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ABSTRACT

The project funded by Thailand Research Fund (Senior Researcher Scholar
2004 - 2007) entitled “Knowledge Management to Promote Evidence-Based Health
Policy and Practice in Thailand” focused on knowledge management which is defined
as an active and systematic process of utilizing the existing knowledge and/or
generating relevant knowledge for setting healthcare policy and practice in order to
establish or enhance quality, efficiency and equity in health care. Such active and
systematic processes included knowledge translation and knowledge generation of
research evidence relevant to local health problems in Thailand. The activities of the
study team included 1) building & strengthening capacity of clinical researchers,
graduates and post graduates in conducting high quality primary clinical as well as
secondary research (systematic review, meta-analysis), 2) generating high quality
clinical evidence leading to establishing knowledge-based health policy and clinical
practice in Thailand, and 3) translating valid, relevant and applicable health knowledge
to healthcare policy and practice in order to improve or enhance quality, effectiveness,
efficiency and equity in health care. The outputs of the project were: 1) capacity of 39
Thai researchers was built or strengthened, 2) 40 high quality clinical research
publications, and 3) 10 relevant clinical evidences were implemented in health policy
and/or clinical practice in Thailand. The outcomes and impacts of the project were
alleviation of several important health burdens in Thais as well as financial impact on

healthcare budget for several important health burdens in Thais.

Key Words
Knowledge Management, Evidence-Based Medicine, Knowledge Generation,

Knowledge Translation
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® Tantipong H, Morkchareonpong C, Jaiyindee S, Thamlikitkul V. Randomized
Controlled Trial and Meta-analysis of Oral Decontamination with 2%
Chlorhexidine Solution for the Prevention of Ventilator-Associated Pneumonia.
Infect Control Hosp Epidemiol 2008;29:131-6.
Usasniaufiaidefiaunuinueiastiomsla (Ventilator-Associated Pneumonia,
VAP) Lﬂuﬂ’ﬁa@L%aluINWEl’m’mﬁWUﬂaﬂﬁq@ 8031N3LAa VAP Iu;‘il”ﬂwﬁ%'uvli%'nmlu
TsawenunadinaiiUszanms 14 aside 1,000 Suvesnslfiaiestianiala mafa VAP
1 ﬂ%ﬁﬂﬁgﬁfﬂwagiwwmmamu;ﬁu 13 1% LFUANENEUIATW 13,200 1N wazdloma
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wasmsilasin . VAP Swaiganasms  aelsewsnunadsnolavinanlduan
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mﬂgﬂaUﬁ"lﬁ%'mia"ﬁwmﬂlaﬁw 2% Chlorhexidine LWIzna bAstiadaaaniauinie
ﬁrml,%akﬂsl,uﬁaamﬂgﬂamﬁmaa@mqﬂa@ wagslitnaiinangrwinnsyenuszana
ﬁaammjﬂ'sﬂﬁ"l,ﬁ%'miamwwl%i”’m 2% Chlorhexidine aanToilasin VAP l¢ et

6 A aa = o a a di 0/
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Hamvnelulsznela

£ . X 4, o & Y
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Chlorhexidine Ne38ulagENaLN§TNTIN WU eBhinaada laa
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Chlorhexidine Lﬂ%ﬂmﬁﬂuﬁm‘fﬁmﬁaluﬁﬂw 207 aufsulSnEn A lsawennafs T uay
ldsuriatiemiela lasld7Uunun1339s Randomized Controlled Trial wuindamatia
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Uszndaeldanavas VAP la
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® Maenthaisong R, Chaiyakunapruk N, Thamlikitkul V. Cost-effectiveness analysis
of chlorhexidine gluconate compared with povidone-iodine solution for catheter-
site care in Siriraj Hospital, Thailand. J Med Assoc Thai 2006;89 Suppl 5:S94-
101.

® Balamongkhon B, Thamlikitkul V. Implementation of chlorhexidine gluconate for
central venous catheter site care at Siriraj Hospital, Bangkok, Thailand. Am J
Infect Control 2007;35:585-8.
ms@m%@mnmﬂdm&lmuﬁaamﬁa@ (Catheter-Associated Blood Stream
Infections, CA-BSI) 1%;@3ﬂﬁ%'uvlﬁ%'ﬂmluiiawmma?ﬁ‘ﬁmﬁﬂi:mm 5 a3sda 1,000
SwpagmsansuEIu Msaaite CA-BSI 1 ﬂ%ﬁﬁﬂﬁ;&"ﬂwagkdwmmamuifu 15 1%
\Fodudnendueadn 10,753 un wazlilomauFedia 10% wwamedjidmslamoain
waaaLdaauaslssnenuadsunsh e nuazanafimisusn afilemasudas
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Kuptniratsaikul V, Thanakhumtorn S, Chinswangwatanakul P, Wattanamongkonsil L,
Thamlikitkul V. Efficacy and safety of Curcuma domestica extracts in patients with knee
osteoarthritis. J Altern Complement Med 2009;15:891-7.
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® URNAIZLY (Aloe vera) TNHIUNAINNANNITAW (burn)
® :151AaULTE (Cinnamon Stomachic Mixture) 3n11iasdaiila (dyspepsia)
® 31930 (Thunbergia lauriforia) a93zAULaANaTASLWLREA
® MIWAULLNTENN VITImMansiiailay
® mIanaLnIagilIss (Derris scandens) Sn®dalLFaY
a . a All v =
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v 6 ' Aa a a a
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\RaARY
Ll
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® LUIANAN (Hyptis suaveolens) Miwuilszandualunmsinm ldnialng)
o Aa o { { I ]
5. M3NawILTasan 9 (U lxdseland u
NRITHIVY
® Thamlikitkul V, Indranoi A. Switching from heparinized saline flush to normal

saline flush for maintaining peripheral venous catheter patency. Int J Qual

Health Care 2006;18:183-5.

- nddsgnin lBduusamalunsufsuwgdnssunsldiinfaunwalwiiuluns
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NRITWIDEY

® Thavorn K, Chaiyakunapruk N. A cost-effectiveness analysis of a community-

based smoking cessation program in Thailand. Tobacco control 2008;17:177-82.
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® Chirakup S, Chaiyakunapruk N et al. Cost-effectiveness analysis of
thiazolidinediones in uncontrolled type 2 diabetic patients receiving sulfonylureas

and metformin in Thailand Value in Health 2008;11 (suppl 1):S43-51.
- mu’i%’agﬂﬁﬂﬂ‘*ﬁﬂizﬂm_lmiﬂﬁmmﬂmfﬁuﬂmzmimmiﬁmsmﬂﬂ%ﬁm%ﬁﬂLLm"ma
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1. ﬂ\ﬁaNa\‘nu%’ii'ﬂmadﬁfﬂﬁﬂmuwmﬂuﬂﬁﬂiz"qu Asian Medical Students' Association
PMNNAIUIIL L’%Ia\‘l Effectiveness of the royal Thai traditional massage for relief of
muscle pain

2. swﬁaNmm’?%'mLWﬂﬂﬂs:f{hﬁ’m@iasJa@lumsﬂs:@ﬁmm‘sﬂs:ﬁhﬂmaaswﬁwmé'ﬂ
mqnmwﬁuﬁaﬂi:mﬂ%ﬂ 504 Efficacy and safety of colistin (colistimethate sodium)
for therapy of infections caused by multidrug-resistant Pseudomonas aeruginosa and
Acinetobacter baumannii in Siriraj Hospital, Bangkok, Thailand

3. S’]\‘]’a‘awad’luﬁ’sﬂLLWY]gﬂizﬁi’]fﬁul%ﬂ'ﬁﬂ‘i:@&l%‘ﬁ’m’]‘iﬂizﬁ’]ﬂﬂlad‘i’]"]ﬁﬂEl’]iif;lﬂ’]Elq‘i
wwnsusadsandlng (Geg Development of appropriate procedure for inflation of
endotracheal tube cuff in intubated patients
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4. 30980138 Q3. 53 Tegganwgny 1aTuTeda asik

> A A

® UNIBALAUVDINAIINGINLULIAIT 3 T (2007, 2008, 2009)
® 3131998 William Rutala Award 317 American Professional in Infection Control
® 1978 Nagai Research award 2 gl (2006, 2008)

o lumaathidulunulszanizniy iiu The 5" Asian Conference
Pharmacoepidemiology, The jointed Annual Scientific Meeting of Department of Medical
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® 191ANAINWIFY Routine to Research
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e injauluiaIadinevas International Clinical Epidemiology Network (INCLEN)
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® Na-ngam N, Angkititakul S, Noimay P, Thamlikitkul V. The effect of quicklime
(calcium oxide) as an inhibitor of Burkholderia pseudomallei. Trans R Soc Trop

Med Hyg 2004; 98: 337-41.

® Thamlikitkul V, Tangcharoensathien V, Bhamarapravati N. Infectious Diseases
and The Development of Health Systems in Thailand. In AIDS in Asia, Kluwer
Academic Publishers, Boston, 2004.

® Keerasuntonpong A, Kesornsuk S, Trakulsomboon S, Thamlikitkul V.
Colonization of nosocomial pathogens on computer keyboards in patient care
areas. Siriraj Med J 2005; 57: 380-1.

® Assantachai P, Bunnag C, Piya-anant M, Thamlikitkul V. Implementation of
health promotion in the older adults in Bangkok, Thailand. Educational
Gerontology 2006; 32: 283-96.

® Thamlikitkul V, Tiengrim S, Tribuddharat C. High tigecycline resistance in
multidrug-resistant  Acinetobacter baumannii. J  Antimicrob  Chemother
2007;60:177-8.

® Kitphati R, Thanakhumtorn S, Chittaganpitch M, Bunjob M, Wongsinkongman P,
Sawanpanyalert P, Thamlikitkul V. Safety and Efficacy of Hyptis suaveolens
Extract for Therapy of Influenza in Healthy Adults. Siriraj Med J 2007;59:364-8.

® | apphra K, Sangcharaswichai A, Chokephaibulkit K, Tiengrim S, Piriyakarnsakul
W, Chakorn T, Yoksan S, Wattanamongkolsil L, Thamlikitkul V. Evaluation of
an NS1 antigen detection for diagnosis of acute dengue infection in patients with
acute febrile illness. Diagn Microbiol Infect Dis 2008;60:387-91.

® Na-ngam N, Kalambaheti T, Ekpo P, Pitaksajjakul P, Jamornthanyawat N,
Chantratita N, Sirisinha S, Thamlikitkul V, Chaicumpa W, Yamabhai M,
Ramasoota P. J. Immune responses of selected phagotopes from monoclonal
antibodies of Burkholderia pseudomallei. Southeast Asian J Trop Med Public
Health 2008;39:443-51.

® Thamlikitkul V, Tiengrim S. Effect of different Mueller-Hinton agars on
tigecycline disc diffusion susceptibility for Acinetobacter spp. Antimicrob
Chemother 2008;62:847-8.

® Na-ngam N, Kalambaheti T, Ekpo P, Pitaksajjakul P, Jamornthanyawat N,
Chantratita N, Sirisinha S, Yamabhai M, Thamlikitkul V, Ramasoota P.
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Mimotope identification from monoclonal antibodies of Burkholderia pseudomallei
using random peptide phage libraries. Trans R Soc Trop Med Hyg 2008;102
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Thamlikitkul V, Trakulsomboon S. In vitro activity of doripenem against

Burkholderia pseudomallei. Antimicrob Agents Chemother 2009;53:3115-7.
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in Siriraj Hospital 2007. J Med Assoc Thai 2009;92 (Suppl 2):S68-78.
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diagnosis of bacteremia. J Med Assoc Thai 2009;92 (Suppl 2):S79-87.
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Summary Objective: To determine the effectiveness of implementing clinical prac-
tice guidelines (CPG) on antibiotic prescribing for adults with upper respiratory in-
fection (URI) in terms of the changes in diagnosis and prevalence and patterns of
antibiotic prescribing.

Methods: The CPG on antibiotic treatments for adults with URI published in the
Annals of Internal Medicine 2001; 134: 479—-52 were considered to be of high quality
and applicable to Thai patients. A one-page clinical practice protocol in Thai was
prepared from these guidelines. The dissemination strategy provided CPG and clini-
cal practice protocol to 12 general practitioners in Siriraj Social Security Program in
Bangkok during interactive educational meetings in April 2001, The information on
837 URI episodes from January to March (pre-CPG phase) and 774 URI episodes dur-
ing May to July (post-CPG phase) were extracted from the patients’ medical records.
Telephone follow up for patients without antibiotics in the post-CPG phase was also
attempted.

Results: Changes in the post-CPG period included (1) The diagnosis of URI was used
less frequently whereas the diagnosis of common cold, pharyngitis and acute bronchi-
tis were used more frequently (p < 0.05). (2) Antibiotic use fell from 74.0% to 44,1%
(p < 0.001). (3) Fewer prescriptions for amoxicillin, roxithromycin, co-trimoxazole
and doxycycline, and more for penicillin V (p < 0.05). Patients (n = 97) not given
antibiotics reported recovery in 83.5% and improvement in 16.5%.

Conclusion: A locally prepared clinical practice protocol based on US CPG for ap-
propriate antibiotic use for URI combined with interactive educational meetings is
effective in promoting appropriate diagnosis and antibiotic therapy in an ambulatory
setting in a tertiary care hospital in Thailand.
© 2003 International Society for Infecticus Diseases. Published by Elsevier Ltd. All
rights reserved.

Introduction

The prevalence of penicillin-resistant Streptococ-
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cus pneumoniae in Thailand increased to 42% in
2000."Z Overuse of antibiotics for minor respiratory

E-mail address: sivth@mahidol.ac.th (V. Thamlikitkul). infections is found to be an important factor for the
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selection of resistant strains.>~% Antibiotics are pre-
scribed to 51—-76% of adults with upper respiratory
infections (URI) in the United States.”-® We found
that antibiotics were prescribed to 80% of adults
with URI who visited the Social Security Program at
Siriraj Hospital, Bangkok, Thailand in the year 2000.
It seems reasonable that reducing the use of unnec-
essary antibiotics could decrease or at least halt the
development of drug-resistant streptococci.’~ ' Ef-
fective interventions are needed in view of the high
rates of antibiotic resistance and use in Thailand
and other countries.

The objective of this study was to determine the
effectiveness of a simple one-page clinical prac-
tice protocol and US CPG for appropriate antibiotic
use for URI combined with interactive educational
meetings with general practitioners to improve the
diagnosis and the use of antibiotics for adults with
URI.

Methods

The study was approved and endorsed by Faculty of
Medicine Siriraj Hospital, Mahidol University. It was
conducted at Siriraj Hospital in Bangkok, a 2000-bed
tertiary care university hospital. There are about
80,000 adult outpatient visits annually to the So-
cial Security Program in the hospital clinic. URI ac-
counts for about 5% of these visits. The key recom-
mendations presented in position papers on appro-
priate antibiotic use for URI in adults (Ann Intern
Med 2001; 134: 479-529) were used to prepare a
one-page clinical practice protocol in the Thai lan-
guage (Figure 1).

The first part of the protocol emphasizes an im-
portance for the diagnosis of specific clinical syn-
dromes, i.e., common cold, rhinitis, non-specific
upper respiratory tract infections, pharyngitis, ton-
sillitis, sinusitis, rhinosinusitis and acute bronchitis.

Clinical Practice Protocol on Antibiotic Use in Adults with Upper Respiratory

Infections (URI) *

This protocol is intended for guiding general practitioners in making diagnoses and
prescribing antibiotics for adults with upper respiratory infections in ambulatory care.

An adult who has no chronic or serious underlying diseases and presents to

ambulatory care with symptoms and/or signs of upper respiratory infections should
receive a more specific diagnosis of ‘common cold’ or ‘rhinitis’ or ‘rhinopharyngitis’ or
‘pharyngitis’ or ‘tonsillitis’ or ‘sinusitis’ or ‘acute bronchitis’ depending on his/her major

symptoms and signs.
A diagnosis of 'URI' should be avoided.

The recommended treatments for each clinical syndrome of upper respiratory

infections are:

Common cold/rhinitis/non-specific upper respiratory tract infections
= Symptomatic therapy such as an antipyretic should be given
» An antibiotic is not necessary since this syndrome is almost always caused

by viruses.

Pharyngitis/tonsillitis

+ Symptomatic therapy such as an antipyretic should be given

+ An antibiotic should not be given routinely since most of the cases are caused
by viruses. An antibiotic should be given to the patient who has at least three
of the following criteria: fever, tonsillar exudate, tender anterior cervical
lymphadenopathy, no cough. The antibiotic of first choice is penicillin V since
group A streptococcus has not been resistant to penicillin. Erythromycin should
replace penicillin V for the patient allergic to penicillin,

Sinusitis/rhinosinusitis

* The patient with mild symptoms should receive symptomatic therapy such as
an antipyretic. An antibiotic may not be given

« The patient with severe symptoms or persistent symptoms longer than seven
days should receive an antibiotic. The antibiotic of first choice is amoxicillin.

Acute bronchitis

+ The patient should receive symptomatic treatment such as an antipyretic
« A B-agonistinhaler may relieve the symptoms
« An antibiotic is not necessary since this syndrome is usually caused by viruses.

*This protocol is modified from Principles of Appropriate Antibiotic Use for Treatment
of Acute Respiratory Tract Infections in Adults: Background, Specific Aims, and
Methods. Annals of Internal Medicine2001;134:479-529

Figure 1

Translation into English from Thai of the Clinical Practice Protocol.
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The second part focuses on the antibiotics recom-
mended for each clinical syndrome. The clinical
practice protocol and US CPG were presented to 12
general practitioners who provided care for the So-
cial Security Program. Two sessions of interactive
educational meeting were organized in April 2001.
Each session lasted 1.5 hours.

One of the investigators (VT) presented the cur-
rent situation on antibiotic use for adults with URI at
the ambulatory care service of Social Security Pro-
gram and the necessity for change. The rationale
for a separate diagnosis of each clinical URI syn-
drome and the principles for prescribing antibiotics
for each clinical syndrome were then explained. Ev-
idence for each recommendation in the CPG was
clarified. The physicians agreed to adhere to the
clinical practice protocol.

Sample size was based on the following consid-
erations. The antibiotic prescription rate for adults
with URI at the ambulatory care service of Social
Security Program at Siriraj Hospital in 2000 was
approximately 80%. It was hypothesized that an-
tibiotic prescriptions could be reduced to 50% or
less. For a 5% type | error and 20% type Il error, 50
episodes of URI for each general practitioner were
required. Therefore at least 600 episodes of URI for
each period were needed. The medical records of
the patients who attended ambulatory care service
from January to March 2001 (pre-CPG period) and
May to July 2001 (post-CPG period) were retrieved.
The inclusion criteria were that:

e The adult patients had no underlying diseases and
that they received care from the participating
general practitioners.

e Information was extracted on diagnoses and an-
tibiotic prescriptions.

e The clinical outcomes for patients who received
no antibiotics during the post-CPG period were
assessed by telephone interviews at seven days
following their visits.

e The data were analyzed by descriptive statistics.
All comparisons were performed by a chi-square

test using Epi-Info version 6. All statistical
tests were 2-sided and considered significant at
p < 0.05.

Results

The URI clinical syndromes identified by general
practitioners during the two study periods are
shown in Table 1. The diagnosis of URI was signifi-
cantly reduced and pharyngitis, the common cold
and bronchitis were diagnosed more often during
the post-CPG period compared to the pre-CPG pe-
riod. Time series analysis of clinical syndromes of
URI revealed no significant difference among the
months during each period. The antibiotic pre-
scription rates were 74.0% in the pre-CPG period
and 44.1% in the post-CPG period (p < 0.001, RR
0.6 with 95% Cl 0.55—0.65).

The antibiotics prescribed during each period are
shown in Table 2. There was a significant reduction
in use of amoxicillin, co-trimoxazole, roxithromycin
and doxycycline; and penicillin V was prescribed
significantly more often during the post-CPG period
compared with the pre-CPG period. Time series
analysis of antibiotic prescription rates revealed
no significant difference among the months during
each period. Co-trimoxazole is not recommended
in the URI antibiotic guidelines, nevertheless it
accounted for 22.3% of the patients’ prescriptions
during the pre-CPG period and 17.1% during the
post-CPG period. The correlation between the clin-
ical syndromes of URI and antibiotic prescribing is
shown in Table 3. The antibiotic prescription rate
for the common cold was significantly less than for
all other clinical syndromes of URI for both periods.
The antibiotic prescription rates for URI, bronchitis
and the common cold were significantly less during
the post-CPG period when compared with those
during the pre-CPG period.

Telephone interviews at seven days post-visit
were attempted for 192 patients who received no
antibiotics during the post-CPG period. Of these

'f&ﬁ_le 1 Clinical syndromes of URI made by general practitioners.

Clinical syndrome Pre-CPG period Post-CPG period p Relative risk (95%

(837 episodes) (774 episodes) confidence interval)
URI 720 (86.0%) 242 (31.1%) <0.001 0.36 (0.33-0.40)
Pharyngitis 49 {5.9%) 192 (24.8%) <0.001 4.24 (3,2-5.7)
Bronchitis, 38 (4.5%) 99 (12.8%) <0.001 2.6 (1.8:3.7)
Tonsillitis 24 (2.9%) 17 (2.2%) 0.5 0.8 (0.4-1.4)
Common cold 5 (0.6%) 223 (28.8%) <0.001 48 (20-116)
Sinusitis 1(0.1%) 1(0.1%) 1
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97 (50.5%) were contacted after two attempts.
Eighty-one (83.5%) of patients reported URI re-
covery, 16 (16.5%) reported that they had much
improved,

Discussion

Clinical practice guidelines are tools for changing
clinicians’ behaviour. Success in promoting more
appropriate healthcare behaviour in clinicians de-
pends on the quality and relevance of clinical prac-
tice guidelines and the effectiveness of the strat-
egy used to disseminate the information. It was
found that the URI CPG published in the Annals of
Internal Medicine to be of a high quality according
to Shaneyfelt’s criteria'? and relevant to clinical
practice in Thailand. They are however in English
and are much too long and detailed to be useful

for busy practitioners. It was felt that only a few
key points were needed to construct a practical
protocol. Two main issues were focused upon: diag-
nosis and antibiotic prescribing for healthy adults
with URI. It was elected to use interactive educa-
tional meetings for this study because it has been
demonstrated to be an effective dissemination
strategy. 1314

The intervention used in the study was effective
in changing clinicians’ behaviour in the diagnosis
and treatment of URI patients. Similar results have
been obtained by different interventions.!®¢ |t is
believed that a major factor contributing to the suc-
cess of the current intervention was the substantial
increase in the diagnosis of the common cold. Most
of the clinic physicians agreed that antibiotics are
not needed for this condition. A relatively small pro-
portion of the patients were diagnosed with pharyn-
gitis or tonsillitis, but antibiotic prescription rates
for these two syndromes were still high (78—94%).
This appears to be excessive since only up to 30%
of the healthy adults with pharyngo-tonsillitis were
found to have a positive throat culture for Strepto-
coccus pyogenes (Thamlikitkul V, unpublished data).
Use of rapid diagnostic methods for this bacterium
should help reduce rate of antibiotic use, but may
not reduce costs.

Co-trimoxazole is not recommended in the URI
antibiotic guidelines. Nevertheless it accounted
for 22.3% of the patients’ prescriptions during the
pre-CPG period and 17.1% during the post-CPG
period. This is explained by the use of this drug
by one senior clinician for almost all his patients
with URI. He did not change his prescribing be-
haviour after receiving the intervention. When
this practitioner’s practice was excluded, the
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antibiotic prescription rates were reduced from
66.8% to 34.2% for the pre-CPG period and post-CPG
period respectively (p < 0.001). He has now
retired.

Several issues continue to be of concern. First,
although the antibiotic prescription rates fell from
74.0% to 44.1%, they still remained high in the
post-CPG period. Ideally the antibiotic prescrip-
tion rate for healthy adults with URI should not
exceed 10%, since more than 90% are not caused by
bacteria. Given the uncertainty of clinical findings
in differentiating bacterial from viral infection in
pharyngitis and tonsillitis, the antibiotic prescrip-
tion rate would be expected to exceed 10% for these
conditions, but a 44.1% use during the post-CPG pe-
riod still appears to be excessive. Second, although
the selection of antibiotics during the post-CPG
period tended to be more appropriate, the choice
made by the general practitioners needs to be im-
proved. Third, this intervention was successful for
at least a three-month period. In order to maintain
the effectiveness of our intervention, all general
practitioners have been reminded every six months
since January 2002. The prevalence of antibiotic
prescribing in 100 consecutive adult patients with
URI in June 2002 was 41%. Finally, evidence-based
clinical practice guidelines may need to be shown
to be safe as well as effective under field condi-
tions. It was found that virtually all patients who
did not receive antibiotics during the post-CPG pe-
riod had improved and none required readmission.
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Randomized Controlled Trial of Tinospora crispa
for Additional Therapy in Patients with
Type 2 Diabetes Mellitus

Chawanya Sangsuwan MD* Suthipol Udompanthurak MSc**,
Sathit Vannasaeng MD*, Visanu Thamlikitkul MD*

* Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University
** Department of Research Promotion, Faculty of Medicine Siriraj Hospital, Mahidol University

A randomized double blind placebo controlled trial was conducted to determine the efficacy of
Tinospora crispa as additional treatment in patients with type 2 diabetes mellitus who did not respond (o
oral hypoglycemic drugs and refused insulin injection. Twenty patients were allocated to receive Tinospora
crispa powder in capsule form at a dosage of 1 gram thrice daily for 6 months. Twenty patienis received a
placebo. The main oulcomes were changes in fasting plasma glucose, glycosylated hemoglobin and insulin
levels. The baseline characteristics of the patients in both groups were not significantly different. There were
no significant changes in fasting plasma glucose, glycosylaied hemoglobin and insulin levels among the
patients within the group and between groups. Two patients who received Tinospora crispa showed marked
elevation of liver enzymes that returned to normal afier discontinuing Tinospora crispa. Moreover, patients
in the Tinospora crispa group had significant weight reduction and cholesterol elevation while taking
Tinospora crispa. It is concluded that there is no evidence to support the use of Tinospora crispa 3 grams a
day for additional therapy in patients with type 2 diabetes mellitus who did not respond to oral hypoglycemic
drugs. The patients receiving Tinospora crispa may have an increased risk of hepatic dysfunction.

Keywords : Tinospora crispa, Diabetes mellitus
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of the liver indicated that male rats receiving the
highest dose of the extract had significantly higher
incidence of bile duct proliferation and focal liver
cell hyperplasia than the two control groups. Blood
chemistry studies revealed that both male and
female rats receiving 1.28 g/kg. body weight of the

Tinospora crispa is a medicinal plant used
as a remedy for patients with diabetes mellitus in
Malaysia'". Tinospora crispa was found to have an
anti-hyperglycemic effect in animals®®. The hypo-
glycemic effect of Tinospora crispa is mediated by
increasing insulin secretion from isolated rat and

human islets of Langerhans®. Tinospora crispa is
commonly used in diabetic patients in Thailand
as well. Toxicological study of crude extract of
Tinospora crispa revealed no obvious adverse
effects’®’. However, animals of both sexes receiving
the highest dose of Tinespora crispa extract had
significantly higher alkaline phosphatase (ALP)
levels, alanine aminotransferase (ALT) levels and liver
weights than those of the water control and
tragacanth control groups. Histopathological study
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Medicine, Siriraj Hospital, Bangkok 10700, Thailand.
& Fax: 0-2412-5994, E-mail; sivihi@mahidol.ac.th

Phone
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extract had significantly higher cholesterol levels but
significantly lower glucose levels than those of
water control and tragacanth control groups. To our
knowledge, there has been no controlled clinical trial
of Tinaspora crispa in patients with diabetes mellitus.
The objective of the study was to determine
the efficacy of Tinospora crispa in patients with
type 2 diabetes mellitus whe did not respond to oral
hypoglycemic drugs and refused insulin injection.

Patients and Method

The study was a randomized double blind
placebo controlled trial conducted at Siriraj Hospital.

J Med Assoc Thai Vol. 87 No.5 2004



The study was approved by the Institutional Review
Board of the Faculty of Medicine Siriraj Hospital.
The eligible study subjects were patients with type
2 diabetes mellitus older than 35 years who had
received an adequate dose of oral hypoglycemic
agents for at least 2 months and still had a glycosy-
lated hemoglobin of greater than 8.5% and refused
insulin injection. Patients with liver disease, heart
disease, renal impairment or those who previously
received traditional medicine were excluded. Eligible
patients were randomly allocated to the study
group or the control group. All subjects received oral
hypoglycemic agents. The study group received
additional Tinospora crispa powder in a capsule
form at a dosage of 1 gram thrice daily for 6 months.
Tinospora crispa powder was prepared by the
Department of Medical Sciences, Ministry of Public
Health. The control group was given placebo in an
identical capsule to be taken in the same fashion as
the study drug. Compliance with the medication was
made by a pill count at each visit. The patients were
interviewed, examined and blood was taken for
complete blood count, fasting plasma glucose, liver
enzyme profile and renal function at entry and every
month during the study. Blood for glycosylated
hemoglobin and insulin determination was collected
at enrollment and every 2 months during the study.
A sample size of 16 patients per group was
estimated according to the assumption that baseline
mean glycosylated hemoglobin was 10% with a
standard deviation of 2% and post treatment mean
glycosylated hemoglobin in Tinospora crispa group

Table 1. Baseline characteristics of the patients in the study

was 8% or less with type I error 5% and type 11 error
20%. The data were analyzed by descriptive statistics,
student t test, repeated measure ANOVA and chi-
square test where appropriate. A p value of < 0.05
indicates a statistically significant difference.

Results

There were 40 eligible patients. Twenty
patients were in the study group and 20 in the control
group. The baseline characteristics of the patients
between the two groups were not significantly
different as shown in Table 1. Six patients (3 in the
Tinospora crispa group and 3 in the control group)
were withdrawn from the study. One patient in the
Tinospora crispa group had to receive insulin due to
having active pulmonary tuberculosis. Two patients
in the Tinospora crispa group had elevation of liver
enzymes (SGOT and SGPT of greater than 200 u/L.)
more than 3 times the baseline values afier receiving
it for 2 and 5 months. Liver enzymes in the
aforementioned 2 patients returned to normal (less
than 30 u/L.) after discontinuing Zinospora crispa for
one month, One of them had evidence of hepatitis
C infection. Two patients in the control group had to
receive insulin due to having a subdural hematoma
and being treated with prednisolone for Bell's palsy.
One patient in the control group had to leave the
study due to difficulty in returning to the clinic for
follow up. Therefore, the authors were able to follow
34 patients until the end of the study. Fasting plasma
glucose, glycosylated hemoglobin and insulin levels
of the patients in both groups during 6 months were

Characteristic Trinospora Crispa Group(N=20) Placebo Group(N=20) P value
Gender, Male | Fema T4 13 S5 18 L)
Mean age, year (SD) 584 (9.2) 59.1 (10.7) 0.8
Mean body weight, kg (SD) 60.8 (10.0) 58.9 (10.0) 0.5
Mean BMI, kg./m? (SD) 27(5.5) 26 (5.1) 0.7
Mean FPG, mg/dL. (SD) 2149 (45.5) 2273 (73.4) 0.5
Mean glycosylated Hb, % (SD) 104 (1.6) 10,0 (1.2) 0.4
Mean insulin level, uu/ml. (SD) 17.9 (9.5) 17.8 (13) 0.9
Mean hematocrit, % (SD) 38.7 (3.3) 397 (127 0.3
Mean WBC (SD) 7,971 (2,072) 7,368 (1,586) 0.3
Mean BUN, mg./dL. (SD) 15.1(5.3) 15.6 (4.9) 0.8
Mean creatinine, mg/dL. (SD) 1.0 (0.3) 1.0 (0.2) 0.6
Mean cholesterol, mg/dL (SD) 2336 (51.9) 2182 (317 0.7
Mean triglyceride, mg/dL. (SD) 2048(127.2) 183.9 (75.3) 0.5
Mean SGOT, wL (SD) 28.36 (12.8) 258 (9.8) 0.4
Mean SGPT, u/L (SD) 303 (15) 275(17.3) 0.6
Mean bilirubin, mg/dL (SD) 1.33 (0.26) 1.58 (0.27) 0.4
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not significantly different as shown in Fig. 1 and Fig.
2. At the end of the study, all patients in the Tinospora
crispa group had glycosylated hemoglobin values
greater than 8.5% compared with 71% of the patients
in the control group (p = 0.04). The body weight of
the patients significantly decreased (approximately
2 kilograms) and the patients’ cholesterol levels
significantly increased (approximately 30 mg./dL.) after
taking Tinospora crispa. Changes in hematocrit, white
blood cells, triglyceride, renal function and liver profile
of the remaining patients were not observed.

Discussion

This study was unable to demonstrate the
efficacy of Tinospora crispa for therapy in patients
with type 2 diabetes who did not respond to oral
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hypoglycemic drugs since there were no significant
changes in fasting plasma glucose or glycosylated
hemoglobin between those collected at baseline and
during the study period in either group. Therefore,
there is no evidence to support the use of Tinospora
crispa in diabetic patients. However, there may be
several explanations for being unable to detect any
efficacy of Tinospora crispa in the present study. The
authors recruited only type 2 diabetic patients who
did not respond to an adequate dose of oral
hypoglycemic agents. The insulin levels in the blood
samples of the patients taking Tinospora crispa in
the present study were not increasing. If the
mechanism of action of Tinospora crispa is to
stimulate insulin secretion, it is very unlikely that
Tinospora crispa will be efficacious in these
patients. A study that includes patients with mild
diabetes who have never received oral hypoglycemic
agents should be conducted in order to determine
the efficacy of Tinospora crispa. Small sample size
was not an explanation since 16 patients per group
should be sufficient to detect the effect of at least 2%
difference in glycosylated hemoglobin between the
groups and there was no trend for any reduction in
fasting plasma glucose or glycosylated hemoglobin
in 17 patients who received Tinospora crispa for 6
months. In addition, all patients in the Tinospora
crispa group still had glycosylated hemoglobin
greater than 8.5% compared with 71% of those in the
placebo group. An inadequate dosage or inadequate
active ingredients of Tinospora crispa used in the
study might explain the study results. A treatment
duration of 6 months should be long enough to see
the effect of treatment and this should not be the
reason for negative results. Compliance with the
medication was found to be satisfactory. Contami-
nation was unlikely since this study included
only patients who did not receive other traditional
medicines. Co-intervention was considered insigni-
ficant since this study was double-blinded. Tinospora
crispa is a well known appetite stimulant due to its
bitterness and the patients in this group might
consume more food after taking Tinospora crispa
leading to uncontrolled diabetes and weight reduction.
An explanation for the increase in cholesterol after
taking Tinospora crispa is unclear. This observation
was also found in animals™. Two patients (10%) who
received Tinospora crispa at a dosage of 3 grams a
day developed liver dysfunction and the study
medication had to be discontinued. Although one
patient had underlying chronic hepatitis, this
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observation suggests that hepatic dysfunction is an 2. Noor H, Ashcroft SIH. Antidiabetic effects of
adverse effect of Tinospora crispa, and patients Tinospora crispa in rats. ] Ethnopharmacology 1989:
wanting to take Tinospora crispa and health care 27- 149-61.

personnel who want to provide Tinospora crispa to Noor H, Hammonds P, Sutton R, Ashcroft SJH. The

the patients should be aware of this effect. hypoglycemic and insulinotropic activity of Tinospora
crispa: study in human and rat islets and HIT-T15 B
cells. Diabetologia 1989; 32: 354-9.

4. Noor H, Ashecroft, SIH. Pharmacological
characterisation of the antihyperglycemic properties
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Original Article

The Effect of' Thunbergia lauriforia Linn. on
Blood Alcohol Concentration after Consumption of Beer

Siriwan Sasithonrojanachai*
Suthipol Udompanthurak!
Visanu Thamlikitkul*

- Traffic accidents comprise one of the
leading causes of death in Thailand
and alcohol consumption has been
found to be a major risk factor for road
accidents™*. There have been extensive
campaigns against drunk drivers and
breath testing in drivers has been offi-
cially employed since 1996. A blood
alcohol concentration of 50 mg% or
more is considered illegal for driving
vehicles. In the year 2000, there was a
claim publicized in the newspapers

that taking Thunbergia lauriforia Linn.
at the same time as alcohol could de-

crease the absorption of alcohol and
therefore prevent testing positive on an
alcohol breath test. Thunbergia lauriforia
Linn. is a medicinal plant widely used
in Thailand. The main chemical ingre-
dients in this plant are flavonoids such
as apigenin, cosmosin and delphi-
nidin®. Thunbergia lauriforia Linn. has
been found to produce the effect of
anti-intoxication by organophosphate

*Depariment of Forensic Medicine, 'Department of Research Promotion, *Department of Medicine,
Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Jan. - Mar, 8004

To our
knowledge, there is no information
about the effect of Thunbergia lauriforia
Linn. on alcohol absorption in human
subjects.

The objective of the study was to
determine the effect of Thunbergia
lauriforia Linn. on blood alcohol con-
centration after consumption of beer in
healthy adult volunteers.

insecticides in animals$’.

SUBJECTS AND METHODS

The subjects were nine healthy adult
volunteers, seven men and two
women, average age 34.3 years (SD 7

27



years), average height 165.9 em (SD 6.5
cm) and average body weight 63.3 Kg
(SD 10.3Kg). They drank a bottle (630
ml) of Thai beer with an alcohol con-
centration of 8 per cent (vol/vol) onan
empty stomach within 30 minutes.
Blood alcohol concentration was mea-
sured by alcohol breath test every 15
minutes after commencing beer con-
sumption for 180 minutes or until al-
cohol was undetectable. Several weeks
later the same subjects took 1.8 grams
of Thunbergia lauriforia Linn. dried leaf
powder capsules orally prior to drink-
ing the same amount of beer. Blood
alcohol concentration was measured
by alcohol breath test every 15 minutes
after commencing alcoholic beverage
consumption for 180 minutes or until
alcohol was undetectable. The subject
was instructed to thoroughly rinse the
oral cavity with water to remove any
residual alcohol in the oral cavity be-
fore measuring. All alcohol breath tests
were performed using an Intoxilyser
(model Alco-sensor IV, Intoximeters
Inc., MO). The blood alcohol concen-
trations of the subjects in both experi-
ments were analyzed by descriptive
statistics and multiple regression
analysis. A p value of 0.05 or less was
considered statistically significant.

RESULTS

The blood alcohol concentration-
time curves for both experiments are
shown in Figure 1. The mean peak al-
cohol concentration in the blood of the
subjects after beer consumption was
61.6 mg% (SD 10.2 mg%) at 30 minutes
whereas that of the subjects who took
of Thunbergia lauriforia Linn. prior to
beer consumption was 54.4 mg% (SD
8.6 mg%). Consumption of Thunbergia
lauriforia Linn. along with beer can re-
duce peak blood alcohol concentration
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Fig. 1.
Thunbergia lauriforia Linn. and beer.

by 11.7 per cent. The difference in
blood alcohol concentration time
curves between the two experi-ments
was statistically significant (p <0.001).
No subjects reported any adverse re-
actions to Thunbergia lauriforia Linn..

DISCUSSION

This study used an alcohol breath
test to determine blood alcohol concen-
tration since it had been demonstrated
that the alcohol level measured by
breath test was highly correlated with
that directly measured from blood
with a correlation coefficient of 0.987
(p = 0.001)%. The results of the study
revealed that taking Thunbergia
lauriforia Linn. at a dosage of 1.8 grams
just prior to alcohol consumption
could reduce the peak blood alcohol
concentration. This effect is likely to
be due to a decrease in absorption of
alcohol from the gastrointestinal tract.
However, the effect of Thunbergia
lauriforia Linn. is quite minimal since it
could only reduce the blood alcohol

Blood alcohol concentration time curves after beer consumption alone and consumption

concentration by 11.7 per cent which
might not be clinically important if a
large amount of alcohol is consumed.
The effect of a larger dose of Thunbergia
lauriforia Linn. on blood alcohol con-
centration is unknown. It should be
mentioned that our experiment was
not performed in the subjects after tak-
ing meals instead of taking Thunbergia
lauriforia Linn.; therefore, the findings
observed in this study could be due
either to a direct effect of Thunbergia
lauriforia Linn. or a non-specific effect
similar to taking alcohol after a meal.
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Original Article

In Vitro Activity of Telithromycin Against
Streptococcus pneumoniae Isolated from

Patients in Siriraj Hospital

Somporn Srifeungfung, Ph.D.*
Visanu Thamlikitkul, M.D.**

ABSTRACT
Seventy-one isolates of Streptococcus pneumoniae from different patients in different depart-
ments in Siriraj Hospital during 2002 and 2003 were tested for susceptibility to penicillin, clindamycin, tetra- I
cycline, erythromyein, vancomycin and telithromycin. Thirty-one isolates (43.7%) of S. preumoniae were !
susceptible to penicillin, 5 (7%) were intermediately resistant to penicillin, and 35 (49.3%) were highly |
resistant to penicillin. The susceptibility of S. pneumoniae to clindamyecin, tetracycline, erythromycin and
vancomycin was 74.6 percent, 42.3 percent, 59.2 percent, and 100 percent, respectively. All isolates were
susceptible to telithromycin. Telithromycin could be an alternative oral therapy for infections caused by

drug-resistant Streptococcus pneumoniae in Thailand. (J Infect Dis Antimicrob Agent 2004;21:79-81.)

INTRODUCTION

Streptococcus pneumoniae is a common cause
of community-acquired respiratory tract infections in
Thailand. The prevalence of drug-resistant Strepto-
coccus pneumoniae (DRSP) has been increasingly
reported over the past two decades,'” thus a
development of new antibiotics for treating these
infections is urgently needed. Telithromycin is a ketolide,
which is a 4-membered ring semi-synthetic macrolide.
Telithromycin is active against DRSP including penicillin-

resistant and macrolide-resistant S. preumoniae '

Efficacy and safety of oral telithromycin at 800 mg
once daily for 5 to 10 days has been demonstrated in
community-acquired pneumonia, acute exacerbations of
chronic bronchitis, acute sinusitis and pharyngitis/
tonsillitis.*” Telithromycin has been available in Europe
for the aforementioned indications for several years and
it has been available in USA since April 2004. The
objective of this study was to determine the in vitro
activity of telithromycin against S. preumoniae isolated
from Thai patients hospitalized to a tertiary care hospital
in Bangkok.
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**Department of Medicine, Faculty of Medicine Siriraj Hospital. Mahidol University, Bangkok 10700, Thailand.

Received for publication: July 15, 2004.

Reprint request: Visanu Thamlikitkul, M.D., Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok

10700, Thailand.

Keywords: Streptococcus pneumoniae, susceplibility, penicillin, erythromycin, clindamyecin, tetracycline, telithromycin. vancomycin



80 JINFECT DIS ANTIMICROB AGENTS

MATERIALS AND METHODS

Streptococcus pneumoniae Isolates

Seventy-one isolates of S. pneumoniae were
from sputum (40), blood (20) and others (11) from
different patients in different departments in Siriraj
Hospital during July 2002 and March 2003,
[dentification of S. pneumoniae was performed by
using standard microbiological method (morphology and
optochin susceptibility as shown by a zone of inhibition
> 14 mm in diameter). They were storedat-70 Cin5
percent trypicase soy broth plus 20 percent (V/V)
glycerol until the time that the susceptibility test was

conducted.

Susceptibility Test

The susceptibility to penicillin was performed by
E-test using a 90-mm agar plate containing cation-
adjusted Mueller Hinton agar with 5 percent sheep
blood.!"" The susceptibility of S. preumoniae to
erythromycin, clindamycin, telithromycin, vancomycin,
and tetracycline was performed by disk diffusion
according to the National Committee for Clinical
Laboratory Standards (NCCLS) 2002 procedures.!?
S. pneumoniae ATCC 49619 was used as quality
control strain in every batch tested. All plates were
incubated at 35 C in 5 percent CO, for 20-24 hours.
Interpretation of the test results for “sensitive™ or

“intermediate” or “resistant™ to erythromycin,

Sep.-Dec. 2004

clindamycin, telithromycin, vancomycin, and
tetracycline was made according to the criteria in
Table 1.2

RESULTS

Thirty-one strains (43.7%) of S. pneumoniae had
a penicillin MIC of <0.06 (sensitive), 5 (7%) had aMIC
of>0.06 - 1 (intermediate), and 35 (49.3%) had a MIC
of >1 mg/L (resistant). The susceptibility of S.
preumoniae to clindamycin, tetracycline, erythromycin,
vancomycin, and telithromycin was 74.6 percent, 42.3
percent, 59.2 percent, 100 percent, and 100 percent,

respectively.

DISCUSSION

Our results indicate that the prevalence of
penicillin- and macrolide-resistant S. preumoniae in
patients attending Siriraj Hospital during 2002 and
2003 was quite high. This observation is similar to those
reported elsewhere.? Patients suspected of having
infections caused by DRSP may need an antibiotic
that can overcome the resistance mechanism. Risk
factors for acquiring DRSP have been identified. The
major risk factor for acquisition of penicillin-resistant
S. pneumoniae in Thai patients was a recent antibiotic
use.** Antibiotics active against DRSP are limited
and few are available in an oral form. New generation

of fluoroquinolones (levofloxacin, moxifloxacin,

Table 1. Criteria for interpretation of zone diameters of studied antibiotics against

S. pneumoniae.

Antibiotic Disk Content Zone Diameter (mm)

Resistant Intermediate Sensitive
Telithromycin 1Sug < 17-20 >21
Ervthromycin 15ug <15 16-20 >21
Clindamycin 2ug <15 16-18 =19
Tetracycline 0ug <18 19-22 =23
Vancomycin 0pg =17
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gatifloxacin), linezolid and telithromycin are shown to
be effective in therapy of DRSP infections. In our
study, telithromycin is active against all 71 isolates of
S. pneumoniae. Telithromycin should have a role for
treatment of S. preumoniae infections in Thai patients

especially in outpatient care settings.
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EPIDEMIOLOGY OF EXTENDED-SPECTRUM

BETA-LACTAMASE PRODUCING GRAM-NEGATIVE BACILLI

AT SIRIRAJ HOSPITAL, THAILAND, 2003

Methee Chayakulkeeree', Pichai Junsriwong!, Anuwat Keerasuntonpong’,
Chanwit Tribuddharat? and Visanu Thamlikitkul®

'Department of Medicine, 2Department of Microbiology, Faculty of Medicine, Siriraj Hospital,

Mahidol University, Bangkok, Thailand

Abstract. A cross-sectional study was conducted from August to September, 2003 to determine
the prevalence and risk factors in acquiring extended-spectrum beta-lactamase (ESBL) producing
gram-negative bacilli (GNB) in patients admitted to Siriraj Hospital and the outcomes of these in-
fections. Of 346 isolates of gram-negative bacteria in 249 patients, 102 isolates from 87 patients
were colonization only, but 244 isolates from 162 patients were infections. The common GNB were
Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Acinetobacter baumannii and
Enterobacter cloacae. The overall prevalence of ESBL producers was 30.1%. K. pneumoniae had
a very high prevalence of ESBL producers (56.9%). The urinary tract was the most common site for
ESBL- producing GNB infections. Nosocomial infections, duration from admission to infection,
peripheral line, urinary catheterization, nasogastric tube insertion and previous use of beta-lactams,
cephalosporins and fluoroquinolones were associated with acquiring ESBL-producing GNB infec-
tions. ESBL-producing GNB were significantly more resistant to antimicrobial agents. More than
80% of ESBL-producing GNB were susceptible to carbapenems. Mortality in patients infected with
ESBL-producing GNB (41.3%) was significantly higher than those infected with non- ESBL-pro-

ducing GNB (19.8%).

INTRODUCTION

Bacteria can be resistant to antimicrobial
agents by various mechanisms. Beta-lactamase
production is the most important mechanism for
bacterial resistance to beta-lactam antibiotics
and many beta-lactamases have been identified.
Since Klebsiella pneumoniae with ESBL produc-
tion was first isolated from the University Hospi-
tal in Frankfurt, Germany in 1983 (Knothe et al,
1983), many outbreaks caused by multi-resis-
tant strains have been reported all over the world.
In Asia, ESBL-producing bacteria have been re-
ported in China (Jacoby and Medeiros, 1991,
Cheng and Chen, 1994), Japan (Yagi, et al,
2000), Singapore (Jacoby and Medeiros, 1991),
Korea (Kim et a/, 1998) and Thailand (Chana-
wong et al, 2001). In Thailand, Asawapokee et

Correspondence: Visanu Thamlikitkul, Department of
Medicine, Siriraj Hospital, 2 Prannok Road, Bangkok
10700, Thailand.
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al (1994) reported that the prevalence of ESBL-
producers in K. pneumoniae was 39% in 1994
and in E. coli 10% in 1996.

ESBLs are plasmid-mediated enzymes that
hydrolyze broad-spectrum beta-lactams and are
strongly inhibited by clavulanate. ESBLs are
transmitted by plasmids among bacteria and
difficult to detect by routine antimicrobial sus-
ceptibility tests. Furthermore, antibiotics such as
trimethoprim-sulfamethoxazole, aminoglyco-
sides and fluoroguinolones (Martinez-Martinez et
al, 1998) are often co-transferred on a resistance
plasmid, resulting in multiple drug resistance.
Thus clinical treatment failure occurs frequently,
especially when inappropriate antimicrobial
therapy is used to treat infections caused by
ESBL- producing organisms. Therefore, if infec-
tions with ESBL-producing organisms can be
predicted by the clinical characteristics of pa-
tients, this may lead to a better selection of an-
tibiotics and may improve the outcome of infec-
tions. '

The objectives of this study were to deter-
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mine the prevalence of ESBL-producing GNB,
the risk factors for infections with ESBL-produc-
ing GNB, antibiotic susceptibility patterns of
ESBL-producing GNB, and the outcomes of
patients infected with ESBL-producing GNB.

MATERIALS AND METHODS

The study protocol was approved by the
Ethics Committee on Human Research at Siriraj
Hospital. From August to September 2003, all
isolates of GNB from clinical specimens collected
from patients admitted to Siriraj Hospital were
identified and tested for the existence of ESBL
as well as their susceptibility to antibiotics. ESBL
was determined according to the criteria of the
National Committee for Clinical Laboratory Stan-
dards (2000) by means of a disk diffusion
method. A combination disk diffusion method
was performed using a ceftazidime disc (30 ug)
and a ceftazidime/clavulanate disk (30/10 pg)
placed onto Muller-Hinton agar containing GNB
and incubated for 24 hours. ESBL production
was indicated if the diameter of the inhibition
zone around the ceftazidime/clavulanate disk
was >5 mm greater than the diameter of the in-
hibition zone around the ceftazidime disk. All
patients older than 15 years, from whom GNBs

were isolated, were prospectively followed. All
relevant information on demographics, risk fac-
tors for infection, type of infection, antibiotic
therapy and outcomes, were collected from the
patients and their medical records. Statistical
analysis was performed using SPSS. Chi-
square, Fisher’s exact test, and Student’s t-test
were used where appropriate. All statistical tests
were two-sided, and p<0.05 was considered
significant.

RESULTS

During the study period, 346 isolates of
GNB from 249 patients were suitable for analy-
sis. Of the 346 isolates of GNB, 244 isolates from
162 patients were infections, 102 isolates from
87 patients were colonizations. The prevalence
of ESBL-producing GNB is shown in Table 1.
The overall prevalence of ESBL producers was
30.1%. K. pneumoniae had a very high preva-
lence of ESBL production (56.9%). Of the 162
patients who had GNB infections, 31.5 % were
infected with ESBL-producing GNB and 68.5%
were infected with non-ESBL-producing GNB.
The characteristics of the patients infected with
ESBL-producing GNB and non-ESBL-producing
GNB are shown in Table 2. The characteristics

Table 1

Prevalence of ESBL producers in 346 isolates of GNB.

Gram-negative bacilli ESBL negative ESBL positive Total

N (%) N (%) N (%)
Escherichia colf 70(66.7) 35(33.9) 105(30.3)
Klebsiella pneumoniae 22(43.1) 29(56.9) 51(14.7)
Pseudomonas aeruginosa 50(79.4) 13(20.6) 63(18.2)
Nonfermentative gram-negative bacill 23(74.2) 8(25.8) 31(9.0)
Enterobacter cloacae 13(54.2) 11 (45.8) 24(6.9)
Salmonella spp 2(66.6.0) 1(33.3) 3(0.9)
Aeromonas hydrophila 1(100.0) 0(0.0) 1(0.3)
Acinetobacter baumannii 41(93.2) 3(6.8) 44(12.7)
Haemophilus influenzae 2(100.0) 0(0.0) 2(0.6)
Serratia marcescens 3(100.0) 0(0.0) 3(0.9)
Providentia stuatii 0(0.0) 1{100.0) 1(0.3)
Morganella morganii 0(0.0) 2(100.0) 2(0.6)
Vibrio spp 1(100.0) 0(0.0) 1(0.3)
Proteus mirabilis 14(93.3) 1(B6.7) 15(4.3)
Total 242 (69.9) 104 (30.1) 346 (100.0)
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Table 2
Gharacteristics of the patients infected with ESBL-producing GNB and non-ESBL-producing GNB.
L ESBL
Characteristic p-value
Negative Positive
111 patients 51 patients
Male 58 (52.3%) 25 (49.0%) 0.83
Mean age (SD), years 59.5 (18.8) 60.9 (20.4) 0.68
Type of ward
General ward 69 (62.2%) 37 (72.5%) 0.44
Private ward 36 (32.4%) 12 (23.5%)
ICU 6 (5.4%) 2 (3.9%)
Department
Medicine 59 (563.2%) 29 (56.9%) 0.79
Other departments 52 (46.8%) 22 (43.1%)
Underlying diseases
Diabetes mellitus 31 (27.9%) 12 (23.5%) 0.69
Hypertension 36 (32.4%) 11 (21.6%) 0.22
Heart diseases 20 (18.0%) 8 (15.7%) 0.89
COPD 9 (8.1%) 3 (5.9%) 0.75
Chronic renal failure 8 (7.2%) 5 (9.8%) 0.55
Chronic liver disease 4 (3.6%) 4 (7.8%) 0.26
Cerebrovascular disease 19 (17.1%) 9 (17.6%) 1.00
Malignancy 33 (29.7%) 21 (41.2%) 0.21
Neutropenia 6 (5.4%) 2 (3.9%) 1.00
HIV infection 5 (4.5%) 0 0.33
Others 100 (90.1%) 50 (98.0%) 0.11
Site of infections :
Respiratory tract 52 (46.8%) 23 (45.1%) 1.00
Urinary tract 65 (58.6%) 36 (70.6%) 0.26
Skin and soft tissue infection 20 (18.01%) 8 (15.7%) 0.92
Gastrointestinal tract 16 (14.4%) 6 (11.8%) 0.87
CNS infection 1 (1%) 0 1.00
Bone and joint infection 3 (2.7%) : 0 0.56
Primary bacteremia 11 (9.9%) 3 (5.9%) 0.56
Nosocomial infections 60 (54.1%) 39 (76.5%) 0.01
Median duration from admission to
infection (interquartile range), days 4 (13) 13 (25) 0.01
Kanofky performance status score (median) 60 50 <0.001
Presence of central intravenous line 12 (10.8%) 7 (13.7%) 0.79
Presence of peripheral venous line 67 (60.4%) 43 (84.3%) 0.004
Parenteral nutrition 4 (3.6%) 2 (3.9%) 1.00
Mechanical ventilation 23 (20.7%) 15 (29.4%) 0.31
Endotracheal intubation 23 (20.7%) 15 (29.4%) 0.31
Tracheostomy 7 (6.3%) 4 (7.8%) 0.74
Urinary catheterization 54 (48.6%) 37 (72.5%) 0.01
Nasogastric tube insertion 33 (29.7%) 28 (54.9%) 0.004
Gastrostomy/jejunostomy 2 (1.8%) 0 1.00
Peritoneal dialysis 3 (2.7%) 4 (7.8%) 0.21
Hemodialysis 2 (1.8%) 2 (3.9%) 0.59
Decubitus ulcer 8 (7.2%) 8 (15.7%) 0.16
Chemotherapy 5 (4.5%) 4 (7.8%) 0.46
Immunosuppressive agents 17 (15.3%) 7 (13.7%) 0.98
Other invasive procedures/surgery 25 (22.5%) 17 (33.3%) 0.21
Previous antibiotic treatment 36 (32.4%) 32 (62.7%) 0.001
Previous beta-lactam treatment 28 (25.2%) 26 (51.0%) 0.002
Previous cephalosporin treatment 20 (18.0%) 21 (41.2%) 0.003
Previous carbapenem treatment . 6 (5.4%) 6 (11.8%) 0.2
Previous aminoglycoside treatment 7 (6.3%) 7 (13.7%) 0.19
Previous fluoroguinolone treatment 5 (4.5%) 12 (23.5%) 0.001
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Antibiotic susceptibility patterns of ESBL-producing GNB and non-ESBL-producing GNB.

Antibiotic

ESBL-negative

Number susceptible/
total tested isolates (%)

Ampicillin

Cefazolin

Amikacin

Gentamicin
Cotrimoxazole
Amoxicillin/clavulanate
Ampicillin/sulbactam
Cefotaxime

Ceftriaxone
Ceftazidime
Sulbactam/cefoperazone
Norfloxacin
Ciprofloxacin
Cefpirome

Cefepime

Imipenem

Meropenem
Tazobactam/piperacillin

25/197 (12.7%)
96/195 (49.2%)
182/241 (75.5%)
150/241 (62.2%)
73/242 (30.2%)
81/199 (40.7%)
91/199 (45.7%)
122/242 (50.4%)
122/242 (50.4%)
179/242 (74.0%)
180/239 (75.3%)
35/80 (43.8%)
123/240 (51.3%)
173/237 (73%)
186/240 (77.5%)
185/240 (77.1%)
181/237 (76.4%)
182/240 (75.8%)

ESBL-positive p-value
Number susceptible/
total tested isolates (%)

1/90 (1.1%) 0.003
2/88 (2.3%) <0.001
64/103 (62.1%) 0.017
29/103 (28.2%) <0.001
17/102 (16.7%) 0.014
3/93 (3.2%) <0.001
8/91 (8.8%) <0.001
2/103 (1.9%) <0.001
2/103 (1.9%) <0.001
5/104 (4.8%) <0.001
44/104 (42.3%) <0.001
2/30 (8.7%) 0.001
19/104 (18.3%) <0.001
26/104 (25.0%) <0.001
50/104 (48.1%) 0.006
94/104 (90.4%) 0.019
90/102 (88.2%) <0.001
54/104 (51.9%) <0.001

found to be significantly associated with the ac-
quisition of ESBL-producing organisms were
nosocomial infections, duration of hospitaliza-
tion prior to infections, presence of peripheral
intravenous catheter, insertion of urinary cath-
eter, insertion of a nasogastric tube, prior use of
beta-lactams, cephalosporins or fluoroguino-
lones within the previous 3 months, and lower
Karnofsky performance status score. The anti-
biotic susceptibility patterns for ESBL-produc-
ing GNB and non-ESBL-producing GNB are
shown in Table 3. ESBL-producing GNB were
significantly more resistant to antimicrobial
agents except for the carbapenems. About 90%
of ESBL-producing GNB were susceptible to
carbapenems compared with 77% in non-ESBL-
producing GNB. The mortality rate in patients
infected with ESBL-producing organisms was
43.1% compared to 19.8% in patients with non-
ESBL-producing GNB (p=0.008).

DISCUSSION

Earlier studies on the prevalence of ESBL-
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producing organisms in eight medical centers in
Thailand showed that the prevalence of ESBL-
producing E. coli and K. pneumoniae during
1996-1999 was 15.7% and 45.6%, respectively
(Biedenbach et al, 1999). The annual reports of
ESBL-producing organisms at another university
hospital in Thailand revealed that the prevalence
of ESBL-producing K. pneumoniae increased
from 10.2% in 1998 to 46.5% in 2001. The
present study observed that an overall preva-
lence of ESBL-producing gram-negative bacte-
ria was 30.1% and the prevalence of ESBL-pro-
ducers in E. coli, K. pneumoniae and Entero-
bacter cloacae increased to 33.3%, 56.9% and
45.8%, respectively. The prevalence of ESBL-
producing E. coli and K. pneumoniae in our study
was higher than in previous studies from the
same institution and different institutions in Thai-
land. This observation indicated that ESBL pro-
duction has played an important role in the re-
sistance mechanism of GNB in Thailand, espe-
cially in tertiary care institutions. Previous stud-
ies suggested that urinary catheters, nasogastric
tubes, central venous catheters, arterial cath-
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eters, endotracheal tubes, ventilators, total
parenteral nutrition and emergency abdominal
surgery were related to colonization or infection
with ESBL-producing organisms (Lautenbach et
al, 2001; Nathisuwan et af, 2001; Ho et a/, 2002;
Kang et al, 2004a,b). Our study found that the
factors significantly associated with the acquisi-
tion of ESBL-producing GNB were nosocomial
infections, longer durations of hospitalization
prior to infection, presence of peripheral intra-
venous catheters, urinary catheters, nasogastric
tubes, prior uses of beta-lactams, cephalospor-
ins or fluoroquinolones within the previous 3
months and a lower Kanofsky performance sta-
tus score. Our study did not observe any corre-
lation between co-morbid conditions of the pa-
tient and the acquisition of organisms with ESBL-
production as reported by others (Lin et al, 2003).
Our study showed that the Karnofsky perfor-
mance status score was lower in the group with
ESBL-producing GNB infections. One study also
showed that patients with fecal colonization of
ESBL-producing K. pneumoniae had a higher
clinical severity score on admission (Pena et al,
1997). We found that nosocomial infection was
a significant risk factor and the longer the pa-
tients were hospitalized, the more likely they were
to be colonized and infected with ESBL-produc-
ing GNB. Paterson et al (1997) found that 31%
of patients with ESBL-producing K. pneumoniae
had received a third generation cephalosporin
within the 14 days preceding bacteremia com-
pared with 3% in the control group. The wide-
spread use of third generation cephalosporins
is believed to be the major cause of the muta-
tion in these enzymes that have led to the emer-
gence of ESBL-producing bacteria (Rice et al,
1990; Naumovski et al, 1992). An association
between fluoroquinolones and the emergence of
ESBL production has also been observed (Pater-
son et al, 2000). A possible explanation for the
co-existence of these two resistance mecha-
nisms is that they were transferred on the same
plasmid. The study of plasmid-mediated
ciprofloxacin resistance has recently been re-
ported (Martinez-Martinez et al, 1998).

In our study, prior use of beta-lactams or
fluoroquinolones was associated with infections
caused by ESBL-producing GNB. Prior use of
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aminoglycosides was also found more often in
patients infected with ESBL-producing GNB,
though it did not reach a significant level due to
the small sample size. Our findings confirmed
an association between antimicrobial use and
the emergence of ESBL-producing GNB. The
ESBL-producing GNB in our series was signifi-
cantly less susceptible to all antimicrobial agents
when compared with non- ESBL-producing
GNB, except for carbapenems. This may be ex-
plained by the fact that ESBL was not detected
in most strains of Acinetobacter baumannii
(93%), and the prevalence of carbapenem re-
sistant Acinetobacter baumannii was high. Of
55 strains which were ESBL-negative and
carbapenem-resistant, 12 were Pseudomonas
aeruginosa, 8 were non-fermenters and 35 were
Acinetobacter baumannii. Carbapenem is the
most active and reliable treatment regimen for
infections caused by ESBL-producing GNB
(Paterson et al, 2004a,b; Kang et al, 2004a,b).
Mortality in patients infected with ESBL-produc-
ing GNB was high (41.3%), even in patients who
received carbapenems. This observation can be
explained by a high prevalence of imipenem-
resistance (5 of 16 strains) and delayed treat-
ment (3 patients received carbapenem treat-
ment 72 hours after the onset of infection).
Therefore, infections caused by ESBL-produc-
ing GNB have become more important in Thai-
land due to limited effective antibiotics and high
mortality. Pena et al (1998) reported a signifi-
cant role in rigorous restriction of oxyimino-a-
lactam use in the management and successful
control of a large nosocomial ESBL-producing
K. pneumoniae outbreak. The New York Hos-
pital also found a decrease in the rate of ESBL-
producing K. pneumoniae upon a shift in anti-
biotic utilization from cephalosporins to other
antibiotics (Rahal et al, 1998). However, with
the limitation of healthcare costs, along with a
limited number of broad spectrum antibiotics,
cephalosporins remain the most common em-
piric antibiotics for Thai patients. The results
from our study may be useful for selecting em-
piric antibiotics active against ESBL-producing
GNB if the patient has the aforementioned fac-
tors associated with infection caused by ESBL-
producing GNB.
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Health Knowledge Management
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ealth research findings should be appropriately

utilized and ultimately have impact on policy,

practice and patients outcomes. The key mes-
sages from the 2004 World Report on Knowledge for
Better Health are biomedical discoveries cannot improve
people s health without research to find out how to apply
them specifically within different health systems, popula-
tion groups, and diverse political and social contexts; and,
a stronger emphasis should be placed on translating the
knowledge into actions to improve health thereby bridging
the gap between what is known and what is actually being
done.! Knowledge translation has been a concern and the
strategies for bridging the gap between practice and
evidence were prt:)p«.)s;ed.:'S In this respect, knowledge
management has become an important strategy to ensure
that knowledge produced by the health research sysiem
will be used to improve health.

The author has received a funding support from the
Thailand Research Fund for the project entitled ~Health
Knowledge Management to Promote Evidence-Based Health
Policy & Practice, since 2001, Over the past five years,
the author has gained experiences on health knowledge
management. This article is intended to illustrate the
concept and the [ramework ol knowledge management the
author accomplished from organizing the aforementioned
project.

Health knowledge management is an active and
systematic process of utilizing the existing knowledge to
generate or enhance quality, efficiency, and equity in health
care through evidence-based health policy and practice.
Knowledge is practically classified into three main cale-
gories as depicted for Knowledge Iceberg in Fig I.
The tip of the iceberg above the water level is explicit
knowledge; the parts of the iceberg beneath the waler are
tacit knowledge and undocumented knowledge or nature
or truth, which has an endless base. Only a very small
amount of the explicit knowledge and the tacit knowledge

Transhute explivit knowledge o
pidlicy & practice

| Utilized knowledpe

Expalicit knowledge

Translate tacit knowledge to
palicy & pracrice

Transform teeit knowledge to
explivit Kpowiedge

Truth
Miture
Unducumenred knowladge

Fig 1. Knowledge iceberg and knowledge munugement
strategies
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Health Burden or Clinical Practice & Health Policy (Do) or l
Existing Knowledge (Know) |

}

| Valid & Relevant & A[:;E:a:hlc Knowledge |

Knowledge Implementation
| Evidence-Based Policy & Practice

Knowledge Generation |
Practicul/Prugmatic Rescarch |
; |User-Diriven or Policy-Driven Rescarch) |
[ Quality, Effective, Efficient &
| Equitable Health Care

Fig 2. Framework of health knowledge management

have been utilized. Therefore, the strategies of health
knowledge management are:- 1) to translate the explicit
knowledge and the tacit knowledge to policy and practice;
2) to transform the tacit knowledge to the explicit know-
ledge: and 3) to discover undocumented knowledge or
nature or truth, The steps of knowledge management are:
knowledge identification, knowledge validation, know-
ledge synthesis, knowledge translation, knowledge genera-
tion, and knowledge sharing. The important steps are know-
ledge translation and knowledge generation. Knowledge
translation is an application of knowledge within a
complex system of interactions among researchers and
stakeholders, including users, to accelerate the capture of
the benefits of research. Knowledge generation in the
context of health knowledge management is the organiza-
tion of research for which the hypothesis and study design
are developed specifically to answer the questions faced
by decision makers and health practitioners. This kind of
knowledge generation is called practical or pragmalic
research or user-driven or policy-driven research.”

An overall framework of health knowledge manage-
ment is shown in Fig 2. The startisg point could be a
health burden or a current policy or practice or an existing
knowledge. Il it is a health burden or a current policy or
practice, the relevant information are identified and
retrieved. Then the existing knowledge or the retrieved
information is assessed for its validity, relevancy and
applicability. If the existing knowledge is valid, relevant
and applicable, knowledge implementation should be
attempted through evidence-based health policy and
practice in order to achieve healthcare service which is
effective, efficient and equitable. On the other hand, if
the existing knowledge is invalid or not relevant or not
applicable, a user-driven or policy-driven research should
be carried out in order to achieve valid, relevant and
applicable knowledge before implementing it.



The main contributing factors for the presence of the
gap between knowledge and action for health are:-1) most
researchers have not been systematically involved in the
implementation of their own findings; 2) policy makers,
practitioners and consumers may not be well equipped to
implement rcseﬁj'ch findings into ‘Policy and decision making.
Illerefbrc, a convenor or knowledge manager or

knowledge broker, whose job is to translate research

findings into an accessible form that can be used by
policy-makers and others and who can, if necessary,
organize policy-driven or user-driven research becomes
vital. The responsible institutions should invest more
resources in promoting professional communicators or
intermediaries in order to narrow the gap between what
we have the knowledge to do and what is actually done as
well as on developing a culture where decisions taken by
policy-makers, health professionals and the public are based
on evidence.

Dr. Visanu Thamlikitkul is a senior researcher who
received a grant from the Thailand Research Fund.
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Switching from heparinized saline flush

to normal saline flush

for maintaining

peripheral venous catheter patency

VISANU THAMLIKITKUL AND ARTIT INDRANCI

Department of Medicine, Siriraj Hospital, Mahidol University, Bangkok, Thailand

Abstract

Background. The practice of using heparinized saline as a flush fluid for maintaining peripheral venous catheter patency of
hospitalized patients in Siriraj Hospital in Bangkok, Thailand is not evidence-based,

Objective. To switch from heparinized saline flush to normal saline flush for maintaining peripheral venous catheter patency
in the patients hospitalized to medical wards.

Methods. Study sites were 10 medical wards containing 240 beds, The interventions included (i) disseminating evidence-based
clinical practice policy on using flush tluid for maintaining peripheral venous catheter patency to responsible personnel, (i)
reminding the prescribers on using normal saline flush instead of heparinized saline flush, (i} providing technical advice on
using notmal saline flush to nurses who encountered peripheral venous catheter clot while using normal saline flush, (iv) con-
firming a necessity of heparinized saline flush order with the preseriber, and (v) setting up a regulation on marking a special
symbol on heparinized saline flush prescription if one really needed heparinized saline flush. The informaton on using flush
fluids was collected from the physicians’ order sheets in the medical records at bascline, every 2—4 weeks during the interven-
tion periods, and at 6 months after launching intervention. .

Results. All hospitalized patients in medical wards who had peripheral venous catheter locks received heparinized saline flush
in February 2005, The practice was totally switched to normal saline flush in June and November 2005.

Conclusion. The key features critical to success of this implementation are dissemination of evidence-based clinical practice

policy and a regulation of having prescriber mark a specific sign right after the heparinized saline flush order,

Keywords: heparinized saline flush, normal saline flush, peripheral venous catheter patency

Siriraj Hospital is a tertiary care university hospital in Bangkok,
Thailand. The capacity of the hospital is 2300 beds; 2200 beds
in 111 general wards and 135 beds in 10 intensive care units,
The total number of personnel is approximately 10 000, in
which 1300 are physicians (700 faculty and 600 residents) and
4200 are nurses. There are approximately 1 000 000 outpa-
tient visits and 100 000 in-patients per year. Up to 75% of the
patients admitted to Siriraj Hospital require a peripheral intra-
venous catheter to provide access for administration of drugs
and fluids. Maintenance of the patency of indwelling periph-
cral intravenous catheters could be done by continuous drip
of the fluid via the catheter or connecting the catheter with a
device called intravenous catheter lock. The intravenous cath-
eter lock has advantage for the patient to move around with-
out carrving the fluid bottle. However, indwelling peripheral
intravenous catheter lock requires a periodical flush with fluid

to prevent a clot, The work instruction regarding the use of
flush fluid for maintaining peripheral venous catheter patency
was prepared in 2001 and was revised in 2003, Both versions
of the work instruction recommended heparinized saline as a
flush fluid. A survey on the use of the fluids for flushing
peripheral venous catheter locks was conducted on 7 Seprember
2004, There were 2021 hospitalized paticnts on that day.
Three hundred and thirty-five patients (16.6%) received
peripheral venous catheter locks; 88.7% of them received
heparinized saline as a flush fluid, whercas 11.3% received
normal saline, In addition to several known disadvantages of
using heparin for flushing peripheral venous catheter locks,
e.g. bleeding, abnormal coaguladon test results, thrombocyto-
penia, and drug interaction, the cost of heparin used for this
purpose was estimated to be 2.4 million baht (USS60 000}
per year. The evidence from three mera-analyses found no

Address reprint requests to Visanu Thamlikitiul, Department of Medicine, Siriraj Hospital, Mahidol University, Bangok

0700, Thailand. E-mail: sivth@mahidol.ac.th

International Journal for Quality in Health Care vol. 18 no. 3

© The Author 2006. Published by Oxford University Press on behalf of International Society for Quality in Health Care; all rights reserved

183



Y. Thamlikitkul and A. Indranci

significant difference in the incidence of catheter clotting
and phlebitis between peripheral venous catheters flushed
with normal saline and those flushed with 10 or 50 units per
milliliter of heparinized saline [1-3]. Therefore the use of
heparinized saline as a flush fluid for peripheral venous catheter
lock in Siriraj Hospital is not evidence-based and this practice
should  be replace
heparinized saline for maintaining peripheral venous catheter
patency in more than 95% of hospitalized patients with
peripheral venous catheter locks. We are certain that the exist-

corrected. Normal saline  should

ing evidence to be used for forming change strategies is valid,
relevant, and applicable to our situation for several reasons,
In addition to the aforementioned meta-analyses, two rand-
omized controlled studies conducted by the nurses in Siriraj
Hospital and Ramathibodi Hospital in Bangkok also observed
similar findings as reported in the meta-analyses [4,5]. Many
hospitals in Thailand use normal saline as a flush fluid for
peripheral venous catheter locks. Moreover, three patient-care
arcas in Siriraj Hospital have used normal saline flush for
maintaining peripheral venous catheter patency for many years
without any problems.

The objective of the study was to change an opinion-based
health service to an evidence-based health service on the use of
fluid flush for maintaining peripheral venous catheter patency
for patients hospitalized to medical wards in Siriraj Hospital.

Methods and resul.ts

Study sites were 10 medical wards containing 240 beds, The
information on using flush fluids was collected from the phy-
sicians’ order sheets in the medical records of all hospitalized
patients with peripheral venous catheter locks in medical
wards by the author (Al). The author (AT} also interviewed
the nurses responsible for caring for peripheral venous cathe-
ter locks. The bascline information gathered on 18 February
and 25 February 2005 revealed that all of the patients with
peripheral venous catheter locks received heparinized saline
flush, as summarized in Table 1. Evidence-based clinical prac-
tice policy on maintaining peripheral venous catheter patency
with normal saline flush was prepared. It was one-page docu-
ment containing a significance of the guideline, the evidence,
the recommendation, and the grade of recommendation and
references. The evidence-based clinical practice policy was
disseminated to medical residents and nurses stationed in all
medical wards in March 2005, The information on flush fluid
use gathered on 25 April and 4 May 2005 found that
heparinized saline flush was used in about one-third of the
patients as summarized in Table 1. The main reasons for
using heparinized saline are as follows: (i) heparinized saline
flush was ordered by the final year medical students who were
not aware of the clinical practice policy; (i) some residents
still ordered heparinized saline flush because they were so
familiar with this prescription that they thought this device
was called ‘heparin lock’ even though they did not originally
intend to use heparin; and (ili) some nurses in some wards felt
that the peripheral venous catheters clotted more often when
they used normal saline flush so they returned to use

Table | The use of flush fluids for maintaining peripheral
venous catheter patency of hospitalized patients in medical
wards

Date Patients who
recetved normal

saline flushes,

Patients who
received heparinized
saline flushes,

# (%) 7 (%)
18 February 2005 90 (100) 0
25 February 2005 64 (100) 0
25 April 2005 23 (34.3) 44 (65.7)
4 May 2005 23 (32.9) 47 (67.1)
18 May 2005 21 (23.3) 69 (76.7)
6 June 2005 1 (1.6} 61 (98.4)
20 June 20035 ] 56 (100)
30 June 2005 0 66 (100)

30 November 2005 0 105 (100)

heparinized saline flush. Hence, additional measures were
employed an 12 May 2005, The author (VT) distributed the
clinical practice policy to the final year medical students. The
medical residents were reminded to adhere to normal saline
flush instead of heparinized saline flush. The author (VT)
asked the chief nurse to convince the nurses who complained
of experiencing clot more often that this was due to the tech-
nique of flushing peripheral venous catheter lock and to
inform them the appropriate technique. The information on
using flush fluids gathered on 18 May 2005 found that
heparinized saline flush was used in about one-fourth of the
patients as summarized in Table 1. The main reasons for
using heparinized saline flush are as follows: (i) heparin was
ordered by a new batch of final year medical students who
were not awarce of the clinical practice policy; (i) some resi-
dents still ordered heparinized saline flush because they were
so familiar with this prescription and they thoughr thar this
device was called ‘heparin lock’ even though they did not
originally intend to use heparin; and (iii) some nurses in some
wards felt that the catheters clotted more often when they
used normal saline flush. Hence, more additional measures
were employed on 26 May 2005. The author (VT called on
the meeting with the nurses from all medical wards. During
the meeting, the evidence and the advantages of using normal
saline flush were reemphasized. The nurses from patient-care
areas who had used normal saline flush for many years were
invited to join the meeting, and they shared their experiences
of using normal saline flush with the nurses from medical
wards, It was agreed that if any nurse received an order of
heparinized saline flush from the in-charge physician, she
would ask the prescriber if he/she really needed heparin. The
author (VT) also circulated the clinical practice policy to the
new batch of the final year medical students rotating ro med-
ical wards. Tt was decided that it would be difficult and time
consuming for monitoring and circulating the clinical practice
pelicy to the responsible personnel and reminding the pre-
scribers. Therefore a regulation on marking a specific sign
right after the order of heparinized saline flush was set. If the



prescriber really wanted to use heparinized saline flush, one
must write *’ right after the order, otherwise the nurse would
use normal saline flush even if the order read heparinized
saline flush without *’, This regulation was notified to med-
ical residents, final year medical students rotating to medical
wards, and the responsible nurses. The information on flush
fluids use gathered on 6 June, 20 Junc and 30 June, and
30 November 2005 found that normal saline flush totally
replaced heparinized saline flush as summarized in the Table 1.

Discussion

Health research findings should be appropriately utilized and
ultimately have impact on policy, practice, and patients’ out-
comes. The key messages from the 2004 World Reporr on
Knowledge for better Health are (i) biomedical discoveries cannot
improve people’s health without the study to find out how to
apply them specifically within different health systems, popu-
lation groups, and diverse political and social contexts; (i) and
stronger emphasis should be placed on translating knowledge
into actions to improve health thereby bridging the gap
between what is known, and what is actually being done |6].
Knowledge translation has been a concern, and the strategies
for closing the gap between practice and evidence were pro-
posed [7-9]. The interventions we used to switch from
heparinized saline flush to normal saline flush for maineaining
peripheral venous catheter patency included educational
interventions and administrative interventions. We believed
that the key features critical to success of this implementation
were dissemination of evidence-based clinical practice policy
and a regulation of having prescriber mark ™ right after the
heparinized saline flush order. Our successful knowledge
translation confirms the observation that getting research
findings to practice needs multifaceted interventions. In addi-
tion to promoting an evidence-based health service by switch-
ing from heparinized saline flush to normal saline flush for
maintaining peripheral venous catheter patency in our institu-
tion, this change also has an impact on enormous saving
resources of the patients, the hospital, and the responsible
people.

It is hoped that the aforementioned case study would
encourage responsible health care institutions to pay more
attention on narrowing the gap between the knowledge which
we have and what is actually done as well as on developing a

Switching from heparinized saline flush to normal saline flush

culture where decisions taken by policy-makers, health pro-
fessionals, and the public are based on evidence.
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Investigation of the in vitro activity of tigecycline against Burkholderia pseudomallei and Burkholderia thai-
landensis revealed that the inhibition zone diameters of tigecycline against all isolates were =20 mm and that
the MIC;, values were 0.5 and 1 pg/ml and the MIC,, values were 2 and 1.5 pg/ml for B. psendomallei and B.

thailandensis, respectively.

Burkholderia pseudomallei, a gram-negative bacterium, causes
in humans and animals a disease called melioidosis (22). The
bacterium is a soil organism found mainly in Southeast Asia and
northern Australia. Recently, two distinet biotypes of B.
pseudomallei strains have been defined based on their ability to
assimilate L-arabinose and their difference in pathogenicity (2,
7,17, 23). Both biotypes have been found in soil of areas where
melioidosis is endemic in Thailand (20, 21). The Ara”™ B.
pseudomallel is much less virulent than Ara™ B. pseudomallei
(2, 17). However, Ara™ B. pseudomallei has been reported to
cause discasc in humans (11). Subsequently, a distinct new
species, Burkholderia thailandensis, was proposed for the Ara™
B. pseudomallei strain (3). B. pseudomallei is usually resistant to
many antibiotics. Antibiotics currently recommended for therapy
of melioidosis are ceftazidime, imipenem, meropenem, amoxicil-
lin/clavulanate, cefoperazone/sulbactam, trimethoprim-sulfameth-
oxazole, doxycycline, and chloramphenicol (22). The develop-
ment of resistance of B. pseudomallei to these antibiotics was
recognized (6, 8, 19, 24), and hence a search for new agents
ellective against B. pseudomallei is needed.

Tigecycline is a glycylcycline antibiotic that shows promising
activity against a wide range of organisms (25). Tigecycline is
active against gram-positive coccd, including methicillin-resistant
staphylococci, penicillin-resistant Streptococcus pneumoniae, and
vancomycin-resistant enterococei. Tigecycline is also active
against many gram-negative bacilli, including those resistant to
multiple antibiotics as well as anaerobes. However, the activity
of tigecycline against B. pseudomallei has not been reported.
The present study was undertaken to explore the activity of
tigecycline against B. pseudomallei and B. thailandensis.

One hundred twenty-six strains of B. pseudomallei and B.
thailandensis were selected from our collection. One hundred
two strains of B. pseudomallei were isolated from different
infected patients, and 24 strains of B. thailandensis were iso-
lated from 23 soil samples collected from different sites and
from one infected patient. All Burkholderia species were iden-
tified with the API 20NE (bioMerieux, France). B. pseudo-
mallei and B. thailandensis were differentiated by the arabinose
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assimilation test (20). In vitro susceptibilities were determined
by Kirby-Bauer disk diffusion, Etest, and MicroScan. Paper
disks containing tigecycline at 15 pg per disk (Becton Dickin-
son), Etest strips (AB Biodisk), and gram-negative MicroScan
MIC panels (Dade Behring Inc.) were provided by Wyeth
Research, Susceptibility testing was done by direct colony sus-
pension according to guidelines suggested by CLSI (4). Quality
control was performed by testing the susceptibility of Esche-
richia coli ATCC 25922 as recommended by Wyeth Rescarch.
The distribution of inhibition zone diameters of tigecycline
against B. pseudomallei and B. thailandensis is shown in Table 1.
All strains had an inhibition zone diameter of =20 mm. The
MICs, and MIC,,, values of tigecycline as determined by Etest
are shown in Table 2. The MICy, values were 0.5 and 1 pg/ml
for B. pseudomallei and B. thailandensis, respectively, The
MIC,, values were 2 and 1.5 pg/ml for B. pseudomallei and B.
thailandensis, respectively. There was a significant correlation
between inhibition zone diameters and MICs from Etest (P <
0.001; » = —0.68). The mean inhibition zone diameters of the
strains with MIC of 3, 2, 1.5, 1. 0.75, and 0.5 pg/ml were 20,
21.8, 22.6, 23.5. 24.4, and 26.7 mm, respectively. The correla-
tion of MICs determined by Etest and MicroScan was satis-
factory, as shown in Table 3. Thirty-two strains (50%) had
identical MICs determined by Etest and MicroScan, whereas
another 50% had a difference in MICs of 0.25 to 0.5 pg/ml.
The MICs of tigecycline for B. pseudomallei and B. thai-
landensis observed in our study were higher than those for S.
preumoniae, Staphylococecus aureus, Enterococcus spp., and
non-ESBL-producing Enterobacteriaceae (1). However, they
were comparable to the MICs of tigecycline for Acinetobacter
spp., Enterobacter aerogenes, and ESBL-producing Klebsiella
pneumoniae (1). The breakpoints for inhibition zone diameter
and MIC of tigecycline against B. pseudomallei and B. thailan-
densis are not available. The breakpoint of doxycycline against
B. pseudomallei, adapted from data compiled by the National
Committee for Clinical Laboratory Standards for similar or-
ganisms to be used for susceptibility testing, was 4 pg/ml (15).
The US. FDA-approved breakpoints of tigecycline against
Enterobacteriaceae to be used by local laboratories were an
inhibition zone diameter of =19 mm and a MIC of <2 pg/ml
(4). With the aforementioned breakpoints used to determine
susceptibility of Burkholderia spp. to tigecycline, all isolates of
B. pseudomallei and B. thailandensis were susceptible to tige-
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TABLE 1. Distribution of tigecycline susceptibility as determined by disk diffusion for B. pseudomallei and B. thailandensis

No. (%) of isolates [or which the inhibition zone diameter (mm) was:

Orga‘nism
(no. of isolates) 20 21 22 23 24 25 2 27 28 0
B. pseudomallei (102) 12 (11.8) 16 (15.7) 26 (25.5) 21 (20.6) 2(2) 24 (23.5) 1(1)
B. thailandensis (24) 1(4.2) 3(125)  5(208) 13(542)  1(42) 1(42)

cycline according to the inhibition zone diameter criteria and
98% of B. pseudomallei isolates and all B. thailandensis isolates
were susceptible to tigecycline according to the MIC criteria.
The MICs determined by Etest were significantly correlated with
the inhibition zone diameters and the MICs determined by
MicroScan, Therefore, disk diffusion and Etest methods are re-
liable for determination of susceptibility of tigecycline against B.
pseudomallei and B. thailandensis.

Pharmacokinetic and pharmacodynamic studies of tigecy-
cline in healthy subjects after a 100-mg loading dose given
intravenously followed by 50 mg every 12 h have been re-
ported (5, 12-14, 18). The mean maximum concentration
(Cmax)» the mean time to maximum concentration, the mean
minimum concentration (C,,), the mean area under the
curve, and the mean half-life of tigecycline in serum were 0.72
pg/ml, 0.52 h, 0.1 pg/ml, 1.73 pg - h/ml, and 15 h, respectively.
These profiles were favorable for many organisms, such as §.
pneumoniae, Chlamydia pneumoniae, Moraxella catarrhalis,
Mycoplasma prneumoniae, and Haemophilus influenzae, since
the MIC,, values of tigecycline for such organisms were very
low. The mean C,,,,, of tigecycline in serum (0.72 pg/ml) after
the conventional dose of tigecycline (100-mg loading dose fol-
lowed by 50 mg every 12 h) was above the MICs of tigecycline
for only 6% of B. pseudomallei and B. thailandensis isolates.
However, it was found that tigecycline had a large volume of
distribution (7 to 10 liters/kg), indicating extensive distribution
into the tissues (13). In addition, the mean C,_,, the mean
time to maximum concentration, the mean C,,, the mean
area under the curve, and the mean half-life of tigecycline in
the alveolar cells were 15.2 pg/ml, 2 h, 6.4 pg/ml, 134 pg - h/ml,

TABLE 2. MICs of tigecycline for B. pseudomallei and
B. thailandensis as determined by Etest

MIC (jpg/ml)
Organism
(no. of isolates) 3 For 50% For 90%
Range of isolates of isolates
B. pseudomallei (102) 0.5-3 0.5 2
B. thailandensis (24) 0.5-1.5 1 15

TABLE 3. Correlation between MICs determined by ]
Etest and MicroScan

and 23.7 h, respectively (5). These observations imply that
tigecycline accumulates in the cells and could be effective for
infcctions caused by intracellular organisms. The mean C,,,,
and the mean C,,, of tigecycline in the alveolar cells were
much higher than the MICs for all isolates of B. pseudomallei
and B. thailandensis. Therefore, tigecycline should be a suitable
antibiotic for therapy of melioidosis, since B. pseudomallei is an
intracellular bacterium (9, 10, 16). This hypothesis needs fur-
ther investigation by conducting clinical trials on therapy of
melioidosis with tigecycline.

We thank Wyeth Research for providing tigecycline susceptibility
disks, Etest strips, and gram-negative MicroScan tests.
We thank the Thailand Research Fund for supporting the study.
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Introduction

Health research findings impacrt policy,
practice and patient outcomes if they are
appropriately translated into health-
care practice. 'The 2004 World report on
knowledge for berter health stated that
biomedical discoveries could improve
peoples health only if they are applied
specifically to diverse political and social
contexts, health systems and population
groups. The report laid a strong emphasis
on translating knowledge into action to
improve health thereby bridging the gap
between what is known and what is ac-
tually done.! Knowledge translation has
been a cause for concern and strategies
for bridging the gap between practice
and evidence have been proposed.*”

I describe four case studies chosen
to illustrate how to bridge the gap
between knowledge and action for
health according to the framework in
Siriraj Hospital, Bangkok where the
“Knowledge Management to Promote
Evidence-Informed Health Care Policy
and Practice in Thailand” project has
been conducted since 2001. The con-
cept and the framework for knowledge
management was based on my experi-
ences at Siriraj Hospital over the first rwo
years of the project (Fig. 1).%

Siriraj Hospital is a tertiary-care
university hospital in Bangkok, Thailand
with 2335 beds (2200 beds in 111 gen-
eral wards and 135 beds in 10 intensive
care units); approximately 10 000 per-

sonnel of which 1300 are physicians
(700 faculty members and 600 resi-
dents) and 4200 are nurses; with around
1 000 000 outpatient visits and 100 000
inpatients per year.

I have classified the gaps between
knowledge and action for health into
“know—do” and “do—know” gaps with
knowledge implementation and knowl-
edge generation being the key measures
for bridging the gap between knowledge
and action for healtch.

Case Studies

Knowledge implementation for
bridging the “do~know" gap
Heparinized saline flush and per-
ipheral venous catheter patency
Many hospitalized patients require a
peripheral intravenous catheter for the
administration of drugs and fluids.
The patency of indwelling peripheral
intravenous catheters is maintained by a
continuous drip of fluid via the catheter
or by connecting the catheter to an intra-
venous catheter lock (IV lock). The IV
lock is advantageous as the patient can
move around without carrying the fAuid
bottle. However, an indwelling [V lock
has to be periodically flushed with fluid
to prevent clots.

The work instruction for the Aush
procedure in Siriraj Hospital (prepared
in 2001 and revised in 2003} recom-

mends using heparinized saline as flush

606 Ao 3 Ayl pail) e LYY S

fluid. A September 2004 survey, on
the use of fluids for flushing peripheral
intravenous catheters, found that the
majority of the patients with IV lock
received heparinized saline (89%) as
flush fluid while the remaining (11%)
received normal saline.” This occurred
despite the known disadvantages of using
heparin for Alushing IV locks and the high
cost of using heparin — an estimated
2.4 million baht (US$ 60 000) per
year. Evidence from three meta-analyses
found no significant difference in the
incidence of catheter clot and phlebitis
between peripheral intravenous catheters
flushed with normal saline and those
flushed with 10 unics per ml or 50 units
per ml of heparinized saline.*"
from two randomized controlled studies
conducted by nurses at Siriraj Hospiral
and Ramathibodi Hospital in Bangkok
reported findings similar to those from
the meta-analyses.'""? "Therefore, the
practice of using heparinized saline as
flush Auid for maintaining peripheral
intravenous catheter patency of hospital-
ized patients in Siriraj Hospital was not
evidence-based and had to be corrected.
Many hospitals in Thailand use normal
saline as flush fluid for IV lock and three
patient-care areas in Siriraj Hospital have
used normal saline flush for maintaining
peripheral intravenous catheter patency
for many years without any problems.
The knowledge management proj-
ect at Siriraj introduced five knowledge

Results
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implementation strategies/interventions

tor switching from heparinized saline

flush to normal saline flush in 10 medical
wards containing 240 beds.

1. Disseminarting evidence-based clini-
cal practice policy on using flush fluid
for maintaining peripheral intrave-
nous catheter patency to responsible
personnel.,

2. Reminding prescribers to use normal
saline flush instead of heparinized
saline flush.

3. Providing technical advice to nurses
on using normal saline flush in the
event of peripheral intravenous cath-
eter clot.

4. Confirming the necessity of using
heparinized saline flush with the pre-
scriber.

5. Setting up a regulation that if the pre-
scriber really wanted to use heparin-
ized saline Aush: an asterix should be
placed next to the prescription other-
wise the nurse would use normal sa-
line flush. This regulation was added
because many prescribers called the
IV lock “heparin lock” and prescribed
“heparin lock” even though they did
not intend to use heparin.

The information on using flush fluids
was collected from physicians’ order
sheets in the medical records at baseline
in February 2005, and then every two
to four weeks during the intervention
period up to June 2005 and six months
after implementing the interventions.
All hospitalized patients in medical
wards who had IV locks received hepa-
rinized saline fush at baseline. After

knowledge interventions |—4 were
applied, from March to May 2005,
in 75% of the patients with IV locks
Aush fluid was switched to normal
saline. Normal saline flush completely
replaced the practice of using heparin-
ized saline flush after the inclusion of
administrative intervention 5 from
June to November 2005, The hospital
administrator subsequently adopted
these strategies as a policy for the entire
hospital in January 2006. In addition to
the publication of this observation” and
its policy implications, this knowledge
implementation resulted in enormous
savings in terms of resources for the
patients and the hospital.

Knowledge generation for
bridging the “do~-know” gap:
Urinary drainage bag change
regimen

Urinary tract infection (UTI) is a com-
mon complication among patients
with an indwelling urethral catheter,
Each change of the urinary drainage
bag predisposes the patient to develop-
ing UTI, and increases personnel time,
expense and plastic waste. During the
preparation meeting for Siriraj Hospiral’s
accreditation in August 2001, therewas a
conflict between the nurse practitioners
and the infection control committee
regarding the frequency of urine bag
changes for patients with short-term
urinary catheter. The nurses’ guideline
recommended a urine bag change every
three days but the infection control com-
mittee said it should not be changed on
such a routine basis.

fig. 1. Framework for bridging the gap between knowledge and action for health

| Health policy and practice (do) or existing knowledge (know) I

v

| Valid and relevant and applicable knowledge I

Yes

Knowledge implementation
(evidence-informed health-
care policy/practice)

Quality, effective, efficient
and equitable health care
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| No I

Knowledge generation
{user-driven or
policy-driven research)
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A review of the literature showed
only one relevant study that compared
urine bag changing regimens in 12 el-
derly long-term urinary catheterized pa-
tients." The study found no significant
clinical or microbiological differences
between patients who had a daily urine
bag change and those who had a weekly
bag change. This study, however, was not
applicable to Siriraj Hospital because it
was conducted on long-term catheter-
ized elderly patients. A guideline for pre-
venting infections associated with the
insertion and maintenance of short-term
indwelling urethral catheters in acute
care recommended that urinary drain-
age bags should be changed when clini-
cally indicated, without any supporting
evidence.' In this respect, neither the
nurses’ guideline nor the infection con-
trol committee’s recommendation were
based on valid evidence.

A randomized controlled trial on
the incidence of UTI, among hospital-
ized patients with short-term indwelling
urethral catheters, which compared a
three-day urinary drainage bag change to
a no-change found no significant differ-
ence in the incidence of UTI between
the two groups.” This result was ad-
opted as a policy endorsed by the Dean
of Faculty of Medicine, Siriraj Hospiral
for the entire hospital from February
2002 and disseminarted to infection con-
trol nurses during the national workshop
on prevention and control of nosocomial
infections in July 2002, In addition to
a publication' and policy implications,
it saved on costs, personnel time and
plastic waste.

Knowledge implementation for
bridging the “know-do" gap
Semi-recumbent positioning to
prevent ventilator/associated
pneumonia

Pneumonia is a common complication
among patients on a respirator, causing
high mortality and morbidity. While
there is evidence that the supine position
is a risk factor for ventilator-associated
pneumonia (VAP),'"" a clinical study
revealed that the semi-recumbent posi-
tion prevented VAP with a relative risk
reduction of 76% (95% confidence
interval (CI): 27-93%) and num-
ber-needed-to-treat (NNT) of four."
An evidence-based clinical practice
guideline recommends the semi-re-
cumbent position as an intervention
to prevent VAP.? These findings were
valid, relevant and applicable to the

Bulletin of the World Health Organization | August 2006, 84 (8)
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patients in Siriraj Hospital. A survey

of the body position of patients on res-

pirators in 14 medical wards of Siriraj

Hospital during February—March 2003

showed that only 17% of the patients

were in semi-recumbent position, A

total of 27% of the residents and nurses

in 14 medical wards recommended the
semi-recumbent position for patients
on respirators. However, the reasons for
this response were not based on evidence

Fﬂt’ pﬂcumonia prevcntion fl'clm thc

literature but mainly physiological, such

as better lung expansion, better oxy-
genation and decreased intra-thoracic
pressure.

The knowledge management project
ar Siriraj developed and executed strate-
gies for knowledge implementation in
the target populations — residents and
nurses. These were:

1. informing the target population
about the evidence during a quality
improvement conference meeting in
July 2003;

2. disseminating a one-page clinical
practice policy in Thai containing in-
formation on the significance of the
problem, the evidence, recommen-
dation, grade of recommendation,
contraindications for and warnings
about the semi-recumbent position
and the relevant references;

3. creating awareness among health-care
personnel by placing a specific sign
at the patient’s bed. The front side of
the sign would read, “This pacient
should be placed in a semi-recumbent
position”, while the back of the sign
contained “indications, contraindica-
tions and warnings about the semi-
recumbent position”.

Because this was a no-cost simple inter-
vention, a compliance rate greater than
90% was expected. However, a survey in
July—August 2003, after the implemen-
tation of the aforementioned strategies,
revealed that only 41% of patients on
respirators in the 14 medical wards were
placed in the semi-recumbent position,
significantly higher than 17% at base-
line (2 <0.005), but the compliance was
considered unsatisfactory. Therefore,
additional strategies, such as feedback
of abservations to nurses, a reminder
system and increasing awareness were
implemented. Repeat surveys during
November-December 2003 and March—
April 2004 revealed thar 56% and 76%
of the patients on respirators in 14 medi-
cal wards, respectively, were placed in the
semi-recumbent position, A survey of
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739 adult patients on respirators in all
intensive care units during October and
December 2003 revealed that 68% of
them were placed in a semi-recumbent
position. The incidence of VA per 1000
ventilation days decreased from 11.3
during January-December 2002 to 9.2
and 9.4 during October—December 2003
and January-June 2004, respectively.
This decrease was not large because
compliance with the semi-recumbent
position was still modest. The lessons
learned from these attempts showed that
knowledge translation strategies are not
easy even for implementinga simple and
free intervention.

Knowledge generation for
bridging the "know—-do" gap
Antibiotic prophylaxis for
preventing infection in cancer
patients
The majority of patients who receive
chemotherapy for the treatment of
cancer develop neutropenia and thus
are susceprible to bacrerial infecrions.
Bacterial flora in the oral cavity and gut
of chemotherapy-induced neutropenic
patients themselves cause these infec-
tions. Reports from two meta-analyses,
which determined the efficacy of oral
prophylactic antibiotics in afebrile
neutropenic patients due to cancer che-
motherapy, showed that oral prophy-
lactic antibiotics, Auoroquinolones and
cotrimoxazole, decreased bacteraemia
and infection-related mortality due to
bacterial causes during neutropenic
episodes.”** Although, evidence from
these meta-analyses was valid and relevant
to Thai patients, the issue of applicabil-
ity was a concern. Most of the primary
studies included in the meta-analyses
were conducted in developed countries,
where antibiotics are not available with-
out prescription. In Thailand, however,
antibiotics can be purchased without
prescription, and fluoroquinclones and
cotrimoxazole are commonly given to
patients with acute diarrhoea and upper
respiratory infections. Fluoroquinolones
are also used as a growth stimulator in
the shrimp industry in Thailand, and
thus commonly available. Moreover, it is
not known if bacterial flora in the oral
cavity and gut of Thai patients who have
cancer chemotherapy-induced neutrope-
nia are susceptible to fluoroquinolones
and cotrimoxazole, and whether they
should receive such antibiotics.

This situation led the way for knowl-
edge generation on the susceptibility of
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bacteria isolated from the oral cavity
and gut of Thai patients with cancer
chemotherapy-induced neutropenia. A
study to determine the suscepribility of
bacteria colonized in the oral cavity and/
or gut of 140 Thai patients with cancer
chemotherapy-induced neutropenia to
oral antibiotics available in Thailand is
currently being conducted. Preliminary
results suggest that bacterial flora iso-
lated from some patients are resistant
to many oral antibiotics. By the end of
2006 it will be confirmed whether oral
antibiotics would be beneficial for Thai
patients before knowledge implemen-
tation of “ro use” or “not to use” oral
prophylacric antibiotics in Thai patients
with cancer chemotherapy-induced neu-
tropenia takes place.

Conclusions and
recommendations

The gap between what we know and
what we practice, i.e. the know—do gap,
is mentioned in the literature, and trans-
lating research findings into practice by
knowledge implementation has been
attemnpted. ‘The case studies deseribed in
this article found that another category
of gap — the do-know gap, Le. the gap
between what we practice and what we
know, is also common in health-care sys-
tems in developing countries. Knowledge
generation is also an important measure
to bridge the gap berween knowledge
and action for health and it is hoped
that the above-mentioned case studies
will encourage responsible institutions
in developing countries to invest more
resources in promoting proﬂ:ssionaJ com-
municators or intermediaries to narrow
the gap as well as develop a culture where
decisions taken by policy-makers, health
professionals and the public are based on
evidence. W
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Résume

Combler le fossé entre savoir et action en faveur de la santé : études de cas

Les découvertes dans le domaine biomédical ne peuvent déboucher
sur des améliorations en matiere de santé publique que si elles
sont adaptées aux divers contextes politiques et sociaux, systémes
de santé et groupes de population. Les connaissances acquises
a travers |'application a la situation locale de politiques et de
pratiques sanitaires s'inspirant d'éléments factuels permettent
d'améliorer la qualité et I'efficacité des soins de santé prodigués.
L'article présente quatre études de cas examinant comment établir

un pont entre les connaissances et les interventions en faveur de
la santé dans un hopital dispensant des soins tertiaire de Bangkok
en Thailande. Les ponts a établir entre connaissances et
interventions sanitaires sont répartis en deux catégories, «savoir-
faire» et «faire-savoir», la mise en ceuvre des connaissances et
la génération de données étant des mesures clés pour créer de
tels liens.

Resumen

Cerrar la brecha entre los conocimientos y la accién sanitaria: estudios de casos

Los descubrimientos biomédicos sélo redundan en mejoras de
la salud de las personas cuando estan adaptados a los diversos
contextos politicos y sociales, sistemas de salud y grupos de
poblacion. Los conocimientos que generan las politicas y practicas
sanitarias basadas en la evidencia cuando se aplican a la situacion
local fomentan la calidad y eficiencia de la atencion sanitaria.
En este articulo se describen cuatro estudios de casos sobre la

manera de corregir la brecha existente entre los conocimientos
y la accion sanitaria en un hospital de atencion terciaria de
Bangkok, Tailandia. Las brechas tedrico-practicas en materia
de salud son de dos tipos: «conodimientos-accion» y «accion-
conocimientos», y las soluciones para corregirlas radican en la
aplicacién de conocimientos y la generacion de conocimientos,
respectivamente.
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In Vitro Activity of Tigecycline Against Methicillin-
Resistant Staphylococcus aureus Isolated from the
Patients at Siriraj Hospital

Suwanna Trakulsomboon, Ph.D.,
Visanu Thamlikitkul, M.D.

INTRODUCTION

Methicillin-resistant Staphylococcus aureus

(MRSA) is one of the most common causes of
infections in hospitalized patients. The prevalence
of MRSA among S. aureus isolates from hospitalized
patients at Siriraj Hospital from January to May 2005
was 51.5 percent.! The common sites of MRSA
infections were the skin and skin structures, the lower
respiratory tracts, and the blood stream. Antibiotics
currently used for therapy of MRSA infections
include glycopeptides, fluoroquinolones, co-trimoxazole,
fosfomicin, fusidic acid, and linezolid. However,

these antibiotics had considerable drawbacks

including the possibility of toxicity, emergence of
resistance, and high monetary cost. Therefore, a
search for any new agents ef;”ective against MRSA
is ongoing.

Tigecycline is a glycylcycline antibiotic that
shows a promising activity against a wide range of
organisms.>* Tigecycline is active against gram-positive
cocci including methicillin-resistant staphylococci,
penicillin-resistant Streptococcus pneumoniae, and
vancomycin-resistant enterococci.

The objective of the study was to determine anin
vitro activity of tigecycline against MRSA clinical
isolates from Thai patients.
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MATERIALS AND METHODS

MRSA Isolates

Fifty-one clinical isolates of MRSA from different
infected patients hospitalized at Siriraj Hospital, Bangkok,
Thailand from 2002 to 2004 were included. They were
isolated from the lower respiratory tract (N=135), the
pus (N=16), the blood (N=10), and the other specimens
(N=10). Allisolates had oxacillin minimum inhibitory
concentration (MIC) of >4 mg/L and vancomycin MIC
of <4 mg/L. Forty-six isolates were vancomycin-
susceptible MRSA, and 5 isolates were vancomyein-
hetero-resistant MRSA. Vancomycin-susceptible
MRSA and vancomycin hetero-resistant MRSA were
determined by a one-point population analysis and

confirmed by a population analysis.>*

Tigecycline Susceptibility Study

The methodology for susceptibility testing was
done by direct colony suspension according to the
guidelines recommended by the Clinical and Laboratory
Standards Institute (CLSI).” The testisolate was grown

overnight on blood agar at 35°C, and the colonies were
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picked and suspended in sterile normal saline equivalent
to a 0.5 McFarland standard. The suspension was used
to inoculate on Mueller-Hinton agar. The paper discs
containing tigecycline 15 pg per disk (Becton Dickinson,
USA) and E-test strips (AB BIODISK, Sweden) were
placed according to manufacturer’s recommendation.
The agar plates were incubated at 35°C for 18 hours
before the inhibition zone and MIC results were read.
Quality control was performed by testing the
susceptibility of S. aureus ATCC 29213 as recommended
by Wyeth Research, USA.

RESULTS

The MIC of tigecycline against S. aureus ATCC
29213 was 0.064 mg/L which was within the reference
range of 0.03-0.25 mg/L. A distribution of inhibition zone
diameters of tigecycline against 51 MRSA isolates by
the disk diffusion method is shown in Table |. The
inhibition zone of tigecycline against all isolates of
MRSA was 220 mm. A distribution of MICs of
tigecycline against 51 MRSA isolates by the E-test is
shown in Table 2. The MICs, and MICy, values were

Table 1, Distribution of inhibition zone diameter of tigecycline against methicillin-resistant Staphtylococcus aureus (MRSA).

G | Number of is;!:_itcs with diameter of inhibiﬁon zone (mm)
{No. of isolates) __2-0" __?__2_2 "23 | M 2 2% 27 28 | 30
i -AHHMRSA (N=51) e 4 __T_ 9 | 11 | 2 13 3 1 i 1
i _\*;;;n.co.mycin-;usceptible MRSA {N::iﬁ)- R 7 9 8 2|n| 3 | i
Vancomycin-hctero-resiétan£ MﬁSA (N=5) 2 i | 3. . ! - ‘
Table 2. Distribution of MICs of tigecycline against MRSA.
Orgamm it g — (;f..imlatcsw“h s
E (No. of isolates) 0032 | 0064 009% 0125 | 019 oz _05__
JEvyw—— 2 . ; - . | - . | ) . :
Vancomycin-susceptible MRSA (N=46) 2 | 6 12 15 3 | ‘T—l ...........
Vancomycin-hetero-resistant MRSA (N=5) i : 2 7 2 , 1
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0.125 and 0.25 mg/L, respectively. Susceptibility profiles
of tigecycline against vancomycin-susceptible MRSA
and vancomycin-hetero-resistant MRSA were not

significantly different.

DISCUSSION

According to the US Food and Drug Administra-
tion (FDA)-approved breakpoints of the inhibition zone
of 219 mm and MIC of <0.5 mg/L indicating the
susceptibility of S. aureus to tigecycline?, all studied
isolates of MRSA in one study were considered
susceptible to tigecycline. These observations
confirmed the worldwide data on in vitro susceptibility
of tigecycline against MRS A *!* Tigecycline was found
to be effective and safe for treating patients with
complicated intra-abdominal infections and complicated
skin and skin-structure infections.!*" Tigecycline has
been approved by the US FDA for treating patients
with the aforementioned infections. However, the
existing evidence proving the effectiveness of treating
MRSA infections with tigecycline remains limited.
Tigecycline may prove to be an important antibiotic for
treatment of MRSA infections in Thailand in the near
future once more clinical information on use of
tigecycline in treating of MRSA infections becomes

available.
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INTRODUCTION antimicrobial resistance patterns may vary between
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especially hospital-acquired infections, in Thailand has
been increasing. The prevalence of ESBL-producing
Escherichia coli and Klebsiella pneumoniae isolated
from the patients of Siriraj Hospital in 2003 was 56.9
percent and 33.3 percent, respectively.! ESBL-
producing E. coli and K. pneumoniae are usually more
resistant to antibiotics than ESB1.-non-producing strains.
They are usually resistant to most beta-lactams including
penicillins and cephalosporins. The choice of antibiotic
therapy for ESBL-producing E. coli and K. pneumoniae
is, therefore, limited. The most effective antibiotic for
severe infections caused by such organisms is a
carbapenem, and as a result, any new agents effective
against ESBL-producing E. coli and K. pneumoniae
are sought after.

Colistin has been shown to be active and effective
against multidrug-resistant Pseudomonas aeruginosa
and Acinetobacter baumannii including those isolated
from Thai patients.>* Tigecycline is a glycyleycline
antibiotic that shows promising activity against a wide
range of organisms.* Tigecycline is active against many
Gram-negative bacilli including those resistant to multiple
classes of antibiotics.

The objective of the study was to determine an in
vitro activity of colistin and tigecycline against ESBL-
producing E. coli and K. pneumoniae isolated from
the patients hospitalized at Siriraj Hospital from 2004 to
2005.

MATERIALS AND METHODS

The studied organisms were 113 and 92 strains
of ESBL-producing E. coli and K. pneumoniae
isolated from different patients hospitalized at Siriraj
Hospital from 2004 to 2005. The method for detection
of ESBL-producers was the double-disk diffusion as
recommended by the Clinical and Laboratory
Standards Institute (CLSI).> The susceptibility of

colistin was determined by the disk diffusion test,

Jan.-Apr. 2006

using a 10-pg colistin sulfate disk, and the minimal
inhibitory concentration (MIC) was determined by
the E-test method for 50 isolates of ESBL-producing
E. coli and 50 isolates of ESBL-producing K.
pneumoniae. A quality control was performed by
testing the susceptibility of E. coli ATCC 25922 and
P. aeruginosa ATCC 27853, The MIC of tigecycline
was determined by the E-test method for 62 and
42 isolates of ESBL-producing E. coli and K.
pneumoniae, respectively. Quality control was
performed by testing the susceptibility of E. coli
ATCC 25922, The methodology for susceptibility
testing was done by direct colony suspension as
recommended by the CLSIL.? The test isolate was
grown overnight on blood agar at 35°C, and colonies
were picked to suspend in sterile normal saline
equivalent to a 0.5 McFarland standard. The
suspension was used to inoculate on Mueller-Hinton
agar, and the E-test strip was placed according to the
manufacturer’s recommendation. The agar plates
were incubated at 35°C for 18 hours before the

inhibition zone and the MIC results were read.

RESULTS

The inhibition zones of colistin against E. coli
ATCC 25922 and P. aeruginosa ATCC 27853 were
both 12 mm, and their MICs were both 0.25 mg/L.. The
MIC of tigecycline against E. coli ATCC 25922 was
0.12 mg/L.. All aforementioned values were within
reference limits. Anin vitro activity of colistin revealed
that 1) all isolates had an inhibition zone of = 11 mm, 2)
the MIC,, and MIC,, of colistin against ESBL-producing
E. coli were 0.5 mg/L. and 1 mg/L, respectively, and 3)
the MIC,; and MIC,, of colistin against ESBL-producing
K. pneumoniae were 0.5 mg/L and 0.5 mg/L,
respectively. An in vitro activity of tigecycline revealed
that 1) the MICy, and MIC,, of tigecycline against
ESBL-producing E.coli were 0.5 mg/LL and 1 mg/L,
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respectively and 2) the MIC,, and MIC,, of tigecycline
against ESBL-producing K. pneumoniae were 1.5

mg/L and 2 mg/L, respectively.

DISCUSSION

The susceptibility breakpoints of colistin against
Gram-negative bacilli are the inhibition zone of > 11 mm,
and the MIC of <2 mg/L, whereas the susceptibility
breakpoint of tigecycline against Enterobacteriaceae is
the MIC of <2 mg/L. Therefore, nearly all strains of
ESBL-producing E. coli and K. pneumoniae isolated
from the patients hospitalized at Siriraj Hospital from
2004 to 2005 were susceptible to colistin and tigecycline,
Our observations on susceptibility of ESBL-producing
E. coli and K. pneumoniae to colistin and tigecycline
were similar to several reports from other countries.’-*
However, clinical studies on efficacy of colistin and
tigecycline for infections caused by ESBL-producing £.
coli or K. pneumoniae are needed before they can be
recommended in clinical practice. In addition, there
are two different bases between colistin used in an in
vitro susceptibility (colistin sulfate) and in clinical
indications (sodium colistimethate). Even though sodium
colistimethate, after intravenous administration, will
dissociate into colistin sulfate, conclusion from most
studies between correlation of in vitro susceptibility
and clinical outcome cannot be drawn. Colistin
and tigecycline may prove to be important antibiotics
for treatment of ESBL-producing E. coli and K.
pneumoniae infections in Thailand in the near future
once more clinical information on colistin and tigecycline

therapy of such infections becomes available.

CONCLUSION
Colistin and tigecycline are found to be active
against ESBL-producing E. coli and K. pneumoniae
isolated from Thai patients. Both antibiotics have a

potential for being alternative therapy for infections
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caused by ESBL-producing K. preumoniae and E. coli

in the near future.
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Effectiveness of the Royal Thai Traditional
Massage for Relief of Muscle Pain
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ABSTRACT

Objective: To determine the effectiveness of Thai traditional massage for muscle pain relief,

Methods: Adults with muscle pain in the neck and/or shoulder and/or back without organic causes that needed specific treatment
who attended the Ayuraved Clinic during April to May 2004 received royal Thai traditional massage performed by experienced
personnel. An effectiveness of royal Thai traditional massage was determined by pain reliel assessed by visual analog scale
Results: There were 115 participants; 88 (76.5%) were females. The mean age of the participants was 47.9 vears: 45.2% of
them had shoulder pain, 40.9% back pain and 26.1% neck pain. The median duration of the symptom was 4 months, The mean
pain scores of the participants before and after the royal Thai wraditional massage were 7.0 and 3.2, respectively (p<0.001). The
participants who had a pain score < 3 before and after the royal Thai traditional massage were 3.5% and 79.1%, respectively
(p<0.001). Adverse effects of the massage were nol observed.

Conclusion; Royal Thai traditional massage is probably effective in relicving muscle pain of the neck, shoulder and back.

Keywords: Royal Thai traditional massage; Muscle pain; Myalgia

Siriraj Med J 2006.58. 702-704
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uscle pain is a common complaint of individu-

als presented to general medical practitioners.

The causes of muscle pain are usuvally related
Lo occupation or bad posture, without any specific organic
diseases. These patients usually receive non-steroidal
anti-inflammatory agents (NSAIDs) for symptomatic
relief. This mode of therapy may lead to side effects
such as gastritis, peptic ulcer and upper gastro-intestinal
bleeding. In addition, a long-term use of NSAIDs,
especially COX-2 inhibitors, is costly. Thai traditional
massage has been used to relieve muscle pain in Thai
people for centuries. The maneuver may be an appropriate
alternative therapy in modern medicine for relieving muscle
pain. A meta-analysis of randomized controlled trials of
massage therapy in various conditions revealed that its
single dose had insignificant effect on immediate
pain whereas multiple-doses were found effective'. The
aforementioned meta-analysis was not applicable to our
setting in Thailand for two reasons. First, the massage
used in the included studies was not Thai traditional
massage. Second, the study patients had a wide variety of
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pain, including labor, post-operative and cancer pain,
Therefore, the present study was carried oul o determine
whether a single session of the royal Thai traditional
massage (RTTM) was effective in reliving muscle pain.

MATERIALS AND METHODS

This was an experimental self-controlled study at the
Ayurved Clinic, Siriraj Hospital and Ayurved School,
Phaholyotin Campus, Bangkok, from April to May, 2004.
The study was approved by the Ethics Committee on
Human Research, Faculty of Medicine Siriraj Hospital,
Mahidol University,

Participants

The participants were adults, older than 18 years,
who had muscle pain either in the neck, shoulder or back
and agreed to participate in the study. A participant would
be excluded if s/he had an organic cause of muscle pain
that needed specific treatment, skin lesion at the mas-
sagesite or had been receiving massage. Sample size
estimation was based on a pilot study of 14 subjects
with muscle pain. The mean pain score before RTTM
was 7 and the mean pain score after RTTM was <3,



TABLE 1. Study panicipums‘ characteristics

Total 115
Males 27 (23.5%)
Females 88 (76.5%)
Age (Years)
Mean * SD 479 £ 13.8
Body weight (Kg.)
' Mean + SD 612 + 109
Site of pain
Shoulder 52 (45.2%)
Back 47 (40.9%)
Neck 30 (26.1%)
Others 9 (7.8%)
| Duration of pain
| Mean 1.8 years
| Median 4 months |
Runge Iday e 20 years

| Dliration of pain

Acute pain { =6 months) 66 (57.4%)
| Mean 1 month
| Median 14 days
Range | day to 6 months
Chronic pain (> 6 months) 49 (42.6%)
Median 12 months
Range 8 months to 20 years
| History of prior treatment i
Yes 93 (80.9%) |
[ Modern medicine 56 (60.2%) |
| Current treatment ]
Yes 45 (39.1%)
Modern medicine 26 (57.8%) I

Approximately, 80% of the subjects had a mean pain
score after RTTM =3. The aim of the study was to detect
any response (mean pain score after massage =3) of
80% % 10% with 5% type 1 error (2-sided). Therefore, the
appropriate sample size was 108,

Inrervention

The massage maneuver used in this study was the
Royal Thai Traditional Massage. The practitioners were
experienced personnel at the Ayurved Clinic, Siriraj
Hospital, and the Ayurved School, Phaholyotin Campus,
Bangkok. They used only palms and fingers to compress
the area where the clients complained of having pain for
40 to 45 minutes. There was no bone and joint manipu-
lation during the massage procedures.

Main Outeome Measurement

Each participant was asked to provide demographic
and relevant clinical data to the study team before
receiving the massage. The severity of pain was also
assessed by each participant l;l‘sil'lg il ?yisual analog
scale of 0 to 10 where 0 was no pain and 10 was
unbearable pain . The pain severity was reassessed by

TABLIC 2. Effectiveness of the royal Thai traditional massage

Mean * SD (Range)
TO+19 3 -1
g2 1.240-"T)
Participants with pain score =3
41/ 115 (3.5%)
91 / 115 (79.1%)

Before massage
After massage

Before massage
After massage

Sirviraj Med J, Volume 38, Number 3, March 2006

each participant immediately after finishing the massage,
using the identical scale.

Data Analvsis
Pralid Ay

The data were entered into SPSS for Windows. The
data were analyzed by descriptive statistics, paired student
t-test and chi-square statistics where appropriate.

RESULTS

[n total, there were 115 participants. The character-
istics of the studied participants are shown in Table I.
Most participants were middle-aged females. The
common sites of pain were shoulder(s), back and neck.
The median duration of the symptom was 4 months.
Fifty-seven percent of the subjects had muscle pain for
less than 6 months. Most subjects had used modern
medicine for the treatment of their muscle pain. The
elfectiveness of RTTM is shown in Table 2. The mean
pain scores of the participants before and after RTTM
were 7.0 and 3.2, respectively (p<0.001). Subjects who
had a pain score of =<3 before and after RTTM were
3.5% and 79.1%, respectively (p<0.001). The response
rates in parlicipants with shoulder, back and neck
pain were 82.7%, 74.5% and 76.7%, respectively (p=0.6).
The response rates in participants with acute pamn and
chronic pain were 83.3% and 73.5%;, respectively (p=0.3).
Adverse effects of the massage were not observed.

DISCUSSION

We found that RTTM was safe and effective in
relieving muscle pain ol the shoulder(s), back and neck.
The dilTerences in the effectiveness of RTTM among
various sites of pain or between acute and chronic pain
were not observed. The explanations for pain relief achieved
by the massage included the gate control theory of
pain reduction,” promotion of parasympathetic activity,”
influence on body chemistry, e.g., an increase in serotonin
levels," a release of endorphins mechanical effects
to promote circulation of blood and the lymph’. The
magnitude of the effects ol treatment in our study was
quite obvious. A mean decrease in the pain score was 4
and the response rate (pain score of <= 3) after the
massage (79.1%) was much higher than that before the
massage (3.5%). Since our study is a self-controlled study
and there was no concurrent control group, a portion of
the responses observed after massage could be due to
placebo effect or Hawthorne effect.” The Hawthorne
effect is often mentioned as a possible explanation for
positive results in intervention studies. It is used to cover
many phenomena, not only unwittingly confounding
variables under study by the study itself, but also
behavioral change due to an awareness of being obser-
ved, active compliance with the supposed wishes of
researchers because of special attention received, or
positive response to the stimulus being introduced.
Therefore, the effectiveness and efficiency of RTTM should
be confirmed in a randomized controlled study.
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Cost-Effectiveness Analysis of Chlorhexidine Gluconate
Compared with Povidone-Iodine Solution for
Catheter-Site Care in Siriraj Hospital, Thailand
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*Department of Pharmacy Practice, Naresuan University, Pitsanuloak, Thailand,
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Background: Catheter-related bloodstream infections (CRBSI) are an important cause of patient morbidity,
mortality, and increased health care cosis. Use of an antiseptic solution for skin disinfection at the catheter
insertion site helps prevent catheter-related infections. In Thailand, povidone-iodine solution is the most
commonly used agent for this purpose. However, the resulls of several studies including a meta-analysis
indicated that the use of chlorhexidine gluconate is more effective than the use of povidone-iodine as an
antiseptic for preventing CRBSI. This study evaluated the cost-effectiveness of chlorhexidine gluconate versus
povidone-iodine for catheter-site care using the Siriraj Hospital perspective.

Material and Method: We used a decision analytic modeling for estimating the cost-effectiveness of antiseptic
solutions. The CRBSI rate was obtained from the Center for Nosocomial Infection Control at Siriraj Hospital,
while the efficacy of cholorhexidine compared to povidone-idone was based on a meta-analysis. The cost of
managing infections was derived from the Thai Drug Related Group (DRG). A series of sensitivity analyses
were performed. Since the time horizon of the analysis was less than 1 year, there was no need for discounting.
Results: We found that the use of chlorhexidine, rather than povidone iodine, for central catheter site care
resulted in a 1.61 % decrease in the incidence of CRBSI, a .32 % decrease in the incidence of death, and
savings of 304 baht per catheter used. For peripheral catheter site care, the results were similar, although the
differences were smaller. :

Conclusion: Use of chlorhexidine gluconate in place of the current standard solution for vascular catheter
site care is a cost-effective method of improving patient safety in Siriraj Hospital,

Keywords: Cost effectiveness, Chlorhexidine gluconate, Povidone-iodine, Catheter-related bloodstream in-
Jections

J Med Assoc Thai 2006; 89 (Suppl 5) : §94-101
Full text. e-Journal: http://'www.medassocthai.org/journal

Intravascular catheters are commonly used in
caring for hospitalized patients but can lead to cath-
eter-related bloodstream infection CRBSI!Y, particularly
the central-line catheter’”, Bloodstream infections re-
lated to the use of catheters are an important cause of
morbidity, mortality, and increased duration of hospi-
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Research Unit, Department of Pharmacy Practice, Naresuan
University, Phitsanulok 63000, Thailand. Phone: (55-261-
000 ext 3621 #130, Fax: 053-261-057, E-mail: nui@u,
washington.edu
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talization and health care cost®®. In Thailand, these
infections result in an increased duration of hospital-
ization of 15 days and the additional cost of antibiotics
for one episode of CRBSI was approximately 10,753
baht™. In addition, CRBSI has been associated with
mortality of 12% - 25%!%13, Nowadays, there are sev-
eral procedures, which help to prevent these infections,
such as performing catheter insertion at the subcla-
vian site, maximizing sterile barriers and avoiding the
use of antibiotic ointment*'¥, Moreover, disinfecting
the skin at the catheter insertion site with antiseptic

J Med Assoc Thai Vol. 89 Suppl. 5 2006



solution helps to prevent these infections as well, and
povidone iodine is the agent most commonly used
in several countries including Thailand for this pur-
pose!'e-18),

A recent meta-analysis and cost-effectiveness
study!"* found that the use of chlorhexidine glucon-
ate in place of the current standard solution for vascu-
lar catheter site care is a simple and cost-effective
method of improving patient safety in the hospital set-
ting. In addition, guidelines of the Infectious Diseases
Society of America, and the Centers for Disease Con-
trol and Prevention (CDC) recommend the use 2% of
chlorhexidine gluconate as an antiseptic for the pre-
vention of catheter-related infections'*», Because of
these recommendations, Siriraj Hospital intends to
switch from povidone iodine to chlorhexidine glucon-
ate for skin disinfection at the catheter insertion site.
However, the cost of chlorhexidine is more than povi-
done iodine and information on the cost-effectiveness
of this switch is needed prior to implementing this in-
tervention. Therefore, we evaluated the cost-effective-
ness of the use of both antiseptics for vascular cath-
cter site care for endorsing the policy on using chlor-
hexidine instead of povidone iodine for skin disinfec-

tion at the catheter insertion site of the patients in Siriraj
Hospital.

Material and Method
Decision analysis model

A decision analytic model was developed to
evaluate the outcomes associated with the use of
chlorhexidine gluconate versus povidone iodine solu-
tions for catheter site care as shown in Fig. 1¢%, Either
solution could be used at the time that an intravascular
catheter was inserted and then every 48-72 hrto clean
the insertion site. Patients with a catheter could have
one of the following outcomes: 1) CRBSI, defined as
isolation of the identical pathogen from a peripherally
obtained blood culture and from a colonized catheter;
2) local catheter-related infection, defined as the pres-
ence of purulence or signs of inflammation (e.g.,
erythema, tenderness, and induration) within two cm
ofthe catheter exit site”; 3) catheter colonization with-
out bloodstream infection or local catheter-related in-
fection; and 4) no colonization or infectious complica-
tions. Colonization of the catheter was defined as
growth of microorganisms from a catheter segment
using quantitative (>1000 cfu/mL)?¥ or semiquanti-
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Decision tree comparing the use of chlorhexidine gluconate with the use of povidone iodine for vascular catheter
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tative (>15 ctu)”*® culture techniques. CRBSI was as-
sociated with a risk of dying. We assumed that local or
systemic catheter-related infections did not occur with-
out preceding catheter colonization. We performed the
analysis using the hospital perspective; the time hori-
zon was the period of hospitalization.

The hypothetical cohort in the decision analy-
sis model included hospitalized patients requiring ei-
ther a peripheral or central vascular catheter for short-
term use (average duration, <10 days). Because the
risk of CRBSI differs for central and peripheral venous
catheters®, we analyzed these cohorts separately. We
considered “central vascular catheters” to include cen-
tral venous, peripherally inserted central venous, pul-
monary arterial, and hemodialysis catheters and intro-
ducer sheaths, whereas “peripheral vascular catheters”
included peripheral venous and peripheral arterial
catheters,

Likelihood of events

The probabilities of clinical events used in
the decision analysis model are shown in Table 1. The
probabilities of CRBSI with povidone iodine (the
baseline risk) for central line were derived from Siriraj
Hospital™ and the study of Thongpiyapoom and col-
leagues®”. The probabilities of catheter colonization
were obtained from the literature™. The probability of
CRBSI with chlorhexidine gluconate was determined
by multiplying the probability of CRBSI when povidone
iodine was used by the summary risk ratio of CRBSI
when chlorhexidine gluconate was used, based on the
results of the recently published meta-analysis™®.

The probability of catheter colonization when
chlorhexidine gluconate was used was similarly derived
(Table 1). All probabilities of clinical events for periph-
eral line were based on the study of Chaiyakunapruk
and colleague!®, These probabilities were similarly

Table 1. Probabilities of clinical events and comparison of the costs associated with chlorhexidine gluconate and povidone

1odine solutions for vascular catheter site care

Base-case value (range)

Probability of clinical event or cost Central line Peripheral line Reference(s)
Catheter-related bloodstream infection

Probability when povidone iodine solution 3.16 (0.9-3.5) 0,92 (0.00-2.32) [7,27]

is used, %

Risk ratio for chlorhexidine gluconate solution® 0.49 (0.28-0.88) 0.49 (0.28-0.88) [19]
Catheter colonization

Probability when povidone iodine solution 18.09 (10.10-26.08) 7.91(5.53-10.28) [19]

1s used, %
Risk ratio for chlorhexidine gluconate solution*
Probability of death attributable to CRBSI, %

0.49 (0.31-0.77)
20.0 (4.40-25.0)

0.49 (0.31-0.77)
1.12 (0.47-2.11)

[19]
[8-13,27,29-33]

Probability of local infection if 20.0 (0.00-40.0) 20.0 (0.00-40.0) [28]

colonization occurs, %o

Cost in Thailand in 2005, Baht

Cost of 10% povidone iodine 22.39 (11.86-27.99) 3.73 (1.87-4.66) [7]

Cost of 1% chlorhexidine gluconate 25.80 (13.67-30.96) 4.3 (2.15-5.16) [7]

Cost associated with CRBSI per case 27,341.09 27,341.09 [34-35]
(18,907.60-53,127.34) (18,907.60-53,127.34)

Cost of managing local infection per case 10,756.66 10,756.66 [34-35]

(8,770.56-18,694.45)

(8,770.56-18,694.45)

* To introduce a correlation beiween the probabilities of events in each treatment arm, the probability associated with the
use of a chlorhexidine gluconate solution was calculated by multiplying the risk ratio by the probability associated with the
use of povidone iodine solution. In the base case for the chlorhexidine arm, the probabilities that a catheter-related
bloodstream infection would occur were 1.55% and 0.45% for central and peripheral lines, respectively, and the probabili-

ties of catheter colonization were 8.86% and 3.88%
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derived as central line (Table 1). We estimated that 20%
of the colonized catheters were associated with local
signs of infection®. All probabilities were calculated
separately for central and peripheral catheter models.
The probability of death attributable to CRBSI for a
central venous catheter was calculated based on data
from studies published elsewhere, which report excess
mortality of 4%—25%. We used a 20 % attributable
mortality for the base-case scenario and explored a
range from 4% to 25% in sensitivity analyses because
several studies in 2003-2004 found that the range of
mortality rate was 22% to 25%**"2%33) and a study in
Thailand®” reported a mortality rate of 20%. For pa-
tients with peripheral vascular catheters, we estimated
an attributable mortality due to CRBSI of 1.12% (range,
0.47%-2.11%0)%.

Costs

We estimated the cost of antiseptic solution
based on the total amount of solution used multiplied
by the cost of the solution per ml. The total amount of
solution used for the central line was estimated as 10
ml for clean skin at insertion on the first day, and 20 ml
per day for 7.9 days while the amount of solution for
the peripheral line was estimated as 5 ml per day for 5.6
day for clean skin at insertion (Tablel).

Direct medical costs for patients with CRBSI
were estimated based on data of the Thai Diagnosis
Related Group (DRG) in year 2002-2003"*%, These medi-
cal costs were determined by multiplying the relative
weight (RW) by cost per relative weight of these dis-

eases. We used 16,000 Baht as cost per relative weight
foruniversity hospital in the year 2003 for calculation™.
We estimated the relative weight for treatment of CRBSI
as a septicemia adult, with moderate complication while
the relative weight for treatment of a local infection
was estimated as a minor skin disorder, with mild to
moderate complication of Thai DRG™, These relative
weights were 1.6547 and 0.6510, respectively™®. For
sensitivity analysis, we varied the cost of managing
septicemia ranging from the treatment cost for septice-
mia without complication to those for patients with
catastrophic complications. Likewise, we ranged the
cost of managing local infection using the cost for mi-
nor skin disorder without complication and with cata-
strophic complication. All costs were adjusted to Thai
baht in the year 2005.

Outcome assessment and sensitivity analyses

Outcomes calculated were the incidence of
CRBSI, the incidence of death attributable to CRBSI,
and the direct medical costs. The mean expected value
for the differences in the incidence of death, the inci-
dence of CRBSI, and the direct medical costs were de-
termined. To assess uncertainty associated with the
results, we conducted a series of one-way sensitivity
analyses to evaluate the effect of varying individual
parameters on the outcomes. To further test the ro-
bustness of the results, we set all parameters in the
model to favor chlorhexidine gluconate in a best-case
scenario and to favor povidone iodine in a worst-case
scenario (Table 2).

Table 2. Results of decision analysis comparing chlorhexidine gluconate and povidone iodine solutions for vascular catheter

site care in Thailand in 2005

Cathether type

Direct medical cost, Baht

Incidence of CRBSI, % Incidence of death

due to CRBSI. %
Central line
Chlorhexidine gluconate solution 251.07 1.55 031
Povidone iodine solution 555.57 ile 0.63
Difference -304.49 -1.61 -0.32
Best-case scenario -1740.48 -2.52 -0.63
Worst-case scenario 13.56 -0.11 -0.005
Peripheral line
Chlorhexidine gluconate solution 92.09 0.45 0.005
Povidone iodine solution 192.23 0.92 0.01
Difference -100.15 -0.47 -0.005
Best-case scenario -632.35 -1.67 -0.47
Worst-case scenario 3.29 0.00 0.00
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Main assumptions in the analysis

There were several main assumptions in our
analysis: 1) the relative risk of death due to CRBSI was
the same for central and peripheral vascular catheters;
2) the relative risks for CRBSI and catheter coloniza-
tion for chlorhexidine gluconate, compared with povi-
done iodine, were the same in central and peripheral
vascular catheters; 3) the cost of CRBSI was indepen-
dent of survival outcome; 4) catheter colonization with-
out local infection had no costs or adverse outcomes;
5) catheter-site erythrema without evidence of local
infection did not affect survival outcome or cost; 6) the
costs of medical care per case for all complications
were the same in central and peripheral vascular cath-
eters.

Results
Costs and outcomes

In the base-case analysis, use of chlorhexidine
gluconate rather than povidone iodine for central line
catheter site care led to an absolute decrease in the
incidence of CRBSI of 16 cases/1000 catheters, and a
decrease in the incidence of death attributable to CRBSI
of 3 cases/ 1000 catheters (Table 2). In addition to these
clinical benefits, use of chlorhexidine gluconate resulted
in expected cost savings of 304.49 Baht for each cath-
eter used, compared with the use of povidone iodine.
Use of chlorhexidine gluconate rather than povidone
iodine for peripheral line catheter site care led to an
absolute decrease in the incidence of CRBSI of 5 cases/
1000 catheters, and a decrease in the incidence of death
attributable to CRBSI of 0.05 cases/1000 catheters. In
addition to these clinical benefits, use of chlorhexidine
gluconate resulted in expected cost savings of 13.56
Baht per catheter used, compared with the use of povi-
done iodine.

Sensitivity analyses

The use of chlorhexidine gluconate for cen-
tral catheter site care resulted in cost-savings in most
of the one-way sensitivity analyses as shown in Table
2. The cost of CRBSI was the most influential param-
eter in the model. Other influential parameters included
the reduction in risk of CRBSI for chlorhexidine glu-
conate, the probability of death due to CRBSI, and the
baseline risk of CRBSI. The use of chlorhexidine glu-
conate resulted in a dominant strategy in best-case but
not in the worst-case scenario. In the worst case sce-
nario, using chlorhexidine gluconate resulted in an in-
crease of total medical costs of 18 Baht, while the inci-
dence of CRBSI (decrease 0.11%) and death (decrease
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0.005%) remained diminished. The threshold analysis
indicated that the use of chlorhexidine gluconate would
still provide cost-savings unless the cost of
chlorhexidine gluconate exceeded 196.6 baht per 100
ml.

For peripheral vascular catheters, use of
chlorhexidine gluconate for insertion site care was again
found to be the best strategy in all one-way sensitivity
analyses. The baseline risk of catheter-related blood-
stream infection was the most influential parameter in
the model. When the base-case scenario parameters
were used in calculations, the use of chlorhexidine glu-
conate would save 100.15 Baht, and it still save cost as
long as the cost of chlorhexidine gluconate was less
than 373 Bath per 100 ml. In the worst-case scenario,
use of chlor-hexidine gluconate resulted in an increase
in direct medical costs of 3.29 Baht. However, it did not
result in increases of the incidence of CRBSI and death
due to CRBSI.

Discussion

To the best of our knowledge, this is the first
study that has been performed lo evaluate the cost-
eftectiveness of chorhexidine gluconate compared with
povidone-iodine solution for catheter-site care in Thai-
land. Qur analysis found that using of chlorhexidine
gluconate for catheter site care reduces the incidence
of CRBSI and decreases health care costs as shown by
a prior study®". Our analysis was conducted from the
perspective of the health care provider, rather than from
that of society as a whole, as recommended by previ-
ous guidelines®®. However, from a societal perspec-
tive, including indirect costs, such as time lost from
work, the analysis would result in even greater cost
savings for the chlorhexidine gluconate strategy.

Our analysis suggests that use of chlorhexi-
dine gluconate for patients requiring short-term vas-
cular catheterization, either with central or peripheral
catheters, likely results in reductions of the incidence
of CRBSI and health care costs. These results held true
over a wide range of clinical and economic assump-
tions. This unusual combination of clinical benefits
and decreased costs makes chlorhexidine gluconate
attractive for routine use for both central and periph-
eral vascular catheter site skin care. Although, this
study was conducted from the perspective of a univer-
sity hospital, we believe that the use of chlorhexidine
gluconate instead of povidone iodine could be gener-
alized to general and other hospitals in Thailand, espe-
cially in university hospital where it may save more
than our results because the actual cost of managing
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septicemia and local infection might be higher than in
other hospitals

The results from this study led to the produc-
tion of 2% chlorhexidine gluconate in 70% alcohol by
Siriraj Hospital Pharmacy Department and the imple-
mentation of using 2% chlorhexidine gluconate in 70%
alcohol instead of 10% povidone iodine for catheter-
site care of the patients hospitalized in three intensive
care units (ICU) in Siriraj Iospital since January 2006.
The preliminary results of this implementation from
January to March in 70 patients revealed that the inci-
dence of CRBSI was 3 per 1000 catheter days, which
is less than the incidence of CRBSI observed in the
same ICUs, 5 per 1000 catheter days, in the year 2005.

Conclusions

Our cost-effectiveness analysis shows that
using chlorhexidine gluconate rather than povidone
iodine for vascular catheter site disinfection in hospi-
talized patients requiring short-term vascular access is
likely to result in decreased morbidity, mortality, and
health care costs in the Thailand hospital sctting, In
addition, this simple method can be relatively easily
implemented to improve patient safety, and, thus,
should perhaps take priority in efforts to prevent vas-
cular catheter—related infection.
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In Vitro Activity of Tigecycline against Clinical Isolates

of Multidrug-Resistant Acinetobacter baumannii in
Siriraj Hospital, Thailand
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In vitro activity of tigecycline against 148 strains of Acinetobacter baumannii isolated from different
patients hospitalized at Siriraj Hospital, Bangkok, Thailand during 2002 to 2005 was conducted. These
isolates were resistant to beta-lactams, aminoglycosides and fluoroguinolones. In vitro susceptibilities were
determined by Kirby-Bauer disk diffusion, E-test and broth microdilution methods. The MIC,, and MIC,,
values of tigecycline against A. baumannii determined by the broth microdilution method were 0.5 and [ mg/
L respectively. The MICs of tigecycline determined by E-test were 4-fold higher than those from the broth
microdilution method. An inhibition zone of > 13 mm was well correlated with a tigecycline MIC of < 2 mg/L
and had a sensitivity of 99% and a specificity of 100%. The study results indicated that 97.3% of MDR A.
baumannii strains isolated from the patients hospitalized at Siriraj Hospital were susceptible to tigecycline.
Tigecycline may prove to be an important antibiotic for treatment of multidrug-resistant A. baumannii infec-

tions in Thailand in the near fiture.
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Acinetobacter baumannii has emerged as a
worldwide problem in causing infections in
hospitalized patients'?. 4. bawmannii is one of the
most common causative pathogens in nosocomial
pneumonia, bacteraemia, urinary tract infections, and
skin and soft tissue infections, and the mortality asso-
ciated with these infections is high. The incidence of
infections caused by multidrug-resistant (MDR)
pathogens, particularly Acinetobacter baumannii and
Pseudomonas aeruginosa, in Thailand has dramati-
cally increased™. A prospective study of 208 clinical
isolates of 4. baumannii recovered from patients in
Siriraj Hospital from January to December 2002 revealed
that 86 strains (41.3%) were isolated from infected
patients and the remaining 58.7% were colonizers®, In
this study, 57% of A. baumannii isolates were resis-
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tant to all antimicrobial agents available in Thailand
including beta-lactams, aminoglycosides and fluoro-
quinolones, and the overall mortality rate of the
patients infected with pandrug-resistant 4. baumannii
was 79%. The study of 104 clinical isolates of A.
baumannii from 100 hospitalized patients at Maharaj
Nakomn Chiang Mai Hospital, Thailand also observed
that 46% of the isolates were pandrug-resistant and
the overall mortality was 52%'®. The only available
antibiotic effective for treating infections caused by
A. baumannii resistant to all beta-lactams,aminoglyco-
sides and fluoroquinolones is colistin™, hence a search
for new agents effective against MDR A. baumannii is
needed.

Tigecycline is a glycyleycline antibiotic that
shows promising activity against a wide range of
organisms including multi-drug resistant gram posi-
tive cocci and gram negative bacilli®. The objective of
the study was to determine in vitro activity of tigecyc-
line against clinical isolates of MDR A4. baumannii in
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Siriraj Hospital, Thailand.

Material and Method

One hundred and forty-eight strains of A.
baumannii isolated from different infected patients
hospitalized at Siriraj Hospital, Bangkok, Thailand
during 2002 to 2005 were included. These isolates were
resistant to all beta-lactams, aminoglycosides, and
fluoroquinolones. In vitro susceptibilities of MDR 4.
baumannii to tigecycline were determined by Kirby-
Bauer disk diffusion, E-test, and broth microdilution
methods. Paper disc containing tigecycline 15 pg per
disk (Becton Dickinson, USA), E-test strips (AB
BIODISK, Sweden) and gram negative MicroScan MIC
panels (Dade Behring Inc., USA) were provided by
Wyeth Research. The methodology for susceptibility
testing was done by direct colony suspension accord-
ing to guidelines suggested by CLSI ). Quality con-
trol was performed by testing the susceptibility of E.
coli ATCC 25922 as recommended by Wyeth Research.

Results

A distribution of inhibition zone diameters of
tigecycline against 4. haumannii is shown in Table I.
The MIC_; and MIC, values of tigecycline against 4.
bawumannii determined by E-test were 2 and 4 mg/L
respectively. The MIC_ and MIC, values of tigecycline
against A. baumannii determined by the broth
microdilution method were 0.5 and 1 mg/L respectively.
There was a significant correlation between inhibition
zone diameters and MICs determined by the broth
microdilution method (p<0.001, r=-0.8), and between
MICs of tigecycline determined by E-test and MICs
determined by the broth microdilution method (p<0.001,
r=0.9). The accuracy of the inhibition zone diameter of
=13 mm in predicting susceptibility of 4. baumannii to
tigecycline is shown in Table 2. If the MIC of tigecycline
at <2 mg/L. was considered as a breakpoint for
tigecycline susceptibility, the inhibition zone diameter
of =13 mm had a sensitivity 0f 99% and a specificity of
100% in predicting the susceptibility of 4.baumannii
to tigecycline and 97.3% of MDR A.baumannii were
susceptible to tigecycline.

Discussion

The previous studies on the in vitro activity
of tigecycline against A.baumannii by the broth
microdilution method revealed that the MIC, and the
MIC,, for tigecycline were 0.5-1 and 2 mg/L respec-
tively, and more than 90% of these isolates had MICs
<2 mg/L and were considered susceptible to

J Med Assoc Thai Vol. 89 Suppl. 5 2006

tigecycline!'* ', Carbapenem-resistant A. baumannii
isolates were still susceptible to tigecycline with
comparable MICs to the aforementioned values!'* ',
However, in vitro activity of tigecycline against 4.
bawmannii by the agar dilution method observed that
the MIC, and the MIC, for tigecycline against
A.baumannii were 8 and 8 mg/L respectively'”. These
findings implied that the different methods of in vitro
susceptibility testing of tigecycline against A.
baumannii might yield different results. The
breakpoints for the inhibition zone diameter and MIC
of tigecycline against 4.haumannii are not available.
The US FDA-approved breakpoints of tigecycline
against Enterobacteriaceae to be used by the local
laboratory were inhibition zone diameter >19 mmand a
MIC=2 mg/L™. The previous studies on in vitro
activity of tigecycline against A. baumannii used such
a MIC breakpoint!"'¥). It is not known if the testing
methods used in general microbiology laboratories, disk
diffusion and E-tests, are accurate in predicting the
MICs of tigecycline against 4. baumannii.

The MIC, and the MIC,, of tigecycline
against A. baumannii determined by the broth
microdilution method observed in our study were
similar to those reported in the literature"*'?and 97.3%
of MDR 4. baumannii isolated from the hospitalized
patients at Siriraj Hospital were susceptible to
tigecycline. However, our findings indicated that there
was a discrepancy in the susceptibility results of
tigecycline against 4. baumannii for the different

Tehle 1. Distrihution of the irhibition zxe diaveter of
tigecycline against 148 isolates of MR 2.

bhaumanni ¥

Inhibition Zone Diameter Number of Isolates

(mm) (%0)
11 1(0.7)
12 4(2.7)
13 427
15 8 (5.4)
16 11(7.4)
17 20(13.5)
18 34 (23.0)
19 21 (14.2)
20 17(11.5)
21 16 (10.8)
22 8 (5.4)
23 3(2.0)
26 1(0.7)
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Table 2. Accuracy of the inhibition zone diameter of >13 mm in predicting the susceptibility of A.bawmannii lo tigecycline

MIC (MicroScan) < 2 mg/L MIC (MicroScan) > 2 mg/L
[nhibition Zone Diameter >13 mm 143 0
Inhibition Zone Diameter <13 mm 4

methods of testing. The MICs determined by E-test
were usually 4-fold higher than those determined by
the broth microdilution method and E-test might not be
an accurate method for in vitro susceptibility testing of
tigecycline against 4. baumannii. Moreover, our study
also observed that the US FDA-approved breakpoint
of tigecycline against Enterobacteriaceae, to be used
by the local laboratory, of an inhibition zone diameter
>19 mm, was not applicable to tigecycline against 4.
baumannii. The breakpoint for an inhibition zone
diameter =13 mm was more accurate in predicting
susceptibility of A.baumannii to tigecycline with a
sensitivity of 99% and a specificity of 100%. Our
findings of good in vitro activity of tigecycline against
MDR 4. baumannii warrant a clinical study to prove
its efficacy and to determine whether such
proposed breakpoint and testing methods are valid.

Acknowledgements

We wish to thank Wyeth Research for
providing E-test strips and MicroScan gram negative
panels for tigecycline susceptibility test and The
Thailand Research Fund for supporting the study.

References

1. Bergogne-Berezin E, Towner K. Acinetobacter
spp. as nosocomial pathogens: microbiological,
clinical, and epidemiological features. Clin
Microbiol Rev 1996; 9: 148-65.

2. Livermore DM, Multiple mechanisms of antimicro-
bial resistance in Pseudomonas aeruginosa: our
worst nightmare? Clin Infect Dis 2002; 34: 634-40.

3. Hanberger H, Diekema D, Fluit A, Jones R,
Struelens M, Spencer R, et al.Surveillance of anti-
biotic resistance in European ICUs. J Hosp Infect
2001;48: 161-76.

4. Thamlikitkul V, Jintanothaitavorn D, Sathitmethakul
R, Vaithayaphichet S, Trakulsomboon S, Danchai-
vijitr S. Bacterial infections in hospitalized patients
in Thailand in 1997 and 2000. J Med Assoc Thai
2001, 84: 666-73.

5. Keerasuntonpong A, Samakeepanich C, Tri-
buddharat C. Epidemiology of Acinetobacter

S104

baumannii infections in Siriraj Hospital, Siriraj
Medical Journal 2006;58:951-4.

Chaiwarith R, Mahatthanaphak S, Boonchoo M,
Supparatpinyo K, Sirisanthana T. Pandrug-
resistance Acinetobacter baumannii at Maharaj
Nakom Chiang Mai Hospital. J Infect Dis Anti-
microb Agents 2005; 22: 1-8,

Koomanachai P, Tiengrim S, Kiratisin P,
Thamlikitkul V. Efficacy and safety of colistimethate
sodium for therapy of infections caused by multi-
drug-resistant Pseudomonas aeruginosa and
Acinetobacter baumannii in Siriraj Hospital,
Bangkok, Thailand. Abstract presented at the
annual meeting of the Royal College of Physicians
of Thailand, April 2006,

Stein GE, Craig WA, Tigecycline: a critical
analysis. Clin Infect Dis 2006; 43: 518-24.

Clinical and Laboratory Standards Institute (CLSI).
Performance standards for antimicrobial suscepti-
bility testing - 15" Informational Supplement.
Approved Standard, CLSI document M100-S15,
Wayne, Pa: Clinical and Laboratory Standards
Institute; 2005,

Bouchillon SK, Hoban DJ, Johnson BM, Johnson
JL, Hsiung A, Dowzicky MJ. In vitro activity of
tigecycline against 3989 Gram-negative and Gram-
positive clinical isolates from the United States
Tigecycline Evaluation and Surveillance Trial
(TEST Program; 2004). Diagn Microbiol Infect Dis
2005;52: 173-9,

Sader HS, Jones RN, Dowzicky MJ, Fritsche TR.
Antimicrobial activity of tigecycline tested against
nosocomial bacterial pathogens from patients
hospitalized in the intensive care unit. Diagn
Microbiol Infect Dis 2005; 52: 203-8.
Pachon-Ibanez ME, Jimenez-Mejias ME, Pichardo
C, Llanos AC, Pachon J. Activity of tigecycline
(GAR-936) against Acinetobacter baumannii
strains, including those resistant to imipenem.
Antimicrob Agents Chemother 2004; 48: 4479-81.
Henwood CJ, Gatward T, Warner M, James D,
Stockdale MW, Spence RP, et al, Antibiotic resis-
tance among clinical isolates of Acinetobacter in

J Med Assoc Thai Vol. 89 Suppl. 5 2006



the UK, and in vitro evaluation of tigecycline (GAR- WII, et al. In vitro activities of tigecycline against
936). ] Antimicrob Chemother 2002; 49: 479-87. clinical isolates from Shanghai, China, Diagn
14, Zhang YY, Zhou L, Zhu DM, Wu PC, Hu FP, Wu Microbiol Infect Dis 2004; 50: 267-81.

= 4 2, 1 . .. ol 2 =
nsNARAUONEYBN tigecycline A Acinetobacter baumannii wﬂﬂmmu?aa’wumawmuw
uanlaangtlelulsanennadssy |

g5 (Agun3x, Tuying aswnsind, Ty sssnAdena

Il
=

ﬁ@vﬂiﬁnﬂﬂﬂﬂqﬂﬁrﬂﬂq tigecycline A8 Acinetobacter baumannii #ﬁf@ﬂﬁﬁ?u?ﬁ‘fﬁ'ﬁﬁﬂﬂﬁuﬁuﬂ
uen1A g raalsene AT sevd N WA, 2545 f9 WAL 2548 AU 148 AIEMUGAIEAT disk dif-
fusion WAZIA minimum inhibitory concentration (MIC) Aqgl E-test UA¥ broth microdilution Wud7 1) A MIC,_
unz MIC_ 98N tigecycline #ia A, baumannii ﬁ??@mafmﬁﬂ%wumwumﬁ'mmuﬁ'fm?r% broth microdilution
&i«lﬂ”‘iﬂvlj 0.5 ¥n./a. uaz 1 /A, AANAIAY 2) A1 MIC,, uaz MIC, w3 tigecycline A8 A baumannii
ApeAaTnmattauLinAgeAaE Etest TAMNNTGIAY MIC 7IFAINTE broth microdilution szannd
4 17 3) duLAUENAINTRY inhibition zone T84 tigecycline >13 wn A Ansan dviufiansan
A 19989 A, baumannii #18 tigecycline wanlginousl MIC<2 un./a. ?uﬂ’?ﬁ‘i‘:yd’i A. baumannii 1978
tigecycline Tmuimaniafasay 99 uazAauanwIzioeas 100, 4) Acinetobacter baumannii FAnsndu
aafnuargsuiuforas 97.3 lade tgecycline Fariu tigecycline ez fissTamiluntsinwTeadaide

Acinetobacter baumnannii ineendugaTnmaeyuluLlszmealne

J Med Assoc Thai Vol, 89 Suppl. 5 2006 5105



Epidemiology of Staphylococcus aureus Infections and
the prevalence of Infection Caused by Community-
Acquired Methicillin-Resistant Staphylococcus aureus
in Hospitalized Patients at Siriraj Hospital

Sripetcharat Mekviwattanawong MD*,
Somporn Srifuengfung PhD**, Kulkanya Chokepaibulkit MD***,
Darin Lohsiriwat MD**** Visanu Thamlikitkul MD*,

*Division of Infectious Diseases and Tropical Medicine, Department of Medicine,
**Department of Microbiology, ***Division of Infectious Diseases, Department of Pediatrics and
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Background: The CA-MRSA infections have emerged in many parts of the world over the past decade. To our
knowledge, the prevalence of CA-MRSA infections in Thai patients is unknown.

Objective: To determine an epidemiology of Staphylococcus aureus (S. aureus) infections in hospitalized
patients in Siriraj Hospital and the prevalence of infections caused by community-acquired methicillin-resis-
tant . aureus (CA-MRSA).

Material and Method: The study was carried out at Siriraj Hospital from January to May 2003. The eligible
patients were hospitalized patients whom §. aureus were isolated from their clinical specimens submitted to
Department of Microbiology. S. aureus isolate was classified into infection or colonization. S. aureus infec-
tions were further classified into methicillin-resistant S. aureus (MRSA) or methicillin-sensitive S. aureus
(MSSA) infections, and hospital-acquired (HA) or community-acquired (CA) infections. CA-MRSA infection
is defined as infection caused by MRSA isolated from the patient within 72-hour of hospitalization and has no
features of HA MRSA infections.

Results: There were 669 S, aureus isolates from 448 patients. Two hundred and sixty two patients (58.5%)
were MSSA whereas 186 (41.5%) were MRSA infections. CA-MRSA was found in three isolates (0.9% of total
MRSA) from two patients.

Conclusion: The prevalence of CA-MRSA infections in hospitalized patients in Siriraj Hospital was uncom-
mon and these patients could probably be IHA MRSA infections.

Keywords: Prevalence, Staphylococcus aureus, Methicillin-resistant, Community-acquired, Cross sectional
study, Cohort study, Thailand
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The penicillinase-stable beta-lactams such as
cephalosporins, methicillin and nafeillin became avail-
able in the late 1950s™. Ironically, the first methicillin-
resistant Staphylococcus aureus (MRSA) was de-
scribed at about the same time™ *. The prevalence of
MRSA progressively increased thereafter’ . A sur-
vey of the National Nosocomial infections Surveillance

Caorrespondence to : Thamlikitkul ¥, Division of Infectious
Diseases and tropical Medicine, Faculty of Medicine Siriraj
Hospital, 2 Prannok Rd, Bangkoknoi, Bangkok 10700,
Thailand. Phone: 0-2419-7783, Fax: 0-2419-9462, E-mail:
sivth@mahidol.ac.th
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System reported that the hospital prevalence MRSA
increased from 2.1% in 197510 35% in 1991, Itis cur-
rently as high as 70% in certain centers, but great geo-
graphic variations exists. The data from the SENTRY
Antimicrobial Surveillance Program during 1997 and
1999 revealed that the MRS A prevalence varied as fol-
lows: Western Pacific region, 46%; United States,
34.2%; Latin America, 34.9%; Europe, 26.3%; Canada,
5.7%. Moreover, a variation of MRSA varied greatly
among countries within a region. In European centers,
the percentages of MRSA varied from less than 2%
in the Netherlands to 54.4% in Portugal, In Western
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Pacific countries, MRSA ranged from 23.6% (Austra-
lia) to more than 70% in Japan and Hong Kong'”. In
Thailand, from a survey of 32 hospitals (1998-2001),
the MRSA ranged from 24-36%. MRSA has tradition-
ally been considered a healthcare-associated patho-
gen in patients with established risk factors®!”, MRSA
has become a major cause of hospital-acquired (HA)
infections over the past decade.!""

MRSA is an emerging community pathogen.
It was first reported in the early 1990s among closed
communities of Aborigines in Western Australia'®,
Fatal community-acquired MRSA (CA-MRSA) infec-
tions were reported in USA in 19997, Outbreaks of
CA-MRSA infections in healthy children, adolescents,
and adults were described worldwide!!*?%, CA-MRSA
infections tend to occur in younger persons than do
hospital-acquired MRSA (HA-MRSA) infections. They
often cause sporadic cases of skin and soft tissue in-
fections but cases of necrotizing pneumonia were also
reported®”. CA-MRSA was found to be associated
with virulent strains producing Panton-Valentine leu-
cocidin (PVL) and a variety of other exotoxins®”, It
showed resistance to methicillin, which is encoded by
the mecA gene, mostly found on the type IV staphylo-
coccal cassette chromosome (SCC)'®. The spread of
CA-MRSA strains was not limited to the community
and might also be seen in the hospital setting?®. A
recent meta-analysis reported a pooled MRSA coloni-
zation prevalence rate of 1.3% in 10 studies testing a
total of 8,350 persons in the community, whereas the
respective prevalence rate was 0.2% in studies exclud-
ing persons exposed to healthcare services®”. In this
meta-analysis, it was also found that MRS A coloniza-
tion was more frequent among persons in the commu-
nity from whom cultures were obtained in the healthcare
setting compared with those screened outside the
healthcare setting®®. Studies from some states in USA
showed an increase in the number of CA-MRSA clini-
cal isolates during the past decade!® 2" 2", whilst this
number remained stable in other states!'?). Factors that
might facilitate the spread of CA-MRSA within hospi-
tals included admission of unrecognized carriers from
the community, prolonged asymptomatic colonization,
inadequate laboratory identification and report, and
inadequate adherence to hand hygiene and contact
precaution measures.

The CA-MRSA infections have emerged in
several parts of the world over the past decade. An
emergence of CA-MRSA was reported from Taiwan with
relatively high incidence (25-75%)%"*" whereas a true
CA-MRSA infection was very rare in Singapore®®3%,
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To our knowledge, a prevalence of CA-MRSA infec-
tions in Thailand is unknown. This study determines
an epidemiology of S. aureus infections in hospitalized
patients in Siriraj Hospital and the prevalence of infec-
tions caused by CA-MRSA.

Material and Method
Subjects and Study Procedures

The study was approved by the Ethics Com-
mittee on Human Research of Faculty of Medicine Siriraj
Hospital. This cross sectional study was carried out
from January 1 to May 31, 2005 at Siriraj Hospital, a
2,000-bed tertiary care university hospital in Bangkok,
Thailand. The eligible patients were hospitalized pa-
tients whom S. aureus were isolated from their clinical
specimens submitted to Department of Microbiology.
S. aureus isolates were classified into infection or colo-
nization. §. aureus infections were further classified
into MRSA or MSSA; and nosocomial, HA or commu-
nity-acquired (CA) infections. CA is defined as infec-
tion caused by MRSA isolated from the patient within
72-hour of hospitalization and has no features of HA
MRSA infections, history of hospitalization, surgery,
dialysis, or residence in a long-term care facilities within
one year of the MRSA culture date or a permanent
indwelling catheter or percutaneous medical device
(e.g. tracheostomy tube, gastrostomy tube, or urethral
catheter) present at the time of cultures, a known posi-
tive culture for MRSA prior to the study period or who
had been discharged from an acute care hospital within
10 days. Nosocomial infection is the infection occur-

Table 1. Classification of cases with S. aureus isolated
from their clinical specimens

Classification of cases No. of cases
(%)

MSSA* 262 (100)
Community-acquired 68 (26.0}
Nosocomial 117 (44.7)
Healthcare-associated 77 (29.4)

MRSA** 186 (100)
Community-acquired 2(L.1)
Nosocomial 154 (82.8)
Healthcare-associated 30 (16.1)

Total 448 (100)

*  Methicillin-Sensitive Staphylococcus aureus
** Methicillin-Resistant Staphylococeus aureus
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ring in the patient who has been hospitalized for more
than 72-hour or who had been discharged from an acute
care hospital within 10 days. The isolates that are nei-
ther CA nor nosocomial-acquired therefore, belong to

the “healthcare-associated” setting and are classified
as HA infections. The medical records of the eligible
subjects were reviewed. The relevant information re-
garding clinical data and microbiclogical data of each

Table 2. Demographics of 446 cases with §. aureus isolated from their clinical specimens

Demographic data

Type of §. aureus

MSSA (N=262) MRSA (N=184) p
Age Mean (yr.) 449 553 <0.001
Standard Deviation(yr.) 27.3 24.0
Minimum (d.) 1 7
Maximum (yr.) 93.0 95.0

Gender Male 129 (49.2%) 99 (53.8%) 0.39
Nationality Thai 251 (95.8%) 179 (97.3%) 0.57
Others 11 (4.2%) 5(2.7%)
Location of the residence Central 218 (83.2%) 152 (82.6%) 0.72
Northeast 17 (6.5%) 12 (6.5%)
South 11 (4.2%) 8 (4.3%)
North 7 (2.7%) 2(1.1%)
Others 9 (3.5%) 10 (5.5%)
Occupation Nursing home 1 (0.4%) 0 NA*
Government employee 15 (5.7%) 12 (6.5%)
Farmer 7(2.7%) 6(3.3%)
Student 28 (10.7%) 10 (5.4%)
Employee 46 (17.6%) 21 (11.4%)
Free 13 (5.0%) 16 (8.7%)
None 150 (57.2%) 117 (63.5%)
Others 2 (0.8%) 2(1.1%)
Living arrangement Private 257 (98.1%) 181 (98.4%) 1.0
Nursing home 5(1.9%) 3(1.6%)
* Not available
Table 3. Clinical data of 446 patients
Clinical data Type of S. aureus
MSSA (N=262) MRSA (N=184) p
Ward Medicine 105 (40.1%) 118 (64.1%) <0.001
Surgery 87(33.3%) 48 (26.1%)
OB&GYN 7 (2.7%) 1(0.5%)
Pediatrics 38 (14.5%) 10 (5.4%)
EENT 16 (6.1%) 6(3.2%)
Others 9 (3.5%) 1 (0.5%)
History of healthcare-associated conditions 158 (60.3%) 145 (78.8%) <0.001
Catheter or device 42 (16.0%) 40 (21.7%) 0.16
Prior presence of MRSA 2 (0.8%) 14 (7.6%) <0.001
Hospitalization > 72 h* 108 (41.2%) 142 (77.2%) <0.001
Prior hospitalization 150 (57.3%) 145 (79.2%) <0.001

*Hospitalization more than 72 hours or who had been discharged from an acute care hospital within 10 days
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Table4. Underlying medical conditions of 446 patients

Underlying diseases / conditions

Type of S. aureus

MSSA(N=262) MRSA (N=184) p

Pulmonary diseases COPD 4 (1.5%) 14 (7.6%) 0.06

Bronchial asthma 4 (1.5%) 1 (0.5%)

ILD 2 (0.8%) 0

Prior pneumonia 1 (0.4%) 0

Others 14 (5.3%) 16 (8.7%)
Neoplastic diseases 57(21.8%) 45 (24.5%) 0.58
Liver diseases Cirrhosis 11 (4.2%) 17 (9.2%) 0.07

Chronic active hepatitis 1(0.4%) 1(0.5%)

Others 4(1.5%) 3 (1.6%)
Heart discases CHF 5(1.9%) 4 (2.2%) 0.13

CAD 24 (9.2%) 25(13.6%)

Valve replacement 1(0.4%) 2(1.1%)

Congenital heart diseases 7(2.7%) 3(1.6%)

Others 8(3.1%) 9 (4.9%)
Neurologic diseases Stroke 22 (8.4%) 19 (10.3%) 0.01

TIA 1(0.4%) 0

Cerebral palsy 1(0.4%) 0

Bed-ridden status 8(3.1%) 14 (7.6%)

Others 14 (5.3%) 18 (9.8%)
Renal diseases Azotemia 7 (2.7%) 14 (7.6%) 0.13

Chronic kidney disease 15 (5.7%) 10 (5.4%)

HD via catheter 15 (5.7%) 9 (4.9%)

HD via AVF 9(3.4%) 7 (3.8%)

Peritoneal dialysis 2(0.8%) 3 (1.6%)

Others 2 (0.8%) 4 (2.2%)
Diabetes mellitus 55(21.0%) 53 (28.8%) 0.07
High alcohol intake 16 (6.1%) 16 (8.7%) 0.20
Smoking 25(9.5%) 19 (10.3%) 0.60
Neutropenia 5(1.9%) 13 (7.1%) 0.01
Splenectomy 1 (0.4%) 1(0.5%) 1.0
Metabolic disorder 2 (0.8%) 4(2.2%) 0.24
Recent operation 15 (5.7%) 15 (8.2%) 0.52
Implanted devices Pacemaker 0 1 (0.5%) 0.03

Others 13 (5.0%) 19 (10.3%)
Recent corticosteroid 8(3.1%) 17 (9.2%) 0.02
Immuno-suppressives 21 (8.0%) 22 (12.0%) 0.28
Others 111 (42.4%) 83 (45.1%) 0.63

subject were retrieved and entered into the structured
case record forms.

Data Analysis

Data were expressed as percentage and mean
+ SD for nominal and continuous variables, respec-
tively. Analyses were performed using SPSS 13.0 (SPSS
Inc, Chicago, Illinois). Nominal variables were compared
by Chi-square test or Fisher’s Exact test and conti-
nuous variables were compared by two-tailed unpaired
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t-test or Mann-Whitney U test as appropriate. The
statistically significant factors were confirmed by
the multivariate analysis using a forward likelihood
logistic regression model. A p- value < 0.05 was con-
sidered significant.

Results

From January | to May 31,2003, 669 S. aureus
isolates from 448 patients were enrolled. Two hundred
and sixty two patients (58.5%) were MSSA whereas
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186 (41.5%) were MRSA. CA-MRSA was found in three
isolates (0.9% of total MRSA) from two patients as
shown in Table 1.

Description of CA-MRSA patients
Case 1

A 46-year old Thai male presented with a
three-month history of fever, malaise, weight loss, and
hematemesis. He came to community hospital as an
outpatient three times within three weeks. His underly-
ing medical conditions included liver cirrhosis, hepati-
tis C infection, heavy alcoholic drinking, and smoking.
He was admitted to general medical ward with dysp-
nea. He received endotracheal tube, nasogastric tube,
and urethral catheter. Chest radiography revealed bi-
lateral reticulonodular with patchy infiltration. MRSA
was isolated from the sputum on the second day of
hospitalization. Sputum examination was positive for
acid fast bacilli. He was empirically treated with

cefiriaxone, amikacin, and ciprofloxacin. He also re-
ceived anti-tuberculosis drugs. He had clinical improve-
ment and left the hospital six days after admission.

Case 2

A 52-year old female presented with chronic
ulcer of her left leg. She had wound dressing at a com-
munity clinic everyday for two weeks and she took
penicillin V 2 grams per day for two weeks, She was
admitted to surgery ward for wound debridement and
she was found to have diabetes mellitus. MRSA was
isolated from pus and tissue on the first and second
day of admission. She received ceftriaxone and
clindamycin, wound debridement and diabetic control.
She was improved and left the hospital seven days
after admission.

MSSA and MRSA patients
The demographics of the patients who had

Table 5. Previous medical history of antibiotics use in 446 patients

Antibiotic Type of §. aureus
MSSA (N=262) MRSA (N=184) P

Prior antibiotics use 74 (28.2%) 135 (73.4%) <0.001
Cephalosporins 25(9.5%) 82 (44.6%) <0.001
Penicillins 31(11.8%) 40 (21.7%) . 0.07
Aminoglycosides 6(2.3%) 23 (12.5%) <0,001
Quinolones 6(2.3%) 28 (15.2%) <0.001
Macrolides 2(0.8%) 3 (1.6%) 0.65
Tetracyclines 0 1 (0.5%) 0.42
Carbapenems 3(1.1%) 27 (14.7%) <0.001
Glycopeptides 3(1.1%) 13 (7.1%) 0.002
Miscellaneous 13 (5.0%) 56 (30.4%) <0.001

Table 6. Predisposing factors of 446 patients

Risk factors

Type of §. aureus

MSSA (N=262) MRSA (N=184) p

Arterial catheter 11 (4.2%) 6 (3.3%) 0.80
Central venous catheter 16 (6.1%) 30 (16.3%) <0.001
Double lumen catheter 15 (5.7%) 15 (8.2%) 0.41
Endotracheal tube 02 (23.7%) 75 (40.8%) <0(.001
Tracheostomy 11 (4.2%) 25(13.6%) <0.001
Urethral catheter 88 (33.6%) 104 (56.5%) <(0.001
Nasogastric tube 70 (26.7%) 104 (56.5%) <0.001
Surgical intervention 127 (48.5%) 98 (53.3%) 0.37
Others 33 (12.6%) 32 (17.5%) 0.20
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Table 7. Category of infections of 446 patients

Type of infection

Type of S. aureus

MSSA (N=262) MRSA (N=184) P

Infective endocarditis Native valve 1(0.4%) 0 1.0
Soft tissue infection Abscess 50 (19.1%) 10 (5.4%) <(0.001

Cellulitis 6(2.3%) 0

Necrotizing fasciitis 3 (1.1%) 1 (0.5%)

Others 19 (7.3%) 9(4.9%)
Orthopedic infection COM* 7(2.7%) 2 (1.1%) 0.80

AOM** 2 (0.8%) 0

Surgical site infect 3(1.1%) 4 (2.2%)

Others 2(0.8%) 2 (1.1%)
Respiratory tract infection CAPp*** 22 (8.4%) 10 (5.4%) 0.03

HAP*#+* 20 (7.6%) 39 (21.2%)

Lung abscess 0 1 (0.5%)

Empyema 2 (0.8%) 2(1.1%)

Others 6(2.3%) 0
Urinary tract infection 5(1.9%) 3 (1.6%) 1.0
Primary bacleremia 23 (8.8%) 9(4.9%) 0.17
Other infections 23 (8.8%) 22 (12.0%) 0.35
Colonization 75 (28.6%) 74 (40.2%) 0.01

* Chronic osteomyelitis

**  Acute osteomyelitis

***  Community-acquired pneumonia
*#%% Hospital-acquired pneumonia

Table8. Source of clinical specimens containing §.

aureus
Specimen Type of 8. aureus
MSSA MRSA
(N=262) (N=184)
Blood 36 (13.7%) 17 (9.2%)
Joint fluid 5(1.9%) 2 (1.1%)
Pleural fluid 2 (0.8%) 1(0.5%)
Peritoneal fluid 0 1 (0.5%)
Pus 99 (37.8%) 39(21.2%)
Sputum 82 (31.3%) 93 (50.5%)
Bronchial fluid 1(0.4%) 2 (1.1%)
Urine 13 (5.0%) 7 (3.8%)
Others 24(9.2%) 22 (12.0%)

MRSA infections were not significantly different from
those who had MSSA except MRSA patients were older:
55.3 years vs 44.9 years as shown in Table 2. The vari-
ables that were significantly different between MRSA
and MSSA patients are shown in Table 3 to 12. They
were: 1) clinical data on type of wards (p<0.001), history
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of healthcare-associated factors (p<0.001), prior MRSA
culture (p<0.001), hospitalization more than 72 hours
or who had been discharged from an acute care hospi-
tal within 10 days (p<0.001), prior hospitalization
(p<0.001); 2) underlying medical conditions on neuro-
logic diseases (p=0.01), neutropenia (p=0.01), implanted
devices (p=0.03), and recent corticosteroids (p=0.02);
3) previous history of prior antibiotic use (p<0.001),
cephalosporin use (p<0.001), aminoglycoside use
(p<0.001), quinolone use (p<0.001), carbapenem use
(p<0.001), glycopeptide use (p=0.002), miscellaneous
antibiotics (p<0.001); 4) predisposing factors on cen-
tral venous catheter, endotracheal tube, tracheostomy,
urethral catheter, and nasogastric tube (p<0.001); 35)
category of infection on soft tissue infection (p<0.001),
respiratory tract infection (p=0.03), and colonization
(p=0.01); 6) clinical evaluation of infections on dura-
tion of fever (p<0.001), duration of admission (p<0.001),
admission to ICU (p=0.04), and duration from hospital-
ization until death (p=0.03); 7) initial antibiotic regimen
onnumber of initial antibiotics regimen (p<0.001), fourth
generation cephalosporin use (p=0.003), penicillins use
(p<0.001), quinolones use (p=0.001), carbapenems use
(p<0.001), glycopeptides use (p<0.001), and miscella-
neous use (p=0.006); 8) outcome on early outcome
(p<0.001), complication (p=0.002), overall outcome
(p<0.001), and cause of overall death (p<0.001). Six
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Table 9. Clinical outcomes of infections

Duration (day)

Type of §. aureus

MSSA (N=262) MRSA (N=184) p
Duration of fever 113 (43.1%) 121 (65.8%) =0.001
Mean 4,39 6.56
Standard Deviation 9.26 7.24
Range 1-90 1-35
Duration of symptom 230 (87.8%) 161 (87.5%) 0.96
Mean 28.34 9.99
Standard Deviation 242.72 15.10
Range 1-3650 1-120
Duration of hospitalization 262 (58.5%) 184 (41.1%) <0.001
Mean 28.62 47.82
Standard Deviation 36.01 52.53
Range 1-213 1-348
Admission to ICU 45 (17.2%) 65 (35.3%) 0.04
Mean 13 28
Standard Deviation 20 45
Range 1-101 1-348
Duration from admission to death 50 (19.1%) TT(41.8%) 0.03
Mean 18.21 18.60
Standard Deviation 33.20 17.38
Range 1-211 1-72

variables associated with mortality were surgical
wards, respiratory infections, use of endotracheal tube,
category of S, aureus, indwelling urethral catheter, and
having implanted devices as shown in Table 13.

Discussion

The recent report on S. aureus concluded that
CA-MRSA in Thailand was extremely rare’*, There
was a report from a hospital in Thailand describing a
child who had CA-MRSA infection®®. He presented
with submandibular lymphadenitis and MRSA was iso-
lated from pus collected from incision and drainage of
the lymph node on admission day. The molecular type
of this isolate of MRSA was unknown, Our data sug-
gests that the prevalence of CA-MRSA infections in
hospitalized patients in Siriraj Hospital was uncommon,
and both patients who met criteria of CA-MRSA infec-
tions could probably be HA MRSA infections since
both of them had history of hospital visits just prior to
their hospitalizations. Moreover, the antibiotic suscep-
tibility profiles of MRSA isolated from both patients
were multi-drug resistant. The universal definition of

S1i2

CA-MRSA has not been established and acceptable.
In fact, the previous review revealed that at least eight
different definitions have been used to classify MRSA
infections as community acquired®®: 1) isolation of
MRSA within 24 h ofadmission, 2) isolation of MRSA
within 24 h of admission, with other exclusions, 3) pres-
ence of MRSA at or within 48 h of admission, 4) isola-
tion of MRSA within 48 h of admission, with other
exclusions, 5) isolation of MRSA within 48—72 h of
admission, 6) isolation of MRSA within 72 h of admis-
sion, 7) isolation of MRSA within 72 h of admission,
with other exclusions, 8) isolation of MRSA from a pa-
tient from a community clinic or facility. An observa-
tion of a very low prevalence of CA-MRSA might not
be valid since we did not include out-patients who
could have minor S. aureus infections and these pa-
tients might have CA-MRSA infections. A recent out-
patient visit within 12 months was found to be the risk
factors for MRSA acquisition®. Other risk factors were
recent hospitalization, recent nursing home admission,
chronic illness, injection drug use, and close contact
with a person with risk factor(s) for MRSA acquisition,
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Table 10. Initial antibiotic regimens of 446 patients

Initial antibiotic regimen

Type of §. aureus

MSSA (N=262) MRSA (N=184) p
Number of initial antibiotic regimens Monotherapy 147 (56.1%) 76 (41.3%) <0.001
Duotherapy 72 (27.5%) T7(41.8%)
Triple therapy 9 (3.4%) 11 (6.0%)
>3 antibiotics 1 (0.4%) 4 (2.2%)
No treatment 33 (12.6%) 16 (8.7%)
First generation cephalosporin 17 (6.5%) 4(2.2%) 0.06
Second generation cephalosporins 2(0.8%) 0 0.51
Third generation cephalosporins 90 (34.4% 62 (33.7%) 0.97
Fourth generation cephalosporins 7(2.7%) 18 (9.8%) 0.003
Penicillins 84 (32.1%) 27 (14.7%) <0.001
Aminoglycosides 29(11.1%) 17 (9.2%) 0.64
Quinolones 14 (5.3%) 27 (14.7%) 0.001
Macrolides 5(1.9%) 2 (1.1%) 0.70
Tetracyclines 2(0.8%) | (0.5%) 1.0
Carbapenems 7 (2.7%) 38 (20.7%) <0.001
Glycopeptides 21 (8.0%) 37(20.1%) <(.001
Miscellaneous 43 (16.4%) 51(27.7%) 0.006
Susceptible to initial antibiotics Susceptible to all antibiotics 66 (25.2%) 18 (9.8%) NA*
Susceptible to some antibiotics 19 (7.3%) 2 (1.1%)
Resistant to all antibiotics 3(1.1%) 36 (19.6%)
Unknown 174 (66.4%) 128 (69.6%)
* Not available
Table 11, Outcomes of 446 patients
Qutcome Type of S. aureus
MSSA (N=262) MRSA (N=184) p
Early outcome * Improve 202 (77.1%) 92 (50.0%) <0.001
Failure 51(19.5%) 78 (42.4%)
Death 9 (3.4%0 14 (7.6%)
Cause of early death** Death 9 (3.4%) 14 (7.5%) 0.21
Uncontrolled S. aureus infection 4 (1.5%) 10 (5.4%)
Other 5(1.9%) 3(1.6%)
Unknown 0 1 (0.5%)
Complication Uncontrolled S. aureus infection 9(3.4% 21 (11.4%) 0.002
Unrelated to S. aureus infection 72 (27.6%) 77 (41.8%)
Overall outcome Improve 202 (77.1%) 101 (54.9%) <0.001
Failure 46 (17.6%) 75 (40.8%)
Undetermine 14 (5.3%) 81(4.3%)
Cause of death Death 50 (19.1%) 77 (41.8%) <0.001
Uncontrolled S. aureus infection 8 (3.1%) 19 (10.3%)
Other 42 (16.0%) 57 (31.0%)
Unknown 0 1 (0.5%)
* Qutcome within 3-5 days of treatment
** Death within 72 hours
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Table 12. Susceptibility of S. aureus to initial antibiotic regimen of 448 cases

Antibiotic
MSSA (N=262)

Tvpe of 8. aureus

MRSA (N=184) CA-MRSA (N=2)

S* R"’* l*** S* R** [*’k* S* R** I***
Ampi/amoxy 18.2% 81.8% 0O 0 100% 0 0 0 0
Cefazolin 100% 0 0 0 100% 0O 0 0 0
Chloramphenicol 96.6% 3.4% 0 923% 6.7% 0 0 100% 0
Cotrimoxazole 99.4% 06% 0 131% 85.9% 1.0% 0 100% 0
Erythromycin 91.4% 74% 1.2% 1.1% 98.9% 0 0 100% 0O
Gentamicin( 1 0meg) 98.2% 1.8% 0 81% 91.9% 0 0 100% 0O
Methicillin 100% 0 0 0 100% 0 0 100% 0
Amoxy/clavulanate 100% 0 0 0 100% 0 0 0 0
Ampi/sulbactam 100% 0 0 0 100% O 0 0 0
Cefoxitin 100% 0 0 0 100% 0 0 0 0
Ceftazidime 100% 0 0 0 100% 0 0 0 0
Ceflriaxone 100% 0 0 0 100% 0 0 0 0
Netilmycin 100% 0 0 0 100% 0 0 0 0
Ofloxacin 100% 0 0 0 100% 0 0 0 0
Tetracycline 59.7% 403% 0 129% 87.1% 0 0 100% 0
Ciprofloxacin 80.6% 5.0% 14.4% 1.0% 99.0% 0 0 100% 0
Clindamyein 94.8% 4.5% 0.7% 86% 91.4% 0 0 100% O
Fosfomycin 100% 0 0 87.7%  9.2% 3.1% 100% 0 0
Fusidic acid 100% 0 0 91.8% 6.1% 2.1% 100% 0 0
Vancomycin 100% 0O 0 100% 0 0 100% 0 0
Teicoplanin 100% 0O 0 100% 0 0 100% 0 0
Linezolid 100% 0 0 100% 0 0 100% 0 0
Rifampicin 100% 0 0 46.2% 53.8% 0 50%  50% 0

* Sensitive, ** Resistant, *** [ntermediate

Table 13.Variables associated with mortality by logis-
tic regression

Variable P Adjusted  95% CI
OR for OR
Ward
Medicine 0.001 34 1.7-6.8
Others 0.40 0.7 0.3-1.7
Respiratory infection <0.001 32 1.8-5.7
Retain endotracheal tube  0.001 28 1.5-5.2
Category of S. aureus 0.004 2.1 1.3-3.6
Urethral catheter 0.01 22 1.2-4.0
Implanted devices 0.21 4.6 1.3-16.9

MRSA colonization can persist for months to years®*®,
and one study reported an estimated half-life of MRSA
colonization of 40 months among patients known to be
colonized with MRSA who were admitted to a univer-
sity hospital®®. The majority of colonized patients
remained completely asymptomatic. Therefore, acqui-

S1i4

sition of MRSA, whether it occurs in the hospital or in
the community, frequently goes unrecognized unless
clinical infection develops. Given the duration for which
colonization with MRSA can persist, an infection may
develop in a setting different from that in which the
organism was initially acquired. Thus, in the absence
of more epidemiological data, such as the results of
surveillance cultures documenting time of acquisition,
the true site of acquisition of MRSA is rarely known
with certainty. The commonly used term “CA-MRSA™
implies that it is known that the organism was acquired
in the community. It appears, however, that this term is
often used to refer to the detection of colonization or
infection in the community, rather than to actual acqui-
sition of MRS A in the community. The term “commu-
nity-onset” MRSA (CO-MRSA), which simply de-
scribes the patient’s location at the time of identifica-
tion of MRSA, would be more technically correct than
the currently used “CA-MRSA”, which implies that
the site of MRSA acquisition is known®”. When a
patient with nosocomially acquired MRSA spreads the
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organism to multiple members of the patient’s house-
hold or community, this should not be called “commu-
nity acquisition”.

In this study, we found that the patients who
had MRSA isolated from their clinical specimens were
significantly associated with health care-associated risk
factors, prior antibiotic use, and predisposing factors
when compared with those with MSSA. These obser-
vations were similar to the previous study®!%, MRSA
patients were also associated with longer duration of
fever, longer duration of hospitalization'®3”, more fre-
quent admission to ICU® 3" and higher mortality than
MSSA patients. Most MRSA isolates were suscep-
tible to several antimicrobial classes (including chloram-
phenicol, fosfomycin, and fusidic acid) and treatment
of MRSA infections may not routinely require glyco-
peptides. CA-MRSA poses important challenges for
public health officials. Surveillance data are needed to
determine the geographic distribution of cases and to
monitor the emergence of this important problem in the
community. In addition, local information is needed to
direct clinical decisions about treatment. However, pub-
lic health resources for establishing new surveillance
systems are limited. Creative approaches to surveil-
lance, such as tracking infections from sentinel hospi-
tals in areas that serve high-risk communities or per-
forming periodic cross-sectional surveys, should be
considered.

Conclusion

The prevalence of CA-MRSA infections in
hospitalized patients in Siriraj Hospital was uncommon.
These patients could probably be health care-associ-
ated MRSA infections. All CA-MRSA should be con-
firmed by molecular analysis.
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Implementation of Clinical Practice Policy on the
Continuous Intravenous Administration of
Amphotericin B Deoxycholate
Pasri Maharom MD*, Visanu Thamlikitkul MD*

*Department of Medicine, Faculty of Medicine Siriraj Hospital, Mahidol University

Background: Systemic fungal infections have significantly increased. The mainstay of reatment is amphoteri-
cin B deoxycholate. A limitation of using amphotericin B includes infusion-related reactions and nephrotox-
icity. A continuous infusion of amphotericin B was found to reduce nephrotoxicity and infision-related reactions.
Objective: To implement clinical practice policy on the continuous intravenous administration of amphoteri-
cin B in the patients hospitalized in general medical wards at Siriraj Hospital.

Method: A one-page evidence-based clinical practice policy on continuous intravenous administration of
amphotericin B was prepared and disseminated to all general medical wards in Siriraj Hospital. The informa-
tioh on the patients who received amphotericin B treatment between March 2004 and March 2006 was
collected. The data were analyzed using descriptive statistics, univariate analysis and multiv ariate analysis
as appropriate. A p-value of < 0.05 was considered statistically significant.

Results: Of 166 courses of amphotericin B treatment in 148 patients, 102 courses (61.4%) were given continu-
ous intravenous administration of amphotericin B (CI group) and 64 courses (38.6%) were given conven-
tional 4-to 6-hour intravenous administration (RI group). The mean age of the patients in the CI group was
significantly greater than that in the Rl group. The CI group had more patients with neutropenia with
persistent fever whereas the Rl group had more patients with HIV/AIDS and cryptococcal meningitis. The
incidence of amphotericin B-related nephrotoxicity was 27.5% in the CI group compared with 39.1% in the RI
group (p=0.164). Chills were observed in 6.9% of the patients in the CI group compared with 26.6% in the RI
group (p=0.001). Overall mortality at the end of therapy was significantly higher in the CI group. However,
most of the deaths in the CI group were unrelated to fungal infections or amphotericin administration.
Conclusion : Continuous infusion of amphotericin B was associated with a decrease in infusion-related
reactions and tended to have less nephrotoxicity than those in the 4-to 6-hour infusion group.

Keywords : Continuous-infusion, Amphotericin B, Nephrotoxicity, Infusion-related reactions
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Systemic fungal infections have significantly
increased over the past 30 years''*. Systemic oppor-
tunistic fungal infections constitute a leading cause of
morbidity and mortality in neutropenic patients®. In
addition, HIV-infected patients often have a variety of
fungal infections, especially those who have CD4+ T
lymphocyte counts of <50 cells/uL®", The common
causative agents in HIV-infected patients include Cryp-

Correspondence to : Visanu Thamlikithwl, Department of Medi-
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E-Mail : sivth@mahidol.ac.th
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tococcus neoformans, Histoplasma capsulatum, and
Penicillium maneffei ®,

The mainstay of treatment for these patients
is amphotericin B deoxycholate despite it being asso-
ciated with significant drug-related adverse effects,
especially infusion-related reactions, 'V and nephro-
toxicity "*'¥, Over the past few years, several random-
1zed trials revealed different strategies to reduce AmB-
induced renal toxicity. These strategies included
sodium supplementation,'*'* concurrent administra-
tion of low-dose dopamine,”'® correction of potassium
depletion'” and slow infusion rates. Many recent
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clinical trials of new antifungal agents have observed
better outcomes and lower drug-related toxicity!'*2.
However, amphotericin B remains a cornerstone of an-
tifungal therapy for patients with opportunistic fungal
infections. Recently, continuous infusion of am-
photericin B has been found to reduce the incidence of
nephrotoxicity and infusion-related reactions,
compared with traditional administration of the same
amount of the drug over 4-6 h***) ag well as the re-
sults from local randomized controlled study conducted
at Ramathibodi Hospital ", This mode of administra-
tion of amphotericin B seems to be effective in reduc-
ing the adverse effects of amphotericin B @® and is
feasible in our setting. This prompted us to implement
clinical practice policy based on continuous in-
travenous administration of amphotericin B deoxycho-
late in the patients hospitalized in the general medical
wards at Siriraj Hospital.

Material and Method

A one-page evidence-based clinical practice
policy on continuous intravenous administration of
amphotericin B containing a description of the
problem of using amphotericin B, recommendation on
using continuous intravenous administration of am-
photericin B, grade of recommendation and references
was prepared. The clinical practice policy on con-
tinuous intravenous administration of amphotericin B
was circulated to 10 general medical wards at Siriraj
Hospital in March 2004. The decision to use con-
tinuous infusion or 4-to 6-hour infusion of amphoteri-
cin B was made by the responsible attending physi-
cians. The use of medications to prevent infusion-re-
lated reactions was decided by attending physicians.
The study was approved by the ethics committee on
human research of the Faculty of Medicine, Siriraj
Hospital. We collected the information on the patients
who received amphotericin B who had serum creati-
nine <3 mg/dl. The patients who needed amphotericin
B could receive a continuous infusion (CI group) or 4-
to 6-hour infusion (RI group) of amphotericin B. In the
patients who received continuous infusion of ampho-
tericin B, amphotericin B at the appropriate dosage was
added in 500 ml of 5% glucose without any additives
and given intravenously as a continuous infusion over
24 hours. Medications to prevent any infusion-related
reaction and intravenous saline were administered
whenever appropriate.

Infusion-time was recorded in all cases. All
infusion-related conditions were recorded including
chills, nausea, vomiting, and phlebitis. Serum creati-

J Med Assoc Thai Vol. 89 Suppl. 5 2006

nine was measured at least twice a week and creatinine
clearance (CrCl) was calculated by the Cockeroft-Gault
formula®®. Renal impairment was defined as a
doubling of baseline serum creatinine and was calcu-
lated as a creatinine ratio (peak serum creatinine during
amphotericin B administration/baseline serum creati-
nine).

The number of patients required for this study
was assessed by the assumption that a rate of renal
impairment in the CI group was 20% + 7.5%. That was
clinically less than 40% observed in hospitalized
patients in the Department of Medicine who received
4-hour amphotericin B infusions in 2002, where 110
courses of CI would be needed at the two-sided
significance level of 5%. Multivariate logistic regres-
sion analysis was used to adjust for potential con-
founding variables with regard to renal impairment and
outcome. A Mann-Whitney U-test was used for
median comparisons.

Results
Baseline characteristics

Of 166 courses of amphotericin B treatment in
148 patients, 102 courses (61.4%) in 91 patients were
given by continuous intravenous administration of am-
photericin B (CI group) and 64 courses (38.6%) in 57
patients were given by conventional 4-to 6-hour intra-
venous administration (RI group). The demographics
of the patients in both groups are shown in Table 1.
There were no significant differences in gender, dura-
tion of treatment or total dose of amphotericin B.
However, the patients in the CI group were older than
those in RI group (40 (15-74) vs 36 (16-68) years, p =
0.03) and had less IIIV/AIDS than those in the RT group
(21.6% vs 40.6%, p = 0.01). The number of patients in
the CI group who received amphotericin B due to
neutropenia with refractory fever was significantly
greater than that in the RI group, 64.7 % vs 42.2% (p =
0.007) as shown in Table 2. Cryptococcal infections
were more common in the patients in the RI group when
compared with those in the CI group (34.4% vs 17.7%,
p=0.02). The baseline serum BUN was higher in the CI
group than in the RI group (16.4 + 145 mg/dl vs 13.9 +
8.8, p=0.03), but the baseline values of serum creati-
nine and calculated creatinine clearance were not
significantly different between both groups. The use
of medications to prevent infusion related reactions
did not differ between the CI group and the RI group.

Outcomes
Nephrotoxicity, infusion-related reactions, and
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Table 1. Demographic data of the patients

Infusion rate

CI group (n=91) RI group (n=57) p-value
Median age, years (range) 40 (15-74) 36 (16-68) 0.03
Female, No. (%) of the patients 42(41.2) 28 (43.8) 0.43
Median (range) days of treatment 11(1-147) 14 (5-121) 0.11
Median (range) mg accumulative dose 400 (60-1880) 645 (180-5820) 0.17
Diagnosis, no.(%) of the patients
- HIV/AIDS 22(21.6) 26 (40.6) 0.01
- Acute myeloid leukemia 40 (39.2) 24 (37.5)
- Non-Hodgkin’s lymphoma 12 (11.8) 2(3.1)
- Acute lymphocytic leukemia 8 (7.8) 4(6.3)
- Severe aplastic anemia 6(5.9) 1(1.6)
- Chronic myeloid leukemia 5(4.9) 3(4.7)
- Others 9(8.8) 4 (6.3)
Concurrent treatment of nephrotoxic drugs 56 (54.9) 30 (46.9) 0.40
- Aminoglycosides 30(29.4) 20(31.3)
- Vancomyein 14 (13.7) 4(6.3)
- Both 12 (11.8) 6(9.4)
- Others 1(1) 0(0)
Table 2. Indications for amphotericin B treatment
CI group RI group p-value
(102 courses in 91 patients) (64 courses in 57 patients)
Refractory fever in neutropenia 66 (64.7%) 27 (42.2%) 0.005
(ANC < 500/cumm) *
Cryptococcal infection 18 (17.7%) 22 (34.4%) 0.02
Aspergillus infection 8 (7.9%) 9 (14.1%)
Penicillium infection 4 (3.9%) 0
Histoplasma infection 2 (2%) 2 (3.1%)
Mucormycoses 2 (2%) 1 (1.6%)
Candidemia 2 (2%) 2(3.1%)
Cladophialophora bantiana brain abscess 0 1 (1.6%)

* ANC means absolute neutrophil count

clinical outcomes of the patients are shown in Table 3.
The nephrotoxicity was observed in 27.5% in the CI
group and 39.1% in the RI group (p =0.2), the relative
risk of nephrotoxicity of the CI group when compared
with that in the RI group was 0.70 (95% CI1 0.45 to 1.09)
and the relative risk reduction was 30% (95% CI -12%
to 56%). The incidence of chills was 6.9% in the CI
group and 26.6% in the RI group (p = 0.001), the
relative risk was 0.26 (95% CI-0.11 to 0.59) and the
relative risk reduction was 74.1%. There was no signifi-
cant difference between nausea of 6.9% in the CI group
and 12.5% in the RI group (p = 0.169) and phlebitis

S120

22.5% in the CI group and 18.8% in the RI group (p=
0.352). Treatment failure was found in three patients
with invasive aspergillosis who received continuous
infusion of amphotericin B. Overall mortality at the end
of therapy was significantly higher in the CI group
(34.1%) than in the R1 group (17.5%) (p=0.05), the
relative risk was 1.35 (95% CI 1.06 to1.72). However
most of the deaths in the CI group were unrelated to
fungal infections. Chances of survival were signifi-
cantly associated with age, febrile neutropenia, cryp-
tococcal meningitis and AIDS from univariate analysis
as shown in Table 4. However, a multivariate analysis
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Table 3. Nephrotoxicity, infusion-related reactions and clinical outcomes of the patients

CI group RI group

(102 courses (64 courses p-value Relative risk

in 91 patients) in 57 paticnts) (95% CI)
Nephrotoxicity 28 (27.5%) 25(39.1%) 0.16 0.70 (0.45-1.09)
Infusion related reactions
- chills 7 (6.9%) 17 (26.6%) 0.001 0.26 (0.11-0.59)
- nausea 7 (6.9%) 8(12.5%) 0.34 0.55 (0.21-1.44)
- phlebitis 23 (22.5) 2(18.8) 0.352 1.20 (0.64-2.24)
Treatment failure 3 (2.9%) 0 03 not available
Overall mortality 31 (34.1%) 10 (17.5%) 0.05 1.35 (1.06-1.72)
Death due to fungal infections 2(2.2%) 2(3.5%) 0.6 0.6(0.1-6.4)
Death due to other causes 29 (31.9%) 8 (14%) 0.02 2.8(1.1-7.5)

Table 4. Univariate and multivariate analyses of overall mortality

Outcome Univariate analysis Multivariate analysis
Survival Death p-value OR (95%CT) p-value OR (95%CI)
Age > 36 year 54 (64.3%) 30(35.7%) 0.021 0.78 (0.64-0.94) 0.057
Febrile neutropenia 54 (65.1%) 29 (34.9%) 0.042 0.80 (0.66-0.97) 0.706
AIDS 38 (88.4%) 5(11.6%) 0.009 1.34 (1.13-1.60) 0.008 0.252
(0.091-0.696)
Cryptococcal meningitis 30 (90.9%) 3(9.1%) 0.013 1.36 (1.15-1.61) 0.346
Continuous infusion 60 (65.9%) 31 (34.1%) 0.046 0.80 (0.66-0.97) 0.099

of amphotericin B

revealed only AIDS was significantly associated with
mortality, and continuous infusion of amphotericin B
had not contributed to mortality.

Discussion

The clinical practice policy on continuous in-
travenous infusion of amphotericin B deoxycholate
used in our study was based on the evidence from a
randomized controlled study comparing continuous
infusion of amphotericin B with 4-hour infusion regard-
ing the incidence of the nephrotoxicity and infusion-
related reactions ¥, The nephrotoxicity was decreased
from 38% to 15% and infusion-related reactions from
63% to 20%. Subsequent studies also confirmed the
safety and efficacy of continuous infusion of ampho-
tericin B #*2%, Therefore, our study was not intended
to repeat any randomized controlled study, but rather
to gain further knowledge. The implementation of the
clinical practice policy in our study was only meant to
raise awareness of the prescribers by disseminating
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such a clinical practice policy and the decision to use
continuous infusion or 4-hour infusion of amphoteri-
cin B was made by the responsible attending physi-
cians. As a result, only 61.4% of amphotericin B treat-
ments followed the recommendation in the clinical
practice policy. This observation confirmed the pre-
vious findings that dissemination of the guidelines was
less effective than multifaceted interventions ©%3",
Since our study was not a randomized controlled trial,
many important factors relevant to the severity of
infection and prognosis of the treatment were not
balanced between the group receiving continuous
infusion of amphotericin B and that receiving 4-hour
infusion. The patients in the CI group were older and
had neutropenia with refractory fever significantly
more often than those in the RI group. On the other
hand, HIV/AIDS and cryptococcal meningitis were
greater in the RI group. All these different factors
seemed to be unfavorable for the patients in the con-
tinuous infusion group.
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The incidence of nephrotoxicity in the Rl
group was 39%, comparable to 38% observed in the
randomized controlled study. However, it was 27.5%
in the CI group, higher than 15% observed in the ran-
domized controlled study. As a result, the incidence of
the nephrotoxicity of the patients in the CI group was
not significantly different from that in the Rl group.
This could be explained by the small sample size since
the relative risk reduction of nephrotoxicity was 30%.

We did not include fever as an infusion-
related reaction because most of the patients who were
receiving amphotericin B had fever at the beginning of
amphotericin B infusion. Superficial thrombophlebitis
from chemical irritation in the continuous infusion
regimen was not significantly greater than that in the
RIgroup. '

Treatment failure was found in three patients
in the CI group. All of them had invasive aspergillosis
and two of them were switched to voriconazole therapy.
These failures might not be related to continuous
infusion of amphotericin B since it is well recognized
that many patients of invasive aspergillosis do not
respond well to amphotericin B deoxycholate. If these
three patients had received 4-hour infusion of ampho-
tericin B, they would not have responded to the treat-
ment either. The overall mortality in the CI group was
found to be significantly higher than that in the RI group.
However, most of the deaths in the CI group were un-
related to fungal infections or continuous infusion of
amphotericin B. The subgroup analyses of the mortali-
ty group revealed that the significant difference was
confined to deaths from other causes. These observa-
tions might be due to the differences in many impor-
tant factors of the patients between the Cl group and
the RI group mentioned earlier. Multivariate analysis
also confirmed that continuous infusion of amphoteri-
cin B was not associated with an increase in mortality.

Conclusion

Continuous infusion of amphotericin B was
associated with a decrease in infusion-related reactions
and tended to have less nephrotoxicity than 4-to 6-
hour infusion.
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Vancomycin Overuse in Siriraj Hospital
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Objective: An emergence of vancomycin resistant organisms particularly vancomycin-resistant enterococci
(VRE) has become a serious public health concern. To prevent and control the spread of vancomycin resistant
organisms, the prudent use of vancomycin is strongly recommended by the Hospital Infection Control Prac-
tices Advisory Committee (HICPAC).

Material and Method: A 6-week prospective observational study of vancomycin use was conducted in hospi-
talized patients at Siriraj Hospital from February to March 2005. Indications of initiating and continuing
vancomycin were categorized according to HICPAC recommendations. Factors related to the appropriate-
ness of vancomycin use were also evaluated.

Results: At initiation, vancomycin was inappropriately and empirically prescribed 19/222 times (8.6%) and
166/222 times (74.8%), respectively. Afier microbiological results were obtained, the rate of inappropriate
prescription continued 132/222 times (59.5%). Furthermore, inappropriate use was significantly correlated
with the type of department. There was a higher rate in the Department of Pediatrics, Surgery and Ophthalmology
when compared with that of the Department of Medicine (p = 0.001). The inappropriate use also correlated
with tepical use (p < 0.001), intravenous administration (p = 0.012) and no consultation with an infectious
disease specialist (p = 0.001). The overuse did not improve the clinical outcome.

Conclusion: A substantial rate of inappropriate use of vancomycin was found in Siriraj Hosptral' Intervention
to improve appropriateness of vancomycin use should be wrgently implemented to prevent and control the
emergence of vancomycin resistant organisms.

Keywords: Anti-bacterial agents, Therapeutic use, HICPAC recommendation, Prospective observational studies,
Vancomycin
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Since 1989, a rapid increase in the incidence
of infection and colonization with vancomycin-resis-
tant enterococci (VRE) has been reported by US hospi-
tals'". Currently, VRE has spread worldwide including
Thailand. Hospitals in Thailand have reported the oc-
currence of VRE since 199523, Furthermore, VRE have
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sipkd@mahidol.ac.th
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become a major global health concern. The problem
has been addressed from the aspect of the clinical
outcomes and in respect of the economic burden of
health care facilities. VRE cause a widespread prag-
matic problem on treatment because most VRE are also
resistant to antibiotics recommended for treatment,
such as a combination of ampicillin and aminoglycoside.
The number of effective antibiotics against VRE infec-
tions is limited. An emergence of vancomycin resis-
tance in clinical isolates of Staphylococcus aureus or
Staphylococcus epidermidis is also a serious public
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health concern. In 1992, Noble and colleagues showed
that the vanA gene could be transferred by cell to
cell mating between enterococci and staphylococei®.
Recently, Weigel and colleagues reported an in-vivo
transfer of vancomycin resistant gene (vanA) from En-
terococcus fecalis to a methicillin-resistant S. aureus
(MRSA) capable of producing S. aureus resistant to
vancomycin (VRSA)®. However, clinical isolates of
staphylococci containing the vanB, vanC, or vanD
genes have not been reported. This process may si-
multaneously originate heterogeneous Vancomycin
intermediate resistant S. aureus (Hetero-VISA)®™ and
Vancomycin Resistant S. epidermidis (VRSE)™.

An increased use of vancomycin has led to
selective pressure, and the subsequent appearance of
VRE, Hetero-VISA, and VISA followed by VRSA has
alarmed physicians and microbiologists®™. Previous
studies have shown that a sustained increase of van-
comycin overuse in recent years was associated with
the emergence of VRE and other resistant gram posi-
tive organisms!'®'") and a substantial reduction in-
patient vancomycin use was associated with declining
VRE isolation rates'?,

The Hospital Infection Control Practices
Advisory Committee (HICPAC) recommended the
following elements for prevention and control of the
spread of vancomycin resistance, with a special focus
on VRE",

a) Prudent vancomycin use by clinicians as
shown in the appendix attached,

b) Education of hospital staff regarding the
problem of vancomycin resistance,

c) Early detection and prompt reporting of
vancomycin resistance in enterococci and other gram-
positive microorganisms by the hospital microbiology
laboratory,

d) Immediate implementation of appropriate
infection-control measures to prevent person-to-per-
son transmission of VRE.

According to the HICPAC recommendations,
the inappropriateness of vancomycin use in tertiary
care hospitals ranged from 17-83%'2'*1® In Thailand,
the information on overuse of vancomycin is limited.
Therefore, we conducted this study to explore the mag-
nitude and associated factors of vancomycin overuse
in Siriraj Hospital, a 2000-bed university hospital.

Material and Method
Subjects and Study Design

The study was approved by The Ethics Com-
mittee on Human Research of the Faculty of Medicine
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Siriraj Hospital. This prospective observational study
was conducted at Siriraj Hospital, a 2,000-bed academic
tertiary-care hospital in Bangkok, from February 1¥ to
March 14", 2005. All new vancomycin prescriptions for
hospitalized patients were collected. The patients who
received at least one dose of vancomycin were en-
rolled into the study. Demographics, clinical informa-
tion, and microbiological study results were recorded.
Indications for initiating and continuing vancomycin
use after receiving microbiological information were
evaluated. Factors that may have related to the appro-
priateness of vancomycin prescription, which included
department patient care, suspected site of infection,
route of vancomycin use, and infectious disease (ID)
consultation, were also evaluated.

Qutcome Measurement

The appropriateness of vancomycin use at
initiation and continuation was determined by using
explicit criteria developed by the HICPAC"™ as sum-
marized in the appendix. Dosing, route and duration of
vancomycin administration were also evaluated. Infec-
tious disease (ID) specialist consultation was classified
as 1) absence of ID specialist consultation, ii) presence
and implementation of 1D specialist suggestion and
iii) presence but non-implementation of ID specialist
suggestion. Clinical outcome was finally evaluated at
the end of vancomycin use and divided into 6 catego-
ries as shown in Table 1

Statistical analysis

Data were expressed as percentage and mean
+ SD for nominal and continuous variables, respec-
tively. Analyses were performed using SPSS 11.5 (SPSS
Inc, Chicago, Illinois). Nominal variables were compared
by a Chi-square test or Fisher’s exact test and conti-
nuous variables were compared by a two-tailed un-
paired t-test or Mann-Whitney U test as appropriate.
The statistically significant factors were confirmed by
multivariate analysis using a logistic regression model.
A p value < 0.05 was considered significant.

Results
Patient characteristics

Two hundred and twenty two courses of van-
comycin on 221 patients were included. One patient
was treated twice. Patients’ characteristics, site of
infection and administration route are summarized in
Table 2. The total amount of vancomycin used was
1,713 grams, averaging 7.72 grams per course. The cost
of the vancomycin was 1,161,414 baht, based on the
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Table 1. Therapeutic outcome

Definition of therapeutic outcomes

Cure: a complete resolution of symptoms and signs of infection

Infectious death: a death with suspected infectious cause
Non-infectious death: a death with no suspected infectious cause
Indeterminate outcome: no evaluation possible

ol ol

Partial response: an incomplete resolution of symptoms and signs of infection
No response: no resolution and progression of symptoms and signs of infection

Table 2. Demographic data of 222 courses of prescription for 221 patients

Number Percentage (%)
Patient characteristics (N = 222)
Gender (Male : Female) 119:103
Mean Age (yr) 46.65
Department (N = 222)
Medicine 99 44.6
Surgery 39 17.6
Ophthalmology 39 17.6
Pediatrics 36 16.2
Orthopedics 5 23
Obstetrics and Gynecology 3 1.8
Site of suspected infection® (N = 222)
Primary bacteremia 45 20.3
Catheter associated infection 33 14.9
Major organs infection 87 392
Eyc-ENT infection 42 18.9
Antibiotic associated colitis (AAC) 7 32
No Evidence of infection 8 3.6
Administration route* (may be more than | route)
Intravenous injection (TV) 181 81.5
Oral administration (PO) 8 3.6
Topical administration (Tp) 27 12.2
Ophthalmic injection (Op) 12 5.4
Intra-cavitary injection (1C) 2 0.9
Antibiotic Lock Therapy (ALT) 2 0.9
* see appendix
Table 3. Appropriateness of vancomycin use
Number Percentage (%)
At initiation of treatment
Appropriate 37 16.7
Inappropriate 19 8.6
Empirical 166 74.8
For continuation of treatment
Appropriate 90 40.5
Inappropriate 132 595

J Med Assoc Thai Vol. 89 Suppl. 5 2006
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current price of Edicin® 339 baht/ 500 mg.

Vancomycin-use data

The distribution of the appropriateness of
vancomycin used is presented in Table 3. According to
the HIICPAC recommendation, 19 (8.6%), 37 (16.7%) and
166 episodes (74.8%) of vancomycin use were appropri-
ate, inappropriate and empirical respectively at initia-
tion of vancomycin. At continuation, we found that 132
of 222 episodes (59.5%) were inappropriately continued.

Associated factors for inappropriateness of use of
vancomycin

We did not find any correlation between the
proportion of inappropriateness at the initiation phase
and all of our influencing factors. On the contrary, in-

appropriateness of vancomycin use was significantly
associated with the department that cared for the
patient, ID-consultation pattern, site of infection and
administration route of vancomycin during the con-
tinuation phase as shown in Table 4. Our data showed
that inappropriate use of vancomyecin was significantly
lower in the Department of Medicine compared to other
departments. Furthermore, the group that followed the
ID suggestion was lower compared to either the non-
implementation group or absence of ID suggestion
group. On the other hand, we found that treating EYE-
ENT infection was the most common site of vancomy-
cin overuse. Moreover, inappropriateness of vanco-
mycin use was significantly higher in topical and intra-
venous routes and it was significantly lower in oral
routes,

Table 4. Inappropriateness of vancomycin use at continuation according to services, D consultation pattern, site of

infection and route of vancomycin use

Factors Total Inappropriateness of p-value
vancomycin use
Number Percentage (%)

Total number 222 132 59.5

Services
Medicine 99 40 40.4
Surge: 39 28 71.8 )
Pediatrics 36 25 69.4 0.001%
Ophthalmology 39 37 94.9

ID-consultation
Implementation of suggestion 35 10 28.6
Non-implementation 14 12 85.7 0.001™
No consullation 174 110 63.6

Suspected site of infection
Primary bacteremia 45 31 68.9
Catheter associated infection 33 13 394
Major organs infection 87 42 48.3 0.00]
Eye-ENT infection 42 39 92.9
AAC 7 0 0.0
No evidence of infection 8 7 87.5

Route(s) of vancomycin use
v 100 552 0.012®
Tp 26 96.3 <0.001*
PO 0 0.0 0.002¢

Note: The rales of inappropriate use of vancomycin were significantly lower in (a) the Medicine Department compared o
other departments, (b) in the ID implementation group compared to others by pair wise comparisons using the Bonferroni
correction. The rate of inappropriate use of vancomycin was significantly higher (c) in the treating EYE-ENT infection group
compared to the other sites by pair wise comparisons using the Bonferroni correction. The rates of inappropriate use of
vancomycin were significantly higher in (d) the intravenous route and (¢) the topical route and it was significantly lower in

() the oral route by using Fisher’s exact test
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Table 5. Therapeutic outcome

Therapeulic outcome Appropriateness of vancomycin use p-value
Appropriate (%) Inappropriate (%)

Total number 90 (40.5) 132 (59.5)

Cure or partial response 66 (73.3) 80 (60.6) 0.031%*

No response or infectious death 21(23.3) 35(26.5)

Non-infectious death orindeterminate outcome 3(33) 17(12.9)

*The rate of cure and partial response was significantly higher in the appropriate use group compared to the inappropriate
use group by pair wise comparisons using the Bonferroni correction

Therapeutic outcome

Appropriate use of vancomyecin resulted in a
significantly higher percentage in the cure and partial
response rate (73.3%) than in the inappropriate use
group (60.6%; p = 0.031) as shown in Table 5. This
observation indicated that an overuse of vancomycin
did not significantly improve the clinical outcome.

Discussion

From our study, a very high rate of inappro-
priate use of vancomycin (59.5%) was observed par-
ticularly in the Department of Ophthalmology compared
with previous reports that found inappropriate use in
the Intensive care unit!'®, Transplant Unit?® and the
Department of Pediatrics®™. The inappropriateness of
vancomycin use was significantly higher in non-medi-
cal wards. The most common reasons for inappropriate
use of vancomycin were (1) treating infected corneal
ulcers with topical vancomycin eye drops, (2) treating
infections caused by beta-lactam susceptible organisms
(3) treating contaminated organisms in blood culture
taken from asymptomatic patients.

Regarding the increasing incidence of bacte-
rial keratitis caused by MRSA and Methicillin resistant
S. epidermidis (MRSE)®'2) the recommendation of
the Endophthalmitis Vitrectomy Study suggested us-
ing topical vancomycin eye drops to treat postopera-
tive endophthalmitis®. Therefore, vancomycin has
become one of the most extensively used topical anti-
biotics in ophthalmology®*. The Department of Oph-
thalmology in our hospital has adopted a practice policy
for treating severe corneal ulcer with vancomycin
eye drop. This policy is inconsistent with the HICPAC
recommendation that discourage the use of topical
vancomycin for reasons stared. In our study, topical
vancomycin eye drops were used in 38 patients having
infected corneal ulcers. Of these, one patient was docu-
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mented as having infection caused by beta-lactam
resistant organisms.

Moreover, we found that most vancomycin
uses were not discontinued even though the micro-
biological test results revealed beta-lactam sensitive
organisms. This might be a misconception of physi-
cians that vancomycin is a superior antibiotic to beta-
lactam for treatment of staphylococcal infections.

The burden of inappropriateness of van-
comycin use in this study alarms us and an effective
strategy is urgently needed to correct it. Vancomycin
restriction policy seems to be risky in a hospital where
MRSA is prevalent, such as our hospital (41.5% of S.
aureus isolates were methicillin resistant)®¥. However,
most of MRSA bacteremia or infection is gradually
progressed. The delayed vancomycin treatment did
not compromise patients’ survival rates?®?” and was
safe even in the worst-case scenario such as clinically
significant MRSA bacteremia'**%,

Conclusion

Sixty percent of vancomycin prescriptions for
hospitalized patients in Siriraj Hospital demonstrated
inappropriate overuse. This practice not only worsened
the clinical outcome, but also consumed unnecessary
expenditure of 5 million baht per year. Moreover, the
potential emergence of vancomycin resistant gram posi-
tive organisms may have been increased. This should
be considered as one of the major problems of anti-
biotic use and an effective strategy to reduce this
problem must be considered.
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Appendix
Recommendations for prudent vancomycin use'”
{Adapted from the HICPAC recommendations)

1. Situations in which the use of vancomycin
is considered appropriate:

» Treatment of infections caused by beta-
lactam resistant gram-positive microorganisms.

+ Treatment of infections caused by gram-
positive microorganisms in patients who have serious
allergies to beta-lactam antimicrobials.

* When antibiotic-associated colitis fails to
respond to metronidazole therapy or is severe and
potentially life-threatening.

+ Endocarditis prophylaxis in high risk
patients following certain procedures (following the
American Heart Association recommendation)

* Prophylaxis for major surgical procedures
involving implantation of prosthetic materials or
devices at institutions that have a high rate of infec-
tions caused by beta-lactam resistant gram positive
MICTOOrganisms.

2. Situations in which the use of vancomycin
is considered inappropriate:

» Routine surgical prophylaxis other than in
a non life-threatening beta-lactam allergic patient.

« Empiric antimicrobial therapy for a febrile
neutropenic patient, unless there is initial evidence of
an infection caused by gram-positive microorganisms
at institutions that have a high rate of beta-lactam
resistance.

» Treatment in response to a single blood
culture positive for coagulase-negative staphylococ-
cus, if other blood cultures taken during the same time
frame are negative.

+ Continued empiric use for presumed infec-
tions in patients whose cultures are negative for beta-
lactam-resistant gram-positive microorganisms.

+ Systemic or local (e.g., antibiotic lock)
prophylaxis for infection or colonization of indwelling
central or peripheral intravascular catheters.

+ Selective decontamination of the digestive
tract.

+ Eradication of MRSA colonization.

+ Primary treatment of antibiotic-associated
colitis.

+ Routine prophylaxis for very low-birth
weight infant, patients on continuous ambulatory peri-
toneal dialysis or hemodialysis.

+ Treatment (chosen for dosing convenience)
of infections caused by beta-lactam-sensitive gram-
positive microorganisms in patients who have renal
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failure.
* Use of vancomycin solution for topical
application or irrigation.

Definition and terms
Suspected sites of infection

1. Primary bacteremia was defined as the
positive blood culture (at least one specimen) of likely
uncontaminated organisms with clinical signs of
systemic infection where the focal site of infection
couldn’t be identified.

2. Catheter-associated infection was defined
as the clinical evidence of insertion site or tunnel infec-
tion with or without positive blood culture,

3. Major organ(s) infection was defined as
the infection of major organs; lung, heart, urinary tract,
brain, peritoneal cavity, soft tissue, musculoskeletal
system.

4. EYE-ENT infection was defined as the
infection of the eye-ear-nose-throat system

5. Antibiotic associated colitis (AAC) was
defined as the diarrhea that appeared after antibiotic
administration and was confirmed by colonoscopic
gross finding or C. difficile was isolated.

6. No evidence of infection was defined as
those patients who have no clinical sign of systemic
inflammatory response syndrome (SIRS) nor clinical
signs and symptoms of focal site of infection. (Peri-
operative antibiotic prophylaxis was included in this
category.)

Route(s) of vancomycin use were classified as

1. Intravenous injection (IV)

2. Oral administration (PO)

3. Topical form (Tp); ophthalmic and otic so-
lution administration (topical solution was prepared
by dissolving 500 mg of commercial vancomycin pow-
der for injection with 10 ml, of balanced salt solution )

4. Ophthalmic injection (Op); subcon
junctival, intra-vitreous and intra-aqueous injection

5. Intra-cavitary injection(IC); intra-perito-
neal, intra-articular, intra-ventricular and intra-thecal in-
jection, etc.

6. Antibiotic Lock therapy (ALT); the method
involves instilling a highly concentrated antibiotic so-
lution into a catheter lumen and allowing the solution
to dwell for a specified time period for the purpose of
sterilizing the lumen®®.
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Utilization of Calculated Low Density Lipoprotein
Cholesterol and Measured Low Density Lipoprotein
Cholesterol in Siriraj Hospital
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A study to determine the utilization of calculated low density lipoprotein (c-LDL) cholesterol and
measured low density lipoprotein (m-LDL) cholesterol was conducted. The test resuits of total cholesterol,
triglyceride, HDL-cholesterol and m-LDL-cholesterol from the same individuals aged > 18 years who had the
tests done at the Department of Clinical Pathology, Faculty of Medicine Siriraj Hospital during January to
December 2004 were retrieved. The c-LDL-cholesterol level was computed using Friedewald formula, There
were two data sets i.e. the m-LDL-cholesterol cut-off level derivation data set (784 subjects) and the m-LDL-
cholesterol cut-off level validation data set (800 subjects). The study results revealed: 1) 2.6% of the subjects
had blood triglyceride > 400 mg/dl hence c-LDL-cholesterol could not be computed, 2) the correlation
between c-LDL-cholesterol levels and m-LDL-cholesterol levels from both data sets was very good (r> 0.95,
p < 0.001), 3) the m-LDL-cholesterol levels were usually higher than c-LDL-cholesterol levels, 4) the m-LDL-
cholesterol cut-off level derivation data set showed that m-LDL-cholesterol < §7, > 143, > 188, > 233 and
> 254 mg/dl were highly correlated with c-LDL-cholesterol < 100, = 100, = 130, = 160 and = 190 mg/di
respectively, 5) an application of m-LDL-cholesterol cut-off levels derived from the m-LDL-cholesterol cut-off’
level derivation data set to the m-LDL-cholesterol cut-off level validation data set showed that m-LDL-choles-
terol < 87, > 143, > 188, > 233 and > 254 mg/dl had accuracy in predicting c-LDL-cholesterol < 100, = 100,
> 130, = 160 and = 190 mg/dl of 100%, 99.7%, 100%, 100% and 100% respectively, 6) the use of m-LDL-
cholesterol levels as a guide for initiating lipid-lowering agents based on cut-off values of c-LDL-cholesterol
levels led to an overuse of lipid-lowering agents in 3.6% to 42.9% of the patients and 7) Nomogram for
transforming m-LDL-cholesterol to c-LDL-cholesterol was developed as well as a formula for transforming
m-LDL-cholesterol to c-LDL-cholesterol (c-LDL-cholesterol = 0.89 O m-LDL-cholesterol). Therefore, m-LDL-
cholesterol assay has a very limited use in managing individuals with suspected or known dyslipidemia. The
use of m-LDL-cholesterol level as a guide for management of abnormal LDL-cholesterol conditions leads to an
overuse of lipid lowering medications and an enormous expense of m-LDL-cholesterol assay.
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Low density lipoprotein (LDL) is a lipopro-
tein consisting of cholesterol (40%-50%), phospho-
lipids (20%-25%) and triglyceride (5%-15%). Elevation
of blood LDL-cholesterol is recognized as one of the
major risk factors for atherosclerosis and ischemic heart
disease and a lowering of blood LDL-cholesterol could
diminish the risk of ischemic heart disease!'. The third
report of the national cholesterol education program
(NCEP I1I) expert panel on detection, evaluation, and
treatment of high blood cholesterol in adults (adult
treatment panel I1I) classifies blood LDL-cholesterol
levels as normal (blood LDL-cholesterol < 100 mg/dl),
nearly-normal (blood LDL-cholesterol 100-129 mg/dl),
nearly-high (blood LDL-cholesterol 130-159 mg/dl),
high (blood LDL-cholesterol 160-189 mg/dl) and very
high (blood LDL-cholesterol >190 mg/dl)®. Manage-
ment of individuals with elevated blood LDL-choles-
terol includes diet control, exercise, and drugs. It is
suggested that 1) individuals with < | cardiovascular
risk factor who have a chance of developing ischemic
heart disease of less than 10% within 10 years should
receive treatment if their blood LDL-cholesterol is
> 190 mg/dl 2) individuals with > 2 cardiovascular risk
factor who have a chance of developing ischemic heart
disease of less than 10% within 10 years should re-
ceive treatment if their blood LDL-cholesterol is > 160
mg/dl 3) people with > 2 cardiovascular risk factors
who have a chance of developing ischemic heart
disease of 10% to 20% within 10 years, or patients with
diabetes mellitus or ischemic heart disease who have a
chance of developing ischemic heart disease of more
than 20% within 10 years should receive treatment if
their blood LDL-cholesterol is > 130 mg/dl and they
should have behavior modification if their blood LDL-
cholesterol is = 100 mg./dl. The aforementioned blood
LDL-cholesterol thresholds are based on LDL-choles-
terol calculated from total cholesterol, triglyceride and
high density lipoprotein (HDL) cholesterol using
Friedewald’s formula®. Calculated LDL-cholesterol
(c-LDL) is equivalent to total cholesterol — HDL-cho-
lesterol — triglyceride/5. A direct measurement for blood
LDL-cholesterol (m-LDL) has been available over the
past decade and this assay has become popular. The
costof an m-LDL-cholesterol assay in Siriraj Hospital
is 150 baht, whereas c-LDL-cholesterol is provided
without any additional cost if total cholesterol, trigly-
ceride and HDL-cholesterol are ordered.

The objectives of the study were to deter-
mine the pattern of utilization of m-LDL-cholesterol and
to determine cut-off thresholds of m-LDL-cholesterol
that predict c-LDL-cholesterol cut-off levels for initiat-
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ing appropriate management as recommended in
NCEPIIL

Material and Method

The test results of total cholesterol, trigly-
ceride, HDL-cholesterol and m-LDL-cholesterol from
the same individuals aged > 18 years during January to
December 2004 were retrieved from the database of the
Department of Clinical Pathology, Faculty of Medicine
Siriraj Hospital. Calculated LDL-cholesterol was com-
puted using Freidewald formula. There were two data
sets. The first data set was the m-LDL-cholesterol cut-
off level derivation data set. It was the test results of
784 individuals randomly selected from those who had
the tests during January to June 2004, The medical
records of these individuals were analyzed for demo-
graphics, cardiovascular risk factors and managements
they received. The second data set was the m-LDL-
cholesterol cut-off level validation data set. It was the
test results of 800 individuals randomly selected from
those who had the tests during July to December 2004,
The data were analyzed by descriptive statistics and
inferential statistics where appropriate. The correlation
between c-LDL-cholesterol and m-LDL-cholesterol
levels was determined by Pearson’s Product Moment
Correlation Coefficient. The formula for transforming
m-LDL-cholesterol level to c-LDL-cholesterol level was
generated from linear regression analysis. A p-value
<0.05 was considered statistically significant.

Results

1. Analyses of the test results of the m-LDL-
cholesterol cut-off level derivation data set (784 indi-
viduals) revealed the following:

Twenty individuals (2.6%) had blood trigly-
ceride > 400 mg/dl hence c-LDL-cholesterol could not
be computed.

Seven hundred and sixty four individuals with
blood triglyceride < 400 mg/dl had demographics and
clinical features as shown in Table 1. 63.4% of them
were females. A mean age was 59.4 years, mean body
weight was 61.5 Kg, mean height was 159.4 ¢cm, and
mean body mass index (BMI) was 24.75 Kg/m? 22.3%
ofthem had ischemic heart diseases, 1.6% had < | car-
diovascular risk factor, 23.6% had > 2 cardiovascular
risk factors; and the status of cardiovascular risk
factors was not available in 52.6%.

The lipid profiles of 764 individuals with
blood triglyceride <400 mg./dl. are shown in Table 2.
The m-LDL-cholesterol levels were higher than ¢c-LDL-
cholesterol levels.
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Table 1. Demographics and cardiovascular risk factors of 764 individuals who had blood triglyceride < 400 mg/dl

Characteristic

Females

Mean age (SD)
Median age (Range)

Mean body weight (SD)
Median body weight (Range)

Mean height (SD)
Median height (Range)

Mean BMI (5D)
Median BMI (Range)

Cardiovascular Risk Factors [schemic Heart Disease
= 2 factors

0-1 factor

not available

484 (63.4%)

594 yr (13.07 yr)
60.3 yr (18-89 yr)

59.4Kg(13.07Kg)
60.0 Kg (33-102 Kg)

159.4 cm (8.09 cm)
158.0 cm (140-181 ecm)

24,75 Kg/m* (3.94 Kg/m?)
24,51 Kg/m*(17.19-37.25 Kg/'m?)

170 (22.3%)
180 (23.6%)
12 (1.6%)
402 (52.6%)

Table 2. Lipid profiles of 764 individuals who had blood triglyceride < 400 mg/dl

Range Mean (SD) Median
Cholesterol (mg/dl) 72-383 204.6 (46.77) 201.0
HDL-cholesterol (mg/dl) 9-122 53.2 (16.51) 51.6
Triglyceride (mg/dl) 18-398 131.9 (67.79) 115.0
m-LDL-cholesterol (mg/dl) 33-295 145.6 (44.98) 142.0
¢-LDL-cholesterol (mg/dl) 9-267 124.9 (41.08) 122.3

The distribution of the difference between
m-LDL-cholesterol and c-LDL-cholesterol levels from
764 individuals with blood triglyceride <400 mg/dl is
shown in Table 3. 91% of them had a difference < 25%.

The correlation between c-LDL-cholesterol
levels and m-LDL-cholesterol levels is shown in Fig. 1.
The correlation was statistically significant (p <0.001)
and the magnitude of the correlation was very high.

The predictive levels of m-LDL-cholesterol
to determine c-LDL-cholesterol levels of < 100, = 100,
> 130, > 160 and > 190 mg/dl were <87,> 143, > 188,
>233 and > 254 mg/dl respectively (Table 4).

2. Analyses of the test results of the m-LDL-
cholesterol cut-off level validation data set (800 indi-
viduals) revealed the following:

The individuals with blood triglyceride <400
mg/dl had a mean age of 57.9 years and 61.8% of them
were females. There was no statistically significant
difference in demographics between the individuals in
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Table 3. The distribution of the differences between
m-LDL-cholesterol levels and ¢-LDL-cholesterol
levels from 764 individuals with blood triglyceride

<400 mg/dl
Difference between c-LDL- cholesterol N (%)

and m-LDL- cholesterol
1 5% 53 (6.9)
+10% 139 (18.2)
+15% 221 (28.9)
+20% 183 (24.0)
+25% 98 (12.8)
1 30% 36 (12.8)
+35% 21(2.7)
1 40% 7(0.9)
+45% 3(0.4)
+50% 1(0.1)
+ 55% 1(0.1)
1 60% 1(0.1)
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Fig. 1
triglyceride < 400 mg/dl

Table 4. The predictive values of m-LDL-cholesterol level
to determine c-LDL-cholesterol level

m-LDL-cholesterol ¢-LDL-cholesterol

(mg/dl) (mg/dl)
<87 <100
>143 =100
>188 =130
=233 =160
=254 =190

The correlation between ¢c-LDL-choleslerol levels and m-LDL-cholesterol levels from 764 individuals with blood

the m-LDL-cholesterol cut-off value derivation data
set and the m-LDL-cholesterol cut-off value validation
data set.

The lipid profiles of 800 individuals with
blood triglyceride < 400 mg/dl are shown in Table 5.
The m-LDL-cholesterol values were higher than ¢c-LDL
cholesterol values similar to those observed in 764
individuals in the m-LDL-cholesterol cut-off value
derivation data set.

The correlation between c-LDL-cholesterol
and m-LDL-cholesterol levels is shown in Fig. 2. The
correlation was statistically significant (p < 0.001) and
the magnitude of the correlation was very high.

Table 5. Lipid profiles of 800 individuals who had blood triglyceride < 400 mg/dl

Range Mean (SD) Median
Cholesterol (mg/dl) 45-366 201.8 (45.78) 200
HDL-cholesterol (mg/dl) 6-116 51.5(14.31) 50
Triglyceride (mg/dl) 32-398 131.8 (66.68) 117
m-LDL-cholesterol (mg/dl) 32-294 134.9 (40.66) 13:_5
c-LDL-cholesterol (mg/dl) 13-281 124 (40.21) 120
J Med Assoc Thai Vol. 89 Suppl. 5 2006 5159
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Fig. 2 The correlation between c-LDL-cholesterol levels and m-LDL-cholesterol levels from 800 individuals with blood

triglyeeride < 400 mg/dl

An application of m-LDL-cholesterol cut-off
values derived from the m-LDL-cholesterol cut-off
value derivation data set to the m-LDL-cholesterol
cut-off value validation data set showed that m-LDL-
cholesterol < 87,> 143, > 188,> 233 and > 254 mg/dl
had accuracy in predicting c-LDL-cholesterol < 100,
> 100, > 130, > 160 and > 190 mg/dl of 100%, 99.7%,
100%, 100% and 100% respectively.

3. The nomogram to be used for transforming
m-LDL-cholesterol level to c-LDL-cholesterol level was
made from the test results of 1,564 individuals who had
blood triglyceride <400 mg/dl and is shown in Fig. 3.

4. A formula for transforming m-LDL-choles-
terol level to c-LDL-cholesterol level was generated
from the test results of 1,564 individuals who had
blood triglyceride < 400 mg./dl. using a linear regres-
sion analysis. The c-LDL-cholesterol was approxi-
mately 0.89 x m-LDL-cholesterol.

5. Analyses of a sample of individuals whose
baseline m-LDL-cholesterol levels were available and
who had received lipid lowering drugs based on m-LDL-
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cholestercl levels revealed the following observations:

Out of 28 individuals with baseline m-LDL-
cholesterol level > 100 mg/dl, 27 had c-L.DL-cholesterol
level = 100 mg/dl. Hence the treatment was inappro-
priately given in 1/28 (3.6%) of cases.

Out of 26 individuals with baseline m-LDL-
cholesterol level > 130 mg/dl, 25 had c-LDL-cholesterol
level = 130 mg/dl. Hence the treatment was inappro-
priately given in 1/26 (3.8%) of cases.

Out of 20 individuals with baseline m-LDL-
cholesterol level > 160 mg/dl, 16 had c-LDL-cholesterol
level = 160 mg/dl. Hence the treatment was inappro-
priately given in 4/20 (20%) of cases.

Out of seven individuals with baseline
m-LDL-cholesterol level >190 mg./dl. four had c-LDL-
cholesterol level > 190 mg/dl. Hence the treatment was
inappropriately given in 3/7 (42.9%) of cases.

Discussion

Our study confirmed the findings from other
reports that c-LDL-cholesterol levels are strongly

J Med Assoc Thai Vol. 89 Suppl. 5 2006
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Fig.3 Nomogram for transforming m-LDL-cholesterol level to ¢-LDL-cholesterol level

correlated with m-LDL-cholesterol levels™™. However,
the correlation between c-LDL-cholesterol levels and
m-LDL-cholesterol levels is not perfect. As a result, the
values of m-LDL-cholesterol levels are not exactly the
same as c-LDL-cholesterol levels and m-LDL-choles-
terol levels are usually higher than c-LDL-cholesterol
levels. The LDL-cholesterol cut-off values for initiat-
ing appropriate management recommended in NCEPIII
are based on c-LDL-cholesterol levels. Therefore,
m-LDL-cholesterol levels could not replace ¢-LDL-cho-
lesterol levels if one wants to use the LDL-cholesterol
cut-off values recommended in NCEPIII as a guide for
management of patients with dyslipidemia. Our study
demonstrated that 3.6% to 42.9% of the patients with
an elevated LDL-cholesterol level received unneces-
sary lipid-lowering agents if the LDL-cholesterol cut-
off values recommended in NCEIII were used for m-
LDL-cholesterol levels. The m-LDL-cholesterol cut-off
values of <87, > 143,> 188, > 233 and > 254 mg/dl were
found to be accurate to predict the c-LDL-cholesterol
levels of < 100, = 100, = 130, > 160 and > 190 mg/dl
respectively. Moreover, we observed that only 2.6% of
the individuals who received lipid profile testing had
blood triglyceride > 400 mg/dl and ¢c-LDL-cholesterol
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could not be computed. Hence the m-LDL-cholesterol
assay is needed for this group and the cut-off thresh-
olds for initiating lipid-lowering agents should be >
143,> 188,> 233 and > 254 mg/dl instead of < 100, > 100,
=130, > 160 and > 190 mg/dl respectively. Until more
solid evidence on the clinical benefit to patients
receiving management according to the cut-off values
of m-LDL-cholesterol is available, the cut-off values of
c-LDL-cholesterol should not be applied to m-LDL-
cholesterol test results to guide the treatment on
patients. If the m-LDL-cholesterol assay becomes
necessary such as in those with blood triglyceride
> 400 mg/dl, the cut-off values of > 143, > 188, > 233 and
> 254 mg/dl should be considered or the m-LDL-cho-
lesterol level should be transformed to c-LDL-choles-
terol level using the nomogram in figure 3 or the
m-LDL-cholesterol level should be transformed to the
c-LDL-cholesterol level using the formula of c-LDL-
cholesterol ~ 0.89 x m-LDL-cholesterol prior to initiat-
ing appropriate management. The aforementioned no-
mogram or formula for transforming m-LDL-cholesterol
level to c-LDL-cholesterol level is also useful for health
care providers who use m-LDL-cholesterol for moni-
toring the response to treatment, since the cost of a
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m-LDL-cholesterol assay (150 baht) is less than the
cost of a combination of total cholesterol, [1DL-cho-
lesterol and triglyceride (170 baht). In conclusion,
m-LDL-cholesterol assay has a very limited use in
managing individuals with suspected or known dys-
lipidemia. The use of m-LDL-cholesterol level as a guide
for the management of abnormal LDL-cholesterol con-
ditions leads to an overuse of lipid lowering medica-
tions and an enormous expense in m-LDL-cholesterol
assay costs.
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ABSTRACT

Objective: To determine the epidemiology of A.baumannii infections in Siriraj Hospital in 2002,

Methods! From January to December 2002, we prospectively studied hospitalized patients in Siriraj Hospital who had
A.baumannii isolated from their clinical specimens.

Results: During the study period, A baurnannii was isolated from clinical specimens of 208 cases. Eighty-six patients (41.3%)
had A.baumannii infections whereas 122 patients (58.7%) had A.baumannii colonization. Of the 86 patients with A.baumannii
infections, 54.7% were males and 45.3% were [emales. The mean age of patients was 56.1 years. Ninety-eight percent of the
infections were hospital-acquired. The patients developed infection after an average of 26 days of hospitalization. Filty-two
percent of the patients were in the general wards, whercas 48% of them were in ICU. The common sites of infection were
respiratory tract and skin and soft tissues. Factors associated with A.baumannii infection were identified in 98.8% of the patients.
The most common factors were prior use of antibiotics especially celtazidime and indwelling medical devices. The susceptibility
of A.baumannii to carbapenems, aminoglycosides, beta-lactam/ beta-lactamase inhibitors, co-trimoxazole, fluoroquinolone, 4™
generation cephalosporins and 3" generation cephalosporins was 32%, 16%, 12 %, 9%, 7%, 4% and 3%, respectively. Fifty-
seven percent of A.baumannii isolales were resistant 1o all antimicrobials currently available in Thailand. The overall mortality
ratc of the patients infected with A.baumannii was 54.7%.

Conclusion. Most A.baumannii infections in Siriraj were hospital-acquired. The most common site of infection was the
respiratory tract. The majority of A.baumannii isolates was mulli-drug resistant. The mortality rate of A.baumannii infections
was high.
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cinetobacter spp. is aerobic gram negative bacilli.

Healthy individuals can harbor this organism on

their skin especially over the moist areas. Skin
colonization rate of in hospitalized patients was signifi-
cantly more than that in healthy individuals."* This obser-
vation implies that the patients should acquire the orga-
nism while hospitalization. Acinetobacter spp. is also com-
monly found in hospital environments and it can be trans-
mitted to the patients via hospital personnel and contami-
nated instruments or devices.” Acinetobacter baumannii
is the most common species of Acinetobacler causing
infections in human. Over the past decade, there have
been many reports on Acinetobacier spp. as a common
causative pathogen in intensive care unit patients and the
infection was associated with indwelling medical devices,
e.g,, venlilator-associated pneumonia. catheter-associated
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urinary tract infection, blood stream infection associated
with intravascular devices.'” Acinetobacter spp. is usually
resistant to many anlibiotics including cephalosporins,
aminoglycosides and fluoroquinolones due to various
resistance mechanisms.’ Acinetobacter spp. is one of the
most common causes of hospital acquired infections in
Thailand." To our knowledge there has been no report on
epidemiology of Acinetobacter baumannii infections in
Thailand. Therefore, this study attempted to determine the
clinical features, risk factors, clinical course and outcomes
ol patients infected with A.baumannii in Siriraj Hospital
in 2002.

MATERIALS AND METHODS
This is a prospective study conducted in Siriraj Hos-
pital, a tertiary care university hospital, from January to

December 2002. The hospitalized patients who had A.
baumannii isolated from their clinical specimens submit-
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TABLE 1. Underlying discases of 86 patients with A.baumannii
infections.

Diseases N (%)*
Cerebrovascular disease 27 (31.4)
Hypertension 24 (219
Diabetes mellitus 23 (26.7)
Cancer 14 (16.3)
Chronic renal failure 14 (16.3)
Ischemnic heart disease 10 (11.6)
Chronic obstructive pulmonary disease 9 (10.5)
Neutropenia 4 (4.7)
Cirrhosis 1 (1.2)
Others 23 (26.7)

* The patient could have more than one disease.

ted to Microbiology Laboratory were notified to the
investigators. Then clinical information and microbiologi-
cal information of the patients were collected, and the
patients were followed until they left the hospital or died.
The collected information was analyzed by descriptive
statistics.

RESULTS

A. baumannii was isolated from clinical specimens of
208 patients during the study period. Eighty-six patients
(41.3%) were infected, i.e. the patients who had clinical
features of infection at the site where A. baumannii was
1solated, whereas 122 (58.7%) were colonization, i.e., the
patients who did not have clinical features of infection at
the site where A. baumannii was isolated or the patients
who had clinical features of infection at the site where the
organism was isolated bul the infection was caused by
other organisms. Patients with A. baumannii infections
were males in 54.7% and the mean age was 56.1 years
with a range from 6 days to 91 years. Ninety percent of
A. baumannii infected patients had underlying diseases as
shown in Table 1. The common underlying diseases were
cerebrovascular diseases, hyperiension and diabetes melli-
tus. Forty-eight percent of the patients were hospitalized
in general wards whereas 52% were in inlensive care
units. The patients were admitied to medical, surgical and
pediatrics department in 61%, 23% and 9%, respectively.
Almost all infections (97.7%) were hospilal-acquired: which
were those occurred in patients after hospitalization for
longer than 48 hours. Almost all patients (98.8%) had
factors that might be associated with A. baumannii in-
fections as shown in Table 2. The most common factors

TABLE 2. The factors associated with A.baumannii infections
in 86 patients.

Factors N (%)*
Antibiotics 85 (98.8)
Peripheral intravascular devices 82 (95.3)
Urinary catheter 73 (84.9) |
Nasogastric tube 69 (80.2)
Endotracheal tube 62 (72.1)
| Ventilator 62 (72.1)
| Surgery 39 (45.3) |
Central intravascular devices 38 (44.2) |
Immunosuppressives 9 (10.5) l
Chemotherapy 5 (5.8) !
Parenteral nutritution 5 (5.8)
Others 27 3141
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TABLE 4, The sites of A.baumannii infections in 86 patients,

. Nf%)*
Respiratory tract 59 (68.6)
Skin and sofl tissues 17 (19.8)
Bacteremia 6 (7.0)
Urinary tract 4 (4.7
Nervous system 3 (3.5)
Gastrointestinal tract 3 (3.5)

Others it S
* The patient could have more than one site of infe

were prior use of antibiotics especially ceftazidime and
indwelling medical devices. The patients developed infec-
tions after an average of 26 days of hospitalization. The
sites of A, baumannii infections are shown in Table 3.
The common sites were respiratory tract and skin and soft
tissues. Sevenly-one percent of the patients had A. bau-
mannii as a single pathogen, whereas 29% had mixed
infections with others such as Pseudomonas aeruginosa
and Staphylococcus aureus. Patients with respiratory trac
infections tended to have mixed infections more often
than infections in other sites. Almost all patients (98.8%)
received various antibiotics prior to having A. baumannii
infections as shown in Table 4. Ceftazidime was an anli-
biotic commonly given to the patients. The susceptibility
of A, baumannii to carbapenems, aminoglycosides, beta-
lactam/ beta-lactamase inhibitors, co-trimoxazole, fluoro-
quinolone, 4" generation cephalosporins and 3" genera-
tion cephalosporins was 32%, 16%, 12 %, 9%, 7%, 4%
and 3%, respectively. A. baumannii was resistant to all
antimicrobials currently available in Thailand in 57% of
the isolates. The patients with A. baumannii infections
were usually treated with meropenem, imipenem and
cefoperazone/sulbactam as shown in Table 5, The overall
mortality rate of patients infected with A. baumannii was
54.7% and most of them died of multi-drug resistant A.
baumannii infections. The mortality rale in those patients
infected with pan-drug resistant A. baumannii was higher
than those infected with sensitive strains.

DISCUSSION

Our study found that less than 509 of the patients
whose A, baumannii was present in their clinical speci-

TABLE 4. Antibiotics given 1o the patients prior to developing
A.baumannii infections in 86 patients.

Antibiotics | N (%)*
Ceftazidime 28 (32.6)
Meropenem 21 (24.4)
Cefltriaxone 18 (20.9)
Amikacin 14 (16.3)
Vancomycin 14 (16.3)
Imipenem 11 (12.8)
Metronidazole 11 (12.8)
Cefoperuzone/sulbactam 10 (11.6)
f Ciprofloxacin 9 (10.5)
| Cefotaxime 7 (8.1)
Netilmicin FRCR I
Clindamyein 6 (7.0) |
Cefepime 558 |
Amphotericin B 5(5.8) !
Fluconazole 1(1.2) |
Liithers 1L 23 (267) |

* The patient could have more than one antibiotic.



TABLE 5. Antibiotics for treating A.baumannii infections in 86
patients.

Antibiotics (%)
Meropenem 23 (26.7)
Imipenem 14 (16.3)
Cefoperazone/sulbactam 9 (10.5)
| Amikacin 8 (9.3)
_ Netilmicin 5(5.8)
| Ciprofloxacin 4 (4.7
Ceftazidime 3335
Others“ 29 (’;3 T)

* The pallcm could have more than one antibiotic.

mens were infections, whereas the majority were coloni-
zation. Therefore, healthcare providers should be aware of
this observation and should avoid antibiotic treatment of
patients with A. baumannii colonization. Acinetobacter
spp. has been recognized as an important nosocomial
pathogen over the past decade. It is usually resistant to
many antibiotics empirically used for infections caused
by other aercbic gram negative bacilli such as cepha-
losporins. As a result, the mortality of patient infected
with Acinetobacter spp. is rather high. A report in Thai-
land revealed that Acinefobacter spp. was the most com-
mon cause of ventilatory associated pneumonia in a uni-
versity hospital."‘ Our study observed that A. baumannii
infections are more common in middle-age males. How-
ever, the patients could be babies and the elderly as seen
in other studies.”"" This study also confirmed the observa-
tions made by others that almost all patients infected with
A. baumannii were hospitalized longer than 48 hours.
The other two patients who developed A. baumannii in-
fections within 48 hours of hospitalization were those
who were transferred to Siriraj Hospital from other hospi-
tals. However, our study revealed that A. baumannii in-
fections were similarly distributed in general wards and
intensive care units (ICU) that was different from other
studies.”" This discrepancy could be explained by the fact
that many patients in general wards in Siriraj Hospital
were seriously ill but they were unable to be transferred
to ICU due to a limited number of ICU beds. The average
duration of hospitalization until developing A, baumannii
infections in our study was 26 days that was longer than
10 to 14 days found in other studies. S However, is
has been found that a long duration of Iw\Il)]lalifalion was
associated with A, baumannii infections.® Although A,
baumannii can cause infections in any organs, the com-
mon sites of infections seen in our study were lEbpll’lefP#
tract and skin and soft tissues similar to other studies.'

Factors found to be associated with A, baumannii infec-
tions were, namely: cancer, indwelling medical devices,
antibiotics, parenteral nutrition, surgety, severe underlying
diseases and duration of hospitalization." * Our study also
observed that antibiotics, especially cefltazidime, and
indwelling medical devices were common in patients in-
fected with A. baumannii. In vitro susceptibility of A.
baumannii revealed that the pathogen was usually resis-
tant to antibiotics active for other aerobic gram negative
bacilli and more than 50% of the isolates were resistant 1o
all antibiotics currently available in Thailand. Therefore,
antibiotics 1o be used for treating A. baumannii infections
were limited. These included carbapenems, aminoglycosides
and beta-lactam/ beta-lactamase inhibitors. An overall
mortality of patients with A. baumannii infections was
54.7% and most of them died of multi-drug resistant A.
baurnannii infections, Polymyxins were found to be safe
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and effective for treatment of multi-drug resistant A,
baumannii infections. In vitro studies of polymyxins against
A.baumannii resistant to all antibiotics currently available
in Thailand revealed that all isolates were susceptible to
pol)myxmq " Polymyxin E has just been available in
Thailand since January 2005 and the clinical trial on
safety and eflficacy of polymyxin E for treatment of
A.baumannii infections is being conducted in Siriraj
Hospital. New antibiotics such as glycyleycline were found
to be active against multi-drug resistant A.baumannii and
these antibiotics should have a role in treatment of
A.baumannii infections in the near future.
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ABSTRACT

Ninety-seven strains of Stenotrophomonas maltophilia isolated from 62 patients hospitalized at Siriraj Hospital from
September 2003 to February 2006 were studied. Ninety-two strains (94.8%) were isolated from respiratory secretions and five
strains (5.2%) were from blood. Only 39.3% of the patients who had S. maltophilia isolated from their clinical specimens had
infections. All S. maltophilia infections were hospital acquired and the infected patients had underlying diseases, multiple
medical devices and received multiple antibiotics prior to S. maltophilia infections. Pneumonia was the most common site of
infections. S. maltophilia was susceptible to co-trimoxazole in 68.8% of the isolates. The overall mortality of the patients with

8. maltophilia infections was 45.5%.

Keywords: Hospitalized patients; infections; Stenotrophomonas maltophilia
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tenotrophomonas maltophilia is a non-fermentative
aerobic gram-negative bacillus formerly classified
as Pseudomonas.' S. maltophilia is usually found
in a variety of aquatic environments, §. maltophilia is a
frequent colonizer of fluids used in the hospital setting i.e.
irrigation solutions and intravenous [luids, and of patient
secretions e.g., respiratory secretions, urine, wound exu-
dates. S. maltophilia is an organism of low virulence and
is an infrequent pathogen in humans. S. maltophilia must
bypass normal host defenses to cause human infection.
For example, if an intravenous infusion fluid contains a
large amount of S. maltophilia, then direct injection into
the bloodstream may result in blood stream infection. S.
maltophilia has been recognized as an increasingly impor-
tant nosocomial pathogen causing pneumonia, bacteremia
and other infections especially in debilitated and
immunocompromised cancer or hematologic malignancy
patients.” Infection with S. maltophilia is difficult to treat
since effective antibiotics against S. maltophilia are
limited and co-trimoxazole is an antibiotic of choice.”
The objective of the study was to describe the demo-
graphics, clinical features and outcomes of hospitalized
patients at Siriraj Hospital who had S. maltophilia isolated
from their clinical specimens.

MATERIALS AND METHODS

S. maltophilia isolated from the clinical specimens
collected from the patients hospitalized at Siriraj Hospital
during a six-month period from September 2005 to
February 2006 were included. The medical records of the
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patients with a presence of §. maltophilia in their clinical
specimens were reviewed.

RESULTS

There were 97 isolates of S. maltophilia from 62
patients hospitalized at Siriraj Hospital during the study
period. Ninety-two strains (94.8%) were isolated from
respitatory secretions and five strains (5.2%) were from
blood. Forty patients (64.5%) were males and 22 (35.5%)
were females. The mean age of the patients was 53.1
years (median age 62 years) with an age ranged from |
month to 90 years. Thirty patients (48.4%) were hospital-
ized at intensive care units (ICU). The medical records ol
56 patients were available for review. Twenty-nine
patients (51.8%) were medical patients and 19 (33.9%)
and 6 (10.79%) were surgical and pediatrics patients
respectively. Forty-nine patients (87.5%) had underlying
severe or chronic diseases such as cancer, diabetes melli-
tus, hypertension, cerebrovascular diseases, ischemic heart
discases. S. maltophilia isolated from the respiratory
secretions of 34 patients (60.7%) were considered coloni-
zation since the patients did not have clinical features of
S. maltophilia pneumonia. Of 22 patients with S. maltophilia
infections, 17 patients (77.3%) had pneumonia, 4 patients
(18.2%) had bacteremia and | patient (4.5%) had pneu-
monia and bacteremia. All episodes of S. maltophilia
infections were hospital-acquired. All patients with
S. maltophilia infections had underlying diseases, multiple
medical devices including central venous catheter, endo-
tracheal tubes, urethral catheters, nasogastric tubes, and
had received multiple antibiotics prior to developing S.
maltophilia infections. Eighteen patients (81.8%) were
hospitalized in the ICU. In vitro susceptibility of co-
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trimoxazole against 77 isolates of S. maltophilia revealed
that 53 isolates (68.8%) were susceptible. Fifteen patients
with S. maltophilia infections received co-trimoxazole and
10 patients survived whereas 7 patients received other an-
tibiotics and only 2 patients survived. The overall mortal-
ity of the patients with S. maltophilia infections was 45.5%

DISCUSSION

We found that most isolates of S. maltophilia rom
respiratory secretions were colonizations, all patients with
S. maltophilia infections had underlying diseases, multiple
medical devices and had received multiple antibiotics prior
to developing the infections; and a high mortality of patients
with S. maltophilia infections confirmed the observations
made earlier by others.”® The responsible healthcare per-
sonnel should be aware that most of the S. maltophilia
strains isolated from respiratory secretions were not infec-
tions and these patients did not need antibiotics specific
for S. maltophilia. The recovery of S. maltophilia from
respiratory secretions should be regarded as colonization
until proven otherwise and a potential pathogenic role
should be evaluated by an infectious disease consultant.
Although S. maltophilia usually is resistant to aminogly-
cosides, antipseudomonal penicilling, and antipseudomonal
third-generation cephalosporins, it usually is susceptible to
co-trimoxazole. S. maltophilia isolated [rom hospitalized
patients at Siriraj Hospital was less su%epllble 1o co-
trimoxazole than that in other studies.” ™" Therefore new
antibiotics are needed for therapy of S. maltophilia infec-
tions. Tigecycline was found to be active against most
isolates of S. maltophilia" > and this antibiotic might be
beneficial for therapy of S. maltophilia infections. Poly-
myxin B was found to be active against S. maltophilia”
whereas colistin (polymyxm E) was inactive against S.
maltophilia in another study.' “ In vitro synergy of colistin
with rifampin and lrlmemoprlm{‘;uIf'lme{hox.z?ole on
multidrug-resistant S. maltophilia was observed'’ and
antibiotic combination could be another measure for therapy
of S. maltophilia infections. Since all 8. maltophilia infec-
tions in our study were hospital-acquired, the choice of
antibiotic therapy was limited and the mortality rate was
high. Effective infection control measures should be
employed in order to prevent S. maltophilia colonizations
and infections in hospitalized patients. Sources of S.
maltophilia colonization include personnel (hands, anti-
septic soaps, hand lotion), respiratory equipment and/or
[Tuids (ultrasonic nebulizers, inhalation medications. respi-
rator tubing condensate), IV lines and/or fluids (I'V solu-
tions, central venous catheters, pressure monitoring de-

vices - pressure transducer fluids), urine and/or fluids
(indwelling urinary catheters, urometers, irrigation solu-
tions). Effective measures for decontamination of S.
maltophilia in these sources and a control of patient-to-
patient spread of the organism should be attempted and is
of concern.
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ABSTRACT

Effects of Morus alba-leaf extracts on glycemic control and blood lipids were carried out in 27 patients with newly
diagnosed type 2 diabetes. Water extracts of Morus alba leaves at a dosage of 700 mg were given to the patients thrice daily
for 8 weeks. The patients did not receive any concomitant medications for diabetes or hyperlipidemia. The mean Fasting plasma
glucose levels at baseline, week 2, week 4, week 6 and week 8 were 155.1, 179, 173.6, 183.9 and 185.8 mg/dl, respectively
(p=0.04). The mean glycosylated hemoglobin levels at baseline and week 8 were 7.6% and 8.4%, respectively (p=0.002). The
mean blood total cholesterol levels at baseline, week 2, week 4, week 6 and week & were 229.6, 211.2, 210.2, 204.5 and 199.4
mg/dl, respectively (p<0.001). The mean blood triglyceride levels at baseline, week 2, week 4, week 6 and week 8 were 2354,
191.3, 174.5, 183.5 and 168.2 mg/dl, respectively (p=0.001), No patients experienced side effects of the treatment. Laboratory
results on CBC, urine, blood electrolytes, renal function and liver function at baseline, week 2, week 4, week 6 and week 8 were
not significantly different. Morus alba-leal extracts have no hypoglycemic effect but they may exert lipid lowering effects.

Keywords: Hyperglycemia: hyperlipidemia: Morus alba; type 2 diabetes
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he risk of cardiovascular diseases is increased in

patients with poorlg; controlled diabetes mellitus

and hyperlipidemia.”~ A number of medicinal herbs
were reported to yield hypoglycemic effect.”” Morus alba
was found to contain hypoglycemic and lipid lowering
effects in animals.”” A toxicity study of Morus alba leaves
revealed no remarkable acute and sub-chronic toxicities."”
Water infusion of Morus alba leaves has been widely
used in Thailand over the past decades. The claims for
promoting consumption of Morus alba leaves infusion are
its beneficial effects on glycemic control and hyperlipi-
demia in patients with diabetes,

The objective of this study was to determine whether
Morus alba-leaf extracts improved blood glucose, glycosy-
lated hemoglobin, total cholesterol and triglyceride levels
in patients with type 2 diabetes mellitus.

MATERIALS AND METHODS

The study protocol was approved by the Ethics Com-
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mittee of the Department for Development of Thai Tradi-
tional and Alternative Medicine, Ministry of Public Health,
Thailand. The study site was Pathumthani Hospital,
Pathumthani, Thailand. The study was conducted from
October 2004 1o May 2005.

Fatients

The eligible patients were newly diagnosed type 2
diabetes mellitus (fasting plasma glucose between 127 to
200 mg/dl) aged 40 to 70 years. The patient was excluded
if he/she had acute complications of diabetes or received
anti-diabetics or lipid lowering agents or was allergic to
Morus alba.

Plant exiractions, preparations and administration
Mulberry leaves (Morus alba, Nakornratchasima 50)
were obtained from the Department ol Agriculture, Minis-
try of Agriculture and Co-Operatives in Plant Genetics
Conservation Project. The sample was prepared by boiling
60 kg of Morus alba leaves in powder form with water at
the ratio of 1:5, and evaporated to dryness using spray-
dried apparatus. The percentage yield of the water extract
was 18% wjw, The Morus alba-leaf extracts used in the
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TABLE 1. Effects of Morus alba-leal extracts on glucose, glycosylated
hemoglobin (HbAlc), total cholesterol and triglyceride levels in blood of 27

diabetic patients.

for 8 weeks. Although Morus alba was found
to have hypoglycemic effect in several animal
studies,” one of these studies used Morus alba
root bark extract.” Another animal study did

Mean £ S.E.M. not observe any hypoglycemic effect of Morus

Glucose Total Cholesterol Triglyceride HbAlc alba.'' The hypoglycemic effect of higher dose

(mg/dl) (mg/dl) (mg/dl) (%) of Morus alba-leaf extracts or the extracts from

Baseline 155.11 £ 4.15 229.58 £ 11.24 23538 £ 20.63 7.57 £ 0.22 its root bark in patjen[s with diabetes was un-
Week 2 179.04 £ 926 21124 £ 937 191.28 + 1596 known and needed f[urther clinical study. It
Week 4 173.62 £ 876 210.16 £ 9.92 174.52 & 18.39 should be mentioned that the levels of fasting
Week 6 183.88 £ 950 20448 £ 088 183.52 + 21.58 plasma glucose and glycosylated hemoglobin
Week 8 185.84 £ 10.23 199.36 £ 10,10 168.24 £ 18.52 843 £ 023 at the end of treatment were significantly higher
P-value 0.004 <0,001 0.001 0.002 than those at baseline. The reason for this

study were composed of 90% herb extracts and 10%
maltodextrin. Each capsule of the study medication con-
tained 350 mg of Morus alba-leaf extracts. The patient
was instructed to take Morus alba-leal extracts two cap-
sules (700 mg) orally thrice daily before meals for eight
weeks. Concomitant medications for diabetes or hyperlipi-
demia were not allowed during the study period.

Outcome measures

The patients were followed every two weeks for four
visits. For each visit, the patient was asked for symptoms,
examined by the investigators and had blood tests for
complete blood count (CBC), fasling plasma glucose, total
cholesterol, triglyceride, electrolytes, renal function, liver
function as well as wrine examination. Glycosylated
hemoglobin assay was done at baseline and at the end of
the study.

Statistical analysis

Data were expressed as mean * standard error of
mean (SEM). Statistical comparisons between different
values were done using paired student-t-test or repeated
measured one-way analysis of variance (ANOVA). Signifi-
cance was accepted at P < 0.05.

RESULTS

Twenty-seven patients with newly diagnosed type 2
diabete were included. Twenty-two patients were females,
The mean age of the patients was 53.4 years, The patients
compliance to the study medication was satisfactory. The
changes in fasting plasma glucose, glycosylated hemoglo-
bin, blood total choelesterol and triglyceride are shown in
Table 1. The mean fasting plasma glucose levels at baseline,
week 2. week 4, week 6 and week 8 were 155.1, 179.
173.6, 183.9 and 185.8 mg/dl, respectively (p=0.04). The
mean glycosylated hemoglobin levels at baseline and week
8 were 7.6% and 8.4%, respectively (p=0.002). The mean
blood total cholesterol levels at baseline, week 2, week 4,
week 6 and week 8 were 229.6, 211.2, 210.2, 204.5 and
199.4 mg/dl, respectively (p<0.001). The mean blood tri-
glyceride levels at baseline, weck 2, week 4, week 6 and
week 8 were 235.4, 191.3, 174.5, 183.5 and 168.2 mg/dl,
respectively (p=0.001). No patients experienced side
effects of the treatment. Laboratory results on CBC, urine,
blood electrolytes, renal function and liver function at
baseline, week 2, week 4, week 6 and week 8 were not
significantly different.

DISCUSSION

Our study was unable to detect hypoglycemic effect
of Morus alba-leaf extracts at a dosage ol 2.1 g per day
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observation was unclear. The study medication
was composed of maltodextrin but this substance was not
related o glucose. The amount of glucose in Morus alba-
leaf extracts was minimal and this should not explain the
increase in fasting plasma glucose at the end ol treatment.
However our study showed that blood total choles-
terol and triglyceride levels at the end of therapy were
significantly reduced from those at baseline. The magni-
tude of the reductions was meaningful, i.e., blood total
cholesterol level was reduced by 13% whereas blood tri-
glyceride was reduced by 28.5%, and the mean blood
levels of both total cholesterol and triglyceride at the end
of therapy were less than 200 mg/dl. Our observation on
lipid lowering effect of Morus alba-leal extracts in the
patients supported the findings from animal experiments.’
Enkhmaa, et al. studied the effects of dietary consumption
of Morus alba leaves and their major flavonol glycoside
on the development of atherosclerotic lesions in LDL
receptor-deficient mice. The mice fed with dried Morus
alba-leaf powder or Morus alba leaves major flavonol
glycoside in addition to an atherogenic-diet for 8 weeks
had significantly lower total cholesterol and triglyceride
levels in the sera when compared with the control mice.
Atherosclerotic lesion areas in Morus alba-treated mice
were significantly reduced by 52% compared with that of
the controls. Although a lipid lowering effect of Morus
alba-leal extracts in patients with type 2 diabetes observed
in our study was very promising, the study was open-
labeled without concurrent controls hence the effect could
partly due to co-interventions. Although diet control in-
structions were not officially provided to the patients by
the investigators during the study period, the patients might
modify their eating habits due to a concern of having
diabetes and this could lead to a reduction in blood lipids.
Thereflore, further clinical trials on treatment of patients
with hyperlipidemia comparing Morus alba-leaf extracts
to placebo or conventional lipid lowering agents are war-
ranted.

CONCLUSION

The present study suggested that Morus alba-leaf
extracts taken orally at a dosage of 700 mg thrice daily
had no hypoglycemic effect but they exerted lipid lower-
ing effect. Further clinical trials on treatment of patients
with hyperlipidemia comparing Morus alba-leaf extracts
to placebo or conventional lipid lowering agents are war-
ranted.
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ABSTRACT

Health care personnel at a community hospital have used cinnamon stomachic mixture for treatment of patients with
functional dyspepsia for many years and they claimed that cinnamon stomachic mixture was effective without any supportive
evidence.

Objective: To determine the efficacy, safety, parients, compliance and satisfaction with the treaiment of cinnamon stomachic
mixture.

Methods. This was a randomized controlled study in 318 adults with functional dyspepsia presenting to 6 community hospitals.
The patients were randomized 1o receive 105 mg of simethicone three times a day or 30 ml of cinnamon stomachic mixture
three times a day for 7 to 14 days. The patients were evaluated for improvement of symptoms, compliance (o medication and
[mticnt.'sT satisfaction with the treatment. The data were analysed by descriptive statistics, chi-square statistics, student t test,
analysis of variance and non-parametric lests where appropriate.

Results: One hundred and fifty patients received simethicone and 168 patients received cinnarnqon stomachic mixture. The
baseline characteristics of the patients in both groups were not significantly different. The patients compliance to simethicone
and cinnamon stomachic mixture was 82% and 8%.3% respectively (p=0.09). The severity of the symptoms after treatment and
the response rates were not significantly different between both groups. Side effects were observed in 9.3% and 9.5% in the
simethicone group and the cinnamon stomachic mixture group respectively, Most of the patients in both groups were satisfied
with the treatments they reccived. The cost of a 14-day course of cinnamon stomachic mixture was 36 baht compared with 84
baht for that of simethicone.

Conclusion: Cinnamon stomachic mixture is effective and safe for the treamment of the patients with functional dyspepsia similar
to simethicone.

Keywords: Cinnamon stomachic mixture; functional dyspepsia; simethicone
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yspepsia refers to a group of upper gastrointesti-
nal symptoms that occur commonly in adults.
Dyspepsia is known to result from organic causes,
but the majority ol patients suffer [rom non-ulcer or func-
tional dyapcpsia.' The generally accepted definition by
most clinicians includes the presence of upper abdominal

Conespondance
E-mail; siviitdm

1103

pain or discomfort with or without other upper gastrointes-
tinal symptoms, such as nausea, belChlI‘lE and vomiting. In
studies using upper abdominal pain  as the definition, the
prevalence of uninvestigated dyspepsia has varied between

7%-34.2%." Two recent randomized controlled trials
revealed thai simethicone was more effective than a pla-
cebo for the treatment of patients with functional dyspep-
sia and the response observed in the simethicone group
was not significantly different from that in the cisapride



TABLE 1. Baseline characteristics of the study patients.

Characteristic Simethicone gr.

| T (N=150)
| Male : Female 45 : 105

| Medh age, yr + SD (Range) 48.6 £ 12.8
i (19-80)

Body weight, kg £ SD (Range) 57.8 £ 10.9
(35-97)

Mean symptom score £ SD 537k 219

Median symptom score 50
20 - 100

group.” The cinnamon stomachic mixture has been pro-
duced and used for the treatment of patients with func-
tional dyspepsia at a community hospital (Uthong Hospi-
tal) in Thailand for many years. The health care provi-
ders at this community hospital claimed that most of the
patients responded to cinnamon stomachic mixture and
they were also satisfied with the treatment they received.
The objective of this study was to determine the
efficacy and safety of cinnamon stomachic mixture for
treatment of patients with functional dyspepsia,

MATERIALS AND METHODS

The study was approved by the Ethics Committee of
the Department of Development of Thai Traditional Medi-
cine and Alternative Medicine, Ministry of Public Health.
This was a randomized controlled study conducted in 6
community hospitals namely Uthong Hospital, Kudchum
Hospital, Bangrathum Hospital, Wangchan Hospital,
Soongnern hospital and Somdej-Prayuparap-Lerng-Nok-Ta
Hospitals in Thailand. The eligibility criteria for the study
subjects were 1) age 20 years, 2) sympioms of dyspep-
sia, 3) duration of symptoms between 3 days to 30 days
and 4) agreed to participate in the study and signed the
written informed consent form. The exclusion criteria were
1) pregnancy, 2) had symptoms suggestive of organic
diseases i.e. fever, vomiting. hematemesis, melena, dia-
rrhea, weight loss > 3 kilograms within a month and
symptoms of other organic diseases, 3) had signs sugges-
tive of organic diseases i.e. anemia, jaundice, hepatome-
galy, splenomegaly, abdominal mass, signs of chronic liver
diseases, ascites, abdominal tenderness or guarding,
absence ol bowel sounds, signs ol intestinal obstruction
and signs of other organic diseases, 4) had been taking
ulcerogenic drugs e.g. aspirin, NSAIDS, and 5) allergic 1o
simethicone or any components of cinnamon stomachic
mixture.

The subjects were randomized to the simethicone
group or the cinnamon stomachic mixture group by block
randomization. The subjects in the simethicone group
received simethicone tablet of 105 mg. 3 times daily for 7
to 14 days. The subject in the cinnamon stomachic
mixture group received 30 ml of cinnamon stomachic
mixture 3 times daily for 7 to 14 days. Each milliliter of

TABLE 2. Treatment responses in terms of symptom score.

; Simethicone gr.
i i (N=150)

Before treatment 537+ 1.8

Day 7 after treatment 325 1.6

Day 14 after treatment 6.1 £ 1.5
p<0.001
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Mean symptom scoré + SEM

Cinnamon stomachic mixture gr. P
(N=168)
44 - 124 (.53
48.6 + 13.3 0.99
(20-91)
56.7 £ 133 0.2
(36-79)
51.9 £ 19.5 0.36
50
15 - 100

cinnamon  stomachic contained cinnamon bark (Cinna-
momum verum), samunlawaeng bark (Cinnamomum
bejolghota), licorice (Glycyrrhiza glabra) and clove
(Syzygium aromaticum) at the amount equivalent to 7.14
mg of each crude drug.

The cinnamon stomachic mixture was produced by
boiling 50 grams of dried cinnamon, samunlawaeng. lico-
rice and dried clove in 7,000 ml of water for 15 minutes.
Then a (easpoon of camphor and 70 ml of paraben were
added after leaving such a solution at room temperature
for 5 minutes. The preparation was left overnight and was
distilled through a clean cloth before bottling the distilled
solution in 300 ml glass bottles.

A sample size of 200 per group was estimated from
the following information 1) the mean difference of the
symptom score at baseline and at the end of treatment
was 30 (from 60 to 30) in the simethicone group and 25
(from 60 to 35) in the cinnamon stomachic mixture group,
2) the standard deviation of the mean difference in the
symptom score was 20, 3) type I error was 5%, and 4)
type II error was 20%.

All subjects received instructions on eating habits
and avoidance of the substances that might precipitate the
dyspeptic symptoms. The subject was evaluated for dys-
peptic symptoms at entry and day .7 and day 14 after
treatment using a visual analog scale of 0 (no symptoms)
to 100 (unbearable symptoms). Any concomitant or addi-
tional treatment. compliance to the study medications,
new symptom and satisfaction with the study medication
received including the convenience of taking medication,
taste and odor of the medications were also recorded at
follow up visits. The data were analyzed by descriptive
statistics, chi square statistics, student ( test, analysis of
variance and non-parametric lest where appropriate. The p
value of < 0.05 was considered statistically significant.

RESULTS

There were 318 subjects, 150 in the simethicone
group and 168 in the cinnamon stomachic mixture group.
The baseline characteristics of the patients are shown in
Table 1. Seventy percent of the patients were females.
The mean age, mean body weight and mean symptom
score of the patients in both groups were not significantly

Cinnamon stomachic mixture gr. P |
(N=168) |
519 1.5 0,36
293 1.6 0.17
155+ 1.2 0.76
p<0.001
1104



TABLE 3. Treatment responses in terms of disappearance of symptoms,

Simethicone gr.

I (N=150)
Before treatment 1]
Day 7 after treatment 22 (14.7%)

99 (66%)
(95% CI 58.1% - 73.1%)
p<0.001

Day [4 after treatment

different. Concomilant treatments such as antacid were
given to 20% and 11.9% of the patients in the simethicone
group and the cinnamon stomachic mixture group respec-
tively (p=0.07). A [ull compliance (o the medications was
reporied in 82% and 89.3% of the patients in the simethicone
group and the cinnamon stomachic mixture group respec-
tively (p=0.09). The mean symptom scores at the baseline
and those during and at the end of treatment are shown in
Table 2. The mean symptom scores at the baseline in both
groups were not significantly different (p=0.14). The mean
sympiom score on day 7 and day 14 was significantly less
than that at the baseline in both groups (p<0.001). The
mean symptom scores on day 7 and day 14 in both
groups were not significantly different. The treatment re-
sponses in terms of disappearance of symptoms (symptom
score  10) are shown in Table 3. The response rates on
day 7 and day 14 were significantly greater than those at
the baseline in both groups (p<0.001). The response rates
on day 7 and day 14 in both groups were not significantly
different. Side effects were observed in 9.3% and 9.5% in
the simethicone group and the cinnamon stomachic mix-
ture group respectively. The common side effects were
nausea, eructation, air discharge from the anus, dizziness
and constipation. All side effects were mild and no medi-
cation-related serious adverse events were observed. Most
of the patients in both groups were satisfied with the
treatments they received i.e. 80% and 83.3% of the pa-
tients in the simethicone group and the cinnamon
stomachic mixture group indicated that they would like to
receive the same treatments if they had the same symp-
toms.

DISCUSSION

The Gastroenterological Association of Thailand
reported thal the prevalence of dyspepsia in Thais was
20% (o 25% and the incidence of dyspepsia in Thais was
1% to 2%. A significant proportion of dyspeptic patients
were functional dyspepsia cases. Therefore functional dys-
pepsia is one of the very common health problems in
Thailand and it consumes a large amount of health care
resources. A meta-analysis on psychological interventions
for non-ulcer dyspepsia concluded that there was insutfi-
cient evidence to confirm the efficacy of psychological
intervention in non-ulcer dysptq:mia.J Another meta-analy-
sis on pharmacological interventions for non-ulcer dys-
pepsia revealed that prokinetics, H2 receptor antagonists
and proton pump inhibitors were effective in therapy of
non-ulcer dyspepsia.” These effective medications are
expensive and have side effects, Many herbal medicines
were found to be effective for treatment of functional
dyspepsia. They were ganaton, extracts from bitter candy
tuft, matricaria flower, peppermint leaves, caraway, lico-
rice root & lemon balm, artichoke leal extract, lberm,ast
peppermint oil & caraway oil and red pepper.’ e
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~ Number of patients (%) with symptom score 10

Cinnamon Stomachic Mixture gr. P
(N=168)
0
36 (21.4%) 0.15
106 (63.1%) 0.67

(95% CI 55.6% - 70%)
P

However there has been no study on the efficacy and
safety of cinnamon stomachic mixture for treatment of
functional dyspepsia.

We conducted this randomized controlled study in 6
community hospitals where sophisticated investigations such
as gastroscopic examination and urea breath test were
unavailable and we needed to enroll the subjects diag-
nosed as having functional dyspepsia based on their clini-
cal features. Simethicone was chosen as a comparator
drug instead ol placebo because there was evidence that
simethicone was more effective than a placebo in treating
functional dyspepsna Simethicone was also the medica-
tion most commonly used by health care personnel at
these community hospitals for freating the patients with
functional dyspepsia. We did not use cisapride in our
study although it was a prokinetic drug because cisapride
has many drug interactions leading to serious side effects
and it is no longer a treatment option in functional dys-
pepsia‘”'”

Our study found that cinnamon stomachic mixture
was effective in alleviating the symptoms by 70% and
had a favorable response of 63% at the end of 2 weeks,
similar 1o that of simethicone. The use of cinnamon sto-
machic mixture for longer duration might increase the
response rate since many clinical studies on the treatment

ol functional dyspcPsm uqed the study medications for
longer than 4 weeks ™" "™'*'" and they found a favorable
response of up to 80%. However, we did not use a longer
duration ol (reatment since we thought that the patients
who did not respond to a 2-week course of medication
should have further appropriate investigations performed
to detect organic causes of their persistent dyspeptic symp-
toms, The side effects of cinnamon stomachic mixture
were uncommon and all of them had mild severity. The
patients who received cinnamon stomachic mixture showed
a very good compliance to treatment and were satisfied
with this treatment. Moreover the cost of a 14-day course
of cinnamon stomachic mixture was 36 baht compared
with 84 baht for that of simethicone.

In summary cinnamon stomachic mixture for 2 weeks
is effective, safe and cheap in relieving the symptoms of
60% of the patients with a clinical diagnosis of functional
dyspepsia and it should be included as a treatment option
for functional dyspepsia, especially in community hospi-
tals.
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KEYWS;RDS Summary

Colistin; Objective: Todetermine the efficacy and safety of colistin (colistimethate sodium) produced by a
Pseudomonas local pharmaceutical company in Thailand for the treatment of infections caused by multidrug-
aeruginosa; resistant (MDR) Pseudomonas aeruginosa and Acinetobacter baumannii,

Acinetobacter Methods: Patients hospitalized at Siriraj Hospital between January 2005 and April 2006, who had
baumannii infections caused by MDR P. aeruginosa or A. baumannii, were enrolled in the study. Colistin

(colistimethate sodium) at a dosage of 5 mg/kg/day was given intravenously in two divided doses.
Primary outcomes were the clinical response and 30-day mortality; secondary outcomes were
microbiological response and adverse events.

Results: Ninety-three patients infected with MDR P. aeruginosa and A. baumannii were enrolled.
Seventy-eight patients (71 with A. baumannii and seven with P aeruginosa) received colistin,
whereas 15 patients (12 with A, baumannii and three with P aeruginosa) received other
antibiotics. The mean age, gender, underlying conditions and severity of illness of the patients
in both groups were not significantly different. In the colistin group, 63 patients (80.8%) had a
favorable clinical response and 94.9% had a microbiological response. The overall mortality of the
patients in the colistin group was 46.2% and that in the non-colistin group was 80%. Nephrotoxicity
was found in 24 patients (30.8%) in the colistin group and 17 of them had predisposing factors
contributing to their renal dysfunction. No neurotoxicity was observed among the 78 patients.

* Corresponding author. Tel.: +66 2 412 5594; fax: +66 2 412 5994.
E-mail address: visanut@yahoo.com (V. Thamlikitkul).
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Conclusion: Locally produced colistin appears to be safe and effective for the treatment of
infections caused by MDR P. geruginosa and A. baumannii in Thai adult patients.
© 2006 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.

Introduction

Nosocomial infections caused by multidrug-resistant (MDR)
organisms are emerging worldwide.'=2 The incidence of MDR
pathogens, particularly Acinetobacter baumannii and Pseu-
domonas aeruginosa, in Thailand has dramatically
increased. A prospective cohort study of 208 clinical isolates
of A. baunannii recovered from the patients in Siriraj Hos-
pital from January to December 2002, revealed that 86
strains (41.3%) were isolated from the infected patients
and the remaining 58.7% were colonizers.® In this study,
57% of A. baumannii isolates were resistant to all antimicro-
bial agents available in Thailand including beta-lactams,
aminoglycosides and fluoroquinolones, and the overall mor-
tality rate of the patients infected with pandrug-resistant A.
baumannii was 79%.% The study of 104 clinical isolates of A.
baumannii from 100 hospitalized patients at Maharaj Nakorn
Chiang Mai hospital, Thailand also observed that 46% of the
isolates were pandrug-resistant and the overall mortality
was 52%.°

Over the past few years there have been reports on
treating patients infected with MDR A. baumannii and P.
aeruginosawith polymyxin B and colistin.”~® They found that
polymyxin B and colistin had modest efficacy and were safe.
In vitro activity of polymyxin B and colistin against 100
clinical isolates of MDR A. baumannii and 100 isolates of P
aeruginosa collected from the patients hospitalized at Sir-
iraj Hospital from 2002 and 2003, revealed that all isolates
were susceptible to polymyxin B and colistin.'® However
polymyxins are not available in Thailand and international
pharmaceutical companies do not have a policy to import
polymyxins to Thailand. Therefore we asked a local phar-
maceutical company to produce colistin and this product has
been approved by the Thai Food and Drug Administration
since 2004.

The objective of this study was to determine the efficacy
and safety of colistin produced by a local pharmaceutical
company in Thailand for the treatment of infections caused
by MDR P. aeruginosa and A. baumannii.

Methods

The study was approved by the ethics committee on human
research of the Faculty of Medicine Siriraj Hospital, and all
participating subjects signed the informed consent form. This
was a pragmatic clinical trial conducted at Siriraj Hospital,
Bangkok, Thailand, between January 2005 and April 2006,
The eligible subjects were hospitalized patients over the age
of 18 years who were infected with A. baumannii or P
aeruginosa resistant to beta-lactams, fluoroquinolones and
aminoglycosides. We excluded patients with infections
caused by A. baumannii or P aeruginosa with other bacteria
from our study because we felt that it was difficult to
determine the efficacy of colistin for treatment of infections
caused by MDR A. baumannii or P aeruginosa. Colistin was

offered to all such patients and if the patients and their
responsible physicians agreed to have colistin treatment, the
patients received intravenous colistin (colistimethate
sodium) of 5 mg/kg/day in two divided doses. The dosage
of colistin was adjusted according to the patients’ renal
function.'! If the patients or their responsible physicians
did not wish to join the study, they received other antibiotics
according to their physicians’ decisions and these patients
were defined as the "non-colistin group’.

All isolates of A. baumannii and P eeruginosa from the
eligible patients were tested for colistin susceptibility by E-
test according to the manufacturer’s guidelines (AB Biodisk,
Sweden). A suspension of each isolate in Mueller—Hinton
broth (BBL-Becton Dickinson, USA), adjusted to the density
of a0.5 McFarland standard, was swabbed in three directions
to ensure uniform growth onto Mueller—Hinton agar (BBL-
Becton Dickinson, USA) plates. Once the agar surface was
completely dry, an E-test colistin strip (ranging from 0.06 to
1024 pg/ml) was applied to each plate and the plates were
incubated at 35 “C for 16—20 hours. The minimum inhibitory
concentration (MIC) was read where inhibition of growth
intersected the E-test strip. Quality control strains of Escher-
ichia coli ATCC 25922 and P. aeruginosa ATCC 27853 were used
with the reference MIC range of 0.125-0.5 and 0.5-2 mg/l,
respectively. The susceptible isolate was defined as having a
MIC of <2 mg/l. Quantitative colistin serum level was deter-
mined by micrabiological assay.'

The primary outcomes were the clinical response and 30-
day mortality. A good clinical response referred to a combi-
nation of clinical cure and clinical improvement. Clinical
cure was defined as a disappearance of symptoms and signs
of infection and clinical improvement was defined as a
partial resolution of the symptoms and signs of infection.
The secondary outcomes were microbiological response and
adverse effects. Successful microbiological response was
defined as an eradication of the causative organisms at
the end of treatment. Nephrotoxicity was defined as an
increase in serum creatinine of at least two-fold of the
baseline value or a 30% decrease of creatinine clearance
from the baseline value.

Results

Between January 2005 and April 2006, 93 patients met the
inclusion criteria. Seventy-eight patients were in the colistin
group and 15 patients in the non-colistin group. The baseline
characteristics of the patients are shown in Table 1. The
mean age, gender, underlying conditions, and severity of
illness of the patients in both groups were not significantly
different.

Presenting infections in the colistin group were: pneumo-
nia (54), bacteremia and/or catheter related infection (9),
intra-abdominal infection (5), urinary tract infection (4), skin
and soft tissue infection (5), and sinusitis (1). In the colistin
group, 71 patients (91%) were infected with A. baumannii and
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seven (9%) were infected with P. aeruginosa, whereas 12
patients (80%) were infected with A. baumannii and three
(20%) were infected with P aeruginosa in the non-colistin
group. In vitro susceptibility tests determined by E-test
revealed that all A. baumannii and P. aeruginosa isolates
had a MIC of colistin less than 2 mg/l and were considered
susceptible to colistin. In the colistin group, 33 patients
(42.3%) received colistin alone, whereas 45 patients
(57.7%) received colistin with other antibiotics including
vancomycin, aminoglycosides, metronidazole or carbape-
nems. In the non-colistin group, the patients received car-
bapenems (6), cefoperazone/sulbactam (3), cefoperazone/
sulbactam combined with netilmicin (4), and cefoperazone/
sulbactam combined with carbapenem (2).

The treatment outcomes are shown in Table 2. Sixty-four
patients (82.1%) in the colistin group had a good clinical
response. The clinical response in the patients who received
colistin alone was B4.8% and in those who received colistin
with other antibiotics was 77.8%; only four patients (26.7%) in
the non-colistin group responded.

All cause mortality within 30 days was 46.2% in the colistin
group and B0% in the non-colistin group (p=0.03). The
relative risk of death in the colistin group was 0.58 of the
non-colistin group with a 95% confidence interval (Cl) of 0.41

to 0.82. The difference in mortality was statistically signifi-
cant and the number needed to treat (NNT) was approxi-
mately three, which implies that only three patients infected
with MDR A. baumannii or P aeruginosa needed to be treated
with colistin in order to prevent one additional death. The
overall mortality rates of the patients infected with A.
baumannii and P. aeruginosa in the colistin group were
46.5% and 42.9%, respectively.

A microbiological response was found in 94.9% of the
patients in the colistin group and none in the non-colistin
group. Nephrotoxicity was observed in 24 patients (30.8%) in
the colistin group. The incidence of nephrotoxicity of the
patients in the colistin group was significantly less than that
in the non-colistin group. Seventeen (70.8%) of 24 patients in
the colistin group who developed nephrotoxicity had other
predisposing factors contributing to a decline in renal func-
tion including nephrotoxic drugs, chronic kidney diseases,
and hypovolemia. Nephrotoxic effects were mild and rever-
sible without requiring renal replacement therapy. No neu-
rotoxicity or drug reaction was observed in the patients who
received colistin. The average dose of colistin was 179.6 mg/
day, the average duration of colistin treatment was 11.9
days, and the average total dose of colistin was 2.1 g/
patient/course.
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Discussion

This study used colistimethate sodium (also called colistin
methanesulfate, pentasodium colistimethane sulfate, or
colistin sulfonyl methate), which is less potent and less toxic
than colistin sulfate.'*'* Colistin has a narrow spectrum of
antimicrobial activity and is active against most aerobic
Gram-negative bacilli including P aeruginosa and Acineto-
bacter spp, even the organisms that are multidrug-resis-
tant.' Several reports published during the period 1999 to
2003 revealed that polymyxins were effective and safe for
treatment of patients infected with MDR Gram-negative
bacteria including A. baumannii and P, aeruginosa.7‘9 We
therefore attempted to study the efficacy and safety of
locally produced colistin.

We were unable to do a randomized controlled study to
compare colistin with other antibiotics since it would be
unethical to provide antibiotics likely to be ineffective to
patients, while the antibiotic active against the causative
pathogens, colistin, was available. Therefore we had to
offer colistin to all patients who had infections caused by
A. baumannii or P. aeruginosa resistant to beta-lactams,
fluoroguinolones and aminoglycosides. However, the base-
line characteristics of the patients including mean age,
gender, underlying conditions, severity of illness and the
sites of infections of the patients in both groups were
comparable.

The results from our study also showed a good clinical
outcome and less overall mortality in patients who received
colistin for treatment of MDR A. baumannii and P. aeruginosa.
A good clinical outcome was found in 82.1% of patients
treated with colistin no matter how the patients received
it, alone or with other antibiotics. Overall mortality
decreased from 79% in a previous study of A. baumnannii
infections in the same hospital to 46.5% of the patients
infected with A. baumannii treated with colistin in this
study.® The overall mortality in the non-colistin group in this
study was still up to 80%. Furthermore, NNT for mortality
from our study was only three, indicating that only three
patients infected with MDR A. baumannii or P. aeruginosa
needed to be treated with colistin in order to prevent one
additional death. Moreover the cost of colistin was approxi-
mately 10 to 20 times lower than that of other antibiotics
used to treat MDR A. baumannii and P. @eruginosa such as
carbapenems, cefoperazone/sulbactam, and cephalosporins
with or without aminoglycosides.

A microbiological response was abserved in 74 patients
(94.9%) in the colistin group. Three patients who did not have
a microbiological response also had a good clinical outcome.
However, antibiotic susceptibility profiles of these persistent
isolates were different from those of the original isolates and
these isolates could be new colonizers. In four patients who
had no microbiological response after 72 hours of colistin
treatment, the serum levels of colistin were measured by
bioassay and the results showed that colistin levels were
adequate at 4-8 times above the MIC of the organism.
Therefore the same dose of colistin was continued for 7 days
and all patients eventually had a microbiological response.
We excluded patients with infections caused by A. baumannii
or P. aeruginosa with other bacteria from our study, therefore
the efficacy of colistin for treatment of mixed infections is
unknown.

Nephrotoxicity is an important side effect of colistin. In
our study, nephrotoxicity was found in 30.8% of the patients
receiving colistin; this is comparable to the results found in
a previous report. ' Some patients in the colistin group who
developed nephrotoxicity also had other contributing fac-
tors. Nephrotoxicity in these patients was mild and rever-
sible without requiring renal replacement therapy. Some
patients had improvement in their renal function after
colistin treatment, which implies that the worsening of
renal function was probably due to a severe infection or
other conditions. The incidence of nephrotoxicity of the
patients in the non-colistin group was significantly more
than that in the colistin group. This observation might be
due to uncontrolled infections and the side effects of
medications including antibiotics given to the patients.
No neurotoxicity or drug reaction was observed in the
patients in our series.

Although the ability of Gram-negative bacteria to
develop resistance to colistin is rare, such Gram-negative
bacteria can develop resistance to colistin through mutation
or adaptation mechanisms.'*'® We therefore recommend
that colistin, as the only currently available drug for the
treatment of MDR Gram-negative bacteria in Thailand,
should be reserved for treatment of infections caused by
multidrug-resistant Gram-negative bacteria that are only
susceptible to colistin.

In summary, we found that colistin appears to be safe and
effective for treatment of infections caused by multidrug-
resistant P aeruginosa and A, baumannii in Thai adult
patients. Treatment with colistin decreases patient mortality
and is cost-effective.

Acknowledgements

The authors thank the Thailand Research Fund for supporting
the study, Atlantic Pharmaceutical Co. Ltd for supplying
colistin and colistin E-test strips, Ms Pornsiri Chinsawangwa-
tanakul and Ms Sunee Thanakhumtorn for coordinating the
study, and Dr Methee Chayakulkeeree for reviewing the
manuscript.

Conflict of interest: No conflict of interest to declare.

References

1. Bergogne-Berezin E, Towner KJ. Acinetobacter spp. as nosoco-
mial pathogens: microbiological, clinical, and epidemiological
features. Clin Microbiol Rev 1996;9:148—65.

2. Livermore D. Multiple mechanisms of antimicrobial resistance in
Pseudomonas aeruginosa: our worst nightmare? Clin Infect Dis
2002;34:634-40.

3. Hamberger H, Diekema D, Fluit A. Surveillance of antibiotic
resistance in European |CUs. J Hosp Infect 2001;48:161—76.

4. Thamlikitkul V, Jintanothaitavorn D, Sathimethakul R, Vaiyhaya-
phichet 5, Trakulsomboon 5, Danchaivijitr 5. Bacterial infections
in hospitalized patients in Thailand in 1997 and 2000. J Med Assoc
Thai 2001;84:666—73.

5. Keerasuntonpong A, Samakeepanich C, Tribuddharat C. Epide-
miology of Acinetobacter baumnannii infections in Siriraj Hospi-
tal. Siriraj Med J 2006;58:951—4.

6. Chaiwarith R, Mahatthanaphak S, Boonchoo M, Supparatpinyo K,
Sirisanthana T. Pandrug-resistant Acinetobacter baumannii at
Maharaj Nakorn Chiang Mai Hospital. J Infect Dis Antimicrob
Agents 2005;22:1-8.



406

P. Koomanachai et al.

7.

Markou N, Apostolakos H, Koummoudiou C, Athanasiou M, Kout-
soukou A, Alamanos |, et al. Intravenous colistin in the treatment
of sepsis from multiresistant Gram-negative bacilli in critically ill
patients. Crit Care 2003;7:78—83.

. Ouderkirk JP, Nord JA, Turett GS, Kislak JW. Polymyxin B nephro-

toxicity and efficacy against nosocomial infections caused by
multiresistant Gram-negative bacteria. Antimicrob Agents Che-
mother 2003;47:2659—62.

. Levin AS, Barone AA, Penco J, Santos Ml, Marinho IS, Arruda EAG,

et al. Intravenous colistin as therapy for nosocomial infections
caused by multidrug-resistant Pseudomonas aeruginosa and Aci-
netobacter baumannii. Clin Infect Dis 1999;28:2008—11.

. Tribuddharat C, Tiensasiton C, Techachaiwiwat W, Rugdeekha S,

Dhiraputtra C, Thamlikitkul V. In vitro activity of polymyxin E
against multi-drug resistant Pseudomonas aeruginosa and Aci-
netobacter baumannii. J Infect Dis Antimicrob Agents 2003;20:
135-7.

11.

12.

13.

14.

15.

16.

Evans ME, Feola DJ, Rapp RP. Polymyxin B sulfate and colistin: old
antibiotics for emerging multiresistant Gram-negative bacteria.
Ann Pharmacother 1999;33:960—7.

Wootton M, Holt HA, MacGowan AP. Development of a novel assay
method for colistin sulphomethate., Clin Microbiol Infect
2005;11:243—4.

Falagas ME, Kasiakou SK. Colistin: the revival of polymyxins for
the management of multidrug-resistant Gram-negative bacterial
infections. Clin Infect Dis 2005;40:1333—41.

Kaye D. Current use for old antibacterial agent. Inf Dis Clin N Am
2004;18:669-73.

Falagas ME, Kasiakou SK. Toxicity of polymyxins: a systematic
review of the evidence from old and recent studies. Crit Care
2006;10:R27.

Moore RA, Chan L, Hancock RE. Evidence for two distinct
mechanisms of resistance to polymyxin B in Pseudomonas aer-
uginosa. Antimicrob Agents Chemother 1984;26:539—45.



Thailand

Bangkok, Thailand

Bancherd Balamongkhon, MD, and Visanu Thamlikitkul, MD

Implementation of chlorhexidine
gluconate for central venous catheter
site care at Siriraj Hospital, Bangkok,

Background: A meta-analysis and cost-effectiveness analysis of randomized controlled trials comparing chlorhexidine gluconate
with povidone-iodine solutions for venous catheter site care found thar the use of chlorhexidine gluconate significantly reduced
the risk for catheter-related bloodstream infections and that it was cost-effective. The objective of the study was to implement lo-
cally formulated chlorhexidine gluconate for central venous catheter (CVC) site care in intensive care units (ICUs) at Siriraj Hospital.
Methods: The study was conducted in 312 subjects who needed CVC insertions in 3 ICUs from January to July 2006. One hundred
rwenty subjects received 2% chlorhexidine gluconate in 70% alcohol, whereas 192 subjects received 10% povidone-iodine as
the antiseptic solution for CVC site care. The patients were assessed for CVC-related infections and for any adverse effects of 2%

chlorhexidine gluconate in 70% alcohol.

Results: The incidence of CRBSIs in the indwelling CVC subjects who received 2% chlorhexidine gluconate in 70% alcohol was
less than those who received 10% povidone-iodine during the same period, 3.2 versus 5.6 episodes per 1000 CVC days, respec-
tively (P = .06; OR, 3.26, 95% CI: 0.97-10.92). No adverse effects related to using 2% chlorhexidine gluconate in 70% alcohol

were observed.

Conclusion: The locally formulated 2% chlorhexidine gluconate in 70% alcohol was safe, effective, and efficient for CVC site care

in ICUs at Siriraj Hospital. (Am ] Infect Control 2007;35:585-8.)

Insertions of central venous catheters (CVC) are in-
dispensable in modern-day medical practice, particu-
larly in intensive care units (ICUs). Although such
catheters provide necessary vascular access, their use
puts patients at risk for local and systemic infectious
complications, including local site infection, cathe-
ter-related bloodstream infections (CRBSIs), septic
thrombophlebitis, endocarditis, and other metastatic
infections. The majority of hospital-acquired BSIs are
associated with the use of a CVC. Rates of CVC-associ-
ated BSI vary considerably by hospital size, hospital
servicelunit, and type of CVC. During 1992-2001,
National Nosocomial Infections Surveillance (NNIS)
hospitals in the United States reported ICU rates of
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CVC-associated BSI ranging from 2.9 to 11.3 episodes
per 1000 CVC days.' Bloodstream infections related
to the use of CVCs are an important cause of patient
morbidity and mortality and increased health care
costs.” One of the major areas of emphasis in the evi-
dence-based guidelines for preventing CABSIs is using
a 2% chlorhexidine preparation for skin antisepsis.”
The aforementioned recommendation is based on ev-
idence from a meta-analysis of randomized controlled
trials comparing chlorhexidine gluconate with povi-
done-iodine solutions for catheter site care.* Among
patients with a CVC, chlorhexidine gluconate reduced
the risk for CRBSIs by 49%. The cost-effectiveness
analysis of chlorhexidine gluconate compared with
povidone-iodine solution for vascular catheter inser-
tion site care revealed that the use of chlorhexidine
gluconate in place of povidone-iodine was a simple
and cost-effective method of improving patient safety
in the hospital setting.”

Siriraj Hospital is a tertiary care university hospital
in Bangkok, Thailand. The capacity of the hospital is
2335 beds: 2200 beds in 111 general wards and 135
beds in 10 ICUs. The incidence of CRBSIs was 5 epi-
sodes per 1000 CVC days in 2005. The recommended
antiseptic for CVC site care in the hospital’s work in-
structions is 10% povidone-iodine. We attempted to
change the policy on using antiseptic solution for
CVC site care in Siriraj Hospital to improve the quality

585
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in health care and patient safety. We conducted the
cost-effectiveness analysis of chlorhexidine gluconate
compared with povidone-iodine solution for CVC site
care using the local data of Siriraj Hospital in 2005.
We also found that the use of chlorhexidine, rather
than povidone-iodine, for CVC site care resulted in sav-
ings of US $8 per catheter used, despite the fact that
the cost of the chlorhexidine gluconate formulation was
10% more than povidone-iodine.® Hence, chlorhexi-
dine gluconate should replace 10% povidone-iodine
as a skin antisepsis for CVC site care in Siriraj Hospital.
However, chlorhexidine solution for use as skin antisep-
sis for CVC site care is not available in Thailand. There-
fore, we asked the Pharmacy Department of ouir hospital
to formulate 2% chlorhexidine gluconate in 70% alco-
hol for CVC site care. The formulation was made by
diluting 20% chlorhexidine gluconate and 95% ethyl
alcohol in purified water to achieve 2% chlorhexidine
gluconate in 70% alcohol. The solution was found to
contain good antimicrobial activity up to 6 months after
production. This study described an implementation of
locally produced 2% chlorhexidine gluconate in 70%
alcohol for CVC site care in ICUs at Siriraj Hospital.

METHODS

The study was approved by the Ethics Committee on
Human Research, Faculty of Medicine Siriraj Hospital.
The written consent form to join the study was signed
by the participating subjects or their legal guardians.
The study sites were a medical ICU and 2 surgical
ICUs. The study was conducted during January to July
2006. The study subjects were adult patients hospital-
ized at 3 study ICUs who needed CVC insertion. The
CVC insertion was performed in ICUs under a maximal
sterile barrier. The responsible health care personnel
were encouraged to use 2% chlorhexidine gluconate
in 70% alcohol as the antiseptic solution for CVC site
care. The 2% chlorhexidine gluconate in 70% alcohol
was to be used for painting the skin over the CVC inser-
tion area and for cleaning the skin at the CVC insertion
site thereafter every 24 to 48 hours and as needed. The
participating subjects were assessed daily for CVC-
related infections until 48 hours after the CVC had been
removed. A blood sample was drawn from the CVC
for culture on days 3 and 7 and every 7 days thereafter
until the CVC was removed. A CRBSI is defined as bac-
teremia/fungemia in a patient with a CVC with at least
| positive blood culture obtained from a peripheral
vein, clinical manifestations of infections (ie, fever,
chills, and/or hypotension), and no apparent source
for the BSI except the CVC. The subjects were also ob-
served for any adverse effects of 2% chlorhexidine
gluconate in 70% alcohol. We aimed to recruit 110 sub-
jects to determine whether the incidence of CRBSIs was
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decreased to 2.5 episodes per 1000 CVC days. The data
analyses were performed by descriptive statistics and
multiple logistic regression. Multiple logistic regression
was employed to test whether there was a difference in
the occurrence of CRBSIs between the 2 methods, ad-
justing for the natural logarithm of number of insertion
days. Goodness of fit of the model was assessed using
the Hosmer-Lemeshow test.

RESULTS

There were 312 patients in 3 ICUs who received
CVC insertions during the study period. The total CVC
insertion days were 2190. One hundred twenty sub-
jects (933 CVC days) received 2% chlorhexidine gluco-
nate in 70% alcohol, whereas 192 subjects (1257 CVC
days) received 10% povidone-iodine as the sole agent
for CVC site care. The characteristics of the patients
in the chlorhexidine group were as follows: (1) 59.2%
were males;, (2) 55.8% were surgical ICU patients;
(3) sites of CVC insertion were internal jugular vein
(58.3%), subclavian vein (23.3%), and femoral vein
(15.8%), (4) types of CVC were pulmonary artery cath-
eter (36.7%) and multilumen catheter (40%); (5) mean
APACHE Il score was 27; and (6) average duration of in-
dwelling CVC was 7.8 days. The aforementioned char-
acteristics were not significantly different from those
in the povidone-iodine group. The incidence of CRBSIs
of the patients in the study ICUs and other ICUs dur-
ing the study period and in 2005 are shown in Table 1.
The overall incidence of CRBSIs in the indwelling CVC
patients in all ICUs during January to July 2006 was
slightly higher than that during January to December
2005, 6.4 vs 4.8 episodes per 1000 CVC days, respec-
tively. The incidence of CRBSIs in the indwelling CVC
patients in the study ICUs who received 2% chlorhex-
idine gluconate in 70% alcohol was less than those
who received 10% povidone-iodine during the same
period, 3.2 vs 5.6 episodes per 1000 CVC days, respec-
tively (P = .06; OR, 3.26; 95% CI: 0.97-10.92). All
patients who had CRBSIs were symptomatic and re-
ceived antimicrobial agents. The mortality rate of the
patients with CRBSI was 40%. No adverse effects
related to using 2% chlorhexidine gluconate in 70%
alcohol were observed in the participating subjects.

DISCUSSION

Health research findings should be appropriately
utilized and ultimately have impact on policy, practice,
and patients’ outcomes. The key messages from the
2004 World Report on Knowledge for Better Health are
that biomedical discoveries cannot improve people’s
health without studies to find out how to apply them
specifically within different health systems, population
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Table |, The incidence of CRBSIs of the patients with indwelling CVC in Siriraj Hospital ICUs during January to July 2006

and January to December 2005

Type of antiseptic Incidence of CRBSIs

Period Type of ICU solution per 1000 CVC days
January to July 2006 3 Study ICUs 2% Chlorhexidine 32
gluconate in 70% alcohol
January to July 2006 3 Study ICUs 10% Povidone-iodine 5.6
January to July 2006 Other ICUs 10% Povidone-iodine 6.6
January to July 2006 All ICUs 10% Povidone-iodine 64
January to December 2005 3 Study ICUs 10% Povidone-iodine 5.0
January to December 2005 Other ICUs 10% Povidone-iodine 4.6
January to December 2005 All ICUs 10% Povidone-iodine 4.8

groups, and diverse political and social contexts and
that stronger emphasis should be placed on translating
knowledge into actions to improve health, thereby
bridging the gap between what is known and what is
actually being done.” The framework for bridging the
gap between knowledge and action for health was
proposed.®

The current situation on the use of antiseptic
solution for CVC site care at Siriraj Hospital was a
“know-do" gap. Our study was not intended to be a
randomized controlled study to determine the efficacy
and safety of 2% chlorhexidine gluconate in 70% alco-
hol compared with 10% povidone-iodine because it
has already been demonstrated that chlorhexidine glu-
conate is more effective and efficient *° Moreover, the
Ethics Committee on Human Research would not allow
us to conduct such a study design knowing that one in-
tervention is more effective than another. Therefore,
our study was an operational research to implement
a new intervention that has been proven for effective-
ness and efficiency in health care services and to con-
vince health care personnel that a locally formulated
2% chlorhexidine gluconate in 70% alcohol was effec-
tive and safe. Because this was an operational research,
we encouraged health care personnel to use the new
intervention and we also asked the patients or their
legal representatives for their willingness to join the
study. Many patients in the study ICUs still received
povidone-iodine because (1) they were unable to give
consent and their legal representatives were not pre-
sent at the time we inserted the CVC, and (2) some
health care personnel preferred povidone-iodine be-
cause of its dark brown color on the painted skin,
whereas the skin painted with chlorhexidine did not
contain any color.

The results of the implementation of the locally pro-
duced 2% chlorhexidine gluconate in 70% alcohol as
skin antisepsis for CVC site care revealed that the inci-
dence of CRBSIs in the indwelling CVC patients who
received 2% chlorhexidine gluconate in 70% alcohol
was less than that of 10% povidone-iodine. A reduction

of the incidence of CRBSIs in the indwelling CVC
patients who received 2% chlorhexidine gluconate in
70% alcohol likely resulted from the implementation
of 2% chlorhexidine gluconate in 70% alcohol to re-
place 10% povidone-iodine. The reduction of CRBSIs
in the patients who received chlorhexidine gluconate
from 36% to 43% observed in our study was less
than the average value of 49 % from the meta-analysis.*
This might be due to a difference in the patient popu-
lation and the ICU settingds in Siriraj Hospital. However,
the sensitivity analysis of the cost-effectiveness study
using the local data revealed that the use of 2% chlo-
rhexidine gluconate in 70% alcohol still saved cost,
even if the incidence of CRBSIs in the indwelling CVC
patients who received 2% chlorhexidine gluconate in
70% alcohol was reduced by 10% or the cost of 2%
chlorhexidine gluconate in 70% alcohol exceeded US
$6 per 100 mL. Our implementation of chlorhexidine
gluconate in place of the current standard solution
for CVC site care in ICUs at Siriraj Hospital confirms
that the new intervention is a cost-effective method,
it improves the safety of patients hospitalized in ICUs,
and it enhances the quality of health care service at
Siriraj Hospital.

The study results were presented to the dean and
the hospital administrator in September 2006, and
the policy on replacing 10% povidone-iodine with
2% chlorhexidine gluconate in 70% alcohol as a skin
antisepsis for CVC site care was adopted. A revision
of the practice guidelines on using antiseptic solution
for CVC site care was made. The Pharmacy Department
of Siriraj Hospital has produced 2% chlorhexidine
gluconate in 70% alcohol with a dark blue color to be
used as antiseptic solution for CVC site care for all
ICUs since November 2006. The study results were
presented at the infection control meeting, and several
regional hospitals in Thailand switched skin antisepsis
from povidone-iodine to chlorhexidine gluconate.

It is hoped that the study we have described will
encourage responsible health care institutions to pay
more attention to narrowing the gap between what
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we have the knowledge to do and what is actually done
as well as on developing a culture in which decisions
taken by the policy makers, the health professionals,
and the public are based on evidence.

The authors thank Montree Suwanich, Tanita Thaweethamcharoen, and Bordeesuda
Suiwongsa for formulating and producing 2% chlorhexidine gluconate in 70% alcohol;
Suwanna Trakulsemboon for testing antibacterial activities of chlorhexidine gluconate;
Chulaluk Komoltri for analyzing the data; Sunee Tanakumtorn and Laksamee VWatta-
namongkelsil for coordinating the study; Thepnimitr Judaeng for providing the
data on CRBSIs in ICU patients; and Dr. Surat Tongyoo, Dr. Chiarat Permpikul, and
Dr. Puttipannee Yorrakitpokatorn for their supervision,
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ABSTRACT

Objective: To determine prevalence of antibiotic-resistant bacteria colonized in throat and gastrointestinal tract ol neutropenic
patients at Siriraj Hospital,

Methods! Adult patients who had recent neutropenia (absolute neutrophils <500) without any evidence ol inlections were
recruited from January 2006 to March 2007 at Hematology Clinic and Department of Medicine Siriraj Hospital. The throat
swabs and stool samples or peri-anal swabs collected from the patients were sent for bacterial culture and antibiotic susceptibility
testing,

Results: There were 140 patients. 75 (53.6%) were females. The mean age was 49.3 years. The major underlying diseases were
leukemia (53.6%) and lymphoma (33.3%). The main causes of neutropenia were chemotherapy-induced (84.3%) and the
underlying diseases (15.7%). The bacteria commonly recovered from the stools or throat swabs of the patients were E.coli
(77.9%). Klebsiella pneumoniae (46.4%), Enterobacter sp (20%) and Enterococcus sp. (45.7%). ESBL-producing gram negatives,
Pseudomonas aeruginosa, Acinetobacter sp. and MRSA were found in 13.6%, 8.6%, 5% and 1.4% respectively. The susceptibility
rate of E.coli, Klebsiella pneumoniae and Enferobacter sp. 1o co-trimoxazole, co-amoxiclav and ciprofloxacin was 51.3%, 73.2%
and 74.8% respectively. Less than 50% of ESBL-producing gram negatives, Pseudomonas aeruginosa and Acinetobacter sp.
were susceptible to the aforementioned oral antibiotics.

Conclusion: Ciprofloxacin or co-amoxiclay seems to be a suitable oral antibiotic for preventing gram negdtive bacterial infection
in ambulatory neutropenic patients in Thailand. However, the patients receiving such antibiotics still have more than 25% risk
of carrying gram negalives resistant 1o both antibiotics.

Keywords: Antibiotic prophylaxis; neutropenia
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eutropenia is defined as an absolute neutrophil

count in a peripheral blood sample less than 500

cells/cubic mm. The common causes of neutro-
penia are hematologic malignancy and chemotherapy-
induced. Neutropenia is a major risk factor for acquiring
infections. The commeon causative agents causing infections
in neutropenic patients are gram-negative bacteria that are
endogenous [lorae or acquiring from the environments
especially during hospitalization.'™ The causative agents
are usually colonized in the throat and gastrointestinal
tract of the neutropenic patients. Therefore an administration
of antibiotic in order to prevent infections in neutropenic
patients has been attempted. Two recent meta-analyses on

efficacy of oral prophylactic antibiotics in afebrile neutro-
penic patients revealed that oral prophylactic antibiotics
decreased Gram-negative bacteraemia and infection related
mortality due to bacterial causes during neutropenic
episodes.”” The recommended oral antibiotics for preven-
tion of infections in neutropenic patients in many studies
included in the meta-analyses were co-trimoxazole or
fluoroquinolones, Most of the studies on antibiotic pro-
phylaxis in neutropenic patients were conducted in developed
countries where antibiotics were only prescribed by
physicians. Oral antibiotics including co-trimoxazole and
fluoroquinolones are available in drug stores in Thailand
without any prescription and they are also used in animal
industry.” Therefore the endogenous florae of the neutropenic
patients in Thailand may be resistant to the commonly
used oral antibiotics and such oral antibiotics are ineffective



in preventing infections in Thai neutropenic patients.

The objective of the study was Lo determine prevalence
of antibiotic-resistant bacteria colonized in throat and
gastrointestinal tract of neutropenic patients at Siriraj
Hospital.

MATERIALS AND METHODS

The study was approved by the Ethics Commitlee on
Human Research of Faculty of Medicine Siriraj Hospital.
The study was conducted at Hematology Clinic and
Department of Medicine, Siriraj Hospital from January
2006 to March 2007. The eligible subjects were adult
aged 18 years or older who had neutropenia without any
symptoms and signs of infections. A throat swab and
stool sample or peri-anal swab were taken [rom each
subject and were sent to laboratory of Division of Infectious
Diseases and Tropical Medicine, Faculty of Medicine Siriraj
Hospital. The specimens were inoculated onto blood agar
plate and McConkey agar plate, and were kept at 35°C for
18 hours. The colonies grown on the plates were identified
by conventional methods.” In vitro antibiotic susceptibility
of aerobic Gram negative bacilli were performed by disc
diffusion method.” The tested antibiotics were co-trimoxa-
zole, co-amoxiclav, ciprofloxacin, ceftriaxone, ceftazidime,
amikacin and imipenem. The data were analysed by descrip-
tive statistics. The sample size of 140 subjects was calculated
according to an estimated prevalence of gram negative
bacilli resistant to fluoroquinolones was 10% = 5% and
type 1 error was 5%.

RESULTS

Of 140 enrolled subjects, 75 (53.6%) were females.
The mean age of the subject was 43.9 years. Most of the
subjects had acute leukemia (53.69%) and lymphoma (33.3%).
The causes of neutropenia were chemotherapy-induced
(84.3%) and their diseases (15.79%). The characteristics of
the subjects are shown in Table 1. There were 275 samples
collected from the patients; 140 samples were throat swabs
and 135 samples were stool samples or peri-anal swabs.
The bacteria isolation rates are shown in Table 2. The
presence of pathogenic bacteria was found in 33.6% of
the throat swabs and 82.2% of the stool samples or peri-
anal swabs.

The types of bacteria isolated from throat swabs,
stool samples and peri-anal swabs are shown in Table 3.
Klebsiella sp. was the most common pathogen isolated
trom throat swabs of 15% of the patients whereas Pseudo-
monas aeruginosa was recovered from 7.1% of the patients.
E.coli, Klebsiella sp. and Entrococcus sp. were isolated
from stools and peri-anal swabs in 76.3%, 32.6% and
45.9% respectively. Multidrug resistant gram negative bacilli
i.e. ESBL-producing E.coli, P.aecruginosa and Acinetobacter
sp. were observed in 12.6%, 1.5% and 0.9% of the stool
samples or peri-anal swabs respectively, MRSA was found
in stools of 2 patients (1.4%). The bacteria commonly
recovered from the stools or throat swabs ol the patients
were E.coli (77.9%), Klebsiella pneumoniae (46.4%),
Enterobacter sp (20%) and Enterococcus sp. (45.7%). ESBL-
producing gram negatives, Pseudomonas aeruginosa,
Acinetobacter sp. and MRSA were found in 13.6%, 8.6%,
5% and 1.4% respectively.

In vitro susceptibility of colonized gram negative
bacteria in throat and gastrointestinal tract of the patients
to potentially used antibiotic are shown in Table 4.
Approximately 50% of colonized gram negative bacilli
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TABLE 1. Characteristics of the subjects.

| Characteristic Number (%) |
| Gender (N=140) !
Male 65 (46.4%)
Female 75 (53.6%)
Type of cancer (N=122)
Leukemia 75 (53.6%)
Lymphoma 46 (33.3%)
Breast cancer 1 (0.7%)
Others

Aplastic ancmia (6)
Mpyelodysplastic syndrome (3)
SLE (2)
Rheumatoid arthritis (1)
Chronic neutropenia (1)
Waldenstorm macroglobulinemia (1)
Multiple myeloma (2)
Malignant thymoma (1)
Polycythemia vera (1)

Cause of neutropenia (N=140)
Chemotherapy-induced
Disease

118 (84.3%)
22 (15.7%)

were resistant o co-trimoxazole. Co-amoxiclav and cipro-
floxacin were active against 73.2% to 74.8% of colonized
gram negative bacilli., However they were much less active
against multidrug resistant gram negative bacilli i.e. ESBL-
producing strains, P. aeruginosa. and Acinetobacter sp.
Ceftriaxone was active against most strains of colonized
gram negative bacilli excluding ESBL-producing strains
and P.acruginosa and Acinetobacter sp. Cefllazidime was
active against most strains of colonized gram negative
bacilli and P.aeruginosa excluding ESBL-producing strains.
Amikacin and Imipenem were active against most strains
of colonized gram negative bacilli including ESBL-producing
strains and P.aeruginosa.

DISCUSSION

Although many reports demonstrated that antibiotic
prophylaxis for the patients with neutropenia decreased
bacterial infection episodes and mortality, the guidelines
on management of the patients with neutropenia did not
recommend routine antibacterial prophylaxis for all patients
with neutropenia.” The main concern is that administration
of antibiotics may be associated with increased carriage
of antibiotic-resistant bacteria and antibiotic resistant bacterial
infections. A systematic review on the effect of fluoro-
quinolone prophylaxis in afebrile neutropenic patients on
microbial resistance revealed that the relative risk of an
increase in colonization with organisms resistant lo
flucroquinolones in the neutropenic patients who received
flucroquinolone prophylaxis was 1.68."" However, the risk
was not statistically significant; that might be due to a
small sample size. There was no difference in the number
of patients developing infections caused by resistant

TABLE 2. Rate of recovery of hacteria from throat swabs,
stools and peri-unal swabs.
Number of 's;alﬁi']')]eé (%)

No bacteria found 117 (42.5%)

Bacteria 138 (37.5%)
Throat 47 (33.6%)
Stool or peri-anal swab 111 (82.2%)

Total 275 (100%)
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TABLE 3. Types of bacteria recovered from throat swabs, stools and peri-anal swabs.

‘Bacteria " Total samples ; §ibi}|f"'§€f'i"-5nﬁl swéaﬁ"s'ﬁﬁplés ' Throat swab samples ""I:ﬁidi";i.lht;_'ieéts
(N=275) (N=135) (N=140) (N=140)
E.coli (ESBL-) 91 (33.1%) 86 (63.7%) 5 (3.6%) 91 (65%)
E.coli (ESBL+) 18 (6.6%) 17 (12.6%) 1 (0.7%) 18 (12.9%)
Klebsiella (ESBL-) 64 (23.3%) 44 (32.6%) 20 (14.3%) 64 (45.7%)
Klebsiella (ESBL+) 1 (0.4%) 0 1 (0.7%) 1 (0.7%)
Enterobacter sp. 28 (10.2%) 17 (12.6%) 14 (10%) 28 (20%)
Proteus. sp. 11 (4%) 11 (8.2%) 0 11 (7.9%)
P.aeruginosa 12 (4.4%) 2 (1.5%) 10 (7.1%) 12 (8.6%)
Acinetobacter sp. 7 (2.6%) 1 (0.9%) 6 (4.3%) 7 (5.0%)
Non-fermenters 5 (2.1%) 1 (0.9%) 4 (3.3%) 5 (3.6%)
Enterococcus sp. 64 (23.3%) 62 (45.9%) 2 (1.4%) 64 (45.7%)
MSSA 6 (2.2%) 4 (39%) 2 (1.4%) 6 (4.3%)
MRS A 2 (0.4%) 2 (1.5%) 0 2 (1.4%)
Yeast 7 (2.5%) 1 (0.7%:) 6 (4.39%) 7 (5%)
Other GNR 9 (3.3%) 9 (67%) 0 9 (6.4%)

ESBL = Extended-Spectrum-Beta-Lactamase enzyme
MSSA = Methicillin-Sensitive S.aureus
MRSA = Methicillin-Resistant S.aureus

pathogens. In trials comparing fluoroquinolone with co-
trimoxazole prophylaxis, there were fewer incidents of
colonization by bacteria resistant to the prophylactic agent
in the fluoroquinolone arm than in the co-trimoxazole
arm. The aforementioned finding of a statistically non-
significant increase in colonization with organisms resistant
to fluoroquineclones in the neutropenic patients who received
fluoroquinolone prophylaxis along with a clear benefit of
antibiotic prophylaxis in afebrile neutropenic patients from
the recent meta-analyses will lead to a widespread use of
antibiotic prophylaxis in the neutropenic patients in Thailand.
Therefore the data on antibiotic susceptibility of colonized
bacteria in neutropenic patients should be made available
at each institution in order to determine a suitable antibiotic.
Gram negative bacilli are still the most common causative
agents of infections in Thai neutropenic patients.”> The
recovery rate of gram negative bacilli from gastrointestinal
tract of the neutropenic patients in this study was only
82.2%. This observalion might be due to the fact that
60% of the samples were peri-anal swabs and all samples
with negative cultures were derived from the peri-anal
swabs. We had to take the peri-anal swabs instead of
collecting stool samples from such patients because they
were ambulatory patients and we avoided doing rectal
swabs since there was a risk of bacteremia from such
procedure. Therefore the observations from this study should
be considered as the best-case scenario.

Although co-trimoxazole is a recommended antibiolic
for prevention of infection in afebrile neutropenic patients,
it should not be used in Thai neutropenic patients since
only 50% of colonized gram negative bacteria were
susceptible Lo co-trimoxazole. If the responsible physicians
would like to prescribe oral antibiotic for afebrile Thai
neutropenic patients, fluorogquinolones or co-amoxiclav
should be more suitable, However the physicians who

want to prescribe fluoroquinolone or co-amoxiclav
prophylaxis to Thai neutropenic patients should be aware
of the following considerations: 1) More than 25% of
colonized bacteria are not susceptible to fluoroquinolone
or co-amoxiclav, 2) An increased risk of colonization
with organisms resistant to fluoroquinolone occurs in the
neutropenic patients who received fluoroquinolone pro-
phylaxis, 3) The patients given [luoroquinolone prophylaxis
should not be treated empirically with fluoroquinolones
for suspected infections, 4) Cross resistance between fluoro-
quinolones and beta-lactams is possible, 5) Development
of beta-lactam resistant colonized bacteria and beta-lactam
resistant bacterial infections following beta-lactams
prophylaxis is unknown, and 6) Prior exposure to beta-
lactams is shown to be associaled with infections with
ESBL-producing gram negative bacilli,”

Since infections do not occur in all afebrile neutropenic
patients, antibiotic prophylaxis should be considered in
only afebrile neutropenic patients who had a higher risk of
developing infections, Therefore, a study on identification
of risk factors associated with infections in alebrile neutro-
penic patients should be conducted. Moreover, a cost effecti-
veness analysis of the administration of antibiotic prophylaxis
in afebrile neutropenic patients should also be performed
in order to determine if antibiotic prophylaxis should be
given Lo all Thai afebrile neutropenic patients.
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TABLE 4. In vitro antibiotic susceptibility of gram negative bacilli.

Bacteria Co-trimoxazole Co-amoxiclay Ciprofloxacin Ceftriaxone Ceftazidime Amikacin Imipenem

Gram negative bacilli 51.5% 73.2% 74.8% 83.9% 91.9% 92.4% 96.3%
(GNBs)*

ESBL-producing GNBs** 11.4% 47.3% 23.1% 35.1% 41% 100% 100%

P.acruginosa o 8.7% 54.9% 8.6% 82.1% R2.5% 91.2%

* E.coli and Klebsiella sp., Enterobacter sp., Proteus sp., non-fermenters

#* E.coli and Klebsiella sp.
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ABSTRACT

Objective! To determine the prevalence and factors associated with pyridoxine usage in tuberculosis patients who received
isoniazid at Siriraj Hospital.

Methods” The medical records of 254 patients with tuberculosis who received isoniazid at Siriraj Hospital during January 2006
to February 2007 were analyzed.

Results: OF 254 patents, 132 (52%) were males and the mean age was 44.5 years. The common underlying diseases were HIV
infections, diabetes mellitus and cancers. Pulmonary tuberculosis was the most common type of tuberculosis (67.7%). Pyridoxine
was given to 213 patients (83.9%) who received isoniazid. Pyridoxine was usually prescribed to the patients with HIV infections
or diabetes mellitus, Peripheral neuropathy was observed in a patient who received antituberculous drugs along with pyridoxine,
stavudine, lamivudine and nevirapine. His peripheral neuropathy improved after stavudine was switched to zidovudine.
Conclusion: Pyridoxine is usually given to tuberculosis patients who receive isoniazid despite of lacking any solid evidence on
effectiveness of pyridoxine in preventing peripheral neuropathy.

Keywords: Isoniazid; peripheral neuropathy; pyridoxine; vitamin B6
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soniazid is still considered as the first line drug for

treatment and prevention of tuberculosis,' A side

effect of isoniazid therapy is peripheral neuropathy.
Peripheral neurotoxicity is dose-related and is uncommon
(<0.2%) at conventional doses.” Plasma levels of pyridoxal
phosphate were determined in 20 patients with pulmonary
tuberculosis before and after one week of drug therapy
including isoniazid revealed that pyridoxal phosphate levels
decreased in all but one subject who inadvertently received
pyridoxine supplementation,” Isoniazid was also found to
induce pyridoxine deficiency.” Therefore it is suggested
that pyridoxine or vitamin B6 supplementation should be
given (o patients with newly diagnosed tuberculosis
especially those with an increased risk of neuropathy such
as nutritional deficiency, diabetes, HIV infection, renal
failure, and alcoholism, as well as for pregnant and breast-
feeding women in order to prevent neuropathy.w To the
best of our knowledge, there was only a prospective single
blind placebo controlled study to establish whether
pyridoxine supplementation of isoniazid therapy was useful

Correspendence fo: Visany Thamiikitku!
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in 85 children with tuberculosis.”” The study results revealed
no case of neurological or neuropsychiatric disorder either
in the group which received pyridoxine or in the placebo
group during the six months of the treatment and three
months after the treatment. Therefore pyridoxine sup-
plementation of isoniazid therapy might be unnecessary.

The objective of the study was to determine the
prevalence and the factors associated with pyridoxine usage
in tuberculosis patients who received isoniazid at Siriraj
Hospital.

MATERIALS AND METHODS

The list of the patients who attended the out-patient
department of Siriraj Hospital and who received isoniazid
from January 2006 to February 2007 was provided by
Siriraj Computer Center. The medical records of 254 patients
were relrieved and reviewed for demographics, the
underlying diseases, the sites of tuberculosis, anti-
tuberculosis regimens and other concomitant medications
including pyridoxine, and peripheral neuropathy. The
information was extracted from the medical records and
filled in the case record forms. The data were analyzed by
descriptive statistics, student-t-test and chi-square statistics,



TABLE 1. Comparison of the patients whoe received pyridoxine with those

who did not receive pyridoxine.

Character Patients with

pyridoxine pyridoxine

(N=213) (N=41)
Male 105 (49.3%) 27 (65.9%)
Mean age (SD), years 44.6 (16.8) 44.1 (16.8)
Age =70 years 20 (9.4%) 4 (9.8%)
Pulmonary tuberculosis 140 (65.7%) 32 (78.1%)
Tuberculous lymphadenopathy 35 (30.5%) 5 (12.2%)
Tuberculous osteomyelitis 8 (3.8%) 1 (2.4%)
Disseminated tuberculosis 5 (2.4%) 0

HIV infections
Diabetes mellitus

49 (23.0%) 0
19 (8.9%) 0

Alcoholics 7 (30.3%) 0

Chronic renal failure 3 (1.4%) 4]

Concomitant stavudine 21 (9.9%) 0

Concomitant prednisolone 2__ (U:_'«}%) 1 (2.4%)
RESULTS

Of 254 patients, 132 (52%) were males. The mean
age, SD and age range of the patients was 44.5 years,
16.7 years and 17 to 84 years respectively. One hundred
and fifty patients (59.1%) had known underlying conditions
including HIV infections (19.3%), diabetes mellitus (7.5%),
cancer (5.1%), chronic hepatitis (2%), and chronic renal
failure (1.2%). The sites of tuberculosis were lungs (67.7%),
Iymph nodes (15.7%), bones (3.5%). meninges (1.6%)
and others (9.5%). Two hundred and six patients (81.1%)
received isoniazid plus rifampicin, ethambutol and
pyrazinamide whereas other regimens including isoniazid
were given to 17.3% of the patients. Four patients (1.6%)
received isoniazid as tuberculosis prophylaxis. The common
concomitant medications were antiretroviral agents in 22
patients (8.7%) and antidiabetics in 19 patients (7.5%).
Antiretroviral agents were stavudine (19 patients),
lamivudine (21 patients), nevirapine (9 patients), efavirenz
(16 patients), zidovudine (4 patients). Pyridoxine was given
to 213 patients (83.9%) who received isoniazid of which
167 patients (83.9%) received pyridoxine, 50 mg or less,
per day and the rest received pyridoxine, more than 50
mg per day. One hundred and ninety five patients (91.5%)
received pyridoxine along with isoniazid at the
commencement of tuberculosis treatment. A comparison
of the patients who received pyridoxine (213 patients)
with those who did not receive pyridoxine (41 patients) is
shown in Table 1. Pyridoxine was usually prescribed to
male patients, patients with HIV infections, diabetes mellitus
and the patients who required stavudine. Peripheral
neuropathy was observed in a patient with HIV infection
who received anti-tuberculous drugs including isoniazid
along with pyridoxine at the commencement of antituber-
culosis drugs. He also received stavudine, lamivudine and
nevirapine. His peripheral neuropathy improved after
stavudine was switched to zidovudine.

DISCUSSION

Our findings revealed that 83.9% of tuberculosis patients
at Siriraj Hospital received pyridoxine supplementation of
isoniazid therapy, with male patients, patients with HIV
infection, diabetes mellitus and the patients who required
stavudine being more likely to received pyridoxine. These
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Patients without p

observations indicated that the physicians
providing medical care for tuberculosis patients
followed the opinion-based recommendations., We
found only one case of peripheral neuropathy in
a tuberculosis patient, despite the patient received
pyridoxine supplementation. The peripheral

0.05 neuropathy in this patient could be associaled
0.87 with stavudine since the peripheral neuropathy
1.00 disappeared after stavudine was discontinued.
0.12 Since the incidence of peripheral neuropathy in
049 isoniazid recipients was extremely low and a
1.0 high dose of pyridoxine was found to be an
1.00 effective treatment of isoniazid induced peripheral
<0.01 neumpmhy," a routine use of pyridoxine in
0.05 tuberculosis patients who receive isoniazid may
0.6 be unnecessary and this common practice should
1.0 be considered. Disadvantages of pyridoxine usage
32:;’ include a risk of side effects” and cost. The

cost of pyridoxine supplementation for nine
months is 800 Baht. Therefore a large randomi-
zed controlled trial of pyridoxine for prevention of peripheral
neuropathy in the patients receiving isoniazid should be
conducted in order to determine il pyridoxine is really
eflfective for preventing peripheral neuropathy in isoniazid
receivers. Moreover, i pyridoxine is found to be effective,
a cost effectiveness analysis of pyridoxine for preventing
isoniazid-induced peripheral neuropathy should be
performed. In the meantime, a routine use of pyridoxine
supplementation ol isoniazid therapy should be discouraged
due to a lack of solid evidence on the effectiveness of
pyridoxine for preventing peripheral neuropathy in isoniazid
recipients,
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In Vitro Activity of Ceftobiprole Against
Hospital-Acquired Bacteria Commonly
Causing Infections in Hospitalized Patients at
Siriraj Hospital
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ABSTRACT

Background. Ceftobiprole is a novel parenteral cephalosporin whose broad spectrum of activity includes most clinically
important gram-positive and gram-negative bacteria.

Objectivel To determine the in vitro activity of ceftobiprole against resistant bacteria commonly causing infections in
hospitalized patients at Siriraj Hospital,

Methods. The studied organisms were MRSA (32 isolates), Enterococcus sp. (30 isolates), ESBL-producing E.coli (20 isolates),
ESBL-producing K.pneumoniae (20 isolates), MDR P.aeruginosa (30 isolates) and MDR A.baumannii (30 isolates). The
susceptibility of ceftobiprole was determined by the disk diffusion test for all 162 isolates and the MIC was determined by the
E-test method for 5 isolates of each organism.

Results. All isolates of MRSA and 77% of Entcrococcus sp. isolates were susceptible to ceftobiprole. All isolates of ESBL-
producing E.coli and MDR A.baumannii were not susceptible to ceftobiprole. Only 10% to 20% of ESBL-producing K.pneumoniae
and P.aeruginosa were susceplible to ceftobiprole. The MICs of ceftobiprole against all tested organisms were correlated with
the inhibition zone diameters.

Conclusion: Ceftobiprole is very active against MRSA and is moderately active against Enterococcus sp. Ceftobiprole is
considered inactive or less active against ESBL-producing gram negatives, MDR P.aeruginosa and MDR A.baumannii.

Keywords: Acinetobacter baumannii; Ceftobiprole; Enterococcus sp; ESBL-producing E.coli: ESBL-producing
K.pneumoniae; In vitro activity; methicillin-resistant Staphylococcus aureus; Pseudomonas aeruginosa
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he bacteria commonly causing infections in hos-

pitalized patients at Siriraj Hospital were Pseudomo-

nas aeruginosa, ESBL-producing gram negative
bacilli, Acinetobacter baumannii and methicillin-resistant
Staphylococcus aureus (MRSA)."™" Most of these organisms
were multidrug-resistant (MDR) to currently available
antibiotics including beta-lactams, aminoglycosides and
fluoroquinolones.”™” Therefore, a search for new agents
effective against the aforementioned pathogens is needed.
Ceftobiprole is a novel parenteral cephalosporin whose
broad spectrum of activity mcludes most clinically important
gram-positive and gram-negative bacteria."’ The objective
of the study was to determine the in vitro activity of

ceftobiprole against MRSA, Enterococcus sp., ESBL-
producing E.coli and K.pneumoniae, MDR P.aeruginosa
and MDR. A.baumannii isolated from the patients hospitali-
zed at Siriraj Hospital.

MATERIALS AND METHODS

Bacterial Isolates

The studied organisms were isolated from different
patients hospitalized at Siriraj Hospital. They were MRSA
(32 isolates), Enterococcus sp. (30 isolates). ESBL-producing
E.coli (20 isolates), ESBL-producing K.pneumoniae (20
1solates), MDR P.aeruginosa (30 isolates) and MDR
A.baumannii (30 isolates). MDR P.aeruginosa and MDR
A_baumannii were resistant to all beta-lactams, aminoglyco-
sides and fluoroquinolones currently available in Thailand
in 2007,



TABLE 1. Susceptibility profiles of the quality control strains.

chhﬁ;élanism Inhibition zone (mm) MIC : E-test (ug/ml)

QC Range Test QC Range Test
E.coli ATCC 25922 30 - 36 33 0.032 - 0125 0.047
P. aeruginosa ATCC 27853 23 - 31 26 1-4 2
S. aureus ATCC 25923 26 - 34 30 - -
S. aureus ATCC 29213 i - 0.25 - 1 0.5
TABLE 2. The breakpoints of susceptibility to ceftobiprole,
Interpretation Inhibition zone diameter (mm) MIC (mg/L)
Susceptible = 20 <4
Intermediate 17 - 19 8
| Resistant =16 =16

‘ MRSA (N=32) 32 (100%) :

5(17%)

l Enterococeus sp. (N=30) 23 (77%) 2 (79%)

: ESBL-producing E.coli (N=20) - - 20 (100%)
ESBL-producing K.pneumoniae (N=20) 2 (10%) 2 (10%) 16 (80%)
MDR P.aeruginosa (N=30) 6 (20%) 1 (3%) 23 (77%)
MDR A baumannii (N=30} - 1 (3%) 29 (97%)

TABLE 4, The correlations between inhibition zone diameters and MICs of
ceftobiprole.

’ Orgaulﬁsnh‘l': SRR

Zone Diameter (mm) Interpretation MIC (mg/L)
[ 22 susceplible 15
23 susceptible 1.5
27 susceptible (.75
21 susceptible 1:3
26 susceptible 0.5
Organism | Enterococcus sp.
Zone Diameter (mm) Interpretation MIC (mg/L)
6 resistant >256
| 6 resistant >256
| 21 susceptible 0,25
I 6 resistant >256
6 resistant >256
| Organism : ESBL-producing E.coli
| Zone Diameter (mm) Interpretation MIC (mg/L)
[ 6 resistant >256
13 resistant 16 I
| 6 resistant 128 |
|10 resistant 32 |
6 resistant >256 i
| Organism : ESBL-producing K.pneumoniae
Zone Diameter (mm) Interpretation MIC (mg/L) |
6 resistant >256
|6 resistant >256
14 resistant 12
9 resistant >256
12 resistant 16
Organism . MDR P.aeruginosa
Zone Diameter (mm) Interpretation MIC (mg/L)
6 resistant >256
6 resistant >256
6 resistant >256
i resistant 8
6 resistant >256
Organism | MDR A.baumannii
Zone Diameter {mm) Interpretation MIC (mg/L)
6 resistant >256
9 resistant 256
13 resistant 16
17 intermediate 3
6 ~ resistant >256
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Susceptibility Test

The susceptibility of ceftobiprole was
determined by the disk diffusion test for
all 162 isolates and the minimum inhibi-
tory concentration (MIC) was determined
by the E-test method for 5 isolates of
each organism. A 30 ug dise of ceftobi-
prole (MASTDISC) and the E-test strips
with ceftobiprole concentration of 0.016
to 256 mg/L were used. The quality
control strains were E.coli ATCC 25922,
P.aeruginosa ATCC 27853, S.aureus
ATCC 25923 and S.aureus ATCC 29213.
The methodology for the susceptibility
testing was done by direct colony suspen-
sion as recommended by the CLSL® The
test isolate was grown overnight on blood
agar at 35 C, and colonies were picked
to suspend in sterile normal saline equiva-
lent to a 0.5 McFarland standard. The
suspension was inoculated onto Mueller-
Hinton agar. The ceftobiprole discs and
the E-test strips were then placed on the
agar according to the manufacturer s
recommendation. The agar plates were
incubated at 35 C for 16-18 hours before
the inhibition zone and the MIC results
were read.

RESULTS

The inhibition zone diameters and/
or MICs of celtobiprole against E.coli
ATCC 25922, P.aeruginosa ATCC 27853,
S.aureus ATCC 29213 and S.aureus
ATCC 25923 were within the reference
limits as shown in Table 1. The break-
points of susceptibility to ceftobiprole are
shown in Table 2. The inhibition zone
diameters of ceflobiprole for the studied
organisms are shown in Table 3. All
isolates of MRSA and 77% of Enterococ-
cus sp. isolates were susceptible (o
ceftobiprole. All isolates of ESBL-produ-
cing E.coli and MDR A.baumannii were
not susceptible to ceftobiprole. Only 10%
to 209 of ESBL-producing K.pneumoniae
and MDR P.aeruginosa were susceptible
lo celtobiprole. The correlations between
the inhibition zone diameters and the MIC
results of ceftobiprole against 5 isolates
of each test organism are shown in Table
4. The MIC results of ceftobiprole against
all studied organisms were correlated with
the inhibition zone diameters.

DISCUSSION

Ceftobiprole (BAL 9141) is a new
member of the pyrrolidinone-3-ylideneme-
thyl cephems that has documented activity
against MRSA (MIC,, 2-4 mg/L),
Enterococcus faecalis (MIC,, 4 mg/L)
and penicillin-resistant pneumococci
(MIC,, 2 mg/L), while preserving the
anti-gram-negative activity of third- or
fourth-generation cephalosporins.”” The
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mode of action of ceftobiprole against staphylococei with
altered Penicillin Binding Protein - PBP2a is a very high
PBP enzyme affinity coupled with resistance to p-lactamases
and a more stable acyl-enzyme complex.q Our study revealed
that all MRSA isolates and 77% of Enterococcus sp.
isolates were also susceptible to ceftobiprole similar to
earlier reports from other countries.*” However Enterococcus
faecium was less susceptible to Entercoccus faecalis, 90%
vs. 22%.° We found that all isolates of ESBL-producing
E.coli and MDR A.baumannii were not susceptible to
ceftobiprole whereas only 10% to 20% of ESBL-producing
K.pneumoniae and P.aeruginosa were susceptible to
ceftobiprole. ESBL-producing E.coli and K.pneumoniae
were found to be less susceptible to ceftobiprole when
compared with non-ESBL-producing E.coli and
K.pneumoniae, 12%-26% vs. 97%-100%.° The activity of
cefltobiprole against MDR P.aeruginosa and MDR
A.baumannii observed in our study was less than that
from another study, 0%-20% vs. 46%-70%.° These
discrepancies might be explained by the fact that the gram
negative bacilli chosen for our in vitro study were all
multidrug-resistant because we intended to search for
antibiotics that might be active against prevalent MDR
organisms in our institution. Our study results suggested
that ceftobiprole could be used as an alternative (o
vancomycin for treatment of MRSA infections. Ceftobiprole s
activity against MDR gram negatives is similar to
ceftriaxone,
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Development of Appropriate Procedures for Inflation of
Endotracheal Tube Cuffin Intubated Patients
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Background: Hyperinfluiion of endotracheal tube cuff causes tracheal mucosal damage and underinflation
fncreases the visk of preumonia. The current practice on inflation of endotracheal be ¢ uff in the intubated
patients hospitalized at Siriraj Hospital uses the estimation method. The authors determined appropriatencss
of sueh current practice and developed an appropriate procedure Tor inflation of endorrackeal tube cuff in
intubated patients.

Muterial and Method: The endotracheal tube cuff pressures of 34 intubated patients in Sirir uf Hospital were
measured by manometer once daily. Inflation of the endotracheal mbe cuffs of 20 patients was done and the
volume of air required 1o optimize the intracuff pressure of 25 e O was recorded. The intrac uff pressure way
measured every one hour for eight consecutive hours in the patients who had initial intracuff pressure of 23
cinH O and 30 emH Q. The nurses in the experimental wards used ¢ manometer ay o guide to inflate endoira-
cheal tube cuft until the intracuff pressure was 30 cmH 0 every cight hours, whereas the control wards used
conventional procedures to inflate the endotracheal pbe cuff. The endotracheal tube cuff pressives of the
patients in both groups were measured twice daily:

Resulis: Only 34% of intracuff pressure measurements wore 20-30 emH 0. The mean volume of inflated air
7.1 ml. An initial intrac uff pressure of 30 cinH O
decreased to 200 emH O at 7 to 9 howrs after inflation. The rate of aptimum endorracheal tube r_u,‘)‘pn SEHPE Wy
V0.5% in the group guided by manometer and 31.8% in the conventional procedure group (p < L0011, RR
285, 9584 CF2.44-3.32).

Conclusion: Inflation of endotracheal tube cuff should be guided by manometer to achivve o pressure of 30
emH O every eight hours.,

required to achicve an intracuff pressure of 25 emH O was

Keywords: Ludotracheal nihe cuff pressure, Intubated patients

J Med Assoc Thai 2007; 90 (Suppl 2): 74-8
Full text. e-Journal: hip:i'waw medassocthai org/journal

Many hospitalized patients need endotraches|
intubation. An inflation of the endotracheal tube
cufl is important 1o secure the whe in position in the
trachea to prevent sclf-extubation. The effects of en-

dotracheal tube culTpressure are well documented. Hy-
perinflation of endotrachcal tbe cuff causes tracheal
mucosal damage subsequent to restricted capillary
blood flow!" and underinflation of the cuff increases
pulmenary aspiration risk leading to pneumonia™,

Correspondence 1o @ Thamitkitiul ¥, Depariment of Medicine,
Faculty of Medicine, Sivivai Hospital, Mahidol University,
Banghol 10700, Thailand. Phone: -2412-3994, Fax: -2412-
3994 E-Mail: sivih@mahidol ac, th

Therefore, it is recommended that endotracheal wbe
cutt pressure should be within 20 to 30 cm 11,04 541,
Estimation of endotracheal tube cuft pressure by
finger palpation of the external balloon is one of the
methods currently used in the clinical setting. It was
shown that an inflation of endotracheal tube cuff (o
achicve optimum pressure by experienced healtheare
personnel or using finger palpation of the external
balloon or inflating a particular air volume was not ac-
curate, and the use of direct measurement of cuff pres-
sure by manometer is recommended’ 7' A survey of
64 acute care hospitals in the northeastern United States
evealed that intracuff pressures were measured every

J Med Assoc Thai Vol 90 Suppl. 2 2007



S to 12 hours or daily with a reconimended muximum
range o 20 o 30 cm H,O"*. The current practice on
intlation of endotracheal tube cuff in the intubated
patients hospitalized in general wards of Department
of Medicine, Siriraj Hospital is estimating endotracheal
tube cull pressure by finger palpation of the external
balloon or mflating 5 ml of air. The frequency of in-
Tating endotracheal tube cuff varics from once daily to
every other dayv or when the external balloon ot the
endotracheal tube cuff is soft. The objectives of the

present study were to determine an appropriateness of

such current practice and to develop appropriate pro-
cedure for inflation of endotracheal tube cuff in the
intuhated patients,

Material and Method
Determination of frequency of optintum endotracheal
tuhe caff pressiure

Thirty-four hospitalized patients with indwell-
ing endotracheal tubes in 10 general medical wards in
Siriraj Hospital between August and October 2006
were included. The endotracheal tube culTpressure of
each patient was measured by manometer (VEBM
Medizintecnik Ginbl) ence daily until the endotracheal
tube was removed. The data were analyzed by descrip-
tive statistics.

Betermination of the volume of air required to opti-

mize the endotracheal tube cuff pressure
Inflution of the endotracheal cuffof 20 patients

Cuff Pressure (cmH;0)

was done and the volume of air required to optimize
the endotracheal tube cuff pressure 10 25 emll O was
recorded and analyzed by descriptive statistics.

Determination of the kinetics of endotracheal tube
cuff pressure

The culls of endotracheal tubes of three
patients were inflated until the cuff pressure achieved
25 emILO and the cufl pressure was measured every
one hour [or cight consecutive hours. The cuffs of
the endotracheal tubes of another three paticnts were
inflated until the culT pressurce achieved 30 ¢m!1 0 and
the cufT pressure was measured every one liour for
cight consecutive hours.

Assessment of frequency of optimum endotracheal
tube cuff pressure hetween the two procedures

This experiment was conducted in December
2006. The nurses in three general wards were instructed
to use the manometer as a guide to inflate the endo-
trachcal tube cuff until the intracull pressure was 30
emH O every eight hours (experimental wards). Another
seven general wards used the conventional procedures
to inflate the endotracheal tube culf (control wards).
The investigators measured the endotracheal tube cutf
pressure of the intubated patients in all general medi-
cal wards twice daily until the endotracheal tubes were
removed. The rates of optimum intracufl pressure
between both groups of the general medical wards
were compared by chi-square statistics.

23

0 hr. 1 hr. 2 hr. 3hr
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Tabtle 1. Comparison of frequency of optimum endotracheal tube cuff pressure between the two procedures

3 Lxperimental 7 Control

Wards Wards
Number of Patients 20 39
Number of Intracuff Pressure Measurements 200 IRT
Number of Measurements with IntracufT Pressure 20.30 emH.O 181 (90.5%) 23 (31.8%) p = (LO0]
RRE 2.85
{9551

Number of Measurements with Intracull Pressure = 30 emH, 0
Number of Measurements with Intracaf? Pressure = 20 emii, O

Range of Intracull Pressure

7 (3.5%)
12 {6%)
10-34 cmH O

RI(21.4%)
181 (46 8%)
A-120 emHO

Results
Frequency of optimum endotracheal tube cuff pres-
sure

The endotracheal tube cuff pressures of 34
paticnts ( 188 measurements) revealed that 33% of the
measurements were between 20 and 30 emH20, 51.6%
of the measurements were fower than 20 emH,0 and
15.4% of the measurcments were higher than 30
cmH,0. The lowest intracuff pressure was 5 emll, O
and the highest intracuft pressure was 55 emH 0.

The volume of air required to optimize the endoira-
cheal tube cuff pressure

The mean volume of inflated air required to
achieve an intracuft pressure of 25 emHM. O was 7.1 ml,
a standard deviation was | 8 ml, the smallest air volume
of4.5 mland the largest air volume was 12 ml. No asso-
ciation between the air volume required to achieve an
intracufT pressure of 25 emH O and the tvpe of endo-
tracheal tube, gender & age & body weight of the
patients was observed.

Kinetics of endotracheal tube cuff pressitre

The decrements of endotracheal tube cuff
pressure over eight hours are shown in Fig, 1. An imitial
endotracheal tube cult pressure of 23 emt II‘O decreased
to 20 emll O at 4 to 3 hours after inflation whercas an
initial endotracheal tube culf pressure of 30 cmllO
decreased to 20 emH O at 710 9 hours after inflation.

Frequency of optimum endotracheal tube cuff
pressure between the two procedures

The endotracheal tube cuff pressures of the
patients in the experimental wards and those in the
control wards are shown in Tahle 1. The rate of optimum

endotracheal tube cuff pressure was 90.5% in the eroup
guided by the manometer and 31 8% in the conven-
tional procedure group (p = 0.001, RR 285, 95%, C12.44-
3.32}. The rates of low endotracheal tube cuff pressure
and high endotrachcal tube cuftf pressure were also
significantly higher in the conventional procedure
group. The lowest endotracheal tube cuf! pressure
was 4 emH O and the highest endotracheal tabe cuff
pressure was 120 ¢mH, O in the conventional proce-
dure group. Healtheare personnel who used the mano-
meter as a guide for inflating the endotracheal tube
cull'indicated that the procedure was quite simple and
convenient. and it took only one minuté to do so.

Discussion

The authors™ observations confirnied the
findings of the previous reports that an inflation of
endotracheal tube cuft by experienced healtheare per-
sonnel or using finger palpation of the external balloon
or inflating a particular air volume was insufTicient to
achieve optimum cufl pressure’ ™' Most of the intu-
bated patients whose endotracheal cuffs were inflated
by the current procedures were at risk of tracheal mu-
cosal ischemia due to hyperinflation and pricumonia
due to underinflation of the endotracheal tube cuff.
The authors also observed that it was not possible to
recommend an inflation of endotracheal tube cuff with
a particular air volume since there was no association
between the air volume required o uchicve an intracuff
pressurc of 25 eml1, 0 and the type of endotracheal
tube, gender & age & hody weight of the patients. The
mean volume of air required to optimize the endotra-
cheal tube cuff pressure of 25 emI1,O in the present
study was 7.1 ml. The observed value was more than 4
ml in the previous report™. This might be due to a
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difference in the type of endotracheal tube. The present
study on Kinetics ol endotracheal tube cuft pressure
revealed that endotracheal tube culT pressure needed
to be measured and refilled every cight hours and the
recommendation on cheeking the endotracheal cuff
pressure once daily''™ was not valid in the present
settings, The authors also showed that using the ma-
nometer as a guide to inflate the endotracheal tube cuft
until the intracuff pressure was 30 emI O every cight
hours led to a significantly higher rate of endotracheal
tube culf pressure within the recommended range of
20-30 emH,0. Healthcare personnel who used the
manometer as a guide for injecting air into the cull
were satistfied with the procedure and it took only one
minute to do this. Many paticnts who received con-
ventiona! procedures for inflating endotracheal tbe
cuft were at an increased risk of tracheal mucosal
ischemia and pneumonia duc to hyperintlation or
underinflation of the endotracheal cuff similar to the
observations made earlier. Therefore, the current pro-
cedures for inflating the endotracheal tube cuff should
be abandoned since some paticnts had very low
infracuff pressure and some patients kad extremely high
intracuft pressure up to 120 emH.O. A limitation of the
present study was the authors did not compare the
ultimate outcemes of the patients who had optimum
endotracheal tube cuff pressure with those who had
intracufT pressures outside the recommended range.

Based on the aforcmentioned observations,
the authors recommend that inflation of endotracheal
tube cuff should be guided by the manometer to
achicve an intracuft pressure o 30 emH, O every cight
hours. -

The aforementioned observations and recom-
mendation were presented to Siriraj Hospital adminis-
trutors i January 2007, The recommendation was
adopted as a clinical practice policy for all medical
wards and the hospital has provided a manometer for
cach medical ward since February 2007,
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ORIGINAL ARTICLE

Randomized Controlled Trial and Meta-analysis

of Oral Decontamination with 2% Chlorhexidine Solution
for the Prevention of Ventilator-Associated Pneumonia

Hutsaya Tantipong, MD; Chantana Morkchareconpong, MD; Songyod Jaiyindee, MD; Visanu Thamlikitkul, MD

onjective.  To determine the effectiveness of oral decontamination with 2% chlorhexidine solution for the prevention of ventilator-

associated pneumonia (VAP}).

pEstGN.  Randomized controlled trial and meta-analysis.

SETTING. A tertiary care universily hospital in Bangkok, Thailand.

parrictrants.  Adult patients who received mechanical ventilation and who were hospitalized in intensive carce units and general medical

ards.
METHODS,  The patients were randomized to receive oral decontamination with 2% chlorhexidine solution or normal saline solution 4
times per day until their endotracheal tubes were removed. The outcome measures were the development of VAP and oropharyngeal
colonization with gram-negative bacilli. Meta-analysis was performed by combining the results of the present study with those from another
randomized controlled trial that also used a 2% chlorhexidine formulation for oral decontamination.

resuLts,  The characteristics of the patients in the chlorhexidine group (n = 102) and the normal saline group (n = 105) were not
significantly different. The incidence of VAP in the chlorhexidine group was
was 11.4% {12 of 103) (P = .08). The rate of VAP in the chlorhexidine group was 7 episodes per 1,000 ventilator-days, and the rate in
the normal saline group was 21 episodes per 1,000 ventilator-days (P = .04 ). Lrritation of the oral mucosa was observed in 10 (9,87
the patients in the chlorhexidine group and in 1 (0.9%) of the patients in the normal saline group (P = .001), Oropharyngeal colonization
with gram-negative bacilli was cither reduced or delayed in the chlorhexidine group. Overall mortality of the patients did not differ
significantly between the groups. Meta-analysis of 2 randomized controlled trials revealed an overall relative risk of VAP for patients in

1.9% (5 of 102}, and the incidence in the normal saline group

I ol

the chlorhexidine group of 0.53 (95% confidence interval, 0.31-0.90; P = .02},

CONCLUSION.
receive mechanical ventilation.

Oral decontamination with 2% chlorhexidine solution is an effective and safe method for preventing VAP in patients who

Infect Conirol Hosp Epidemiol 2008, 29:131-136

Nosocomial pneumonia among patients receiving mechanical
ventilation, also called ventilator-associated pneumonia
(VAP), is an important nosocomial infection worldwide,
which leads to increases in length of hospital stay, healthcare
costs, and mortality.”” The rate of VAP in Siriraj Hospital
(Bangkok, Thailand) was 14 episodes per 1,000 ventilator-
days, and 90% of the causative agents were gram-negative
bacilli.” An episode of VAP in Siriraj Hospital increased the
length of a patient’s hospital stay by a mean of 13.2 days,
increased the cost of antimicrobial therapy by a mean of $400,

and contributed to a 20% increase in mortality.” Oral and
dental colonization with pathogens in patients who received
mechanical ventilation is associated with the development of
VAP®" Therefore, oral decontamination with antibiotics and/

or antiseptics has been attempted for the prevention of pneu-
monia in these patients.

A meta-analysis of good-quality randomized controlled tri-
als*'" of oral decontamination with antibiotics for the pre-
vention of pneumonia in patients who received mechanical
ventilation revealed that topical antibiotic therapy was not
an effective method of preventing VAP. Randomized con-
trolled trials of oral decontamination showed that topical use
of 0.129% or 0.2% chlorhexidine solution was effective for
preventing pneumonia in patients who underwent cardio-
thoracic surgery.” " The Centers for Disease Control and Pre-
vention guideline for the prevention of healthcare-associated
pneumonia published in 2004 made no recommendation on

routine oral decontamination with chlorhexidine solution for

From the Department of Medicine {V.T,, ILT,, C.M., 8.1}, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand.
ived July 30, 2007; accepted Octaber 12, 2007; clectronically published December 31, 2007.
7 by T'he Society for Healthcare Epidemiology of America. All rights reserved. 0899-823X/2008/2902-0006515.00, DOL: 10, 1086/526438
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the prevention of healthcare-associated pneumonia in criti-
cally ill patients and other patients who received mechanical
ventilation and were at high risk for pneumonia,'®

In 2006, we initiated a randomized controlled trial to de-
termine the effectiveness and safety of using a higher con-
centration of chlorhexidine in solutions used for oral decon-
tamination to prevent VAP However, 3 meta-analyses
published in 2007 revealed that oral decontamination with
chlorhexidine solution reduced pneumonia in patients who
received mechanical ventilation."*' These meta-analyses in-
cluded a randomized controlled trial published in 2006 that
used 2% chlorhexidine solution for oral decontamination.
They found that 2% chlorhexidine oral decontamination was
marginally effective for the prevention of pneumonia in pa-
tient who received mechanical ventilation, with a relative risk
(RR} of 0.58 (95% confidence interval [C1), 0.31-1.09).
Hence, we also performed a meta-analysis that included only
the randomized controlled trials that evaluated oral decon-

TABLE 1.

FEBRUARY 2008, vOL. 20, N, 2

tamination with 2% chlorhexidine to prevent pneumonia in
patients who received mechanical ventilation,

METHODS
Randomized Controlled Trial

The study was approved by the Ethics Committee on Human
Research, Faculty of Medicine Siriraj Hospital. The study
was conducted from January 2006 through March 2007 at
Siriraj Hospital, which is a 2,300-bed, tertiary care university
hospital.

Eligible patients were adults aged 18 years or older who
were hospitalized in intensive care units {a total of 36 beds)
or general medical wards (a total of 240 beds) at Siriraj Hos-
pital and who received mechanical ventilation. Patients who
had pneumonia at enrollment or who had a chlorhexidine
allergy were excluded. Fach eligible patient was randomized
to the chlorhexidine group or the normal saline group by

Demographic and Clinical Characteristics of 207 Study Patients

Who Received Mechanical Ventilation and Oral Decontamination

Characteristic

Chlorhexidine

Normal saline

group
(n = 105) p

group
{n = 102)

Age, mean = 8D, vears
Sex
Male
Female
Ward
Surgical ICU
General medical ward
Medical ICU
Underlying discase
Yes
No
Reason for endotracheal intubation
Upper airway obstruction
Oxygenation failure
Airway protection
Secretion obstruction
Ventilatory failure
Duration of mechanical
ventilation, mean, days
Risk [actor for VAP
Prior infection
Prior antibiotic use
Bronchodilator use
Corticosteroid use
Acid reduction agent use
Reintubation
Invasive device(s) present
Nasogastric tube present
Thoracoabdominal surgery
APACHE TT score, mean + SD

365 = 20.1 60.3 = 19.1 A3

50 (19.1) 51 (48.6) 78
52 (50.9) 54 (51.4)
50 (49.0) 51 (48.6) 99
40 (39.2) 42 (40.0)
(2 (11.8) 12 (11.4]
75 (73.5) 75 (71.4) 75
27 (26.5) 30 (28.6)
15 (14.7) 23 (21.9) 21
66 (64.7) 61 (58.0) 39
31 (30,4} 40 (38.0) 30
32(31.4) 33 (31.4) 99
45 (44.1) 42 (40.0) 57
L5 5.2 38
23 (22.5) 30 (28.6) 33
48 (47.0) 60 (57.1) 16
11 (10.8) 10 (9.5) 82
9 (8.8) 16 (15.2) 2
75 (73.5) 69 (65.7) 28
5 (4.9) 5 {4.8) 99
59 (57.8) 65 (61.9) 56
85 (83.3) 86 (81.9) 99
29 (28.4) 28 (26.7) 87
167 = 7.9 182 + 81 .16

NOTE.

Data are no. (%) of patients, unless otherwise indicated. AFPACHE, Acute

Physiology and Chronic Health Evaluation: 1C1, intensive care unit; VAP, ventilator

associated pneumonia,
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TABLE 2. Outcomes for 207 Study Patients Who Received Me-
chanical Ventilation and Oral Decontamination

Chlorhexidine Normal saline

grnup gl‘otlp
Variable (1= 102) (= 105} P
No. (%) of patients who
developed VAP 5(4.9) 12 (11.4) UES

No. of cases of VAP per 1,000
ventilator-days, mean 7 21 .04
No. (%5) of patients with

irritation of oral mucosa 10 (9.8}

(0.9) 001

NOTE. VAP veniilator-associated pneumonia.
© Relative sk, 043 {95% confidence interval, 0.16-1.17).

stratified randomization according to the sex and hospital
location of the eligible patient. Palients in the chlorhexidine
group received oral care 4 times per day that involved brush-
ing the teeth, suctioning any oral secretions, and rubbing the
oropharyngeal mucosa with 15 mL of a 2% chlorhexidine
solution formulated and produced by the hospital’s pharmacy
department. The patients in the normal saline group under-
went the same oral care procedure, except that their proce-
dures used normal saline solution instead of chlorhexidine
solution. The oropharyngeal cleaning with 2% chlorhexidine
solution or normal saline solution was continued until the
endotracheal tube was removed. All participating wards em

ploved their usual care protocols, according to which a se-
mirecumbent body position was maintained, if possible. Nei-
ther selective decontamination of the digestive tract nor
conlinuous aspiration of subglottic secretions were performed
for any patient.

Each patient was examined daily for the presence of pneu-
monia. A diagnosis of VAP was made if the patient had a
new, persistent, or progressive infiltrate visible on a chest
radiograph in combination with at least 3 of the following 4
criteria: (1) body temperature greater than 38°C or less than
35.5°C, (2} leukocytosis (defined as more than 10 = 107 leu
kocytesrmm’) or leukopenia (defined as less than 3 x 107
leukocytes/mm®), (3) purulent tracheal aspirate, and/or (4)
a semiguantitative culture of Lracheal aspirate samples that
was positive for pathogenic bacteria. An oropharyngeal swab
sample was taken from each patient immediately after en-
dotracheal intubation, on day 3 after intubation, on day 7
after intubation, and every 7 days thereafter until the en-
dotracheal tube was removed or the patient developed pneu-
monia. The oropharyngeal swab sample was placed on blood
agar and McConkey agar for semiquantitative culture. The
bacterial colonies on agar plates were graded as 1+, 2+, 34+,
or 4+ to indicate growth seen in quadrants 1, 2, 3, or 4 of
the plates; the plates without growth were graded “no
growth.”

A sample size of 108 patients per group was estimated to
be necessary in order to determine whether oral decontam-
mation with 2% chlorhexidine solution could reduce the rate

of VAP from 14 to 7 episodes per 1,000 ventilator-days with
3% type T error {1-sided) and 80% power. The data were
analyzed by descriptive statistics, the unpaired Student ¢ test,
x” square statistics, and the Mann-Whitney U test, as appro-
priate. A P value of .05 or less was considered statistically
significant.

Meta-analysis

Randomized controlled trials that used a 2% chlorhexidine
formulation for oral decontamination as the sole intervention
for patients receiving mechanical ventilation and reported the
incidence of pneumonia as a study outcome were selected
from the studies included in 3 recent meta-analyses.'™' The
details of the selected studies were reviewed, and the data
were combined with the data from the present randomized
controlled trial by use of RevMan software, version 4.2 { Coch-
rane Collaboration). The pooled effect sizes of relative risk
were estimated with the Mantel-Haenszel fixed effect model.

RESULTS
Randomized Controlled Trial

Of 207 patients enrolled to the study, 102 were randomized
to the chlorhexidine group and 105 to the normal saline
group. Patients’ demographic characteristics, location, discase
severity, and duration of mechanical ventilation did not differ
significantly (Table 1). The effectiveness and safety of using
a 2% chlorhexidine solution for oral decontamination to pre
vent VAP are shown in Table 2. The incidence of VAP was
4.9% (5 of 102) in the chlorhexidine group and 11.4% (12
of 105} in the normal saline group (RR, 0.43 [95% CI 0.16-
1.17]; P = .08). The mean number of cases of VAP was 7
episodes per 1,000 ventilator-days in the chlorhexidine group
and 21 episodes per 1,000 ventilator-days in the normal saline
group (P = .04). In all patients, VAP was caused by gram-
negative bacilli. Mild and reversible irritation of the oral mu-
cosa was observed in 10 (9.8%) of the chlorhexidine group,
compared with 1 (0.9%) of the normal saline group (P =
.001). The outcomes for 1 10 patients who received mechanical
ventilation for longer than 2 days are shown in Table 3. The
patients in the chlorhexidine group also had less risk of de-
veloping VAP, compared with the normal saline group.

TABLE 3. Outcomes for 110 Patients Who Received Mechanical
Ventilation for More Than 2 Days

Chlorhexidine Normal saline

group group
Variable {n = 58) {n = 52) P
No. (%) of patients who A
developed VAP 5 (8.6} 10 (19.2)
No. of cases of VAP per 1,000 U6
ventilator-days, mean 13 23
NOTE. VAP ventilator-associated pneumonia,

* Relative nisk, 045 (95% confidence interval, 0.16-1.23).
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Observations regarding oropharyngeal colonization with
gram-negative bacilli revealed the following findings: (1)
gram-negative bacilli were present on the day of enrollment
in 63 (61.8%) of the chlorhexidine group and in 71 (67.6%)
of the normal saline group, {2) a total of 15 (38.5%0} of 39
patients in the chlorhexidine group and 28 (82.4%) of 34 in
the normal saline group were newly colonized with gram-
negative bacilli, (3} at total of 12 (19.1%) of 63 patients in
the chlorhexidine group and 0% of the normal saline group
converted from being colonized with gram-negative bacilli to
not being colonized, (4] a total of 21 (53.8%) of 39 patients
in the chlorhexidine group and 3 (8.8%) of 34 in the normal
saline group had no gram-negative bacilli recovered from
oropharyngeal swab samples over the whole study period, (5)
the amount of gram-negative bacilli recovered on culture
increased in 9 (14.3%) of 63 patients in the chlorhexidine
group and 36 {50.7%) of 71 in the normal saline group; and
(6) the amount of gram-negative bacilli recovered was re-
duced in 27 (42.8%) of 63 patients in the chlorhexidine group
and in 10 (14.19%} of 71 in the normal saline group. The
overall mortality rate for the patients in the chlorhexidine
group was 32.3% (36 of 102), compared with 35.2% (37 of
105) in the normal saline group (P = .7).

Meta-analysis

We found that there was only 1 randomized controlled trial
that evaluated oral decontamination with a 2% chlorhexidine
formulation as the sole intervention for patients who received
mechanical ventilalion that also reported the incidence of
preumonia as a study outcome.® We performed a poaled
analysis of data from that trial and data from all patients in
the present trial, as well as a pooled analysis of data from
that trial and data from the patients in the present trial who
received mechanical ventilation for more than 48 hours. The
results of the first pooled analysis are shown in the Figure.
Heterogeneity was not detected in either analysis (P> 5).
I'here was a significant reduction in the rate of VAP among
patients in the chlorhexidine group, with a relative risk of
0.53 {95% CI, 0,31-0.90; P = .02) for all patients and a rel-
ative risk of 0.54 (95% CI, 0.31-0.92; P = 02} for palients
who received mechanical ventilation for more than 48 hours.
A total of 14 patients would need to receive oral decontam-

ination with 2% chlorhexidine solution to prevent 1 addi
tional case af VAP,

DISCUSSION

Chlorhexidine is a broad spectrum antiseptic agent. Its spec-
trum of antimicrobial activity includes gram-negative and
gram-positive bacteria.” Among its most important attributes
s its persistence: it remains chemically active on tissue for
up to 6 hours. Chlorhexidine solution has been used as an
anti-infective oral rinse in dental medicine. Although oral
decontamination with low concentrations of chlorhexidine
(0.1296-0.2%) has been found to be effective in preventing
pneumonia in patients undergoing cardiothoracic surgery, its
role in preventing pneumonia in critically ill patients who
received mechanical ventilation had not been established
prior to 2006.”" Therefore, we hvpothesized that oral de-
contamination with a higher concentration of chlorhexidine
might be more effective at preventing pneumonia in critically

ill patients than is decontamination with a low-concentration
solution. We asked the hospital’s pharmacy department to
formulate and produce a 2% chlorhexidine oral solution. An
in vitro study of locally produced 2% chlorhexidine solution
in our laboratory revealed that it was active against multi-
drug-resistant bacteria, including Pseudomonas aeruginosa,
Acinetobacter baumannii, and methicillin-resistant Staphylo-
COCCMUS Qurcis.

We were unable to do a blind study because the odor and
taste of the chlorhexidine solution were quite different from
those of the normal saline solution. However, the assessors
who determined whether a patient developed pneumonia
were unaware of the patient’s study group assignment. The
results of our randomized controlled trial demonstrated that
oral decontamination with 2% chlorhexidine solution was
effective at preventing pneumonia in patients who received
mechanical ventilation, similar to the results of a recent study
published in 2006.” Our study paid more attention to oro-
pharyngeal colonization with gram-negative bacilli, because
more than 90% of cases of VAP in our hospital were caused
by gram-negative bacilli,” More than 60% of the patients in
our study had oropharyngeal colonization with gram-negative
bacilli, because a large proportion of them had chronic un-
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derlying diseases or had been hospitalized prior to endotra-
cheal intubation. Among the patients who received 2% chlor-
hexidine oral rinse, the rate of oropharyngeal colonization
with gram-negative bacilli was reduced or the onset of col-
onization was delayed.

Although a combination of chlorhexidine and colistin re-
sulted in better oropharyngeal decontamination for gram-
negative bacteria than did chlorhexidine alone, both regimens
appeared equally effective at preventing VAP." Therefore, use
of 2% chlorhexidine solution alone should be sufficient for
prevention of VAP in patients who receive mechanical ven-
tilation. It should be noted that 9.8% of the patients who
received 2% chlorhexidine oral solution developed irritation
ol the oral mucosa. We ohserved that many patients who
developed irritation were hospitalized in wards in which the
personnel responsible for oral care usually vigorously rubbed
the oropharyngeal mucosa with gauze soaked with 2% chlor-
hexidine solution. The incidence of irritation was reduced
after personnel were instructed to clean the oropharyngeal
mucosa gently. Healthcare workers should be aware of this
side effect and should discontinue the use of 2% chlorhex-
idine oral solution if a patient experiences severe irritation
ol the oral mucosa.

We analyzed combined data from our study and another
study because both studies were randomized controlled trials
and both used the same concentration of chlorhexidine. Al-
though there were several differences between the studies with
respect to the formulation of 29 chlorhexidine solution and
the eligibility criteria of the patients enrolled, the test of het-
crogeneily revealed a P value of greater than 0.1, indicating
that there was no significant heterogeneity between the studies
and that the results from both studies could be combined.
Similar to the results from other meta-analyses, the pooled
analysis of data from the other trial and data from all patients

from our study revealed a significant reduction in the rate of

VAP in the chlorhexidine group, as did a pooled analysis of
data from the other study and data for patients in this study
who received more than 48 hours of mechanical ventilation,™

Although oral decontamination with chlorhexidine re-
duced the risk of VAP in patients who received mechanical
ventilation, no differences in duration of mechanical venti-
lation, length of intensive care unit stay, or mortality could
be demonstrated.™ Our study also failed to demonstrate a
reduction in the mortality rate among patients who received
oral decontamination with chlorhexidine. Nevertheless, oral
decontamination with 246 chlorhexidine solution for the pre-
vention of VAP is still considered a cost-effective strategy,
because the cost of the solution in Siriraj Hospital was only
40 cents per day and the number needed to treat is 14. At
our institution, the mean total cost of 2% chlorhexidine so-
lution for 14 patients was $34, which is much less than the
mean cost of antibiotic therapy to treat an episode of VAP
($400). Therefore, beginning in August 2007, Siriraj Hospital
adopted a policy that recommended oral decontamination

with 2% chlorhexidine solution for prevention of VAP for
adull patients who receive mechanical ventilation.
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for knowledge translation
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Objective The aim was to describe how selecte

promote the translation of their funded research into policy and practice.
Methods We conducted inductive analysis of semi-structured interviews with key tnformants from a purposwe sample of 23 national
and international funding agenmes that fund health research in Brazil, Colombia, India, the Philippines, South Africa and Thalfand We

also surveyed web sites,

Findings We found a co
common terminology, Mo
and publications. In addi

'3heaHn research fundmg agencies active in low- and mlddle Income countries

lent to knowledge transiatlan in the mandate of 18 of 23 agsnmes However, there was a lack of
e activities were traditional efforts to disseminate to a broad audience, for example using web sites
in, more than half (13 of 23) of the agencies encouraged linkage/exchange betwean researchers and

potential USBI’S and 6 of 23 agencies described “pull” activities to generate interest in research from decision-makers. One-third
(9 of 23) of funding agencies described a mandate to enhance health equity through improving knowledge translation. Only 3 of
23 agencies were able to describe evaluation of knowledge translation activities. Furthermore, we found national funding agencies
made greater knowledge translation efforts when compared to international agencies.

Conclusion Funding agencies are engaged in a wide range of creative knowledge translation activities. They might consider their
role as "knowledge brokers, with an ability to promote research synthesss and a focus on health equity. There is an urgent need fo

evaluat the knowledge translation activities of funding agencies.
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Introduction

For knowledge to benefit society, it
needs to be shared, communicated and
translated into policy, practice or com-
munity action.' Increased commitment
to knowledge translation is reflected
by the 58th World Health Assembly’s
declaration in 2005, which encour-
aged enhanced knowledge transfer.?
Several international initiatives focus
on knowledge translation in low- and
middle-income countries (LMICs) such

as the Overseas Development Institute's

RAPID programme (Research and
Policy in Development), the WHO/
PAHQ EVIPNet initiative (Evidence-
Informed Policy Networks) and the
WHO Knowledge Management and
Sharing initiative.

The WHO Department of Knowl-
edge Management and Sharing defines
knowledge translation as: “The synthe-
sis, exchange and application of knowl-
edge by relevant stakeholders to accel-
erate the benefits of global and local
innovation in strengthening health sys-
tems and improving people’s health.”?
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Because of the dearth of primary re-
search performed in their own countries
and the disproportionately low research
resources available, LMICs need to
engage in the translation of knowledge
that is cost-effective and applicable to
their local settings.*

Knowledge translation is a com-
plex and nonlinear process, and is
generally slow, particularly in LMICs.?¢
Slow knowledge transfer can result in
inappropriate care. Many examples in
LMICs have shown variations in prac-
tice despite established guidelines; for
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example, antibiotic prophylaxis with
caesarean section,” management of
acute myocardial infarction® and man-
agement of pneumonia.” In one exam-
ple, a study of Shanghai hospitals found
that more than 70% of births involved
clinical practices that are ineffective and
should be avoided based on the best
available evidence from the Cochrane
Library."?

Knowledge translation may help
bridge the know—do gap, particularly
in disadvantaged populations.? Uriliza-
tion of treatments with demonstrated
effectiveness, such as immunization,
oral rehydration for diarrhoea and treat-
ment for acute respiratory infection, is
up to 50% lower for the poorest.!'™"
Knowledge translation interventions
that enhance access, diagnostic accu-
racy, provider compliance or consumer
adherence could enhance community
effectiveness of interventions in disad-
vantaged populations.

Because research funding agencies
are the gatekeepers to funds for con-
ducting research, they may be able to
encourage knowledge translation and
exchange by their funding recipients.
They can also actively disseminate infor-
mation, involve end users in prioritizing
research ropics and fund implementa-
tion research. However, little is known
abour funding agency policies to pro-
mote knowledge translation.

This project was designed as an ex-
ploratory, descriptive study to increase
understanding of the knowledge trans-
lation policies and activities of applied
health research funders within LMICs
and international funding agencies.

Methods

We conducted inductive analysis of
semi-structured interviews with key
informants from a judgement sample
of funding agencies supplemented by
document analysis from the agency web
sites, including strategic plans, man-
date and application procedures. This
method provides a richness of dara that
cannot be assessed using questionnaire
surveys since participants could respond
freely as well as illustrate concepts with
examples and the interviewer could
probe for more details.’” Document
analysis and findings from interviews
were triangulated to present a complete
picture of knowledge translation ac-

tivities. We used the Lavis framework
of push, pull, linkage/exchange and
integrated efforts to classify knowledge
translation activities.'s

Sampling

We selected six LMICs, based on the
presence of substantial within-country
health research funding: Brazil, Colom-
bia, India, the Philippines, South Africa
and Thailand. None of these countries
were among the least developed countries,
where external funding agencies would
be responsible for a larger proportion of
health research funding (e.g. Bangladesh
or Mozambique).'” Because this is an
exploratory study of knowledge transla-
tion, we chose to use criterion-based
purposive sampling, a non-probability
sampling method that selects informants
based on predefined criteria.'® As with
other non-probability sampling methods,
purposive sampling does not produce a
sample that is representative of a larger
population, but it is useful to study a
clearly defined group, Qur criterion for
selecting funding agencies was the extent
o which they funded applied health re-
search, We selected a total of 14 national
funding agencies from these six LMICs
and nine international ﬁ.mdjng agencies,
based on these criteria. Some country
investigators applied additional criteria
thatare listed in Table 1. For each agency,
we aimed to interview three key infor-
mants: someone from senior manage-
ment with strategic responsibility, a
research manager with responsibil-
ity for applied research programmes
and a knowledge transfer officer. We
interviewed key informants from 23
agencies between September 2003 and
September 2004 (Table 1).

Interviews

‘The interviews were conducted face-to-
face or via telephone by one of the au-
thors, using a semi-structured interview
framework (Table 2). Participants were
asked to provide relevant documents or
web sites that contained policy state-
ments on knowledge translation as well
as copies of grant application forms.
Data was extracted using the same
framework as the interview guide.

The interview guide was translated
into Portuguese, Spanish and Thai. Each
translation was back-translated into
English by a second translator who had
not seen the original English version.

Bulletin of the World Health Organization | July 2008, 86 (7)
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The English back-translation and the
original were then compared. If the
back-translated items and the original
did not agree, the first translator con-
ducted a second translation. A second
back-translation was repeated. ‘This pro-
cess continued until the translation was
judged satisfactory.

The audio-tapes were transcribed
verbatim and verified by the inter-
viewer before analysis, Transcripts were
coded in their original language, and
then translated to English to permit
comparison of the findings from all the
countries using the same approach used
to translate the interview guide.

Two types of bias threaten this
type of semi-structured interview and
inducrive analysis: description bias and
interpretation bias. To minimize de-
scription bias, we transcribed interviews
verbatim and used back-translation
methods to ensure accurate transla-
tions. To minimize interpretation bias,
we asked agency interviewees to verify
data and we verified the coding with all
co-investigarors.

Analysis

‘We used inductive analysis to code and
categorize data.!”? We identified eight
main themes: role of agency, back-
ground, researcher requirements, ap-
plication process, dissemination activi-
ties, agency initiatives, evaluation and
target audience. We further identified
subcategories within each of these
codes. Each of the LMIC investigators
used these codes and subcategories to
classify their data. The initial coding
of all the data was performed by the
interviewers in the LMIC and the co-
investigator in that country.

To ensure that analysis was consis-
tent between countries, we checked the
classification of the verbatim transeripts
at the central coordinating office in
Orttawa, Canada, and finalized the cod-
ing by consensus through conference
calls and e-mails with the investigators
to ensure common understanding. We
verified the final coding with the in-
terviewees, allowing them to add or
update information.

The analysis of this hypothesis-
generating study focused on the nacure
of the knowledge translation activities
of funding agencies and their percep-
tion about needs for improvement,
We did not aim to compare funding
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Table 1. Funding agencles interviewed

agencies, hence individual results for
each funding agency are not presented.
Furthermore, because we did not in-
terview all departments within each
agency, we could not be certain that we
had captured all knowledge translation
activities.

Results

Coding

We developed the final coding of each
interview by consensus discussion with
the country teams and the Ottawa
team. We kept records of the changes
to the coding based on consensus dis-
cussion. We found that 89% of the
coded text was identical between the

original country team coding and the
final coding, Most of the differences in
coding were due to country teams plac-
ing descriptions of specific activities
into the five general activities of the
funding agency, which were intended
to contain broad approaches rather
than specific activities.

Analytical framework

Based on analysis of the interviews,
we defined five broad catcgories of
funding agency activities related to
knowledge translation as follows: (1)
“pull” was defined as: activities where
the research agenda was set by policy-
makers, activities that aimed to increase
skills and capacity of policy-makers to

use research evidence; (2) “push” was
defined as: activities thar encouraged
researchers o communicate effectively
with decision-makers; (3) “linkage/ex-
change” was defined as: creating link-
ages berween researchers and policy-
makers (e.g. workshops, conferences
or knowledge brokers): (4) “commu-
nication” was defined as: the funding
agency itself translating or communi-
cating research results to research users
and policy-makers; and (5) “funding
opportunities” were defined as: specific
funding opportunities that encouraged
researchers to engage in knowledge
translation strategies themselves.

We added the last two catego-
ries based on inductive analysis since
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Table 2. Semi-structured interview framework on knowledge transiation activities

communication efforts and funding
opportunities were described as two
important ways that funding agencies
support knowledge translation. These
categories did not fit into the Lavis
framework of push, pull and linkage/
exchange.

We found that these five codes for
general knowledge translation activi-
ties were mutually exclusive, i.e. despite
allowing double-coding of text where
relevant, no text was placed in more
than one of the five general activi-

ties. We found two cases from the 23
agencies where negotiation of mean-
ing with the Ottawa team resulted
in reclassifying push activities as pull
activities.

Mandate

Thirteen of 23 agencies described a
favourable political climate to knowl-
edge translation, mainly due to increas-
ing realization that research needs to
infiltrate policy and action to benefit
health. Respondents described the fol-

Bulletin of the World Health Organization | July 2008, 86 (7)

lowing barriers to knowledge transla-
tion: lack of tools, lack of funding
for knowledge translation, little in-
volvement of key stakeholders in the
research process and competition be-
tween stakeholders.

“Do we have all the skills necessary, or
the time even, ... to perhaps advise our
partners how that’s to have a policy
impact ...”

. needs to do a lot more consulta-
tion with stakeholders from the start,
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so that consensus and coalitions sup-
porting reform are established and gain
momentum’

None of the respondents mentioned
criteria regarding the type of knowledge
or evidence needs to be translated into
policy and practice, or when knowledge
translation needs to be done.

Eighteen of 23 funding agencies
describe some aspect of knowledge
translation in their mandate (Table 3).
However, the activities and definition
of knowledge translation varied dra-
matically across different funding
agencies, ranging from dissemination
to brokering between researchers and
decision-makers (Table 3).

“We're not an activist funding organi-
zation, per se. That's where the broker
versus advocate role comes in.”

Nine of 23 agencies described the focus
of the knowledge translation activities
as ensuring that funded research con-
tributed to improving the health of
their communities.

Budget and priority
Eight of 23 agencies ranked knowledge

translation as a high priority. Seven of
23 agencies were able to report the
percentage of their total budget spent
on knowledge translation; all reported
less than 20%. Three agencies reported
that the knowledge translation budget
would withstand cutbacks to the total
budget.

Dissemination

One-third of agencies viewed dis-
semination as a shared responsibility
between researcher and the funding
agency. Others defined the main re-
sponsibility for dissemination as the
role of researchers, funding agencies or
partners. Dissemination acrivities were
described as highly variable.

Most of the activities that agencies
required, expected or encouraged by
researchers were traditional within sci-
ence communication such as producing
a final report or journal publication,
Thirteen of 23 agencies also required or
encouraged researchers to partner with
decision-makers and research users. Six
agencies stated that researchers were en-
couraged to engage in pull activitics that
aim to increase the appetite for research
by decision-makers. For example, Pan
American Health Organization (PAHO)
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Table 3. Funding agencies and knowledge translation definition

ja- Mandate Selected qubt_és defining
: knowledge _t'rans'la'iiun
International  IDRC yes  “Doyouwant to be a broker, or 6o you want o be an
advocate?"
CIDA no “Knowledge is demand driven, based on political will"
USAID yes “Whole series of advocacy, engagement”
DFID yBS “Research communication”
WHO/TDR yes “Making that leap between the science and its
: application”
Brazil FAPESP no “Research fo be placed on a production scale”
CNPg no “Transformation of more basic knowledge to an
application in society”
CIDAb no "Translation of knowledge into action”
Colombia Colciencias yes “Social appropriation of knowledge”
PAHD yes “If there is access fo information about health, the
gap between haves and have-nots will be closed"
MSP o “Intent to make the findings public*
India ICSSH yes' "Building greater awareness about research and
|, other activities with a view to promoting the social
. | sclences”
DD yes “Knowledge exchange wherein the research findings
i are discussed and shared among partners”
ICMR | yes "Applied and operational research .., translation of
| research findings into policy and action”
Philippines ~ WBp yes “Creating, sharing, and applying knowledge and
| managing that knowledge”
 PCHRD yes (1t is really evidence-based policy making ... It
i suggests that whenever you do research, you'll
have to involve the stakeholders, the users (potential
users) even in the conception and in every step of
the research process”
DOH yes “Ensure access to knowledge for evidence-based
decision making"
South Africa  MRC yes "Knowledge translation is also taking possession of
(transferred) knowledge”
HST yes “Implementation on the ground, as well as the
communication on advocacy component”
Thailand TRF yes “Use of research findings for national development”
HSRI yes “Implement the essential knowledge and information
obtained from research for the formulation of a
national health policy"
NRCT yes  ‘Dissemination of research findings”
NSTDA yes: “Transfer the research findings to the public and

| commercial sectors”

CIDA, Canadian International Development Agency; CIDAb, CIDA — Brazil Office; Colciencias, Instituto
Colombiano para el Desarrollo de la Ciencia y la Tecnologia; CNPq, National Council for Scientific and
Technological Development; DFID, Department for International Development (the United Kingdom);

DFIDI, DFID — India office; DOH, Depariment of Health; FAPESP, State of Sao Paulo Ressarch Foundation:
HSRI, Health Systems Research Institute; HST, Health Systems Trust; ICMR, Indian Council of Medical
Research; ICSSR, Indian Council for Social Science Research; IDRC, International Development Research
Centre; MRC, Medical Research Council of South Africa; MSP, Ministry for Social Protection {equivalent to
Ministry of Health); NRCT, Nationa! Resaarch Council of Thailand; NSTDA, National Science and Technology
Development Agency; PCHRD, Philippine Council for Health Research and Development; PAHO, Pan
American Health Organization; TRF, Thailand Research Fund; USAID, United States Agency for International
Development; WBp, World Bank — Philippines office; WHO/TDR, WHO — Special Programme for Research

and Training in Tropical Diseases,
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supported national research councils,
including ministries of health,

Application process

At the time of application, 15 of 23
agencies described a requirement to
partner with decision-makers, 12 of 23
agencies required researchers to state
the policy relevance and significance of
their research, and 11 of 23 agencies re-
quired researchers to define a knowledge
translation audience (Table 4). Other
activities described at the application
stage were provision of a lay summary
proposal, and a knowledge translation
plan including dissemination, web de-
velopment, publication and conferences

(Table 5).

Agency initiatives

The agencies used five general strategies
to support knowledge translation. These
were classified as push, pull, linkage/
exchange, communication and funding
opportunities.

Funding mechanisms to promote
knowledge translation included fund-
ing teams (including research users);
funding conferences of researchers and
research users; knowledge translation
requests for applications; funding spe-
cial centres and chairs for knowledge
translation; and seeking commercializa-
tion opportunities (Table G).

Twenty-two of 23 agencies de-
scribed active involvement in com-
munication activities such as commu-
nication to different audiences through
web sites and paper journals (Table 6).
‘lhese included development of audi-
ence-tailored web pages such as the
South Africa Medical Research Coun-
cil's AfroAIDS web site (available ar:
htep://www.AfroAIDSinfo.org), lay
summaries and use of media.

Linkage/exchange activities were
described by 22 of 23 agencies, and
included activities such as consulting
stakeholders to set the research agenda,
creating networks and programmes for

Research
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Table 4. Requirements from the researcher at the time of application

Requirements No. of international No. of national

agencies agencies
Partner with decision-makers 79 814
Provide knowledge translation plan 3/9 1014
State policy relevance 4/9 8/14
Define knowledge translation target audience 3/9 8/14
Provide lay summary proposal

3/9 314

decision-makers (Table 6). For example,
the Indian Council of Medical Research
funded partnerships with the private
sector to improve access and availability
of drugs for diseases of poverty, such as
typhoid and measles vaccines.”

Half the agencies described some
type of pull activity to increase skills
of policy-makers to use research or
increase their involvement in setting
the research agenda, and fewer of these
activities were described by each agency
than the push and linkage/exchange
types. These activities included tools
development, programmes for decision-
makers and workshops for decision-
makers. For example, the Philip-
pines Council for Health Research
and Development described hosting
research forums to expose decision-
makers to research evaluation and criti-
cal appraisal.

The research team selected seven
examples of innovative techniques
(“gems”) based on how they illustrate
the diversity of ways in which funding
agencies are engaging in knowledge
translation (Table 7).

Equity

Nine agencies described poverty reduc-
tion or improved health equity as part
of their main focus. Examples of equity-
focused knowledge translation activi-
ties by funding agencies included: the
WHO/TDR (Department of Research
and Training in Tropical Diseases)
programme to eliminate leprosy, the

Table 5. Budget allowances related to knowledge translation

Budget allowances No. of international No. of national
i ' agencies
Dissemination 4
Warkshops 814
Publication e
Translation i 414
\Web development e

Bulletin of the World Health Organization I July 2008, 86 (V)

investment in schistosomiasis research
in Brazil by FAPESP (Foundation for
Research Support of the State of Sio
Paulo), support of higher education for
women and girls by USAID (United
States Agency for International Devel-
opment), and the destigmatization of
groups at high-risk for HIV/AIDS
sponsored by CIDA (Canadian Inter-
national Development Agency).

Evaluation of agency activities

Thirteen agencies described evaluation
tools to assess whether projects met
their expectations. Eight agencies re-
ported that they had an evaluation
framework for knowledge translation
activities. Tools used to evaluate the
impact of knowledge translation activi-
ties were: (1) client/user surveys to assess
how knowledge was used in practice
and policy, and which products were
most effective and useful; (2) visits to
web sites; (3) number of telephone or
e-mail queries on an information system;
(4) requests for information from research
users; and (5) outcome mapping.12

“There was a study..., [which showed
that] only about 15% [of research
funded by our agency] has been trans-
lated, meaning actually utilized into
something — commercialized, adopted
... really utilized.”

Target audience

All funding agencies described several
target audiences. The most commonly
described target audience was decision-
makers (16 agencies) and academics
(12 agencies), followed by hospital
managers (10 agencies), practitioners
(10 agencies), other researchers (9 agen-
cies), industry (9 agencies), researcher
funders (8 agencies), general public
(7 agencies), health-care professional
organizations (7 agencies), media (6
agencies) and consumer organizations
(3 agencies).
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National versus international
funding agencies

In this sample, the national agencies
engaged in more knowledge translation
activities than their international coun-
terparts across all categories. For ex-
ample, more national agencies required
researchers to provide a knowledge
translation plan (10/14 versus 3/9),
identify a targer audience (8/14 versus
3/9) and provided a budger for work-
shops (8/14 versus 1/9). More nartional
agencies reported issuing requests for
applications on knowledge translation
using the media (13/14 versus 4/9) and
stakeholder consultation (13/14 versus
6/9). The World Bank in the Philip-
pines was a notable exception to other
international funding agencies, as it had
strong knowledge translation activities

globally.

Discussion

This was a descriptive, exploratory
study which identified substantial
interest in knowledge translation of
research results by both national and
international funding agencies that
support research in LMICs. We gener-
ated four hypotheses useful to studying
the role of funding agencies in knowl-
cdge translation. First, national ﬁmding
agencies in this sample demonstrated
a greater commitment to knowledge
translation activities than international
funding agencies. Second, adoption of
a systematic framework to knowledge
translation might contribute to concep-
tual clarity in this field. Third, knowl-
edge translation frameworks need to be
modified to capture acrivities by fund-
ing agencies. Fourth, funding agen-
cies are moving away from traditional
methods of disseminating results and
are being creative about reaching rel-
evant audiences.

These findings suggest that na-
tional agencies may be more motivared
to engage in knowledge translation
activities than international funding
agencies (with the exception of the
World Bank in the Philippines). These
findings lend credence to the per-
ception that international funding
agencies may not be well connected
to realities on the ground at country-
level. Furthermore, these findings sup-
port the focus on increasing funding
for national health research within
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Table 6. Agency initiatives

Initiatives No. of international No. of national
3 agencies agencies
Push
Use of media 419 e
Lay summaries on web site 6/9 5014
Use of drama 0/9 e
Pull il
Development of tools 3/9 _ | 514
Programmes for decision-makers, 3/9 5/14
Linkage/exchange i
Linkage/exchangs 9/9 1314
Consult stakeholders to set research agenda 6/9 13/14
Create/fund networks 719 8/14
Meta-linkage 3/9 5/14
Organize video conferences 1/9 2114
Communication
Audience-tailored publications 9/9 1314
ce-tailored web pages 8/9 7na
. 39 9/14
Funding opportunities
Fund targeted workshops 79 1114
Fund conference grants 4/9 10/14
Fund teams of investigators 6/9 714
Fund knowledge translation requests for 2/9 714
applications |
Fund knowledge translation centres 3/9 6/14
Fund chairs 2/9 1/14
Other funding opportunities

COuntriES, as rel:ﬂmlﬂended b)" thc
Commission on Health Research for
Development in 1990 (Karolinska
Institure, Sweden). However, since in-
ternational funding agencies still sup-
port over 90% of research in some
low-income countries,'® their lack of
focus on knowledge translation is wor-
risome. Encouragingly, there was inter-
est in all international funding agencies
to increase their knowledge translation
activities in the next five years.

A common terminology for knowl-
edge translation could be useful in bet-
ter defining both existing and planned
funding agency activities. We found
different definitions and understanding
of knowledge translation both within
and between agencies (Table 3). The dif-
ferent terminologies reflect differences
in the mandates of these organizations
but also suggest a lack of conceptual
clarity around knowledge translation.

We found a lack of consideration
in determining which evidence re-
quired translation and the need for

209 114

tailored approaches for different audi-
ences. Despite the relatively incomplete
evidence-base on the effectiveness of dif-
ferent knowledge translation strategies,
there is evidence to support the use of
audience-specific strategies (e.g. con-
sumers, practitioners, policy-makers)
to address audience-specific barriers and
facilitators.*** Furthermore, there are
convincing arguments that knowledge
transfer should be based on rigorous
meta-analysis of systematic reviews
based on all available studies rather
than single studies, because systematic
reviews increase confidence in results,
reduce the chances of being misled
and efficiently summarize all published
literature.”® Adoption of a systematic
framework to knowledge translation
would contribute to conceptual clarity
in this field. For example, the five step
approach to knowledge transfer, de-
scribed by Lavis, provides a framework
to assess what should be transferred, to
whom, by whom, how and with what
effect.
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Table 7. Examples of innovative and promising knowledge translation activities (“gems”)

Agency _ "Gem” activity Category Description
DFID /Increase incentives for researchers  Push Working with the Offices of Science and Technology in the
gage in knowledge transiation United Kingdom to change the higher education funding
ressing rules for university system to increase recognition for knowledge translation by
ngs that are based on modifying the research assessment exercise (which rates
il caimns universities accorging to what they publish in hlgh tech and
i | i . high Ievei journals)
Colciencias | Cartoons for children on te - Cammtiﬁibaﬁqn Five-minute cartoons describinﬁ;r'r'esaamh results to children
;wrth important research flndmgs are produced by the agency along with the researchiers
involved; these cartoons are broadcast through a large.
private national television network twice a week (Saturday
and Sunday) in schedules appropriate for children; 25
| programmes were produced during the first season
IDRC $mafl grants available to move Fundmg oppodunitles:- “Windows of Opportunity” small grants available for teams to
search into practice i . move research further into practice in specific environment
sector and public | : Unkagaz‘exchange In Bragl, partnerships between private enterprises and

 partnerships for technalogy transfar |

public agencies for funding basic research and developing
technology based on that locally-conducted basic science

Linkage/exchange

Department of il ﬁ?n bf a knowledge trans_lation The Healtn-PjﬂJ[cy_ Development and Planning -BLireau_ was
Health, Philippines ureat created with @ mandate to link research and policy
E‘.r‘.l’orld Bank- Call for proposals addressed to : F:iihﬂiﬁg opportunities  In the Philippines, requests for proposals are usually written
Philippines the general public in the Filipino in English and addressed to researchers
i language i
|IGCMR-India Establishing partnerships for Linkage/exchange E.g. TOR and Asta Medical (Germany) for a microbicide;

improving the availability and
aCCess: an_d__dacreasmg cost of

strategy

drugs needed for diseases of

poverty

WHO and Smith Kline Beecham for filariasis elimination

Colciencias, Instituto Colombiano para el Desarrollo de la Ciencia y la Tecnologia; DFID, Department for International Development (the United Kingdom); FAPESF, State
of Sdo Paulo Research Foundation; ICMR, Indian Council of Medical Research; IDRC, International Development Research Centre.

We found that the Lavis frame-
work of push, pull and linkage/ex-
change was a useful tool to categorize
knowledge translation activities, How-
ever, we found that these three cat-
egories alone did not capture all of the
activities of funding agencies, therefore
we added two codes for general acrivi-
ties by funding agencies: communica-
tion and funding opportunities. These
five categories represented mutually
exclusive codes that provided a useful
basis for classifying activities. In our
analysis of the discrepancies in coding
berween country teams and the Ottawa
team, we found the greatest differences
in interpretation between the push and
communication categories. Our cat-
egory of push was intended to caprure
activities that focused on researchers
summarizing the actionable messages
based on their research, going beyond
traditional publications or reports to
stating the policy relevance of their re-
scarch findings.

We found several creative and in-
novative strategies such as the “gems” in
Table 7. These creative strategies show
that funding agencies are moving away
from traditional methods of dissemi-
nating results.

Ability to evaluate the impact of
knowledge translation strategies was
lacking in all agencies. Lack of evalu-
ation frameworks limit the ability to
show whether knowledge translation
efforts indeed enhance research-relared
policy, services (health and intersec-
toral) and societal impacts.”

Knowledge translation is a com-
plex process which can enhance the
health of disadvantaged populations,
by improving access, diagnostic ac-
curacy, compliance and adherence of
effective services.*'* We found a com-
mitment to enhancing health of dis-
advantaged populations by one-third
of funding agencies. We also found
examples of knowledge translation ac-
tivities that were focused on enhancing
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the health of the disadvantaged, such as
the WHO/TDR programme to elimi-
nate leprosy. Increased focus is needed
to ensure that knowledge translation
activities benefit the most disadvan-
taged populations.

An increasing number of organiza-
tions internationally are dedicated to
knowledge translation. The activities of
these organizations were not captured
by our study, such as the WHO/PAHO
EVIPNet), the Overseas Development
Institute’s RAPID programme and the
Getting Research into Policy and Prac-
tice (GRIPP) initiative. These interna-
tional initiatives represent an exciting
opportunity to explore the effective-
ness of different knowledge translation
strategies.

Our results may overestimate the
amount of knowledge translation ac-
tivities since any activity (no matter
how small) was scored as a “yes”. We
only interviewed three people from
each agency so we may not have cap-
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tured all knowledge translation activi-
ties. However, we tried to ensure inter-
viewees represented a senior policy-
maker, someone responsible for knowl-
edge translation and a project officer.
Three funding agencies interviewed for
this study did not consider knowledge
translation a main part of their man-
date. This data was collected between
September 2003 and September 2004,
before the Ministerial Summit on
Health Research convened by WHO
in Mexico. Advocacy for knowledge
translation has increased since the
Summit, but it remains to be seen if
funding agencies have actually shifted
significant resources to this important
area. This study provides a useful scan
of the activities of these 23 agencies
and the types of activities in which they
are engaging.

Because this is a qualitative re-
search study that used a judgement
sample, we focused less on external va-

lidity and more on maximizing internal
validity. Therefore, these results apply
to the sample of funding agencies se-
lected and included in this study and
are not intended to be generalized to
other funding agencies.

Conclusion

Previous research on knowledge trans-
lation has mostly ignored the role
of funding agencies. This descriptive
study shows an encouraging support
for knowledge translation by national
funding agencies, with a lag in support
from international funding agencies.
Funding agencies need to agree on a
common terminology, consider the
need for approaches tailored 1o specific
audiences and identify their niche roles
in knowledge translation, which may
differ according to their defined man-
dates. Funding agencies might con-
sider their role as knowledge brokers,
by fostering and encouraging interac-

Cynthia Gordero et al.

tions berween researchers and relevant
stakeholders. As knowledge brokers,
funding agencies could promote research
syntheses and a focus on health equity.
There is an urgent need to evaluate these
funding agency knowledge translation
activities to learn what works, why and
in what context, in order to better justify
spending on knowledge translation and
to improve performance. Wl
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Résumé

Aide a la transposition dans la pratique des connaissances par les agences de financement des pays a

revenu faible ou moyen

Objectif Déecrire comment certaines agences, qui financent la
recherche en sante dans des pays a revenu faible ou moyen,
favorisent la transposition sous forme politique et pratique des
recherches financées.

Méthodes Nous avons réalisé une analyse inductive d'entretiens
semi-structurés menés avec des informateurs clés d'un
échantillon choisi & dessein de 23 agences nationales et
internationales, qui financent des recherches en Afrique du Sud,
au Brésil, en Colombie, en Inde, aux Philippines, et en Thailande.
Nous avons également effectué une enquéte sur des sites
Internet.

Résultats Nous avons relevé un engament & transposer les
connaissances en pratique dans le mandat de 18 des 23 agences
de I'échantillon. Cependant, la terminologie utilisée était peu
homogéne. La plupart des activités mentionnées sont des efforts
classiques de diffusion auprés d'une large audience, par le biais
par exemple de sites Internet ou de publications. En outre, plus
de la moitié des agences (13 sur 23) encouragent les liens et les
échanges entre chercheurs et utilisateurs potentiels et 6 agences

sur 23 décrivent des activités de type « pull » pour intéresser
les décideurs aux travaux de recherche. Un tiers des agences
(9 sur 23) indiquent dans leur mandat vouloir améliorer I'équité
en matiére de santé par une meilleure transposition dans la
pratique des connaissances. Seules 3 des 23 agences sont
en mesure de mentionner une evaluation des activités de
transposition en pratigue des connaissances. Nous avons en
outre constaté que les agences de financement nationales
faisaient de plus grands efforts pour assurer cette transposition
que les agences internationales.

Conclusion Les agences de financement ont entrepris
des activités trés diverses de transposition en pratique des
connaissances. Elles peuvent se considérer comme ayant un réle
de courtier en connaissances et comme ayant la capacité de
promouvoir une synthése des recherches et une convergence de
I'attention sur I'équité en termes de santé. Il est urgent d'évaluer
les activités de transposition en pratique des connaissances
menees par les agences de financement,

Resumen

Organismos de financiacion en paises de ingresos bajos y medios: apoyo a la traslacion de conocimientos

Objetivo Describir cémo algunos organismos de financiacion
de investigaciones sanitarias que operan en paises de ingresos
bajos y medios promueven la traslacion de las investigaciones que
financian en politicas y practicas.

Métodos Realizamos analisis inductivos de entrevistas
semiestructuradas con informantes clave a partir de una muestra
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intencionada de 23 organismos nacionales e internacionales que
financian investigaciones sanitarias en el Brasil, Colombia, la
India, Filipinas, Sudafrica y Tailandia. También sondeamos diversos
sitios web.

Resultados Detectamos muestras de compromiso en favor
de la traslacion de conocimientos en el mandato de 18 de 23
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organismos. Sin embargo, no habia una terminologia comdn.
La mayoria de las actividades consistian en las iniciativas
tradicionales de difusion de informacion entre un publico amplio,
por ejemplo a través de sitios web y publicaciones. Ademas,
mas de la mitad (13 de 23) de los organismos fomentaban
el establecimiento de vinculos y el intercambio entre los
investigadores y los usuarios potenciales, y 6 de los 23
organismos describieron actividades de «atraccion» para
generar interés por las investigaciones entre los decisores. La
tercera parte (9 de 23) de los organismos de financiacion tenian
encomendado el fomento de la equidad sanitaria mediante la
mejora de Ia traslacion de conocimientos. Solo 3 de los 23

Research
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organismos podian hacer una evaluacion posterior de sus
actividades de traslacion de conocimientos. Ademas, observamos
gue los organismos de financiacion nacionales hacian un mayor
esfuerzo de traslacion de conocimientos que los organismos
internacionales.

Conclusion Los organismos de financiacion participan en
una amplia gama de actividades creativas de traslacion de
conocimientos y podrian tal vez estudiar su papel como
intermediarios en ese ambito, facultados para promover sintesis
de investigaciones y un mayor énfasis en la equidad sanitaria. Es
necesario evaluar urgentemente las actividades de traslacion de
conocimientos de los organismos de financiacian.
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In vitro activity of ceftobiprole against Burkholderia
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Sir,

Burkholderia pseudomallei, a Gram-negative bacterium, causes
a disease called melioidosis in humans and animals.' The bac-
terium is @ soil organism found mainly in Southeast Asia and
Northern Australia. Antibiotics currently recommended for
therapy of melioidosis are ceftazidime, imipenem, meropenem,
amoxicillin/clavulanate, trimethoprim/sulfamethoxazole, doxy-
cycline and chloramphenicol.' A development of resistance of
B. pseudomallei to the aforementioned antibiotics has been
recognized;>? hence, a search for new agents effective against
B. pseudomallei is needed.

Ceftobiprole is a novel parenteral cephalosporin whose broad
spectrum of activity includes most clinically important
Gram-positive and Gram-negative bacteria.’

One hundred and fifteen strains of ceflazidime-susceptible
B. pseudomallei from different infected patients were selected
from our collection. All strains were identified as B. pseudomal-
lei by API 20NE (bioMérieux, France). In virre susceptibility
was determined by Kirby-Bauer disc diffusion for all 115 strains
and Etest for 5 randomly chosen strains. Paper discs containing
30 pg ceftobiprole per disc (MASTDISC) and Etest strips of
ceftobiprole at concentrations of 0.016-256 mg/L were provided
by Janssen-Cilag (Thailand). The disc diffusion test was
repeated for six strains of B. pseudomailei in order to determine

the reproducibility of the test. The methodology for suscepti-
bility testing was performed by direct colony suspension accord-
ing lo guidelines suggested by the CLSL® Quality control was
performed by testing susceptibility of Pseudomonas aeruginosa
ATCC 27853. The proposed breakpoints for inhibition zone
diameters of ceftobiprole are =20 mm for susceptible, 17-19 mm
for intermediate and <16 mm for resistant. The proposed break-
points for MICs of ceftobiprole are <4 mg/l. for susceptible,
8 mg/L for intermediate and > 16 mg/L for resistant.

The inhibition zone diameter of ceftobiprole against
P. aeruginosa ATCC 27853 was within the reference limits.
The distribution of inhibition zone diameters of ceftobiprole
against B. pseudomallei is shown in Table I. Inhibition zone
diameters of >20, 17-19 and <16 mm were observed in 46
(40%), 55 (47.8%) and 14 (12.2%) strains. respectively. Four
strains of B. pseudomallei with inhibition zone diameters of
15-19 mm on the initial disc diffusion test had identical inhi-
bition zone diameters on the second test. Another two strains
with an inhibition zone diameter of >20 mm had | mm differ-
ence in inhibition zone diameter on the second test, but the inhi-
bition zone diameters from both tests were still within
susceptible values. Four B. pseudomallei strains with an inhi-
bition zone diameter of 17-19 mm had MICs of ceftobiprole of
6—8 mg/L, whereas a strain with an inhibition zone diameter of
16 mm had an MIC of 16 mg/L.

Our findings indicate that the in vitro activity of ceftobiprole
against B. pseudomallei determined by Kirby-Bauer disc diffu-
sion is reproducible and correlates with that determined by
Etest. Cefiobiprole has less in vitro activity than ceftazidime
against B. pseudomallei, and only 40% of B. pseudomallei
strains are susceptible to ceftobiprole,
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Table 1. Distribution of ceftobiprole inhibition zone diameter for 115 strains of B. pseudomallei

No. of strains (%) for which the inhibition zone diameter was

18 mm

19 (16.5)

17 mm
25 (21.7)

16 mm

8 (7.0)

15 mm
5(4.3)

13 mm
1(0.9)

19 mm

11 (9.6}

25 mm
2(L.7

23 mm
4(3.5)

22 mm
3(2.6)

21 mm
7(6.1)

20 mm
30 (26.1)
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Treatment of external ventricular drain-associated
ventriculitis caused by Enterococcus faecalis with
intraventricular daptomycin
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Sir,

External ventricular drains (EVDs) are essential monitoring
devices in neurosurgery, and direct portals for the removal of
cerebrospinal fluid (CSF), including the temporary control of
raised intracranial pressure, and for the instillation of therapeutic
agents. Their benefits must be balanced against the compli-
cations associated with their use, the most important of which is
infection (ventriculitis). Most patients with EVD-associated ven-
triculitis can be cured by instilling antibiotics directly into the
ventricles.! We describe here a patient with such an infection
treated by administering daptomycin using this route,

A 62-year-old man was admitted to this hospital with a subar-
achnoid haemorrhage and underwent coil occlusion of an anterior
communicating artery aneurysm. Four days later, he became
confused and was noted to have raised intracranial pressure; a
lumbar drain was inserted. He subsequently became pyrexial and
culture of CSF obtained via the lumbar drain yielded Klebsiella
pneumoniae. An EVD was inserted and the ventriculitis was suc-
cessfully treated with a 14 day course of intravenous ceftazidime
and intraventricular gentamicin, The intention was to remove the
EVD on day 30. However, Gram’s stain examination of a sample
of CSF showed Gram-positive cocci, and Enterococcus faecalis,
which was susceptible to ampicillin and vancomycin, but exhib-
ited high-level resistance to gentamicin (MIC > 200 mg/L), was
isolated. Vancomyein (10 mg) was instilled into the ventricles,
but, after 8 days of therapy, E. faecalis was still recovered from

the CSE. The MIC of daptomycin for this strain was 2.0 mg/L, as
determined by an Etest on Mueller—Hinton agar, and this drug
was administered intravenously at a dosage of 1 g (12 mg/kg)
once daily. In addition, the EVD was removed and an Ommaya
reservoir was implanted. Following a further 4 days of therapy
with intraventricular vancomycin, E. faecalis was again recov-
ered from the CSF. It was therefore decided to instil daptomycin
into the ventricles at a dosage of 10 mg every third day; consent
was obtained from the patient. Trough and peak daptomycin CSF
concentrations (determined just before and 30 min after a dose,
respectively, by high-performance liquid chromatography at the
Department of Medical Microbiology, Southmead Hospital,
Bristol, UK) were 23 and 483 mg/L, respectively. The dosage of
daptomycin was reduced to 5 mg every third day, and trough and
peak daptomycin CSF concentrations at the lower dosage were
9.9 and 139 mg/L, respectively. The CSF became sterile within 3
days of commencing intraventricular daptomycin and remained
so throughout the 2 week treatment period. The patient remained
well and he was eventually discharged from hospital. However,
he was re-admitted 28 days later with symptoms and signs of
meningitis. Culture of a sample of CSF yielded E. faecalis with
the same antibiogram as the original isolate and treatment with
intraventricular daptomycin at a dosage of 5 mg every third day
was restarted. In addition, the Ommaya reservoir was replaced
with an EVD. Daptomycin was administered for 4 weeks during
which time he experienced transient pyrexias after each instilla-
tion of daptomycin; this side effect was resolved when the treat-
ment was discontinued. The CSF became sterile, the EVD was
removed and he was discharged from hospital 39 days after he
had been re-admitied. Clinical and bacteriological cures were
sustained after follow-up for more than | year.

EVD-associated ventriculitis is one of the most common
infections in neurosurgical practice. Until recently, only three
antibiotics have been available in formulations suitable for intra-
ventricular use: vancomycin, gentamicin and colomycin.
Enterococci are increasingly being recognized as causes of ven-
triculitis in neurosurgical patients, and some strains exhibit
resistance to vancomycin or high-level resistance to the amino-
glycosides, thereby limiting treatment options. Linezolid has
been used successfully as systemic therapy in such cases.>?
However, this antibiotic is not bactericidal and prolonged
courses increase the risks of adverse effects. Daptomycin is the
first of a new class of antibiotics, the cyclic lipopeptides. It has
been shown to be rapidly bactericidal against enterococci,
including vancomycin-resistant strains.* Daptomycin penetrates
poorly into the CSF compartment when given by the systemic
route. In a rabbit model of meningitis caused by Streptococcus
prewmoniae, only 5% of the corresponding serum concentration
was achieved in the CSF, and the drug failed to sterilize the
CSF after 4 days, despite the administration of a high dosage.’
On the other hand, a study involving a rabbit model of
Staphylococcus aureus ventriculitis demonstrated that intraventri-
cular daptomycin achieved greater bactericidal activity, more
rapid killing kinetics and a longer half-life in the ventricles than
intraventricular vancomycin.® Many years’ experience of mana-
ging patients with EVD-associated ventriculitis by instilling anti-
biotics into the ventricles encouraged us to treat the patient
described in this report with intraventricular daptomycin. This
present experience suggests that intraventricular daptomycin is
an effective therapy of patients with EVD-associated ventriculitis
caused by enterococci; it may be equally appropriate as treatment
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Abstract

Objective: The objective of this study was to determine the efficacy and safety of Curcuma donwestica extracts in
pain reduction and functional improvement in patients with knee osteoarthritis.

Study design and setting: The design and setting were a tandomized controlled study at a university hospital
in Bangkok, Thailand.

Methods: One-hundred and seven (107) patients with primary knee osteoarthritis (OA) with pain score of =5
were randomized to receive ibuprofen 800 mg per day or C. demesiica extracts 2 g per day for 6 weeks. The
main outcomes were improvement in pain on level walking, pain on stairs, and functions of knee assessed by
time spent during 100-m walk and going up and down a flight of stairs. The adverse events were also recorded.
Results: Fitty-two (52) and 55 patients were randomized to €. donestica extracts and ibuprofen groups, re-
spectively. Baseline characteristics of the paticnts in both groups were not different. The mean scores of the
aforementioned outcomes at weeks 0, 2, 4, and 6 were significantly improved when compared with the base-
line values in both groups. There was no difference in those parameters between the patients receiving ibupro-
fen and C. domestica extracts, except pain on stairs (p = 0.016). No significant difference of adverse events be-
tween both groups was found {33.3% versus 44.2%, p =036 in C. domestics extracts and ibuprofen groups,
respectively).

Conclusions: C. domestica extracts seem to be similarly
knee OA.

efficacious and safe as ibuprofen for the treatment of

Introduction {t.e., uleeration, bleeding, and perforation of stomach and

duodenum).®¥

Os'l'l-‘().-\u'l HRrItis (QA] 15 THE MOST coMMON degenera-
tive joint disorder and a major public health problem
throughout the world.! The prevalence of knee OA in Thai
clderly ranged from 34.53% to 43.6%.7 Knee OA causes pain
and dystunction in 20% of elderly persons.® It is the fourth
most important global cause of disability in women and the
eighth most important in men? Fhysical disability arising
from pain and loss of functional capacity reduces the qual-
ity of lite and increases the risks of morbidity and mortal-
ity.® Among treatment modalities, nonsteroidal anti-in
flammatory  drugs  (NSAIDs) are the most
treatment modality to relieve pain for QA, but most of them

can cause undesirable effects on the gastrointestinal tract

cominon

The extracts from Curcima doimestiva, a spice used as a col-
oring agent (vellow) and a preservative in Thai food, have
been used for a century. [n witre stud
had an inhibitory effect on substances playing an important
role in the inflammatory pathway. The mechanisms by which
curcumin prevents inflammation are postulated through in-
hibition of lipo-oxygenase,” cyclo-oxygenase,” and phospho-
lipase M Curcumin also inhibited the secretion of colla genase,
elastase, and hyaluronidase.!!
found to inhibit the activation of free radical activated tran-
scription factors such as AP-1 and nuclear factor kappa B
and reduce the proinflammatory cytokines such as tumor ne-
crosis factor alpha, interleukin-1 beta, and interleukin-g,"

sshowed that curcumin

Moreover, curcumin was
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ersity, Bangkok, Thailand.
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Furthermore, curcumin exhibited anti-oxidant properties by
the inhibition of nitric oxide synthase production.!®1 Re-
contly, there was evidence of curcumin in inhibiting colla-
genase and stromelysin expression at micromolar concen-
trations, which suggested its therapeutic potential for the
treatment of arthritis.'” There were six studies of curcumin
in humans including a phase 1 trial with 25 subjects using
up e 8000 mg of curcumin per day for 3 months and five
ether trials using 1125-2500 myg of curcumin per day.'® Adl
studies revealed that curcumin was sate and contained anti-
inflammatory activity.

The objective of the study was to determine the efficacy
and safety of O domestica extracts in pain reduction and func-
Honal improvement in patients with knee OA.

Patients and Methods

The study was approved by the Eth on Huo-
man Research of the Faculty of Medicine Siviraj Hospital,
Mahidol University and informed consents were obtained
from all participating subjects. The study was conducted at
Siriraj Hospital, a tertiary care medical center in Bangkok,
Thailand, from April 2005 to May 2006, The eligible subject
was an adult with primary knee OA according Lo the crite-
ria proposed by the American Rheumatism Association.'”
The subject must have knee pain and radiographic osteo-
phyvtes and at least one of the tollowi (1} age =50
vears, (2) morning stiffness <230 minutes in duration, (3) and
crepitus on motion. Patients who had a pain score in the nu-
merical rating scale of of 10 were recruited, Any patients
who had peptic uleer, hepatobiliary tract disease, or known
allergy to curcumin or ibuprofen were excluded.

The subjects were asked to discontinue their medications
related to the treatment of krnee A (e.g., NSAIDs, gl}-’con‘—
aminoglyean derivative drugs) | week before randomiza-
ticn. The computerized randomization code was kept by a
rescarch assistant who was not directly involved in the
studyv. All subjects were randomly allocated to receive

KUPTNIRATSAIKUL ET AL,

either ibuprofen (400 myg twice daily) or C. domestica ex-
tracts {300 mg four times daily) for 6 weeks. Thuprofen 800
mg per day was usocd according to the rheumatologist’s rec-
ommendation for treatment in Thai clderly patients with
OA to correspord with the smaller size of Thai elderlyv and
to minimize the risk of gastrointestinal side-effects. The pa-
tients were instructed not to use any other medications or
herbs.

C. dinestica extracts were produced by the Thai Govern-

ment Pharmaceutical Organization. The preparations were
made under the Good Manufacturing Procedures Standard.
Drried rhizomes of C. domestica were grounded into pow-
der. The turmeric powder was extracted with ethanol and
then evaporated at low pressure to obtain ethanolic extracts
conlaining oil and curcumineids. The oil part w then re-
moved i order to have curcuminoids extracts. Fach cap-
sule vf C. domestica extracts contained 250 mg of curcumi-
noids, .

Only the assistant knew which treatment was being pro-
vided to the patient. The physician who assessed the treat-
ment outcomes was unaware of the pa!‘i(ml’s group of treat

ment. The patients were assessed every 2 weeks by the same
assessor. The main outcomes consisted of pain onlevel walk-
ing and pain on stairs assessod
and knee functions assessed by the Hme spent on a 100-m
walk and going up and down a tlight of stairs (10 steps). The
time was measured by using digital stopwatch. Its resolu-
tion was within 0,001 seconds. The study was conducted at
the same location for all patients. For safety concern, all pa-
tients had blood tests including complete blood count, liver
function, and renal function at week U and week 6. Adverse
events were recorded from new symptoms experienced by

by a nun

wrical rating scale

the patients as well as a change in laboratory profiles. The
medication could be discontinued when the patients rated
pain of less than 3, since this pain magnitude is considered
mild and the patient is willing to tolerate it. Comphance to
medication was assessed by the pill count method. At week
6, the patients” satisfaction with treatment was also evalu-

TABLE 1. DEMOGRAPIITC CHARACTERISTICS AND BASELINE SCORES OF THE PATIENTS

C. domestica Hbnprofen

Meary age * 5D (years)
Gender: female (%)
Mean BMI + 8D (kg/m?)
Mean duration of svmptoms
Affected knee

Right

Lelt

Bilateral
Using gait aid
Using knee braces
Mean pain scores on level walking
Mean pain scores on stairs
Mean time spent on a 100-m walk = S0 (sec)
Mean time spent on going up and down a

flight of stairs £ ST (sec)

S {months}

{n= 52) n

Ald + 87 600+ B4
41 (7H.8%) 45 (81.8"%)
264 + 3.7 268 L 48
191 £ 196 223 = Zod

13 (25.0%)
13 (25.0%)
26 (50.0%)

15 {27.3'%)
14 (25.4%)
26 (47.3%)

4 (7.7%) 1 (1.8%)
16 (30.8%) 10 (18.2%)
53 = 2.3 50 + 19
57 + 21 62+ 22

1079 + 246
312 + 126

Wi ="222
2T 13

stica, Curcunm domestica; S0, stand,

deviation; BMI body-mass index,
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ated by u five-category scale (i.e., high, moderate, little, same,
or dissatisfaction).

A sample size of 50 patients per group was calculated as
a noninferiority trial, with the assumption that the signifi-
cant difference in pain score after treatment with ibuprofen
and C. domesticn extracts was +1 point with standard devi-
ation (5D} of 2, 5% type | error, and 2089 type TT error. Re-
peated-measures analyses of variance were used to analyze
the main outcomes. The differences in mean value of pain
and time spent on a 100-m walk and going up and down a
tlight of stairs at week 6 between ibuprofen and C. domestica
groups were analyzed by independent t-test. The y? test was
used to analyze adverse events and satisfaction tevel. Stu-
dent’s t-test was used to anal the compliance of drug in-
take. The per-protocol analysis was chosen for this noninfe-
riority riai "

m!\ p=0.14

irton level walking

Mean o
=

GH

¥

25

contict [lbupralen;
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Weeks

108

el

104 4

10z
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004

GROUP

o [ibuproten)

® sy (Curcuming

Weeks
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Results

Of 190 patients screened, 107 fulfilled selection criteria and
were enrolled in the study. Fifty-two (52) and 55 patients
were randomized to C. domestica extracts and ibuprolen
groups, respectively. At the end of the trial, 45 patients
(86.5%) in the C. domestica extracts amd 46 pationts (83.6%) in
the ibuprofen group completed the study. The reasons for
lost-to-follow-up in both groups were inconvenience to re-
tum for follow-up visits (6 in the C. domestica group and 6
in the ibuprofen group) and having adverse events {1 in the
C. domestica group and 3 in the ibuprofen group). The base-
line characteristics of the patients in each group are shown
in Table 1. The majority of subjects were overweight clderly
women (average body mass index [BMI] = 25). The duration
of symptoms before entering the trial was approximately 20

b 453 p=0.016

Mean of pain on stairs

pGROLIP

¥ contral {bumrelen]
b ® iy e
o & 1
Weeks
32
=085

J1

¥ contral (IEaproafosy

s L4 study (Sureuming

Moan of time spent going up & downstairs (sec)

Weeks

FIG. 1. Mean pain scores on level walking, pain on stairs, time spent on a 10f-m walk, and going up and down a { light

of stairs at week 0, 2, 4, and 6 (per protocol analysis).
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ADVERSE BvenTs BETwrEEN Two Grours

C. domestica
m =48

Total no. of patients with an /2
a‘\t‘] VLTS l".‘\"l'ﬂt.‘:\

Divspopsia

Dirziness

Nausea/vomiting

Loose stool

Constipation

Dy mouth

Rash

Fatigue

Gl bleeding

Feeling of drug obstructed in the throat

Some pal‘u.‘nta L'\]JL‘I'I[.‘I]CL‘d more ihan one event.
y* toest,
A, adverse event; G, gastrointestina.

maoriths, Half of the subjects had bilateral knee OA. Some ot
them used gait aids and knce braces. The mean pain scores
on level walking were 5.3 and 5.0, and mean pain scores on
stairs were 5.7 and 6.2 in the C. domestica extracts and the
ibuproten groups, respectively. Time spent on the 100-m
walk was approximately 100 scconds and on going up and
down a [light of stairs was approximately 30 seconds, Only
2 patients in the C. dom
when the pain score was less than 3.

The mean value of pain on level \-x-'al.kj.ng, pain on stairs,
time spent on 100-m walk, and going up and down a flight of
stairs between bwo groups at week (), week 6, and change score
and difference of change scores between the two groups are
o 2. The differences of all outcomes woere not

estica group discontinued medication

shown in Ta
statistically different. However, the C. donmesticn group seemed
to have less time spent on the 100-m walk and going up and
down a flight of stairs. Figure 1 demonstrates the mean scores
of pain on level walking, pain on stairs, time-spent on a 100-
m walk, and going up and down a flight of stairs at week 0,
2, 4,
outcomes in cach group were significantly improved when
compared with the baseline values. However, there were no
differences in those parameters between the patients receiv-
ing ibuproten and C domestica extracts except for pain on stairs
365 The pain score, time spent on level walking, and
stairs showed docreasing trends in both groups.

and 6 between the two groups, Those aforementioned

(p =10

Tance 4.

C. domestica
n=45)

High
Moderate
Little

Same
[Hissatistaction

p= o trend.

16 (33.3%)

10 (20.8%)

PATIEN 15" SATISFACTION

.36

(10.4%,)
6.3%)
(4.29%)
1 {1.9%)
1 (1.9%)
(2.1%

The adverse events of the C. domesticn and ibuprofen
groups are shown in Table 3. No difference was found (333
versus 44.2%, p = 0.36). The common adverse events were
dvspepsia, dizziness, nausea and vomiting, and loose stool,
The blood tests between week @ and week 6 in both groups
did not reveal significant changes. For medication intake, the
patients in the ibuprofen group had better compliance than
those in C. domps
0.001).

The patients” satisfaction with treatment was not different
(p = 0.15) in both groups as shown in Table 4. Most subjects
rated themselves as having moderate to high satisfaction
(91.1% and 80.4% in the C. demestica extracts and the ibupro-
fen groups, respectively).

extracts group (Y0.1% versus 82.8%, p =

Discussion

Curcumin exhibits various pharmacologic activities in-
cluding anti-inflammatory, anti-oxidant, anticarcinogenic,
antiviral, and anti-infectious pmj]j(?rtie_-:_l' The anti-inflam-
matory activity of curcumin extracts was demonstrated by
inhibition of many different molecules that play a major role
in inflammaltion.'® Patients with knee OA suffer with pain
from an intlammatory process of the knee joint. Regarding
the lack of studics comparing the eflicacy of curcumin and
NEAIDs in patients with knee OA, this study has pertinently

AT WEEK 6

Ihiprafen

in=406)

15 {32.0%)

22 (47.8%)
5 (10.9%)

1 (2.2%)
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shown the efficacy of curcumin to relieve pain and to im-
prove knee functions.

In our study, ibuprofen was chosen to be a comparator be-

cause scientific evidence from meta-analysis revealed that
NSAIDs were superior to acetaminophen for improving knee
and hip pain in people with moderate-to-severe levels of
pain from QA7 Additionally, no significant difference in
s found between acctaminophen and NSAIDs.
‘e were studies demonstrating the efficacy of curcumin
in reducing inflammation in postoperative patients,” and
rhewmatoid arthritis. ™ Recently, an o vivo study revealed
the efficacy of curcumin in preventing joint inflammation,
but it should be started before the onset of inflammation. ™
However, no study reported the eliivacy of curcumin in pa-
tents with OAZ

[he effect of weight on drug level or volume distribution
should also be considered because the majority of subjects
in this study were overweight (mean BMI -~ 26.4-26.8
. There was a study demonstrating that peak ibupro-
s significantly decreased and volume of
distribution was increased in obese subjects compared to
normal body weight subjects. ™ The data indicated that the

ibuprofen dose may be increased in obese patients without
changing the dose interval in order to achieve necessary
plasma concentrations.

Concerning the safety, the prevalence of adverse events
was not different between the two groups. Ten (10) patients
{20.8%) in the C. domestica extracts group experienced dys-
pepsia. The meaning of dyspepsia varied from bloating,
passing gas, to irritation. Many patients in the C. donesiics
extracts group who had bloating symptoms and passing
notitied us that these symptoms were beneficial of
whereas those in the ibuprofen group reported gastroin-
testinal irritation symptoms. These dyspeptic symptoms ob-
served inthe Cdemestion extracts group could be due to their
digestive properties. No other serious adverse event was
found, as well as meaningful changes in blood tests. We were
able to provide 2,000 mg/day of C. domestica extracts to the
patients up to 6 weeks because curcumin was found to be
safe even after high dose ingestion up to 8,000 mg/day for
3 months?

s,

At the end of the study, however, we found that com pli-
ance of drug intake during 6 weeks in the ibuprofen group
was petter than that in the C. dowestica group. This was due
to the fact thal ibuprofen was given twice a day, whereas C

wtracts had to be taken four times a day. More sub-

tion in C. domestica than in the ibuprofen group. Some pa-
tients in the ibuprofen group rated themselves as having
little satisfaction and dissatisfaction {10.9% and 2.2
spectively), None in the C. dowe group felt unsatistied.
This may reflect the satisfaction of the patients with C. do-
mesficad even it had to be taken four times a day.

The results of this study suggested that C domestion ex-
tracts might be ag effective as ibuprofen in alleviating knee
pain and Improving knee functions even though there was
a trend toward a greater effect in patients receiving C do-
extracts. However, we were unable to claim that ef-
licacy of both treatments was equivalent because the upper
Himit of the 95% confidence interval (Cl) of mean dillerence
of the pain score exceeds the prespecified range of equiva-

KUPTNIRATSAIKUL ET AL.

lence. Additionally, the wide range of 95% CI meant that our
study had an inadequate sample size. Based on the SD of
2.36, the proper sample showdd be 70 patients per group.
Therefore, an additional study with adequate sample size
and using a higher dose of ibuprofen in the comparison
group should be performed to demonstrate the efficacy of C.
dori woextracts in relieving pain and improving function
n patients with knee QAL

Conclusions

C, domesticn extracts seem to be efficacious and safe for the
treatment of knee OA similarly to ibuprofen. However, more
studies with an adeguate sample, a higher dose of 1bupro-
fen in the comparison group, and double-blind technique are
recommended to demonstrate the efficacy of C.domesticn ex-
tracts in alleviating knee pain and improving knee functions.
The safety profiles of C. domestica extracts were also demon-
strated.
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Original Article
A Systematic Review of Clinical Efficacy of Hibiscus sabdariffa

Kednapa Thavorni, Nathorn Chaiyakun:apruk1 and Visanu Thamalikitkul”

! Department of Pharmacy Practice, Faculty of Pharmaceutical Sciences, Naresuan University, Pitsanulok, Thailand
% Faculty of Medicine-Siriraj Hospital, Mahidol University, Bangkok, Thailand

ABSTRACT

Hibiscus sabdariffa is a medicinal plant widely used in several countries for a long time. Nowadays, a number of effects
including antihypertensive effect, prevention and treatment of urinary tract infection, anti-oxidation, and anti-atherosclerotic effect
have been reported. However, since the results from studies were inconclusive, a conclusion on whether Hibiscus sabdariffa
possesses such beneficial effects is highly needed. This study aimed lo examine the efficacy and tolerability of Hibiscus
sabdariffa compared to other interventions in randomized controlled trials by means of a systematic review. We searched
studies and relevant information from Medline (1966-2006), Cumulative Index to MNursing Allied Health Literature (CINAHL)
(1982-2006), International Pharmaceutical Abstracts (IPA) (1970 — 2006), Current Content, Cochrane Library, and Thai Index
Medicus, bibliographies of retrieved articles and experts in the field.

There were 66 clinical frials examining effects of Hibiscus sabdariffa. We found five trials studying the efficacy of Roselle
on human; however, only two were randomized controlled trials. These two studies were included in our present study. The first
trial tested antihypertensive effect of the tea of dried calyx of Hibiscus sabdariffa compared with captopril (25 mg every 12
hours) in patients with mild to moderate hypertension. The study found no difference regarding efficacy and tolerability between
Hibiscus sabdariffa tea and captopril. The second study reported that at day 12 of the treatment, sour tea (the tea made from
Hibiscus sabdariffa) significantly reduced both systolic and diastolic blood when compared with baseline (P < 0.01). The two
studies included in this systematic review had a relatively low quality (Jadad's score of 2 for both). In conclusion, the
antihypertensive effect of Hibiscus sabdariffa is somewhat evident but well conducted randomized controlled trials are highly

needed to confirm such antihypertensive effect, and to examine also its other clinical benefits,
Key words: syslematic review, clinical efficacy, Hibiscus sabdariffa
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Utilisation review of clopidogrel: are they used under the
FDA-approved indications?'

Surachet Niruntraporn PharmD', Nathorn Chaiyakunapruk PharmD, PhD'*,
Surakit Nathisuwan PharmD, BCPS? and Visanu Thamlikitkul MD. MS¢?

'Faculty of Pharmaceutical Sciences, Department of Pharmacy Practice, Naresuan University, Phitsanulok, Thailand
“Faculty of Pharmacy, Department of Pharmacy, Mahidol University, Bangkok, Thailand
“Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

SUMMARY

Background Clopidogrel has shown benefit in patients with increased risk of cardiovascular diseases. Due to its high
acquisition cost and its increased use, this study was conducted to review the use of clopidogrel based on the Food and Drug
Administration (FDA)-approved indications and the ST-segment elevation myocardial infarction (STEMI).

Method This was a cross-sectional study conducted at a tertiary-care, university-affiliated hospital in the Northern part of
Thailand. Medical records of patients receiving clopidogrel during January 2005 to February 2006 were reviewed. Baseline
characteristics of patients along with specific information regarding the use of clopidogrel were collected. Data were
analysed using descriptive statistics.

Result A total of 191 patients were included in this utilisation review (95 and 96 were inpatient and outpatient,
respectively). The use of clopidogrel was deemed appropriate in 82.7% of cases including 72.2% for FDA-approved
indications and 10.5% for STEMI. Clopidogrelfaspirin combination was indicated in 93 patients; however, 22 patients
received clopidogrel monotherapy. On the contrary, 10 patients received clopidogrel/aspirin combination when only
clopidogrel monotherapy was indicated. Moreover, 60% of patients who received clopidogrel monotherapy had no history
of aspirin intolerance or recurrent events while on aspirin therapy.

Conclusion The results showed that the majority of clopidogrel use was deemed appropriate based on FDA-approved
indications and for medically justified indication. However, a significant number of patients received clopidogrel instead of
aspirin while no aspirin intolerance was documented. Therefore, efforts should be made to promote the appropriate use of this
agent to improve patient outcomes, Copyright © 2007 John Wiley & Sons, Litd.

KEY worDS — clopidogrel: drug use evaluation; utilisation review

Received 24 December 2006; Revised 11 April 2007; Accepted 30 April 2007

INTRODUCTION

Antiplatelet is unquestionably one of the standard
therapies for the prevention and treatment of athero-
thrombotic diseases including myocardial infarction

* Correspondence to: Dr N, Chaiyakunapruk, Department of

Pharmacy Practice, Faculty of Pharmaceutical Sciences, Naresuan
University, Phitsanulok 63000, Thaitand.

E-mail: nui@u.washington.edu
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(MI), ischemic strokeftransient ischemic attack (TIA)
and peripheral arterial disease (PAD).'"® Among the
available antiplatelet agents, aspirin has been con-
sidered 1o be the gold standard due to its proven
effectiveness in both primary and secondary preven-
tion of atherothrombotic diseases. However, due to its
adverse drug reaction profiles, attempts have been
made to search for novel antiplatelets with improved
safety profile.”'' Among the newer antiplatelets
introduced into clinical use since 1990s, clopidogrel, a
member of adenosine diphosphate receptor antago-
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nists, is perhaps the most well-studied antiplatelet in
the modern era of antiplatelet research. Clopidogrel
has been shown to be slightly more effective than
aspirin in the reduction of MI, ischemic stroke and
vascular death among patients with history of MI,
ischemic stroke/TIA and PAD.'*'? However, the role
of clopidogrel is clearly expanded in clinical use based
on the dual antiplatelet therapy concept which is
supported by several large randomised controlled
trials in the prevention of cardiovascular diseases,! """
A combination of aspirin with clopidogrel has been
shown 1o be superior to aspirin alone in the reduction
of cardiovascular morbidity and mortality among
patients with acute coronary syndrome,'*'” patients
undergoing  percutaneous coronary intervention
(PCI)*"7 and ST-segment elevation (STEMI) with
or without fibrinolytic therapy.'®' Results of these
trials also show clear advantage of clopidogrel over
aspirin in terms of safety profile, most notably, and
gastrointestinal side effects.

Despite its clear evidence of benefit and improved
safety profile,'>™*! clopidogrel is associated with high
acquisition cost. In the era of healthcare budget
reform, promoting rational use of clopidogrel based on
proven clinical evidence is the key step to maximise
the cost-effectiveness of such treatment, Previous
studies aiming to evaluate the use of clopidogrel
suggested that inappropriate use of this agent is not
uncommon.”** In Thailand, data on this issue are
currently lacking. Therelore, we conducted this study
in order to evaluate the use of clopidogrel in the
hospital which may be of benefit in finding measures
to promote the cost-effective use of clopidogrel.

METHOD

This study was a retrospective medical record review
conducted at a lertiary-care, university-affiliated
hospital located in the Northern part of Thailand.
The study protocol was approved by the Ethics
Committee of the hospital. To ensure that our data
reflected the most current practice based on current
evidence, all patients receiving clopidogrel during
January 2005 to February 2006 were identified using
pharmacy database and served as our pool population.
There were a total of 847 medical records which
included 353 inpatient records and 423 outpatient
records. Random sampling was performed to select
110 records from each group. To avoid duplication
since one patient may have medical record both as
inpatient and outpatient, once a patient has been
sampled out of the pool population from the inpatient
records, the outpatient record of the same patient will

Copyright € 2007 John Wiley & Sons, Lid.
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not be chosen again. During the record retrieval, 13
and 14 inpatient and outpatient records were missing,
respectively. Therefore, only 95 inpatient records and
96 outpatient records were included in the final data
analysis.

Data collection

We reviewed medical records of the samples and
collected patient data using a standardised data
collection form. The form included demographic
information, past medical history, dosage regimen of
clopidogrel and indication information. We deter-
mined specifically whether clopidogrel was used in
accordance (o the Food and Drug Administration
(FDA)-approved indications. The FDA-approved
indications for the combination therapy of clopidogrel
and aspirin include unstable angina (UA), non-ST-
segment elevation myocardial infarction (NSTEMI)
and PCL"* The FDA-approved indications for clopi-
dogrel monotherapy are MI, ischemic stroke/TTA and
PAD.'? Recent evidence has also supported the use of
combination therapy for ST—selxj_rment elevation myo-
cardial infarction (STEMI).'®"

For patients with multiple visits, we chose the most
recent visit as the date to determine the indication for
clopidogrel use. Patient’s diagnosis was collected if it
was written in the medical records. However, if the
diagnosis was not recorded, we retrospectively
reviewed all previous visits in which clopidogrel
was prescribed. As it was possible that patient’s
diagnosis was not documented, we specilically revie-
wed for information regarding sign and symptoms,
laboratory findings and physical examinations to
determine whether they were consistent with the
diagnostic guideline of American College of Cardio-
logy/American Hearl Association (ACC/AHA).'™
Two cardiologists were consulted to determine
whether the guideline is applicable and used in the
hospital where data collection took place. In addition,
to determine whether clopidogrel was used in accor-
dance to the recommended fashion set by AHA/ACC
guidelines, we also looked at the pattern of drug use
including dosage regimen, duration of therapy, as
secondary outcome measures.

Statistical analysis

Data were analysed using descriptive statistics. The
percentage of patients using clopidogrel with certain
indications was reported. For sample size estimation,
we calculated that 95 patients were required to
estimate the proportion of 56% for using clopidogrel
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with FDA-approved indications with the acceptable
level of error of 10% and confidence level of 95
(alpha = 0.05).>>* The sample size required plus 15%
addition to compensate for missing medical records
was 110 patients.

RESULTS

A total of 191 patients were included in our final data
analysis, Among these patients, 95 medical charts
were from the inpatient department (IPD) and 96
medical charts were from the outpatient department
(OPD) (Figure 1).

Patients” characteristics were shown in Table 1.
The mean age of our study population was 68.9 £ 11.4
years. The most common co-morbidities were hyper-
tension (61.8%), diabetes (44.5%) and dyslipidemia
(39.8%). Approximately 75% of this population had a
history of documented vascular disease including
ischemic heart disease (103/191 or 53.9%) and
ischemic stroke (40/191 or 20.9%). Based on these
data, our study population can be considered as a
high-risk group for serious cardiovascular events, The
most common types of health insurance were the Civil
Servant Medical Benefit Scheme (73.8%) and Uni-
versal Coverage Scheme (22%). Background thera-
pies are also listed in Table 1.

Combination of clopidogrel and aspirin was more
commonly used in the IPD group compared with the
OPD group (75.8% vs. 35.4%). In contrast, clopido-
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grel monotherapy was more commonly used in the
OPD group compared with the IPD group (64.6% vs.
24.2%). The pattern of clopidogrel use was presented
in Table 2. The majority of clopidogrel use was 75 mg
daily.

Indications for the use of clopidogrel

About 82.7% (158/191) of clopidogrel use was based
on Thai FDA-approved indications or medically
justified indications. A total of 20 patients (10.5%)
used clopidogrel because of STEMI; a new medically
Jjustified indication without FDA approval, while the
remaining 138 patients (72.2%) received clopidogrel
based on FDA-approved indications. These indica-

tions included ischemic stroke (31.2%: 43/138),
post-myocardial infarction (1.4%: 2/138), acute

coronary syndrome (53.6%: 74/138) and percutaneous
intervention (13.8%: 19/138; Table 3).

There were 93 patients who were diagnosed with
acute coronary syndrome or underwent PCI, con-
ditions where combination therapy of clopidogrel and
aspirin was warranted. However, we found that 71
patients received such combination, while clopidogrel
monotherapy was used in 22 (24%) patients. Among
patients receiving clopidogrel monotherapy, only 14
patients had documented history of aspirin intoler-
ance, which might be a potential justification for the
usage of clopidogrel monotherapy.

353 IPD eligible patients

423 OPD eligible patients

¥

110 patients were randomly
sampled

110 patients were randomly
sampled

15 medical records not
found

Y

14 medical records not
found

r

95 IPD patients

96 OPD patients

I_l_l

191 patients were evaluated

Figure 1.
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Table 1. Demographic data
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Overall (n=191)

1P (1 — 95) OPD (n —96)

Age (years)
Males n (%)
Health insurance n (%)
Civil servant medical benefit scheme

68.9 (11.4)
105 (55%)

141 (73.8%)

682 (11.2)
60 (63.2G)

69.6 (11.6)
45 (46.9%)

55 (57.9%) 86 (89.6%)

Universal coverage scheme 42 (22%) 36 (37.9%) 6 (6.3%)
Social security insurance scheme 4 (2.1%) 3(3.2%) 1(1.0%)
Others 3 (1.6%) 1 (1.1%) 2(2.1%)
Medical history n (%)
Hyperlension 118 (61.8%) 6l (64.2%) 57 (59.4%)
Diabetes 85 (44.5%) 39 (41.1%) 46 (47.9%)
Dyslipidemia 76 (39.8%) 38 (409 38 (39.6%)
Congestive heart failure 34 (17.8%) 25 (26.3%) 9 (9.4%)
Hemorrhagie stroke 3 (1.6%) 0 (0.0%) 331%)
Atrial fibrillation 4(2.1%:) 4 (4.2%) 0 (0.0%)
Atherothrombotic diseases n (9%)
Ischemic heart disease 103 (53.9%) 46 (48.4%) 57 (59.4%)
Tschemic stroke 40 (20.9%) 9 (3.5%) 31 (32.3%)

Medication

Beta blockers 92 (48.2%) 46 (48.4%) 46 (47.9%)
Calcium channel blockers 27 (14.19%) T(7.4%) 200 (20.8%)
Angiotensin converting enzyme inhibitors 71 (37.2%) 43 (45.3%) 28 (29.2%)
Angiotensin II receptor blockers 39 (20.4%) 11 (11.6%) 28 (29.2%)

Nitrale 108 (56.5%) 66 (69.5%) 42 (43.8%)
Statins 134 (T0.2%) 71 (74.7%) 63 (65.6%)
librate 4 (2.1%) 1 (1.1%) 3(3.1%)

Aspirin 106 (55.0%) 75 (75.8%) 34 (35.4%)

[PD, inpatient department; OPD, outpatient department.

Out of 45 patients with indications for clopidogrel
monotherapy (ischemic stroke and post-myocardial
infarction), 22% (10/45) received combination
therapy of clopidogrel and aspirin. Only two patients
had a documented history of recurrent ischemic stroke
or MI, while the other eight patients had no
information indicating the potential need for combi-
nation therapy. For the other 35 patients, 60% (21/35)
had no history of aspirin intolerance or recurrent
events of stroke or MI while on aspirin therapy,

Tuble 2. Pattern of clopidogrel used

situations where the use of clopidogrel as an
alternative to aspirin would be justified.

Medically justified indications for clopidogrel

Out of 20 patients using clopidogrel under an indication
of STEMI, 17 patients received combination therapy
whereas the remaining three patients received clopido-
grel alone. All three patients had documentation of
having current bleeding during the hospitalisation,

Clopidogrel regimen Overall (n=191)

IPD (n = 95) OPD (n—96)

Clopidogrel with aspirin n (%)
300 mg then 73 mg OD
150'mg then 75 mg OD 1 (0.5%)
75mg OD 76 (39.8%)
All 106 (55.5%)

Clopidogrel monotherapy n (%)
300mg then 7img OD

29 (15.2%)

2 (1.0%)

150 mg then 73mg OD 0 (0.0%)
75mg OD 83 (43.5%)
All 85 (44.5%)

29 (30.5%)
1 (1.1%)
42 (44.2%)
72 (75.8%)

0 (0.0%)
0 (0.0%)
34 (35.4%)
34 (35.4%)

2 (2.1%)
0 (0.0%)
21 (22.1%)
23 (24.2%)

0 (0.0%)
0 {0.0%)
62 (64.6%)
62 (64.0%)

IPD, inpatient department; OPD, outpatient department

Copyright € 2007 John Wiley & Sons, Ltd.
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Table 3. Indication for Clopidogrel
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Indication

Overall (n=191)

IFD (n-=93) OPD (1 —96)

FDA-approved n (%)
Ischemic stroke
Acute coronary syndromes

43 (22.5%)
74 (38.7%)

PCI 19 (10.0%)

Post-myocardial infarction 2(1.0%)

ALL 138 (72.2%)
Medically justified n (%)

STEMI 20 (10.5%)
FDA-approved and STEMT n (%) 158 (82.7%)

12 (12.6%)
49 (51.6%)

31(32.3%)
25 (26.0%)

7 (7.4%) 12 (12.5%)

L 2(2.1%)
68 (71.6%) 70 (72.9%)
18 (18.9%) 2

86 (90.5%)

ACS, acute coronary syndromes; PCL, percutancous coronary intervention; STEMI, ST-segment elevation myocardial infarction; IPD,

inpatient department: OPD, outpatient department.

Clopidogrel use without FDA-approved or
medically justified indications

Thirty-three of 191 patients (33/191, 17.3%} received
clopidogrel with neither FDA-approved indication nor
STEMI. All 33 patients had indications for the use of
aspirin such as coronary heart disease, hypertension
and diabetes. However, only 13 patients had docu-
mented potential contraindications to aspirin therapy
or history of aspirin intolerance. These conditions
included gastrointestinal bleeding (5). peptic ulcer (3),
dyspepsia (4) and hemorrhagic stroke (1).

DISCUSSION

Our findings demonstrated that the majority of
clopidogrel use was consistent with FDA-approved
indications or supported by current clinical evidence.
However, there are certain areas for improvement that
are of major importance both in the clinical and
cost-effectiveness aspects.

Although clopidogrel has an approved indication in
the reduction of MI, ischemic stroke and vascular
death among patients with history of MI, ischemic
stroke/TIA and PAD, its use as first-line therapy in the
absence of documented history of aspirin intolerance
may not be appropriate. In the CAPRIE study,
clopidogrel reduced nonfatal and fatal cardiovascular
events, compared to aspirin, with the relative risk
reduction of 8.7%.' Numerous clinical practice
guidelines have clearly indicated that aspirin should
be used as first-line therapy in patients with ischemic
stroke or PAD for the secondary prevention of
cardiovascular thrombotic events.*** Clopidogrel
was recommended as an option in patients having
contraindications for the use of aspirin. Our study

Copyright © 2007 John Wiley & Sons. Ltd.

found that a large proportion (21/35) of clopidogrel
monotherapy was used in patients without clear
contraindications to aspirin therapy. Policy makers
and clinicians may have to consider identifying the
exact place of therapy of clopidogrel under this
condition.

Since most of the inappropriate use of clopidogrel
monotherapy was found in outpatient services, the
introduction of prescribing guidelines for clopidogrel
monotherapy may be ol benefit. Such guidelines
should focus on promoting the appropriate use of
clopidogrel by introducing measure to ascertain clear
or documented contraindication to aspirin prior to
prescribing clopidogrel monotherapy. Once such
guidelines are implemented, a formal evaluation
should be performed to assess the appropriateness
of the practice model. )

The usage pattern of clopidogrel/aspirin combi-
nation is of significant importance. As reported in this
study, significant portion of patients did not receive
such combination when indicated, despite having no
clear contraindication to aspirin. As a result, clinical
effect may not be achieved optimally. This is of major
clinical implication especially for patients undergoing
PCI with stent implantation, a condition where dual
antiplatelet therapy is mandatory to avoid acute and
subacute thrombosis.

On the contrary, certain patient population received
combination therapy where the risk may outweigh
benefits. There were 10 patients for whom secondary
prevention of ischemic stroke was listed as indication
for clopidogrel/aspirin  combination. However, as
recently shown in the Management of Atherothrom-
bosis with Clopidogrel in High-risk patients
(MATCH) study, such combination did not provide
extra protection than clopidogrel alone and may
indeed increase the risk of major bleeding.” In this
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situation, clinicians may have extrapolated the clinical
use of medications to indications not supported by
current clinical trial evidence despite being theoreti-
cally sound. Alternatively, clinicians may use com-
bination therapy because they are not aware of the
recent findings from the MATCH study. This points
out the importance of clinicians and policy makers
keeping themselves up to date regarding clinical
evidence and utilising it as part of evaluation tools to
improve patient outcome.

The results in our study are consistent with another
published study. Kubler et al.** found that most of the
use of clopidogrel was evidence-based but not appro-
priate according to prescribing guidelines. Our study is
the first utilisation review conducted to determine
whether the use of clopidogrel is supported by current
evidence. The exploration of clopidogrel usage pattern
helps us to understand the potential room for improve-
ment to support rational use of this important drug.

Certain limitations exist in this study. A concern
regarding the quality of data collected by retrospective
study design is of importance for the validity of the
study. A common problem with retrospective chart
review is incomplete documentation of medical
records. However, we have made our best attempt
to solve the missing data problem especially in some
patients with missing Thai FDA-approved indications
by specifically reviewing clinical information con-
sistent with the current diagnostic guideline to revive
the missing diagnosis. However, it must be noted that
our efforts may not be completely successful.

To our knowledge, this study is the first utilisation
review of clopidogrel in Thailand. It provides
clinicians and hospital policy makers with the current
pattern of clopidogrel usage in a hospital in Thailand.
It is important to note that there has not been a
guideline for clopidogrel use developed in the study
setting. Our findings would provide a direction for
clinicians to develop strategies to promote the
appropriate use of this agent to improve outcomes.
It is undeniable that these results might not be
generalisable to other hospitals in Thailand. It, at least,
prompts the policy makers in other settings to consider
conducting a study to assess its use and compare the
pattern across hospitals in the country.

Because of scarcity of resources in Thailand, policy
makers have to consider the best ways to allocate
resources to maximise outcomes of the population. At
the time the study was conducted, prices of 1-month
supply of enteric-coated aspirin and clopidogrel in
Thailand were approximately 2 and 60 USD, respect-
ively. The pricing difference of this magnitude is
important considering the nationwide impact on

Copyright @ 2007 John Wiley & Sons, Ltd.
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healthcare budget. Clopidogrel is one of the examples
of medications with high budget impact in a hospital.
The 2005 annual expenditure of clopidogrel at a
hospital was about 8.5 million baht (242 857 USD). If
we count the number of cases receiving clopidogrel
monotherapy based FDA-approved indication without
contraindications of aspirin, as unnecessary conditions,
the use of clopidogrel in 54 patients was not needed. It
was estimated that the expenditure will be reduced by a
quarter or 2.4 million baht (68571 USD) per year, if
clopidogrel could have been used in only cases needed.
Hospital policy makers and clinicians might want to
consider forming a team to develop criteria of its use
and implement it strategically to improve rationale use
of drug. A formal cost-effectiveness study might
provide information critical to the team for deciding
in what kind of population clopidogrel is needed.

While the results of this study shed some light on
the issue of clopidogrel use, another side of the coin
should also be explored. There might be some other
patients whose condition requires clopidogrel therapy
either as monotherapy or combination therapy but do
not receive it. However, since the use of clopidogrel
was one of our inclusion criteria, this issue has not
been answered by our study. This may be a potential
research question to be explored.

While the reason to use a medication is important,
the way the medication is used is also of great
importzance. Usage pattern of clopidogrel including
the loading dose in acute setting, the timing of loading
dose, the duration of clopidogrel use especially in
patients with drug-eluting stent, may have significant
impact on patient outcomes. These issues deserve
further analysis, which may help us to understand
more the usage compliance by the healthcare system
of such an important medication.

In conclusion, our study showed that the majority of
clopidogrel use was deemed appropriate based on
FDA-approved indication and for medically justified
indication. However, significant number ol patients
received clopidogrel instead of aspirin while no
aspirin intolerance was documented. Therefore,
efforts should be continued to promote the appropriate
use of this agent to improve patient outcomes.
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Abstract

Type 2 diabetes is a chronic disease which is a major health problem. Currently, the American
Diabetes Association published clinical practice recommendations for diabetes care, prevention and
management of complications and treatment goal. However, diabetes care in Thailand has not been
complied with the guideline particularly in district hospitals due to limited resource. More than 50%
of diabetic patients do not achieve target goal. The aims of this study were to calculate the projected
long term clinical outcomes and cost-effectiveness anazlysis of diabetes disease management
compared with diabetes usual care. CORE Diabetes Model was used to calculate life expectancy,
quality-adjusted life expectancy (QALY), incidence of diabetes complications, lifetime cost and
incremental cost-effectiveness ratio (ICER) using time frame of 35 years and health care provider
perspective. Over a 35 year period, life expectancy were 9.52 and 8.39 years which were equivalent
to 6.59 and 5.73 QALYs for disease management and usual care, respectively. An ICER of
disease management as compared with usual care was 12,607 Baht per QALY. Moreover, disease
management can decrease incidence of complications and improve time alive and free of complication.
Sensitivity analysis showed that improvement in hemoglobin Ailc, systolic blood pressure and coverage
of renal replacement therapy led to improve cost-effectiveness. In conclusion, type 2 diabetes disease
management is considered the cost-effectiveness management in district hospital context.

Keywords: Disease management, diabetes, cost-effectiveness
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uneaaga

Tsmuivnuafian 2 Lﬁ%l’iﬂt%ﬂﬁﬁﬁj%ﬁmﬂﬂﬂwﬁ’]ﬁﬂ‘ﬁmﬁﬂﬁﬁ’iﬂq’m iffaquiinangiunisinen
auuauumﬂ-r~aﬂﬁwammu,amJ'aam’mmmlﬂﬂLl,mwwﬂﬂﬁﬂmmaa American Diabetes Association (ADA)
2006‘1@1LLu"mnﬁmmwmmmWramLa“u‘Jmu':sﬂunﬁsnmLwm‘]aanumimﬂiiﬂLm‘iﬂ‘*ﬁaummmmm
au‘m‘lmmummtmmmﬂmewu’luﬂ‘immﬁimﬂovlumuvlﬁmuum"nwﬂw'sﬂm WA wmﬂmnmwauam
50 «rmwaaWﬁm-:-mm@rm'mﬂ'mmamﬁnmi@amwmluhwﬂmmwwjumwswmmmn@mm
Imwmumwwﬂlwm m‘:ﬁnmm\ammmﬂnaqﬂmammawaawammaunLLa 'gm‘nm@mu-muﬁmma
°uaqmmuawﬂwt.mmml,mu disease management U3s1ifisuiy usual care lunmmmmmww
ioe prgannimiewiiy 40 U luuunlsewsnnaguou lagld CORE Diabetes Model lunns
mmmmﬂm@mawﬂw (life expectancy) q’lmuﬂwwﬂwmaﬂmmwmm (quality-adjusted-life- expectancy,
QALY) q‘u-:v“m']‘smmmm‘nnmmuumnmau ﬂun%maamw {Ilfetsme cost) LAz amﬁmuwwumwwu
AenuelTzandeaa (incremental cost-effectiveness ratio, ICER) 189n13guauuy disease management
LU‘?EH_IL‘HEH_IH'U usual care ﬂ"iEJlG‘]NNNEN‘IIEN?ﬂﬁll‘ﬁfﬂﬂ"iﬂ"l\ﬂﬁ’ﬂﬂ"lw n‘muﬂn'sawzwﬂ L']a’]luﬂﬁ‘iﬁﬂ'ﬂ&’] fa
35 Nﬂm‘iﬂnmwmﬂmﬂﬂwmawmw‘lmumwummu disease management WLa2 usual care Ln1NL
9.52 LAz 8.39 1 vsmmm‘guﬂﬂrsww‘mmﬂﬂmmwmmmmu 6.59 waz 5.73 QALYs a1uaeu @1 ICER
189n717guauy disease management LﬂTE.I'LIL‘ﬂEJ'Uﬂij usual care iMNu 12,607 mWQALY Taems
'C"ILEE!LL'ULI disease managemem ﬁ’lﬂ’\‘iﬂﬁ@ﬂﬂ@]ﬂﬁ‘im‘ﬂBﬂﬂﬁ‘itﬂ@]ﬂﬁ?dﬁ’l'ﬁﬂ"’ﬁﬂ% 153 EWH“L.E!.;L')EI'WH']?N
’ﬂ‘mvaNm(ﬂﬂ‘r'.l memaummﬁmumﬂunu usual care N1TILATNE ﬁmmhwmwmwwmmﬂ
Lﬁm:mammmmmuaﬂnawﬁwa'ﬂmm‘mﬂ hemoglobm Atc awdulaiia wazdnisdhdeniTine
v a‘:ﬁ‘lmﬂm‘:mmwmmmmm-mmﬂ 2 uuu disease management luuIunTas
I‘Nwmmaﬂqwﬁum::meww@nummgmam

s 8 as = r = L3 L=
ANFIAY: ﬂ"l‘i"]J‘iﬂT?‘iﬂﬂ']‘i'[‘i’ﬂ FUTHITW ﬂ’]‘i']lﬂ‘ﬂ:ﬂﬁ%'r‘;%—ﬂ‘ﬂﬁﬂﬁﬂﬁ

UNUI

I'a‘ﬂL‘l.ﬂﬁ’l"l%?Iﬁﬂ‘ﬁl 2 duliadeseridn
ﬁmmmamm‘smﬁwmﬂm wazfin1seee6a
‘T.IEN?T{].IW]LWN“HH L%ﬂﬂ'ﬂ’ml‘iﬂlﬂﬁﬂ’]’mlﬂuﬁﬁL‘HG]

Q’ﬂ‘aﬂmemﬁﬁ’wumﬂegmmq:ﬁmﬁu 435,749
DALY s'fmﬁummmé'ué'u 3 wasmsgyde DALY
lwwemds uazdudu 5 lwwems (83nf, 2549)

fidgravnInfianzunindeusesmasaiian
yuratanuazauiaing  wazninifediadie
Wisuieutudsson i ly ﬁmaﬁﬂﬁﬁmam;ﬁﬂ
m'l,ﬂumﬂlum‘:ma':mern,ﬂuuaﬂwwm'm T@m
f-nmwmwmﬂmemmlanhﬂ f.7. 2000
ummmﬂnmmqwmmu 172 8uAU Wasaz
WsEuEnh@alull a.e. 2030 (Wild et al, 2000)
CRURETIRH mﬂ”lmnumm"mmawﬁwmem
fomar 9.6 229U “H']ﬂ';‘YIHE‘ﬂEJ@]\'ILm 35 Llwvl,ﬂ
wIaUsem 2.4 a1uAn (Aekplakorn et al, 2003)
wwnmﬁﬁﬂamsgmﬂtaﬂﬂg‘mma: (Disability
Adjusted Life Year, DALY) waaUszinelng wuin

I‘smmmwmﬂu'[':ﬂLia‘mwmﬂﬂmmLLa
T T I T L
nmaifalsaunindauld lufagduiindnguns
AnEduiulszAninazasnsinmuaznistloenu
m'nﬁ@f['immin%awawaamﬁawwmﬁmmw
wﬂmlﬁm 1éun m‘immmmumma n11760
faduideadne g 19 m';“lwu‘lmaaﬂa\: AU
Taitnga LLE\I"ﬂ’l‘iﬂUiJﬂ‘i nildengw angiotensin
converting enzyme inhibitor (ACEI) waz aspirin
Judu wwanienisinsiaas ADA (2008) 1§
ﬁmumLihﬂmmaqmﬁ%’ﬂﬁﬂﬁ’ﬂ’mqm:ﬁu hemo-
globin Alc (HbA1c) l¥flen <7% audulaiia
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<130/80 mmHg s2eulusiu low density lipopro-
tein cholesteral (LDL-C) <100 mg/dl 3@y high
density lipoprotein cholesterol (HDL-C)>40 mg/dl
waz triglyceride (TG) <150 mg/dl wazuuziinlil
nsaTradansosifaduidsuaslsaunindoustie
AAIAND W N1IATIBLTTEINAT N1TATIANA
A389017% microalbuminuria Huéu
ﬂ‘ismﬁ'lﬂﬂﬂm‘imtaﬁﬂmtmwnulwsmmu
CEDGISTRE R ﬁmmwmmm‘m‘smﬂmmaw
I'Nwu‘m‘saNﬂ'mmmnﬂwnumunuﬁwu
Tudrudne g wiu yaans wwasile uazuyTsanm
IwwzJ1mmuwmuﬁmw‘smwwﬂmwmmu
‘Luﬂﬁ@LLmdmﬂl,mmmmu‘lm‘maam:mﬁ uaz
fianuddydamsaiuayuniranuinislusdy
Uguad  adwlsfiandindedidalugiudeg
wmwnan‘mmﬂaﬂi“muﬂmn'\wm'smaNihﬂ‘iﬂ
memfﬁammﬂmmimuml,uwmumamm
Augwinewnanysziuguninurend 1 2548 lao
ﬂ’]‘iﬂ‘i'l'ﬂﬁall'ﬂﬂL?'ﬁi”LﬁEJH‘GI‘IﬂITGﬂEI'III‘Iﬂ 61
9139 '[*Nwmmawamuﬂ'wmmaﬂ'r"mmaw
LEJwswiqmammn%uammaﬂ 1 adsriod cﬂ'm'n
Tsansuraluszdvaulaafifectonsy 3.3 7if
n1sn173 HbA1c 3amaz 12.9 #n13es13ae
Uszamen ¥ewar 19.4 fln1seyraunaiiidi
fopar 25.4 dnramnalusdulullaanis was
Sapaz 224 #nisamaledulwden wWisuiiey
sulsanenunaszdilwgind 1un Trswenunasialy
[-Nwmmaﬁuﬂ wazlyanwgruraunined
maua.. 21.1-62.1 dAn119173 HoA1c Jauas 34.5-
35.8 finImTvaadszaine Jonaz 20.6-27.0 &
N1TATIUNETIN 3aeas 33.9-51.7 fnITaa
Tusduluilaanny uaz3esa: 33.4-66.7 ilnns
aratasdululdon (W\iﬁﬁﬁ!ﬂ‘ﬁr, 2549) waziile
Rarardeyanisfinsinadwinieadiinlunis
ﬂLLaEM'JEJL'LI"I‘HI’J‘M"LIaGI?ﬁWﬂWUWRLLa:ﬂﬁJﬂ
mm‘:ﬂsuﬂmwmu 44 wiae 18 uﬁmhﬂ
mﬂ'a'.,mﬂ maﬂwmmmmmmmu 5,903 A4 sﬂu
‘Lﬁmmumi&mﬂ 2548 wummawﬁﬁm’lmu
Lﬂwuwm‘ﬁ'ﬂmmm ADA (2006) #fjilasnsing
fouar 39.7 ‘nmmmmuam mummal@
arsnms HbATc < 7% ﬁﬂ‘amaﬂa, 62 H1zeu

LDL-C > 100 mg/dl ¥oeaz 31.3 i HDL-C < 40
mg/dl uaz¥ouas 56.9 Al TG > 150 mg/dl
(@AAT wasAmz, w.1.1)

M3uIn17innslan (disease management)
Wuuurdeniennese VUM TQUAFINIWULLY
HANNETUE ST DRy Ts ﬂB‘l.I'HﬂmJi naueae
m*m@maﬂmhﬂwumwmaﬂama'lﬂmummLLa
Austzan mﬂmtmmamﬁﬂmwwaﬂﬁm
E L hEE: m‘rauum&ul%wuqﬂmmmq
MIuwndan1IinEn n138ay viaaTiadanIay
nazunIndou mﬁ’mgmmuu“‘imﬂﬁmﬁu
mw%mwawwﬂummLzacﬂmama“mw
‘:'mualumi-mmmmwmﬂ ULazN19ALTILTIY
waamLwaﬂ':*'*L:uuwaawmmmﬁﬁmimiumu
ﬂaummum‘mgmam (Disease Management
Association of America, 2006) TECEOAL ]
ﬁ’lm'l“ﬂum‘m?mﬁﬂﬂwmmmwﬁuammmamu
Ll.a*'lum\ﬁwa\ﬂU‘iwmmmﬁmmm wazgla
Unitdssing §wmIuds: Lwﬂlwﬂﬁmtmm@u
m’La’j"lumsmanU'wmemmumwmm“m
AOLEIHAMMINNITINE AL awaaww@mawﬂ’m
amd"hﬂmuﬂeaeua@lam'n,wmuﬂ'swmmlumi
UIWITIANITITUN Y anmﬁawum‘:ﬂimmu
waawwaam‘imaNmﬂmemmMmqﬂaun
Uas @mﬂmﬂummlmmn sdw  detunviwg
WIaA AU TTHIMHARWEN AR ANLAZNIT LA TIZA
Aunu-Uszdniuavasnrguadiaowiviiuuuy
disease management L1/3suULvisuny usual care
TuuSunvaslssmeuaguauluszazanisenadn
wamwmmmmmmulum‘mmumm‘mwu,a.,
auuauum‘mmehamwmmlwummmm..au
HINE9H

a0 ﬂ‘iuﬂ\‘iﬂ

1 Lwammﬂwaammmaunmaamwmm
Nmmmmmw@ﬂ 2 819 40 Huly wuy
disease management LU?EULﬂﬂUﬂUﬂTTﬂLEBLLUU
usual care luuSunveslseweuaguau lag
Ltﬂﬂdﬂéiuzﬂﬂ’lﬂqﬂ’]@ﬂaﬂ%ﬂiﬂ (life expectancy)
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2. mem‘:wmrﬂunu ﬂi"ﬁmwamaam‘:mm
Hmmmmmww 2 "ﬁ’aumﬂ a0 Dyl Tas
mewnamwmmu%uﬂwauﬁawmﬂm,anﬁm
(incremental cost-effectiveness ratio, ICER)
luiﬂmaﬂﬂuﬂuﬂaamw (lifetime cost) Az
@ammummnﬂsumaﬂmmwmm (quality-
adjusted- life-expectancy, QALY) ANNNTGUALLY
disease management W3suisuiy usual care

ad

FEN1TAnEN

mM7340ill¥ CORE Diabetes Model Tun1s
furukaaniaaen1T33e lag CORE Diabetes
Model Lfudauuudiaas (simulation model) M4
AaNRILAa LU internet based va9theiuInam
fdnwmey Markov model uaz Monte Carlo
simulation 13vnaudln 15 fauvudesisian
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ez Indeufidiusuwa v anglu
duvudassznavludeaniuzgunin (health
state) 20N TAANIZUNINT AW Foa1TNA 1 6
‘:wﬂwL'amlun"mﬂaﬂuﬁmummmwlmma L70U
wiidy 1 3 I@mHmwmﬂummmmﬂma“
;m‘snﬁﬁau“lﬂmnmwuwuﬂ (Palmer et al, 2004)
°uauam1:Hm'4“Lﬁ%luﬂﬁsﬂanuamwammw
(transitional probability) 'L‘ﬁmﬂm%ucﬂq'm CORE
Diabetes Model (s18iazi8auandly Palmer et al,
2004) I@ﬂiﬁﬁnwﬂ%‘mﬂé‘lmu%’aﬁaé’m'm'mﬁu
%'%wmunejumqLmzmﬁlﬁmm:auﬁum:mﬂlm
Iﬂﬂ‘lﬁﬁagaé’mwwmunq’umq ATLUNATHLWE
W.f. 2548 (éﬂﬁfﬂufﬂu"ml,m:uqﬂﬁmam{ 2006) wa
daTmufedinainnitvin dialysis annisfnm
muwuﬂimaﬂﬁua"ﬁmmnau thiazolidinedione (TZD)
“ﬂﬂ"tf CORE Diabetes Model luuSunzas
ﬂ':‘”mﬁ\lmmmmmu (Chirakup, 2008) niay
wozalumIfnmnil ae 35 ¥ (@19t 1)

#1579 1 amu:qmmwmﬂlué"ausuu%hamm'nﬁmm';:l,mm%au

Auuutas

HRTRSNNFUATN

Myocardial infarction
Angina

Congestive heart failure
Stroke

Peripheral vascular disease
Neuropathy

Foot care

Retinopathy
Macular edema
Cataract
Nephropathy

Hypoglycemia
Ketoacidosis
Lacticacidosis
Nonspecific mortality

No history of MI, history of MI, death following M|

No angina, history of angina

No CHF, history of CHF, death following CHF

No history of stroke, history of siroke, death following stroke
No PVD, PVD

No neuropathy, neuropathy

No foot ulcer, un infected ulcer, infected ulcer, healed ulcer, uninfected
recurrent ulcer, infected recurrent ulcer, gangrene, history of amputation, death
No retinopathy, BDR, PDR, SVL

No macular edema, macular edema

First cataract with operation, second cataract with operation

No renal complication, microalbuminuria, gross proteinuria, ESRD, death
following ESRD

Alive, death (due to hypoglycemia)

Alive, death (due to ketoacidosis)

Alive, death (due to lactic acidosis)

Alive and death

MI, myocardial infarction; CHF, congestive heart failure; PVD, peripheral vascular disease; BDR, background diabetic
retinopathy; PDR, peripheral diabetic retinopathy; SVL, severe vision loss; ESRD, end stage renal disease
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nq&lmamﬂ

Base case lunsiseil e fhawmanu
ﬁum“ﬂ 2 818 40 ﬂmu\lﬁlluu'mw‘[‘mwmmaﬁuﬁu
AN °.'Jaaﬂaumamw‘lmﬂummumamm
mammn‘[mqmnwmawwmu,a IR EY
U*:umuwa':muuu':m'iz-g'nmwﬂguquﬁnmwmﬁ‘lm
dunan (gWas wazamz, N.aal) Gaflunsise
ﬁﬁmiduﬁuaﬂ'ws‘iﬂqmmmmmnhﬁwmma
has Hu’;ﬂﬂiﬂﬁﬂwﬂumuqu 44 vivan 18
%ﬂ‘iﬂ‘lﬂﬂ“ﬂ'}ﬂiwmﬁ U2 5,903 au NLW?[‘HQN
Satas 70.76 Luawmunmwmﬂmqﬂ‘rmaumﬂ
Towar 18.38 o1g 40-49 T Yewas 32.45 a1y 50-
59 7 Youaz 30.98 a1¢ 60-69 7 uaz¥esaz 18.19
21y 70 0 molu CORE Dtabetes Model
mﬂﬂmmmlamauaanwm wuﬁwu‘naqnau
Lﬂwmam mm‘:ﬁnm‘lﬂ Usznaudlavana
muﬁmumﬂumﬁmmﬂNaammeﬂaun fAuls
ﬁmﬁ’a%’a;&amnlmamﬁ%’ﬂﬁ T&un e fiade
20907 azilianig (body mass index, BMI)
3282810 UN1TIRASBWINI U HbA TG
total cholesterol HDL-C LDL-C TG #aduead

P - X
ATV 2 ANWUEWUIIUVEG base case

ﬁquqﬁ’é ﬁ'ﬂﬁuuﬁﬂw‘ﬁ'ﬂ microalbuminuria uay
macroalbuminuria

@11 Tuen LLiJ‘iﬁhmgﬂ systolic blood pressure
(SBP) mmuumwamaammu UTHImMNT
u-ﬂnmmanaaaa CERYSILN Nmﬂﬂuﬁ‘mm angina
myocardial infarction (Ml) atrial fibrillation (AF)
congestive heart failure (CHF) stroke peripheral
vascular disease (PVD) left ventricular hypertro-
phy (LVH) end stage renal disease (ESRD) n3
wanzunIndaunieen Wun background dia-
betic retinopathy (BDR) proliferative diabetic
retinopathy (PDR) macular edema (ME) cataract
WA severe vision loss 5ﬂddu§ﬂdﬂﬁﬁ peripheral
neuropathy active ulcer healed ulcer uas
history of amputation ﬁa%aé’mdnﬂ%ﬁaaa
AMNARBUARIUBIIINNITANEIVEYAITUNA
Ingnzasdihesiwmnululas welnslunamras
flanta demnsred 2 mumuﬂﬂ@mmmw
Ltﬂsﬂmumawama mmﬂmm L LERENE
mmm‘:matluu,ﬁam’lmtm‘iﬂuwwawaﬂﬁﬁﬂm
Tumends (maefi 2)

Model Sensitivit
ensitivi
Characteristic simulation Data sources . y
: analysis
population

Age (yr), mean=SD 60.05+9.89 qina wazems (M.4.40.) -
Female (%) 70.76 eI uazems (w1010 .
BMI (kg/m?), mean+SD 25.21 q'ﬁ'mﬁ wazame (H.1.1l) -

SBP (mmHg), mean=SD 127.06=18.03

Duration (yr), mean=SD 6.54+5.75
HbA1¢ (%), mean+SD 7.79+1.78
Total cholesterol (mg%), mean+SD 200.63+45.42
HDL-C (mg%), mean+SD 46.06+11.92

§319704 (2549) -
FWaT) wazemy (11040 -
zgﬁ'cn*m wasame (H.1.1.) -
a7 wazame (u.4l.4l) .

gr wazams (.1).1)) -
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i Mode.l Sensitivity
Characteristic simulation Data sources .
population analysis
LDL-C (mg%), mean+SD 115.86+38.42 WA uazams (1.1.1.) -
TG (mg%), meanxSD 204.06x140.21 a im3 wazame (M.10.11) -
Smoking (%) 9.01 quRT uazame (1.1 -
Alcohol consumption (Oz/d) 8.69 43t uanaTdild (2548)
Cigarette/day 10.8 Fuineuatfwried (1.1.1.) +
Myocardial infarction (%) 4.2 Chirakup (2006) 1.5-4.2
Angina (%) 4.3 Chirakup (2006) 1.5-14.4
Peripheral vascular disease (%) 3.9 WET LRsame (2547) 1.5-5.8
Stroke (%) 4.4 LAY WRZAME (2547) 21-5.4
Congestive heart failure (%) 3.0 Chirakup (2006) 1.5-6*
Atrial fibrillation (%) 17 Chirakup (2006) 0.85-3.4"
Left ventricular hypertrophy (%) 13.0 Sriratanasathavorn et al (2000) 6.5-26"
Microalbuminuria (%) 36.1 g wazams (1.1, -
Gross proteinuria (%) 10.8 Gl ART1 Lazams (s.10.1) -
End stage renal disease (%) 0.0014 Slradl uazamiz (2544),
auART (2545) -
Background diabetic retinopathy (%) 19.2 Nitiapinyasakul (1999) 12.0-27.3
Prolipherative diabetic retinopathy (%) 2.6 Nitiapinyasakul (1999) 2.6-9.4
Severe vision loss (%) 5.34 Nitiapinyasakul (1999) 0.5-6.5
Macular edema (%) 5.28 Nitiapinyasakul (1399) 2.20-5.28
Cataract (%) 58.2 Nitiapinyasakul (1393) 18.1-58.2
Infected ulcer (%) 0.5 Chetthakul et al (2006) -
Healed ulcer (%) 4.4 Chetthakul et al (2006) -
History of amputation (%) 1.0 Chetthakul et al (2006) -
Neuropathy (%) 16.8 Chetthakul et al (2006) 9.0-35.6

“usiua lunTTHn sensitivity analysis 50-200% 310 base case
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[y ﬁﬂ‘h‘:ﬁﬂ auzaINIIRUR éﬂ') gLuUIvinIU

3 LT I
aﬂﬁﬂi:nawmmﬁguaQﬂ‘ammmm‘l.unqu
disease management Las usual care dvIU
i X i Bk -
MTsfauuande iUl (1397 3)

m3guafiilagiuimanuuuy disease manage-
ment luu3unvaslsswenaguru wneds ns
UANIELIMIIUAIHLUINIINITIN®2B9 ADA

P o o - v
171N 3 ﬂﬂﬁﬂizﬂﬂﬂﬂaﬂnﬁ??ﬂHﬂLUWH17MuazﬂWTﬂaGﬂ%ﬂﬁﬁlﬂﬂtiﬂuﬂfﬂ%ﬁu

n1TINEILITITRLAEN TN

v WL 4’ W oas
?aﬂﬁ:mﬂ@eﬂ1aﬂiﬂ1ﬂﬂ?1ﬁua

maialsaunindau Disease management Usual care

1. maldmilasiuaiiolgugi

aspirin 100 24

ACEI luﬁﬂmmﬂﬂwu microalbuminuria W&z

magroalbuminuria 100 28

statin lugjtheiiil LDL-C > 100 mg/d| 100 23
2. mialdeeeiurdiandani

aspirin 100 36.5

ACEI 100 36.1

statin 100 45.7
3. mMIas8 HbATe 1 ATu/dl 100 33

mansaalailuden 1 aseAl:

total cholesterol, HDL-C, LDL-C, TG 100 14.8
5. nreadanIasasunIndeunisle 1 afeAl:

microalbuminuria Las gross proteinuria 100 25.4
6. N1IATIRAANTRINITUNINEOUNTIAN 1 ﬂ%ﬂﬁ] 100 . 12.9
7. nal¥ngu TZD 1.14 0
8. nisliengn ARB 0.05 0
9. mmnmﬁma:mﬂﬁﬁmuzﬁﬂuﬂwﬁumﬁw 100 19.4
(2008) TagfinisUFusuiuassuaeniTasia

Yszifiuusrdansasnizunandewdu 1 afed
wazrnual#ldfuelungu TZD uar angiotensin
receptor blocker (AF{B dlolsianansnsnwmnéae
218U TeasBoaiiaoil

1 ﬂ‘]‘a’lﬁﬂﬁﬂﬂ\muﬁﬁﬁﬂﬁﬂﬂﬁ Usznaudae
n13len aspirin ‘Luwﬂwwn*zw “malden ACE
lummzmm"ﬁwu HiGraalbuTGNL, WaE
macroalbummuna Aoy wazn7l statin
Tu;dmwu LDL-C>100 mg/dl a@mumalﬂaﬂwﬂ
finnazdhedulddoyasn TasensidbiNawam
LLa:ﬁﬁﬁmﬂiztﬁuHa'i:uuu%ﬂwqmmwﬂgugmu

Uszindlng (gWas wazamz, n.1.4).) lasdmue

]

4

e 1

Wiy 2 Lﬂuaﬁwﬁﬁﬁaﬁwﬁmm ACEI
2. maldendlesiusfionfanfl Tdun nald
g1 aspirin ACEI waz statin

3. N33 HbAlc 1 a3/l

4. maaraszavledu 1 aded

5. N1IATIARANTEIAZUNTNToUN14 A
1 affl

6. NMIATIFAANTAINIIZUNTIATIUNIIAN
1 afodl

7. nisl¥engu TZD luftae insulin
resistance ﬂ‘lummmqﬂamautﬂ fnua
mmwmgﬂ‘lmummmu 1.2 % 87989310

Iﬁﬁﬂzmmwamﬁﬁ serum creatinine 4INN737
0
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S'\H’HBNGE]Lﬂﬂﬂ‘iauﬂﬂ‘i\?‘ﬂﬂ’]ﬂﬁaﬁqﬂﬁﬂEIH"I?I
ATHY E‘U\‘Jl’ﬂ%

)

wmmm‘mﬂﬂumﬂﬂn TZD
Mmuﬂimmm 2549

8. m‘ﬂﬁmﬂq'u ARB 1%%’1']1317;71%:461
Fraifmean ACEl ldld dwuadadunesiiae
1M1 0.05% (Gerstein et al., 2000)

9. nrTAaTIEIRaTN T A uuzi lung
quaivi 1 ade :

N1TQuaLUY usual care luySunaas

‘[wwmma‘ﬁwmmﬂ‘mm‘nwu RHNED MIGUA
Nﬂ’JEIL‘LI’]‘H’J’l‘H‘lJE]\iI‘i\iWEI’]U'Iﬂ?IN“HHLLUUﬂﬂGIeLH
ﬁﬁuu ﬂma’lﬁwauamm%mmmaemmﬂu
faunuuay usual care laun mTaTIAUTidu
wazAansasnzunIndau eun n13932a HbAlc
MIATIARAUTTAINAT NITATIANT WATNITATIA
lustuluifan Wﬁ'auammmmuﬂamsmﬂ
Ui muﬂmmwnwmLtawmﬂf‘immmmua“
mm@u‘[amm (wwwaﬂﬁ 2549) NY1IMHUA
ﬁ@ﬁ’lu?.la\']Eﬂ"Jﬂﬂl@!‘iunﬂ‘?ﬂﬂﬂﬂu’ﬂuﬂﬂﬁuqu
#1887 aspirin uar ACEl wasm13danindniag
microalbuminuria Iwauanaumﬂw intervention
AINNITANEIVY FI1TIOL (2549) Fadufildsum
statin dmFunisilasiuriiaygugi lwama
wumwaawﬂ’:s;ra'mnﬁﬁnwwm ugnﬁm (2549)
ﬁmmuﬂ'lﬂ'iumsf!aanwuﬂmﬂmmam aspirin,
ACEIl uaz statin lmaummm‘iﬁnmmm Chirakup
(20086) LLammu@T‘HNUqﬂunauf{"lu'lmu
m3inwdnengy TZD uaz ARB

AMTIATERUISANSHA

mﬁmﬂ:ﬁﬁaﬁaﬂszﬁw%waﬁﬁﬂﬁmﬂuamm
2N TUTUaaaI8anTIaq (discount rate) 3%
fol mﬁﬁ’ﬂﬁﬁwumiﬁmmLLau,m.r diasease
management mmmmuqui;ﬁu HbA1c was SBP
hﬁﬁwu@iaﬁw‘lﬁﬁniméu usual care laul¥il
1 HbA1c lsiiAu 7% waz SBP laiifiu 130 mmHg
a’msunw usual care Mvua il HbA1c uaz SBP
'lumaﬂuuﬂaa muuwawmm‘smmuuu disease
management @8 HbA1c waz sBP Adludtuny
wumtmnummaﬂ“ﬂmNam\n“mwnaulmﬂ’w
WARZ T8 FeUszaninamnnITan HbA1c waz SBP
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n13l¥en aspirin ACEl wa® statin n13933313
uazl#euusihlunisguaih 14dayaan CORE
Diabetes Model d1%318%3111947@ hypoglycemia
Lﬁ;awnmsmmmu disease management
um‘smuﬂm c»m HbA1c \fiue1en31 usual care
muuwuﬂﬁmaamamﬂnﬂ hypoglycemia
1¢u1nnin mﬂﬂﬂiﬁwauamnmmnm UKPDS
33 (1998) Iﬂﬂnau dlsease management
l#diagangu intensive #$nw1de insulin Fefinng
LR hypogrycewa Jaeay 1.8 luna:u usual care
lﬁmmdﬁmnﬂaqm conventional Elmumimfﬂ
hypoglycemia $oaay 0.7

nlu CORE Diabetes Model §tlae ESRD
azgnrimual#ldsunsinsmaunuladaniah
hemodialysis (HD) peritoneal dialysis (PD) was
kidney transplant (KT) waiiiasainluamed
[arsnadszdugunniunihdolaiasauagunis
‘inmwmmu'lﬁlwmﬂmmL‘smﬁ"u”a@mm
wanwilasinadadinisihsenisiasasaudine
ldaglduazdusiuauanws oy dadseiu
YinurlRaR s e s B Tl
fuapdwniledosufavausilddsias n133ds
u'lé’ri’muﬂé’ma'wﬁﬂwﬁmmms%’wﬁw?mi
wihu¥esas 232 (Alyatl uazams, 2543) uay
ﬁﬂmmﬁ@ﬁwﬂmi«;ﬂ'zﬂmwL‘%a%’ﬁ:ﬂ:q@ﬁw
1%l#un11vih HD PD waz KT Iﬂﬂl”ﬁ%’aﬂamﬂ
7189 ulasents Thailand renal replacement
therapy registry (aya®7, 2545)

dmiudayaquamdinvasitaoiuiniig

Tuucﬂ'ﬂ:amu:@mwﬁmmlﬁ’ﬂ@fmq?:ij 0-1
luanumzaas utility weight l4dasaan CORE
Diabetes Model

mﬁm‘nzﬁ@imth%’nmmmma

mﬁm‘s‘i“ﬁﬁuﬂu‘smma@mﬁﬁ'ﬂfﬁ%’ﬁuum
maw’lwum‘limmw (health care provider
perspectwe) muuaqﬂﬂi ﬂaumamu‘nu’qw
waﬁm‘lmwﬁmuﬂummwmumﬂﬂw (direct
health care cost) i ‘lmwmwuﬂumqmq
ﬂvLmﬂmma\:tnunﬁme (direct non-health care
cost) LT ANAUNIY ﬂ'\m%u:maﬂamﬂ Was
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#ununreden (indirect cost) Luu 087
amLaﬂTUqwnm‘:w@mummmnmwm Wudiu
ﬂwmwuwiwam\mﬂmwmum'.uaawumﬂhu
W.fl. 2549 d1%5U base case lagviin1TUiuan
Al¥angluaunaiasfindudredaan (discount
rate) 3% @oil
aefisznausasdunulssnaudag 2 dau fa
ﬁmguslumﬁ'm:ﬂm11&';'1mm:m':1'_‘|aaﬁ'umiiﬁﬂ
Isaunsndfau wazdunulunisinslsaunandau
AN
1. mIinsuvwImkezni1Tdesiuniana
Tsaunsndou
meedanhslFatoe s reninde
Unfizaelsane1u1alufeian 1Ty T2981 517U Y
Toudsznnm 2549 (guﬂ‘ﬁaadmhmﬁﬁmn"ﬁﬁwﬁ,
2549) lagauresn aspirin statin uaz ACEI
Afnualun1riduldaue usual dose AIHLUINAG
n3ine (ADA, 2006) dunuluminias HbAlc
myaT1a3eu e n11a T3 microalbuminuria Laz

gross proteinuria lﬂwaum'mamwmmms
mﬁ'r:mamwa‘l%a'lwmm‘smﬂmﬂm‘mmwmma
1uamuwmmamaqmﬁwmi (nyuidinay,
2549) funuvoIN1INIIAAANTLY diabetic
retinopathy ‘l%iiauamnmsﬁnmmm AN (2548)
AINNTNN 4 mmummumnmaw] iU AT A
mammumﬂmluma@ wazmainelantandug
mwueﬂwmamnau‘luumwmﬂmmu
(miwﬂ 4)
2. mysnwlsaunIndauainuirinu

é’uqumﬁ’nmﬁLﬁm%ulmwiazamm:mq
grnIneduaIl e s Iupesdununisinelu
JUhsinvuaInnIAnsuas Chirakup (2006)
Iﬂuamu:qmmw PVD after healed ulcer healed
ulcer history of amputation post cataract opera-
tion uaz blindness Qnﬁ"&%uﬂlmﬁﬁﬁﬂ%’a’w
17N §19IUnN133nH standard uninfected ul-
cer 14" percentile i 25 ma\iﬁutmlumﬁ’nm
ulcer AnMsANIA9RY (A13797 5)

#1397 4 ﬁuquaﬁaﬂwmmﬂﬁm WRSNITATIAGANTAINT N INdausTn lIAuIMa I

duyudall (un) Sensitivity analysis

Base case

Statin simvastatin 20 mg/d
Aspirin aspirin 120 mg/d
ACEI enalapril 20 mg/d
TZD rosiglitazone 8 mg
ARB valsartan 160 mg
Screening for microalbuminuria 1 A3u/d
Screening for gross proteinuria 1 ﬂ%ﬂﬁ]

Eye screening 1 ﬁ%ﬂﬁﬂ
HbA1c 1 aSol
Lipid profile screening: Total 1 el

cholesterol, HDL-C, LDL-C, TG

548 10-80 mg
55
376 10-80 mg
29,254
11,709
270
20
118
150 -
200

4 mg
80-320 mg
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ANT19N 5 AunuraIMsinm AU Inda

AMsunINdan ﬁmgum'ﬁ'ﬂm (un)
Myocardial infarction Annual cost of first year 41,603
Annual cost of following years 27,447
Angina Annual cost of first year 28,777
Annual cost of following years 12,653
Congestive heart failure Annual cost of first year 39,076
Annual cost of following years 7,246
Stroke Annual cost of first year 20,797
Annual cost of following years 9,058
Hemaedialysis Annual cost of first year 352,665
Annual cost of following years 331,165
Peritoneal dialysis Annual cost of first year 408,083
Annual cost of following years 361,416
Kidney transplant Annual cost of first year 333,228
Annual cost of following years 91,329
Neuropathy Annual cost of first year 8,618
Annual cost of following years 8,971
Major hypoglycemia 7,677
Laser treatment 1,756
Cataract operation 11,403
Amputation 48,602
Amputation prosthesis 2,900
Gangrene treatment (cost per month) 38,926
Infected ulcer (cost per month) 2,496
Standard uninfected ulcer (cost per month) 687

MFIATIZAAIN 1D

ﬂwiaﬂﬂuu}uﬂwTuﬁiﬁwwﬂauawaﬂﬂﬂﬁuuuu
wﬂaaﬂQﬁﬂmquuiwaﬂqumﬂuﬂawuiuuuuau
Fostuen ICER #ldonafuudsmuninasuuas
youdaudfigag e ldvinisimsziaansls
(sensmwly analysis) 209 ICER ;f;\‘la"l'ﬂ‘ﬂg%ﬁlﬂ
ansdnuudaslunadisose il

1. Baseline complication dun dadauzas
mJ'm MI angina PVD stroke BDR PDR SVL uas
cataract ﬂwﬂuuﬂiﬂﬂuﬂﬂﬂﬁﬂﬂﬁﬁﬂﬂﬂiﬁﬂﬁﬂlu
drzinalng dwm¥u CHF AF LVH ME infected

ulcer healed ulcer history of amputation W82 neu-
ropathy AU IUAAIUA 50%-200% AN base
case

2. dadruaininiditenisinesmaunule
100%

3. Wa1aeMIan HoAlc WasuuwUasan
base case * 0.5% uaz 1% WALHATDINITAR
SBP ffuuilseoud 30-200%

4, A IUNITINEILATTIMAR RO

81 simvastatin waz enalapril
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HANITANEN

naawsneldinsautzezinoa 35 U 289m13
Auauuy disease management ;1 life expectancy
9.52+551 1 mamwmuﬂwwﬂsummmmw
T3y 6.59+3.91 QALYs f3zaziaa1d1nnan
usual care ‘ﬁlﬁ life expectancy 8.39+5.04 T %30
mmuﬁ‘ﬁwnﬂmmmmmwmﬂLmnu 5.73+3.52
QALYs I@wnmimmuuu disease management
ﬂ"m#‘“s;l“nmm‘mmcﬂw\lmnﬂma%mmmau (time
alive and free of complication) g12u4n1 usual
care (mmﬁ 6) Lta:amjma@qﬁamsnﬂums
WanMzunTndauaids WallIauwiauny usual
care (7197 7) waduiivhdanadinagiie stroke
cataract WaznaLdai@a1n ESRD CHF waz stroke
2EINIGUALLUY disease management a@n’n usual
care lwmwﬂ disease management @N1INEA
seesa M I af lsiAe stroke uas cataract ¢

g13umnh nuﬁaﬁm‘nﬁm ESRD uaz CHF i
mmw maawmmanm’qLummmnmimmuuu
disease management Fvile life expectancy
E1IUIUNINAIANITINANTIZUN TN T UNTNNUS
fuangldinnnnin usual care

Luawmimmuwu‘swLﬂamn'zamwmunm
359 2BIN1TQUALLL disease management W&
usual care i lifetime cost 1ade 110,717+153,071
UM U8 99,908+157,185 UIn @ NEIGU LA
@aumumaﬂ%ﬂwﬁnmﬂwmamnaum sezan
#1499 LaAIFIaNTIeN 8 LLawLHaLUEEI'LIL'ﬂFJ‘L‘
N13IQuaLUy disease management Lax usual care
Wue1 ICER TBINTIGUaLLY disease manage-
ment azi¥i1AL 9,518 mmﬂaﬂmﬂﬁw wia 12,607
U1n/QALY

AN 6 TEEzAIMIRTIAA liianzwnIndey (time alive and free of complication)

Complication

ol ol ﬂ’ 1o L el
TSHSIAINTTHT WFI‘IE-I MANTISUNTND W, |

Disease management Usual care
Any complications 0.50 0.38
Background diabetic retinopathy 6.18 4.97
Proliferative diabetic retinopathy 11.01 9.37
Microalbuminuria 6.37 545
Gross proteinuria 10.76 8.97
End stage renal disease 12.28 10.46
1st Ulcer 11.03 9.11
Amputation 12.03 10.20
Neuropathy 7.99 6.43
Peripheral vascular disease 11.52 9.78
Congestive heart failure 11.78 9.93
Angina 11.48 9.89
Myocardial infarction 11.73 9.77
Stroke 12.13 10.36
Cataract 4.87 4.13
Macular edema 8.69 7.12
Severe vision loss 10.61 9.01
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@159 7 Cumulative incidence of complication (%)

Complication Cumulative incidence (%)

Disease management Usual care
Background diabetic retinopathy 40.34 45.61
Prolipherative diabetic retinopathy 3.84 5.30
Macular edema 36.44 38.66
Severe vision loss 14.15 14.43
Cataract 7.62 6.52
Microalbuminuria 15.00 17.75
Gross proteinuria 7.93 11.08
End stage renal disease 216 264
ESRD death 0.94 0.90
First ulcer 16.06 18.36
First amputation 4.64 5.64
Recurrent amputation 1.50 206
Congestive heart failure 24.66 27.36
Angina 6.33 5865
Myocardial infarction 11.18 24.54
Stroke 7.70 7.22
Neuropathy 32.34 36.33
Peripheral vascular disease 6.76 7.10
Death due to CHF 22.04 21.96
Death due to MI 9.28 19.66
Death due to stroke 10.20 10.00
Non-specific mortality 45,94 37.10

A1919% 8 ﬁwqm"mLﬂ&'ﬂrﬁaﬂwaan‘ﬁ%ml,uu disease management Wa: usual care NITSESLIRIA

Total cost (Baht)

Years
Disease management Usual care
1 7,504 6,618
5 36,039 33,798
10 67,872 64,545
15 88,993 83,746
20 100,929 93,958
25 106,823 97,955
30 109,698 99,432

35 110,717 99,907
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Lﬁa'»z’wL,Lunﬁuwumumﬁm“nau WU
ﬁuﬂulum':-mwma nsilesiulungu disease
management Wanwhiy 21,067 U gonin usual
care %\‘Jummmu 4,060 U wewudn disease
management & 1T0aaGuUnuUluNITINBINIL
wnIndauzaiialanasvaaatian AMizunIndau
ﬂWGVLW ﬂ’l'l"tm‘m%ﬂumm‘i:uuﬂ‘::mmm“’mi
\AWNE Iﬂﬂumuﬂulumﬁnw’nmnu 37,721
13,085 way 33,371 un Lumﬂmumwm_l usual
care Gofifnyiniu 42,794 13,085 uaz 33,371 v
aaRy aeelsfimunuiingy disease manage-
ment fienldFa1elun1sineT major hypoglycemia
waznmzunsndaunisargendt Tasflanlfdny
WU 3,989 WAz 1,484 LananNa1ey LIsuifieu
1 usual care @eilenld ety 1,167 uay 954
UM AIHANGL

NANITIATIZHAIIN 17

lewasunyasdadauas baseline compli-
cation Wud1A1 ICER Hediuwilutiie 4,296-
19,257 uIn/QALY waziilarvuslddndiuzes
nnddsmsinemeunuledlu 100% wudad
ICER anadan base casetilu 10,646 UI/QALY
"ﬁiﬂﬂuumwmtmﬁw ICER finnauiiadndiunas
Nmﬂwum“w stroke aaay

mmmm aﬂﬁmﬂhmmLmum‘nmﬂmmm
1N base case lagan HoA1c ANYW 0.5% uas
1% wmﬁmmttmmu disease management ardl
life expectancy qu%utﬂu 9.55 Laz 9.69 T ax
A1AU LazHan ICER aaauvnnl 5,789 LIn/QALY
Was 4,412 Un/QALY @nuandy wasiilanade
n15aa HbA1c fidnanaswudyinli life expectancy
aeasluaniziien ICER fuwalsiandinav lumei
mMydsuutasaalunisan SBP 30-200% an
base case 3zl ICER AfnduuLlsdoud 9,874-
13,474 vn/QALY lagwuiinisaa SBP &
ANtasinayhlden ICER fuwliiuanss d w3y
WA TIAABNIILYEIEN simvastatin uaz
enalapril wuinldifinadansidaunasd ICER

= L4 =
a‘gﬂ LAZIAITUHNANTITANTN

AIAAUITTHIUHATWEN IR RN wazdunu
1um‘a‘mmﬂﬂmme’|Wﬂumﬂ 2 a1y 40 U"uu\lﬂ
1BINITQUALLY disease management LUTeU
Lﬁwﬁ'um?@u,mmu usual care buuSunwaslse
WENLaYHTY Wunden ICER 12,607 Un/QALY
lagn1iguauny disease management A1H170
ﬂ@ﬂllﬂﬂ"l‘:mﬂﬂxﬂﬂ’iﬂﬂﬂﬂ’}’a wnIndew way wm
T80 L"aa‘mwuw‘mw"lmnﬂmq zunIndoniile
wi3eufeuiy usual care uazidana 2IN1TAILAN
HbA1c SBP uazmsidndenissnsmaunuleodis
Tuaz 24Nﬁﬂ'ﬁﬂ'aWﬂummammﬁmammumnw
1u*ﬂm*‘ﬂ=‘uaua baselme complication m‘ﬂwﬂa
mnmma\im‘iﬁﬂmu L‘uam sensitivity analysis wu
Jwilden ICER umNuumasﬂumw"lumlma
a;ﬂmumwwmmqmmﬁﬂmmmawwm
lunanidn ICER ﬁflmu‘amvlﬂmnﬂwmmﬂﬂﬁ
Tufunusasnirguadihsiuimaiulunisan
fagruniTinmudazasefivaniviieainosd
U'imawaqwm%lumsﬁnmu L% AN T79 fast-
ing plasma g!ucose mmam"mummﬂmaaﬂ
mmammmmu’[am Wudin Geasyinliden ICER
quwmu lun19vi sensitivity analysis w8907
’Jﬂlﬂ%tﬂuanﬂmw one- way sensitivity analysis gz
mauaﬂlﬂﬂumﬂm'ﬂ SARUN - UssAnBuanlu
P ST 1 I INNFVNIN
Uaz@niHarain13an HbAlc waz SBP aaaaau
1 utility luﬂ17’eamuLﬂumauawLﬂuﬁ1mm (point
estimate) Saudas e nlslin probabilistic
uncertlalnty analysis

a1 Tana NN ey World Bank (1993)
‘r’lﬂ’mu@!ﬂ'ﬂuﬂuﬂ’m’iﬂLﬁ‘i‘l&kﬁiﬁ’lﬁﬁﬂ?"ﬂ 2-3 1
mm‘:w‘lmmamawcﬂau N1IAUALLY disease
management hmmmmmm“ﬂmw e 9110
mmﬂmmmmwmﬁwgmam waniflolFoy
Wisuunsguatanwizludiudns g lugiasan
nIuTRen 2 n1TguaLlL disease management
fiaraiadrfianduaimesuesgmand
n1TATIARANTaYWENTaN NI Bt TER AN nlee
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WM Hen ICER winnu 85,976 unne@anis
Hostuauoaldniisn mmﬁmumﬂunﬂw
'Jﬂﬂ"lm‘ium':@:‘i’mﬁﬂn':awn 47 mJnanmJ'm
AlEsumInTadenTey  was mew‘lmum‘i
G]‘i'}!'elﬂﬂﬂ‘i@\'i“qﬂ 31 Lﬂmumﬂuﬂu 49 nn 2 bl
wWisuiigudunn 3 T waynilFouliaudy
nn 2 T de ICER vl 62,806 70,553 ua:
95,865 Lnsiamsilasuemuan lEniiinn auadu
(§n1ws, 2548) eI statin dmiuns
Hastuninianirzunindanaeslsavaaaiion
wasialaziladgun feh ICER winiu 20,608 uw/
QALY daulBaudntum e s
(P22, 2549) n1TAnEINIITNEIGI887
ACE-Inhibitors &n5ulsala wuinilen ICER
148,500 UIN/QALY WauSsuiauninTada
nsoswazldeluszas microalbuminuria Aunns
aradansavnazl¥anluszaz macroalbuminuria
(WTTUWAN, 2545) uanmnﬁum guaLly disease
management umw'ﬂumm\uﬁ‘mamammn
A msshsdeianiisunsndauuds Taofinas
fnwnaunuladioniswanidondioiaiala
FonuazmsdetasfinsathsdaiiiasFouiioy

AaanTINUIEN
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AuNsTnvnuudseAulsraae da1 ICER 7.7-8.5
WAUUIY/QALY 1az 5.2-5.7 LaUUIM/QALY o
A19U (Teerawattananon et al., 2007)
NIuILUIAA disease management 7
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A cost-effectiveness analysis of a community
pharmacist-based smoking cessation programme in

Thailand

K Thavorn,"* N Chaiyakunapruk'**

ABSTRACT

Objective: To estimate the incremental cost-effective-
ness ratio of a structured community pharmacist-based
smoking cessation pragramme compared with usual care.
Design: A cost-effectiveness study using a healthcare
system perspective

Population: Two simulated cohorts of smokers: male and
female aged 40, 50 and 60 years who regularly smoke
10-20 cigarettes per day.

Intervention and comparator: A structured community
pharmacist-based smoking cessation (CPSC) programme
compared to usual care.

Main outcome measure: Cost per life year gained (LYG)
attributable to the smoking cessation programme.,
Results: The CPSC programme results in cost savings of
17 503.53 baht (£250; €325; $500) to the health system
and lffe year gains of 0.18 years for men and; costs
savings of 21 499.75 baht (£307; €399; $614) and life
year gains of 0.24 years for women. A series of sensitivity
analyses demonstrate that both cost savings and life year
gains are sensitive to variations in the discount rate and
the long-term smoking quit rate associated with the
intervention,

Conclusion: From the perspective of the health system,
the CPSC programme vields cost savings and life year
gains. This finding provides important information for
health policy decision-makers when determining the
magnitude of resources to be allocated to smoking
cessation service in community pharmacy.

Smoking is associated with increases in morbidity,
mortality and healthcare costs worldwide,'® It has
also been recognised as an important cause of
deaths and chronic diseases in Thailand. Annually,
approximately 52 000 residents in Thailand die
from smoking-related diseases.* * Over 79% of lung
cancer and 88% of chronic obstructive pulmonary
diseases are caused by smoking.® In 1999, it was
estimated that $6 million or 0.1% of Thai total
healthcare expenditure was incurred for manage-
ment of smoking-related diseases.”

Smoking cessation has been accepted as a crucial
strategy in tobacco control because such interven-
tion reduces the incidence and impact of a range of
costly chronic diseases, improves health-related
quality of life and yields savings in healthcare
cost.”'? Evidence has consistently demonstrated
the effectiveness of various health professional-
based smoking cessation interventions.” ™
However, in Thailand, a recent survey in 2005
revealed that less than 70% of smoking cessation
clinics still provided services for Thai smokers who
seek professional help.”

Tobacco Control 2008:17:177-182. doi:10.1136/tc.2007.022368

A community pharmacy provides an excellent
setting in which to provide a smoking cessation
programme, as the pharmacy would have regular
contact with residents of the area.” In Thailand,
more than 1000 community pharmacists were
trained and provide smoking cessation services.”
Based on a recent review of the literature,
community pharmacist-based smoking cessation
programmes have been shown to be cost effec-
tive " However, several cost-effectiveness stu-
dies™ ™ calculated life years saved for successful
quitters’ estimates based on US population esti-
mates.™ We believe that such methods and
estimates may not be applicable to the long-term
outcomes of smoking cessation programmes in
Thailand. Strictly speaking, these studies were
conducted in countries that are different from
Thailand in terms of life expectancy of population,
healthcare system and medical costs of smoking-
related diseases. Therefore, cost-effectiveness evi-
dence of smoking cessation programmes in
Thailand is still needed. The main purpose of this
study is to determine the incremental cost-effec-
tiveness ratio of a structured community pharma-
cist-based smoking cessation (CPSC) programme
compared to a usual care in order to assist health
policy decision-makers in determining whether
resources should be allocated to support commu-
nity pharmacist-based smoking cessation services
in Thailand.

METHODS

Overall description

This analysis compares a structured CPSC pro-
gramme and usual care. The CPSC programme
includes systematic identification and documenta-
tion of smoking status; provision of a personalised
and supportive advice on smoking cessation; an
assessment a smoker’s interest in quitting and level
of nicotine dependence; and the provision of
appropriate therapy with self-help materials and
seven scheduled 10-minute follow-up visits. Usual
care consists of discussion on smoking status,
assessment of motivation and nicotine depen-
dence, provision of brief advice and support as
well as provision of therapy without follow-up
care.

We use standard techniques in economic evalua-
tion and decision analysis in order to assess the
costs and effectiveness of a CPSC programme. A
decision tree is used to depict the consequences of
smoking cessation for those who continuously
abstain from smoking for 12 months. These long-
term outcomes are derived by applying a Markov

17
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model of disease state transition to a simulated cohort of Thai
residents. The Markov model links long-term smoking cessation
to reductions in the risk of developing various important
smoking related diseases comprising chronic obstructive pul-
monary disease (COPD), lung cancer, stroke and cardiovascular
diseases. In the base-case analysis, we have used a hypothetical
cohort of Thai men and women aged 40 years, who regularly
smoke 10-20 cigarettes per day. We use this base population
because it is typical of Thai smokers.*

The healthcare system perspective is used in our analysis;
hence only direct medical costs are included. The cost-
effectiveness ratio is expressed as the incremental costs per life
year saved. In this study, all analyses are performed using
Microsoft Office Excel 2003. The Markov model simulates a
hypothetical cohort according to age, sex and smoking status.
All participants begin in a healthy state before transition to
other health states. The model uses a cycle length of one year.
Transitional probabilities are conditional on age, sex and
smoking status. The absorbing state is death. The time horizon
used in this study is the lifetime for a Thai resident.

Likelihood of events

Event probabilities used in the model are shown in table 1. The
likelihood of successful quitting was derived from a systematic
review of randomised controlled trial data that assessed
individuals who had stopped smoking for 12 continuous
months.* The reported continuous quit rate was 14.3% in the
CPSC group and 2.7% in the usual care group. Relapse rate and
natural quit rate were not considered in our analysis because the
existing cost-effectiveness study indicated they had a slight
effect on the results.® In this study, we assumed that smokers
who are abstinent at one year remain abstinent for life.

Risks of developing smoking-related diseases were based on
international published studies. Based on a 10-year prospective
cohort study,™ the annual risk of COPD for smokers and ex-
smokers was 1.22% and 0.34%, respectively. The risk of lung
cancer, derived from an 8-year multi-ethnic cohort study,” was
0.24% for smokers and 0.08% for ex-smokers. We estimated the
annual probabilities of developing coronary heart diseases
(CHD) and stroke from the Framingham's risk equation as
performed in Johannesson et al.™ The equation yields the risk of
cardiovascular disease using blood pressure and total cholesterol
levels for Thai residents as derived from the InterASIA study.®
We adopted a method developed by Johansson et a/* to estimate
transition probabilities for each sub-CHD health state. The

transition probabilities for CHD were based on the proportion
of the distribution of each health state within CHD (acute
myocardial infarction, myocardial infarction unrecognised,
chronic heart failure, angina and sudden death).

Age-specific mortality for the Thai population® was used as
the transition probability from a healthy state to death.
Probabilities of dying from smoking-related diseases were based
on estimates in the Thai and international literature. In order to
calculate the mortality rate from COPD, the age-specific Thai
mortality rate was multiplied by the hazard ratio (or relative
risk) of dying from COPD.*' The lung cancer mortality rate was
based on data from a 5-year cohort study* that followed lung
cancer patients at 14 large hospitals in Thailand. The annual
mortality rate for diseases within CHD were based on mortality
estimates derived from the Framingham’s equation using a
similar approach to that used by Johanesson.*

Costs

The total cost of smoking cessation interventions by commu-
nity pharmacists were based on the summation of the
pharmacists’ training costs, the pharmacists’ fee and the cost
of medications. Cost of the pharmacists’ training course was
acquired from the Thai Pharmacy Network for Tobacco Control
(PNTC).” Pharmacists’ fees were taken from a costing study of
40 Thai community pharmacies conducted by Nantamongkol et
al® The cost of drugs aiding smoking cessation were based on
estimates offered by the Drug and Medical Supply Information
Center (DMSIC).*

The disease-specific treatment costs were derived from
recently published Thal studies. The cost of lung cancer was
taken from estimates of the economic cost of lung cancer at
Siriraj Hospital and the National Cancer Institute.”” Lung cancer
costs were 53 980.96 baht per person per year. The cost of
COPD was derived from the average direct cost of COPD at
Ramathibodi Hospital over the period July 2000-June 20017 %
Such cost estimates were 59 721.30 baht per person per year.
The cost of acute myocardial infraction, the cost of chronic
heart failure and the cost of angina were obtained from a study
concerning diabetes complication costs [rom Buddhachinaraj
Hospital database.® In our study, cost of unrecognised
myocardial infarction was assumed to be zero. The annual cost
of acute myocardial infarction, angina and chronic heart failure
were 31 911, 22 892 and 29 738 baht per person per year,
respectively. Cost of stroke was taken from the cost for patients
receiving care at Prasat Neurological Institute during 1999.%

Table 1 Probabilities of events and costs plugged in the model
Base case (range)

Parameters CPSC Usual care References

Efficacy of smoking cessation 0.1430 (0.101-0.185) 0.0270 (0.006-0.048) 27
programme

Cost of smoking cessation 6039.18 (2825.82-10 238.88) 2701.48 (0.00-6746.46) 22
programme {baht)

Cost of lung cancer (baht) 53 980.96 (40 485.72-67 476.20) 45

Cost of COPD {baht} 59 721.30 (44 790.98-74 651.63) 46, 47

Cost of acute myocardial 31 911.00 (7317.36-33 330.24) 48
infarction (baht)

Cost of chronic heart failure 29 738.00 (6055.20-29 260.08) 48
[baht)

Cost of angina (baht) 22 892.00 (6004.80-29 257.92) 48

Cost of stroke (baht) 50 331.50 (37 748.63-62 914.38) 48

Discount rate {%) 3(0-10)

COPD, chronic obstructive pulmonary disease; CPSC, community pharmacist-based smoking cessation programme,

1000 baht = £16; €20; $32.
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Incremental cost and life years gained associated with a community pharmacist-based smoking

cessation programme compared to usual care by age and sex

Incremental cost (baht)

Life years gained (year)

Age Male Female Male Female
40 —17 503.53 —21 499.75 0.1810 0.2440
50 —16 355.62 —20 073.98 0.1520 0.2050
60 —12 387.18 —14 BBY.16 0.1210 0.1610

This annual cost of stroke was 50 331.50 baht per person per
year. All costs in this study were adjusted to 2005 Thai baht
using the medical and personal care consumer price index for
Thailand 1994-2005." The exchange rate used to convert Thai
baht to US dollars is 35 baht per US dollar,

Analysis
The incremental cost-effectiveness ratio was estimated to
determine whether the benefits derived from the CPSC
programme, measured by life years gained, offered value for
money. This intervention programme was compared to usual
care, In the base-case analysis, a discount rate of 3% was used to
adjust both costs and outcomes using standard discounting
conventions.” ™

Sensitivity analysis using Monte Carlo simulation was
conducted in order to assess the effects of varying assumptions
on the study [indings. The decision analysis model was
simulated on 1000 iterations. A cost-effectiveness acceptability
curve was plotted based on the results derived form the Monte

Discount rate
(0%=10%)

Efficacy of smoking
cessation programme
CPS (0.101-0.150)
Usual care {0, 06-0.048)

Relative risk of
death from COPD
(1.48-1.88)

Cost of smoking

cessation programme
CPS (2825.82-10 238.88)
Usual care (0.00-6746.46)

Cost of COPD
(44 790.98-74 651.63)

Cost of lung cancer
(40 485.72-67 476.20)

Cost of AMI
(7317.36-33 330.24)

Cost of CHF
(6055.20-29 260.08)

© Cost of angina
(6004.80-29 257.92)

Cost of stroke
(37 748.63-62 914.38)

T T I I T | I 1
=50 -40 -35 -30 =25 =20 =15 -10 -5 O
Incremental cost (X 1000 baht)

Figure 1 A series of sensitivity analyses for incremental cost {in baht).
AM!I, acute myocardial infarction; CHF, chronic heart failure; COPD,
chronic obstructive pulmonary disease; CPS, community pharmacist-
based smoking cessation programme.
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Carlo simulation. In addition, a series of one-way sensitivity
analyses, two-way sensitivity analysis and threshold analyses
were also undertaken to investigate the effects of altering
parameters including discount rate, continuous abstinence rate,
cost of smoking cessation programme and cost of smoking-
related diseases. Discount rates on cost and outcome of 0%, 3%,
5% and 10% were used. Quit rates were varied by their 95%
confidence interval, and intervention costs were altered from
low to high estimates of resources use.

Main assumptions

There were four main assumptions that warrant emphasis:
(1) The risk of smoking related diseases were uniform over time.
(2) Smokers will only experience, at most, one disease over their
lifetime. (8) In each cycle of the Markov model, the transition to
next health state is irreversible. (4) Smokers will receive only
one smoking cessation programme during their lifetime.

RESULTS

Costs and outcomes

In the base-case analysis, compared with the usual care, the
CPSC programme results in cost savings of 17 503.54 baht
($500) and 21 499.75 baht ($614) for men and women,
respectively. Furthermore, CPSC also leads to increases in life
expectancy of 0.181 years for men and 0.244 years for women.
Thus, the CPSC programme rather than usual care results in
cost savings and gains in life years. The estimated incremental
cost and life year gained for participants aged 40, 50 and 60
years are depicted in table 2, ;

Sensitivity analysis

A series of one-way analyses, based on a 40 year old male
smoker, demonstrated that incremental costs were influenced
by the discount rate and the 12-month abstinence rate (fig 1).
Incremental life expectancy was sensitive to the 12-month
abstinence rate (fig 2). Using the 95% CI for the 12-month
abstinence rate, total cost savings and life expectancy gains
ranged from 9827.17 to 24 919.09 baht and from 0.115 to
0.246 years, respectively.

In the two-way sensitivity analyses, if the long-term quit rate
resulting from the CPSC programme was more than usual care
by 0.02 or greater, cost savings were maintained. The CPSC
programme continues to result in life years gained as long as
long-term quit rate from“the CPSC programme is more than the
quit rate from usual care by 0.001 or greater. In 84% of the 1000
Monte Carlo simulations, the CPSC programme led to cost
savings and life years gained (fig 3). Moreover, the results of the
probabilistic sensitivity analysis are also presented by cost-
effectiveness acceptability curve (CEAC) (fig 4). The CEAC
indicates the probability that a community pharmacist-based
smoking cessation programme is cost effective compared with a
usual care, over a range of the decision-maker’s willingness to
pay or maximurn acceptable ceiling ratio (). If & is 315 000 baht
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Parameter

Efficacy of smoking
cessation programme
CPS {0.107-0.150)
Usual care (0.006-0.048)

Base-case
e ]
=

1
1
i
Relative risk of |

death from COPD
(1.48-1.88)

———

i

i

i

Discount rate -
(0%=10%) !
1

i
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Life year gained lyear)

Figure 2 A series of sensitivity analyses for life year gained. COPD,
chronic obstructive pulmonary disease; CPS, community pharmacist-
based smoking cessation programme.

per life year gained, which is three times of Thai GDP per capita,
the probability that a structured CPSC programme is cost
effective is found to be 0.996.

DISCUSSION

The community pharmacist-based smoking cessation (CPSC)
programme results in gains in life expectancy and cost saving.
These findings are important pieces of information to aid
policy-makers in planning budget allocations to support
smoking cessation services for Thai smokers. This study is the
first conducted to estimate the long-term effects of CPSC using
a disease based model for Thailand.

Our approach is different from previous cost-effectiveness
studies of CPSC interventions.™* Those studies calculated the
expected increase in life expectancy associated with smoking
cessation from the US published data.” Unfortunately, that
approach is not applicable to Thailand as basic demographic and
socioeconomic characteristics of the Thai population deviate
from those jurisdictions.

Qur findings suggest that the CPSC programme is cost
saving. This is because of the lower cost of the programme
compared to the cost of smoking-related diseases. In the near
future, if a smoking cessation training programme for commu-
nity pharmacists is included in the curriculum for Thai
pharmacy students, the training programme costs would be
reduced substantially. Therefore, CPSC programmes should
result in even more cost saving,

Qur cost-saving results are quite different from those found in
the current literature.™ ™ Those studies reported CPSC pro-
grammes were not cost saving; however, the cost increase was
relatively small compared to the gains in life years. The cost-
saving findings were absent in these studies because they did
not take into account the costs of smoking-related diseases.
There has been continuing debate regarding the difference in
lifetime medical costs between smokers and non-smokers. Some
studies™ " have indicated that lifetime costs of smokers were
not different from non-smokers while others provide counter-
arguments because of the greater life expectancy of non-
smokers.” ™ Instead of adopting either of these assumptions,
we included the cost of smoking-related diseases in our model
because excluding these costs led to a significant underestimate
of the benefits of smoking cessation.

180
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Figure 3  Probabilistic sensitivity analysis in a cost-effectiveness plane,
LE, life expectancy.

Our findings are consistent with the results reported in cost-
effectiveness studies of other smoking cessation interventions
using disease-based approach. Feenstra et af” reported the one-
year implementation of minimal general practitioners counsel-
ling in the Dutch population would save healthcare costs for
smoking-related diseases by €5700 and yield 1.4 life years
comparing to current practice. Johansson et a/™ estimated that a
“quit-and-win” contest for mothers of pre-school children
provided cost-savings of Swedish krona (SEK) 20 000-35 000
per quitter and offered gains of 0.42 to 0.33 life years. In
addition, the Health and Economic Consequence of Smoking
model (HECOS)® illustrated quitting by three standardised
interventions in the United Kingdom, pharmacological treat-
ment, general practitioner advice and group therapy resulted in
reduction in cost of smoking related diseases of £4.5 million to
£36 million, .

Because of the uncertainty of data used in the model, we
explore possible variability in our outcomes using sensitivity
analyses. The cost savings were sensitive to both the discount
rate and the cessation rate while gains in life years were
sensitive to the cessation rate, relative risk of death from COPD
and the discount rate. These influential parameters are similar
to what has been reported in the existing cost-effectiveness

1.0
0.9 ~W
0.8 —
0.7 —
0.6
0.5 —
0.4 —
0.3 —
0.2
0.1 —
0

Probability that a structured
community pharmacist based smoking

| T
o O » & & &
Qc@ é)b“ & § QQQQ & Q@Q & F
S S U S

cessation programme is cost effective

T
)
@Q@
Willingness to pay (bahts per life year gained)
Figure 4 Cost-effectiveness acceptability curve showing the

probability that a structured community pharmacist-based smoking
cessation programme (CPSC) is cost-effective compared with usual care.
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literature concerning smoking cessation programmes provided
by community pharmacists.**** Furthermore, we also assess the
uncertainty of combination parameters on our findings using
probabilistic sensitivity analysis (PSA), which offers a complete
picture of the impact of parameter uncertainty on the findings.
The cost-effectiveness acceptability curves suggest that the
probability that the CPSC programme is cost saving compared
to usual care is approximately 0.84.

Our study has some limitations that should be addressed.
First, owing to the limitation of epidemiological and utility
parameters in Thailand, we considered only tobacco-related
diseases that had the highest prevalence among smokers® and
had significant impacts in Thailand, although smoking causes a
number of serious diseases. In addition, we estimated long-term
effects of the smoking cessation programme in terms of life
vears saved rather than quality adjusted life year (QALYs).
Second, in our analysis, relapse rate and natural quit rate were
not considered because of the scarcity of these data in Thailand.
Moreover, the existing cost-effectiveness study also indicated
that both relapse rate and natural quit rate had a slight effect on
the cost-effective results.® Third, since we obtained cost
parameters from various references in the existing Thai
literature, it might be argued that different sources of costs
data may lead to inaccurate costs estimation. Nevertheless, all
cost parameters were obtained from the best available studies.
Fourth, owing to scarcity and difficulty in accessing data, the
risk of CHD and stroke were estimated from the Framingham
risk equation®™ while the one-year transition probability of
COPD was calculated from the 10-year cumulative incidence in
the Swedish population.” Furthermore, the likelihood of lung
cancer was derived from an eight-year cumulative risk of lung
cancer in a Japanese-American cohort study.” With regard to
the background mortality, we did not adjust the age-specific
mortality for the inclusion of cardiovascular, lung cancer and
COPD deaths. We used Thai age-specific mortality rate to
estimate probability of death of the healthy population. It
should be noted that using unadjusted background mortality
rate from smoking-related diseases may lead to overestimation
of the probability of death among the population. However,
this lack of adjustment is unlikely to change the overall point
estimate much as it is applied to both cohorts: smokers and
quitters. For risk of death from COFPD, risk of death from CHD
and stroke, these estimates were drawn from an international
study.® It might be argued that evidence from international
studies cannot accurately depict the impact of smoking
cessation for the Thai population, Nevertheless, we believe that
all of our input parameters are derived from the best available
sources of information. In future, should there be improved
evidence regarding smoking-related morbidity or mortality, this
maodel is amenable to the incorporation of such data.

Our study shows the cost savings and gains in life years
resulting from a CPSC programme. These findings are very
favourable and could be interpreted by policy-makers as
paramount evidence to strongly endorse the decision to support
the programme; however, most of the decision-making cannot
generally be based solely on a cost-effectiveness analysis. Before
deciding to reimburse smoking cessation programmes, decision-
makers may be interested in knowing other important issues
about the characteristics of the populations that benefit from
the programme. In addition, it is crucial to review the existing
reimbursement system for smoking cessation programme in
other countries in order to develop appropriate systems for
introduction into the Thai context, Moreover, policy-makers
may need to know how the implementation of reimbursement
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What this paper adds

» A community pharmacist-based smoking cessation {CPSC)
programme is an effective way to increase access to
cessation assistance for smokers interested in quitting.

||| Several cost-effectiveness studies were conducted, but none

' of them focused on developing countries. In addition, the life

' y calculated in all studies was based US population

This cost-effectiveness study found that the CPSC programme
resulted in gains in life expectancy and cost savings. These
findings provide the best Thai-specific data available for health
policy decision-makers as they plan allocation of resources for
. smoking cessation.

affects behaviour of healthcare professionals, care recipients as
well as to gauge the impact on the total healthcare budget,
Lastly, before policy-makers decide to reimburse for this
cessation service, there might be a need to develop the standards
for quality control of the provision of smoking cessation services
in community pharmacies.

CONCLUSION

In summary, a CPSC programme yields cost savings and
provides life year gains. In future, if this programme were
supported by the government, it will allow a number of Thai
smokers with an interest in quitting to have access to a smoking
cessation programme that would help them to become a
successful quitter.
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ABSTRACT

Objective: The national essential drug committee in Thailand
suggested that only one of thiazolidinediones be included in
hospital formulary but little was know about their cost-
effectiveness values. This study aims to determine an incremen-
tal cost-effectiveness ratio of pioglitazone 45 mg compared
with rosiglitazone 8 mg in uncontrolled type 2 diabetic
patients receiving sulfonylureas and metformin in Thailand.

Methods: A Markov diabetes model (Center for Outcome
Research model) was used in this study. Baseline character-
istics of patients were based on Thai diabetes registry project.
Costs of diabetes were calculated mainly from Buddhachi-
naraj hospital. Nonspecific mortality rate and transition
probabilities of death from renal replacement therapy were
obtained from Thai sources. Clinical effectiveness of thiazo-
lidinediones was retrieved from a meta-analysis. All analyses
were based on the government hospital policymaker perspec-
tive. Both cost and outcomes were discounted with the rate of
3%. Base-case analyses were analyzed as incremental cost per
quality-adjusted life year (QALY) gained. A series of sensitive
analyses were performed.

Results: In base-case analysis, the pioglitazone group had a
better clinical outcomes and higher lifetime costs. The incre-
mental cost per QALY gained was 186,246 baht (USS 5389).
The acceptability curves showed that the probability of
pioglitazone being cost-effective was 29% at the willingness
to pay of one time of Thai gross domestic product per capita
(GDP per capita). The effect of pioglitazone on %HbA l¢
decrease was the most sensitive to the final outcomes.
Conclusions: Our findings showed that in type 2 diabetic
patients who cannot control their blood glucose under the
combination of sulfonylurea and metformin, the use of
pioglitazone 45 mg fell in the cost-effective range recom-
mended by World Health Organization (one to three times of
GDP per capita) on average, compared to rosiglitazone 8 mg,.
Nevertheless, based on sensitivity analysis, its probability of
being cost-effective was quite low. Hospital policymakers
may consider our findings as part of information for the
decision-making process.

Keywords: cost-effectiveness analysis, pioglitazone, rosiglita-
zone, thiazolidinediones.

Introduction

Diabetes is a chronic disease associated with increases
in morbidity, mortality, and health-care expenditures
worldwide [1]. Prevalence of diabetes diseases in Thai-
land is also high. The estimated national prevalence of
Diabetes in Thai adult (age over 35) in year 2000 was
up to 9.6% or 2.4 million people [2]. The Diabetes
Registry Project 2003 [3] rcported that among 9419
diabetes patients in Thailand had blindness due
to diabetes (1.5%), history of amputation (1.6%),
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coronary diseases (8.5%) and cerebral vascular dis-
eases (4.5%). In 2002, diabetes was one of the four
leading chronic diseases that caused 29 million deaths
worldwide [4]. The health-care expenditure on treat-
ment of diabetes is high in many countries. In Japan,
the health-care expenditures on diabetes are $ 8 bil-
lions or 4% of total health-care expenditures of the
government in 1996 [5] and up to $ 98 billion in the
USA in 1997 [6].

The main goal of treating diabetic patients is to
prevent macro- and microvascular complications by
controlling blood glucose level. The United Kingdom
Prospective Diabetes Study (UKPDS) [7] indicated
that controlling blood glucose level could delay the
progress of microvascular complications in type 2
diabetes. Although nonpharmacologic treatment can

1098-3015/08/543  543-551 543
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Table | Clinical effectiveness of the treatment used in the analysis
Interventions HbAlc (%) ~ HDL (mg/dL) Tot Chol {mg/dL) Ref.

Pioglitazone 45 mg (combination*) Mean (95% Cl)
Rosiglitazone 8 mg (combination®) Mean (95% Cl)

~1.56 (~1.16 to ~1.96)
~1.26 (-1.48 1o —1.04)

~0.09 (=0.13 to +0.13) 17
4213 (+17.7 o +24.9) 07

+4.55 (+3.61 to +5.48)
+2.71 (+2.01 to +3.42)

*Cambination means the use of thiazolidinediones combined with either sulfonylurea or metformin,

HDL, high density lipoprotein; Ref., references; Tot Chol, total cholestercl.

improve the glycemic control, the UKPDS reported
that not more than 8% of diabetes patients can control
their blood glucose with nonpharmacologic therapy
within 9 years. Oral hypoglycemic drug treatment
should be used in the next step.

Thiazolidinedione is an oral antihyperglycemic
agent that can reduce insulin resistance in peripheral
tissues and decrease hepatic glucose production [8].
There are two drugs in this class currently available in
the market: rosiglitazone and pioglitazone. In the large
clinical trial of pioglitazone, the PROactive (the Pro-
spective Pioglitazone Clinical Trial in Macrovascular
Events) [9], the use of pioglitazone could significantly
reduce a composite secondary end point of all-cause
mortality, stroke, and myocardial infarction with the
relative risk reduction of 16%. Therefore, adding
thiazolidinedione may help delay the progression of
macrovascular diseases including myocardial infarc-
tion and stroke which the combination of sulfonylurea
and metformin cannot [7].

From the hospital policymaker perspective, both
cost and effectiveness of the interventions should be
considered when a decision to include an intervention
into hospital formulary needs to be made. There are
many cost-effectiveness studies in thiazolidinediones
conducted in other countries, but not in Thailand
[10-15]. Only two studies compared the cost-
cffectiveness between rosiglitazone and pioglitazone
[12,15], but both studies did not base their effective-
ness on meta-analysis. In addition, the results in one
country cannot be applied to other countries because
of the differences in health-care systems and resource
utilization pattern. A cost-cffectiveness study of thia-
zolidinediones has not been conducted in Thailand,
In this study, we determined an incremental cost-
effectiveness ratio of the maximal dose of pioglitazone
compared with the maximal dose of rosiglitazone in
patients who cannot control their blood sugar with
sulfonylureas and metformin. We adapted the Center
for Outcome Research (CORE) diabetes model by
Thai data to use as an analytical instrument in this
study.

Methods

CORE Diabetes Model

The CORE diabetes model is the analytical tool that
was used in this study. The model consists of 15 sub-

models including angina, cataract, congestive heart
failure, foot ulcer and amputation, hypoglycemia,
ketoacidosis, lactic acidosis, macular edema, myocar-
dial infarction, nephropathy, neuropathy, peripheral
vascular disease, retinopathy, stroke, and nonspecific
mortality. Each submodel is a Markov model using
Monte Carlo simulation using probabilities derived
from published sources, The model can predict the
long-term costs and outcomes in diabetes patients
based on many large clinical and epidemiological
studies that are currently available [16]. The model
analyses data by taking into account of baseline char-
acteristics of a cohort, clinical effectiveness and costs
of intervention, and transition probabilities of cach
diabetes complication progressions. The final out-
comes are reported as life expectancy, quality-adjusted
life expectancy, cumulative incidence of each diabetes
complications, and total lifetime costs of the diabetes
populations,

Interventions Compared

The interventions compared in this study are pioglita-
zone and rosiglitazone used in type 2 diabetic patients
who cannot control their blood glucose under the com-
bination of sulfonylurea and metformin. The dose
regimen of pioglitazone was 45 mg orally taken once
daily, while the dose regimen of rosiglitazone was 8 mg
taken orally once daily. These two regimens were the
full dose of each thiazolidinedione which are capable
of achieving the best glycemic control level of each
product. Clinical effectiveness of both regimens were
derived form a meta-analytic study conducted by
Chiquette and colleague (Table 1) [17].

Cohort

Baseline characteristics of our hypothetical cohort
were based on Thai Diabetes Registry Report (TDRP)
[3]. This project is a multicenter registry of 9419 dia-
betic patients receiving medical care in diabetic clinics
of 11 tertiary centers in Bangkok and major provinces.
The registry data were collected from April to Decem-
ber 2003. Almost all patients (94.6%) were type 2
diabetic patients. Some characteristics that were not
reported in TDRP were retrieved from other publica-
tion related with Thai population (Table 2).

Costs and Perspective

The government policymaker perspective was taken in
this study by considering only direct medical costs of
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Table 2 Base line characteristics of the Thai diabetic population
Baseline characteristics

Mean D Ref.
Start age 59.43 years 13.52 years [31
Duration of diabetes 10 years 7.6| years [3]
Proportion of male 0.34 [3]

Mean; SD:
HbA ¢ 7.75% 0.56% Expert opinions
Systolic blood pressure 126.3 mmHg 0 mmHg [2]
Total cholesterol 197.1 mg/dL 42.52 mgldL [3]
High density lipoprotein cholesterol (HDL) 53.9 mg/dL 15.31 mgfdL [3]
Low density lipoprotein cholesterol (LDL) 114.5 mg/dL 35.76 mgidL [3]
Triglyceride 150.7 mg/dL 105.4 mg/dL [3]
Bady mass index 25.6 kg/m? 4.3 kg/m? [3]

Proportion

Proportion of myocardial infarction 0.42 [3], database*
Proportion of angina 0.43 [3]. database*
Proportion of peripheral vascular disease 0.039 [3]
Proportion of stroke 0.044 [3]
Proportion of congestive heart failure 0.03 Database®
Proportion of atrial fibrillation 0.017 Database®
Alcohol consumption 35 oz/week [32]
Proportion of smoker 0.141 [3]
Cigarettes/day 10.8 [33]
Proportion of left ventricular hypertrophy 0.13 [34]
Proportion of micro albuminuria 0.178 [3]
Proportion of gross protienuria 0.178 [3]
Proportion of end state of renal disease 0.083 [31
Proportion of background diabetic retinopathy 0.213 3]
Proportion of proliferative diabetic retinopathy 0.094 3]
Proportion of severe vision loss 0.015 [3]
Proportion of macular edema 0.022 [35]
Proportion of cataract 0.428 3]
Proportion of uninfected ulcer 0.05% 3]
Proportion of healed ulcer 0.044 [36]
Proportion of history of amputation 0.016 3]
Proportion of neuropathy 0.168 [36]

*Buddhachinaraj hospital database.
Ref., references.

each competing treatment. The direct medical costs
include cost of medications, cost of laboratory moni-
toring, and cost of managing diabetes-related compli-
cations incurred either inpatient or outpatient services.
The estimated costs of diabetes-related complications
in Thailand were derived from different sources.
Most of diabetic complication costs were calculated
from Buddhachinaraj hospital’s database (Phitsanu-
lok, Thailand). A total of 12,902 type 2 diabetic
patients were identified by ICD-10 (International Clas-
sification of Diseasc version 10) diagnosis or the use of
medications specific for diabetes between June 2001
and July 2005, Other complication costs that could be
not calculated from the hospital database were derived
from Thai published literature, expert opinions,
and DRGs (Diagnosis-Related Groups) guidebook
(Table 3). Based on the average cost derived from the
Drug and Medical Supply information center 18], the
daily cost of pioglitazone and rosiglitazone was 107.87
baht (US$3.12) and 86.08 baht (US$2.49), respec-
tively. All costs were adjusted to 2004 value. To
present the results in USS, we used the currency
exchange rate of April 23, 2007, 34.56 baht/US$1 [19]

refer to Bank of Thailand website (http://www.bot.or.
th/bothomepage/index/index_e.asp).

Transition Probabilities

Most of diabetic complication transition probabilities
were based on the CORE model default [16] except
probability value of nonspecific mortality and dearh
related to hemodialysis and peritoneal dialysis. Non-
specific morrtality probability values in the model were
replaced by age-specific mortality data in Thai popu-
lation [20]. Probabilities values of death related to
hemodialysis and peritoneal dialysis were derived from
Thai renal registry project 2003 [21].

Time Horizon

Time horizon of the simulation was 40 years. We used
40 years to confirm that the simulation would cover
the average life time of our cohort.

Discounting

Costs and clinical outcomes were discounted at
3% annually in base-case analysis, according to



S46

Chirakup et al.

Table 3 Thai diabetes-related costs used in the CORE diabetes model

Description of event or state

Annual cost of screening for microalbuminuria
Annual cost of screening for gross proteinurea
Annual cost of eye screening

Myocardial infarction, year of event
Myocardial infarction, each subsequent year
Angina, year of event

Angina, each subsequent year

Congestive hear failure, year of event
Congestive hear failure, each subsequent year
Stroke, year of event

Stroke, each subsequent year

Cost of hemodialysis (HD), year of event
Annual costs HD, each subsequent year

Cost of peritoneal dialysis (PD), year of event
Annual costs of PD, each subsequent year
Cost of renal transplant (RT}, year of event
Annual costs RT each subsequent year

Major hypoglyceamic event

Ketoacidosis event

Lactic acid event

Cost of eye laser treatment

Cost of cataract operation

Neuropathy, year of event

Neuropathy, each subsequent year
Amputation (event-based)

Amputation Prosthesis (event-based)
Gangrene treatment (monthly-based)
Standard uninfected ulcer (monthly-based)

Cost per event or state (bahrt) References
|50 Expert opinion*
10 Expert opinion*
(E:] [37]
67,653 Database!
27,447 Database!
67,192 Database!
32,323 Database!
60,801 Database!
24,779 Database!
63,984 Database!
31,996 Database!
352,665 [31,38]
331,165 [31,38]
408,083 [31]
361,416 @31
333,228 [39]
91,329 [39]
12,472 Database’
42,375 Database!
40,510 Database!
1,756 k37
11,403 [40]
21,515 DCatabase!
24,034 Database'
76,688 Database'
2,900 Expert opinion®
62,245 Database'
8,371 Database'

*Albuminuria screening costs got from an expert opinion who had worked as the head of Chemical clinic laboratory department, Buddhachinaraj hospital. Amputation prosthesis
cost was cost of artificial limb that got from the opinions of two experts who had worked at the artficial limb center at Buddhachinaraj hospital
!Data were average costs calculated from diabetic patients in Buddhachinaraj hospital database between June 2001 and July 2005

CORE, Center for Qutcome Research.

World Health Organization (WHO) guide of cost-
effectiveness analysis [22].

Data Analysis

In the model simulation, each of 1000 nonidentical
patients with different baseline characteristics was run
for 1000 times. The mean incremental costs versus
mean incremental effectiveness of 1000 simulations of
each 1000 patients were used to generate a scatter plot.
Mean of the mean incremental costs versus mean in-
cremental effectiveness of 1000 patients was reported
as the incremental cost-effectiveness ratio.

Sensitivity Analysis

The sensitivity analyses were done by varying somc
variables including effects of pioglitazone on %HbAlc
decreasing, effects of pioglitazone on lipid profiles,
time horizon that used to run the simulation, drug
treatment costs of the pioglitazone group, and the
discounting rate. [n the HbAlc sensitivity analysis, we
use %HbAlc change from baseline in pioglitazone
group between —1.16 and —1.96 (upper bound and
lower bound of the confident interval of %HbAlc
changing in pioglitazone treatment report in the
Chiqutte’s Meta-analysis [17]). Effects of pioglitazone
on lipid profiles were also varied by using upper bound
and lower bound of 95% confidence interval from the
Meta-analysis. Drug treatment cost of the pioglitazone

group was varying by +25% of the pioglitazone treat-
ment cost in base-case. For the sensitivity analysis of
discounting rate, we use the recommendation from
WHO [22] including 0% discount costs and clinical
effects, 0% discount clinical effects and 6% discount
costs, and 6% discount cost and clinical effects.
Finally, we vary time horizon from 10 years to
30 ycars.

Results

Base-Case Analysis

The results from the base-case analysis showed that
patients in the pioglitazone group had slightly lower
cumulative incidence of diabetes complications than
those in the rosiglitazone group. The incidence of pro-
liferative diabetic retinopathy, end stage renal disease,
amputation ulcer, and myocardial infarction in the
pioglitazone group compared to the rosiglitazone
group was 1.11% versus 1.19%, 5.07% versus
5.42%, 6.64% versus 6.70%, and 15.90% versus
18.50%, respectively. In addition, patients in the
pioglitazone group had longer life expectancy and
quality-adjusted life expectancy compared to the
rosiglitazone group. Life expectancy and qualiry-
adjusted life expectancy in the pioglitazone group was
0.16 and 0.14 years higher than those in the rosiglita-
zone group, respectively. At the end of the 40 years
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Table 4 Summary of cost and incremental cost-effectiveness
analysis in base-case results

Pioglitazone group Rosiglitazone group

Average total lifetime cost
{baht) (SD)

491,457 (16,202) 465,839 (16,136)

Average life expectancy (years) 9.62 (0.171) 9.47 (0.177)
Average quality adjusted life 6.69 (0.124) 6.55 (0.123)
year (years)
Incremental cost per life 161,777
expectancy (baht per life
year gained)
Incremental cost per quality 186,246

adjusted life expectancy
(baht per quality adjusted
life year gained)

simulation, the survival rate of the pioglitazone group
was 0.3% and rosiglitazone group was 0.1%.

The total costs in the pioglitazone group were
higher than the total costs in the rosiglitazone group.
An incremental cost-effectiveness ratio showed that we
had to pay 161,777 Baht (US$ 4681) for one life
year gained or pay 186,246 Baht (US$ 5389) for an
additional quality-adjusted life year (QALY) earned
(Table 4).

The incremental cost-effectiveness scatter plot of
1000 sample generated from mean incremental costs
versus mean incremental effectiveness of 1000 simula-
tion of each 1000 patients (Fig. 1) showed that major-
ity of the cost-effectiveness ratio fell in the upper right
quadrant. This indicates that most simulations showed
that the pioglitazone treatment is both higher costs and
more effective than the rosiglitazone treatment.

When we used the scatter plot to generate an
acceptability curve (Fig. 2), the acceptability curve
show how likely it will be that the pioglitazone treat-
ment is cost-effective for any particular willingness to
pay value, With a willingness to pay value of 110,000
and 33,000 Baht per QALY gained, there is a 29% and

(Baht)

Incremental cost

Figure | The incremental cost per quality
adjusted life expectancy scatter plot. QALE,
quality adjusted life expectancy.
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64% probability that the pioglitazone treatment will
be cost-effective compared to the rosiglitazone treat-
ment, respectively.

Sensitivity Analyses

Sensitivity analyses showed that the most influential
variable was the effect of %HbAlc change. When
varying the effect of %HbAlc change (Fig. 3), the
incremental cost per QALY gained varied from 79,586
to 951,204 baht (US$ 2302-USS 27,523 )/QALY. When
%HbAlc change from pioglitazone using was —1.16%
{lower bound of the confidence interval of %HbAlc
change from pioglitazone used in the base-case analysis)
and %HbAlc change from rosiglitazone using was
~1.26% as in the base-case analysis, the pioglitazone
group remained dominant to rosiglitazone.

Varying other variables for the sensitivity analysis
also affected the final outcome but the effects were
less than the effect of %HbAlc change. The cost-
effectiveness values, when using varying discount rates,
fell between 130,224 and 262,681 Baht (US$ 7600)/
QALY, Varying the pioglitazone drug costs by + 25%
showed the incremental cost per QALY fell between
64,329 (US$ 1861) and 308,163 Baht (USS 8916}/
QALY. The incremental cost-effectiveness ratio was
slightly changed when we varied the effects of piogli-
tazone on lipid profiles (Fig. 3). The effects of pio-
glitazone on low density lipoprotein (LDL) and
triglyceride did not affect the cost-effectiveness values.
Varying time horizontal showed that using thiazo-
lidinediones for 40 years was more cost-cffective than
10 years and 20 years.

Discussion

Our base-case findings showed that using pioglitazone,
compared to rosiglitazone, resulted in reduced inci-
dence of long-term complications, improved life
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plois cost-effective
%0 | at 330,000 BahU/QALY gained

9% that pio is cost-effective
nt 110,000 Baht QALY gained

0 80000 240,000 400,000 360,000 720,000
Willingness to pay (Baht)

° __'é'__'s?__i?__‘ci_i?_ 8288

Probahility that pleg litazone is cost effective (30)

Figure 2 Acceptability curve. QALY, quality-adjusted life year.

expectancy and QALY in type 2 diabetic patients who
have previously failed on treatment with sulfonylurea
or metformin. These clinical benefits of pioglitazone
over rosiglitazone are mostly derived from the better
lipid profile and glycemic control [17] although the
higher cost in the pioglitazone group is mostly due to
the medication cost.

In addition, the sensitivity analysis results demon-
strated that the effects of pioglitazone on %HbAlc
changes from base line were the most sensitive to the
final outcomes. This is not surprising as glycemic level
is a strong predictor of developing microvascular and
macrovascular complications [7,23]. In a scenario
when the effects of glycemic control of pioglitazone
were inferior to rosiglitazone (%HbAlc change of
—1.16% vs. =1.26%), the incremental cost per QALY
gained was 951,204 baht (US$ 27,523) per QALY
gained or five times higher than the incremental cost
per QALY gained in the base-case analysis. The glyce-
mic control results were affected directly with our
interventions, Although life style modification was also
a potential effect on glycemic control in a clinical prac-
tice, it did not affect to the results of our analysis. We
assumed that the life style modification in both the
pioglitazone group and the rosiglitazone group
were not different. Therefore, our final incremental

%HbA L

Chirakup et al.

effectiveness was reflected from the difference of effec-
tiveness between both thiazolidinediones only.

Based on the WHO recommendation regarding the
cost-effectiveness thresholds criteria [24-26], an inter-
vention with an incremental cost-effectiveness ratio
less than one or falling between one to three times of
gross domestic product per capita (GDP per capita)
would be deemed very cost-effective and potentially
cost-cffective, respectively. On the other hand, an inter-
vention with a cost-effectiveness ratio beyond the three
times of GDP per capita would be interpreted as not
cost-effective. Based on the results of this study, the
incremental cost per QALY gained in our base-case
analysis was 186,246 baht (US$ 5389) per QALYs
which was about 1.7 times of the Thai GDP per capita
(110,000 baht per year) in 2005 fiscal year. The results
fell between one to three times GDP per capita. When
we applied the criteria based on WHO recommenda-
tion, the incremental cost-effectiveness ratio in our
study showed that using pioglitazone was likely to be
cost-effective, compared with rosiglitazone.

When taken into account the join probability of
values of the incremental cost and effectiveness simul-
taneously, the cost-effectiveness acceptability curve
graphically presents the probability of being cost-
effective as a function of the maximal willingness to
pay value. The cost-effectiveness acceptability curves
in our study illustrated that the probability per QALY
gained was only 29% at 110,000 baht per QALY
gained and 64% at 330,000 baht per QALY gained
(a value of one and three times of GDP per capita,
respectively). This way of presenting findings is easy to
understand and provides more meaningful interpreta-
tion, compared to the base-casc analysis.

Qur cost-effectiveness results were different from
the findings in previous cost-effectiveness studies
[12,15]. Based on a dossier submission, reported in the
article of Veenstra and colleagues [15], using pioglita-
zone resulted in cost-savings of US$ 6057 in year
2000. Nevertheless, the analysis was performed for
comparing pioglitazone 30 mg and rosiglitazone 4 mg

Value ranges

-1 96% o -1.16 %%

Time hortzon

Annual cost of pioglituzone
Discounting

“Tontal cholestern!

HDL

40 10 20 years

29,521 10 49,202 (Baliv'year)
0-6 %

5 to -5 (mg/idL)

5.4% o 3,61 (mg/idL)

]

186,246 400,000 600,000 SO0000 1,000,000

Incremental cost per quality-adjusted life vear gained
(Buht per life year gained)

Figure 3 Tornado diagram of the sensitivity
analyses* *Effect of pioglitazone on %HbAlc,
total cholesterol (T-Chol),and HDL were varied
in the sensitivity analysis, when effect of rosigli-
tazone on each parameters were set as con-
stant as the base case analysis. HDL, high density
lipoprotein,
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in combination with metformin or sulfonylurea [15],
which was different from our study in which a
maximal dose of pioglitazone 45 mg and rosiglitazone
8 mg was studied. Henrikson [12] determined a cost-
effectiveness of thiazolidinedione using Swedish
perspective. The study compared pioglitazone 30 mg
versus rosiglitazone 8§ mg in combination with
metformin and found that the incremental cost-
effectiveness ratio was SEK$ 148,561/life years gained
[12]. Both studies were not interpreted cost-
cffectiveness by WHO criteria. The cost-effectiveness
interpretation was not a problem in Veenstra et al.
study because they stated that using pioglitazone was
cost-saving [15]. Henrikson study stated that Sweden
authorities were not set threshold values for cost-
effectiveness in health-care expenditure. Henrikson
applied data from the Swedish Road Safety Office for
the cost-cffectiveness threshold to interpret his result.
The value that could be interpreted as cost-effective in
Henrikson study was not more than SEK$ 430,000 per
life years gained [12]. It was important to note the
model used in both studics was based on the diabetes
model, developed by the Institute for Medical Infor-
matics and Biostatistics (IMIB), which was the original
model version of CORE diabetes model [27].

One limitation of our study was that we calculated
diabetes complication costs mainly from a hospital.
As this hospital is a teaching, tertiary care, govern-
ment hospital, the cost estimates may be different in
other hospitals. Kunaratanapruk and colleagues [28]
reported that the charge was different between the
government hospital in Bangkok and the government
hospital in other provinces in 1995. Total charges of
the accident treatment in out-patient visit in the gov-
ernment hospital in Bangkok were two times higher
than that in the government hospital in outside of
Bangkok [28]. In addition, missing value is commonly
seen in the hospital database [29]. Nevertheless, after
we found that 90% of inpatient room charge was
missing, we could replace the room charge by calcu-
lating average room charges in each year of the hospi-
tal and multiplied it with the length of stay of each
patient to replace the missing data. Coding error was
another problem that can occur in the database. This
problem is also commonly found in the database of
other countries [6]. Given that almost 10,000 observa-
tions were included in our analysis, the effect of wrong
coding was unlikely to be large.

We believe that our results are valid for Thai popu-
lation because of several reasons. First, the transition
probabilities of diabetes complication progression that
used in the model were based on two large, longitudi-
nal cohort studies, The Framingham cohort and
UKPDS studies. These studies had a follow-up period
more than 10 years. They were landmark studies
which the relationship of glycemic control, lipid pro-
files, and other factors and the risk of developing dia-
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betes complications were derived from. Second, the
CORE diabetes model is one of a few models that have
been validated in several clinical studies using different
population including for Asians [30]. Last, many of
Thai specific data were used to input in our analysis
including baseline characteristic of diabetes patients,
age-specific mortality, renal replacement therapy spe-
cific mortality, diabetes complication costs and associ-
ated medical costs.

Several crucial issues need to be considered, when
decision-makers interpreted our findings. First, our
study determines the effect of maximum dose of piogli-
tazone combination and maximum dose of rosiglita-
zone combination only. Second, this study was
performed using the hospital perspective. The incre-
mental cost-effectiveness ratio may be lower if the
societal perspective is considered. Third, we have to
consider many factors when we decide to choose a
treatment for our organization including the ethical,
and health equity issue. For example, a study of cost-
utility analysis of renal replacement therapy in Thai-
land by Teerawattananon [31] demonstrated that
peritoneal dialysis and hemodialysis are considered not
cost-effective, according to WHOQO threshold recom-
mendation. This does not mean that the hospital poli-
cymakers should discard the renal replacement therapy
in their organization for budget saving. On the other
hand, government has decided to allow peritoneal
dialysis and hemodialysis to be used in a certain situ-
ation despite the findings of non—cost-effective.

Conclusion

To our knowledge, this study is the first to evaluate the
cost-effectiveness of pioglitazone, compared to rosigli-
tazone, in terms of long-term health outcomes and
economic consequences in the context of Thai health-
care system. Although the base-case analysis found
that the use of pioglitazone fell in the cost-effective
range recommended by WHO cost-effective as thresh-
old criteria (one to three times of GDP per capita), the
acceptability curves demonstrated probability thar the
use of pioglitazone was cost-effective were between
29% and 64 % at the one time and three times of GDP
per capita, respectively, Nevertheless, if we considered
using pioglitazone in diabetic patients with higher risk
of cardiovascular discases, the incremental cost-
effectiveness ratio comparing pioglitazone and rosigli-
tazone may be lowered.

Source of financial support: A grant from Thailand Research
Fund.
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ABSTRACT

Objective: The study investigated the factors affecting
health-care costs and hospitalizations among diabetic
patients in Thai public hospitals,

Methods: A retrospective study was conducted by using
administrative claims data obrained from diabetic patients
during October 1, 2002 and September 30, 2003. Dependent
variables were total health-care costs and the occurrence of
hospitalizations. Independent variables included demogra-
phic factors, health-care utilizations, complications, comor-
bidities, and payment methods. Multivariate statistical
analyses were applied.

Results: The results of this study suggested that demographic
factors of patients (i.e., age and male sex), payment methods
(Le., capitation, fee-for-service, and out-of-pocket) were sig-
nificantly associated with higher health-care costs and prob-
ability of hospitalization. Patients receiving treatment from
teaching hospitals significantly consumed higher health-care

costs. In addition, the more health-care utilizations (1.e.,
occurrence of hospitalization, number of outpatient visit,
and insulin utilization), the higher health-care costs the
patients significantly had. Diabetic patients taking insulin
had significantly higher health-care costs and risk of hospi-
talization. Furthermore, comorbidities (e.g., hypertension
and cancer) and diabetes-related complications (c.g., nephr-
opathy, neuropathy, retinopathy, coronary artery disease,
cardiovascular disease, and peripheral vascular disease) were
significantly associated with an increase in health-care costs
and hospitalization.

Conclusion: Factors affecting health-care costs and hospital-
izations may help health-care providers intervene to improve
patient management and possibly reduce health-care costs in
the future.

Keywords: diabetes, health-care costs, hospitalizations, risk
facrors.

Introduction

Diabetes is a common, serious, and chronic disease
causing major long-term complications and comor-
bidities. For all age groups worldwide, the prevalence
of diabetes was cstimated at 2.8% in 2000 and 4.4%
in 2030 [1]. Especially in the economically developing
countries, it is predicted to have the greatest increase
[2]. Among Thai people, the prevalence of diabetes
was estimated at 2.4% in 1995 and 3.5% in 2025 [2].
The rise in prevalence of diabetes leads to an increase
in prevalence of diabetic complications (e.g., retinopa-
thy [23%], nephropathy [24%], amputation [1.6%],
coronary disease [8.2%], and stroke [4.4%]) and dia-
betic comorbidities (e.g., hypertension [63.6%] and
dyslipidemia [73.3%]) [3]. Diabetic-related complica-
tions and comorbidities largely affect patient outcomes
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and health-care costs. In the United States, the total
cost of diabetes was $132 billion (i.e., direct [69.7%]|
and indirect cost [30.3%]) [4]. In Thailand, there have
been few studies estimating the cost of diabetes. Based
on the study determining the costs of patients with
diabetes in seven Thai government hospitals located
in four regions of Thailand and Bangkok, the annual
average direct medical cost per diabetic patient was
6017 baht, which was significantly higher than those
without diabetes |5]. In addition, the annual average
total health-care cost per diabetic patient was 13,751
baht (i.e., direct medical and nonmedical cost
[82.26 %] and indirect cost [17.74%]) [6]. The average
direct medical cost per outpatient visit was about 1206
baht per diabetic patient [7]. Recently, seven studies
performed in the United States or Taiwan have inves-
tigated the impact of factors such as demographic
characteristics, number of diabetic complications, num-
ber of health-care utilization, length of stay (LOS),
and payment methods on health-care costs or hospital-
izations [8-14]. In Thailand, only two studies have
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determined the factors associated with direct medical
costs, but no study has ever investigated the association
between factors and the occurrence of hospitalization
[6,15]. Therefore, the objective of this study was to
investigate the factors associated with total health-care
costs and the occurrence of hospitalization. Knowledge
of these factors may help health-care providers inter-
vene to improve patient management and possibly
reduce health-care costs in the future.

Methods

Data Source

A retrospective study was conducted by using admin-
istrative databases obtained from four Thai govern-
ment hospitals during October 1, 2002 and September
30, 2003. These data were allowed to be used in this
study by hospital administrators. Data included demo-
graphic characteristics, medical history of illness,
health-care utilizations, and medical costs. Medical
cost data were all charges of patients” underpayment
methods such as capitation (i.c., social security scheme
[SSS] and universal coverage [UC]), fee-for-service
(FFS) (i.e., civil servant medical benecfits scheme
[CSMBS]), and out-of-pocket. The social security
office pays a fixed amount of money per year to hos-
pitals for covering health-care benefits of employees
who enrolled under $SS. Under CSMBS, the govern-
ment provides full health-care coverage for govern-
ment officers and their dependents (e.g., parents,
spouse, and up to three children). Regarding the UC,
the national health security office pays a fixed amount
of money per year to hospitals for covering health-care
benefits of patients who enrolled under UC, and
patients also pay 30 baht per visit ($US 1 =35 baht)
[16]. Out-of-pocket means that patients pay all health-
care costs by themselves. Although patients under
capitation payment method did not actually pay for
their total charges, their medical charge data were still
recorded on hospitals’ databascs.

Patient Selection

Diabetic patients must have at least one claim with the
primary, secondary, or tertiary diagnostic code of dia-
betes mellitus based on the International Statistics
Classification Diagnostics and Health Problem tenth
revision (ICD-10 codes = E10-E14).

Statistical Analysis

Data were transformed to a patient-level or cross-
sectional data. Univariate and multivariate statistical
analyses (i.c., ordinary least square (OLS) regression
and logistic regression analyses) were applied. SPSS
program version 11.0 was used for statistical analy-
ses. Multiple linear regression analysis and log trans-
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formation were used when a dependent variable
was total health-care costs. Total health-care costs
were the summation costs of both diabetic and
nondiabetic-related resource use (e.g., drugs, medical
supplies, laboratory tests, surgeries, hospitalizations,
and other health-care services) incurred by patients
with diabetes. Logistic regression analysis was applied
when the occurrence of hospitalization was a depen-
dent variable. Nevertheless, the occurrence of hospi-
talization was used as one of independent variables
when a dependent variable was total health-care
costs. Other independent variables included demo-
graphic factors (e.g., age, female), payment methods
such as capitation (ie., SS§ and UC), FFS (i.e.,
CSMBS), and out-of-pocket, hospital characteristics
(c.g., teaching hospital), health care and drug utiliza-
tions (e.g., outpatient visits and insulin utilization),
comorbidities (e.g., hypertension, hyperlipidemia, and
cancer), microvascular complications (e.g., retinopa-
thy, nephropathy, and neuropathy), and macrovas-
cular complications (e.g., coronary artery disease
[CAD], cardiovascular disease [CVD], and peripheral
vascular disease [PVD]). Comorbidities and complica-
tions were identified by ICD-10 codes. All variables
used in the analysis and the reference categories of
dummy variables are presented in Table 1.

Table | Variables used in the analysis

Variables Type (reference category)

Dependent variables
Health-care costs
Haospitalization

Independent variables
Demaographics:

Age Continuous (years)
Female Dummy (fernale = |, male = 0)
Payment method:

Continuous (baht)
Dummy (yes= 1, no =0}

Capitation (i.e., 5SS or UC)
FFS (i.e., CSMBS)
Qut-of-pocket

Haospital characteristics:
Teaching hospital

Health-care utilization:
Number of outpatient visits
Insulin utilization

Comorbidity:
Hypertension
Hyperlipidemia
Cancer
Microvascular complications:
Retinopathy
Mephropathy
MNeuropathy
Macrovascular complications:
CAD
CvD
PVD

Dummy (yes=1,no=0)
Dummy (yes = 1,no=0)
Dummy (yes=1,no=0)

Dummy (teaching hospital = |,
nonteaching hospital = 0)

Continuous
Dummy (insulin users =1,
noninsulin users = 0)

Dummy (yes = |, no=0)
Dummy (yes= |, no=0)
Dummy (yes = |.no=0)

Dummy (yes = |, no=0)
Dummy (yes = |, no=0)
Dummy (yes=1,no=0)

Dummy (yes =1, no=0)
Dummy (yes= |, no=0)
Dummy (yes = |, no=0)

CAD, coronary artery disease; CVD, cardiovascular disease; CSMBS, civil servant
medical benefits scheme; FF5, fee-for-service; PYD, peripheral vascular disease; 555,
social security scheme; UC, universal coverage.
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Table 2 Descriptive statistics of the sample Table 3 Results of multiple linear regression analysis
Statistical values Dependent variable = log of toral health-care costs
Variables (N =24,051)
= Independent variables Parameter estimates P-value
Demographics: = e 3
Average age (years) 59 (SD=13.14) Age 0.006 <0.001*
Female sex 66% Female -0.01%9 0.002*
Type || diabetes 99% Capitation 0.083 <0.001*
Payment method: Fee-for-service 0211 <0.001*
Fee-for-service Qut-of-pocket 0.057 <0.001*
Civil servant medical benefit scheme 19% Teaching hospital 0.359 <0.001*
Capitation 34% Hospiralization 0.615 <0.001*
Universal coverage 28% Outpatient visit 0.041 <0.001*
Social security scheme 6% Insulin utilization 0.344 <0.001*
Qur-of-pocket 47% Hypertension 0.09¢6 <0.001*
Hospital characteristics: Hyperlipidemia 0.029 0.002*
Number of patients in teaching hospitals 61% Cancer 0.154 <0.001*
Mumber of patients in nenteaching hospitals 39% Nephropathy 0016 <0.001*
Health-care costs and utilization: MNeuropathy 0.064 <0.001*
Average annual cost per person (baht) 19,299 baht or $551 Retinopathy 0.035 <0.001*
(SD = 64,754 baht Coronary artery disease 0.141 <0.001*
or $1850) Cardiovascular disease 0.058 0.024*
Median annual cost per person (baht) 5658 baht or $162 Peripheral vascular disease 0213 <0.001*

(IQR = 14,209 baht

or $406)
Average annual length of stay per person 252 (5D =9.10)
(day)
Average annual number of hospitalizations 0.35 (SD =0.89)
per person
Average annual number of outpatient visits 7.39 (SD =6.20)
per person
Mumber of patients with only outpatient 7%
visits
Mumber of patients admitted to hospitals 2%
Awverage annual number of hospitalizations 1.63 (SD = 1.26)
per person
Insulin utilization:
Mumber of diabetic patients taking insulin 12%
Comorbidity:
Number of diabetic patients with coronary 6.15%

artery diseases
Number of diabetic patients with |.46%
cardiovascular diseases

Number of diabetic patients with peripheral 0.59%
vascular diseases

Number of diabetic patients with 12.79%
hyperlipidemia

Mumber of diabetic patients with 33.33%
hypertension

Number of diabetic patients with cancer 4.10%

Complication:

Number of diabetic patients with 1.77%
nephropathy

Number of diabetic patients with neuropathy 3.95%

Number of diabetic patients with retinopathy 8.67%

Results

Table 2 shows the results of the descriptive statistics of
the sample. There were 24,051 patients with diabetes
with average age of 59 years old (standard deviation
[SD] 13.14). Sixty-six percent of patients with diabetes
were female and 99% had type Il diabetes. In this study,
diabetic patients were under capitation (34%) (i.c., 555
[6%] and UC [28%]), FFS (i.e., CSMBS [19%]), and
out-of-pocket (47%). Moreover, 61% of patients
received their treatment at teaching hospitals. The
average annual total health-care cost per person was
19,299 baht or $551 (SD 64,754 baht or $1,850). The

median annual total health-care cost per person was

*Suatistically significant at P < 0.05.
Model significant at P < 0.001; Adjusted R-square=0.54.

5,658 baht or $162 (Interquartile Range, IQR =
14,209 baht or $406). The annual LOS per person was
2.52 (SD 9.10) days. The average annual number of
hospitalizations per person was 0.35 (SD 0.89), and the
average annual number of outpatient visits per person
was 7.39 (SD 6.20). In this analysis, there were 77% of
patients who had only outpatient visits. Only 21% of
patients were admitted to the hospirtals and the average
annual number of hospitalizations per person of these
patients was 1.63 (SD 1.26), which was higher than that
of total patients (0.35 [SD 0.89]). In addition, 12% of
diabetic patients took insulin.

Tables 3 and 4 shows the results of OLS and logis-
tic regression analyses, respectively. Age (parameter

Table 4 Results of logistic regression analysis

Dependent variable = occurrence of hospitalization (yes = 1)

Independent variables  Parameter estimates  Odds ratio  P-value
Female -0.116 0.89 0.006"
Capitation 2.163 B.69 <0.001*
FFS 2.365 10.64 <0.001*
Out-of-pocket 1.502 449 <0.001%
Teaching hospital —1.600 0.20 <0.001*
Outpatient visit -0.029 0.97 <0.001*
Insulin utilization 1.308 3.70 <0.001*
Hypertension 0751 .12 <0.001*
Hyperlipidemia 0.027 1.03 0.687

Cancer 1.525 4.60 <0.001*
Nephropathy 2.845 17.21 <0.001*
Neuropathy 1.790 599 <0.001*
Retinopathy 0.523 1,69 <0.001*
CAD 1.964 7.13 <0.001*
cvD 0.324 1.38 0.024

PYD 1.233 3143 <0.001*

*Sratiscically significanc ac P < 0.05; Model significanc ac P <0.001.
CAD, corcnary artery disease; CVD, cardiovascular disease; FFS, fee-for-service; PVD,
peripheral vascular disease.
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estimates [PE|=0.006, P<0.001) or male sex
(PE=-0.019, P < 0.002) had a significant impact on
an increase in health-care costs. Payment methods
(e.g., capitation [PE=0.083, P<0.001], FFS
[PE=0.211, P<0.001], and out-of-pocket [PE=
0.057, P < 0.001]) had a significant positive effect on
an increase in health-care costs. In addition, diabetic
patients under capitation (PE=2.163, odds ratio
[OR] =8.69, P<0.001), FFS (PE=2.365, OR=
10.64, P <0.001) were more likely to have higher
hospitalizations compared to those paid by out-of-
pocket (PE=1.502, OR =4.49, P <0.001). Diabetic
patients receiving treatment from a teaching hospital
had significantly higher health-care costs (PE =0.359,
P < 0.001), but they were less likely to have hospiral-
izations (PE = -1.600, OR = 0.20, P < 0.001).

Patients admitted to hospital (PE=0.615,
P<0.001) were significantly associated with an
increase in health-care costs. Patients with more
outpatient visits significantly consumed higher health-
care costs (PE=0.041, P<0.001). Insulin users sig-
nificantly had higher health-care costs (PE =0.344,
P < 0.001) and were about four times more likely to
have hospitalizations compared to noninsulin users
(PE=1.308, OR =3.70, P < 0.001).

Diaberic patients with comorbidities (e.g., hyperten-
sion [PE =0.096, P <0.001]), hyperlipidemia (PE=
0.029, P=0.002), and cancer (PE = 0.154, P < 0.001)]
had significantly higher health-care costs than those
without comorbidities. In addition, diabetic patients
with hypertension (PE =0.751, OR=2.12, P < 0.001)
or cancer (PE =1.525,0R =4.60, P < 0.001) also were
about two or four times more likely to hospitalize
compared to those without hypertension or cancer,
respectively. Nevertheless, there was no statistical sig-
nificant association between an increase in risk of hos-
pitalization and having hyperlipidemia (PE = 0.027,
OR=1.03, P<0.687). Furthermore, patients with
microvascular complications (e.g., nephropathy [PE =
0.016, P <0.001]), neuropathy (PE=0.064, P<
0.001), and retinopathy (PE = 0.035, P = 0.001)] had a
positive impact on health-care costs. Especially, diabetic
patients with nephropathy (PE =2.845, OR =17.21,
P < 0.001), neuropathy (PE=1.790, OR=15.99, P<
0.001), or retinopathy (PE=0.524, OR=1.69, P<
0.001) were about 18, 6, or 2 times more likely to have
hospitalizations than those without microvascular
complications, respectively. Diabetic patients with
macrovascular complications (e.g., CAD [PE = 0.141,
P <0.001]), CVD (PE=0.058, P=0024), and PVD
(PE=0.213, P<0.001)] were positively associated
with higher health-care costs. In addition, diabetic
patients with CAD (PE=1964, OR=7.13, P<
0.001), CVD (PE=0.325, OR =1.38, P <0.001), or
PVD (PE=1.223, OR =3.39, P < 0.001) were 7, 1, or
3 times more likely to hospitalize compared to those
without CAD, CVD, or PVD, respectively. Multiple
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linear and logistic regression models were significant
(P < 0.001) and the adjusted R* was 54%, meaning that
all significant factors in the model were able to explain
54% of the variation in total health-care costs.

Discussion

The results of this study suggested that demographic
factors, payment methods, hospital characteristics,
health-care utilizations, comorbidities, and complica-
tions were significantly associated with higher health-
care costs and hospitalizations. All previous studies
supported the finding that older age patients had
higher health-care costs and hospitalizations [8-15].
Moreover, male patients were more likely to have
higher costs and hospitalizations than female patients.
Krop etal. [8] found the same result, whereas the
study of Bhattacharyya [11] showed that female
patients were more likely to consume higher health-
care costs and utilization.

Regarding the payment methods, particularly
patients under FFS (i.e., CSMBS) or capitation (i.e.,
§§S or UC) significantly had higher health-care costs
and hospitalizations compared to those paid by out-
of-packet. In contrast to previous studies, there was no
impact of payment method factor on health-care costs.
Whether patients were enrolled in the FFS or capita-
tion systems did not have any significant effect on the
total direct costs of diabetes [10,12]. In addition, there
was no statistically significant difference in patients
under FFS plan on hospitalization use [11]. In this
study, it could be explained that because all health-care
costs of patients under FFS were covered by the gov-
ernment and patients under capitation would pay only
some amount of copay for their health-care costs, these
patients could easily acquire their treatments as much
as they needed and would not be worried abour the
affordability of health-care expenses. Therefore, they
tended to consume higher health-care costs and hospi-
talizations. This could suggest that patient’s ecligible
benefits could be an important indicator of health-care
cost drivers in patients with diabetes in Thailand. Most
patients under SSS were the working-age adults who
were likely to be healthier than the patients under UC,
so that they tended to consume less health-care costs
and hospitalizations,

For hospital characteristic factor (e.g., teaching
hospitals), patients receiving treatment from teaching
hospitals significantly consumed higher health-care
costs but had less probability of hospitalization. This
could explain that most patients with higher diseasc
severity from nonteaching hospitals were usually
referred to a teaching hospital. These patients mostly
had only outpatient visits and might not be able to
admit to a teaching hospital due to the lack of space.
The results reveal that more patients receiving treat-
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ment at a teaching hospital had only outpatient visits
(86%) compared to those receiving treatment at non-
teaching hospitals (61%). In addition, there were
fewer patients admitted to teaching hospital (11%)
compared to those admitted to nonteaching hospitals
(37%).

The results show that the more health-care utiliza-
tions (e.g., hospitalization, outpatient visit, and insulin
utilization), the higher health-care costs the patients
significantly had. Moreover, diabetic patients taking
insulin had significantly higher risk of hospitalization.
Similar results were also found in the studies of Bhat-
tacharyya [11] and Guo et al. [14].

Furthermore, diabetic patients with comorbidities
(e.g., hypertension, hyperlipidemia, and cancer) had
significantly higher health-care costs, and diabetic
patients with hypertension or cancer tended to have
higher hospitalizations. Patients with diabetes and
microvascular complications (e.g., nephropathy, neur-
opathy, and retinopathy) had significantly higher
health-care costs and hospitalizations. Diabetic
patients with macrovascular complications (e.g., CAD,
CVD, and PVD) had significantly higher health-care
costs and hospitalizations. Similar to the studies of
Bhattacharyya [11] and Bhattacharyya and Else [12],
diabetic complications (e.g., retinopathy, nephropathy,
and neuropathy) and comorbidities (e.g., hyperten-
sion, hyperlipidemia, CAD, and CVD) also had a sig-
nificant positive impact on hecalth-care costs and
hospitalizations.

Two limitations have been addressed in this study.
First, the administrative claims data used might be
limited. In Thailand, there has been no standardized
claims data collection system and standardized data
coding excluding ICD-10 codes across hospitals yet, so
that different hospitals have different types of claims
data collected and data coding. This study used the
claims data obtained from four public hospitals and
combined into one data set, therefore, unmatched vari-
ables were not able to be used for the analysis. Some
different coding of administrative claims data would
not allow us to identify which type of health-care cost
was either diabetic or nondiabetic-related treatment.
Thus, in this study, all health-care costs consumed by
patients with diabetes were used instead of the costs
related to diabetic-related treatment only. Last, like
any other retrospective claims data analysis, clinical
information such as blood glucose level and other
laboratory values would have been highly associated
with health-care costs and hospitalizations. Without
these clinical measures, assessing the perfect associa-
tion between factors and health-care costs and hospi-
talizations might not be possible. Nevertheless, the
finding may still be useful information for health-care
providers and health policymakers because significant
factors in this analysis were able to explain 54% of the
variation in total health-care costs.

873

Based on the results of this study, it is suggested
that health-care providers and health policymakers
may need to focus on the factors associated with an
increase in health-care costs and hospitalizations,
such as patients with older age, male sex, comorbidi-
ties, complications, patients under capitation or FFS
system, and patients taking insulin. Health-care pro-
viders may set up the interventions such as diabetic
patient counseling, pharmaceutical care, or disease
management to delay the progression of comorbidi-
ties or complications that diabetic patients may pos-
sibly have in the future [17,18]. Although patients
under capitation or FFS system have significantly
higher health-care costs and hospitalization, these
patients may not be at risk. This factor signals the
eligible benefits rather than the potential prognostic
factors of health-care costs and utilizations. This may
relatively indicate the issue of inequity in health care
rather than disease severity. It may be used as the
information for health policymakers to solve the ineq-
uity problem. An investigation of factors associated
with health-care costs and hospitalizations may help
health-care providers and administrators intervene to
improve patient management and possibly reduce
health-care costs in the future.
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