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Breast milk benefits children as it reduces
morbidity and mortality from many illnesses, and is
considered the ideal food for newbom infants(!).
Enclusive breasticeding is adequate for infani growih
during the first 6 months of age(2), In the developing
world, breastfeeding promotion through the health
care system hag been a national priority n many
countries. Practical strategies, which have been used
to promate the success of breastfeeding. include
effective prenatal education, a scresning breast exam,
the Baby Friendly Hospital Initistive and instroction
on correct breastfeeding technigquel3).

Several faciors, which influence the inci-
dence and duration of breastfeeding, have boen studied,
such a3 matermal education, prenatal care in the first
rimester, previoos ex of breasilesding and
maternal suppori{d), The mothers’ perceplion of
inadequate output of milk is & frequent reason for

g bresstfeeding in the first four moths of life
(3). However, prolonged breastfeeding beyond the
first year of life may be associnied with mabwutrition
{6.7), The duration of hreastiesding dilTers widely be-
tween populations, s do the co of thess
difTerences for the autritional status of the child. This
sudy aimed to evaluste current bresstfeeding prac-
tices in remode rural communities of Chizng Mai pro-
vince, Thailend and describe their association with
child nulrvional stas.

METHOD

A cross-sectional study was conducied in 32
villages in a remotz rural ares of Chiang i, Thai-
lind in 1999 with the permission of the Chiang Mal
Public Healih Office. All wormen with children sged
less than 36 months were requesied (o participate.
Mothers were interviewed for information about
breastfeeding practices, weaning fime, types of supple-
mentary foods, level of education, types of honses and
perception on family economic status. The children’s
weight was measured using & Salier scale in kilo-
grams. Length was messured with a Starter measore
mat in centimeters (Child Growth Foundation, UK).
Z-scores Tor weight for height and height for mge
were calculated, and compared with 3 WHO reference
population{®), Undemultrition, wasting snd stunting
were determined as a Z score less than -2 siandard
deviations for weight for age, weight for height and
height for age, respectively(?), Comelation coelficients
were estimated 1o describe relationship betwesn age
and Z-score for weight for height. The Chi-square (25t
was used for comparisons of proportions of under-
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mutrition, wasting and stunting between the groups.
The statistical significance was considered at & p-
value of < 0.05,

RESULTS

Three hundred and ninety-five women and
their children were studied. This number was Eppro-
;hﬂﬂrﬂﬂpmﬂmﬂm:ﬁ!ﬂmkﬂﬂuu
36 months of age in the study ares. Maternal charac-
teristics relating 1o breastfeeding are shown in Table
I-Thmqu:lﬂpapr:rﬂmdhmulfmdi-;
nmusnﬂll-u-inﬂulmpﬁwmfﬂlﬁ
compared 1o 57.3%). Breasticeding was 2150 m8s0-
ciated with younger age, highes pariry and less educs-
lmmmﬂmmﬁhﬂmﬂnnﬂul
Ninety two per cent of childres aged up 10 six manthz
wese bresstfed, with 52 per cent exclusively breastfed,
Far older children other foods complemented breast-
feeding. Sixty six per cent (1347201) of children sged
more than one year were still breastfed snd 12 (5.9%)
were exclusively bressifed (Table 2), Rice was the
most frequently introduced in the first six months
{61.9%), Tollowed by egg {47.6%) and hanana (28.3%).
I&mfmmmﬁmmuﬂnw:mnu
in children older than six months (20.5%, 14.1% and
10.2%, respectively). Beans were supplemenied late
hﬂmmﬂjﬂ'ﬂllrt.ﬂ'lﬂihﬂlilwﬂilﬁn—
quent. The mean age (SD) for introduction of supple-
entary food wns 3.8 (3.87) months. The mesn sge
(SD)) for wesning was 10.9 (4.68) months. The pre-
valence of undemutrition, wasting, and stunfing is
shown i Table 3. Por children aged up 1o & months,
the prevalence of undermutrition, wasthug and stunting
in the exclusively breastfed group was 0.0 per cent, 1.9
pmlhﬂ?.‘!pﬂrmmqnﬁuiy.mmmmlm
llpuumijpumﬂﬂ.lpummeﬂwlj
In partiabivon-breasifed children. Thesc differences
were nat significant. For children aged between 7-12
months, the undematrition, wasting, and stunting in
the exclusively breastfed groap was 23.1 per cent,| 3.4
per cent and 1.7 per cenl, respectively, compered 10
13.4 per cent, 7.3 per cent and 9.8 per cenl, respec-
tively in partialinon-breastfed children. These diffe-
rences were nol significant. For children older than
one year, the sumber of exclusively breasifed was
mﬂtimumm-mmm:ndm
ing in these children was 50 per cent, 0.0 per cent and
#1.6 per cend, respectively, compared 1o 37 per cenl,
14.5, snd 37.5 per ceni, respectively in partialfnon-
beegatfed children. Thess differences were ool sigi-
Micant.
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Table 1. Maternal charscteristics and prevalence of hressifeeding
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Table 2. Bressifeeding patterm by age
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Table 1. Undernutrition, wasting and siunting

in exclusively breastfed aod partinlmon-bresstied

children in relaiion to ape.
Age Prevalence af
Aresmfesding Mo, Undemuirtion® % Wasting? = Srunting® L]
Mo Mo, Mo,
0-6 monis
e futdve 52 L] LT 1 1.9 [ 1.1
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8 Z-geoee for weight for age < -2, B Z-scoee for weight for heaght < -1, © Zescore for heighi for age < 2,
All calegories were nol significest difTerem berween exchusively beesarfed and parialimon-breastfed for sll age growm
[p=vados > 0.05)
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DISCUSSTON

This siudy showed that breastfeeding was
highly prevalent amongst the hill-tribe population
especially in uneducated multiparous women. The
high prevalence of bresstieeding could relate 1o
previous positive expericnce with breastfesding, as
wel| a3 gtrong suppart from the family. These women
also commonly introduee infant formuls and supple-
mentary foods during the early months after defivery.
Only 536 per cenl of children were exclusively
breastfed in the first six months of life. Breastfeeding
tended 10 be continue until or beyond the age of ane
year, A small number of breastied children clder than
one year had never received other foods. This may
occur due lo ignorance of the mothers, s well as
limitation of available food in poor families. The
suthors are uncertain about maternal perceptions on
breastieeding and food supplementation. Breastfeed-
ing mothers may pay less siiention o food supple-
mentation, as there ks no immediate need 1o secure &

variety of supplemented foods. There was no signi-_
ficant differences in the prevalence of undemutrition,
wasting and stunting between exclusively bréastfed
children and partial or non-breastfed children, The
resulis showed that children were more likely to be
malnoarished s ape increases in either the exclu-
sively breastied or partiaknon-breastfed group. This
meay not be w breastfesding issue but weaning prac-
tices. Appropriste food supplementation and correct
wesning practices are cssential in order to maintain
nutritional statss of children beyond six months of

age.
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Summary Objective: To determine the effectivensss of implementing clinical prac.
tice guidelines (CPG) on antiblotic prescribing for adults with upper respiratory in-
fection (URI) in terms of the changes in diagnosis and prevalence and patterns of
antiblotic prescribing.

Methods: The CPG on antiblotic treatments for adults with URI published In the
Annals of Interns Medicine 2001; 134: 47951 were considered to be of hgh quality
and applicable to Thal patients. A one-page clinfesl practice protocol In Thel was
prepared from these guidelines. The dissemination strategy provided CPG and clini-
cal practice protocol bo 12 general practitioners in Siriraj Social Security Program in
Barglkol during interactive educational meetings in Aprl 2001. The information an
837 URI eplsodes from Jamsary to March (pre-CPG phase) and 774 LRI eplzsodes dur-
ing May to July (post-CPO phase) were extracted from the patients’ mediced 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 diagrosis of LRI was used
less frequently whereas the diagnosts of common codd, pharyngitis and acute bronchi-
tis were usad more frequently (p < 0.05). (2] Antibfotic use fell from 74.0% to 44.1%
{p = 0.001). (3) Fewer prescriptions for amaxicillin, rodthrormyein, co-trimmazole
and doxycycline, and more for penicillin ¥ (p < 0.05). Patients (0 = 97} not given
antibiotics reported recovery in 83.5% and Improvement in 16.5%.

Conclustor: A locally prepared clinkcal practice protocol based on US CPG for ap-
propriate antiblotic use for URI combined with Interactive educational mestings i
effective in promoting appropriate diagnosis and antibiotic therapy in an ambulatory
setting in a tertiary care hospital fn Thafland.
© 2003 International Sochety for Infectious Diseases. Published by Elsevier Ltd. All
rights reserved,

Introduction

Tl'E prevalence of penicillin-resistant Streptococ-
In Thailand increased to 42% in

T St WLy A mm.‘ ? Overuse of antiblotics for minor respiratory

fie! 420120004,

E-mul! adress; sivtha@mahidol.ac, th (V. Thambkitkul). infections s found to be an important factor for the
THH-9T12/500.00 © 2003 intemational Society for infectious Dissases, Published by Elssvier Lid. Al rights reserved.

dialz 10, 10 F 64§, K#d. 2003, 09, 001
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selection of resistant strains, >® Antibiotics are pre-
scribed to 51-76% of adults with upper respiratary
infections (URI) in the Unfted States.”-® We found
that antibiotics were prescribed to 80% of adults
with URI wha visited the Social Security Program at
Sirira) Hospital, Bangkok, Thailand in the year 2000,
It seems reasonable that reducing the use of unnec-
essary antiblotics could decrease or at least halt the
development of drug-resistant streptococd.*"! Ef-
fective interventions are needed In view of the high
rates of antiblotic reslstance and use bn Thailand
and ather 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 antiblotics for adults with
LRI,

Methods

The study was approved and endorsed by Faculty of
Medicine Siriraj Hospital, Mahidod University, |t was
conducted at Sidraj Hospital in Banghok, a 2000-bed
tertiary care university hospital. There are abbul
BO,000 adult outpatient visits annually to the So-
clal Security Program in the hospital clinke. URI ac-
counts for about 5% of these visits. The key recom-
mendations presented in position papers on appro-
priate antibiatic use for URI in adults (Ann Intern
Med 2001; 134: 479-519) were used to prepare a
one-page clinical practice protocol in the That 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, incsinusitis and acute bronchitis.

a3 il

Clinicsl Praclice Prolocol of AntibioSic Uss in Adulls with
e Lippest Resplratary

Thes protocol s inbendesd for guiding gerernal practitionens in making diagnoses and
presorbing antiblotics for adults with upper respéeabary nfeclions inaméulatory care.

ies and presents o

Imhﬂujmmmm#u ﬂwmmm
receiva a more spacific diagnosis of ‘camma cokd’ or ‘thinfils’ or ‘thincphanmgiis” or

of Tonsililis’ o 'sinusils’ or ‘mouln bronchiils” depending on hishar rmagar

‘phafyngiis”
mmuuﬂlhn

Tha recommended irantmonts for eech cinical synidrome of oppor respinsiony
nfeclions am;

Common coldivhinitisnon-spacific upps: espiraiony ool infeciions
. Mhﬂrnﬂlnnnwmu“
. :MEMMMMMIWWHM

Praaryngiiniong iy

= Sympiomailc herspy such 85 sn enipyrelic shauld be ghan

&  An siliofic should not ba ghean routinely sinca moat of the cases s caused
by viruses, An anfibiotic shood ba ghvan ko the patient whio has sl lessl Bires
of the follawing criterfa; fever, lonsillar sxwdate, tender anterior cervical
ymiphaderopathy, no cough. The entiicllc of first choice 5 ponicllin V' since
group A sireptecoccus hes nol bean resisiand bo ponicliin, Engheneyrin shauld
replace panicilin ' for tha pasn aflergic io penidliin,

Smustizrhingsinusiis

# Tha palisnt with mild sympioms. should rocetve symplomedic Therepy such &
an anlipyratic. An anibiotic may nol ba ghen

« Tha patien] with severs symploms or persishent sympibms longss than saven

days shoult recelve an anlibiolic. Tha ariiials of first choloa ls amosiciiin

hmllt_lr:unﬁlh

. patisnl shoukd recsha symplomailc imaimant such &2 an snlipyralic

= A Iedidlar fay roleve Be

= An sntthiolic |s not recessary since this symdrmme s ususily cossed by vinuses.

* This protocol [s modiied from Priscipes of Appropriate Amiibictic Use for Treasmend
of Acute Respimory Trecd InfecSons In Adufls! , Bpacifiic Alme, snd
Mathods, Aansis of intamal Madizine 20011 34 :4Fe-028

Figure 1 Transiation inta English from Thal of the Clinical Practice Protocol.
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The second part focuses on the antiblotics 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 siuation on antibiotic use for adults with UR| 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-
fdence for each recommendation in the CPG was
clarified. The physicians agreed to adhere to the
climical practice protocol.

Sample size was based on the following consid-
erations. The antiblotic prescription rate for adults
with URI at the ambulatery care service of Social
Security Program at Siriraj Hospital in 2000 was
approximately BOX. It was hypothesized that an-
tibiotic prescriptions could be reduced to 50% or
less. For a 5% type | error and 20% type W 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 pericd) and
May to July 2001 (post-CPG period) were retrieved.
The inclusion criteria were that:

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

» Information was extracted on diagnoses and an-
tibiotic prescriptions,

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

» The data were analyzed by descriptive statistics.
Al comparisons were performed by a chi-square

test using Epi-info version 6. All statistical
tests were I-sided and considered significant at
P =< 0.05.

Results

The URl 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
UR| 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% CI 0,.55-0.65).

The antibiotics prescribed during each period are
shown in Table 2. There was a significant reduction
in use of amaxicillin, co-trimexazole, roxithromycin
and doxycycline; and penicillin ¥V was prescribed
significantly mare 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
gach period. Co-trimmarole is not recommended
in the URI antiblotic guidelines, nevertheless it
accounted for 22.3% of the patients® prescriptions
during the pre-CPG period and 17.1% during the
past-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 ef URI for both periods.
The antiblotic prescription rates for URL, bronchitis
and the commen cold were significantly less during
the post-CPG period when compared with those
during the pre-CPG period.

interviews al seven days post-visit
were gttempted for 192 patients who received no
antibiotics during the post-CPG period. Of these
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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 ng more
appropriate healthcare behaviour in cliniclans de-
pends on the quality and relevance of clinical prac-
tice guidelines and the effectiveness of the strat-
egy used o disseminate the nformation. It was
found that the UR] 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 fssues were focused upon: diag-
nosis and antibiotic prescribing for healthy adults
with URL. It was elected to use interactive educa-
tiomal meetings for this study becaise 1t has been
demonstrated to be an effective dissemination
strategy. %14

The intervention usad In the study was effective
in changing cliniclans’ behaviour in the diagnosis
and treatment of URI patients. Similar results have
been obtained by different interventions, 518 It s
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
af the clinic physicians agreed that antiblotics are
not needed for this condition. A relatively small pro-
jportion of the patients were diagnosed with phanym-
gitis or tonsillitls, but antiblotie preseription 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 phanmgo-tonsilitis were
found to have a positive throat culture for Strepto-
coccus pyogenes (Thamlikitkul ¥, unpublished data).
Use of rapid diagnostic methods for this bacterium
should help reduce rate of antibiotic use, but may
not reduce costs,

Co-trimoxarole s nol recommended in the URI
antiblotic puldelines. Mevertheless it accounted
for 22.3% of the patients’ prescriptions during the
pre-CPG perfod and 17.1% during the post-CPG
period, This is explained by the use of this drug
by one senior clinician for almost all hs patients
with URL. He did not change his prescribing be-
haviour after receiving the intervention. When
this practitioner’'s practice was excluded, the
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antiblotic prescription rates were reduced from
656.8% to 34.2% for the pre-CPG perfod and pdst-CPG
period respectively (p < 0.001), He has now
retired.

Several ssues 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-
thon 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 stiil appears to be excessive. Second, although
the selection of antiblotics during the post-CPG
period tended to be more appropriate, the cholce
made by the general practitioners needs to be Im-
proved. Third, this intervention was successful for
at least a three-month perod. In order ta maintain
the affectiveness of our intervention, all general
practitioners have been reminded every six months
since January 2002. The prevalence of antiblotic
prescribing in 100 consacutive adult patients with
URI In June 2002 was 41%. Finally, evidence-based
clinfcal practice guidelines may need to be shown
to be safe as well az effective under fleld cond|-
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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KEYWORDS Summary Measurement of in vitro activity of quicktime agalmst Burkhoideria paeu-
Meliaidasts; domallei revealed that quicklime at concentrations of 10% or more was bactericidal
Buvihalderia Tor up ta 35 d. The effect of quicklime as an inhibitor of B. pseudamalisf in soil from
somaalted: & rice field was studied in a laboratory setting. The sofl, collected from a rice fisld in
R nmﬂﬁ-_ustﬂmﬂnﬂﬂd.mnﬂuduﬁhﬂ.m‘hmhmm
Qi m was mixed with the soil in different amounts. in experiment 2, quickiime was spread
Calcham over the soll surface. In experiment 3, quicklime solution was poured onta the soil. =
Tisalaemd It was found that the pH of the soll in experiment | was much higher than that in
experiments 2 and 3. Only quicklime mixed with soll at & concentration of 0% or
mmeare: (welght fweight) was effective in inhibiting the growth of 8. preudomailei far
up to stk weeks.
ﬂEWWﬂMrﬂﬁWMMNHW.WWMLﬂ.N
rights reserved.

1. Introduction 2000; Vuddhakul et al., 1999). The organism can

be readily isolated from environmental sources

Meliokdosis is caused by Burkholderfa pseudomalier,
which is a saprophylic bacterium in the soil, The
disease is prevalent in South-East Asla and northern
dumtralia [(Chaowapul et al., 198%: Dance, 1991:
Suputtamongkol et al., 1994), Epidemiological
studies of melioidosis and B. pseudomallei in Thai-
land have shown that the disease is more prevalent
in north-easterm Thailand; arabinose-negative B,
pseudomallei was also found iIn soil collected from
north-eastern Thailand (Trakulsomboon e al,,

"Carresponding author
E-madl oddress: sivth@mahadol, a0tk (V, Thamsikiohog),

such as rice paddies, still or stagnant water and
meist sofls which predominate in the tropics, and
it is believed that these habitats are the primary
reservoirs (Ellison et al., 1969). Under laboratory
conditions, it was found that B, pseudomallei sur-
vives best in an environment with a pH of 5.0-8.0,
although it was also able o survive for & long pe-
riod at pH 4.0 (Tong et al., 1998). Consequently,
the survival of 8. pseudownallel may be favoured by
the relatively acidic environment of a rice paddy,
which is usually pH 5.0—6.8 and is pH 4.4-7.7 in
nofth-east Thailand (Kanai and Kondo, 1994). It
was reported that B. psewdomaliel was able Lo
growe on glyphosphate, a non-selective herbicide,

DONS-9200.5 - ser Front matter © T004 Royal soceety of Tropicsl Medicue asd Hygione, Publivhed by Elsevier Lid. &l nghts reasree
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&5 & sole phosphorous source (Pefialoza-Vazquer
et al., 1995). Burkholderla pseudomallei can re-
duce nitrate in order to grow in an anaerohic en-
vironment, and the use of nitrate fertiltzers might
thus contribute to its proliferation in agricudtural
land (Kanai and Kondao, 1994).

Caleium odde (quicklime) is a strong base mnd
a disinfectant. The active ingredient that exerts
killing activity against the pathogens iz calcium
hydraxide, which is produced when calcium cxide
s mixed with water. A rapid reduction in total
coliforms, Salmonelia and Shigella counts was ob-
served after the additlon of guicklime and cement
dust to sewage sludge (Amer, 1997; Plachy et al_,
1996). One kilogram of quicklime spread over the
sawdust bedding of dairy cows reduced bacterial
counts (Hogan and Smith, 1997). Application of
quicklime to pasture areas of a dairy herd which
was paratuberculosis-positive was associated with
a T2% reduction in the number of test-positive cat-
tle (Johnson-lfearulundy and Kaneene, 1999). In
Thalland, quicklime has been used for a long time
in farming systems. In addition, farmers ususlly ap-
ply quicklime to the soil in order ta adjust soil con-
ditions and eliminate some plant parasites. It was
reported that quicklime could adjust the acid-base
balance of the soil (Stevens and Laughlin, 1996).
These applications reduced the need for chemical
fertilizers, increased the quality of calcium In the
sofl and also increased grass production. An appll-
cation of quicklime to sofl was used for commercial
carrot production to reduce the Incidence of cavity
spot disease in carrots (El-Tarabily et al., 1996),

The objectives of this study were Lo deter
mine the in vitro activity of quicklime against
arabinose-negative B. psevdomalie and the effect
of quicklime on inhibiting arabinose-negative B,
pseudomallei in soil under experimental conditions.

4. Materials and methods
2.1. Bacterial strain

The arabinose-negative 8. pseudomuallei used in the
study was that isolated from the blood of a patient.
The organism was grown on modified Ashdown's
agar at 37°C for 48h. Five colonies of B pseudo-
mallel were suspended in Tryptic Soy Broth (TSB)
and incubated overnight on an orbital shaker at
room temperature. The concentration of pathogens
was measured with & spectrophotometer at a wave
length of 300nm. The cultured broth was kept at
4°C, and suspended in sterile distilled water in or-
der to produce a concentration of 5.5 = 10°% cfu/mi.
This broth was used for all experiments.

2.2. Quicklime (Ca0)

Uuicklime was purchased from a factory in Saraburi
Province, Thailand and dissolved in water at 0%
(weight fvolume) in order to produce a solutian with
a pH of at least 12.0.

2.3. In vitro study of quicklime against
Burkholderia pseudomaliei

Quicklime was dissolved in sterile distilled water to
make Z00ml suspension of varying concentrations
(weight in grams/volume in ml) of 2.5, 5, 10, 15,
20, 15, 30, 35, 40, 45 and 50%. A baottle of 200 ml
sterile distilled water served as the contred, Each
sample was Inaculated with 1 ml of B. pseudomallei
suspension in TS8 with 5.5 x 10° cfu/ml on days 1,
7, 14, 21, and 35. The mixtures were kept at room
temperature and 3 ml of suspension was withdrawn
at Oh, after 6h of incubation and just prior to the
next noculation of B. pseudamallei, added to 10ml
of threonine basal salt solution containing 20 mg/1
colistin (TBS5-C20) and Incubated at 42 =C for 48 h,
The samples were then subcultured onto Ashdowm's
medium plates and incubated at 37°C for 3 d.
Burkholderia pseudomallei was \dentified using
standard biochemical tests. The pH of the suspen-
sion was alse measured along with the subculture,

1.4, Study of the inhibitory effect of
quicklime against Burkholderia
pseudomallel growth in soll

1.4.1. Soil sample

Soil was collected from a rice field In Khon Kaen
province, Thailand, The soil was then left to dry
under sunlight for two weeks and a culture of the
soill sample revealed no B. pseudomalied. Forty
kilograms of soll was put in each container to &
depth of 40cm. The soil was inoculated with 2.5(
of B. pseudomallel solutlon at a concentration of
5.5 x 10% cfu/mil.

1.4.1. Study procedures

Three experiments were performed using the above
described samples. In experiment 1, quickiime was
mixed with the soll at 2.5, §, 10, 15, 20, 25, 30,
35, 40 and 50% (weight/weight) concentrations.
In experiment 2, gquicklime was spread over the
soil at amounts of 0.25, 0.5, 1.0, 1.5, 2.0, .5,
3.0, 3.5, 4.0, 4.5 and 5.0kg/m?. In experiment 3,
quicklime solution in distiiled water at concentra-
Hons of 2.5, 5, 10, 15, 20, 25, 30, 35, 40, 45 and
0% (weight /volume ) was powred onto the soil once
daily. A control soil without quicklime was set up
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for each experiment. All soil samples were soaked
by spraying with water once daily and the contain-
ers of sofl in all experiments were reinoculated
with the same amount of B, psevdomallei every 7
to 10 d. Three grams of soil sample were collected
at depths of 0, 5, 10, 20, and 30cm on days 1, 2,
3,45 6,7, 8 9 and 10 and every week for &
weeks. The soil samples were taken to the labora-
tory for detection of 8. pseudomallei. The pH of
the sofl sample was also recorded at the time of
soil collaction. A survival assay of 8. pseudomaillei
was done by mixing the soil sample with distilled
water for Z2min. Then 2 ml of the supematant was
transferred into 10ml TBSS5-C20. The mixture was
incubated at 42 *C for 48h, and subcultured onto
modified Ashdown's agar. The plate was incubated
at 37°C for 48—71 h. 8. pseudomallef was identified
using standard biochemical procedures,

3. Results

3.1, In vitro activity of quicklime against
Burkholderia psevdomaliei

The pH values of the quicklime suspensions at dif-
ferent concentrations are shown in Table 1. All
quicklime suspensions were alkaline. Burkholderia
psevdomaliei was consistently ksolated from the
control bottle without guicklime, The serial sub-
cultures from the quicklime suspensions at all con-
centrations revealed no growth for up to 7 d. The
quicklime suspension with a concentration of 5%
was bactericidal for 21 d, whereas the gquicklime

Table 1 The average pH and In vitio acthv
ity of quickiime suspensions agaimst Burkhelderia
peevdomallei

Concentration of pH Bactericidal activity
quicklime ot bh, I4h, Td,
ampension (%) 1dd, 31 d, and 35 d
{weight/volume)

o 18 Mo

2.5 B.81 es, up today 7

5 9.77  Wes, up to day 21
10 1214 Yes, up to day 3%
15 1241 Yes, up to day 15
0 12.45  Wes, up to day 15
15 12,59  Yes, up today 35
30 12.61  es, up to day 35
35 12.66  Yes, up to day 35
40 1272 Yes, up to day 35
45 12,77 es, up to day 35

50 11,73 Yes, up to day 35

Table 3 The average pH of the soil mixed with
different amounts of quicklime (experimsant 1}

Concentration of quicklime in sall pH
milctie (%) (weight fweight)

15 T.47

5 T84
10 7.68
15 7.7
o 0%
25 B.54
0 E56
15 875
40 .45
45 .86
50 10.59

suspension with a concentration of 10¥ or mare
exerted killing activity against B. pseudomallel for
up o 35 d as showen in Table 1.

3.1. Inhibitory effect of quicklime against
Burkhalderia pseudomallef in soil

The pH of the soil without quicklime was 5 to &
and B. pseudomallei was consistently detected, In
contrast, the soil with quickiime had a pH higher
than & as shown in Tables 24, The pM of the soil
mixture with quicklirme in experiment 1 was much
higher than that in experiments 2 and 3, as also
shown in Tables 2—4. In experiment 1, quicklime at
% or more was effective in inhibiting the growth of
f. pseudomalied for up ta 7 d. However, only quick-
lime at 40% or more remained effective for up to
& weeks. In experiments 2 and 3, B. psevdomallei
could still be recovered from sofl mixture at all con-
centrations of quicklime,

Table 3 The average pH of soll treated by
surface-spreading of different amounts of quicklime

iexperiment )

Amount of quicklime i soll mixture ikg/m?j  pH
0.35 663
0.5 6.7
i 697
1.5 6. B4
1 TAT
1.5 T.14
3 1.2
1.5 718
4 7.9
4.5 7.5
3 T.32
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Table 4 The average pH of soil treated with quick-

lime solution (expariment 3j
Concentration of quickiime oH
solution (%) (wekghtvolume)

1.5 7.0

5 7.4
0 7.9
15 7.9
20 .41
FaT T.24
i) T.2F
33 T35
40 7.
EL] ¥ - T47
50 7.38

4, Discussion

Our study demonstrated that quicklime was also
bactericidal against B. pseudomallei in addition to
other pathogens such as coliforms, Shigella spp.,
Satmonella typhimurium, Pythivm coloralum and
Myoobocterium paratubercuiosis as has been ob-
served in previous studies (Hogan and Smith, 1997;
Johnson-ifearulundu and Kaneene, 199%; Plachy
et al., 1996), It was also shown that a quicklime
sumpenslon with a pH of less than 10 was not ef-
fective, whereas that with pH of 11 or greater
was always bactericidal. Since quicklime has been
used for adjusting sofl pH and infec-
tious diseases in plants (El-Tarabily et al,, 1995;
Pefialoza-Vazquez et al., 1995, Stevens and
Laughlin, 1996}, it could therefore be a poten-
tial substance for reducing the burden of B,
pseudomaliel in the sofl of rice fields. Although sev-
eral studies have demonstrated that quicklime is a
strong disinfectant against various pathogens when
it Is either mixed with or spread over contami-
nated materials such as sewage sludge (Amer, 1997;
Hogan and Smith, 1997; lohnson-Hearulundu and
Keneene, 1999, Plachy et al., 1996), the findings
from our study revesled that only soil mixed with a
large amount of quicklime could inhibit the growth
of 8. pseudomatiel, whereas quicklime spread over
the soll or quicklime solution poured over the soil
surface was not effective. This could be explained
by differences in the textures of the contaminated
materials. Sewnge sludge or animal sawdust bed-
ding is semisolid, whereas <oil is solid. It is uniilely
that guicklime spread over or poured over the soll
surface can inhibit the growth of the pathogens re-
siding far beneath the surface. Another explanation
for our ohservation is that only the sofl mixed with

a large amount of quicklime will have a strongly
alkaline pH of more than 8, since the killing activ-
ity of quicklime is dependent on an alkaline pH.
#lﬂu@r&e:ﬂmslnaﬁmnﬂdmmatm
4—10, studies on the effect of quicklime {or strong
uwi}mmmﬂmmmmmm
changes of the surrounding environment need tg
be explored prior to recommending quicklime as a
measure for environmental controd of 8. pseudoma-
llel, since quicklime has to be used in Large amounts
to decontaminate the soil from the presence of

B, pseudomallei.
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. Randomized Controlled Trial of Tinospora crispa
for Additional Therapy in Patients with
Type 2 Diabetes Mellitus
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i memawmmmmmmmhmmmg
Tinaspora crispa as additional reatment in patients with type 2 diabetes mellitur who did not respand to
orad hypoglycemic drugs and refused inrulin injection. Twenty patients were aflocated to receive Tinaspora
mmmm&_ﬁuﬂanfmmﬁudumﬁrﬁmh Twenoy patients recelved o
placebo. The main outcomes were chaniges in fasting plagma glueose, glyeosylaied hemoglobin and inswlin
feverls, mmw:ﬁmmq?hpdm hbwﬁmmmmﬂmﬂuﬁbdﬂﬁmﬂ There were
no significant changes in fasting plasma glucose, glycorylated hemoglobin and inzulin levels among the
patients within the group and between groups. Twa patients who recefved Tinospora crispa showed mavked
alevarion of fiver enzymes that retwrned fo normal after dircomtinuing Tinospora crispa. Moreover, patients
tn the Tinospora crispa group had significant weight reduction and cholesterol elevation while taking
Tiwospora crispa. It is comcluded that there is no evidence to support the wse of Tinospora crispa 3 grams a
day for additional therapy in patients with type 2 diabetes meilitus who did not respond to oral hypoglycemie

drugs. The patients recelving Tinospora erispa may have an increased risk of hepatic dygfunction,

Keywards : Tinogpora crispa, Diabetes mellitus
Jﬂllmndiﬂﬂi;ﬂm:m

Tnospora crispa is a medicinal plant used
i & remedy for patients with disbetes mellitus in
Malayzia™. Tinospora crispa was found to have an
anti-hyperglycemic effect i animals™2, The hypo-
glycemic effect of TTmospeora erispa ix mediated by
increazsing insufin secretion from isolated rat and
human islets of Langerhans™: Tinospora crispa is
commoaly wsed in diabetio pafients in Thailand
a8 well. Toxicological study of crude extract of
Tinospora crispa revesled no obvious adverse
effects™, However, animals of both sexes receiving
the highest dose of Timospore crigra extract had
significantly higher alkaline phosphatase (ALP)
levels, alanine aminotransfemse (ALT) levels and liver
weights than those of the water control and

tregacenth control groups. Histopathological study

Correspondence fo ¢ Thamlikivke! F. Deponimend af
Medieins, Sivirg Horpiinl Somglok (0700, Thailoed,  Fhone
& Fax: 0-2412-5004, E-maill; sivik@makidel se.ih

of the liver indicated tliat male rats receiving the
highest dose of the extrect had significantly highsr
incidence of bile ducl proliferation and focsl Hver
cell hyperplasia than the two control groups. Blood
chemistry wtudies revealed that both male and
female rats-receiving 1.28 g'kg. body weight of the
extract had gignificently higher cholesterol levels but
significantly lower glucose levels than those of
water controd and tragacenth control groups. To our
knowledge, there has been no controlled clinical tridl]
of Tinaspora crispa In patients with diabetes mallifus.
The objective of the study was to determine
the dfficecy of Timospora crispa in patients with
type 2 dishetes mellitus who did not respond 1o oral
hypoglycemic drugs and refused insulin injection,

Patients nd Method
The study was a randomized doubls blind

plicebo controlled trial conducted at Siriraj Hospital.

J Med Assoc Thal Vol 87 Ne.5 21004
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Board of the Faculty of Medicine Siriraj Hospital
The eligible study subjects were patients with type
2 disbetes mellitus older than 33 years who had -
received an adequate dose of onal hypoglycemic -
for st least 2 months and still had  ghycosy-
fated hemoglobin of grester thas 8.5% and refused
insulin injection. Patients with liver digease, heant
disease, renal impairment or thoss who previousty
mﬂduﬂmmﬁummmm
patients were randomly allocated to the study
murhmﬁﬁmﬂﬁﬂmmﬂﬂ'
hypoglycemic agents. The study group received
additions| Tirespora crirpa powder in 8 capsule
ﬁmildwﬂflpﬂﬂrﬁnﬁﬂrﬁriﬂiﬁlﬁ
Tinospora crispa powder wes prepared by the:
Department of Medical Sciences, Ministry of Puhlic
Health. The control group wes given placebo in an
identical capsule to be taken in the same fashion as
the study drug. Complinnce with the medication was
mads h}’lpﬂlnﬂlmﬂud:ﬁh.'ﬁn‘p-ﬂﬂhmé
interviewed, examined and bliood was taken for
complete blood commt, fasting plaame ghucose, liver
enzyme profile snd renal function at cntry and every
month during the study. Blood for glycosylsted
humlhhii-iimdinﬁmﬂﬁﬁm'nﬂﬂl}mwd
st enroliment and every 2 months during the study.
A sample size of 16 patients per group was
estimated sccording to the assumption that baseline
mean glycosylated hemoglobin was 10% with a
standard devistion of 2% and post treatment mesn
glycosyluted hemoglobin in Timospora crispa group

Table 1. Ruschine charscteristics of the patisnts in the study

wﬁuhﬂwﬁmﬂimﬂﬂlﬁWHm

:mmmﬁmnhhdwmﬁwm
student { lest, repeaied measurs ANOVA and chi-
qﬁtu-.dﬁm'wﬂn; A p value of < 0.05
wdlicates a statistically significant difference.

Resulis
There were 40 eligible patients. Twenty
pﬂumhﬁldﬂrmﬂmlnmml
ﬂmﬁhﬂlhmmﬁﬂ of the paticnts
between the two groups were nol significantly
differemt &s shown in Table 1. Six patiants (3 in the
ﬂwn:ﬁpnmnd!hﬂnmn‘nlpﬂp}
were withdrawn from the study. One patient in the
Tinospara crispa group had to receive insulin due to
having sctive pulmonary tbereulosis. Two patients
in m'ﬂﬂmﬂiﬁdwpm elewation of fiver
enrymes (SGOT and SOPT of greater than 200 W)
more than 3 limes the baseline values after receiving
it for 2 and 3 months. Livér snzymes in the
2 patients returned to normal (jéss

_W
than 10 wL.) after discontiniing Timospora crispa for

one month, O of them hiid evidence of hepatitis
C infection, Two patlents In‘the control group had o
racive jfsiilin due 1o havilg & subdural hemislama
and being treated with prednisolone for Bell's paley.
One ptient id the control group had to leave the
dndyﬁmhdimnﬂnrhmumlmmunnlhhﬁ:
follow up. Therefors, the suthors were sble to fallow
34 patients until the end of the study. Fasting plasma
ghucase, g hemtoglobin dnd ifsulin levels
of the patients in both groups during 6 months wers

Chamcisristia Trimaspeara Crigm Chroup(H=10) Piagebo Granp(H=110) P waline
Ciender, Mals : Femd T8 §:13 0.7
Mean npe; year (507) 5.4 [03) 4591 18T i |
Menn body weight, ky (509 L &0 [100) 259 (10.0) 6.3
Mesn BML kp e (30 a7 (3.4) 24 (5.1) 0.7
Memn FPG, mgidl. (S0 214,9 (45.5) 211 (T3 4) 0.3
Mean glycosylated Hb, % (50} p0.4 (1.5} 10613} B4
bean inmslin fevel, wuml. (3D} 11309 118 (13} 0.e
Mmn hesmatocrit, % (50 WI0N WIRT 03
Men WEC (50) TSN R - 7,361 {1,586 03
hess BURY, mg AL, (51 151 (3T) 148 (4.9 ]
Mean esestinine, mghdl. (S0} 10 (1) 10{0.2) 0.E
Megn chobesizrol, mgifL (800 1118 (51.9) - 2182 (LT} 0.7
Mean triglycoride, mpfdL (D) 2048 (1272) - . 1838 (753) 0.3
Meas SGOT, wil. (8D} 036 (1LE) - 25.8 (00) 0.4
Memm SOFT, wi (5T 303 (153 748 (17.3) 0.6
Mesn biflirubdn, mpfdl. (BI0) 1.33 {0.26) 158 (0.2T) (]
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not significantly different as shown in Fig. | and Fig.
2. At the end of the study, all patients in the Timoxpora
crizpa group had glycosylated hemoglobin values
greater than §.5% comgpnred with 71% of the patients
in the control group (p = 0.04). The body weight of
the patients decteased {approximmiely
2 kilograms) and the patients” cholesterol levels
slgnificantly increased {spproximately 30 mg.AdL.) after
taking Tinospora crispa. Changes in hermutoeril, white
blood cells, triglyceride, remal function snd liver profile
of the remaining patients were not observed.

Dristussion

This study wes unable to demonstrate the
efficacy of Tinospora crispa for therspy in- patients
with type 2 disbetes who did not respond to orsl

Fasting plasms glecase (mg /L)
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Fig. 3 Oiycosyinted hemoglobin in 1.:-|tl-nu isking
Timagporn crizpe (X) and taking placeba ()

J Mad Aspoc Thai Vol 87 No.5 2004

hypoglycemic drugs since there were fo significant
changes in fasting plesma glucose or glycorylsied
hemaglobin between those collected at bassline and
doring the study period in either group. Therefore,
there is no evidence to support the use of Tihospore
crizpa In dinbetic patients. However, there may be
mullduplﬂimli:rhlumhlemd#ﬂw
ﬂmﬂmmhmm:mﬂ-
authors recriited oaly type 2 diabetic patients who
did not respond to an adequate dose of oral
hypoglytemic agents, The insulin levels in the blood
samples of the patients taking Timospora erispa in
the present study were not increasing. IT the
mechanism of action of Timospora crispa is to
stimulate insalin secretion, it is very unlikely that

erizpa will be efficacious in these
paticais. A study that includes patients with mild
digtretes who have never received oral hypoglycemic
sgents should be conducted in order to determine
the efficacy of Tlhospora crispa. Small sample size
was not an explanation since |6 patients per group
should be sufficisnt to detect the effect of at least 2%
difference In ghycosylated hemoglobin between the
groups and thers was no trend for any reduction In
fasting plasma glucose ot ghycosylated hemoglobin
in 17 patients who received Timospard crispa for &
months, In sddition, &!l petients in the Tinospora
crispa group still had glycosylated hemoglobin
p'nuﬂ:ml.!hmmudwhlﬂlﬂnfthmhim
placebo group. An inadequate dosage of inadegusis
active ingredients of Timospora crispa used in the
study might explain the sredy resulis. A treaimenl
duration of & months should be long enough o see
the effect of treatment and this should not be the
renson for negative results. Complisnce with the
medication wes found to be satisfactory. Contami-
nation was unlikely since this study included
only patients who did not receive other traditional
madicines. Co-ntervention was considered Insigni-
ficant since this study was double-blinded. Tinozpora
erizpa Is 8 well known sppetite stimulant due to its
bitterness and the patients in this group might
consume moce food after taking Tinospora crispa
leading to uncontrolled dishetes end weight redustion,
An explanation for, the increase in cholesteral after
taklng Tinospora crizpa is unclear, This observation
was alsa found in animals™. Two patients {10%) who
recelved Tinospora crispa a1 & dosage of 3 grams &
day developed liver dysfunction and the study
medication had to be discontinued. Alihough one
patient had undeclying chronic hepatitis, this
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ohservation suggests that hepatic dysfunction is an
adverse effect of Tinospora crispa, and paticnts
wanting to take Timospora crispas and health care
personnel who want to provide Tinospord crispa o
the patients should be aware of this effect:
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The Effect of Thunbergia lauriforia Linn. on
Blood Alcohol Concentration after Consumption of Beer

Siriwan Sasithonrojonachai*
Suthipol Udompanthurak!
Visanu Thamlikitkul®

Traffic accidents comprise one of the
beading causes of death in Thailand
and aleohol consumption has been
foured tobe a major risk factor for road
accidents™. There have been exbensive
campaigns against dounk drivers and
breath testing in drivers has been offi-
cially employed since 1996. A blood
alcohol concentration of 50 mg% or
more is considered {llegal for driving
vehidles. In the year 2000, there was a
claim publicized in the newspapers

that taking Thunbergie Liyriforiz Linn.
at the same tlime a5 alcohol could de-
crease the absorption of alcohol and
therefore prevent besting positive an an
aleohol breath test. Thumbergia lauriforia
Linn. is a medicinal plant widely used
in Thailand. The main chemdcal ingre-
dients in this plant are flavonoids such
as apigenin, cosmosin and delphi-
been found to produce the effect of
anti-intmdeation by organophosphate

"Dapartment af Faremic Medicios, "Depariment of Ressarch Promokion, "Deporiment of Madicine,
Fracully of Madicing Siriref Hospiiel, Mahickal Urhearsity, Bamglok 10700, Thadnd.

Jan. - Mar. S84

insecticides in animals*”. To our
knowledge, there is no information
about the effect of Thunbergia lauriforia
Lirn. on alcohol absorption in human
subjects.

The objective of the study was to
determine the effect of Thunbergia
louriforia Linn. on blood aleohol con-
ceniration after consumption of beer in
healthy adult volunteers.

SUBJECTS AND METHOODS

The subjects were nine healthy adult
volunteers, seven men and two
women, average age 343 years (SD 7
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years), average height 165.9 cm (SD 6.5
cm) and average body weight 633 Kg
(SD 10.3 Kg). They drank a bottle (630
mil) of Thai beer with an aleohol con-
ceniration of B per cent (vol/ vol) onan
emply stomach within 30 minutes.
Blood aleohol concentration was mea-
sured by alcohol breath test every 15
minutes after commencing beer con-
sumphion for 180 minutes or until al-
cohal 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
consumption fior 180 minutes or wntil
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 Intoxdlyser
(model Alco-sensor IV, Intoximeters
Inc, MO). The blood alcohal concen-
trationa of the subjects in both experi-
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 coneentration in the blood of the
subjects after beer consumption was
61,6 mg% (5D 10.2 mg%) at 30 minutes
whereas that of the subjects who took
of Thunbergia leuriforia Linn, prior to
beer consumption was 54.4 mg% (5D
8.6 mg%). Consumption of Thunhergia
lauriforia Linn. along with beer can re-
duce peak blood alcohol concentration

15 30 45 60 75 90 105120 135 150 185 180 185

Tima (minuins)
Fig. 1. Blood alcohol conceniration fime curves afier bear consumplion afons and consumplion

by 11.7 per cent. The difference in

blood alcohol concentration time

curves between the two experi-ments

was statistically significant (p < 0.001).

Mo subjects reported any adverse re-

actions to Thunbergia lnuriforia Linm..
DISCUSSION

This study used an aloohol breath
test to determine blood alcohal 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 = 0.001F. The results of the study
revealed that taking Thunbergia
lauriforin 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
lawriforia Linn is quite minimal since it
could only reduce the blood alcohaol

concentration by 1L.7 per cent which
might not be clinically important if a
large amount of alcohaol is consumed.
The effect of a larger dose of Thunbergis
centration s unknown. It should be
mentioned that our experiment was
not performed in the subjects after tak-
ing meals instead of takirg Thunbergia
lauriforia Linn.; therefore, the findings
pbserved in this study could be dues
either to a direct effect of Thunbergia
leuriforia Linn. or & non-specific effect
similar to taking alcohol after a meal.
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Changes in Hematologic Markers in Patients with Mitral
Stenosis after Successful Percutaneous Balloon
Mitral Valvuloplasty
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of left arvial thrombrs. Percutaneous balloon mitral valvuloplasty (PEMV) was previously reported to
MﬁMnjﬂthmmeMWthﬂr
Investigated. The aim of this study was to investigate the changes in coagulation activity, plareles activity
and endocardial furction in 29 patients with mitral stemosis after suecessfil PRMY. All subjects had good
left vemtricular systolic function and 48.3% had atrial fibrillasion. There was a significant reduction in
throwbin-antithrombin complex (TAT) after o successful procedure and the level of thrombomodiclin wer
alro significantly higher one manth after successfil procedure. However the level of platelet factor 4 (PF,)
and befa-thromboglobulin {O-FG) were increased afier this procedure but mot ochieved the sratistical
significance.

In conclusion. successful PBMV can reduce the prethrombotic state in patients with mirral stenosis.
In addition, it may improve endocardial fmction of the left atrivm in those without atrinl fibriflation.

Keywords : Mitral stenosis, Balloon miitral vahwuloplasty, Lefl mirial ihrombus

 Med Assoc Thai 2004; 87(6): 594-9

A serious complication of mitral stenogis
is systemic embolism. Risk factors for systemic
embaolism in mitral stenosis patients are old age, strial
fibrillation, the presence of left atrial thrombus, large
left strial size, previous history of embolism and
small mitral valve area”, The consequence of mitral
valve obstruction {5 stasis of blood in the eft atrium
which may contribute 10 8 local pre-thrombatic state
due 1o sbnormal sctivation of platelet activity and
sccamulation of circulating pre-thrambotbic substances
ax reflected by the incressed concentration of tdhrons-
bin-amti-thrombin complex (TAT), Prothrombin
activation F,_ and D-dimer in the left atrium of these
pticnts® 19, 1f this sbrormal physiology persists and
gradually increases, it may overwhelm the shility of
the fibrinolytic system o muintain hemostasis, and
Correspoadancy s o Phoobisgihosginm 8, Deparimani of
Medicime, Faculiy of Medicive, Siriraj Nospinel, bahidp/
Limd vy, Banghedk 10700, Thailand, Phome: 0-24[0-TT41,
Fax: B-2402-T413
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thrombus formation may occur im the lefi strium,
Abnormal fibwinolysis has been found in patients
with mitral stenosis #s demonstruied by en incressed
level of PAI-1 (plesminogen activator inhibitor-T)
in the peripheral blood"™, In addition, the level of
thrembomodulin, reflecting the function of the
endocardium of the left strium was Found to be
decreased a5 o result of injury from high l=ft strial
pressure witich mny predispose the patient 1o left atrial
thrombus formation. One study reported that the
patients who had previous percutanecus balloon
mitral vabruloplasty (PEMV) had & lower incidence of
thromboembolizm™, However, there is little datn
eoncerning the effects of balloon mitral valvuloplasty
on coagulstion and platelet activity in these patients.

The ohjective of the present study was o
determing the changes in coagulation sctivily,
platelet activity and endocardial function of the lefi
airium in patients with mitral sienosis after suceessfl
balloon mitral valvuloplasty.




Patients amd Method

The study was conducted in 29 patients with
moderate to severe syrmptomatic mitral stenosis wha
had successful balloon mitral valvuloplasty at
Siriraj Hospital between March and Novemnber 2002,
Exclusion eriteria included continuing use of aspirin
or anticoagulant, stopping sntiplatelet drugs or
anticoagulant drugs less than 2 weeks before the study,
having s history of renal or liver disease, pulmonary
embolism, deep vein thrombosiz, malignancy or
comnective tissue disorder. Antiplatelet drugs
{nspirin, dipyridamnole end clopidogrel), warfarin and
hemorheologically active drugs such es NSAIDs or
Estrogen coniaiming drug were discontinoed in all
patients 10 days before the procedure. Transthorucic
and transesophages] echocardiography were
performed the day before the mitral valvaloplasty
procedure to msscas the presence or sheence of Jeft
mirial thrombi, interatrial septum, mitral valve score,
EpontEnsous echo contrast (SEC), miiml valve area,
transmitral valve gradient and the severity of mitral
regurgitation.

Percutancens balloon mitral valvaloplasty
procedure

Right and left hesrt catheterization were
performed by & percutancous spproach with the right
femnoral vein and artery to obtain hemodynarmie dats
before the process of dilatation. Subsequently,
trangeptal puncture was performed using the
standard technigue’™ and the Inous balloon catheter
was carefully inserted over & spring-codl wire into the
left mtrium and further manipulated into the left
ventricle for mitral valve dilatation. A lefi ventriculo-
gram wes slso performed before and after PEMV 1o
assess left ventricular function and the degree of
mitral regurgitation. A successful oulcome was
defined a5 a final mitral valve area, (determined by
Gorlin's formulation) of more than 1.5 cm® without
mitral regurgitation of more than prade 2 by Seller's
Classification!™ with no major complications.

Biood sampie collection and Assay procedure

A blood sample was collected from the
patients on 2 occasions, The first blood collection
was done by cautiously withdrowing 4.5 ml of blood
from the vascular sheath placed in the femoral viein
before heparin was administered. The second
upecimen was collected | month after the PEMY after
discontinuing anti-platelet and anticongulant drugs
for ot lesst 10 days. All blood samples were then
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analyzed for hematologic markers mcluding plateles
count, FT, aFTT, Fi1+2, thrombin-antithrombds 111
complcx (TAT), plasminogen ectivator imhibitors-1
(PAI-1), platelet factor 4 (PF ), beta-thromboglobulin
{070}, thrombomodsilin, von Willebrand factor (vIWF)
and fibrinogen.

Plasma concentration of F1+2 and TAT were
measured using enzyme immunoassay kits from
DADE BEHRING (E' NOST F1+2, E' NOST TAT),
Flasma concentration of BTG, PF, and PAI-] was
determined by enzyme immunosssay kits from
Disgnostic Stage, France (ASSERACHROM OITG,
ASSERACHROM PF, end ASSERACHROM PAIL-1).
D-dimer was measured by s latex-enhanced, torbidi-
metric test from DADE BEHRING (BC D-dimer).
Monoclonal antibodies specific to cach detected
parameter were used in all of the test systems,

Svatistical analtysis

Continusous veruables are expressed asmean
+ 5D and categorical variables as percent. A paired
i-test was used o compare the hematologic markers
pre-and post- mitral valveloplasty if the dats was
normally distributed and 8 Wilcoxon Ranged test if
the dats were not normally distnibuted. A P value <
005 was considered significant.

Resiilia

Out of 29 patients who had a successfidl
procedure, T2.4% were femnale and 27.6% were male.
The mean age was 40 years and 45.3% of the patients
hud atrial fbrillation. A previous history of stroke was
found in 6.9% of the patients. A1l of them had good
left ventricular systolic fimction with a mesn befi
veniricular ejection fraction of 65%. The mesn mitral
valve ares and transmitral valve gradient before the
dilatation procedure were 0.97 cm® and 1235 mmiy
respectively. Afier PBMY, the memn mitral valve area
mcreased to 2.05 emn? and the mean transmitral valve
grudicrt was reduced to .07 mmig as shown in Table 1.

The bematclogic markers before and after
PBMV are shown in Teble |. There was a significant
reduction in TAT after » successful procedure. In
sddition, the level of F |, also decreased but this was
not statistically significant. Thrombomodulin was
significantly higher one month after n successful
procedure. The concentration of PF, and OTG were
incressed after successful dilatstion but the
differences were not significant. Finally, the level of
PAl-1 was nol significantly [owered afier the
valvuloplasty procedure,
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Tulsls 1. mi:mmmhmmwm:mrnnm

Hemodymmnio dasw Fee-PEMY Pou-FBMY F
Memn + S0 of Ml valve sres {cmf) 097 & 028 L0 & .54 < 001
Mesn & BD of LA-LY gradient (mmbig) 1135 + 4.07 507+ 3112 = @00 |
bexs + 5D of Pulmomary wiery pressure {manbg) RER IS Mz e - i
Miomn & 5D of Canfisc outpui (Fmin M RN 470 + 0 < oal
Mifiral segurgitation

Girads O 55,54 A%

Giradle | 41.4% 48.1%

Girada 3 A% 5,9%
Hemacalogh: murkers
Mesm = 500 of FT (ec) I1ZED + L34 15.86 = 7.21 X1
Miean + ED of FTT {sec) 3142 + 5.78 MAT & T4 0.0
Mean & ST wf FI#2 (mmoll) LIRS E3 04,75 £ 0.78 R
Mizan & S0 of TAT {ugL) I2B4 = 17,52 LM+ 1.9 LI
Mean £ 80 of PALE (ng/mi) TL1S £ 1258 1160 + %05 L L
Mewn + ED of D-Dimer {ug/L) 13372 4 13580 25545 £ 165.00 0.1
Mesn + 5D of Phassber (x 100) 21574 4 5783 23934 & w058 on
Meam + 5D of P4 (ILmiy 4980 4 14.44 5638 & 2911 ax
Mess + B0 af BTG (TUVmi) 12010 & 64,77 1373 & 4280 o33
Miasm + 50 of Thrembomodules{ng/iml) 640 = 128 BOI + 107 ool
Mean + S0 of VWF (ILvml) 10068 = 17,64 108.91 + 2140 0.a5
Mman £ 50 of Fitwinogen (mg/dl) 19145 + 129.67 41431 + 115590 T

N FT = Frofhiroembin tme
Fi+l = Prgibmombin ectivation fragmsst 142
PAl=l = Flaminogen sctivation hikdiee-{
FF, = Plasdei facvor-4

Discussion

Thromboembolic events in patients with
formation which is refated to various potential
mechanisms such as the sccumulntion of pre-throm-
batic substances, an sbnormality of endocardial
function, increased platelet activation, decreased
fibrimolysis and rhythm sbnormality (strial fibrills-
tion )", All of these abnormalities may be reduced
by PEMY as shown in previous studies™ ™,

In the present study, the muthors demon.
strated that the level of thrombin-antithrombin
complen (TAT), & marker of thrombus formation, was
significantly lower one month after successful
balloon mitral valvuloplasty. In addition, the level of
PAl-1 and F,,, were also decressed but thia did not
achinve mﬁnj significance. These results confirm
those of Zaki A et al who also reported that balloon
mitral valvuloplasty causcd a significant reduction of
TAT in the right atrium 30 minutes afier the procedure
in & subgroup with a left strial pressure of besa than 10
mmHg™. The beneficial effect of FEMY on the level

S0

FIT = Panial ibremboplestin iime

TAT = Thiombin-antithrombdn comples
076 = Betn-ibramboglobulin

»WF = Vaon Willskran facior

of TAT was demonstrated significantly in the
subgroup with atrial fibrillation as shown in Table 2.
However, no significant changes of F, | were observed
in the present study. One reason may in part be
explaimed by the different stage of the formation of
‘TAT anef F1+2 which gives different information shout
coagulation activity. Congidering the level of D-dimer
s shown in Table 1, the present study could not
demonstrate a sigmificant change of this marker after
successful PEMY. The reason might be related fo
the method of measuring the level of this marker
which iz a latex-enhanced, turbidimetric mothod that
is probably not as good sz en ELISA technique.
Another reason might be related 1o the small sample
1./

Looking at the levels of vIWF and throm-
bomodubin, which reflect endocardial funetion in
the lafl atrium, these were also increased after 8
successful procedure especially in patients without
utrial fibrillation as shown in Table 3. This ws & new
finding that has never previously been reported, It
may mdicate that successful PEMV can improve
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Tuble 1. Hemodynamic dass wnd hematobogic markees pre-and posi-FHMY in 14 paiiessy sith sirial fierilbes bsn {AFj

Hemodynamic dita

Fstignizs with AF

Pre-FEMY Pes-PEHMV F
Mean £ 5D of Misul valve area (o) B 03N 157 & Q.61 = (0|l
Mamm £ 5D of LA-LY gradiess (mmlig) iLI9 & 445 5.0 = 180 < 10,601
Mum + 5D of Pulmonary arery pressure (mmig) 1939 413,21 3343 + B0 0325
Mean + BD of Cardiae cutput (Vminh®) JAT & A1 417 + 088 = Q.00
Hemuindogie markers
Measn 1 BD of PT (nex) 11.36 = 1% 1943 + B35 o.o2
Miean & ED wf PTT (sec) 3168 + 755 IRT) ¢ 65D LT
bmem # 8D of F142 (nmoll) 096 + 068 075 &+ .02 046
Mean + BD of TAT fug’L) 1554 % 31.02 248+ 146 a4
Bian & SO of PAL-I {mg/ml) 17.62 % 15,80 1188 = 1151 onr
Mebzan + 8D off D-Dimser {ug'L) 17341 + BLOD 235,00 4 16080 D
Mean + 5D of Pleela (x10°) 25721 + 6952 12%.21 + 73,93 nas
Mesn + 85D of PR (L0l 97+ MM 4656 + D694 oM
Mess £ 8D af OTS {IWMmi) 134,00 £ 69.37 11967 + 49.37 48
biesn & 5D il Thrombomsadulingngml} 643 4 142 TIH £ 1.46 oln
Beiman 4 813 of VT ([Lml) 110,66 + 21.56 114.53 4+ 1863 o
Msin # BD of Fibninogen (mgidl) 401,08 + 1244 4517 # 91.02 Q0E

ME:  FT = Prodlwambin time
Fl+1 = Prothrombin sctivation fragment 143
PFALL = Plaminogen sctivation inhibbioe|
FF, = Platsler larine-d

FTT = Partial thrembaplastin rime
TAT = Thrombin-antithrowbis complex
T = Bets-thromboglobalis

vWTF = Von Wilkekran facior

Table 3. Hemedynamic dets and hemstologic markers pre-and post-PEMY in I5 patients withous strial Bbeilistion (AF)

Hessodywumie dits Putieats with AF

FreFEMY PoaiFRM Y F
Mo + E0 of Mitral valve wres jem®) 103 & 0.2 LI + .48 o L0
bsn & ED ol LA-LY gradient {nembg) 13.33 £ 3.56 503 % 160 = [uia]
Meas £ 8D of Pulmonary artery pressure (mmEHg 1047 & 957 AT+ EH [ h]
Men # D of Cardiac cwpur {Pmind7) 4,30 & 0LED 530 & 087 < (0e]
Hempiodogss markers
eam & B0 of PT (mec) IE.29 + 1.24 1153 + 187 0LE
Muzn & BD of FTT (zec) M2 £ .17 ngs + 51 LE v
Mess + 80 of Fl41 (amell) 08 £ 038 0.75 + 0.51 L]
Mess + SO of TAT (ug'L) 10,33 £ 13,76 293+ 2.5 o.87
Mesa £ 5D of PALD (ng'ml) B0 + 669 .4 + .54 .44
bean # 80 of D-Dimer {eg/l) 34333 £ 1733 ITTAED £ 1TRTH i3
Mean + S0 of Plmeier (x10") 11573 + 3658 .7 £ 4706 54
ean & 5D of PE4 {TUml) 4800+ 3530 65.97 & 3878 a1l
Mean £ BD of OTG (TU/mI) HOF06 = §0.01 15179 = 51 48 0.01
Mean + BD of Thrombomadalindngmi) .M = L2 L1700 & 218 .00
besn + B0 of YWF (TL1'mnl) 91,36 = 19.86 103,57 = 24.9] .01
bewm + S0 & Filirinogen {mpidl BRAAT £ 138012 8550 £ 13034 0o

ME: FT = Prathrombin tme
Fl+2 = Pratheombin activelion fagmeen 142
EAll = Flaminogen astivation nkikir-|
I'I'. = Platelet factor-4
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PTT = Partial thromboplasia tme

TAT = Threwbdn-anifibrombin comples
376G = Bem-thremboglobadin

#WF = Vion Willebrsn Facton
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endocardial function in these patients, Thus, the
possibility of left atrial thrombus formation can be
reduced. Regarding platelet setivity, in contrast to g
previous study''™, the present study found that
platelet activity, reflected by the level of CLTG and
PF,, was not significantly decreased afier successful
FEMV. Morsover, when the authors malyzad only
the subgroup without atrial fibrillation, i was noted
that the level of GTG was gignificantly higher after
nwuﬁlmﬂhhhaj.wmitiupm&hh
that i patients with mitral stenosis and ne strial
Gibrillatian, this procedure might provake thrombaern.
bolic events ane month after & successful procedure
vin the mechamism of increased platelet activity.
However, this finding should be flrther investignted
in the fisture with & larger sumple size. It should be
mentioned that there are some limitations 1o the
present study. First, the authors tneluded amnly
nﬁmﬁmmmmmmmmmu
it may not be sppropriase to apply the present resulis
to those with mild mitral stenosie. Second, from the
present study, the impact is not known of PEMY on
patients with adequate mitral valve dilatation who
mmmqrmmmz
{by Seller's Clumzification) becsuse of the small size of
this subgroup. Third, knowladge of TAT regarding 1o
the level which ia prone to thrombosis is still lacking.
In surmmary, successful PEMY can reduce
the pre-thrombotic siate in patients with severe mitral
stenosis as demonstrated by the decressed level of
TAT after & successful procedure. In sddition, FEMV
whmmhmmmdulﬁmﬁmnﬁﬂdtmm
in those withow! strinl fibeillntion sz shewn by the
mereased level af vWF and thrombomodulin,
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Effectiveness of Physical Therapy for Patients with
Adhesive Capsulitis: a Randomized Controlled Trial

Kingksew Pajarrys MD*, Mavapomn Chadthavalpanichays MID)*,
Somluck Painmanakit PT*, Chanjira Kaidwan PT*,
Patcharin Putteruksa PT*, Yananee Wongsaranuchit RN*

* Departmen: of Rehabilitation Medicime, Faculty of Medicine Siriraf Hospital, Mahidol University

Objective : To compare mmqammmuugmmmmwnﬁr the trectmern

of adhesive caprulitis with buprofen alone.

Hlmidlﬂﬂﬂhirﬂinqﬁmhmm&nﬂmaudmmjwuhrnu‘nmunhﬂ-wﬂhﬁmqﬁa
W‘ﬁfiwmﬁﬂﬂﬂmﬁﬂmm’mmmﬂwﬂﬂ.ﬂukm:mtmrummrrw
ouf § weeks and |2 weeks after randomization. Primary outcome mearures were the success of treatment
measured by improvement in the Shoulder Pain and Disability Indez, and global rating.

Results : At 3 weeks, 21 (15.0%) of 60 patiemis in the srudy group were considered fo have had successfil
ireatment compared with fl{!&ﬂ#ﬂhmme%ﬂmW 16.4%, 95% CF:
£.0-31.3, p=0.044). There was no significant difference in the success rate betwaen the Mo groups af the §2%

week follow-up,

Concluglon : mrmdmwwqup&mmwﬁrmm with adhesive capsulitis,
Keywords : Randomised comtrolied trial, Physical Therapy, Non-sterpidal anti-inflammatery drugs,

Adhesive capsuliiis

J Med Assoc Thai 2004; 87(3): 473-80

Adhesive capsulitis (eo-called “frozen
shoulder”) is a common problem in general practice,
rheumatologic, orthopaedic and rehabilitation
climics. It is characterised by shoulder pain that is
aggravated by movemnent and lmitation of the range
of shoulder motion and daily activities. Several
different therapeutic regimens have been used for
the purpose of increasing the extent and speed of
recovery, Conventional management inchades patient
advice, analgesics, non-steroidal anti-inflammatory
drugs (NSAIDs), steroid injection and & wide variety
of physical therapy methods. Manipulation while
anaesthetised can be effective, but significant
complications have been documented and publication
reports profracted recovery™). Arthroscopic release
done under general ansesthesia ks invasive and fow
patients’ outcomes have been reported®Y,

Corratpondence i @ Pajareya & Departme off Behabilliates
Medizine, 0k floor Srisumgwan Ruilding, Sirira) Hospital,
Bamghok 10700, Thailgad. Phone: 0-1419.7508, Fax:
O-Hii 4813

Various physical therapy regimens are used
conventionally. Systematic reviews have shown that
there is insufficient data to draw a conclugion about
the effectiveness of physical therapy™®. However,
previous studies usually compared the efficacy of
one companent of physical therapy which were
unlike routing use. For example, comparing the effect
of ultrasound alone™ " or mobilisation alone™. Winter
et al studied the effects of “classic” physical therapy,
manipulation and corticosteroid injection. Their
survival analysis showed that the duration of
shoulder complaint in patients with & synovial
problem was shortest in the corticosterid injection
group. However, the “classic™ physical therapy in this
study comprised exercise therapy, massage and
physical application but no mobilisation techniques
were allowed™ . Van de Windt et al tried to enhance
the external walidity of this study by adding passive
mobilisation in their PT protocol™ but they used a
superficial modality instead of the deep heat modality
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that is usually recommended in a chronic condition
like adhesive capsulitis®!),

The primary objective of this prospective,
randomised, controlled trial was to study the
effectiveness ofa combined technique of PT, which is
similar to the usual clinical practice in patients with
primary adhesive capsulitis in terms of success rate.
The secondary dbjectives were to compare the mean
quantity of analgesic used, the mean change in The
Shoulder Pain and Disability Index {The SPADT)™,
the mean change in the range of motion, and patients’
satisfaction between the two groups including any
adverss effects of PT.

Mnterial and Method
Subjects

All patients who had shoulder pain and
limitation of a passive range of shoulder motion in all
directions that interfered with their activities of daily
living and attended the orthopaedic and rehabifita-
tion clinic t Siriraj Hospital were efigible for the study:
Exclusion criteria included patients with secondary
adhesive capsulitis; with intrinsic camses of shoulder
problems such as a history of fracture, or dislocation
Of extrinsic causes such as neuromuscular disorders
(stroke, parkinsonism), generalised arthritis, bilateral
involvement, contraindication for MSAIDs, or who
had bleeding tendencies.

Randomizarion

The patients who gave informed writien
consent were randomly allocated to 2 3-weoek treatment
protocol by simple randomisation using & random
numbers table and allocation concealed within an

opaqus envelope,

Asseszments

The outcomes of the intervention were
assessed af 3 weeks, The patients were asked to
rale one global rating on pain and disability on a
five point Likert scale; disappearance of shoulder
complaints, some pain or limiation but which
does not interfere with everyday life, minimal
inconvenience to everyday life, moderate incon-
venience, and marked inconvenisnce. For measuring
the primary outcome, patients were counied as a
success if they rated themselves as having
disappearance of shoulder complaints or some
pain/ limitation which does not interfere with
everyday life. The following secondary outcome
measores were moluded:

L FL

I. The Shoulder Pain and Disability Index
{the SPAD) score change. The SPADI is a 13 item,
self-administered instrument developed by Roach KE
etal in 199172, It consists of two separate scales: one
for pain and the other for functional activities. The-
score veries from 0 to 100. A higher score indicates
worse problems. The change in score for each patient
was calculated for each patient by subtracting the
resiilt af baseline from the follow-up at the end of the
1% weak,

2. Range of shoulder motion measured with
8 goniometer according to the method advocated by
Clarke by s investigator blinded to the type of
trestment””. The goniometer was attached by a
Velcro® strap to the upper arm with the patient sitting
upright for total abduction. External rotation of the
shoulder was assessed while lying supine with
the shoulder im 90 degrees of abduction and the
goniometef attached to the dorsal aspect of the
forearm, Internal rotation range was quantified by
measuring the distance between the spine of C7 and
the tip of the thumb with the arm fully internal rotated,
An independent study demonstrated that the inter-
ratier reliability for sbduction, external rotation and
internal rotation was 0.98, 0.92, end .99 respectively.

3. Paticnts’ satisfaction was rated concerning
the treatment regimens on a four poimt Likert scale
“wery satisfied, moderately satisfied, unsatisfied, very
innsatisfied”.

4. The quantity of analgesic used was
calculated from the number preseribed minos the
number of pills lafi.

5. Adverse reactions recorded by the patients
who received the PT program for the questions “Dio
you have pain thet persisted more than 2 hours after
treatment or more disability the next morning or not?™
Moreover, ot each follow-up, an investigator, blinded
to treatment modality asked all patients *Hawve the trial
drugs and/or treatment program upset you in any
wayT* and exsmined the patient for any signs of
echymaosis or burn during range of motion evaluation.

Additional follow-up assessments were
scheduled to evaluate the primary outcome only at 6,
12, end 24 weeks, The assessments at | 2 and 24 weeks
were by telephone or postal questionnaire.

Intervention

The patients in the control group had
ibuprafen 400 mg three times daily for 3 weeks and
they also received an information sheet containing
mivice on protection of the shoulder from vigorons
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activities such as pushing and pulling. They were
encoursged to use their arms in a normal fashion for
reaching mnd other activities of daily life. All the
subjects were asked to have mo other adjuvant
therapy during the study except for oral acetamino-
phen (up to § g/day). All of them were esked 1o record
if they received any additional treatment.

The patients in the study group had
ibuprofen and general advice, wiich was same =5 the
control group in sddition to the combined technique
of PT. A hospital-based PT program was carried out
3 times a week by each of the three research physical
theerapists whose performance had been standardised.
Each session comprised shori wave disthermy (20
minutes), mobilisation and passive ghenohumers joint
stretching exercises up to the patient’s tolerance. On
the days they did not receive the hospital-based PT
program, they were advised to perform pulley
exercises (actively assisted exercises for 3 minuies).
Active non-assisted exercises using a towel and wall
(5 minuies afier applying a hot pack for 20 minutes).
The exercise guideline was hased on Cyriax™. I,
during the passive movements the patients felt pain
before the therspist reached the end of the range,
exercise was contraindicated. If pain was experienced
at the end of the range then cxercise was atiempied.
Subjects were asked 1o complete a diary documenting
the number of hospital-based PT they actually
received and the aumber of home exercise programs
they performed. The number of patients nesding
sdditional treatment alfter three weeks and the bypes
of treatment received are shown in Table 3.

Statistical analysis

Intention to tréat analysis was osed to
evaluate & statistical difference between the two
groups. Chi-square was used in comparing the
proportions of patients. Using Student - t test,
compared the difference in the mean improvements
im The SPADI score and range of motion between the
two groups. The Man-Whitney U test was uged 1o
compars the median of patients” satisfaction between
the two groups. Multiple logistic regression was used
to detect any effects of the difference in baseline.

Sample gize calculntion was based on the
ahility to detect & clinically important differsnce in
success rate of 25 % between two groups. The suthors
assumed A success rate of 40% in the group having
the least successful treatment and, thus, estimated a
target sample size of 60 patients in each group, (two-
tmiled, a = 0.05, b= 0.02).
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Results

From January 2001 to September, 2001, 255
patients with adhesive capsulitiz atiended the
orthopaedic clinic and rehabilitation at Siciraj
Hospital. There was a total of 122 patients with
adhesive crpsulitis who fulfilled the eligible criteria
and were willing to join the present study. OF the
133 subjects not recruited, it was inconvenient for 83
cases because they lived far away from Bangkok, so
they were instructed to receive treatment and to be
followed up at the hospital in their homestown
instead of the coming to Bangkok, 28 had secondary
adhesive capsulitis, 16 had contra-indications for
HSAIDse, and 6 had bilateral mvolvement, At the
end of the 37 week, 2 subjects dropped out from the
study; | from the control group and | from the study
group. The total mumber of cases included in the
mnalysis was 59 in the control and 60 jn the study
groip. By the end of the 24® week a total of 12 cases
(10.1%) had withdrawn from the study (Fig. 1). All of
them fost to follow-up for unknown reasons and the
investipaiors could nol contact them.

Details of the baseline characteristics of
the patients are shown in Table 1. The study group
tended th have a gremter male! female ratio, more
subjects who had & history of minor frauma before
onset, less association with neck pain and less
porsonal preference 25 to rndomisation. However,
these differences were not statistically significant.

[ Bttt ot it i = 131 |

Wi srnsiead b= 1171
[ o T ————— ]

Pk up | wiii Pl gp m ] w—mla
= 1) = E]
Pl el b e Wi ol b it
fu=i2y = 5T
Foltren ng 1 emain Fullswm uy # |] iy
= Slp [T
Fpfirm wy g |4 —— Folers w @ 1 meiis
=11} fu bl

Fig. 1| Sommary detn for study recrsciment and completion.
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Tabsle |. Baseline charscieristics of patlants with sdhesive capsulitis by growp. Vilses are ammsbers {porceniages) usless
indlisnsed otherwise

Beseline variables

The cantrol group (n = 39)

The stedy groop (s = &)

bewn [5D) of sge (vesn) STI000 56 3010.8)
Oender [mwule, fenale) 14 CI.7%), 43 (7309 B4 (I0OWY, 38 [(60.0%)
Duiwtion of dimb(bigy;
- o ifi weeks 6 (10.3%) 13 (2.7
= woeks bt < 17 weeks 20 (33.9%) 20 (13 %)
= 212 weeks T3 (559%) 27 (45.0%)
Domiment ghoulder involwemeni 3 (51 5%) T (46 7%
History of minar trauma before oase 11 (1E6%) I7T(2E3%)
Amsociated with DM 10 {15.9%] 10 {16.7%)
Comcomitent neck pain 12 0¥ B{13J0%)
Patlend®s prefecsnce &1 ramdomizstion 30 (RN 45 (78 7%
E‘IIH mmting of pam and disability
He shoslder complaini a ]
= Some pain or lmitation et doed a ]
mat (mberfere with everyday life
=  Mimimal ingponvemiencs 12 (20.0%) Praos)
- Moderste incanveniesce R [5TEW) 35 (I
- marked incomvemignce 132355 16 {26 TH)
Mean (50 of the SPADI score® S0k 16&) 5497 {21.3)
Ramge of motion
+ Mo (50) glemahmmeel 213 @re 1258 270
shduction (degres)
= Mesa (SD) ghenolumersl exicrnal 53 {16.5) T4E [221)
redution (degres)
= Mesn [(50) of distancs beivesn LIRS 412 [10E)

tip of thumbs end C7 spire (cm)**

*  Pain and dmebélity & rwied on the SPADN sooe in which secets eangs from 0-100, the hightr scores Indicate moe sevee

pain and disability

*= Internal rotatiom was quantified by messating dineses berween thomb sed tip of C7 gpioe o hand behind back posiliom

At the end uf the 3% week, 21 cases (35.0%)
in the study group (n = &0) had successful treatment,
whereas, 11 cases {18.6%) in the contral group (n =
59) were successful,. The difference betwean groups
wit |6.4% (95% Cl; 4.0-31 3, p= 0.040),

For secondary outcome varisbles, the
number of analgesics used, changes of the SPADI
scores, end range of motion improvement (gleno-
humseral abduction, externsl rotation and internsl
rotation) were continuous dars. All of these variables
were tested for normality of distribution. It was found
that in the SPADI scores, and ranges
of motion were normally distributed. These chinges
were tested for differences between the 2 groups by
Student’s 1-test. The quantity of analgesics used in
both groups was tested by Mann-Whitney U test due
to the fact that this psrameter was not normally
distributed.

The mesn (standard devistion) changes of
the SPADI scores of the study group and the control

478

group were 11.9 (14.2) pomnts and 20.4 (15.4) points,
respactively. The subjects in the siudy group showes
2 mean improvemnent in the score of 8.6 paints more
tham the contral group (35% CL 3.1-13.9 points, p=

0.002)

Regarding range of motion, the study group
showed & mean improvement in glenohumeral
abduction 7.2 degrees more than the control group
{95% CI: 1.2-14.2 degrees, p = 0.005) {Table 2). For
glenohumeral external rotation, the mean improve-
menl In the study group was 3.0 degrees more than
the control group but the difference was not
statistically significant (95% CI: - 2.0 10 8.5, p = 0.085).
The distance between the thumb to the tip of C7
spine (cm) was used to qeantify glenchumeral
imtermal rotation. The analyzis showed that the study
group showed a significantly grealer improvement
than the control group (p = 0.015). The magnitude of
the difference was 3.3 centimetres (95% C1 was .7 cm
10 6.0 cm).
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Mann-Whitney U test found that the median
quantity of analgesics used did not differ significantly
between the two groups (p=0.652).

For ordinal secondary outcomes, Man-
Whitney U test was used to compare the results
between the two groups. It was foond that the subjects
in the study group rated their satisfaction better than
the subjects in the contral group, which was significant
{P<0.001)(Table 2).

During the 3-week period, the patients in the
study group reported a total of 10 episodes of pain
that persisted more than 2 hours after treatment from
4 subjects. There were ne other complications
recorded, Regarding NSAIDs, 15 sobjects (12.6 %)
had gastrointestinal side effiects; the number of those
who had severe dyspepsia and had to stop NSAIDs
was 6 (4.2%). There were 2 report of severs nedema
and | case with a severe headache, which rapidly
subsided afler the drug was discontinped.

Compliance, Confamimation and Co-intervention

About three-quarters of the subjects of
bath groups received NSAIDs as prescribed. The
reasons why some patients received fewer
MSAIDs than the others was due 1o gastrointestinal
discomfort, forgetting to take them or a misunder-
standing sboui the schedule, In the study group, 7
cases (11.7%) received fewer than 6 sessions of
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hospital-based PT, 5 cases (3.3%) performed the hame
progremme exercises fewer than § sesgions. Two cases
from the control group reported that they had
sdditional treatment; | had Chiness herbal medicine
and | received analgesics from s private elinic. No
patient in the control group had hospital-based PT
or home cxercise therapy for their shoulder, The
mumber of patients needing additional trestment after
three weeks and the types of treatment received are
shown in Table 3.

Table 3. Mumber (percentage) ol pasienis with sdhcsive
capnlitis needing trewtment for residual pin wnd
disshility ar the fomrth week follow-up (treatment
ne longer restricied ta inserventions at described bn
protocal)

Additionsl meaiment  The condral  The fhudy group
Froup {n = 33} fu=137)
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injectbona
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At the 6% week, 35 cases (61.4%) in the study
group (n=5T) were counted a5 successful, whereas
22 (18.6%) cases in the control group (n=51) were
successful. The study group had a greater success
rate than the control group by 19, 1% (95% confidence
interval: 4.0-36.1, p=0.044). There was no significant
differenca between the two groups at the 12* and 24

week follow-up (Table 2).

Dizcussion

This randomised, controlled trial demon-
strated that the 3-week treatment regimen comprising
a combined technique of PT and ibuprafen produced
more beneficial effects than the wse of ibuprofen
alone for the treatment of (primary) adhesive capsulitis
in terms of success rste, improvemant in the SPADT
score, patients’ satisfaction and improvement in the
range of motbon. At the end of the 6% week, the success
rate of patbents who received physical therspy was
more than the success rate of the contral group.
After that, the differences were not statistically
significant. The results were analysed by intention to
treat analysis even though the treatments actually
received were modified from the protocol, because it
was found that the ressons for modifying the
treatment were strongly related to the results of
allocated interventions™™™,

The resuits of the present study are different
from previous studies in which systematic reviews
concluded that there was insufficient data to draw
conchesions about the effectivensss of FTY. The
reasons might be due to the fact that the PT regimen
in the pressnt study comprised important compo-
nents. Deep heat modality was introduced in order
to incresse the tissue tempersture and its exiensi-
bility; making a passive range of motion more
effective® | To use this combined technigue of PT in
addition to NSAIDs can make the patients more
comforiable.

One important limitation in the present
study was the lack of the blinding process, It was not
possible to keep the subjects blinded as to the
experimental conditions for each subject and =5 the

ouicome was & subjective measurement, it
was probably directly influenced by the subjects
preconceived idea regarding the effectiveness of
inpervention. Patients" can be an important
determinant of the outcomes!'™'" | Participants who
were randomised 1o their trestment of choice may
have a better outcome imespective of the physiclo-
gical effects of the intervention. The placebo treatment,
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which theoretically would have slleviated this threat
to internal validity, was nol convenient in the preseant
study. Therefore, the differences of primary outcome
botween the two groups in the present study could be
due 1o & placebo effect However, this problem might -
have been partly emeliomind because the patients®
regtmenl preferences were elicited after randomi-
sation and it was found that the patients in the contral
group had s tendency to prefer their allocated
trestment compared with the patients in the study
group. This would make it unlikely that the difference
in primary outcome at the end of the study was due to
the patientz® preference,

The deviation from the protocol in the
present siudy might not reverse the resulis. On the
contrary, the differences of the outcomes st the end
of the study should be elicited more sasily ifthers was
no protocol devistion, Because the patients in the
siudy group recelved fewer treatments than the
schedole determined (six cases had fewer than &
sexsions of hospital-based PT and 6 cases performed
home exercise fewer than 6 sessions), while the subjects
in the contred group received more reatment than the
gchedule (one case had Chinese herbal medicine and
| case had smalgesics from a private chnic).

In conclusion, the resulis of ihe present
gtudy give us evidence to swpport the use of physical
therapy for patients with adhesive capsulitis from
the beginning of the treatment.

However, becauss a combined technique of
physical itherapy needs a wide variety of resources
such as people, time, facilities and equipment, it is
necessary to carry aul a further study to evaluate the
ecanomic aspect of this study to provide a balance
shest of the benshits, harms snd costs for making
the choice for & combined trestment regimen, If the
combinad technique of physical therapy is not cost-
effective, & home-programme of physical therapy
should be an alternative intervention to be studied in
i fiarther trial.
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