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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.
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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-
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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-
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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
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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.

8$121



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.

Acknowledgements

The authors wish to thank Mr. Sutthipol
Udompanthurak for statistical analyses and The
Thailand Research Fund for supporting the study.

References
I. Beck-Sague C, Jarvis WR. Secular trends in the

5122

10.

11.

12

epidemiology of nosocomial fungal infections in
the United States, 1980-1990. National Nosoco-
mial [nfections Surveillance System. J Infect Dis
1993;167: 1247-51.

Bodey G, Bueltmann B, Duguid W, Gibbs D, Hanak
I1, Hotchi M, et al. Fungal infections in cancer
patients: an international autopsy survey. Eur |
Clin Microbiol Infect Dis 1992; 11: 99-109.

. McNeil MM, Nash SL, Hajjeh RA, Phelan MA,

Conn LA, Plikaytis BD, et al. Trends in mortality
due to invasive mycotic diseases in the United
States, 1980-1997. Clin Infect Dis 2001; 33: 641-7.
Richardson MD, Kokki MH. Diagnosis and pre-
vention of fungal infection in the immunocom-
promized patient. Blood Rev 1998; 12:241-54,

. Kuderer NM, Dale DC, Crawford J, Cosler LE,

Lyman GH. Mortality, morbidity, and cost associ-
ated with febrile neutropenia in adult cancer
patients. Cancer 2006; 106: 2258-66.

Chang LW, Phipps WT, Kennedy GE, Rutherford
GW. Antifungal interventions for the primary
prevention of cryptococcal disease in adults with
HIV. Cochrane Database Syst Rev 2005; CD004773.
Kaplan JE, Masur H, Holmes KK. Guidelines for
preventing opportunistic infections among HIV-
infected persons—2002. Recommendations of the
U.S. Public Health Service and the Infectious
Diseases Society of America. MMWR Recomm
Rep 2002; 51: 1-52. -

Benson CA, Kaplan JE, Masur H, Pau A, Holmes
KK. Treating opportunistic infections among
HIV-exposed and infected children: recommenda-
tions from CDC, the National Institutes of Health,
and the Infectious Diseases Society of America.
MMWR Recomm Rep 2004; 53: 1-112.

Gallis HA, Drew RH, Pickard WW. Amphotericin
B: 30 years of clinical experience. Rev Infect Dis
1990; 12: 308-29.

Goodwin SD, Cleary ID, Walawander CA, Taylor
JW, Grasela TH Jr. Pretreatment regimens for
adverse events related to infusion of amphoteri-
cinB. Clin Infect Dis 1995; 20: 755-61.

Grasela TH JIr, Goodwin SD, Walawander MK,
Cramer RL, Fuhs DW, Moriarty VP. Prospective
surveillance of intravenous amphotericin B use
patterns. Pharmacotherapy 1990; 10: 341-8.
Deray G. Amphotericin B nephrotoxicity. J
Antimicrob Chemother 2002; 49(Suppl 1): 37-41.

. Girois SB, Chapuis F, Decullier E, Revol BG.

Adverse effects of antifungal therapies in inva-
sive fungal infections: review and meta-analysis,

J Med Assoc Thai Vol. 89 Suppl. 5 2006



20.

21

22,

Eur J Clin Microbiol Infect Dis 2006; 25: 138-49,
Arming M, Scharf RE. Prevention of amphotericin-
B-induced nephrotoxicity by loading with sodium
chloride: a report of 1291 days of treatment with
amphotericin B without renal failure. Klin
Wochenschr 1989; 67: 1020-8.

Heidemann HT, Gerkens JF, Spickard WA, Jack-
son EK, Branch RA. Amphotericin B nephrotoxic-
ity in humans decreased by salt repletion. Am J
Med 1983; 75: 476-81.

Camp MJ, Wingard JR, Gilmore CE, Lin LS, Dix SP,
Davidson TG, et al. Efficacy of low-dose dopamine
in preventing amphotericin B nephrotoxicity in
bone marrow transplant patients and leukemia
patients. Antimicrob Agents Chemother 1998; 42:
3103-6.

Bernardoe JF, Murakami S, Branch RA, Sabra R.
Potassium depletion potentiates amphotericin-B-
induced toxicity to renal tubules. Nephron 1995;
70:235-41.

Dupont B. Overview of the lipid formulations of
amphotericin B. J Antimicrob Chemother 2002;
49 (Suppl 1): 31-6.

Herbrecht R, Denning DW, Patterson TF, Bennett
JE, Greene RE, Oestmann JW, et al. Voriconazole
versus amphotericin B for primary therapy of
invasive aspergillosis. N Engl J Med 2002; 347:
408-15,

Johnson PC, Wheat LJ, Cloud GA, Goldman M,
Lancaster D, Bamberger DM, et al. Safety and effi-
cacy of liposomal amphotericin B compared with
conventional amphotericin B for induction therapy
of histoplasmosis in patients with AIDS. Ann
Intern Med 2002; 137: 105-9.

Jorgensen KJ, Gotzsche PC, Johansen HK.
Voriconazole versus amphotericin B in cancer pa-
tients with neutropenia. Cochrane Database Syst
Rev 2006; CD004707.

Leenders AC, Daenen S, Jansen RL, Hop WC,
Lowenberg B, Wijermans PW, et al. Liposomal
amphotericin B compared with amphotericin B

J Med Assoc Thai Vol. 89 Suppl. 5 2006

23,

24,

26.

27.

28.

29.

30.

31,

deoxycholate in the treatment of documented and
suspected neutropenia-associated invasive
fungal infections. Br J Haematol 1998; 103: 205-12.
Hiemenz JW. Amphotericin B deoxycholate ad-
ministered by continuous infusion: does the dos-
age make a difference? Clin Infect Dis 2003; 36:
952-3.

Imhof A, Walter RB, Schaffner A. Continuous in-
fusion of escalated doses of amphotericin B deoxy-
cholate: an open-label observational study. Clin
Infect Dis 2003; 36: 943-51.

Peleg AY, Woods ML. Continuous and 4 h infu-
sion of amphotericin B: a comparative study
involving high-risk haematology patients. J
Antimicrob Chemother 2004; 54: 803-8.

Uehara RP, Sa VH, Koshimura ET, Prudente FV,
Tucunduva LT, Goncalves MS, et al. Continuous
infusion of amphotericin B: preliminary experience
at Faculdade de Medicina da Fundacao ABC. Sao
Paulo Med J 2005; 123:219-22,

Banpamai O. Comparison of amphotericin B deoxy-
cholate induced nephrotoxicity between 6-hour
versus 24-hour continuous infusion: a randomized
controlled trial. Research Report submitted to
Infections Diseases Association of Thailand, 2004,
Eriksson U, Seifert B, Schaffner A. Comparison
ofeffects of amphotericin B deoxycholate infused
over 4 or 24 hours: randomised controlled trial.
BMJ2001;322: 579-82.

Cockcroft DW, Gault MH. Prediction of creatinine
clearance from serum creatinine. Nephron 1976;
16:31-41.

Grimshaw JM, Thomas RE, MacLennan G, Fraser
C, Ramsay CR, Vale L, et al. Effectiveness and
efficiency of guideline dissemination and imple-
mentation strategies. Health Technol Assess 2004;
8: ii-iv, 1-72.

Gross PA, Pujat D. Implementing practice guide-
lines for appropriate antimicrobial usage: a
systematic review. Med Care 2001; 39: 1155-69.

8123



2 = 2 < o I i =) ale
nslggruaniWinasduiivaaigrvasniaanaasgisaaiuasly 24 Falueatuulgue
17U UR

AT umsuol, Iuny 59SNRTANGA

IngUsERIA: ienseants e Wimesuiivendmasaideameseaeiiealy 24 Falvamunding
wrfiiludihesuiy nadsergsaans Tranguiadisg essmmuindngudinasifeadangg
anieie oo

IAAUALIBENIT: Lﬁ?EJJJT,JI‘E{UWﬂlﬁﬁfﬂﬁﬂﬁfgﬂdﬂﬂ?Iﬁﬂ?uﬂnfﬂmﬂﬁuﬁﬁﬂﬁtfﬂﬁﬁﬂmgﬂﬁ?ﬁ}-’]f]tn'"N Feiidaalu 24
daluaununazlder 46 Falu ;m:mﬂuwﬁ"ufﬁmmoﬂﬂﬁu"ﬁiﬂmuwwa‘ﬁwwé’ﬂoﬂmﬁ@ nadgeagsarani
sausiAeuTureu .. 2547 Rafhunma WAl 2549 urTyaNITIArIiasaRAITIWS0uUY, N3RS univariate
uaz multivariate

wamsAne: fAnialdeuesinineiduiianun 166 ﬂ:?‘u'a'fmj’ﬂoa 148 9161 msldenTugilon 102 A% (64%)
ilumsWenativsaidas 24 Falus (C) dauBn 64 pis (38.6%) e 46 Falua (I armaftuaznzle
hnausiidiadaniam lungu ¢ wanndangn Rl daungn A1 Theend uazdefuausssniauan
r‘f'ryﬂﬁ?‘uTmﬂﬂﬁﬁ"ﬂmnndwn@h Cl wusmamniiaiusialn 275 % lungw Cf Weudy 39.1% lungy RI (p =
0.164) nadraiuslaanazenmsdunes e 69% lungu C vy 266% lungn Rl (o = 0.001) uaz
wusmmaezanlungy o xnndingu Rl aseidtdAty wiiiusmmaeatna gl i lgannslay
emanImeTuTue A e nEeas B IsRITEY

f51l: nashusan TR e uey Wmesauivesidovaenidenmetmeidodly 24 dalie unldly
nf}ﬂ37}'}f:'}qm’rﬂmfﬂ'fmm@ﬁrﬂjﬁ?mwmm?ﬂ"ﬂ;ﬂ:ﬁumfﬁ'yﬁwmﬁwm'ﬂ?m?ﬁu’lnnd’?mﬂ‘ﬁa’mamﬁ’q
uaeaideas i 46 T2l

S§124 J Med Assoc Thai Vol. 89 Suppl. 5 2006



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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Siriraj Hospital, 2 Prannok Rd. Bangkoknoi, Bangkok 10700,
Thailand. Phone: 0-2419-7783-3, Fax: 0-2419-9462. E-mail.
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
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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.

Acknowledgements

The authors wish to thank Mr. Suthipol
Udompunturak and Miss Yadawadee Wongthanasu-
porn for coordinating the study, and the Thailand
Research Fund for supporting the study.

5129



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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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
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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

J Med Assoc Thai Vol. 89 Suppl. 5 2006

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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uNTANTIFUNIAY WA 2547 dounilenFuanien c-LDL-cholesterol AEIgATIBI Friedewald UADIUINA
FINE1T ATV INBNIUSLEAL m-LDL-cholesterol TayaiiianAnmdl 2 90 ldurl dayagaumniiian
FiariunaIiaedAn m-LDL-cholesterol (derivation data set) 31U 784 AuuAdayATATABITIIN
NAABLATINKN LI TBUNITTIESAY m-LDL-cholesterol 7IAaINTayATAUIN (validation data set) S7MAN 800
AL wudr 1) Guriunasmsaaienas 2.6 fA tiglyceride NNAT1 400 Nn/mm. BelaAIANTARIUAIRIAT C
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c-LDL cholesterol 4) A1 m-LDL-cholesterol cutoff < 87, > 143, > 188, > 233 and > 254 NN./AA. AZANWUSIL
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uazlasunisinwsonenan lvduludenlaee1Aussdtyes m-LDL-cholesterol fuysanaslunizinwinydn
gilaefeuaz 3.6 v 42.9 lefuenaalasiulaelianiu 7) 188519 nomogram dwsuuiasen m-LDL-choles-
terol 1ty c-LDL-cholesterol uasgmsn1suslad m-LDL-cholesterol ¥l c-LDL-cholesterol Tagl c-LDL-
cholesterol A%l 0.89 x m-LDL-cholesterol NAN AN ITIUARIT? m-LDL-cholesterol Silaesnn n1sld
n17A793 m-LDL-cholesterol TneaAtinmu¥zedy c-LDL-cholesterol (ffuutan1sluntsinmguaevinl
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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.

Keywords: Acinetobacter baumannii infections; Epidemiology
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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

s Wisanu Thamiikitko!
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E-mail;
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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-

e fo Visany Thamiditki
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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
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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).

1201-9712/$32.00 © 2006 International Society for Infectious Diseases. Published by Elsevier Ltd. All rights reserved.
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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.
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