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Abstract

Objective: The objective of this study was to determine the efficacy and safety of Curcuma donwestica extracts in
pain reduction and functional improvement in patients with knee osteoarthritis.

Study design and setting: The design and setting were a tandomized controlled study at a university hospital
in Bangkok, Thailand.

Methods: One-hundred and seven (107) patients with primary knee osteoarthritis (OA) with pain score of =5
were randomized to receive ibuprofen 800 mg per day or C. demesiica extracts 2 g per day for 6 weeks. The
main outcomes were improvement in pain on level walking, pain on stairs, and functions of knee assessed by
time spent during 100-m walk and going up and down a flight of stairs. The adverse events were also recorded.
Results: Fitty-two (52) and 55 patients were randomized to €. donestica extracts and ibuprofen groups, re-
spectively. Baseline characteristics of the paticnts in both groups were not different. The mean scores of the
aforementioned outcomes at weeks 0, 2, 4, and 6 were significantly improved when compared with the base-
line values in both groups. There was no difference in those parameters between the patients receiving ibupro-
fen and C. domestica extracts, except pain on stairs (p = 0.016). No significant difference of adverse events be-
tween both groups was found {33.3% versus 44.2%, p =036 in C. domestics extracts and ibuprofen groups,
respectively).

Conclusions: C. domestica extracts seem to be similarly
knee OA.

efficacious and safe as ibuprofen for the treatment of

Introduction {t.e., uleeration, bleeding, and perforation of stomach and

duodenum).®¥

Os'l'l-‘().-\u'l HRrItis (QA] 15 THE MOST coMMON degenera-
tive joint disorder and a major public health problem
throughout the world.! The prevalence of knee OA in Thai
clderly ranged from 34.53% to 43.6%.7 Knee OA causes pain
and dystunction in 20% of elderly persons.® It is the fourth
most important global cause of disability in women and the
eighth most important in men? Fhysical disability arising
from pain and loss of functional capacity reduces the qual-
ity of lite and increases the risks of morbidity and mortal-
ity.® Among treatment modalities, nonsteroidal anti-in
flammatory  drugs  (NSAIDs) are the most
treatment modality to relieve pain for QA, but most of them

can cause undesirable effects on the gastrointestinal tract

cominon

The extracts from Curcima doimestiva, a spice used as a col-
oring agent (vellow) and a preservative in Thai food, have
been used for a century. [n witre stud
had an inhibitory effect on substances playing an important
role in the inflammatory pathway. The mechanisms by which
curcumin prevents inflammation are postulated through in-
hibition of lipo-oxygenase,” cyclo-oxygenase,” and phospho-
lipase M Curcumin also inhibited the secretion of colla genase,
elastase, and hyaluronidase.!!
found to inhibit the activation of free radical activated tran-
scription factors such as AP-1 and nuclear factor kappa B
and reduce the proinflammatory cytokines such as tumor ne-
crosis factor alpha, interleukin-1 beta, and interleukin-g,"

sshowed that curcumin

Moreover, curcumin was
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Furthermore, curcumin exhibited anti-oxidant properties by
the inhibition of nitric oxide synthase production.!®1 Re-
contly, there was evidence of curcumin in inhibiting colla-
genase and stromelysin expression at micromolar concen-
trations, which suggested its therapeutic potential for the
treatment of arthritis.'” There were six studies of curcumin
in humans including a phase 1 trial with 25 subjects using
up e 8000 mg of curcumin per day for 3 months and five
ether trials using 1125-2500 myg of curcumin per day.'® Adl
studies revealed that curcumin was sate and contained anti-
inflammatory activity.

The objective of the study was to determine the efficacy
and safety of O domestica extracts in pain reduction and func-
Honal improvement in patients with knee OA.

Patients and Methods

The study was approved by the Eth on Huo-
man Research of the Faculty of Medicine Siviraj Hospital,
Mahidol University and informed consents were obtained
from all participating subjects. The study was conducted at
Siriraj Hospital, a tertiary care medical center in Bangkok,
Thailand, from April 2005 to May 2006, The eligible subject
was an adult with primary knee OA according Lo the crite-
ria proposed by the American Rheumatism Association.'”
The subject must have knee pain and radiographic osteo-
phyvtes and at least one of the tollowi (1} age =50
vears, (2) morning stiffness <230 minutes in duration, (3) and
crepitus on motion. Patients who had a pain score in the nu-
merical rating scale of of 10 were recruited, Any patients
who had peptic uleer, hepatobiliary tract disease, or known
allergy to curcumin or ibuprofen were excluded.

The subjects were asked to discontinue their medications
related to the treatment of krnee A (e.g., NSAIDs, gl}-’con‘—
aminoglyean derivative drugs) | week before randomiza-
ticn. The computerized randomization code was kept by a
rescarch assistant who was not directly involved in the
studyv. All subjects were randomly allocated to receive

KUPTNIRATSAIKUL ET AL,

either ibuprofen (400 myg twice daily) or C. domestica ex-
tracts {300 mg four times daily) for 6 weeks. Thuprofen 800
mg per day was usocd according to the rheumatologist’s rec-
ommendation for treatment in Thai clderly patients with
OA to correspord with the smaller size of Thai elderlyv and
to minimize the risk of gastrointestinal side-effects. The pa-
tients were instructed not to use any other medications or
herbs.

C. dinestica extracts were produced by the Thai Govern-

ment Pharmaceutical Organization. The preparations were
made under the Good Manufacturing Procedures Standard.
Drried rhizomes of C. domestica were grounded into pow-
der. The turmeric powder was extracted with ethanol and
then evaporated at low pressure to obtain ethanolic extracts
conlaining oil and curcumineids. The oil part w then re-
moved i order to have curcuminoids extracts. Fach cap-
sule vf C. domestica extracts contained 250 mg of curcumi-
noids, .

Only the assistant knew which treatment was being pro-
vided to the patient. The physician who assessed the treat-
ment outcomes was unaware of the pa!‘i(ml’s group of treat

ment. The patients were assessed every 2 weeks by the same
assessor. The main outcomes consisted of pain onlevel walk-
ing and pain on stairs assessod
and knee functions assessed by the Hme spent on a 100-m
walk and going up and down a tlight of stairs (10 steps). The
time was measured by using digital stopwatch. Its resolu-
tion was within 0,001 seconds. The study was conducted at
the same location for all patients. For safety concern, all pa-
tients had blood tests including complete blood count, liver
function, and renal function at week U and week 6. Adverse
events were recorded from new symptoms experienced by

by a nun

wrical rating scale

the patients as well as a change in laboratory profiles. The
medication could be discontinued when the patients rated
pain of less than 3, since this pain magnitude is considered
mild and the patient is willing to tolerate it. Comphance to
medication was assessed by the pill count method. At week
6, the patients” satisfaction with treatment was also evalu-

TABLE 1. DEMOGRAPIITC CHARACTERISTICS AND BASELINE SCORES OF THE PATIENTS

C. domestica Hbnprofen

Meary age * 5D (years)
Gender: female (%)
Mean BMI + 8D (kg/m?)
Mean duration of svmptoms
Affected knee

Right

Lelt

Bilateral
Using gait aid
Using knee braces
Mean pain scores on level walking
Mean pain scores on stairs
Mean time spent on a 100-m walk = S0 (sec)
Mean time spent on going up and down a

flight of stairs £ ST (sec)

S {months}

{n= 52) n

Ald + 87 600+ B4
41 (7H.8%) 45 (81.8"%)
264 + 3.7 268 L 48
191 £ 196 223 = Zod

13 (25.0%)
13 (25.0%)
26 (50.0%)

15 {27.3'%)
14 (25.4%)
26 (47.3%)

4 (7.7%) 1 (1.8%)
16 (30.8%) 10 (18.2%)
53 = 2.3 50 + 19
57 + 21 62+ 22

1079 + 246
312 + 126

Wi ="222
2T 13

stica, Curcunm domestica; S0, stand,

deviation; BMI body-mass index,
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ated by u five-category scale (i.e., high, moderate, little, same,
or dissatisfaction).

A sample size of 50 patients per group was calculated as
a noninferiority trial, with the assumption that the signifi-
cant difference in pain score after treatment with ibuprofen
and C. domesticn extracts was +1 point with standard devi-
ation (5D} of 2, 5% type | error, and 2089 type TT error. Re-
peated-measures analyses of variance were used to analyze
the main outcomes. The differences in mean value of pain
and time spent on a 100-m walk and going up and down a
tlight of stairs at week 6 between ibuprofen and C. domestica
groups were analyzed by independent t-test. The y? test was
used to analyze adverse events and satisfaction tevel. Stu-
dent’s t-test was used to anal the compliance of drug in-
take. The per-protocol analysis was chosen for this noninfe-
riority riai "

m!\ p=0.14

irton level walking

Mean o
=

GH

¥

25

contict [lbupralen;

® shucy |Curcurmin

Weeks

108

el

104 4

10z

pent during 100-meter walk (soo)

004

GROUP

o [ibuproten)

® sy (Curcuming

Weeks
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Results

Of 190 patients screened, 107 fulfilled selection criteria and
were enrolled in the study. Fifty-two (52) and 55 patients
were randomized to C. domestica extracts and ibuprolen
groups, respectively. At the end of the trial, 45 patients
(86.5%) in the C. domestica extracts amd 46 pationts (83.6%) in
the ibuprofen group completed the study. The reasons for
lost-to-follow-up in both groups were inconvenience to re-
tum for follow-up visits (6 in the C. domestica group and 6
in the ibuprofen group) and having adverse events {1 in the
C. domestica group and 3 in the ibuprofen group). The base-
line characteristics of the patients in each group are shown
in Table 1. The majority of subjects were overweight clderly
women (average body mass index [BMI] = 25). The duration
of symptoms before entering the trial was approximately 20

b 453 p=0.016

Mean of pain on stairs

pGROLIP

¥ contral {bumrelen]
b ® iy e
o & 1
Weeks
32
=085

J1

¥ contral (IEaproafosy

s L4 study (Sureuming

Moan of time spent going up & downstairs (sec)

Weeks

FIG. 1. Mean pain scores on level walking, pain on stairs, time spent on a 10f-m walk, and going up and down a { light

of stairs at week 0, 2, 4, and 6 (per protocol analysis).
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ADVERSE BvenTs BETwrEEN Two Grours

C. domestica
m =48

Total no. of patients with an /2
a‘\t‘] VLTS l".‘\"l'ﬂt.‘:\

Divspopsia

Dirziness

Nausea/vomiting

Loose stool

Constipation

Dy mouth

Rash

Fatigue

Gl bleeding

Feeling of drug obstructed in the throat

Some pal‘u.‘nta L'\]JL‘I'I[.‘I]CL‘d more ihan one event.
y* toest,
A, adverse event; G, gastrointestina.

maoriths, Half of the subjects had bilateral knee OA. Some ot
them used gait aids and knce braces. The mean pain scores
on level walking were 5.3 and 5.0, and mean pain scores on
stairs were 5.7 and 6.2 in the C. domestica extracts and the
ibuproten groups, respectively. Time spent on the 100-m
walk was approximately 100 scconds and on going up and
down a [light of stairs was approximately 30 seconds, Only
2 patients in the C. dom
when the pain score was less than 3.

The mean value of pain on level \-x-'al.kj.ng, pain on stairs,
time spent on 100-m walk, and going up and down a flight of
stairs between bwo groups at week (), week 6, and change score
and difference of change scores between the two groups are
o 2. The differences of all outcomes woere not

estica group discontinued medication

shown in Ta
statistically different. However, the C. donmesticn group seemed
to have less time spent on the 100-m walk and going up and
down a flight of stairs. Figure 1 demonstrates the mean scores
of pain on level walking, pain on stairs, time-spent on a 100-
m walk, and going up and down a flight of stairs at week 0,
2, 4,
outcomes in cach group were significantly improved when
compared with the baseline values. However, there were no
differences in those parameters between the patients receiv-
ing ibuproten and C domestica extracts except for pain on stairs
365 The pain score, time spent on level walking, and
stairs showed docreasing trends in both groups.

and 6 between the two groups, Those aforementioned

(p =10

Tance 4.

C. domestica
n=45)

High
Moderate
Little

Same
[Hissatistaction

p= o trend.

16 (33.3%)

10 (20.8%)

PATIEN 15" SATISFACTION

.36

(10.4%,)
6.3%)
(4.29%)
1 {1.9%)
1 (1.9%)
(2.1%

The adverse events of the C. domesticn and ibuprofen
groups are shown in Table 3. No difference was found (333
versus 44.2%, p = 0.36). The common adverse events were
dvspepsia, dizziness, nausea and vomiting, and loose stool,
The blood tests between week @ and week 6 in both groups
did not reveal significant changes. For medication intake, the
patients in the ibuprofen group had better compliance than
those in C. domps
0.001).

The patients” satisfaction with treatment was not different
(p = 0.15) in both groups as shown in Table 4. Most subjects
rated themselves as having moderate to high satisfaction
(91.1% and 80.4% in the C. demestica extracts and the ibupro-
fen groups, respectively).

extracts group (Y0.1% versus 82.8%, p =

Discussion

Curcumin exhibits various pharmacologic activities in-
cluding anti-inflammatory, anti-oxidant, anticarcinogenic,
antiviral, and anti-infectious pmj]j(?rtie_-:_l' The anti-inflam-
matory activity of curcumin extracts was demonstrated by
inhibition of many different molecules that play a major role
in inflammaltion.'® Patients with knee OA suffer with pain
from an intlammatory process of the knee joint. Regarding
the lack of studics comparing the eflicacy of curcumin and
NEAIDs in patients with knee OA, this study has pertinently

AT WEEK 6

Ihiprafen

in=406)

15 {32.0%)

22 (47.8%)
5 (10.9%)

1 (2.2%)
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shown the efficacy of curcumin to relieve pain and to im-
prove knee functions.

In our study, ibuprofen was chosen to be a comparator be-

cause scientific evidence from meta-analysis revealed that
NSAIDs were superior to acetaminophen for improving knee
and hip pain in people with moderate-to-severe levels of
pain from QA7 Additionally, no significant difference in
s found between acctaminophen and NSAIDs.
‘e were studies demonstrating the efficacy of curcumin
in reducing inflammation in postoperative patients,” and
rhewmatoid arthritis. ™ Recently, an o vivo study revealed
the efficacy of curcumin in preventing joint inflammation,
but it should be started before the onset of inflammation. ™
However, no study reported the eliivacy of curcumin in pa-
tents with OAZ

[he effect of weight on drug level or volume distribution
should also be considered because the majority of subjects
in this study were overweight (mean BMI -~ 26.4-26.8
. There was a study demonstrating that peak ibupro-
s significantly decreased and volume of
distribution was increased in obese subjects compared to
normal body weight subjects. ™ The data indicated that the

ibuprofen dose may be increased in obese patients without
changing the dose interval in order to achieve necessary
plasma concentrations.

Concerning the safety, the prevalence of adverse events
was not different between the two groups. Ten (10) patients
{20.8%) in the C. domestica extracts group experienced dys-
pepsia. The meaning of dyspepsia varied from bloating,
passing gas, to irritation. Many patients in the C. donesiics
extracts group who had bloating symptoms and passing
notitied us that these symptoms were beneficial of
whereas those in the ibuprofen group reported gastroin-
testinal irritation symptoms. These dyspeptic symptoms ob-
served inthe Cdemestion extracts group could be due to their
digestive properties. No other serious adverse event was
found, as well as meaningful changes in blood tests. We were
able to provide 2,000 mg/day of C. domestica extracts to the
patients up to 6 weeks because curcumin was found to be
safe even after high dose ingestion up to 8,000 mg/day for
3 months?

s,

At the end of the study, however, we found that com pli-
ance of drug intake during 6 weeks in the ibuprofen group
was petter than that in the C. dowestica group. This was due
to the fact thal ibuprofen was given twice a day, whereas C

wtracts had to be taken four times a day. More sub-

tion in C. domestica than in the ibuprofen group. Some pa-
tients in the ibuprofen group rated themselves as having
little satisfaction and dissatisfaction {10.9% and 2.2
spectively), None in the C. dowe group felt unsatistied.
This may reflect the satisfaction of the patients with C. do-
mesficad even it had to be taken four times a day.

The results of this study suggested that C domestion ex-
tracts might be ag effective as ibuprofen in alleviating knee
pain and Improving knee functions even though there was
a trend toward a greater effect in patients receiving C do-
extracts. However, we were unable to claim that ef-
licacy of both treatments was equivalent because the upper
Himit of the 95% confidence interval (Cl) of mean dillerence
of the pain score exceeds the prespecified range of equiva-

KUPTNIRATSAIKUL ET AL.

lence. Additionally, the wide range of 95% CI meant that our
study had an inadequate sample size. Based on the SD of
2.36, the proper sample showdd be 70 patients per group.
Therefore, an additional study with adequate sample size
and using a higher dose of ibuprofen in the comparison
group should be performed to demonstrate the efficacy of C.
dori woextracts in relieving pain and improving function
n patients with knee QAL

Conclusions

C, domesticn extracts seem to be efficacious and safe for the
treatment of knee OA similarly to ibuprofen. However, more
studies with an adeguate sample, a higher dose of 1bupro-
fen in the comparison group, and double-blind technique are
recommended to demonstrate the efficacy of C.domesticn ex-
tracts in alleviating knee pain and improving knee functions.
The safety profiles of C. domestica extracts were also demon-
strated.
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Original Article
A Systematic Review of Clinical Efficacy of Hibiscus sabdariffa

Kednapa Thavorni, Nathorn Chaiyakun:apruk1 and Visanu Thamalikitkul”

! Department of Pharmacy Practice, Faculty of Pharmaceutical Sciences, Naresuan University, Pitsanulok, Thailand
% Faculty of Medicine-Siriraj Hospital, Mahidol University, Bangkok, Thailand

ABSTRACT

Hibiscus sabdariffa is a medicinal plant widely used in several countries for a long time. Nowadays, a number of effects
including antihypertensive effect, prevention and treatment of urinary tract infection, anti-oxidation, and anti-atherosclerotic effect
have been reported. However, since the results from studies were inconclusive, a conclusion on whether Hibiscus sabdariffa
possesses such beneficial effects is highly needed. This study aimed lo examine the efficacy and tolerability of Hibiscus
sabdariffa compared to other interventions in randomized controlled trials by means of a systematic review. We searched
studies and relevant information from Medline (1966-2006), Cumulative Index to MNursing Allied Health Literature (CINAHL)
(1982-2006), International Pharmaceutical Abstracts (IPA) (1970 — 2006), Current Content, Cochrane Library, and Thai Index
Medicus, bibliographies of retrieved articles and experts in the field.

There were 66 clinical frials examining effects of Hibiscus sabdariffa. We found five trials studying the efficacy of Roselle
on human; however, only two were randomized controlled trials. These two studies were included in our present study. The first
trial tested antihypertensive effect of the tea of dried calyx of Hibiscus sabdariffa compared with captopril (25 mg every 12
hours) in patients with mild to moderate hypertension. The study found no difference regarding efficacy and tolerability between
Hibiscus sabdariffa tea and captopril. The second study reported that at day 12 of the treatment, sour tea (the tea made from
Hibiscus sabdariffa) significantly reduced both systolic and diastolic blood when compared with baseline (P < 0.01). The two
studies included in this systematic review had a relatively low quality (Jadad's score of 2 for both). In conclusion, the
antihypertensive effect of Hibiscus sabdariffa is somewhat evident but well conducted randomized controlled trials are highly

needed to confirm such antihypertensive effect, and to examine also its other clinical benefits,
Key words: syslematic review, clinical efficacy, Hibiscus sabdariffa
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ORIGINAL REPORT

Utilisation review of clopidogrel: are they used under the
FDA-approved indications?'

Surachet Niruntraporn PharmD', Nathorn Chaiyakunapruk PharmD, PhD'*,
Surakit Nathisuwan PharmD, BCPS? and Visanu Thamlikitkul MD. MS¢?

'Faculty of Pharmaceutical Sciences, Department of Pharmacy Practice, Naresuan University, Phitsanulok, Thailand
“Faculty of Pharmacy, Department of Pharmacy, Mahidol University, Bangkok, Thailand
“Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

SUMMARY

Background Clopidogrel has shown benefit in patients with increased risk of cardiovascular diseases. Due to its high
acquisition cost and its increased use, this study was conducted to review the use of clopidogrel based on the Food and Drug
Administration (FDA)-approved indications and the ST-segment elevation myocardial infarction (STEMI).

Method This was a cross-sectional study conducted at a tertiary-care, university-affiliated hospital in the Northern part of
Thailand. Medical records of patients receiving clopidogrel during January 2005 to February 2006 were reviewed. Baseline
characteristics of patients along with specific information regarding the use of clopidogrel were collected. Data were
analysed using descriptive statistics.

Result A total of 191 patients were included in this utilisation review (95 and 96 were inpatient and outpatient,
respectively). The use of clopidogrel was deemed appropriate in 82.7% of cases including 72.2% for FDA-approved
indications and 10.5% for STEMI. Clopidogrelfaspirin combination was indicated in 93 patients; however, 22 patients
received clopidogrel monotherapy. On the contrary, 10 patients received clopidogrel/aspirin combination when only
clopidogrel monotherapy was indicated. Moreover, 60% of patients who received clopidogrel monotherapy had no history
of aspirin intolerance or recurrent events while on aspirin therapy.

Conclusion The results showed that the majority of clopidogrel use was deemed appropriate based on FDA-approved
indications and for medically justified indication. However, a significant number of patients received clopidogrel instead of
aspirin while no aspirin intolerance was documented. Therefore, efforts should be made to promote the appropriate use of this
agent to improve patient outcomes, Copyright © 2007 John Wiley & Sons, Litd.

KEY worDS — clopidogrel: drug use evaluation; utilisation review
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INTRODUCTION

Antiplatelet is unquestionably one of the standard
therapies for the prevention and treatment of athero-
thrombotic diseases including myocardial infarction
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Pharmacy Practice, Faculty of Pharmaceutical Sciences, Naresuan
University, Phitsanulok 63000, Thaitand.
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(MI), ischemic strokeftransient ischemic attack (TIA)
and peripheral arterial disease (PAD).'"® Among the
available antiplatelet agents, aspirin has been con-
sidered 1o be the gold standard due to its proven
effectiveness in both primary and secondary preven-
tion of atherothrombotic diseases. However, due to its
adverse drug reaction profiles, attempts have been
made to search for novel antiplatelets with improved
safety profile.”'' Among the newer antiplatelets
introduced into clinical use since 1990s, clopidogrel, a
member of adenosine diphosphate receptor antago-
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nists, is perhaps the most well-studied antiplatelet in
the modern era of antiplatelet research. Clopidogrel
has been shown to be slightly more effective than
aspirin in the reduction of MI, ischemic stroke and
vascular death among patients with history of MI,
ischemic stroke/TIA and PAD.'*'? However, the role
of clopidogrel is clearly expanded in clinical use based
on the dual antiplatelet therapy concept which is
supported by several large randomised controlled
trials in the prevention of cardiovascular diseases,! """
A combination of aspirin with clopidogrel has been
shown 1o be superior to aspirin alone in the reduction
of cardiovascular morbidity and mortality among
patients with acute coronary syndrome,'*'” patients
undergoing  percutaneous coronary intervention
(PCI)*"7 and ST-segment elevation (STEMI) with
or without fibrinolytic therapy.'®' Results of these
trials also show clear advantage of clopidogrel over
aspirin in terms of safety profile, most notably, and
gastrointestinal side effects.

Despite its clear evidence of benefit and improved
safety profile,'>™*! clopidogrel is associated with high
acquisition cost. In the era of healthcare budget
reform, promoting rational use of clopidogrel based on
proven clinical evidence is the key step to maximise
the cost-effectiveness of such treatment, Previous
studies aiming to evaluate the use of clopidogrel
suggested that inappropriate use of this agent is not
uncommon.”** In Thailand, data on this issue are
currently lacking. Therelore, we conducted this study
in order to evaluate the use of clopidogrel in the
hospital which may be of benefit in finding measures
to promote the cost-effective use of clopidogrel.

METHOD

This study was a retrospective medical record review
conducted at a lertiary-care, university-affiliated
hospital located in the Northern part of Thailand.
The study protocol was approved by the Ethics
Committee of the hospital. To ensure that our data
reflected the most current practice based on current
evidence, all patients receiving clopidogrel during
January 2005 to February 2006 were identified using
pharmacy database and served as our pool population.
There were a total of 847 medical records which
included 353 inpatient records and 423 outpatient
records. Random sampling was performed to select
110 records from each group. To avoid duplication
since one patient may have medical record both as
inpatient and outpatient, once a patient has been
sampled out of the pool population from the inpatient
records, the outpatient record of the same patient will

Copyright € 2007 John Wiley & Sons, Lid.
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not be chosen again. During the record retrieval, 13
and 14 inpatient and outpatient records were missing,
respectively. Therefore, only 95 inpatient records and
96 outpatient records were included in the final data
analysis.

Data collection

We reviewed medical records of the samples and
collected patient data using a standardised data
collection form. The form included demographic
information, past medical history, dosage regimen of
clopidogrel and indication information. We deter-
mined specifically whether clopidogrel was used in
accordance (o the Food and Drug Administration
(FDA)-approved indications. The FDA-approved
indications for the combination therapy of clopidogrel
and aspirin include unstable angina (UA), non-ST-
segment elevation myocardial infarction (NSTEMI)
and PCL"* The FDA-approved indications for clopi-
dogrel monotherapy are MI, ischemic stroke/TTA and
PAD.'? Recent evidence has also supported the use of
combination therapy for ST—selxj_rment elevation myo-
cardial infarction (STEMI).'®"

For patients with multiple visits, we chose the most
recent visit as the date to determine the indication for
clopidogrel use. Patient’s diagnosis was collected if it
was written in the medical records. However, if the
diagnosis was not recorded, we retrospectively
reviewed all previous visits in which clopidogrel
was prescribed. As it was possible that patient’s
diagnosis was not documented, we specilically revie-
wed for information regarding sign and symptoms,
laboratory findings and physical examinations to
determine whether they were consistent with the
diagnostic guideline of American College of Cardio-
logy/American Hearl Association (ACC/AHA).'™
Two cardiologists were consulted to determine
whether the guideline is applicable and used in the
hospital where data collection took place. In addition,
to determine whether clopidogrel was used in accor-
dance to the recommended fashion set by AHA/ACC
guidelines, we also looked at the pattern of drug use
including dosage regimen, duration of therapy, as
secondary outcome measures.

Statistical analysis

Data were analysed using descriptive statistics. The
percentage of patients using clopidogrel with certain
indications was reported. For sample size estimation,
we calculated that 95 patients were required to
estimate the proportion of 56% for using clopidogrel
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with FDA-approved indications with the acceptable
level of error of 10% and confidence level of 95
(alpha = 0.05).>>* The sample size required plus 15%
addition to compensate for missing medical records
was 110 patients.

RESULTS

A total of 191 patients were included in our final data
analysis, Among these patients, 95 medical charts
were from the inpatient department (IPD) and 96
medical charts were from the outpatient department
(OPD) (Figure 1).

Patients” characteristics were shown in Table 1.
The mean age of our study population was 68.9 £ 11.4
years. The most common co-morbidities were hyper-
tension (61.8%), diabetes (44.5%) and dyslipidemia
(39.8%). Approximately 75% of this population had a
history of documented vascular disease including
ischemic heart disease (103/191 or 53.9%) and
ischemic stroke (40/191 or 20.9%). Based on these
data, our study population can be considered as a
high-risk group for serious cardiovascular events, The
most common types of health insurance were the Civil
Servant Medical Benefit Scheme (73.8%) and Uni-
versal Coverage Scheme (22%). Background thera-
pies are also listed in Table 1.

Combination of clopidogrel and aspirin was more
commonly used in the IPD group compared with the
OPD group (75.8% vs. 35.4%). In contrast, clopido-
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grel monotherapy was more commonly used in the
OPD group compared with the IPD group (64.6% vs.
24.2%). The pattern of clopidogrel use was presented
in Table 2. The majority of clopidogrel use was 75 mg
daily.

Indications for the use of clopidogrel

About 82.7% (158/191) of clopidogrel use was based
on Thai FDA-approved indications or medically
justified indications. A total of 20 patients (10.5%)
used clopidogrel because of STEMI; a new medically
Jjustified indication without FDA approval, while the
remaining 138 patients (72.2%) received clopidogrel
based on FDA-approved indications. These indica-

tions included ischemic stroke (31.2%: 43/138),
post-myocardial infarction (1.4%: 2/138), acute

coronary syndrome (53.6%: 74/138) and percutaneous
intervention (13.8%: 19/138; Table 3).

There were 93 patients who were diagnosed with
acute coronary syndrome or underwent PCI, con-
ditions where combination therapy of clopidogrel and
aspirin was warranted. However, we found that 71
patients received such combination, while clopidogrel
monotherapy was used in 22 (24%) patients. Among
patients receiving clopidogrel monotherapy, only 14
patients had documented history of aspirin intoler-
ance, which might be a potential justification for the
usage of clopidogrel monotherapy.

353 IPD eligible patients

423 OPD eligible patients

¥

110 patients were randomly
sampled

110 patients were randomly
sampled

15 medical records not
found

Y

14 medical records not
found

r

95 IPD patients

96 OPD patients

I_l_l

191 patients were evaluated

Figure 1.

Copyright © 2007 John Wiley & Sons, Ltd.
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Table 1. Demographic data
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Overall (n=191)

1P (1 — 95) OPD (n —96)

Age (years)
Males n (%)
Health insurance n (%)
Civil servant medical benefit scheme

68.9 (11.4)
105 (55%)

141 (73.8%)

682 (11.2)
60 (63.2G)

69.6 (11.6)
45 (46.9%)

55 (57.9%) 86 (89.6%)

Universal coverage scheme 42 (22%) 36 (37.9%) 6 (6.3%)
Social security insurance scheme 4 (2.1%) 3(3.2%) 1(1.0%)
Others 3 (1.6%) 1 (1.1%) 2(2.1%)
Medical history n (%)
Hyperlension 118 (61.8%) 6l (64.2%) 57 (59.4%)
Diabetes 85 (44.5%) 39 (41.1%) 46 (47.9%)
Dyslipidemia 76 (39.8%) 38 (409 38 (39.6%)
Congestive heart failure 34 (17.8%) 25 (26.3%) 9 (9.4%)
Hemorrhagie stroke 3 (1.6%) 0 (0.0%) 331%)
Atrial fibrillation 4(2.1%:) 4 (4.2%) 0 (0.0%)
Atherothrombotic diseases n (9%)
Ischemic heart disease 103 (53.9%) 46 (48.4%) 57 (59.4%)
Tschemic stroke 40 (20.9%) 9 (3.5%) 31 (32.3%)

Medication

Beta blockers 92 (48.2%) 46 (48.4%) 46 (47.9%)
Calcium channel blockers 27 (14.19%) T(7.4%) 200 (20.8%)
Angiotensin converting enzyme inhibitors 71 (37.2%) 43 (45.3%) 28 (29.2%)
Angiotensin II receptor blockers 39 (20.4%) 11 (11.6%) 28 (29.2%)

Nitrale 108 (56.5%) 66 (69.5%) 42 (43.8%)
Statins 134 (T0.2%) 71 (74.7%) 63 (65.6%)
librate 4 (2.1%) 1 (1.1%) 3(3.1%)

Aspirin 106 (55.0%) 75 (75.8%) 34 (35.4%)

[PD, inpatient department; OPD, outpatient department.

Out of 45 patients with indications for clopidogrel
monotherapy (ischemic stroke and post-myocardial
infarction), 22% (10/45) received combination
therapy of clopidogrel and aspirin. Only two patients
had a documented history of recurrent ischemic stroke
or MI, while the other eight patients had no
information indicating the potential need for combi-
nation therapy. For the other 35 patients, 60% (21/35)
had no history of aspirin intolerance or recurrent
events of stroke or MI while on aspirin therapy,

Tuble 2. Pattern of clopidogrel used

situations where the use of clopidogrel as an
alternative to aspirin would be justified.

Medically justified indications for clopidogrel

Out of 20 patients using clopidogrel under an indication
of STEMI, 17 patients received combination therapy
whereas the remaining three patients received clopido-
grel alone. All three patients had documentation of
having current bleeding during the hospitalisation,

Clopidogrel regimen Overall (n=191)

IPD (n = 95) OPD (n—96)

Clopidogrel with aspirin n (%)
300 mg then 73 mg OD
150'mg then 75 mg OD 1 (0.5%)
75mg OD 76 (39.8%)
All 106 (55.5%)

Clopidogrel monotherapy n (%)
300mg then 7img OD

29 (15.2%)

2 (1.0%)

150 mg then 73mg OD 0 (0.0%)
75mg OD 83 (43.5%)
All 85 (44.5%)

29 (30.5%)
1 (1.1%)
42 (44.2%)
72 (75.8%)

0 (0.0%)
0 (0.0%)
34 (35.4%)
34 (35.4%)

2 (2.1%)
0 (0.0%)
21 (22.1%)
23 (24.2%)

0 (0.0%)
0 {0.0%)
62 (64.6%)
62 (64.0%)

IPD, inpatient department; OPD, outpatient department

Copyright € 2007 John Wiley & Sons, Ltd.
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Table 3. Indication for Clopidogrel
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Indication

Overall (n=191)

IFD (n-=93) OPD (1 —96)

FDA-approved n (%)
Ischemic stroke
Acute coronary syndromes

43 (22.5%)
74 (38.7%)

PCI 19 (10.0%)

Post-myocardial infarction 2(1.0%)

ALL 138 (72.2%)
Medically justified n (%)

STEMI 20 (10.5%)
FDA-approved and STEMT n (%) 158 (82.7%)

12 (12.6%)
49 (51.6%)

31(32.3%)
25 (26.0%)

7 (7.4%) 12 (12.5%)

L 2(2.1%)
68 (71.6%) 70 (72.9%)
18 (18.9%) 2

86 (90.5%)

ACS, acute coronary syndromes; PCL, percutancous coronary intervention; STEMI, ST-segment elevation myocardial infarction; IPD,

inpatient department: OPD, outpatient department.

Clopidogrel use without FDA-approved or
medically justified indications

Thirty-three of 191 patients (33/191, 17.3%} received
clopidogrel with neither FDA-approved indication nor
STEMI. All 33 patients had indications for the use of
aspirin such as coronary heart disease, hypertension
and diabetes. However, only 13 patients had docu-
mented potential contraindications to aspirin therapy
or history of aspirin intolerance. These conditions
included gastrointestinal bleeding (5). peptic ulcer (3),
dyspepsia (4) and hemorrhagic stroke (1).

DISCUSSION

Our findings demonstrated that the majority of
clopidogrel use was consistent with FDA-approved
indications or supported by current clinical evidence.
However, there are certain areas for improvement that
are of major importance both in the clinical and
cost-effectiveness aspects.

Although clopidogrel has an approved indication in
the reduction of MI, ischemic stroke and vascular
death among patients with history of MI, ischemic
stroke/TIA and PAD, its use as first-line therapy in the
absence of documented history of aspirin intolerance
may not be appropriate. In the CAPRIE study,
clopidogrel reduced nonfatal and fatal cardiovascular
events, compared to aspirin, with the relative risk
reduction of 8.7%.' Numerous clinical practice
guidelines have clearly indicated that aspirin should
be used as first-line therapy in patients with ischemic
stroke or PAD for the secondary prevention of
cardiovascular thrombotic events.*** Clopidogrel
was recommended as an option in patients having
contraindications for the use of aspirin. Our study

Copyright © 2007 John Wiley & Sons. Ltd.

found that a large proportion (21/35) of clopidogrel
monotherapy was used in patients without clear
contraindications to aspirin therapy. Policy makers
and clinicians may have to consider identifying the
exact place of therapy of clopidogrel under this
condition.

Since most of the inappropriate use of clopidogrel
monotherapy was found in outpatient services, the
introduction of prescribing guidelines for clopidogrel
monotherapy may be ol benefit. Such guidelines
should focus on promoting the appropriate use of
clopidogrel by introducing measure to ascertain clear
or documented contraindication to aspirin prior to
prescribing clopidogrel monotherapy. Once such
guidelines are implemented, a formal evaluation
should be performed to assess the appropriateness
of the practice model. )

The usage pattern of clopidogrel/aspirin combi-
nation is of significant importance. As reported in this
study, significant portion of patients did not receive
such combination when indicated, despite having no
clear contraindication to aspirin. As a result, clinical
effect may not be achieved optimally. This is of major
clinical implication especially for patients undergoing
PCI with stent implantation, a condition where dual
antiplatelet therapy is mandatory to avoid acute and
subacute thrombosis.

On the contrary, certain patient population received
combination therapy where the risk may outweigh
benefits. There were 10 patients for whom secondary
prevention of ischemic stroke was listed as indication
for clopidogrel/aspirin  combination. However, as
recently shown in the Management of Atherothrom-
bosis with Clopidogrel in High-risk patients
(MATCH) study, such combination did not provide
extra protection than clopidogrel alone and may
indeed increase the risk of major bleeding.” In this
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situation, clinicians may have extrapolated the clinical
use of medications to indications not supported by
current clinical trial evidence despite being theoreti-
cally sound. Alternatively, clinicians may use com-
bination therapy because they are not aware of the
recent findings from the MATCH study. This points
out the importance of clinicians and policy makers
keeping themselves up to date regarding clinical
evidence and utilising it as part of evaluation tools to
improve patient outcome.

The results in our study are consistent with another
published study. Kubler et al.** found that most of the
use of clopidogrel was evidence-based but not appro-
priate according to prescribing guidelines. Our study is
the first utilisation review conducted to determine
whether the use of clopidogrel is supported by current
evidence. The exploration of clopidogrel usage pattern
helps us to understand the potential room for improve-
ment to support rational use of this important drug.

Certain limitations exist in this study. A concern
regarding the quality of data collected by retrospective
study design is of importance for the validity of the
study. A common problem with retrospective chart
review is incomplete documentation of medical
records. However, we have made our best attempt
to solve the missing data problem especially in some
patients with missing Thai FDA-approved indications
by specifically reviewing clinical information con-
sistent with the current diagnostic guideline to revive
the missing diagnosis. However, it must be noted that
our efforts may not be completely successful.

To our knowledge, this study is the first utilisation
review of clopidogrel in Thailand. It provides
clinicians and hospital policy makers with the current
pattern of clopidogrel usage in a hospital in Thailand.
It is important to note that there has not been a
guideline for clopidogrel use developed in the study
setting. Our findings would provide a direction for
clinicians to develop strategies to promote the
appropriate use of this agent to improve outcomes.
It is undeniable that these results might not be
generalisable to other hospitals in Thailand. It, at least,
prompts the policy makers in other settings to consider
conducting a study to assess its use and compare the
pattern across hospitals in the country.

Because of scarcity of resources in Thailand, policy
makers have to consider the best ways to allocate
resources to maximise outcomes of the population. At
the time the study was conducted, prices of 1-month
supply of enteric-coated aspirin and clopidogrel in
Thailand were approximately 2 and 60 USD, respect-
ively. The pricing difference of this magnitude is
important considering the nationwide impact on

Copyright @ 2007 John Wiley & Sons, Ltd.
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healthcare budget. Clopidogrel is one of the examples
of medications with high budget impact in a hospital.
The 2005 annual expenditure of clopidogrel at a
hospital was about 8.5 million baht (242 857 USD). If
we count the number of cases receiving clopidogrel
monotherapy based FDA-approved indication without
contraindications of aspirin, as unnecessary conditions,
the use of clopidogrel in 54 patients was not needed. It
was estimated that the expenditure will be reduced by a
quarter or 2.4 million baht (68571 USD) per year, if
clopidogrel could have been used in only cases needed.
Hospital policy makers and clinicians might want to
consider forming a team to develop criteria of its use
and implement it strategically to improve rationale use
of drug. A formal cost-effectiveness study might
provide information critical to the team for deciding
in what kind of population clopidogrel is needed.

While the results of this study shed some light on
the issue of clopidogrel use, another side of the coin
should also be explored. There might be some other
patients whose condition requires clopidogrel therapy
either as monotherapy or combination therapy but do
not receive it. However, since the use of clopidogrel
was one of our inclusion criteria, this issue has not
been answered by our study. This may be a potential
research question to be explored.

While the reason to use a medication is important,
the way the medication is used is also of great
importzance. Usage pattern of clopidogrel including
the loading dose in acute setting, the timing of loading
dose, the duration of clopidogrel use especially in
patients with drug-eluting stent, may have significant
impact on patient outcomes. These issues deserve
further analysis, which may help us to understand
more the usage compliance by the healthcare system
of such an important medication.

In conclusion, our study showed that the majority of
clopidogrel use was deemed appropriate based on
FDA-approved indication and for medically justified
indication. However, significant number ol patients
received clopidogrel instead of aspirin while no
aspirin intolerance was documented. Therefore,
efforts should be continued to promote the appropriate
use of this agent to improve patient outcomes.
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Abstract

Type 2 diabetes is a chronic disease which is a major health problem. Currently, the American
Diabetes Association published clinical practice recommendations for diabetes care, prevention and
management of complications and treatment goal. However, diabetes care in Thailand has not been
complied with the guideline particularly in district hospitals due to limited resource. More than 50%
of diabetic patients do not achieve target goal. The aims of this study were to calculate the projected
long term clinical outcomes and cost-effectiveness anazlysis of diabetes disease management
compared with diabetes usual care. CORE Diabetes Model was used to calculate life expectancy,
quality-adjusted life expectancy (QALY), incidence of diabetes complications, lifetime cost and
incremental cost-effectiveness ratio (ICER) using time frame of 35 years and health care provider
perspective. Over a 35 year period, life expectancy were 9.52 and 8.39 years which were equivalent
to 6.59 and 5.73 QALYs for disease management and usual care, respectively. An ICER of
disease management as compared with usual care was 12,607 Baht per QALY. Moreover, disease
management can decrease incidence of complications and improve time alive and free of complication.
Sensitivity analysis showed that improvement in hemoglobin Ailc, systolic blood pressure and coverage
of renal replacement therapy led to improve cost-effectiveness. In conclusion, type 2 diabetes disease
management is considered the cost-effectiveness management in district hospital context.
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ﬁmumLihﬂmmaqmﬁ%’ﬂﬁﬂﬁ’ﬂ’mqm:ﬁu hemo-
globin Alc (HbA1c) l¥flen <7% audulaiia
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<130/80 mmHg s2eulusiu low density lipopro-
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density lipoprotein cholesterol (HDL-C)>40 mg/dl
waz triglyceride (TG) <150 mg/dl wazuuziinlil
nsaTradansosifaduidsuaslsaunindoustie
AAIAND W N1IATIBLTTEINAT N1TATIANA
A389017% microalbuminuria Huéu
ﬂ‘ismﬁ'lﬂﬂﬂm‘imtaﬁﬂmtmwnulwsmmu
CEDGISTRE R ﬁmmwmmm‘m‘smﬂmmaw
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fianuddydamsaiuayuniranuinislusdy
Uguad  adwlsfiandindedidalugiudeg
wmwnan‘mmﬂaﬂi“muﬂmn'\wm'smaNihﬂ‘iﬂ
memfﬁammﬂmmimuml,uwmumamm
Augwinewnanysziuguninurend 1 2548 lao
ﬂ’]‘iﬂ‘i'l'ﬂﬁall'ﬂﬂL?'ﬁi”LﬁEJH‘GI‘IﬂITGﬂEI'III‘Iﬂ 61
9139 '[*Nwmmawamuﬂ'wmmaﬂ'r"mmaw
LEJwswiqmammn%uammaﬂ 1 adsriod cﬂ'm'n
Tsansuraluszdvaulaafifectonsy 3.3 7if
n1sn173 HbA1c 3amaz 12.9 #n13es13ae
Uszamen ¥ewar 19.4 fln1seyraunaiiidi
fopar 25.4 dnramnalusdulullaanis was
Sapaz 224 #nisamaledulwden wWisuiiey
sulsanenunaszdilwgind 1un Trswenunasialy
[-Nwmmaﬁuﬂ wazlyanwgruraunined
maua.. 21.1-62.1 dAn119173 HoA1c Jauas 34.5-
35.8 finImTvaadszaine Jonaz 20.6-27.0 &
N1TATIUNETIN 3aeas 33.9-51.7 fnITaa
Tusduluilaanny uaz3esa: 33.4-66.7 ilnns
aratasdululdon (W\iﬁﬁﬁ!ﬂ‘ﬁr, 2549) waziile
Rarardeyanisfinsinadwinieadiinlunis
ﬂLLaEM'JEJL'LI"I‘HI’J‘M"LIaGI?ﬁWﬂWUWRLLa:ﬂﬁJﬂ
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LDL-C > 100 mg/dl ¥oeaz 31.3 i HDL-C < 40
mg/dl uaz¥ouas 56.9 Al TG > 150 mg/dl
(@AAT wasAmz, w.1.1)

M3uIn17innslan (disease management)
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Austzan mﬂmtmmamﬁﬂmwwaﬂﬁm
E L hEE: m‘rauum&ul%wuqﬂmmmq
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UIWITIANITITUN Y anmﬁawum‘:ﬂimmu
waawwaam‘imaNmﬂmemmMmqﬂaun
Uas @mﬂmﬂummlmmn sdw  detunviwg
WIaA AU TTHIMHARWEN AR ANLAZNIT LA TIZA
Aunu-Uszdniuavasnrguadiaowiviiuuuy
disease management L1/3suULvisuny usual care
TuuSunvaslssmeuaguauluszazanisenadn
wamwmmmmmmulum‘mmumm‘mwu,a.,
auuauum‘mmehamwmmlwummmm..au
HINE9H
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1 Lwammﬂwaammmaunmaamwmm
Nmmmmmw@ﬂ 2 819 40 Huly wuy
disease management LU?EULﬂﬂUﬂUﬂTTﬂLEBLLUU
usual care luuSunveslseweuaguau lag
Ltﬂﬂdﬂéiuzﬂﬂ’lﬂqﬂ’]@ﬂaﬂ%ﬂiﬂ (life expectancy)
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Lm:mﬂﬁﬂm'mm'm%au

2. mem‘:wmrﬂunu ﬂi"ﬁmwamaam‘:mm
Hmmmmmww 2 "ﬁ’aumﬂ a0 Dyl Tas
mewnamwmmu%uﬂwauﬁawmﬂm,anﬁm
(incremental cost-effectiveness ratio, ICER)
luiﬂmaﬂﬂuﬂuﬂaamw (lifetime cost) Az
@ammummnﬂsumaﬂmmwmm (quality-
adjusted- life-expectancy, QALY) ANNNTGUALLY
disease management W3suisuiy usual care

ad

FEN1TAnEN

mM7340ill¥ CORE Diabetes Model Tun1s
furukaaniaaen1T33e lag CORE Diabetes
Model Lfudauuudiaas (simulation model) M4
AaNRILAa LU internet based va9theiuInam
fdnwmey Markov model uaz Monte Carlo
simulation 13vnaudln 15 fauvudesisian
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ez Indeufidiusuwa v anglu
duvudassznavludeaniuzgunin (health
state) 20N TAANIZUNINT AW Foa1TNA 1 6
‘:wﬂwL'amlun"mﬂaﬂuﬁmummmwlmma L70U
wiidy 1 3 I@mHmwmﬂummmmﬂma“
;m‘snﬁﬁau“lﬂmnmwuwuﬂ (Palmer et al, 2004)
°uauam1:Hm'4“Lﬁ%luﬂﬁsﬂanuamwammw
(transitional probability) 'L‘ﬁmﬂm%ucﬂq'm CORE
Diabetes Model (s18iazi8auandly Palmer et al,
2004) I@ﬂiﬁﬁnwﬂ%‘mﬂé‘lmu%’aﬁaé’m'm'mﬁu
%'%wmunejumqLmzmﬁlﬁmm:auﬁum:mﬂlm
Iﬂﬂ‘lﬁﬁagaé’mwwmunq’umq ATLUNATHLWE
W.f. 2548 (éﬂﬁfﬂufﬂu"ml,m:uqﬂﬁmam{ 2006) wa
daTmufedinainnitvin dialysis annisfnm
muwuﬂimaﬂﬁua"ﬁmmnau thiazolidinedione (TZD)
“ﬂﬂ"tf CORE Diabetes Model luuSunzas
ﬂ':‘”mﬁ\lmmmmmu (Chirakup, 2008) niay
wozalumIfnmnil ae 35 ¥ (@19t 1)

#1579 1 amu:qmmwmﬂlué"ausuu%hamm'nﬁmm';:l,mm%au

Auuutas

HRTRSNNFUATN

Myocardial infarction
Angina

Congestive heart failure
Stroke

Peripheral vascular disease
Neuropathy

Foot care

Retinopathy
Macular edema
Cataract
Nephropathy

Hypoglycemia
Ketoacidosis
Lacticacidosis
Nonspecific mortality

No history of MI, history of MI, death following M|

No angina, history of angina

No CHF, history of CHF, death following CHF

No history of stroke, history of siroke, death following stroke
No PVD, PVD

No neuropathy, neuropathy

No foot ulcer, un infected ulcer, infected ulcer, healed ulcer, uninfected
recurrent ulcer, infected recurrent ulcer, gangrene, history of amputation, death
No retinopathy, BDR, PDR, SVL

No macular edema, macular edema

First cataract with operation, second cataract with operation

No renal complication, microalbuminuria, gross proteinuria, ESRD, death
following ESRD

Alive, death (due to hypoglycemia)

Alive, death (due to ketoacidosis)

Alive, death (due to lactic acidosis)

Alive and death

MI, myocardial infarction; CHF, congestive heart failure; PVD, peripheral vascular disease; BDR, background diabetic
retinopathy; PDR, peripheral diabetic retinopathy; SVL, severe vision loss; ESRD, end stage renal disease
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U*:umuwa':muuu':m'iz-g'nmwﬂguquﬁnmwmﬁ‘lm
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Towar 18.38 o1g 40-49 T Yewas 32.45 a1y 50-
59 7 Youaz 30.98 a1¢ 60-69 7 uaz¥esaz 18.19
21y 70 0 molu CORE Dtabetes Model
mﬂﬂmmmlamauaanwm wuﬁwu‘naqnau
Lﬂwmam mm‘:ﬁnm‘lﬂ Usznaudlavana
muﬁmumﬂumﬁmmﬂNaammeﬂaun fAuls
ﬁmﬁ’a%’a;&amnlmamﬁ%’ﬂﬁ T&un e fiade
20907 azilianig (body mass index, BMI)
3282810 UN1TIRASBWINI U HbA TG
total cholesterol HDL-C LDL-C TG #aduead

P - X
ATV 2 ANWUEWUIIUVEG base case

ﬁquqﬁ’é ﬁ'ﬂﬁuuﬁﬂw‘ﬁ'ﬂ microalbuminuria uay
macroalbuminuria

@11 Tuen LLiJ‘iﬁhmgﬂ systolic blood pressure
(SBP) mmuumwamaammu UTHImMNT
u-ﬂnmmanaaaa CERYSILN Nmﬂﬂuﬁ‘mm angina
myocardial infarction (Ml) atrial fibrillation (AF)
congestive heart failure (CHF) stroke peripheral
vascular disease (PVD) left ventricular hypertro-
phy (LVH) end stage renal disease (ESRD) n3
wanzunIndaunieen Wun background dia-
betic retinopathy (BDR) proliferative diabetic
retinopathy (PDR) macular edema (ME) cataract
WA severe vision loss 5ﬂddu§ﬂdﬂﬁﬁ peripheral
neuropathy active ulcer healed ulcer uas
history of amputation ﬁa%aé’mdnﬂ%ﬁaaa
AMNARBUARIUBIIINNITANEIVEYAITUNA
Ingnzasdihesiwmnululas welnslunamras
flanta demnsred 2 mumuﬂﬂ@mmmw
Ltﬂsﬂmumawama mmﬂmm L LERENE
mmm‘:matluu,ﬁam’lmtm‘iﬂuwwawaﬂﬁﬁﬂm
Tumends (maefi 2)

Model Sensitivit
ensitivi
Characteristic simulation Data sources . y
: analysis
population

Age (yr), mean=SD 60.05+9.89 qina wazems (M.4.40.) -
Female (%) 70.76 eI uazems (w1010 .
BMI (kg/m?), mean+SD 25.21 q'ﬁ'mﬁ wazame (H.1.1l) -

SBP (mmHg), mean=SD 127.06=18.03

Duration (yr), mean=SD 6.54+5.75
HbA1¢ (%), mean+SD 7.79+1.78
Total cholesterol (mg%), mean+SD 200.63+45.42
HDL-C (mg%), mean+SD 46.06+11.92

§319704 (2549) -
FWaT) wazemy (11040 -
zgﬁ'cn*m wasame (H.1.1.) -
a7 wazame (u.4l.4l) .

gr wazams (.1).1)) -




