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ABSTRACT
Background: The patients of unstable angina / non-ST-elevation myocardial infarction (UA/NSTEMI) who
are managed medically continue to have high risk of future adverse clinical outcomes and remain an
understudied population of patients. The primary objective of this study was to compare the relative efficacy
and safety of prasugrel and clopidogrel in medically managed patients of high risk UA/NSTEMI.
Methods: In this open label, prospective randomized study, 100 consecutive patients of high risk
UA/NSTEMI were studied under two groups of 50 each. In one group, prasugrel was used with 40 mg as
loading dose & 10 mg as maintenance dose while in the second group, clopidogrel was used as 300 mg
loading dose followed by 75 mg as maintenance dose for a study period of 1 month. The patients were
observed for the primary and secondary efficacy end points during the hospital stay (0-5 days) and follow
up at 30 days.
Results: The patients in the prasugrel group had lower incidence of major adverse cardiac events (MACE)
as compared to clopidogrel group both during hospital stay (6 versus 16, p ˂ 0.05) and total number of
adverse cardiac events observed during the study period of 1 month (10 versus 19, p ˂ 0.05 ). Although
statistically insignificant, due to small sample size of study population, prasugrel was demonstrated to have
better efficacy in diabetic cohort of the patients. For safety concerns, no any episode of major bleeding was
observed with either of the drugs and minor bleeding rate was comparable between the two groups.
Conclusion: Prasugrel resulted in greater benefit in reducing the ischemic events and improving the net
outcome of ACS (high risk UA/NSTEMI) population in comparison to the standard clopidogrel therapy.
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INTRODUCTION
The dual antiplatelet therapy for ACS with the
combination of aspirin and clopidogrel reduces
the
cardiovascular
mortality,
myocardial
1
infarction and also the stroke. It has been
observed that 5% to 44% of the patients treated
with clopidogrel show high platelet reactivity
depending upon the clopidogrel dose and the
patient population.2 It has also been suggested in
the clinical studies that due to the reduced
pharmacological response to clopidogrel, patients
may be at increased risk of adverse clinical events
including myocardial infarction and coronary stent
thrombosis.3–6
Both clopidogrel and prasugrel are prodrugs and
belong to thienopyridines group of antiplatelets
which act by antagonizing P2Y12 adenosine
diphosphate (ADP) receptor, which is involved in
platelet activation and stabilization of the platelet
Aggregate.7–10 Prasugrel is a third-generation
thienopyridine adenosine diphosphate P2Y12receptor antagonist that has been demonstrated to
have more potency and less response variability
than clopidogrel.11
There have been many studies, focusing on
comparison of the efficacy and safety profiles of
clopidogrel and prasugrel in patients of ACS who
were managed with percutaneous intervention
(PCI), in addition.
The TRITON TIMI-38 was the major trial, which
demonstrated that in patients of ACS undergoing
PCI, the patients who received prasugrel had
lower rates of composite events of reinfarction,
stent thrombosis and death compared with patients
receiving clopidogrel.12,13
Patients with UA/NSTEMI acute coronary
syndrome who are managed medically continue to
have high risk of future cardiovascular
complications and remain an understudied group
of patients. TRILOGY ACS remains largest trial
to date which compared efficacy and safety of
prasugrel+aspirin with the current standard of care
clopidogrel +aspirin in patients of UA/NSTEMI
who
were
managed
medically without
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revascularization.14 On a different note with the
TRITON TIMI 38, the TRILOGY ACS showed
no significant statistical difference between
prasugrel and clopidogrel in preventing stroke,
MI, or death during 2.5 years of follow up among
UA/NSTEMI patients of < 75 years of age.
In the present study we evaluated the relative
efficacy and safety of the prasugrel and
clopidogrel in medically managed patients of high
risk UA/NSTEMI acute coronary syndrome.
MATERIALS AND METHODS
This study was carried out in 100 consecutive
patients of high risk unstable angina/non-STsegment
elevation
myocardial
infarction
(UA/NSTEMI) admitted to CCU (cardiac care
unit) at a tertiary care hospital over a period of 1.5
years. It was an open label prospective
randomized trial where patients were allocated to
the two groups of 50 each. The study enrolled
both male and female patients of 18 to 75 years of
age, who had ischemic/anginal symptoms of 10
minutes or more and presented within 72 hours of
symptom onset. Patients were required to have a
medical management strategy and without a
revascularization plan for the index event. Other
eligibility criteria included, patients having a
TIMI risk score of 3 or more, a ST-segment
depression of 1mm or more, or having elevated
cardiac biomarkers. Patients were excluded if they
were unable to provide a written informed
consent, were likely to undergo PCI/coronary
intervention for the index event, had STEMI as
the index event, had cardiogenic shock, refractory
arrhythmia or NYHA Class IV CHF within
previous 24 hours. Patients on hemodialysis,
having history of bleeding tendencies, history of
stroke/TIA and weighing less than 60 kg or more
than 75 years of age were also excluded from the
study.
Patients were studied under two groups of 50
each. The group A consisted of 50 patients in
which the prasugrel was used and group B
comprised of 50 patients, in which clopidogrel
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was used as a study drug. Group-A patients
received 40mg of prasugrel as loading dose
followed by 10mg daily as maintenance therapy,
while Group-B patients were given clopidogrel
300 mg as loading dose followed by 75mg daily
as maintenance dose up to a study period of one
month. After admission to CCU, detailed clinical
examination of the patient was done and entered
in patient’s proforma. Immediately 12 lead ECG
was done and blood samples were tested for blood
urea, blood sugar, serum sodium, serum
potassium, CPK MB – at 0, 12 and 24 hours, and
troponin-I at 12-24 hours (by chemiluminescence
assay). A chest x-ray was done routinely at
admission. The investigative profile, completed
within 24 hours of admission to CCU included in
addition, blood sugar (fasting/postprandial),
complete lipid profile, SGOT/PT levels, and CPK
MB levels. ECG was done morning/evening and
was repeated in between if indicated. All patients
received a standardized drug treatment for ACS
on admission to CCU which included, aspirin,
intravenous nitroglycerin, low molecular weight
heparin and beta blockers. Patients having
contraindication to beta blockers or developing
side effects with beta blockers, received diltiazem,
or other antianginals as alternative therapy.
Glycoprotein IIb/IIIa inhibitors were used if
indicated with defined reduction in doses of
antiplatelets and LMWH as laid down. Other
drugs like ACE inhibitors and antiarrythmics were
used as and when indicated. Statins were given to
all patients. Rosuvastatin 10 mg or atorvastatin 20
mg was used, starting from the first day of
admission to the first follow up.
Patients were studied under two protocols:-During hospital stay (0–5 days) and
-Follow up protocol (at 30 days)
The primary efficacy end points of the study were
nonfatal MI, non fatal stroke major or minor
bleeding episodes or rehospitalization due to
cardiac ischemic events or death during the study
from cardiovascular causes. Patients were
reevaluated at 1 month under follow up protocol.
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They were asked to report in between if any
adverse coronary event developed. At one month
they were examined thoroughly to find out any
clinical or other evidence of any adverse clinical
events such as ischemia with ECG changes
including infarction, stroke, CHF, arrhythmia,
bleeding episodes major or minor etc.
Statistical Analysis
At the end of the study, the data was analysed
statistically by using student t-test (unpaired) for
quantitative and Chi-square test for qualitative
variables by using SPSS v. 17.0. A p value of ˂
0.05 was considered as significant.
RESULTS
Baseline Characteristics
In this open label randomized study, 100
consecutive patients of acute coronary syndrome
(High risk USA/NSTEMI) were studied under two
groups of 50 patients each. Patients, who qualified
for the inclusion criteria were taken. The baseline
characteristics of both prasugrel and clopidogrel
groups are shown in Table 1. The mean age of
enrollment was about 55 years in both the groups.
The baseline characteristics in relation to presence
of risk factors were almost similar in both the
groups. In Group-A (prasugrel), 5 patients were
having history of diabetes, while in Group-B
(clopidogrel), there were 6 diabetic patients. All
other risk factors like family history, obesity,
hypertension, history of IHD were also
comparable between the two groups.
Events during hospital stay
During hospital stay all the major adverse cardiac
events (MACE) were recorded. Numbers of
deaths were equal in both the study groups (Table
2). One patient expired in Group-A and one in
Group-B. Left ventricular failure (LVF) was
observed in 1 patient in Group-A and 3 patients in
Group-B. Recurrent angina occurred in 2 patients
in Group-A and 8 patients in Group-B (p<0.005).
Ischemia with ECG changes was noted in 2
patients in Group-A and 4 in Group-B patients.
No major or minor bleeding episodes occurred in
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both the study groups during stay at the hospital.
Similarly, there were no arrhythmias or stroke
observed in both the study groups. Thus during
the hospital stay, it was observed that patients on
prasugrel had lower incidence of adverse cardiac
events like, LVF, recurrent angina, and ischemia
with ECG changes, than the patients on
clopidogrel therapy. When the total numbers of
major adverse cardiac events observed during the
hospital stay are compared, they are significantly
more in the clopidogrel group than the prasugrel
group (16 versus 6).
Events between the discharge from hospital and
follow up at 30 days All patients were followed up
to 30 days and were called in clinic after 30 days
or in between if any adverse cardiac event
occurred. In both the study groups within 30 days
of follow up, 2 patients in Group-A had minor
bleeding episode while 1 patient in Group-B
suffered from minor bleeding episode (Table 3).
Ischemia with ECG Changes occurred in 2
patients in Group-A and 2 patients in Group-B.
There were no other significant events in both the
study groups during the follow up of 30 days.
Although statistically non-significant, the bleeding
occurred more frequently in prasugrel group (4%)
than the clopidogrel group (2%). A total of 4
MACE occurred in Group-A while 3 in the
Group-B (p non significant). Therefore, unlike
effect on MACE in the immediate period, after
onset of UA/NSTEMI, prasugrel and clopidogrel
were comparable in their efficacy up to 1 month
after stabilization of ACS.
Events- prasugrel versus clopidogrel by
diabetic status
There were a total of 11 patients of diabetes
mellitus (known case as well as freshly diagnosed)
in both the study groups, 5 cases in prasugrel
group and 6 cases in the clopidogrel group (Table
4). One death occurred in Group-A and one death
in Group-B. Both the deaths during the study
occurred in diabetic patients, no mortality was
observed in non-diabetic patients (Table 5). In
diabetic cohort, bleeding occurred in one patient
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in Group-B while no bleeding occurred in GroupA patients. In non-diabetic cohort bleeding
occurred in 2 patients in Group-A, while there was
no bleeding episodes in Group-B. Thus, although
hemorrhage occurred more frequently in prasugrel
group than clopidogrel (2 cases versus 1), no
bleeding was observed with prasugrel in the
diabetic cohort in the study. In diabetic cohort, left
ventricular failure (LVF) occurred in 1 patient in
Group-B and none in Group-A. Recurrent angina
occurred in 2 patients in group-B of diabetic
cohort. Ischemia with ECG changes occurred in 1
patient in Group-A and 2 patients in Group-B in
diabetic cohort. In diabetic as well as non-diabetic
cohort the total numbers of MACE were more in
clopidogrel group than the prasugrel group, but
were statistically non- significant.
Total events during the study
When the total number of major adverse cardiac
events observed during the study period in both
the study groups were compared, there was a
significant difference (p <0.05) between the two
groups, in relation to the events during hospital
stay (Table 6.). Considering the total MACE after
discharge from hospital and upto first follow up
(5-30 days), there occurred 4 events in prasugrel
group and 3 events in the clopidogrel group. The
number of MACE after discharge were more in
prasugrel group (although statistically nonsignificant) because of more incidence of bleeding
in prasugrel group. When total events during the
study are concerned, a total of 10 events occurred
in prasugrel group and a total of 19 events
occurred in clopidogrel group (p <0.05, Table 6 &
Figure 1).
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Table 1. Baseline characteristics of study population.
Characteristic
Mean age ± SD (years)
Male
Female
Heart rate (bpm)
Systolic BP (mm Hg)
Diastolic BP (mm Hg)
Current smoker
Diabetes mellitus
Hypertension
Family history
Obesity (BMI>25)
Past H/O IHD
ST-segment depression
T-wave inversion
Deep symmetrical- T wave inversion
Biphasic - T wave inversion
TIMI RISK Score (Mean±SD)
CPK-MB (0HR)(U/L)
(12HR)(U/L)
(24HR)(U/L)
TROPONIN-I (ng/ml)
Hemoglobin (g %)
Blood Urea (mg %)
Blood Sugar-F (mg %)
Blood Sugar PP (mg %)
Serum Uric Acid (mg %)
Serum Creatinine (mg %)
SGOT
SGPT
Triglycerides (mg %)
Cholesterol (mg %)
HDL (mg %)
LDL (mg %)
VLDL (mg %)

Prasugrel
(n=50)
55.98 ± 10.81
37
13
81.56 ±14.55
124.84 ±21.95
76.92 ±10.04
31
5
13
4
7
16
38(76%)
6(12%)
3(6%)
3(6%)
1.88±0.939
64.79 ± 39.15
83.01 ± 57.53
85.2 ± 70.8
7.12 ± 10.95
11.248 ± 1.527
34.94 ± 18.122
87.16 ± 31.91
117.4 ± 37.92
5.337 ± 1.472
1.024 ± 0.291
60.96 ± 39.019
48.32 ± 26.699
171.54± 67.567
176.72± 39.318
39.52± 7.382
104.3± 30.303
31.54± 14.178

Clopidogrel
(n=50)
55.06 ± 11.83
36
14
82.32 ± 15.26
127.28 ± 23.24
76.44 ±12.52
32
6
11
5
10
13
40(80%)
8(16%)
2(4%)
4(8%)
1.8±0.925
63.52 ± 43.79
71.609 ± 50.230
87.691 ± 59.811
7.446 ± 10.509
11.6 ± 1.527
33.38 ± 11.41
87.0 ± 24.62
120.44 ± 38.249
4.924 ± 1.856
0.994 ± 0.266
55.42 ± 32.279
41.64 ± 22.176
147.82± 67.322
162.18± 38.004
43.78± 15.561
93.50± 27.582
26.90± 11.381

p-value
0.685
0.821
0.799
0.590
0.832
0.835
0.749
0.639
0.726
0.424
0.508
0.629
0.564
0.646
0.695
0.668
0.878
0.293
0.849
0.881
0.239
0.607
0.977
0.690
0.222
0.642
0.440
0.176
0.081
0.063
0.083
0.0653
0.074

Table 2. Events during stay in the hospital
Group-A
(n=50)

Group-B
(n=50)

Death
Major Bleeding Episode
Minor Bleeding Episode
Arrythmia
Left Ventricular Failure(LVF)
Recurrent Angina

1
NIL
NIL
NIL
1
2

1
NIL
NIL
NIL
3
8

0.307
<0.05

Stroke
Ischemia With ECG Changes

NIL
2

NIL
4

0.399

6

16

<0.05

Events

Total MACE
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Table 3. Events between discharge from hospital and follow up at 30 days
Group-A
(n=50)
NIL
2
NIL
2
NIL
4

EVENTS
Death
Bleeding episode
Stroke
Ischemia with ECG changes
CHF
Total MACE

Group-B (n=50)

p-value

NIL
1
NIL
2
NIL
3

0.557
1.00
0.695

Table 4. Events- prasugrel versus clopidogrel in diabetic patients
Subjects with Diabetes Mellitus (n=11)
Death
Bleeding Episode
LVF
Recurrent Angina
Ischemia with ECG Changes
Total MACE

Group-A (n=5)
1 (20%)
NIL
NIL
NIL
1 (20%)
2

Group-B (n=6)
1 (16.7%)
1 (16.7%)
1 (16.7%)
2 (33.33%)
2 (33.33%)
7

p-value
1.00
0.314
0.314
0.153
0.557
0.080

Table 5. Events- prasugrel versus clopidogrel in non-diabetic patients
Subjects
(n=89)

without

Diabetes

Mellitus

Death
Bleeding Episode
LVF
Post MI Angina
Ischemia With ECG Changes
Total MACE

Group-A
(n=45)

Group-B
(n=44)

p-value

NIL
2
1
2
2
7

NIL
NIL
2
6
2
10

0.153
0.557
0.140
1.00
0.424

Table 6. Total events during study
EVENTS

GROUP-A (n=50)

GROUP-B (n=50)

p-value

6
4
10

16
3
19

<0.05
0.695
<0.05

Hospital stay (0-5 days)
5-30 day
Total events

Group A

Group B

16

NUMBER OF PATIENTS

16
14
12
10
8

6
4

6

3

4
2
0
Hospital stay (0-5 days)

5-30 days

EVENTS

FIGURE 1: Total Events during Study
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DISCUSSION
The study was aimed to compare coronary and
non coronary events upto 1 month of treatment
with prasugrel and clopidogrel in a medically
managed population of high risk UA/ NSTEMI
patients. The safety profile of the two drugs was
also compared. Prasugrel – a thienopyridine
adenosine diphosphate receptor antagonist that
provides higher and less variable levels of platelet
inhibition than clopidogrel has demonstrated
benefit when used to treat ACS patients
undergoing
percutaneous
coronary
12,15–18
intervention.
However,
the
optimal
approach to antiplatelet therapy for high risk
medically managed NSTE ACS patient remains
uncertain, as these patients have not been the
focus of previous studies. Thus taking into
account, the above consideration, we studied the
efficacy and safety profile of the two drugs in a
cohort of high risk of NSTE ACS population.
The present study of comparison between
prasugrel and clopidogrel provides the findings
which indicate significant advantage in preventing
the various ischemic outcomes among patients of
high risk unstable angina/ NSTEMI.
Like the major trials comparing prasugrel with
clopidogrel in ACS patients undergoing PCI
(TRITON-TIMI 38 TRIAL, the JUMBO-TIMI 26
Trial and the PRINCIPLE-TIMI 44 Trial), our
study also showed the superiority of prasugrel
over clopidogrel in reducing the ischemic events
in the study population. The rate of bleeding was
comparable in the prasugrel group with the
clopidogrel group in our study. This could be due
to small number of patients being enrolled in this
study. Bleeding was not observed more frequently
in prasugrel treated patients in present study
unlike other studies.12,15 Two patients (4%) in the
prasugrel group suffered from minor bleeding
episode while one patient (2%) had minor
bleeding episode in clopidogrel group.
In the TRITON TIMI 38 trial, the relative risk of
recurrent ischemic events was reduced by 30% in
the prasugrel group among patients treated with

2017

PCI. Major bleeding occurred in 2.4% of patients
receiving prasugrel and in 1.8% of patients
receiving clopidogrel in the TRITON trial (hazard
ratio, 1.32; 95% CI, 1.03 to 1.68; P = 0.03). The
prasugrel group also had the higher rate of lifethreatening bleeding (1.4% vs. 0.9%; P = 0.01),
nonfatal bleeding (1.1% vs. 0.9%; hazard ratio,
1.25; P 0.23) and fatal bleeding (0.4% vs. 0.1%; P
= 0.002).
In the TRILOGY ACS, the largest trial till date of
ACS patients managed medically without
revascularization, the prasugrel have not shown
any significant difference from clopidogrel during
2.5 years of follow up among patients of < 75
years of age.14 A time dependent trend for benefit
was observed after 1 year in TRILOGY ACS
patients such that fewer total recurrent ischemic
events occurred with the prasugrel, particularly
after 1 year. No statistical difference was observed
in major life threatening or fatal bleeding with
prasugrel versus clopidogrel. A substudy of
TRILOGY ACS on platelet function showed a
lower frequency of high on-treatment platelet
reactivity with prasugrel than with clopidogrel but
no independent association between on-treatment
platelet reactivity and ischemic outcomes.19
In our study second line anti-anginals like
diltiazem, nicorandil were used more frequently in
clopidogrel patients. Thus more usage of the
second line anti-anginals in clopidogrel patients
over prasugrel patients, indicates more incidence
of residual ischemia in clopidogrel group of
patients. The use of additional anti-anginal drugs
in the present study was necessary because of
burden of myocardial ischaemia in the patients
unwilling for coronary interventions.
Diabetic patients in the study had higher incidence
of the adverse coronary events than the non
diabetic patients. In the diabetic cohort, the
number of adverse cardiac events were more in
the clopidogrel group (7 versus 2), although not
statistically significant due to small sample of
study population.
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In the TRITON TIMI 38 trial also, the prasugrel
demonstrated higher efficacy in diabetic patients.
Although prasugrel had superior results in both
diabetic and non diabetic patients, but a greater
relative benefit was demonstrated in patients with
diabetes as compared to non diabetic patients. The
data from our study as well as the TRITON TIMI
38 supports the observations of higher platelet
reactivity and requirement of intensive antiplatelet
therapy in diabetic patients.20–23 The non
enzymatic glycation of the proteins on the surface
of platelets, induced by the hyperglycemia leads
to the decreased membrane fluidity and
consequent increase in the propensity of the
platelets to activate.24–26 A recent meta-analysis by
Rossington et al27 shows that the addition of a
P2Y12 inhibitor is superior to placebo, with a
trend favouring the use of prasugrel in patients
with diabetes with ACS, particularly those
undergoing PCI.
Thus it is apparent from the study that prasugrel, a
potent oral P2Y12 inhibitor, is more effective at
preventing ischemic events than is the inhibition
offered by the standard dose of clopidogrel. Use
of prasugrel was associated with less number of
major adverse cardiac events (MACE) than the
patients who were on clopidogrel. Although for
the individual adverse cardiac events, there was
no statistically significant difference, but when the
total MACE observed during the study are
compared, they were significantly less in patients
on prasugrel therapy. Diabetes mellitus was
associated with the more adverse coronary
outcomes in patients of ACS than the non diabetic
ACS patients in the present study. This conforms
to other previous studies. Prasugrel use in diabetic
patients was of greater benefit in comparison to
the standard clopidogrel therapy, than in the non
diabetic patients in present study. Safety of
prasugrel in present study was identical to
clopidogrel possibly because of small size of
sample.
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CONCLUSION
In this analysis from present study, we have
demonstrated that in comparison to the standard
clopidogrel therapy, prasugrel resulted in greater
benefit in reducing the ischemic events and
improving the net outcome of ACS (high risk
UA/NSTEMI) population. Prasugrel was specially
more effective in high risk ACS patients with
diabetes mellitus. Although event rate was less in
prasugrel group than the clopidogrel group of
patients, this did not reach statistical significance,
in non-diabetic population; possibly due to small
number of patients in the study group. A large
study group is essential to detect exact benefit
with either drug in the Indian or subcontinent
population.
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