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Abstract

BACKGROUND: To compare the early and late cardiovascular eastsell as side effects of Osvix, a generic form of
Clopidogrel versus Plavix regimens in patients with chronic stable angina, undergoing bare metal stent (BMS) or drug
eluting stent (DES) placement, this study was carried out.

METHODS: A total of 442 patients with chronic stable angimlao were scheduled for elective percutaneous coronary
intervention (PCI) were included in a randomized, double blind, multi-centric clinical trial being performed in 6 distinct
university hospitals in 5 cities of Iran from March 2007 to November 2009. Baseline, demographic and history of risk
factors were recorded using the patients’ medical charts. Stenting procedure was performed via transfemoral approach
using low osmolar contrast agents. Patients underwent BMS or DES placements based on the physician selection and
were randomly assigned to Osvix or Plavix groups. Patients were followed by telephone in 0 and 6 months intervals
regarding the major adverse cardiovascular events (MACE) including death, myocardial infarction, in-stent thrombosis,
stroke, target lesion revascularization, and target vascular revascularization. Angina episodes, bleeding, liver enzymes,
neutrophils and platelets count were also assessed in these intervals.

RESULTS: There was not any significant difference betweeasehtwo groups regarding the baseline characteristics. In
the DES group, the 6-month mortality rate and the incidence of MACE in Osvix and Plavix groups were 0.9% and 1.9%
(p =0.61) and 1.8% and 4.9% (p = 0.26), respectively. During the follow up period after DES or BMS placement, there
wasn't any significant difference regarding neutrophil and platelet counts or liver enzymes between study groups.

CONCLUSIONS: Using Osvix and Plavix are followed by similar magardiovascular events and side-effect profile in
patients undergoing PCI.
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treat patients with coronary artery dis-

ease.l2 Current stents are thrombogenic,
resulting in temporary or permanent risk of in-
stent thrombosis.23

The short and long-term benefits of double
anti-platelet therapy with aspirin and clopido-
grel (a thienopyridine derivations that blocks
platelet activation by selective and irreversible
inhibiting ADP (P2Y12) receptor) have been
established for patients with acute coronary
syndromes and those undergoing percutane-
ous coronary intervention (PCI) with stents.4¢

This combination of drug therapy showed a
significant absolute risk reduction in death,
myocardial infarction and stroke in long term
follow up of patients undergoing PCL”

The prescription of clopidogrel seems to be
increasing in Iran as a consequence of increas-
ing prevalence of coronary heart disease
(CHD) and stenting in Iran.8 Premature discon-
tinuation of thienopyridine therapy has been
associated with a marked increase in the risk of
stent thrombosis.®10 The American Heart As-
sociation, and the American College of Cardi-
ology had stressed the importance of at least 12
months of dual antiplatelet therapy after drug
eluting stents (DES) implantation, along with
educating the patient and healthcare providers
about the hazards of premature discontinua-
tion.”* The generic form of clopidogrel named
"Osvix" has been produced by Osveh Pharma-
ceutical Company, an ex-Iran Merck Company.
Osvix cost is 80% less than Plavix t at the time
of study. Thus, its local production may lead to
increase patient’s compliance and saving costs.

Osvix in vivo and in vitro studies has been
reported before.’2 Because of the same dissolu-
tion speed and realizing rate of Osvix, it re-
ceived the Iranian Food and Drug Administra-
tion (FDA) approval for the treatment of pa-
tients undergoing PCI and stent implantation.
This study was designed to compare the early
and late major cardiovascular events and drug
safety in patients who were treated with Osvix
or Plavix after PCI with Bare Metal Stents (BMS)
or DES placement as well as evaluation of
changes in platelet and neutrophils counts and

Intracoronary stenting is widely used to

JRMS/ May 2011; Vol 16, No 5.

Khosravi et al

liver enzymes and major bleeding complication.

Methods

Study Population

OPCES is a bioequivalent, randomized, double
blind, multi-centric clinical trial enrolling six
centers in five cities of Iran. From March 2007 to
November 2009, 442 patients were included in
this study. Those centers that have the facility
and requirements for stenting and also the ten-
dency for research collaboration are included in
this trial. The stent type selection was based on
the cardiologist opinion. Patients were random-
ized at least 12 hours before planned PCI to re-
ceive a 300 mg loading dose of Plavix or Osvix
(1:1) and followed by 75 mg/day for 30 days in
BMS and 6 months in DES groups. All patients
received daily aspirin therapy before PCI and
were continued until one and six months in
BMS and DES groups, respectively. External
evaluation committee assessed the procedure of
the study every six months.

The study was approved by the ethical
committee of the Isfahan Cardiovascular Re-
search Center, a WHO collaborating center and
was registered in the Iranian registration clini-
cal trial (IRCT138712111723N1). All patients
provided written informed consents for par-
ticipation.

Study participants

Patients were eligible for enrollment if they
were > 18 years of age, had chronic stable an-
gina and selected for stenting in a coronary
artery with diameter > 2.5mm. Exclusion crite-
ria included previous treatment with a clopi-
dogrel or warfarin for any reason, history of
allergy or any contraindication to clopidogrel,
high-risk patients (e.g., severe left ventricular
dysfunction with ejection fraction less than
30%, stenting of saphenous vein grafts or in-
ternal mammary artery), total vessel occlusion
without myocardial viability in DES and large
thrombus in angiography before PCI.

Study Protocol

All the patients underwent complete history
and physical examination. Baseline and demo-
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graphic information including sex, age, indica-
tions for stenting, morphology, length, and di-
ameter of stent, previous cardiac interventions,
and left ventricular ejection fraction based on
echocardiography reports were recorded ac-
cording to the patients” medical charts. History
of smoking, hypercholesterolemia, hyper-
triglyceridemia, high blood pressure, diabetes
mellitus and family history of premature coro-
nary heart disease (CAD) in first relatives were
also recorded. All the patients underwent elec-
trocardiography and echocardiography before
the intervention. Blood samples were drawn
from each patient before the intervention to
measure the platelet and neutrophil counts as
well as liver enzymes. Patients who were se-
lected for stenting were randomly assigned to
receive a 300 mg loading dose of Plavix
(n = 221) or Osvix (n = 221) (1:1 randomization
ratio) 12 hours before the procedure followed
by 75 mg/day for 30 days in BMS and 6
months in DES groups. All patients received
daily aspirin therapy three days before PCI
and were continued until one and six months
in BMS and DES groups, respectively. External
evaluation committee assessed the procedure
of the study every six months. The laboratory
assessment was performed for all patients be-
fore the study, then one month after PCI for
patients with BMS and one and six months af-
ter PCI for patients with DES. Follow up to as-
sess clinical end points including MACE were
done. Blood samples were taken in one month
and six months in BMS and DES groups to
measure platelets, neutrophils, alanine ami-
notransferase (ALT), and aspartate ami-
notransferase (AST).

Angioplasty procedure

Coronary angiography was performed accord-
ing to standard techniques. Unfractionated he-
parin, 100 unit/kg was administered immedi-
ately before the procedure. PCI was considered
successful when a residual diameter stenosis
was less than 20% with thrombolysis in
myocardial infarction (TIMI) flow less than III.
TIMI III means contrast material flows briskly
into and clears rapidly from the distal segment
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or good distal runoff.13

TIMI grade 3 flows were obtained. Patient’s
angiographic films were reviewed by two in-
dependent cardiologists to collect appropriate
data. Coronary angiography lesions were clas-
sified into three types. Type A included lesions
with the following characteristics: discrete (<10
mm length), concentric, readily accessible,
non-angulated segment, smooth contour, little
or no calcium, less than totally occlusive, not
ostial in location, no major side branch in-
volvement, and absence of thrombus. Type B
included lesions of tubular (10-20 mm length),
eccentric, moderate tortuosity of proximal
segment > 45, irregular contour, moderate to
heavy circulation, total occlusion, ostial loca-
tion, bifurcation lesion requiring double guide
wire, and some thrombus present. Type C in-
volved diffuse (> 20 mm length), excessive tor-
tuosity of proximal segment, extremely angu-
lated segments (= 90), with total occlusion >3
months old, inability to protect major side
braches, and degenerated side branches with
friable lesions.

Study end points

MACE which is the primary endpoint of this
study included death, Q wave and non-Q
wave MI, stroke, target lesion revasculariza-
tion (TLR), target vascular revascularization
(TVR), in-stent thrombosis. Cardiovascular
death was considered as any death with a car-
diovascular cause and included those deaths
following a cardiovascular procedure (for ex-
ample, PCI), cardiac arrest, MI, pulmonary
embolus, stroke, hemorrhage or death due to
unknown cause. Non- cardiovascular death
was defined as death due to a clearly docu-
mented non-cardiovascular cause (e.g., trauma,
infection, malignancy). MI was defined by
symptoms suggestive of infarction, electrocar-
diographic changes, and positive cardiac en-
zymes. In-stent thrombosis was classified in
three groups; definite: the presence of an acute
coronary syndrome with angiographic or au-
topsy evidence of thrombus or occlusion;
probable: unexplained deaths within 30 days
after procedure or acute myocardial infarction
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involving the target-vessel territory without
angiographic confirmation; possible: all unex-
plained deaths occurring at least 30 days after
the procedure. Stroke defined as a new focal
neurological deficit thought to be vascular in
origin with signs and symptoms lasting more
than 24 hours. Secondary endpoints included
changes of platelet or neutrophil number or
liver enzymes, hospitalization for angina, and
major bleeding.

All primary and secondary end points were
assessed during hospitalization and after 30
days in BMS and six months in DES group.
The academic research consortium definitions
were used for stent thrombosis. !4

Statistical analysis

Results were reported as mean + standard de-
viation (SD) for the quantitative variables and
percentages for the categorical variables. The
groups were compared using the chi-square
test (or Fisher’s exact test if required) for cate-
gorical variables and the t-test or Mann-
Whitney U test for the continuous variables. P
values of 0.05 or less were considered statisti-
cally significant. All the statistical analyses
were performed using SPSS version 16.0 (SPSS

Khosravi et al

Inc., Chicago, IL, USA) for windows.

Results

The total study population represents a group
of 442 patients (mean age 59 + 9.5 years) with
stable angina pectoris in whom PCI was per-
formed. Among them, 225 participants im-
planted BMS and the rest implanted DES. A
total of 224 patients treated with Osvix (110
patients in BMS and 114 patients in DES) and
218 subjects were treated with plavix (115 pa-
tients in BMS and 103 patients in DES). The
patient characteristics in the two groups are
shown in Table 1. Except male to female ratio
that was higher in the Osvix than the Plavix
group, the two drug groups were comparable
with respect to baseline characteristics, clinical
data especially left ventricular ejection fraction,
and medical history. There were significantly
more frequent hypertensive patients in the Os-
vix than in the Plavix group (P <0.01), but no
other significant differences were seen in pa-
tient characteristics between the two groups
(Table 2). Besides, in both groups with DES
and BMS, there was no significant difference in
the type of coronary lesion, direct stenting,
stent length and stent diameter (table 3).

Table 1. Baseline characteristics and clinical data of all participants based on Plavix or Osvix use

Total (n=442) Osvix (n=224) Plavix (h =218) P value

Men/Women 295 (66.7) 153 (68.3) 142 (65.1) 0.48
Age (year) 59.02 £ 9.56 58.88 £ 9.15 59.17 £9.99 0.75
Body mass index (kg/f 26.59 +4.12 26.41+3.91 26.78 + 4.33 0.34
LVEF (%)

> 50 284 (65.3) 147 (66.5) 137 (64.0)

41-50 100 (23.0) 53 (24.0) 47 (22.0) 0.44

31-40 41 (9.4) 15 (6.8) 26 (12.1)

PCI 32(7.2) 15 (6.7) 17 (7.8) 0.65

CABG 1(0.2) 0 (0.0) 1(0.5) 0.49
Medical history

Cigarette smoking t 79 (18.1) 42 (18.9) 37 (17.3) 0.89

Hypertension f 275 (64.4) 157 (71.7) 118 (56.7) <0.01

Hyperlipidemia § 289 (70.0) 149 (72.3) 140 (67.6) 0.30

Diabetes || 106 (24.5) 51 (23.2) 55 (25.9) 0.51

Myocardial infarction | 237 (53.6) 116 (51.8) 121 (55.5) 0.43

Congestive heart failure # 6 (1.4) 3(1.3) 3(1.4) 0.99

Cerberovascular disease 8 (1.8) 4 (1.8) 4 (1.8) 0.99

Data are presented as mean = SD or number (%) where applicable.

T Cigarette smoking: person smoking at least 1 cigarette (or cigar, pipe) per the last month.

FHypertension: Systolic blood pressure > 140 mmHg or diastolic > 90 mmHg or hypertensive drug
8§Hyperlipidemia: LDL cholesterat 1.0 mg/dl, triglyceride& 150 mg/dl and HDL< 40 mg/dl or on treatment of hy-
perlipidemia
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Table 2. Recorded characteristics and clinical data of all patients based on their stent type.

Osvix (n = 224) Plavix (n = 218) P value
Female gender DES* 71 (62.3) 71 (68.9) 0.30
BMST 82 (74.5) 71 (61.7) 0.04
Age (y1) DES 59.89 + 9.58 58.39 + 10.00 0.26
BMS 57.85 + 8.59 59.88 + 9.96 0.10
Body mass index (ka/f DES 26.69 + 3.59 26.77 +3.76 0.89
BMS 26.10 + 3.92 26.80 + 4.81 0.24
Previous intervention
Percutaneous coronary DES 9(7.9) 9(8.7) 0.82
intervention (%) BMS 6 (5.5) 8 (7.0) 0.64
DES 0 0 -
Coronary artery bypass graft BMS 0 (0.0) 1(0.9) 0.99
Left ventricular ejection
fraction (%)
>50 DES 69 (61.6) 67 (66.3)
BMS 78(71.6) 70(61.9) 0.65
41-50 DES 32(28.6) 21(20.8) '
BMS 21(19.3) 26(23.0)
31-40 DES 9 (8.0) 10 (9.9)
BMS 6 (5.5) 16 (14.2) 0.13
<30 DES 2 (1.8) 3(3.0)
BMS 4(3.7) 1(0.9)
Medical history
Cigarette smoking? DES 15 (13.3) 13 (13.1) 0.79
BMS 27 (24.8) 24 (20.9) 0.69
_ , DES 85 (77.3) 55 (54.5) <0.01
Hypertensions (%) BMS 72 (66.1) 63 (58.9) 0.28
L DES 83 (79.8) 63 (67.0) 0.04
Hyperlipidemial BMS 66 (64.7) 77 (68.1) 0.59
Diabetes DES 35 (30.7) 30 (30.3) 0.95
BMS 16 (15.1) 25 (22.1) 0.18
o _ DES 63 (55.3) 55 (53.4) 0.78
Myocardial infarction BMS 53 (48.2) 66 (57.4) 0.17
_ _ DES 2(1.8) 0 (0.0) 0.50
Congestive heart failure BMS 1(0.9) 3(2.6) 0.62
, DES 2(1.8) 2 (1.9 0.99
Cerbrovascular disease BMS 2 (1.8) 2 (1.7) 0.99

* DES: Drug eluting stent

tBMS: Bare metal stent

FCigarette smoking: Person smoking at least 1 cigarette (or cigar, pipe) in the last month.

8§Hypertension: Systolic blood pressure > 140 mmHg or diastolic > 90 mmHg or on hypertensive drug
[[Hyperlipidemia: LDL cholestera 1.0 mg/dl, triglyceridez 150 mg/dl and HDI< 40 mg/dl or on treatment of dysli-
pidemia
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Table 3. Coronary angiography and stent characteristics of patients and drug type used

Angiography stent Osvix (n=224)  Plavix (n = 218) P value
Drug eluted Stentt
Diseased disease coronary (%)
LAD 84 (80.0) 75 (75.8) 0.73
RCA 13 (12.4) 16 (16.2)
LCX 8 (7.6) 8(8.1)
Type of lesion
A 24 (23.1) 16 (16.3)
B 54 (51.9) 44 (44.9) 0.09
C 26 (25.0) 38(38.8)
Direct stenting (%) 41 (39.4) 37 (37.8) 0.81
Stent length (mm) 25.90 £8.17 25.23 +8.33 0.57
Stent diameter (mm) 2,92 +0.29 2.98 +0.26 0.14
Bare metal stent MSt
Type of diseased coronary (%)t
LAD 45 (45.0) 64 (58.7) 0.11
RCA 34 (34.0) 31 (28.4)
LCX 21 (21.0) 14 (12.8)
Type of lesion§
A 65 (64.4) 60 (55.6) 0.42
B 31(30.7) 42 (38.9)
C 5(5.0) 6 (5.6)
Direct stenting (%) 61 (65.6) 67 (64.4) 0.86
Stent length (mm) 14.56 + 3.94 15.02 + 4.54 0.44
Stent diameter (mm) 3.17 £ 0.39 3.12 +0.37 0.31

Data are presented as mean + SD or number (%) where applicable
1 DES: Drug eluting stent
$1BMS: Bare metal stent

§Type of lesion:

9 -
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Figure 1. Frequency and 95% confidence intervals of events following Osvix or Plavix placement
in bare-metal or drug eluting stents patients
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Figure 1 shows the frequency and 95% con-
fidence intervals of events such as death, in-
stant thrombosis, MACE rate, and MI follow-
ing Osvix or Plavix placement in Bare-metal or
drug eluting stents patients.

There was no significant difference regard-
ing MACE rate in patients treated with Osvix
compared with Plavix (Figure 1). The study
groups had the same frequency of MI, throm-
bosis, stroke and TVR (Figure 1). Regarding
changes in laboratory variable, no significant
changes were found concerning liver enzymes,
platelet and neutrophil counts between the two
drug regimens in both DES and BMS groups
(Figures 2 and 3).

Discussion
OPCESS is the first randomized trial to

Khosravi et al

compare the effect of a generic form of clopi-
dogrel on MACE after coronary stenting in
Iran. Increased platelet activity has been
shown to increase cardiovascular complica-
tions in acute coronary syndrome (ACS), and
subsequent to PCIL15 Various studies have
demonstrated that administration of antiplate-
let drugs such as aspirin, ticlopidine and clo-
pidogrel reduce short and long-term cardi-
ovascular events in patients suffering ACS or
undergoing PCL.16 We studied the short and
long-term cardiovascular complications, in-
cluding death, myocardial infarction, stroke,
TLR and TVR in patients treated with Osvix
(300 mg bolus, and 75 mg/daily maintenance)
or Plavix (300 mg bolus, and 75 mg/daily
maintenance). Assessment of secondary end-
points such as angina, heart failure (HF),

|

} |
= ) == - \ : [Fos]
o — P N
- . 8 - . \'
R - A
N I

Figure 2. Changes of serum platelet and neutrophil counts following Osvix and Plavix regimens in
patients who underwent bare-metal or drug eluting stenting
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Figure 3. Changes of serum aspartate aminotransferase and alanine aminotransferase levels fol-
lowing Osvix and Plavix regimens in patients who underwent bare-metal or drug eluting stenting
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major hemorrhagic episodes, and reduction of
platelet or neutrophil counts and liver enzyme
changes revealed no significant difference be-
tween the two treated groups. Reduced sys-
tolic performance and ageing are among im-
portant factors underlying MACE in these pa-
tients. However, the frequency distribution of
age, sex and left ventricular systolic function
were similar in Osvix and Plavix groups. Ta-
vazzi showed that concomitant disease and
CVD risk factors can increase MACE."”” Whe-
reas these risk factors were evenly distributed
in the two groups in this randomized clinical
trial; a higher frequency of hypertension in the
Osvix group was seen (p = 0.001) (Table 2).
Kang and colleagues demonstrated that hyper-
tension does not affect short and long-term
cardiovascular complications of PCI.18 Patients
in Osvix group showed nonsignificant lower
MACE rate than the Plavix group (p < 0.05).
Thus, it can be concluded that Osvix has at
least similar CVD complications as Plavix. Ali-
doosti and colleagues showed that the type of
vessel selected for PCI did not affect the short
and long term complications of the proce-
dure.’ In our study, the frequency distribution
according to the vessel elected for angioplasty
was the same in both groups. Various studies
have demonstrated an increase in short and
long term post-angioplasty complications in
patients with complex lesions: the worse the
anatomy and morphology of the lesion, the
more difficult the procedure and the poorer
the outcomes.202! In our study, the frequency
distribution of the type of coronary lesion
elected for angioplasty was not significantly
different in the Osvix and Plavix groups. In
separate studies, Singh and Pompa showed
that the length and diameter of stents are di-
rectly, and inversely proportional to TLR.2223
In our study, the stent length and diameter, as
well as angioplasty technique had similar dis-
tribution in both groups, although the rate of
TVR was low in our study as shown by results.
This may have been due to the short follow-up
period (one month for non-pharmacological
stents and six months for pharmacological
stents). TVR was seen in two of our patients

JRMS/ May 2011; Vol 16, No 5.
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who underwent CABG a day after unsuccess-
ful angioplasty. Based on comparison of fre-
quency distribution of patients according to
MACE in the preceding one and six months for
BMS and DES stents, respectively, the inci-
dence of MACE including death was similar in
the Osvix and Plavix groups. The incidence of
MI was 0.4% in the Osvix and 1.4% in the Pla-
vix groups with no significant difference. In-
stent thrombosis occurred in 0.4% of Osvix and
0.5% of Plavix groups. We found the same re-
sults regarding stroke, TVR and overall
MACE. No significant difference was observed
between the two groups in regard to episodes
of angina, HF and bleeding which suggest no
inferiority of Osvix compared to Plavix. Al-
though the occurrence of events was not sig-
nificantly different in the two groups, the dis-
tribution of findings revealed an up-sloping
trend in complications in the Plavix group.
Thus, it may be concluded that Osvix was not
associated with more complications than Pla-
vix in patients who underwent PCI. Safety of
antiplatelet drugs is of great importance and
must be assessed against possible side-effects.
Gurbel demonstrated that including clopido-
grel in the therapy of unstable angina patients,
significantly reduced mortality from MACE.
Although clopidogrel may significantly in-
crease the risk of bleeding, its benefits have
been shown to outweigh the risks.2* Yusuf and
colleagues showed that adding clopidogrel to
aspirin reduced MACE but increased the risk
of bleeding.?> However, in our study, the rate
of major bleeding in Osvix and Plavix groups
who were treated with aspirin too, were not
significant. During our follow-up period, mean
platelet counts did not change significantly in
either groups (Plavix, p = 0.80 and Osvix,
p =0.99) or between them (p = 0.87). However,
neutrophil counts were reduced significantly
in the two groups (p < 0.001), but the trend of
change in counts was not significantly differ-
ent between the two groups. The above find-
ings showed that adverse hematological effects
(thrombopenia or neutropenia) did not in-
crease in the Osvix group as compared to the
Plavix group.
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We noted some limitations to our study, the
most important of which was the small study
population. However, the power of the study
was enough to achieve the main and secondary
objectives of the study. We recommend future
studies to be carried out with larger study
population. The other important limitation was
that the angiographies were performed by dif-
ferent cardiologists in different centers. Thus,
interobserver variability was inevitable.

Khosravi et al

In conclusion, our data demonstrated the
safety of Osvix in improving clinical outcome
compared to Plavix after coronary stenting in
BMS or DES using patients. The frequency of
MACE, non-cardiac events or adverse hemato-
logical changes did not increase with Osvix
compared to Plavix patients which suggest it’s
safety. However, due to more cost advantages
of Osvix regimen over Plavix, administration
of Osvix among Iranian patients is preferable.
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