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CpaBHeHue 3¢ PEeKTUBHOCTU OPUrMHANbLHOIO
U BOCNpPOU3BEAEHHOr0 Knonuaorpena
y NauMUeHTOB C OCTPbIM KOPOHApHbIM CUHAPOMOM

c nogbeMoM cerMeHTa ST Ha aneKTpoKapauorpamMe
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PA3aHCKUI rocynapcTBEHHbIM MeAULMHCKUIA YHUBEpPCUTET MMeHM akapemuka W. M. MaenoBa, PasaHb, Poccuiickan Oepepauma

AHHOTAUNA

BsedeHue. Bompoc OLEHKM BAMAHUA TEHEPUYECKUX aHTUTPOMOOLMTApHBIX MpenapaTtoB Ha Mcxodbl OCTPOro
KopoHapHoro cuHapoMa (OKC) octaetca [o cux nop He peLLeHHbIM, 0C06eHHO Ha hoHe COBpPEMEHHOM Tepanuu 3aboneBaHus.

Llene. OueHMTL TEPaNeBTUYECKYI0 SKBMBANIEHTHOCTb OPUrMHANBHOMO U BOCMPOM3BEAEHHOMO Npenapara Knonugorpena
y naupmenToB ¢ OKC ¢ nogbeMoM cermenTa ST (OKCnST) npy HabniopeHu B TeYeHWe Tpex NieT.

Mamepuanel u Memodsl. B nunoTHoe 0aHOLEHTPOBOE OTKPLITOE PETPOCMEKTUBHO-NPOCMEKTUBHOE HabmiogaTensHoe
nccnegosanue ¢ 2016 no 2018 rr. 6bim BKModeHbl NaumeHTbl ¢ OKCRST (n = 94; cpeaHmi Bospact 59,98 + 7,42 ner; 68,3%
My*KUWH). Kputepum BKoYEHWA: NOANMCaHHOe MHPOPMMPOBaHHOE corniacue, Bo3pacT oT 25 fo 70 neT; NoATBEpHKAEHHbIN
OKCnST ¢ BbINOIHEHHBIMK KOPOHApOaHrorpaguen U 3HA0NPOTE3MPOBAHMEM KOPOHAPHBIX apTepuiA; NpUeM Knonuaorpena
(opurmHansHoro mMnu BocnpousBseneHHoro npenapatos). Bo Bpema rocnutanusaumm no nosogy OKCRST Bce naumeHTbl
nonyyanu OpUrMHanbHBIA KNonuaorpen B [o3e 75 Mr/cyT., mocne BbIMUCKM NaumeHTbl Obinn pacnpegeneHbl Ha [Be
rpynnbl: FPYNMy opuruHanbHoro Knonuaorpena (Mnaesmkc®; n = 63) v rpynny Bocnpov3BefeHHOro Knonugorpena (3unt®,
Knonuporpen®; n = 31). B TeuyeHne 1 roga naumeHTbl NPUMHUMANMU KNONWZOrPeNl COBMECTHO C aLeTU/CcanuLMIoBoM
KMCNOTOM, 3aTeM NpOJOSIKMIM MPUEM aLeTUICaNMLMIOBOMA KUCIOTHl B BUAE MoHoTepanuu. MepawaHa HabniogeHus
coctaBuna 35,5 + 3,4 Mec., oTKNIKK uccnenosaHmua — 100%.

Pe3synemamel. YactoTa pa3BuUTWA NeTabHbIX UCXOAO0B OT BCEX MpUYMH (06L1aA CMEPTHOCTL) M YacToTa MOBTOPHbIX
MHDAPKTOB MMOKapAa Meay CpaBHMBAeMbIMM FpynnaMu CTaTUCTUYECKM 3HAUMMO He pasnuyanacb. B To ke Bpems
y NaumeHToB, MPMHUMABLLMX BOCMPOM3BELEHHbIV Knonuaorpen, Yactota nosTopHoro OKC 6bina HUMKe, YeM y MaLMeHToB
NPYHUMABLUMX OpUrMHanbHbIA  Knonuporpen (6,45% npotue 26,98%, p < 0,05). OpurvHanbHbIA - Knonuporpen
11 BOCTPOM3BEAEHHbIE NMpenapaThbl XOpoLLUo NePEeHOCUMNNCE: B 06enx rpynnax He 6bifo 3aperucTpyupoBaHo HU OJHOO CilyYas
KpPOBOTEUEHMA 1 HEXENATESbHbIX ABMIEHWMN, CBA3AHHBIX C MPUEMOM aHTUarperaHTa.

3aknoyeHue. BocnpomsBefeHHble npenapatbl Knonugorpena y naumedtoB ¢ OKCnST no addektmBHOCTU
1 6e30MacHOCTM He YCTyNaloT OpUrMHanbHOMY npenapary.

KnioueBble cnoBa: K/onudozpest; ocmpuili KOPOHAPHLIU CUHOPOM ¢ nodvemMom ceamedma ST; OKC; OKCnST; opuauHanbHbil
npenapam; socnpou3sedeHHbIl npenapam
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Comparison of Effectiveness of Branded
and Generic Clopidogrel in Patients with ST-Elevation
Acute Coronary Syndrome on Electrocardiogram

Anna V. Andreyeva™, Evgeniy V. Filippov

Ryazan State Medical University, Ryazan, Russian Federation

ABSTRACT

INTRODUCTION: Assessment of the effect of generic antiplatelet drugs on the outcomes of the acute coronary
syndrome (ACS) still remains an unresolved issue, especially in terms of modern therapy of the disease.

AIM: To assess therapeutic equivalence of the original and generic clopidogrel drug in patients with ST-elevation
ACS (STE-ACS) during a three-year follow-up period.

MATERIALS AND METHODS: The pilot single-center open-label retrospective-prospective observational study
between 2016 and 2018 included patients with STE-ASC (n = 94; mean age 59.98 + 7.42 years; 68.3% of men). Inclusion
criteria: signed informed consent, age from 25 to 70 years; confirmed STE-ACS with performed coronary angiography
and coronary angioplasty; intake of clopidogrel (branded or generic). During hospitalization for STE-ACS, all patients
received branded clopidogrel at a dose of 75 mg/day, after discharge, the patients were divided into two groups: the
branded clopidogrel group (Plavix®; n = 63) and the generic clopidogrel group (Zilt®, Clopidogrel®; n = 31). For 1 year,
patients took clopidogrel together with acetylsalicylic acid, then continued intake of acetylsalicylic acid as monotherapy.
The median follow-up was 35.5 + 3.4 months, the study response was 100%.

RESULTS: There were no statistically significant differences between the compared groups in all-cause mortality
rate (overall mortality) and incidence of recurrent infarctions. At the same time, the frequency of recurrent ACS was
lower in patients taking generic clopidogrel than in those taking branded clopidogrel (6.45% versus 26.98%, p < 0.05).
The branded clopidogrel and generic drugs were well tolerated: no cases of bleeding or adverse events associated with
intake of the antiplatelet drug, were recorded.

CONCLUSION: Generic clopidogrel preparations are not inferior to the branded drug in terms of efficacy and safety
in patients with STE-ACS.
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LIST OF ABBREVIATIONS

ACS — acute coronary syndrome

ASA — acetylsalicylic acid

Cl — confidence interval

HR — hazard ratio

MI — myocardial infarction

STE ACS — ST segment elevation acute coronary syndrome

INTRODUCTION

Clopidogrel is a second-generation inhibitor of
platelet adenosine diphosphate receptor (type P2Y12);
one of the main antiplatelet agents used to treat patients
with ST segment elevation acute coronary syndrome
(STE-ACS) [1, 2].

In 2011, Plavix® (branded clopidogrel from Sanofi-
Aventis Group, France) was one of the best-selling
medical drugs in the world [3]. According to some
authors, half of patients in Russia (55.9%) who suffered
acute coronary syndrome, were adherent to dual
antiplatelet therapy with clopidogrel and acetylsalicylic
acid (ASA) for the recommended 12 months [4-6], with
the leading reason for refusal of clopidogrel being its
high cost [7].

One possible solution to this problem is the use
of generic drugs, which are equivalent in composition
to the branded drug, but are considerably lower in cost
[8]. A disadvantage of this approach is that up to the
moment there are practically no research that would
evaluate the therapeutic equivalence of the branded and
generic clopidogrel in patients with STE-ACS. There are
only single works comparing the effect of clopidogrel
from different manufacturers on platelet aggregation
[9, 10] and also investigating the effect of the drugs in
patient with non-ST-segment elevation ACS [11, 12].

The aim of this study to evaluate the therapeutic
equivalence and adverse outcomes between the branded
and generic clopidogrel in patients with ST segment
elevation acute coronary symptom over a three-year
follow-up.

MATERIALS AND METHODS

The pilot single-center open-label retrospective-
prospective observational study conducted on the base
of the cardiology department with an intensive care
ward for patients with acute myocardial infarction (MI)
of the Regional Clinical Cardiology Dispensary (RCCD) of
Ryazan, included patients with STE-ACS who underwent
inpatient treatment from 2016 to 2018. The study was
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approved by the Local Ethics Committee of the RCCD
(Protocol No. 12 of December 18, 2019).

Inclusion criteria: signed informed consent;
age from 25 to 70 years; confirmed STE-ACS with
performed coronary angiography and coronary artery
endoprosthetics; intake of clopidogrel (branded or
generic).

Exclusion criteria: arterial hypertension with
systolic blood pressure = 180 mmHg and/or diastolic
blood pressure = 110 mmHg) not controlled by
antihypertensive drugs; thrombolytic therapy; life
expectancy less than 1 year; erosive-ulcerative lesions
of the gastrointestinal tract; marked disorders in renal
(estimated glomerular filtration rate < 30 ml/min./1.73 m?)
and liver (severe liver failure — 10-15 points on the
Child—Pugh scale) functions; hemorrhagic syndrome;
intake of more than 10 units of alcohol per week or
history of alcoholism; drug addiction; participation in
any clinical trials of drugs in the past 30 days; known
inefficiency of/intolerance to clopidogrel.

Patients underwent a standard examination,
including complete blood count, clinical urine analysis,
blood biochemistry, electrocardiography, coagulogram,
glomerular filtration rate calculation, cardiac ultrasound,
and coronary angiography.

All patients received a comparable therapy for
STE-ACS according to the 2016 Clinical recommendations
of the Ministry of Healthcare of the Russian Federation
and 2017 Clinical recommendations of the European
Society of Cardiology, which included ASA, clopidogrel,
angiotensin-converting enzyme inhibitor, beta-blockers,
heparin/enoxaparin, nitroglycerin, statins, amiodarone
(for paroxysmal atrial fibrillation).

During hospitalization for STE-ACS, all patients
received the branded clopidogrel at a dose of 75 mg/day.
After the discharge, the patients were divided into two
groups:

- group of branded clopidogrel (Plavix®; n = 63);

- group of generic clopidogrel (Zylt®, Clopidogrel®;
n=31).
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Patients of both groups were taking clopidogrel
at a dose of 75 mg/day together with ASA within 1 year,

patients are given in Table 1, coronary artery lesion
according to coronary angiography in Table 2, and
the treatment administered in Table 3.

after which continued intake of ASA as monotherapy.

The clinical and demographic characteristics of the

Table 1. Baseline Clinical and Demographic Characteristics of Patients of Compared Groups

Parameters Branded clopidogrel Generic clopidogrel P

n 63 31 -

Age, M = SD, years 59.98 + 7.42 57.55+ 95 0.176
Men, n (%) 43 (68.3%) 26 (83.9%) 0.139

Clinical Characteristics
Body mass index, M + SD, kg/m’ 29.05 £ 492 26.7 +3.92 0.022
Systolic blood pressure, M + SD, mm Hg 136.1 £23.17 134.63 £+ 1924 0.768
Diastolic blood pressure, M + SD, mm Hg 83.18 £ 12.77 8257 £ 11.25 0.824
Heart rate, M + SD, beat/min. 7726 + 1436 76.6+12.1 0.628
Left ventricular ejection fraction, M + SD, % 93.0+797 51.58 + 8.68 0.437
Anterior location of myocardial infarction, n (%) 35 (55.6) 22 (71.0) 0.182
Lower location of myocardial infarction, n (%) 26 (41.3) 9(29.0) 0.268
Comorbidity

Essential hypertension, n (%) 51 (81.0) 26 (83.9) 0.99
Cerebrovascular disease, n (%) 11(17.5) 8(25.8) 0415
Urolithiasis and/or chronic pyelonephritis, n (%) 13 (20.6) 10 (32.3) 0.307
Obesity, n (%) 9 (143) 30.7) 0.745
Type 2 diabetes mellitus, n (%) 12 (19.0) 4(12.9) 0567
Chronic obstructive pulmonary disease, n (%) 6 (9.5) 4(12.9) 0.725
Chronic heart failure, n (%) 4 (6.4) 132 0.999
Persisting atrial fibrillation, n (%) 23.2) 13.2) 0.999

Table 2. Coronary Artery Lesion Based on Coronary Angiography Data in Patients of Compared Groups at the Time of Inclusion into

Study

Parameters Branded clopidogrel Generic clopidogrel P
n 63 31 -
Anterior interventricular artery, n (%) 35 (55.6) 16 (51.6) 0.826
Right coronary artery, n (%) 38 (60.3) 16 (51.6) 0.507
Circumflex artery, n (%) 26 (413) 7(22.6) 0.107
Others, n (%) 24(38.1) 8(25.8) 0.258

The type of Coronary Bed Lesion by the Number of Arteries Involved
Multi-vessel lesion, n (%) 41 (65.1) 15 (48.4) 0.179
Single-vessel lesion, n (%) 22 (34.9) 16 (51.6) 0.179
Results of Percutaneous Coronary Intervention

Mean number of stents per person, M + SD 1.16 £ 0.41 1.13+0.35 037

DOl https://doi.org/10.17816/PAVLOVJ340920
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Table 3. Pharmacological Treatment of Compared Groups in the Course of Study (n (%))

Parameters Branded clopidogrel Generic clopidogrel p
n 63 31 -
Proton pump inhibitors 32 (50.8) 17 (54.8) 0827
Angiotensin-converting enzyme inhibitors 52 (82.5) 27 (87.1) 0.766
Angiotensin Il receptor blockers 5(7.9) 13.2) 0.66
Beta-adrenoblockers 57 (90.5) 28 (90.3) 0.99
Diuretics 15(23.8) 6 (19.4) 0.79
Long acting nitrates 36 (57.1) 12 (38.7) 0.125
Statins 56 (88.9) 28 (90.3) 0.99
Acetylsalicylic acid 51 (81.0) 26 (83.9) 0.99
Spironolactone 43 (68.3%) 15 (48.4) 0.074
Compliance > 80%, n (%) 63 (100) 31 (100) 1.0

The formed groups were comparable in the main RESULTS

clinical parameters, concomitant diseases, the kind
of the coronary artery lesion and medications taken.
The exception was the body mass index, which appeared
to be higher in patients receiving Plavix® than in those
prescribed generic clopidogrel (by 8.8%, p = 0.022;
Table 1).

Endpoints (in this analysis) were all-cause mortality,
MI, recurrent ACS.

Patients’ adherence to taking antiplatelet drugs,
renin-angiotensin-aldosterone system blockers, beta-
blockers, statins, mineralocorticoid receptor antagonists
was evaluated in the Morisky—Green test (the version
actual at the time of study) [13]. Compliance below 80%
was considered unsatisfactory.

The mean follow-up period in the study was 35.5 +
3.4 months. The study response was 100%.

The obtained data were processed using Statistica
13.0 (Stat Soft Inc., USA) and Excel 2016 (Microsoft
Corporation, USA). The distribution of variables was
assessed using Shapiro-Wilk test. Quantitative data
are presented in the table as the arithmetic mean and
standard deviation (M = SD, since the data distribution
was normal), qualitative parameters are presented as
frequencies (in percent). The statistical significance
of differences between quantitative parameters was
assessed using Student's t-test for unrelated samples.
The statistical significance of differences between
qualitative parameters was analyzed using Fisher's exact
test. The efficacy of the generic and branded clopidogrel
was calculated by endpoints (based on the hypothesis of
therapeutic equivalence of the drugs): no worse — p < 0.05,
superior to the original clopidogrel — p < 0.001.

https://daiorg/1017816/PAVLOVJ340920

When analyzing the efficacy and safety of the branded
and generic drugs, the following results were obtained
(Figure 1). The frequency of all-cause deaths (overall
mortality) and of recurrent Ml between the compared
groups had no statistically significant differences.
At the same time, in patients who were prescribed
generic clopidogrel, the incidence of ACS was lower
than in patients prescribed the branded clopidogrel
(6.45% vs. 26.98%, p = 0.027).

Inthe group of generic clopidogrel, no cases of coronary
artery restenosis, acute cerebrovascular accidents,
deaths from cardiovascular diseases, bleedings or other
serious adverse reactions were recorded, while in the
group of the branded drug their incidence was 4.76%,
3.17%, 15.87%, 0% and 0%, respectively (p > 0.05).

DISCUSSION

Confirmation of equal clinical efficacy of generic drugs
is an important step in their post-registration development
[14]. In the presented work, the therapeutic efficacy of
the branded and generic clopidogrel are compared in
patients with STE-ACS over a three-year follow-up.

It was found that the frequency of all-cause death
(overall mortality) and the incidence of recurrent MI
had no statistically significant difference between the
compared groups, no differences were either obtained
in the incidence of coronary artery restenosis, acute
cerebrovascular accidents and death from cardiovascular
diseases. The branded and generic clopidogrel
preparations were well tolerated; not a single case of
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Fig. 1. Frequency of outcomes in patients with ST-segment elevation acute coronary syndrome prescribed branded and generic

clopidogrel.

Note: * — p < 0.05, statistically significant differences between the compared groups

bleeding and adverse events associated with intake of
the antiplatelet drug was recorded. The data obtained
evidence the comparability of the branded and studied
generic clopidogrel preparations.

Upon that, these results are comparable with the
results of evaluating the equivalence of clopidogrel
preparations in another pathology. Thus, a population-
based observational study in patients with ACS showed
that at 1 year of therapy, 17.6% of patients prescribed
branded clopidogrel and 17.9% of patients prescribed
generic clopidogrel, experienced fatal outcome and
ACS (there were no statistically significant differences
between the groups, p > 0.05) [15].

In the prospective single-center, open-label study
in patients with non-STE ACS, no overall mortality, Ml,
revascularization, stent thrombosis, thrombolysis in
MI and bleedings were recorded in patients during in-
hospital stay or 1 month of follow-up when receiving
branded or generic clopidogrel [11].

The meta-analysis by D. Caldeira, et al. (2012)
included three studies involving 760 patients of 2
randomized controlled trials and 1 cohort study. The
hazard risk (HR) for major cardiovascular events was
1.01 (95% confidence interval (Cl) 0.67-1.52) [16].

At the same time, in the given study it was found
that in patients who were prescribed generic clopidogrel,
the ACS incidence was statistically significantly lower
than in patients who were prescribed the branded
clopidogrel. Compliance of patients in the study was
comparable, therefore the obtained results are unlikely
to be associated with adherence to treatment.

Similar results were obtained in a number of other
studies. Analysis of the frequency of adverse (undesirable)
reactions after taking the branded clopidogrel and its
generics, according to the Food and Drug Administration

DOl https://doi.org/10.17816/PAVLOVJ340920

Adverse Event Reporting System, showed a decrease in
patient mortality when taking generics (HR 0.38; 95% Cl
0.32-0.43; p < 0.0001 for the entire observation period
and HR 0.40; 95% Cl 0.37-0.45; p < 0.004 for 2010-
2017). In contrast, cardiac (HR 1.12; 95% CI 1.0-1.25;
p < 0.06), hemorrhagic (HR 1.45; 95% CI 1.33-1.57;
p < 0.0001) and cutaneous (HR 1.20; 95% CI 1.00-1.44;
p < 0.05) adverse events developed more frequently
with the use of generics. The authors associated
the higher mortality rate with the use of the branded
clopidogrel with the fact that generic manufacturers
were reluctant to report fatal cases [17].

In a retrospective study it was found that the use
of generic clopidogrel bisulfate (n = 254) compared
with the use of branded clopidogrel (n = 185) was
associated with a decrease in antiplatelet resistance
(from 44% to 31%, p < 0.01) and a decrease in the
mean resistance index (from 5.06 + 4.55 to 3.32 + 4.03,
p < 0.01). No statistically significant differences in the
prevalence of secondary events were found between
the studied drugs [18].

CONCLUSION

In the course of the present work, it was shown
that the studied generic drugs of clopidogrel in patients
with acute coronary syndrome with ST segment elevation
on the electrocardiogram are not inferior to the branded
clopidogrel in the efficacy and safety. It is necessary
to conduct larger multi-center randomized clinical trials
that could confirm the results of this work, which is
important for the public healthcare.

Limitations of the study: all limitations characteristic
of a pilot study and a small sample are also present
in this study (intake of the branded clopidogrel by all
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patients during in-hospital period of the study, small
sample size, short follow-up period, lack of a more
thorough control of adherence to treatment throughout
the entire follow-up period).
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