
137Pak Heart J 2020 Vol. 53 (02) 137 - 142

Pak Heart J
ORIGINAL ARTICLE

1 National Institute of 
Cardiovascular Diseases (NICVD), 
Karachi, Pakistan

Address for Correspondence: 
Dr. Syed Fayaz Mujtaba
National Institute of Cardiovascular 
Diseases (NICVD), Larkana, 
Pakistan 
Emails: 
fayazmujtaba@yahoo.com

Contribution
SFM conceived the idea and 
designed the study. Data collection 
and manuscript writing was done 
by SFM, JUR, JAS, RAP, and MK. 
All the authors contributed equally 
to the submitted manuscript. 

All authors declared no conflict of 
interest.

This article may be cited as:
Mujtaba SF, Rehman JU, Sial JA, 
Pathan RA, Karim M. Antiplatelet 
Adherence at Six Months After 
Primary Percutaneous Coronary 
Intervention Performed at a Rural 
Satellite Center. Pak Heart J. 
2 0 2 0 ; 5 3 ( 0 2 ) : 1 3 7 - 1 4 2 . 
https://doi.org/10.47144/phj.v53i
2.1803

ABSTRACT
Objectives: To determine the frequency of dual antiplatelet adherence at six 
months after primary PCI performed at rural satellite center.

Methodology: This was a descriptive study conducted at Rural Satellite Center 
(Larkana) of the National Institute of Cardiovascular Disease, Pakistan from 
October 2017 to March 2018. Patients of either gender between the ages of 
20-80 years who underwent primary Percutaneous Coronary Intervention (PCI) at 
least six months ago were included in this study. Compliance with antiplatelet 
therapy was assessed by interview at follow up. Patients were labeled as 
compliant if they took both aspirin and clopidogrel at the time of follow up at six 
months.

Results: Of the total of 241 patients, 208 (86.3%) were male. The mean age of 
the patients was 53.37 ± 11.07 years. Hypertension was present in 170 
(70.5%), 101 (41.9%) were diabetic, 104 (43.2%) were smokers and 18 (7.5%) 
were obese. The most common culprit artery was left anterior descending (LAD) 
artery, 149 (61,8%), followed by the right coronary artery (RCA) in 83 (34.4%) 
patients. Nearly 12.1% (31) patients had the three-vessel disease, whereas, 
53.9% (130) patients had single-vessel involved. Compliance with antiplatelet 
therapy at six months was found to be 89.6%, 219 (90.9%) were compliant to 
aspirin while 218 (90.5%) were compliant to clopidogrel.

Conclusion: In our population, a significant number of patients (10.4%) were not 
compliant with dual antiplatelet therapy after six months of primary PCI. The dual 
antiplatelet adherence, in our population, is lower than in developed countries. 
Therefore, efforts should be made to increase compliance.
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INTRODUCTION
Coronary artery disease (CAD) is on the rise in developing 
countries.1 It is estimated that CAD-related mortality rates 
will double from 1990 to 2020, due to an increase in deaths 
mainly from the developing world.2 A large number of 
Pakistani population is suffering from CAD.3,4 Percutaneous 
coronary artery intervention (PCI) is nowadays widely used 
procedure for both acute coronary syndrome (ACS) and 
stable coronary artery disease.5 Primary PCI in ST-segment 
elevation myocardial infarction (STEMI) is recommended 
and favorable therapy in the majority of the cases. 
Nowadays a large number of PCI procedures are performed 
in developing countries. Dual antiplatelet therapy is 
recommended after stenting; therefore strict compliance to 
dual antiplatelet is necessary.6

However non-adherence to dual antiplatelet is still a 
problem. Non-adherence can be due to many reasons, one 
study has divided non adherence into Cessation as 
discontinuation (physician recommendation), interruption 
(for surgery) or disruption (due to non-compliance or 
bleeding).7 One study conducted in Saudi Arabia and 
reported that still a good number of patients are not 
adherent to dual antiplatelet.8

Owing to the easy availability of PCI in developing countries 
financial burden of dual antiplatelet is an issue, for example 
in cases of ACS where some centers, like ours, may provide 
free of cost primary or early invasive angioplasty but the 
patient has to bear the cost of subsequent dual antiplatelet 
therapy for a prolonged time. Therefore, adherence to dual 
antiplatelet may be different in a predominantly lower 
socioeconomic setup. Secondly, the literacy rate is low in 
our population; many studies have found an inverse 
relationship between lack of knowledge and drug 
adherence.9 Non-affordability and illiteracy may cause 
different rates of drug adherence in our population.

 Therefore, this study was undertaken to determine the 
frequency of antiplatelet adherence in patients after primary 
PCI for STEMI in low socioeconomic settings. Results may 
highlight the magnitude of the problem, hence, a justification 
for corrective measures to increase drug compliance in 
these patients.

METHODOLOGY
This was a descriptive study conducted at a Rural Satellite 
Center (Larkana) of the National Institute of Cardiovascular 
Disease, Pakistan from October 2017 to March 2018. 
Patients of either gender between the ages of 20-80 years 
who underwent primary Percutaneous Coronary 
Intervention (PCI) at least six months ago were included in 
this study after informed consent. Patients with prior 
cardiac-related surgery, chronic kidney diseases (CKD), and 

congenital heart disease were excluded. Patients with active 
GI bleeding were also excluded.

Coronary angiography was performed mostly through radial 
as a preferred route. The procedures were performed within 
90 minutes of hospital arrival for the patients who arrived 
hospital within 24 hours of the onset of chest pain and 
diagnosed with STEMI. The aim of the primary PCI 
procedure was to open the culprit vessel(s) and restore the 
TIMI (thrombolysis in myocardial infarction) III flow. The 
decision regarding stenting and type of stent was left on the 
treating consultant. In the case of hemodynamic instability 
PCI of the non-culprit artery was undertaken at the 
discretion of the consultant.

During hospitalization and after discharge, patients were 
prescribed with aspirin 300 mg for one month followed by 
75 mg daily as a maintenance dose. Clopidogrel was 
advised 75 mg twice daily for one month followed by 75 mg 
daily as a maintenance dose. Antiplatelets were prescribed 
either separately or in combination according to the 
discretion of the consultant at the time of follow-up visit at 
one month. Beta-blockers, ACEI 
(angiotensin-converting-enzyme inhibitor), and statin were 
advised in different doses. At six months patients were 
called for a checkup. Patients who turned up for interview 
were asked about the compliance of different drugs and 
noted in proforma. Patients who were taking both 
antiplatelets were labeled as compliant. The primary 
outcome of interest was compliance with dual antiplatelet 
after six months of the primary percutaneous coronary 
intervention (PCI). And the secondary outcome was 
compliance with other anti-ischemic treatments like 
beta-blockers, Angiotensin-converting-enzyme inhibitors 
(ACEI), and statin.

Collected data were entered and analyzed using IBM SPSS 
Statistics for Windows, Version 21.0. (IBM Corp., Armonk, 
NY, US). Descriptive statistics such as mean ± standard 
deviation (SD) or median [interquartile range; IQR] or 
frequency and percentages were calculated appropriately. 
Chi-square test was applied to assess the association 
between outcome and baseline demographic and clinical 
characteristics. The calculated p-value of less than or equal 
to 0.05 was the significance criteria for the test.

RESULTS
Of the total of 241 patients, 208 (86.3%) were male. The 
mean age of the patients was 53.37 ± 11.07 years. Of the 
total sample, 101 (41.9%) were diabetic, hypertension was 
present in 170 (70.5%), 104 (43.2%) were smokers and 18 
(7.5%) were obese. Baseline characters and details of 
occupation are given in Table 1.

The most common culprit artery was left anterior 

DISCUSSION
Dual antiplatelet therapy is very important during the initial 
days of PCI.10,11 Latest Guidelines recommend that dual 

antiplatelet therapy should be continued for at least one-year 
in ACS patients.12 At our center, we use drug-eluting stents 
(DES) for the primary PCI of most of the patients. 
Continuation of dual antiplatelet at least for 12 months is 
very necessary in case of DES implantation13,14 otherwise 
the risk of stent thrombosis and in-stent restenosis (ISR) 
increases.15,16

Dual antiplatelet compliance was 90% at six months. One 
study from the developed world has shown almost 95% of 
drug compliance to dual antiplatelet after acute myocardial 
infarction (AMI),17 which is much higher than our 
population.

Many studies from developed nations also report a higher 
adherence rate for long term dual antiplatelet therapy.18-20 
The reasons for higher adherence to dual antiplatelet in 
developed countries can be multifold. One of the possible 
reasons for their success may be the strict fellowship of 
guidelines. Their healthcare system from general 
practitioners to tertiary care is well organized and 
coordinated. General practitioners (GP’s) are the backbone 
of the healthcare system. If GP’s are aware of updated 
guidelines regarding dual antiplatelet therapy they can 
impact adherence a lot. For example, they may not stop dual 
antiplatelet for complications like minor dyspepsia or minor 
surgical procedure which can be done with minimum risk of 
bleeding while the patient continues to have dual antiplatelet.

Secondly, developed countries have a well-developed 
medical insurance system in place. On the contrary, our 
patients solely rely on public sector hospitals for free 
provision of medicines. The free provision of medicine, after 
a patient is discharged, is not without its own perils. Misuse 
of the facility is often reported in the shape of the medicine 
being sold to commercial pharmacy stores. Because of the 
lack of monitoring pharmacy stores do purchase these 
medicines from patients at lower rates and sale these 
medicines to customers. Hence free provision of medicine 
may not be the only solution to increase adherence. Rather 
a well-coordinated structure for monitoring and avoidance 
of misuse of the facility may give better results.

On the contrary, less compliance with dual antiplatelet in our 
population can be due to two main reasons, the first reason 
is the non-affordability of patients. Most of our patients 
belong to poor socioeconomic status. Our center is a public 
sector hospital and the initial treatment cost included PCI 
and medicine was provided free of cost. But after discharge, 
the patient had to buy medicine from his pocket and the cost 
of prolonged dual antiplatelet therapy is not affordable for 
most of our low-income classes. Therefore, the financial 
burden of long term dual antiplatelet is significant 
considering the overall economic condition of our 
population. The second reason may be lack of knowledge. 
The majority of our patients were not educated. They were 
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descending (LAD) artery, 149 (61.8%), followed by the right 
coronary artery (RCA) in 83 (34.4%) patients. Nearly 12.1% 
(31) patients had the three-vessel disease, whereas, 53.9% 
(130) patients had single-vessel involved. Plain old balloon 
angioplasty (POBA) was done in nine (3.7%) patients and 
drug-eluting stent (DES) and bare-metal stent (BMS) were 

deployed in 51% (123) and 45.6% (110) patients 
respectively. Disease burden, localization of culprit lesion, 
and type of stent deployed during the procedure are 
presented in Table 2.

Compliance at six months was found to be 89.6%, 219 

(90.9%) were compliant to aspirin while 218 (90.5%) were 
compliant to clopidogrel. Compliance with beta-blockers, 
ACEI, and statin was found to be 87.6%, 77.8% and 71.8 
respectively. Compliance with dual antiplatelet and other 
anti-ischemic drugs are presented in Table 3.

Patients with left anterior descending artery stenting were 
more complaint while patients undergoing right coronary 
artery stenting were less complaint. Compliance rates after 
six months of the primary percutaneous coronary 
intervention (PCI) by baseline characteristics are presented 
in Table 4.

expected to be less aware of complications if dual 
antiplatelet is stopped prematurely. Many studies have 
shown that poor social background and lack of 
education21,22 are two important causes of drug 
noncompliance. In our population both of these factors are 
common.

Apart from non-affordability other important reasons can be 
disease-related. The majority of the patients presenting with 
STEMI had never been on chronic medications before. In 
most of these patients, this was the first sudden incident of 
health issues. PCI often provide prompt relief in symptom in 
these patients. After discharge as the memories of the initial 
shock period slowly become dimmer, patients start 
negligence in drug adherence. Many of these patients don’t 
have subsequent symptoms. Lack of symptom is a major 
factor for drug non-adherence, as a strong urging factor for 
drug compliance is lost. Therefore prompt and subsequent 
relief of symptoms caused by primary PCI makes it difficult 
for them to take regular medications, which have no 
apparent effect on symptoms. Rather side effects of drugs 
can easily make them noncompliant.

CONCLUSIONS
In our study, a significant number of patients were not 
compliant with dual antiplatelet therapy after six months of 
primary PCI. The dual antiplatelet adherence, in our 
population, is lower than in developed countries. Therefore, 
efforts should be made either by free of cost provision of 
medicine or increasing patient education to increase 
compliance.
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ABSTRACT
Objectives: To determine the frequency of dual antiplatelet adherence at six 
months after primary PCI performed at rural satellite center.

Methodology: This was a descriptive study conducted at Rural Satellite Center 
(Larkana) of the National Institute of Cardiovascular Disease, Pakistan from 
October 2017 to March 2018. Patients of either gender between the ages of 
20-80 years who underwent primary Percutaneous Coronary Intervention (PCI) at 
least six months ago were included in this study. Compliance with antiplatelet 
therapy was assessed by interview at follow up. Patients were labeled as 
compliant if they took both aspirin and clopidogrel at the time of follow up at six 
months.

Results: Of the total of 241 patients, 208 (86.3%) were male. The mean age of 
the patients was 53.37 ± 11.07 years. Hypertension was present in 170 
(70.5%), 101 (41.9%) were diabetic, 104 (43.2%) were smokers and 18 (7.5%) 
were obese. The most common culprit artery was left anterior descending (LAD) 
artery, 149 (61,8%), followed by the right coronary artery (RCA) in 83 (34.4%) 
patients. Nearly 12.1% (31) patients had the three-vessel disease, whereas, 
53.9% (130) patients had single-vessel involved. Compliance with antiplatelet 
therapy at six months was found to be 89.6%, 219 (90.9%) were compliant to 
aspirin while 218 (90.5%) were compliant to clopidogrel.

Conclusion: In our population, a significant number of patients (10.4%) were not 
compliant with dual antiplatelet therapy after six months of primary PCI. The dual 
antiplatelet adherence, in our population, is lower than in developed countries. 
Therefore, efforts should be made to increase compliance.
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Antiplatelet Adherence at Six Months After Primary Percutaneous Coronary Intervention Performed at a Rural Satellite Center

INTRODUCTION
Coronary artery disease (CAD) is on the rise in developing 
countries.1 It is estimated that CAD-related mortality rates 
will double from 1990 to 2020, due to an increase in deaths 
mainly from the developing world.2 A large number of 
Pakistani population is suffering from CAD.3,4 Percutaneous 
coronary artery intervention (PCI) is nowadays widely used 
procedure for both acute coronary syndrome (ACS) and 
stable coronary artery disease.5 Primary PCI in ST-segment 
elevation myocardial infarction (STEMI) is recommended 
and favorable therapy in the majority of the cases. 
Nowadays a large number of PCI procedures are performed 
in developing countries. Dual antiplatelet therapy is 
recommended after stenting; therefore strict compliance to 
dual antiplatelet is necessary.6

However non-adherence to dual antiplatelet is still a 
problem. Non-adherence can be due to many reasons, one 
study has divided non adherence into Cessation as 
discontinuation (physician recommendation), interruption 
(for surgery) or disruption (due to non-compliance or 
bleeding).7 One study conducted in Saudi Arabia and 
reported that still a good number of patients are not 
adherent to dual antiplatelet.8

Owing to the easy availability of PCI in developing countries 
financial burden of dual antiplatelet is an issue, for example 
in cases of ACS where some centers, like ours, may provide 
free of cost primary or early invasive angioplasty but the 
patient has to bear the cost of subsequent dual antiplatelet 
therapy for a prolonged time. Therefore, adherence to dual 
antiplatelet may be different in a predominantly lower 
socioeconomic setup. Secondly, the literacy rate is low in 
our population; many studies have found an inverse 
relationship between lack of knowledge and drug 
adherence.9 Non-affordability and illiteracy may cause 
different rates of drug adherence in our population.

 Therefore, this study was undertaken to determine the 
frequency of antiplatelet adherence in patients after primary 
PCI for STEMI in low socioeconomic settings. Results may 
highlight the magnitude of the problem, hence, a justification 
for corrective measures to increase drug compliance in 
these patients.

METHODOLOGY
This was a descriptive study conducted at a Rural Satellite 
Center (Larkana) of the National Institute of Cardiovascular 
Disease, Pakistan from October 2017 to March 2018. 
Patients of either gender between the ages of 20-80 years 
who underwent primary Percutaneous Coronary 
Intervention (PCI) at least six months ago were included in 
this study after informed consent. Patients with prior 
cardiac-related surgery, chronic kidney diseases (CKD), and 

congenital heart disease were excluded. Patients with active 
GI bleeding were also excluded.

Coronary angiography was performed mostly through radial 
as a preferred route. The procedures were performed within 
90 minutes of hospital arrival for the patients who arrived 
hospital within 24 hours of the onset of chest pain and 
diagnosed with STEMI. The aim of the primary PCI 
procedure was to open the culprit vessel(s) and restore the 
TIMI (thrombolysis in myocardial infarction) III flow. The 
decision regarding stenting and type of stent was left on the 
treating consultant. In the case of hemodynamic instability 
PCI of the non-culprit artery was undertaken at the 
discretion of the consultant.

During hospitalization and after discharge, patients were 
prescribed with aspirin 300 mg for one month followed by 
75 mg daily as a maintenance dose. Clopidogrel was 
advised 75 mg twice daily for one month followed by 75 mg 
daily as a maintenance dose. Antiplatelets were prescribed 
either separately or in combination according to the 
discretion of the consultant at the time of follow-up visit at 
one month. Beta-blockers, ACEI 
(angiotensin-converting-enzyme inhibitor), and statin were 
advised in different doses. At six months patients were 
called for a checkup. Patients who turned up for interview 
were asked about the compliance of different drugs and 
noted in proforma. Patients who were taking both 
antiplatelets were labeled as compliant. The primary 
outcome of interest was compliance with dual antiplatelet 
after six months of the primary percutaneous coronary 
intervention (PCI). And the secondary outcome was 
compliance with other anti-ischemic treatments like 
beta-blockers, Angiotensin-converting-enzyme inhibitors 
(ACEI), and statin.

Collected data were entered and analyzed using IBM SPSS 
Statistics for Windows, Version 21.0. (IBM Corp., Armonk, 
NY, US). Descriptive statistics such as mean ± standard 
deviation (SD) or median [interquartile range; IQR] or 
frequency and percentages were calculated appropriately. 
Chi-square test was applied to assess the association 
between outcome and baseline demographic and clinical 
characteristics. The calculated p-value of less than or equal 
to 0.05 was the significance criteria for the test.

RESULTS
Of the total of 241 patients, 208 (86.3%) were male. The 
mean age of the patients was 53.37 ± 11.07 years. Of the 
total sample, 101 (41.9%) were diabetic, hypertension was 
present in 170 (70.5%), 104 (43.2%) were smokers and 18 
(7.5%) were obese. Baseline characters and details of 
occupation are given in Table 1.

The most common culprit artery was left anterior 

DISCUSSION
Dual antiplatelet therapy is very important during the initial 
days of PCI.10,11 Latest Guidelines recommend that dual 

antiplatelet therapy should be continued for at least one-year 
in ACS patients.12 At our center, we use drug-eluting stents 
(DES) for the primary PCI of most of the patients. 
Continuation of dual antiplatelet at least for 12 months is 
very necessary in case of DES implantation13,14 otherwise 
the risk of stent thrombosis and in-stent restenosis (ISR) 
increases.15,16

Dual antiplatelet compliance was 90% at six months. One 
study from the developed world has shown almost 95% of 
drug compliance to dual antiplatelet after acute myocardial 
infarction (AMI),17 which is much higher than our 
population.

Many studies from developed nations also report a higher 
adherence rate for long term dual antiplatelet therapy.18-20 
The reasons for higher adherence to dual antiplatelet in 
developed countries can be multifold. One of the possible 
reasons for their success may be the strict fellowship of 
guidelines. Their healthcare system from general 
practitioners to tertiary care is well organized and 
coordinated. General practitioners (GP’s) are the backbone 
of the healthcare system. If GP’s are aware of updated 
guidelines regarding dual antiplatelet therapy they can 
impact adherence a lot. For example, they may not stop dual 
antiplatelet for complications like minor dyspepsia or minor 
surgical procedure which can be done with minimum risk of 
bleeding while the patient continues to have dual antiplatelet.

Secondly, developed countries have a well-developed 
medical insurance system in place. On the contrary, our 
patients solely rely on public sector hospitals for free 
provision of medicines. The free provision of medicine, after 
a patient is discharged, is not without its own perils. Misuse 
of the facility is often reported in the shape of the medicine 
being sold to commercial pharmacy stores. Because of the 
lack of monitoring pharmacy stores do purchase these 
medicines from patients at lower rates and sale these 
medicines to customers. Hence free provision of medicine 
may not be the only solution to increase adherence. Rather 
a well-coordinated structure for monitoring and avoidance 
of misuse of the facility may give better results.

On the contrary, less compliance with dual antiplatelet in our 
population can be due to two main reasons, the first reason 
is the non-affordability of patients. Most of our patients 
belong to poor socioeconomic status. Our center is a public 
sector hospital and the initial treatment cost included PCI 
and medicine was provided free of cost. But after discharge, 
the patient had to buy medicine from his pocket and the cost 
of prolonged dual antiplatelet therapy is not affordable for 
most of our low-income classes. Therefore, the financial 
burden of long term dual antiplatelet is significant 
considering the overall economic condition of our 
population. The second reason may be lack of knowledge. 
The majority of our patients were not educated. They were 

2013;2013:465979

6. Paravattil B, Elewa H. Strategies to Optimize Dual 
antiplatelet therapy after coronary artery stenting 
in acute coronary syndrome. J Cardiovasc 
Pharmacol Ther 2017;22(4):347–55.

7. Giustino G, Baber U, Yu J, Sartori S, Ariti C, 
Pocock S, et al. Patterns of adherence to dual 
antiplatelet therapy in patients with coronary artery 
disease undergoing complex percutaneous 
coronary intervention: insights from the Paris 
registry. J Am Coll Cardiol 2015;65(10 
Supplement):A1815.

8. Alrabiah Z, Wajid S, Alsulaihim I, Alghadeer S, 
Alhossan A, Babelghaith SD, et al. Adherence to 
prophylactic dual antiplatelet therapy in patients 
with acute coronary syndrome - A study 
conducted at a Saudi university hospital. Saudi 
Pharm J 2020;28(3):369–73.

9. Ni Z, Dardas L, Wu B, Shaw R. Cardioprotective 
medication adherence among patients with 
coronary heart disease in China: a systematic 
review. Heart Asia 2019;11(2):e011173.

10. Fanaroff AC, Rao SV. Antiplatelet Therapy in 
Percutaneous Coronary Intervention. Interv Cardiol 
Clin 2016;5(2):221–37.

11. Aragam KG, Bhatt DL. Antiplatelet therapy in acute 
coronary syndromes. J Cardiovasc Pharmacol 
Ther 2011;16(1):24–42.

12. Elliott J, Kelly SE, Bai Z, Liu W, Skidmore B, 
Boucher M, et al. Optimal Duration of Dual 
Antiplatelet Therapy Following Percutaneous 
Coronary Intervention: An Umbrella Review Can J 
Cardiol. 2019;35(8):1039–46.

13. Levine GN, Bates ER, Blankenship JC, Bailey SR, 
Bittl JA, Cercek B, et al. 2011 ACCF/AHA/SCAI 
Guideline for Percutaneous Coronary Intervention: 
a report of the American College of Cardiology 
Foundation/American Heart Association Task 
Force on Practice Guidelines and the Society for 
Cardiovascular Angiography and Interventions. 
Circulation 2011;124(23):e574–651. 

14. Authors/Task Force members, Windecker S, Kolh 
P, Alfonso F, Collet J-P, Cremer J, et al. 2014 
ESC/EACTS Guidelines on myocardial 
revascularization: The Task Force on Myocardial 
Revascularization of the European Society of 
Cardiology (ESC) and the European Association 
for Cardio-Thoracic Surgery (EACTS)Developed 
with the special contribution of the European 

Association of Percutaneous Cardiovascular 
Interventions (EAPCI). Eur. Heart J 
2014;35(37):2541–619.

15. Habara S, Kadota K, Kuwayama A, Shimada T, 
Ohya M, Miura K, et al. Late restenosis after both 
first-generation and second-generation 
drug-eluting stent implantations occurs in patients 
with drug-eluting stent restenosis. Circ Cardiovasc 
Interv 2016;9(12):e004449. 

16. Byrne RA, Joner M, Kastrati A. Stent thrombosis 
and restenosis: what have we learned and where 
are we going? The Andreas Grüntzig Lecture ESC 
2014. Eur Heart J 2015;36(47):3320–31.

17. Mehran R, Nikolsky E, Witzenbichler B, Guagliumi 
G, Peruga JZ, Brodie BR, et al. Compliance with 
dual antiplatelet therapy and subsequent adverse 
events in patients with stemi undergoing stent 
implantation: analysis from the horizons-ami trial. 
J Am Coll Cardiol 2010;55(10):A185.E1728.

18. Spertus JA, Kettelkamp R, Vance C, Decker C, 
Jones PG, Rumsfeld JS, et al. Prevalence, 
predictors, and outcomes of premature 
discontinuation of thienopyridine therapy after 
drug-eluting stent placement: results from the 
PREMIER registry. Circulation 
2006;113(24):2803–9.

19. Blich M, Shwiri TZ, Petcherski S, Osherov AB, 
Hammerman H. Clopidogrel Therapy 
Discontinuation Following Drug Eluting Stent 
Implantation in Real World Practice in Israel. 
Cardiol Res 2012;3(2):67–72.

20. Gaglia MA, Torguson R, Xue Z, Gonzalez MA, 
Collins SD, Ben-Dor I, et al. Insurance type 
influences the use of drug-eluting stents. JACC 
Cardiovasc Interv 2010;3(7):773–9.

21. Kovacic JC, Lee P, Karajgikar R, Baber U, 
Narechania B, Suleman J, Moreno PR, Sharma SK, 
Kini AS. Safety of temporary and permanent 
suspension of antiplatelet therapy after drug 
eluting stent implantation in contemporary" 
real-world" practice. J Interv Cardiol 
2012;25(5):482.

22. Naidu SS, Krucoff MW, Rutledge DR, Mao VW, 
Zhao W, Zheng Q, et al. Contemporary Incidence 
and Predictors of Stent Thrombosis and Other 
Major Adverse Cardiac Events in the Year After 
XIENCE V Implantation. JACC Cardiovasc Interv 
2012;5(6):626–35.

descending (LAD) artery, 149 (61.8%), followed by the right 
coronary artery (RCA) in 83 (34.4%) patients. Nearly 12.1% 
(31) patients had the three-vessel disease, whereas, 53.9% 
(130) patients had single-vessel involved. Plain old balloon 
angioplasty (POBA) was done in nine (3.7%) patients and 
drug-eluting stent (DES) and bare-metal stent (BMS) were 

deployed in 51% (123) and 45.6% (110) patients 
respectively. Disease burden, localization of culprit lesion, 
and type of stent deployed during the procedure are 
presented in Table 2.

Compliance at six months was found to be 89.6%, 219 

(90.9%) were compliant to aspirin while 218 (90.5%) were 
compliant to clopidogrel. Compliance with beta-blockers, 
ACEI, and statin was found to be 87.6%, 77.8% and 71.8 
respectively. Compliance with dual antiplatelet and other 
anti-ischemic drugs are presented in Table 3.

Patients with left anterior descending artery stenting were 
more complaint while patients undergoing right coronary 
artery stenting were less complaint. Compliance rates after 
six months of the primary percutaneous coronary 
intervention (PCI) by baseline characteristics are presented 
in Table 4.

expected to be less aware of complications if dual 
antiplatelet is stopped prematurely. Many studies have 
shown that poor social background and lack of 
education21,22 are two important causes of drug 
noncompliance. In our population both of these factors are 
common.

Apart from non-affordability other important reasons can be 
disease-related. The majority of the patients presenting with 
STEMI had never been on chronic medications before. In 
most of these patients, this was the first sudden incident of 
health issues. PCI often provide prompt relief in symptom in 
these patients. After discharge as the memories of the initial 
shock period slowly become dimmer, patients start 
negligence in drug adherence. Many of these patients don’t 
have subsequent symptoms. Lack of symptom is a major 
factor for drug non-adherence, as a strong urging factor for 
drug compliance is lost. Therefore prompt and subsequent 
relief of symptoms caused by primary PCI makes it difficult 
for them to take regular medications, which have no 
apparent effect on symptoms. Rather side effects of drugs 
can easily make them noncompliant.

CONCLUSIONS
In our study, a significant number of patients were not 
compliant with dual antiplatelet therapy after six months of 
primary PCI. The dual antiplatelet adherence, in our 
population, is lower than in developed countries. Therefore, 
efforts should be made either by free of cost provision of 
medicine or increasing patient education to increase 
compliance.
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ABSTRACT
Objectives: To determine the frequency of dual antiplatelet adherence at six 
months after primary PCI performed at rural satellite center.

Methodology: This was a descriptive study conducted at Rural Satellite Center 
(Larkana) of the National Institute of Cardiovascular Disease, Pakistan from 
October 2017 to March 2018. Patients of either gender between the ages of 
20-80 years who underwent primary Percutaneous Coronary Intervention (PCI) at 
least six months ago were included in this study. Compliance with antiplatelet 
therapy was assessed by interview at follow up. Patients were labeled as 
compliant if they took both aspirin and clopidogrel at the time of follow up at six 
months.

Results: Of the total of 241 patients, 208 (86.3%) were male. The mean age of 
the patients was 53.37 ± 11.07 years. Hypertension was present in 170 
(70.5%), 101 (41.9%) were diabetic, 104 (43.2%) were smokers and 18 (7.5%) 
were obese. The most common culprit artery was left anterior descending (LAD) 
artery, 149 (61,8%), followed by the right coronary artery (RCA) in 83 (34.4%) 
patients. Nearly 12.1% (31) patients had the three-vessel disease, whereas, 
53.9% (130) patients had single-vessel involved. Compliance with antiplatelet 
therapy at six months was found to be 89.6%, 219 (90.9%) were compliant to 
aspirin while 218 (90.5%) were compliant to clopidogrel.

Conclusion: In our population, a significant number of patients (10.4%) were not 
compliant with dual antiplatelet therapy after six months of primary PCI. The dual 
antiplatelet adherence, in our population, is lower than in developed countries. 
Therefore, efforts should be made to increase compliance.

Keywords: ACS, Aspirin, clopidogrel, Dual antiplatelet, Myocardial infarction
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INTRODUCTION
Coronary artery disease (CAD) is on the rise in developing 
countries.1 It is estimated that CAD-related mortality rates 
will double from 1990 to 2020, due to an increase in deaths 
mainly from the developing world.2 A large number of 
Pakistani population is suffering from CAD.3,4 Percutaneous 
coronary artery intervention (PCI) is nowadays widely used 
procedure for both acute coronary syndrome (ACS) and 
stable coronary artery disease.5 Primary PCI in ST-segment 
elevation myocardial infarction (STEMI) is recommended 
and favorable therapy in the majority of the cases. 
Nowadays a large number of PCI procedures are performed 
in developing countries. Dual antiplatelet therapy is 
recommended after stenting; therefore strict compliance to 
dual antiplatelet is necessary.6

However non-adherence to dual antiplatelet is still a 
problem. Non-adherence can be due to many reasons, one 
study has divided non adherence into Cessation as 
discontinuation (physician recommendation), interruption 
(for surgery) or disruption (due to non-compliance or 
bleeding).7 One study conducted in Saudi Arabia and 
reported that still a good number of patients are not 
adherent to dual antiplatelet.8

Owing to the easy availability of PCI in developing countries 
financial burden of dual antiplatelet is an issue, for example 
in cases of ACS where some centers, like ours, may provide 
free of cost primary or early invasive angioplasty but the 
patient has to bear the cost of subsequent dual antiplatelet 
therapy for a prolonged time. Therefore, adherence to dual 
antiplatelet may be different in a predominantly lower 
socioeconomic setup. Secondly, the literacy rate is low in 
our population; many studies have found an inverse 
relationship between lack of knowledge and drug 
adherence.9 Non-affordability and illiteracy may cause 
different rates of drug adherence in our population.

 Therefore, this study was undertaken to determine the 
frequency of antiplatelet adherence in patients after primary 
PCI for STEMI in low socioeconomic settings. Results may 
highlight the magnitude of the problem, hence, a justification 
for corrective measures to increase drug compliance in 
these patients.

METHODOLOGY
This was a descriptive study conducted at a Rural Satellite 
Center (Larkana) of the National Institute of Cardiovascular 
Disease, Pakistan from October 2017 to March 2018. 
Patients of either gender between the ages of 20-80 years 
who underwent primary Percutaneous Coronary 
Intervention (PCI) at least six months ago were included in 
this study after informed consent. Patients with prior 
cardiac-related surgery, chronic kidney diseases (CKD), and 

congenital heart disease were excluded. Patients with active 
GI bleeding were also excluded.

Coronary angiography was performed mostly through radial 
as a preferred route. The procedures were performed within 
90 minutes of hospital arrival for the patients who arrived 
hospital within 24 hours of the onset of chest pain and 
diagnosed with STEMI. The aim of the primary PCI 
procedure was to open the culprit vessel(s) and restore the 
TIMI (thrombolysis in myocardial infarction) III flow. The 
decision regarding stenting and type of stent was left on the 
treating consultant. In the case of hemodynamic instability 
PCI of the non-culprit artery was undertaken at the 
discretion of the consultant.

During hospitalization and after discharge, patients were 
prescribed with aspirin 300 mg for one month followed by 
75 mg daily as a maintenance dose. Clopidogrel was 
advised 75 mg twice daily for one month followed by 75 mg 
daily as a maintenance dose. Antiplatelets were prescribed 
either separately or in combination according to the 
discretion of the consultant at the time of follow-up visit at 
one month. Beta-blockers, ACEI 
(angiotensin-converting-enzyme inhibitor), and statin were 
advised in different doses. At six months patients were 
called for a checkup. Patients who turned up for interview 
were asked about the compliance of different drugs and 
noted in proforma. Patients who were taking both 
antiplatelets were labeled as compliant. The primary 
outcome of interest was compliance with dual antiplatelet 
after six months of the primary percutaneous coronary 
intervention (PCI). And the secondary outcome was 
compliance with other anti-ischemic treatments like 
beta-blockers, Angiotensin-converting-enzyme inhibitors 
(ACEI), and statin.

Collected data were entered and analyzed using IBM SPSS 
Statistics for Windows, Version 21.0. (IBM Corp., Armonk, 
NY, US). Descriptive statistics such as mean ± standard 
deviation (SD) or median [interquartile range; IQR] or 
frequency and percentages were calculated appropriately. 
Chi-square test was applied to assess the association 
between outcome and baseline demographic and clinical 
characteristics. The calculated p-value of less than or equal 
to 0.05 was the significance criteria for the test.

RESULTS
Of the total of 241 patients, 208 (86.3%) were male. The 
mean age of the patients was 53.37 ± 11.07 years. Of the 
total sample, 101 (41.9%) were diabetic, hypertension was 
present in 170 (70.5%), 104 (43.2%) were smokers and 18 
(7.5%) were obese. Baseline characters and details of 
occupation are given in Table 1.

The most common culprit artery was left anterior 

DISCUSSION
Dual antiplatelet therapy is very important during the initial 
days of PCI.10,11 Latest Guidelines recommend that dual 

antiplatelet therapy should be continued for at least one-year 
in ACS patients.12 At our center, we use drug-eluting stents 
(DES) for the primary PCI of most of the patients. 
Continuation of dual antiplatelet at least for 12 months is 
very necessary in case of DES implantation13,14 otherwise 
the risk of stent thrombosis and in-stent restenosis (ISR) 
increases.15,16

Dual antiplatelet compliance was 90% at six months. One 
study from the developed world has shown almost 95% of 
drug compliance to dual antiplatelet after acute myocardial 
infarction (AMI),17 which is much higher than our 
population.

Many studies from developed nations also report a higher 
adherence rate for long term dual antiplatelet therapy.18-20 
The reasons for higher adherence to dual antiplatelet in 
developed countries can be multifold. One of the possible 
reasons for their success may be the strict fellowship of 
guidelines. Their healthcare system from general 
practitioners to tertiary care is well organized and 
coordinated. General practitioners (GP’s) are the backbone 
of the healthcare system. If GP’s are aware of updated 
guidelines regarding dual antiplatelet therapy they can 
impact adherence a lot. For example, they may not stop dual 
antiplatelet for complications like minor dyspepsia or minor 
surgical procedure which can be done with minimum risk of 
bleeding while the patient continues to have dual antiplatelet.

Secondly, developed countries have a well-developed 
medical insurance system in place. On the contrary, our 
patients solely rely on public sector hospitals for free 
provision of medicines. The free provision of medicine, after 
a patient is discharged, is not without its own perils. Misuse 
of the facility is often reported in the shape of the medicine 
being sold to commercial pharmacy stores. Because of the 
lack of monitoring pharmacy stores do purchase these 
medicines from patients at lower rates and sale these 
medicines to customers. Hence free provision of medicine 
may not be the only solution to increase adherence. Rather 
a well-coordinated structure for monitoring and avoidance 
of misuse of the facility may give better results.

On the contrary, less compliance with dual antiplatelet in our 
population can be due to two main reasons, the first reason 
is the non-affordability of patients. Most of our patients 
belong to poor socioeconomic status. Our center is a public 
sector hospital and the initial treatment cost included PCI 
and medicine was provided free of cost. But after discharge, 
the patient had to buy medicine from his pocket and the cost 
of prolonged dual antiplatelet therapy is not affordable for 
most of our low-income classes. Therefore, the financial 
burden of long term dual antiplatelet is significant 
considering the overall economic condition of our 
population. The second reason may be lack of knowledge. 
The majority of our patients were not educated. They were 
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descending (LAD) artery, 149 (61.8%), followed by the right 
coronary artery (RCA) in 83 (34.4%) patients. Nearly 12.1% 
(31) patients had the three-vessel disease, whereas, 53.9% 
(130) patients had single-vessel involved. Plain old balloon 
angioplasty (POBA) was done in nine (3.7%) patients and 
drug-eluting stent (DES) and bare-metal stent (BMS) were 

deployed in 51% (123) and 45.6% (110) patients 
respectively. Disease burden, localization of culprit lesion, 
and type of stent deployed during the procedure are 
presented in Table 2.

Compliance at six months was found to be 89.6%, 219 

(90.9%) were compliant to aspirin while 218 (90.5%) were 
compliant to clopidogrel. Compliance with beta-blockers, 
ACEI, and statin was found to be 87.6%, 77.8% and 71.8 
respectively. Compliance with dual antiplatelet and other 
anti-ischemic drugs are presented in Table 3.

Patients with left anterior descending artery stenting were 
more complaint while patients undergoing right coronary 
artery stenting were less complaint. Compliance rates after 
six months of the primary percutaneous coronary 
intervention (PCI) by baseline characteristics are presented 
in Table 4.

Table 1: Demographic profile, baseline risk factors, and disease burden

Table 2: Disease burden, localization of culprit lesion, and type of stent deployed during the procedure  

Characteristics Total (n = 271) 
Age (years) 52.15 ± 10.56 
Up to 40 years 39 (16.2%) 
41 to 60 years 122 (50.6%) 
More than 60 years 80 (33.2%) 
Gender 
Male 208 (86.3%) 
Female 33 (13.7%) 
Risk factors 
Diabetes 101 (41.9%) 
Hypertension 170 (70.5%) 
Smoking 104 (43.2%) 
Obesity 18 (7.5%) 

Culprit Artery 
Left anterior descending (LAD) 149 (61.8%) 
Right coronary artery (RCA) 83 (34.4%) 
Circumflex artery (CX) 07 (2.9%) 
Obtuse marginal (OM) branch 3 (1.2%) 
Diagonal 1 (0.4%) 
Number of Vessels Involved 
Single vessel disease (SVD) 130 (53.9%) 
Two vessel disease (2VD) 80 (33.2%) 
Three-vessel disease (3VD) 31 (12.1%) 
Type of Stent Deployed 
Drug-eluting stent (DES) 123 (51%) 
Bare-metal stent (BMS) 110 (45.6%) 
Plain old balloon angioplasty (POBA) 09 (3.7%) 

expected to be less aware of complications if dual 
antiplatelet is stopped prematurely. Many studies have 
shown that poor social background and lack of 
education21,22 are two important causes of drug 
noncompliance. In our population both of these factors are 
common.

Apart from non-affordability other important reasons can be 
disease-related. The majority of the patients presenting with 
STEMI had never been on chronic medications before. In 
most of these patients, this was the first sudden incident of 
health issues. PCI often provide prompt relief in symptom in 
these patients. After discharge as the memories of the initial 
shock period slowly become dimmer, patients start 
negligence in drug adherence. Many of these patients don’t 
have subsequent symptoms. Lack of symptom is a major 
factor for drug non-adherence, as a strong urging factor for 
drug compliance is lost. Therefore prompt and subsequent 
relief of symptoms caused by primary PCI makes it difficult 
for them to take regular medications, which have no 
apparent effect on symptoms. Rather side effects of drugs 
can easily make them noncompliant.

CONCLUSIONS
In our study, a significant number of patients were not 
compliant with dual antiplatelet therapy after six months of 
primary PCI. The dual antiplatelet adherence, in our 
population, is lower than in developed countries. Therefore, 
efforts should be made either by free of cost provision of 
medicine or increasing patient education to increase 
compliance.

REFERENCES
1. Gaziano TA, Bitton A, Anand S, Abrahams-Gessel 

S, Murphy A. Growing epidemic of coronary heart 
disease in low- and middle-income countries. Curr 
Probl Cardiol 2010;35(2):72–115.

2. Okrainec K, Banerjee DK, Eisenberg MJ. Coronary 
artery disease in the developing world. Am Heart J 
2004;148(1):7–15.

3. Gupta M, Singh N, Verma S. South Asians and 
cardiovascular risk: what clinicians should know. 
Circulation 2006;113:e924–9 

4. Joshi P, Islam S, Pais P, Reddy S, Dorairaj P, Kazmi 
K, et al. Risk factors for early myocardial infarction 
in South Asians compared with individuals in other 
countries. JAMA 2007;297:286–94 

5. Chaudhury S, Srivastava K. Relation of 
depression, anxiety, and quality of life with 
outcome after percutaneous transluminal 
coronary angioplasty. Sci World J 



ABSTRACT
Objectives: To determine the frequency of dual antiplatelet adherence at six 
months after primary PCI performed at rural satellite center.

Methodology: This was a descriptive study conducted at Rural Satellite Center 
(Larkana) of the National Institute of Cardiovascular Disease, Pakistan from 
October 2017 to March 2018. Patients of either gender between the ages of 
20-80 years who underwent primary Percutaneous Coronary Intervention (PCI) at 
least six months ago were included in this study. Compliance with antiplatelet 
therapy was assessed by interview at follow up. Patients were labeled as 
compliant if they took both aspirin and clopidogrel at the time of follow up at six 
months.

Results: Of the total of 241 patients, 208 (86.3%) were male. The mean age of 
the patients was 53.37 ± 11.07 years. Hypertension was present in 170 
(70.5%), 101 (41.9%) were diabetic, 104 (43.2%) were smokers and 18 (7.5%) 
were obese. The most common culprit artery was left anterior descending (LAD) 
artery, 149 (61,8%), followed by the right coronary artery (RCA) in 83 (34.4%) 
patients. Nearly 12.1% (31) patients had the three-vessel disease, whereas, 
53.9% (130) patients had single-vessel involved. Compliance with antiplatelet 
therapy at six months was found to be 89.6%, 219 (90.9%) were compliant to 
aspirin while 218 (90.5%) were compliant to clopidogrel.

Conclusion: In our population, a significant number of patients (10.4%) were not 
compliant with dual antiplatelet therapy after six months of primary PCI. The dual 
antiplatelet adherence, in our population, is lower than in developed countries. 
Therefore, efforts should be made to increase compliance.
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INTRODUCTION
Coronary artery disease (CAD) is on the rise in developing 
countries.1 It is estimated that CAD-related mortality rates 
will double from 1990 to 2020, due to an increase in deaths 
mainly from the developing world.2 A large number of 
Pakistani population is suffering from CAD.3,4 Percutaneous 
coronary artery intervention (PCI) is nowadays widely used 
procedure for both acute coronary syndrome (ACS) and 
stable coronary artery disease.5 Primary PCI in ST-segment 
elevation myocardial infarction (STEMI) is recommended 
and favorable therapy in the majority of the cases. 
Nowadays a large number of PCI procedures are performed 
in developing countries. Dual antiplatelet therapy is 
recommended after stenting; therefore strict compliance to 
dual antiplatelet is necessary.6

However non-adherence to dual antiplatelet is still a 
problem. Non-adherence can be due to many reasons, one 
study has divided non adherence into Cessation as 
discontinuation (physician recommendation), interruption 
(for surgery) or disruption (due to non-compliance or 
bleeding).7 One study conducted in Saudi Arabia and 
reported that still a good number of patients are not 
adherent to dual antiplatelet.8

Owing to the easy availability of PCI in developing countries 
financial burden of dual antiplatelet is an issue, for example 
in cases of ACS where some centers, like ours, may provide 
free of cost primary or early invasive angioplasty but the 
patient has to bear the cost of subsequent dual antiplatelet 
therapy for a prolonged time. Therefore, adherence to dual 
antiplatelet may be different in a predominantly lower 
socioeconomic setup. Secondly, the literacy rate is low in 
our population; many studies have found an inverse 
relationship between lack of knowledge and drug 
adherence.9 Non-affordability and illiteracy may cause 
different rates of drug adherence in our population.

 Therefore, this study was undertaken to determine the 
frequency of antiplatelet adherence in patients after primary 
PCI for STEMI in low socioeconomic settings. Results may 
highlight the magnitude of the problem, hence, a justification 
for corrective measures to increase drug compliance in 
these patients.

METHODOLOGY
This was a descriptive study conducted at a Rural Satellite 
Center (Larkana) of the National Institute of Cardiovascular 
Disease, Pakistan from October 2017 to March 2018. 
Patients of either gender between the ages of 20-80 years 
who underwent primary Percutaneous Coronary 
Intervention (PCI) at least six months ago were included in 
this study after informed consent. Patients with prior 
cardiac-related surgery, chronic kidney diseases (CKD), and 

congenital heart disease were excluded. Patients with active 
GI bleeding were also excluded.

Coronary angiography was performed mostly through radial 
as a preferred route. The procedures were performed within 
90 minutes of hospital arrival for the patients who arrived 
hospital within 24 hours of the onset of chest pain and 
diagnosed with STEMI. The aim of the primary PCI 
procedure was to open the culprit vessel(s) and restore the 
TIMI (thrombolysis in myocardial infarction) III flow. The 
decision regarding stenting and type of stent was left on the 
treating consultant. In the case of hemodynamic instability 
PCI of the non-culprit artery was undertaken at the 
discretion of the consultant.

During hospitalization and after discharge, patients were 
prescribed with aspirin 300 mg for one month followed by 
75 mg daily as a maintenance dose. Clopidogrel was 
advised 75 mg twice daily for one month followed by 75 mg 
daily as a maintenance dose. Antiplatelets were prescribed 
either separately or in combination according to the 
discretion of the consultant at the time of follow-up visit at 
one month. Beta-blockers, ACEI 
(angiotensin-converting-enzyme inhibitor), and statin were 
advised in different doses. At six months patients were 
called for a checkup. Patients who turned up for interview 
were asked about the compliance of different drugs and 
noted in proforma. Patients who were taking both 
antiplatelets were labeled as compliant. The primary 
outcome of interest was compliance with dual antiplatelet 
after six months of the primary percutaneous coronary 
intervention (PCI). And the secondary outcome was 
compliance with other anti-ischemic treatments like 
beta-blockers, Angiotensin-converting-enzyme inhibitors 
(ACEI), and statin.

Collected data were entered and analyzed using IBM SPSS 
Statistics for Windows, Version 21.0. (IBM Corp., Armonk, 
NY, US). Descriptive statistics such as mean ± standard 
deviation (SD) or median [interquartile range; IQR] or 
frequency and percentages were calculated appropriately. 
Chi-square test was applied to assess the association 
between outcome and baseline demographic and clinical 
characteristics. The calculated p-value of less than or equal 
to 0.05 was the significance criteria for the test.

RESULTS
Of the total of 241 patients, 208 (86.3%) were male. The 
mean age of the patients was 53.37 ± 11.07 years. Of the 
total sample, 101 (41.9%) were diabetic, hypertension was 
present in 170 (70.5%), 104 (43.2%) were smokers and 18 
(7.5%) were obese. Baseline characters and details of 
occupation are given in Table 1.

The most common culprit artery was left anterior 

DISCUSSION
Dual antiplatelet therapy is very important during the initial 
days of PCI.10,11 Latest Guidelines recommend that dual 

antiplatelet therapy should be continued for at least one-year 
in ACS patients.12 At our center, we use drug-eluting stents 
(DES) for the primary PCI of most of the patients. 
Continuation of dual antiplatelet at least for 12 months is 
very necessary in case of DES implantation13,14 otherwise 
the risk of stent thrombosis and in-stent restenosis (ISR) 
increases.15,16

Dual antiplatelet compliance was 90% at six months. One 
study from the developed world has shown almost 95% of 
drug compliance to dual antiplatelet after acute myocardial 
infarction (AMI),17 which is much higher than our 
population.

Many studies from developed nations also report a higher 
adherence rate for long term dual antiplatelet therapy.18-20 
The reasons for higher adherence to dual antiplatelet in 
developed countries can be multifold. One of the possible 
reasons for their success may be the strict fellowship of 
guidelines. Their healthcare system from general 
practitioners to tertiary care is well organized and 
coordinated. General practitioners (GP’s) are the backbone 
of the healthcare system. If GP’s are aware of updated 
guidelines regarding dual antiplatelet therapy they can 
impact adherence a lot. For example, they may not stop dual 
antiplatelet for complications like minor dyspepsia or minor 
surgical procedure which can be done with minimum risk of 
bleeding while the patient continues to have dual antiplatelet.

Secondly, developed countries have a well-developed 
medical insurance system in place. On the contrary, our 
patients solely rely on public sector hospitals for free 
provision of medicines. The free provision of medicine, after 
a patient is discharged, is not without its own perils. Misuse 
of the facility is often reported in the shape of the medicine 
being sold to commercial pharmacy stores. Because of the 
lack of monitoring pharmacy stores do purchase these 
medicines from patients at lower rates and sale these 
medicines to customers. Hence free provision of medicine 
may not be the only solution to increase adherence. Rather 
a well-coordinated structure for monitoring and avoidance 
of misuse of the facility may give better results.

On the contrary, less compliance with dual antiplatelet in our 
population can be due to two main reasons, the first reason 
is the non-affordability of patients. Most of our patients 
belong to poor socioeconomic status. Our center is a public 
sector hospital and the initial treatment cost included PCI 
and medicine was provided free of cost. But after discharge, 
the patient had to buy medicine from his pocket and the cost 
of prolonged dual antiplatelet therapy is not affordable for 
most of our low-income classes. Therefore, the financial 
burden of long term dual antiplatelet is significant 
considering the overall economic condition of our 
population. The second reason may be lack of knowledge. 
The majority of our patients were not educated. They were 
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descending (LAD) artery, 149 (61.8%), followed by the right 
coronary artery (RCA) in 83 (34.4%) patients. Nearly 12.1% 
(31) patients had the three-vessel disease, whereas, 53.9% 
(130) patients had single-vessel involved. Plain old balloon 
angioplasty (POBA) was done in nine (3.7%) patients and 
drug-eluting stent (DES) and bare-metal stent (BMS) were 

deployed in 51% (123) and 45.6% (110) patients 
respectively. Disease burden, localization of culprit lesion, 
and type of stent deployed during the procedure are 
presented in Table 2.

Compliance at six months was found to be 89.6%, 219 

(90.9%) were compliant to aspirin while 218 (90.5%) were 
compliant to clopidogrel. Compliance with beta-blockers, 
ACEI, and statin was found to be 87.6%, 77.8% and 71.8 
respectively. Compliance with dual antiplatelet and other 
anti-ischemic drugs are presented in Table 3.

Patients with left anterior descending artery stenting were 
more complaint while patients undergoing right coronary 
artery stenting were less complaint. Compliance rates after 
six months of the primary percutaneous coronary 
intervention (PCI) by baseline characteristics are presented 
in Table 4.

Table 3: compliance to dual antiplatelet and other anti-ischemic drugs

*significant at 5% level of significance

p-values are based on Chi-Square test

Table 4: compliance after six months of the primary percutaneous coronary intervention (PCI) by baseline characteristics

ACE = angiotensin-converting-enzyme

Drug Compliance 
Dual antiplatelet compliance 216 (89.6%) 
Asprin 219 (90.9%) 
Clopidogrel 218 (90.5%) 
Other anti-ischemic drugs 
Beta Blocker 211 (87.6%) 
ACE inhibitor 187 (77.6%) 
Statin 173 (71.8%) 

Characteristics 
Base Outcome 

P-value
N compliant noncompliant

Age 
Up to 40 years 39 35 (89.74%) 04 (10.26%) 

0.950 41 to 60 years 122 110 (90.16%) 12 (9.84%) 
More than 60 years 80 71 (88.75%) 09 (11.25%) 
Gender 
Male 208 185 (88.9%) 23 (11.1%) 

0.544 
Female 33 31 (93.9%)    02 (6.1%) 
The culprit left anterior descending (LAD) 
Yes 149 140 (93.95%)    09 (6.04%) 

0.008* 
No 92 76 (82.6%) 16 (17.4%) 
Culprit right coronary artery (RCA) 
Yes 83 69 (83.13%) 14 (16.86%) 

0.025* 
No 158  147(93.03%)    11 (6.97%) 
Number of Vessels Involved 
Single vessel disease (SVD) 130 117 (96.58%) 13 (3.42%) 

0.543 Two vessel disease (2VD) 80 73 (91.25%) 07 (8.75%) 
Three-vessel disease (3VD) 31 26 (83.87%) 05 (16.13%) 
Type of Stent Deployed 
Drug-eluting stent (DES) 123 113 (91.86%) 10 (8.14%) 

0.237 Bare-metal stent (BMS) 110 97 (88.18%) 13 (11.82%) 
Plain old balloon angioplasty (POBA) 09 07 (77.77%) 02 (22.2%) 

expected to be less aware of complications if dual 
antiplatelet is stopped prematurely. Many studies have 
shown that poor social background and lack of 
education21,22 are two important causes of drug 
noncompliance. In our population both of these factors are 
common.

Apart from non-affordability other important reasons can be 
disease-related. The majority of the patients presenting with 
STEMI had never been on chronic medications before. In 
most of these patients, this was the first sudden incident of 
health issues. PCI often provide prompt relief in symptom in 
these patients. After discharge as the memories of the initial 
shock period slowly become dimmer, patients start 
negligence in drug adherence. Many of these patients don’t 
have subsequent symptoms. Lack of symptom is a major 
factor for drug non-adherence, as a strong urging factor for 
drug compliance is lost. Therefore prompt and subsequent 
relief of symptoms caused by primary PCI makes it difficult 
for them to take regular medications, which have no 
apparent effect on symptoms. Rather side effects of drugs 
can easily make them noncompliant.

CONCLUSIONS
In our study, a significant number of patients were not 
compliant with dual antiplatelet therapy after six months of 
primary PCI. The dual antiplatelet adherence, in our 
population, is lower than in developed countries. Therefore, 
efforts should be made either by free of cost provision of 
medicine or increasing patient education to increase 
compliance.
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ABSTRACT
Objectives: To determine the frequency of dual antiplatelet adherence at six 
months after primary PCI performed at rural satellite center.

Methodology: This was a descriptive study conducted at Rural Satellite Center 
(Larkana) of the National Institute of Cardiovascular Disease, Pakistan from 
October 2017 to March 2018. Patients of either gender between the ages of 
20-80 years who underwent primary Percutaneous Coronary Intervention (PCI) at 
least six months ago were included in this study. Compliance with antiplatelet 
therapy was assessed by interview at follow up. Patients were labeled as 
compliant if they took both aspirin and clopidogrel at the time of follow up at six 
months.

Results: Of the total of 241 patients, 208 (86.3%) were male. The mean age of 
the patients was 53.37 ± 11.07 years. Hypertension was present in 170 
(70.5%), 101 (41.9%) were diabetic, 104 (43.2%) were smokers and 18 (7.5%) 
were obese. The most common culprit artery was left anterior descending (LAD) 
artery, 149 (61,8%), followed by the right coronary artery (RCA) in 83 (34.4%) 
patients. Nearly 12.1% (31) patients had the three-vessel disease, whereas, 
53.9% (130) patients had single-vessel involved. Compliance with antiplatelet 
therapy at six months was found to be 89.6%, 219 (90.9%) were compliant to 
aspirin while 218 (90.5%) were compliant to clopidogrel.

Conclusion: In our population, a significant number of patients (10.4%) were not 
compliant with dual antiplatelet therapy after six months of primary PCI. The dual 
antiplatelet adherence, in our population, is lower than in developed countries. 
Therefore, efforts should be made to increase compliance.

Keywords: ACS, Aspirin, clopidogrel, Dual antiplatelet, Myocardial infarction
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INTRODUCTION
Coronary artery disease (CAD) is on the rise in developing 
countries.1 It is estimated that CAD-related mortality rates 
will double from 1990 to 2020, due to an increase in deaths 
mainly from the developing world.2 A large number of 
Pakistani population is suffering from CAD.3,4 Percutaneous 
coronary artery intervention (PCI) is nowadays widely used 
procedure for both acute coronary syndrome (ACS) and 
stable coronary artery disease.5 Primary PCI in ST-segment 
elevation myocardial infarction (STEMI) is recommended 
and favorable therapy in the majority of the cases. 
Nowadays a large number of PCI procedures are performed 
in developing countries. Dual antiplatelet therapy is 
recommended after stenting; therefore strict compliance to 
dual antiplatelet is necessary.6

However non-adherence to dual antiplatelet is still a 
problem. Non-adherence can be due to many reasons, one 
study has divided non adherence into Cessation as 
discontinuation (physician recommendation), interruption 
(for surgery) or disruption (due to non-compliance or 
bleeding).7 One study conducted in Saudi Arabia and 
reported that still a good number of patients are not 
adherent to dual antiplatelet.8

Owing to the easy availability of PCI in developing countries 
financial burden of dual antiplatelet is an issue, for example 
in cases of ACS where some centers, like ours, may provide 
free of cost primary or early invasive angioplasty but the 
patient has to bear the cost of subsequent dual antiplatelet 
therapy for a prolonged time. Therefore, adherence to dual 
antiplatelet may be different in a predominantly lower 
socioeconomic setup. Secondly, the literacy rate is low in 
our population; many studies have found an inverse 
relationship between lack of knowledge and drug 
adherence.9 Non-affordability and illiteracy may cause 
different rates of drug adherence in our population.

 Therefore, this study was undertaken to determine the 
frequency of antiplatelet adherence in patients after primary 
PCI for STEMI in low socioeconomic settings. Results may 
highlight the magnitude of the problem, hence, a justification 
for corrective measures to increase drug compliance in 
these patients.

METHODOLOGY
This was a descriptive study conducted at a Rural Satellite 
Center (Larkana) of the National Institute of Cardiovascular 
Disease, Pakistan from October 2017 to March 2018. 
Patients of either gender between the ages of 20-80 years 
who underwent primary Percutaneous Coronary 
Intervention (PCI) at least six months ago were included in 
this study after informed consent. Patients with prior 
cardiac-related surgery, chronic kidney diseases (CKD), and 

congenital heart disease were excluded. Patients with active 
GI bleeding were also excluded.

Coronary angiography was performed mostly through radial 
as a preferred route. The procedures were performed within 
90 minutes of hospital arrival for the patients who arrived 
hospital within 24 hours of the onset of chest pain and 
diagnosed with STEMI. The aim of the primary PCI 
procedure was to open the culprit vessel(s) and restore the 
TIMI (thrombolysis in myocardial infarction) III flow. The 
decision regarding stenting and type of stent was left on the 
treating consultant. In the case of hemodynamic instability 
PCI of the non-culprit artery was undertaken at the 
discretion of the consultant.

During hospitalization and after discharge, patients were 
prescribed with aspirin 300 mg for one month followed by 
75 mg daily as a maintenance dose. Clopidogrel was 
advised 75 mg twice daily for one month followed by 75 mg 
daily as a maintenance dose. Antiplatelets were prescribed 
either separately or in combination according to the 
discretion of the consultant at the time of follow-up visit at 
one month. Beta-blockers, ACEI 
(angiotensin-converting-enzyme inhibitor), and statin were 
advised in different doses. At six months patients were 
called for a checkup. Patients who turned up for interview 
were asked about the compliance of different drugs and 
noted in proforma. Patients who were taking both 
antiplatelets were labeled as compliant. The primary 
outcome of interest was compliance with dual antiplatelet 
after six months of the primary percutaneous coronary 
intervention (PCI). And the secondary outcome was 
compliance with other anti-ischemic treatments like 
beta-blockers, Angiotensin-converting-enzyme inhibitors 
(ACEI), and statin.

Collected data were entered and analyzed using IBM SPSS 
Statistics for Windows, Version 21.0. (IBM Corp., Armonk, 
NY, US). Descriptive statistics such as mean ± standard 
deviation (SD) or median [interquartile range; IQR] or 
frequency and percentages were calculated appropriately. 
Chi-square test was applied to assess the association 
between outcome and baseline demographic and clinical 
characteristics. The calculated p-value of less than or equal 
to 0.05 was the significance criteria for the test.

RESULTS
Of the total of 241 patients, 208 (86.3%) were male. The 
mean age of the patients was 53.37 ± 11.07 years. Of the 
total sample, 101 (41.9%) were diabetic, hypertension was 
present in 170 (70.5%), 104 (43.2%) were smokers and 18 
(7.5%) were obese. Baseline characters and details of 
occupation are given in Table 1.

The most common culprit artery was left anterior 

DISCUSSION
Dual antiplatelet therapy is very important during the initial 
days of PCI.10,11 Latest Guidelines recommend that dual 

antiplatelet therapy should be continued for at least one-year 
in ACS patients.12 At our center, we use drug-eluting stents 
(DES) for the primary PCI of most of the patients. 
Continuation of dual antiplatelet at least for 12 months is 
very necessary in case of DES implantation13,14 otherwise 
the risk of stent thrombosis and in-stent restenosis (ISR) 
increases.15,16

Dual antiplatelet compliance was 90% at six months. One 
study from the developed world has shown almost 95% of 
drug compliance to dual antiplatelet after acute myocardial 
infarction (AMI),17 which is much higher than our 
population.

Many studies from developed nations also report a higher 
adherence rate for long term dual antiplatelet therapy.18-20 
The reasons for higher adherence to dual antiplatelet in 
developed countries can be multifold. One of the possible 
reasons for their success may be the strict fellowship of 
guidelines. Their healthcare system from general 
practitioners to tertiary care is well organized and 
coordinated. General practitioners (GP’s) are the backbone 
of the healthcare system. If GP’s are aware of updated 
guidelines regarding dual antiplatelet therapy they can 
impact adherence a lot. For example, they may not stop dual 
antiplatelet for complications like minor dyspepsia or minor 
surgical procedure which can be done with minimum risk of 
bleeding while the patient continues to have dual antiplatelet.

Secondly, developed countries have a well-developed 
medical insurance system in place. On the contrary, our 
patients solely rely on public sector hospitals for free 
provision of medicines. The free provision of medicine, after 
a patient is discharged, is not without its own perils. Misuse 
of the facility is often reported in the shape of the medicine 
being sold to commercial pharmacy stores. Because of the 
lack of monitoring pharmacy stores do purchase these 
medicines from patients at lower rates and sale these 
medicines to customers. Hence free provision of medicine 
may not be the only solution to increase adherence. Rather 
a well-coordinated structure for monitoring and avoidance 
of misuse of the facility may give better results.

On the contrary, less compliance with dual antiplatelet in our 
population can be due to two main reasons, the first reason 
is the non-affordability of patients. Most of our patients 
belong to poor socioeconomic status. Our center is a public 
sector hospital and the initial treatment cost included PCI 
and medicine was provided free of cost. But after discharge, 
the patient had to buy medicine from his pocket and the cost 
of prolonged dual antiplatelet therapy is not affordable for 
most of our low-income classes. Therefore, the financial 
burden of long term dual antiplatelet is significant 
considering the overall economic condition of our 
population. The second reason may be lack of knowledge. 
The majority of our patients were not educated. They were 
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descending (LAD) artery, 149 (61.8%), followed by the right 
coronary artery (RCA) in 83 (34.4%) patients. Nearly 12.1% 
(31) patients had the three-vessel disease, whereas, 53.9% 
(130) patients had single-vessel involved. Plain old balloon 
angioplasty (POBA) was done in nine (3.7%) patients and 
drug-eluting stent (DES) and bare-metal stent (BMS) were 

deployed in 51% (123) and 45.6% (110) patients 
respectively. Disease burden, localization of culprit lesion, 
and type of stent deployed during the procedure are 
presented in Table 2.

Compliance at six months was found to be 89.6%, 219 

(90.9%) were compliant to aspirin while 218 (90.5%) were 
compliant to clopidogrel. Compliance with beta-blockers, 
ACEI, and statin was found to be 87.6%, 77.8% and 71.8 
respectively. Compliance with dual antiplatelet and other 
anti-ischemic drugs are presented in Table 3.

Patients with left anterior descending artery stenting were 
more complaint while patients undergoing right coronary 
artery stenting were less complaint. Compliance rates after 
six months of the primary percutaneous coronary 
intervention (PCI) by baseline characteristics are presented 
in Table 4.

expected to be less aware of complications if dual 
antiplatelet is stopped prematurely. Many studies have 
shown that poor social background and lack of 
education21,22 are two important causes of drug 
noncompliance. In our population both of these factors are 
common.

Apart from non-affordability other important reasons can be 
disease-related. The majority of the patients presenting with 
STEMI had never been on chronic medications before. In 
most of these patients, this was the first sudden incident of 
health issues. PCI often provide prompt relief in symptom in 
these patients. After discharge as the memories of the initial 
shock period slowly become dimmer, patients start 
negligence in drug adherence. Many of these patients don’t 
have subsequent symptoms. Lack of symptom is a major 
factor for drug non-adherence, as a strong urging factor for 
drug compliance is lost. Therefore prompt and subsequent 
relief of symptoms caused by primary PCI makes it difficult 
for them to take regular medications, which have no 
apparent effect on symptoms. Rather side effects of drugs 
can easily make them noncompliant.

CONCLUSIONS
In our study, a significant number of patients were not 
compliant with dual antiplatelet therapy after six months of 
primary PCI. The dual antiplatelet adherence, in our 
population, is lower than in developed countries. Therefore, 
efforts should be made either by free of cost provision of 
medicine or increasing patient education to increase 
compliance.
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ABSTRACT
Objectives: To determine the frequency of dual antiplatelet adherence at six 
months after primary PCI performed at rural satellite center.

Methodology: This was a descriptive study conducted at Rural Satellite Center 
(Larkana) of the National Institute of Cardiovascular Disease, Pakistan from 
October 2017 to March 2018. Patients of either gender between the ages of 
20-80 years who underwent primary Percutaneous Coronary Intervention (PCI) at 
least six months ago were included in this study. Compliance with antiplatelet 
therapy was assessed by interview at follow up. Patients were labeled as 
compliant if they took both aspirin and clopidogrel at the time of follow up at six 
months.

Results: Of the total of 241 patients, 208 (86.3%) were male. The mean age of 
the patients was 53.37 ± 11.07 years. Hypertension was present in 170 
(70.5%), 101 (41.9%) were diabetic, 104 (43.2%) were smokers and 18 (7.5%) 
were obese. The most common culprit artery was left anterior descending (LAD) 
artery, 149 (61,8%), followed by the right coronary artery (RCA) in 83 (34.4%) 
patients. Nearly 12.1% (31) patients had the three-vessel disease, whereas, 
53.9% (130) patients had single-vessel involved. Compliance with antiplatelet 
therapy at six months was found to be 89.6%, 219 (90.9%) were compliant to 
aspirin while 218 (90.5%) were compliant to clopidogrel.

Conclusion: In our population, a significant number of patients (10.4%) were not 
compliant with dual antiplatelet therapy after six months of primary PCI. The dual 
antiplatelet adherence, in our population, is lower than in developed countries. 
Therefore, efforts should be made to increase compliance.

Keywords: ACS, Aspirin, clopidogrel, Dual antiplatelet, Myocardial infarction

INTRODUCTION
Coronary artery disease (CAD) is on the rise in developing 
countries.1 It is estimated that CAD-related mortality rates 
will double from 1990 to 2020, due to an increase in deaths 
mainly from the developing world.2 A large number of 
Pakistani population is suffering from CAD.3,4 Percutaneous 
coronary artery intervention (PCI) is nowadays widely used 
procedure for both acute coronary syndrome (ACS) and 
stable coronary artery disease.5 Primary PCI in ST-segment 
elevation myocardial infarction (STEMI) is recommended 
and favorable therapy in the majority of the cases. 
Nowadays a large number of PCI procedures are performed 
in developing countries. Dual antiplatelet therapy is 
recommended after stenting; therefore strict compliance to 
dual antiplatelet is necessary.6

However non-adherence to dual antiplatelet is still a 
problem. Non-adherence can be due to many reasons, one 
study has divided non adherence into Cessation as 
discontinuation (physician recommendation), interruption 
(for surgery) or disruption (due to non-compliance or 
bleeding).7 One study conducted in Saudi Arabia and 
reported that still a good number of patients are not 
adherent to dual antiplatelet.8

Owing to the easy availability of PCI in developing countries 
financial burden of dual antiplatelet is an issue, for example 
in cases of ACS where some centers, like ours, may provide 
free of cost primary or early invasive angioplasty but the 
patient has to bear the cost of subsequent dual antiplatelet 
therapy for a prolonged time. Therefore, adherence to dual 
antiplatelet may be different in a predominantly lower 
socioeconomic setup. Secondly, the literacy rate is low in 
our population; many studies have found an inverse 
relationship between lack of knowledge and drug 
adherence.9 Non-affordability and illiteracy may cause 
different rates of drug adherence in our population.

 Therefore, this study was undertaken to determine the 
frequency of antiplatelet adherence in patients after primary 
PCI for STEMI in low socioeconomic settings. Results may 
highlight the magnitude of the problem, hence, a justification 
for corrective measures to increase drug compliance in 
these patients.

METHODOLOGY
This was a descriptive study conducted at a Rural Satellite 
Center (Larkana) of the National Institute of Cardiovascular 
Disease, Pakistan from October 2017 to March 2018. 
Patients of either gender between the ages of 20-80 years 
who underwent primary Percutaneous Coronary 
Intervention (PCI) at least six months ago were included in 
this study after informed consent. Patients with prior 
cardiac-related surgery, chronic kidney diseases (CKD), and 

congenital heart disease were excluded. Patients with active 
GI bleeding were also excluded.

Coronary angiography was performed mostly through radial 
as a preferred route. The procedures were performed within 
90 minutes of hospital arrival for the patients who arrived 
hospital within 24 hours of the onset of chest pain and 
diagnosed with STEMI. The aim of the primary PCI 
procedure was to open the culprit vessel(s) and restore the 
TIMI (thrombolysis in myocardial infarction) III flow. The 
decision regarding stenting and type of stent was left on the 
treating consultant. In the case of hemodynamic instability 
PCI of the non-culprit artery was undertaken at the 
discretion of the consultant.

During hospitalization and after discharge, patients were 
prescribed with aspirin 300 mg for one month followed by 
75 mg daily as a maintenance dose. Clopidogrel was 
advised 75 mg twice daily for one month followed by 75 mg 
daily as a maintenance dose. Antiplatelets were prescribed 
either separately or in combination according to the 
discretion of the consultant at the time of follow-up visit at 
one month. Beta-blockers, ACEI 
(angiotensin-converting-enzyme inhibitor), and statin were 
advised in different doses. At six months patients were 
called for a checkup. Patients who turned up for interview 
were asked about the compliance of different drugs and 
noted in proforma. Patients who were taking both 
antiplatelets were labeled as compliant. The primary 
outcome of interest was compliance with dual antiplatelet 
after six months of the primary percutaneous coronary 
intervention (PCI). And the secondary outcome was 
compliance with other anti-ischemic treatments like 
beta-blockers, Angiotensin-converting-enzyme inhibitors 
(ACEI), and statin.

Collected data were entered and analyzed using IBM SPSS 
Statistics for Windows, Version 21.0. (IBM Corp., Armonk, 
NY, US). Descriptive statistics such as mean ± standard 
deviation (SD) or median [interquartile range; IQR] or 
frequency and percentages were calculated appropriately. 
Chi-square test was applied to assess the association 
between outcome and baseline demographic and clinical 
characteristics. The calculated p-value of less than or equal 
to 0.05 was the significance criteria for the test.

RESULTS
Of the total of 241 patients, 208 (86.3%) were male. The 
mean age of the patients was 53.37 ± 11.07 years. Of the 
total sample, 101 (41.9%) were diabetic, hypertension was 
present in 170 (70.5%), 104 (43.2%) were smokers and 18 
(7.5%) were obese. Baseline characters and details of 
occupation are given in Table 1.

The most common culprit artery was left anterior 

DISCUSSION
Dual antiplatelet therapy is very important during the initial 
days of PCI.10,11 Latest Guidelines recommend that dual 

antiplatelet therapy should be continued for at least one-year 
in ACS patients.12 At our center, we use drug-eluting stents 
(DES) for the primary PCI of most of the patients. 
Continuation of dual antiplatelet at least for 12 months is 
very necessary in case of DES implantation13,14 otherwise 
the risk of stent thrombosis and in-stent restenosis (ISR) 
increases.15,16

Dual antiplatelet compliance was 90% at six months. One 
study from the developed world has shown almost 95% of 
drug compliance to dual antiplatelet after acute myocardial 
infarction (AMI),17 which is much higher than our 
population.

Many studies from developed nations also report a higher 
adherence rate for long term dual antiplatelet therapy.18-20 
The reasons for higher adherence to dual antiplatelet in 
developed countries can be multifold. One of the possible 
reasons for their success may be the strict fellowship of 
guidelines. Their healthcare system from general 
practitioners to tertiary care is well organized and 
coordinated. General practitioners (GP’s) are the backbone 
of the healthcare system. If GP’s are aware of updated 
guidelines regarding dual antiplatelet therapy they can 
impact adherence a lot. For example, they may not stop dual 
antiplatelet for complications like minor dyspepsia or minor 
surgical procedure which can be done with minimum risk of 
bleeding while the patient continues to have dual antiplatelet.

Secondly, developed countries have a well-developed 
medical insurance system in place. On the contrary, our 
patients solely rely on public sector hospitals for free 
provision of medicines. The free provision of medicine, after 
a patient is discharged, is not without its own perils. Misuse 
of the facility is often reported in the shape of the medicine 
being sold to commercial pharmacy stores. Because of the 
lack of monitoring pharmacy stores do purchase these 
medicines from patients at lower rates and sale these 
medicines to customers. Hence free provision of medicine 
may not be the only solution to increase adherence. Rather 
a well-coordinated structure for monitoring and avoidance 
of misuse of the facility may give better results.

On the contrary, less compliance with dual antiplatelet in our 
population can be due to two main reasons, the first reason 
is the non-affordability of patients. Most of our patients 
belong to poor socioeconomic status. Our center is a public 
sector hospital and the initial treatment cost included PCI 
and medicine was provided free of cost. But after discharge, 
the patient had to buy medicine from his pocket and the cost 
of prolonged dual antiplatelet therapy is not affordable for 
most of our low-income classes. Therefore, the financial 
burden of long term dual antiplatelet is significant 
considering the overall economic condition of our 
population. The second reason may be lack of knowledge. 
The majority of our patients were not educated. They were 

142Pak Heart J 2020 Vol. 53 (02) 137 - 142

Antiplatelet Adherence at Six Months After Primary Percutaneous Coronary Intervention Performed at a Rural Satellite Center

2013;2013:465979

6. Paravattil B, Elewa H. Strategies to Optimize Dual 
antiplatelet therapy after coronary artery stenting 
in acute coronary syndrome. J Cardiovasc 
Pharmacol Ther 2017;22(4):347–55.

7. Giustino G, Baber U, Yu J, Sartori S, Ariti C, 
Pocock S, et al. Patterns of adherence to dual 
antiplatelet therapy in patients with coronary artery 
disease undergoing complex percutaneous 
coronary intervention: insights from the Paris 
registry. J Am Coll Cardiol 2015;65(10 
Supplement):A1815.

8. Alrabiah Z, Wajid S, Alsulaihim I, Alghadeer S, 
Alhossan A, Babelghaith SD, et al. Adherence to 
prophylactic dual antiplatelet therapy in patients 
with acute coronary syndrome - A study 
conducted at a Saudi university hospital. Saudi 
Pharm J 2020;28(3):369–73.

9. Ni Z, Dardas L, Wu B, Shaw R. Cardioprotective 
medication adherence among patients with 
coronary heart disease in China: a systematic 
review. Heart Asia 2019;11(2):e011173.

10. Fanaroff AC, Rao SV. Antiplatelet Therapy in 
Percutaneous Coronary Intervention. Interv Cardiol 
Clin 2016;5(2):221–37.

11. Aragam KG, Bhatt DL. Antiplatelet therapy in acute 
coronary syndromes. J Cardiovasc Pharmacol 
Ther 2011;16(1):24–42.

12. Elliott J, Kelly SE, Bai Z, Liu W, Skidmore B, 
Boucher M, et al. Optimal Duration of Dual 
Antiplatelet Therapy Following Percutaneous 
Coronary Intervention: An Umbrella Review Can J 
Cardiol. 2019;35(8):1039–46.

13. Levine GN, Bates ER, Blankenship JC, Bailey SR, 
Bittl JA, Cercek B, et al. 2011 ACCF/AHA/SCAI 
Guideline for Percutaneous Coronary Intervention: 
a report of the American College of Cardiology 
Foundation/American Heart Association Task 
Force on Practice Guidelines and the Society for 
Cardiovascular Angiography and Interventions. 
Circulation 2011;124(23):e574–651. 

14. Authors/Task Force members, Windecker S, Kolh 
P, Alfonso F, Collet J-P, Cremer J, et al. 2014 
ESC/EACTS Guidelines on myocardial 
revascularization: The Task Force on Myocardial 
Revascularization of the European Society of 
Cardiology (ESC) and the European Association 
for Cardio-Thoracic Surgery (EACTS)Developed 
with the special contribution of the European 

Association of Percutaneous Cardiovascular 
Interventions (EAPCI). Eur. Heart J 
2014;35(37):2541–619.

15. Habara S, Kadota K, Kuwayama A, Shimada T, 
Ohya M, Miura K, et al. Late restenosis after both 
first-generation and second-generation 
drug-eluting stent implantations occurs in patients 
with drug-eluting stent restenosis. Circ Cardiovasc 
Interv 2016;9(12):e004449. 

16. Byrne RA, Joner M, Kastrati A. Stent thrombosis 
and restenosis: what have we learned and where 
are we going? The Andreas Grüntzig Lecture ESC 
2014. Eur Heart J 2015;36(47):3320–31.

17. Mehran R, Nikolsky E, Witzenbichler B, Guagliumi 
G, Peruga JZ, Brodie BR, et al. Compliance with 
dual antiplatelet therapy and subsequent adverse 
events in patients with stemi undergoing stent 
implantation: analysis from the horizons-ami trial. 
J Am Coll Cardiol 2010;55(10):A185.E1728.

18. Spertus JA, Kettelkamp R, Vance C, Decker C, 
Jones PG, Rumsfeld JS, et al. Prevalence, 
predictors, and outcomes of premature 
discontinuation of thienopyridine therapy after 
drug-eluting stent placement: results from the 
PREMIER registry. Circulation 
2006;113(24):2803–9.

19. Blich M, Shwiri TZ, Petcherski S, Osherov AB, 
Hammerman H. Clopidogrel Therapy 
Discontinuation Following Drug Eluting Stent 
Implantation in Real World Practice in Israel. 
Cardiol Res 2012;3(2):67–72.

20. Gaglia MA, Torguson R, Xue Z, Gonzalez MA, 
Collins SD, Ben-Dor I, et al. Insurance type 
influences the use of drug-eluting stents. JACC 
Cardiovasc Interv 2010;3(7):773–9.

21. Kovacic JC, Lee P, Karajgikar R, Baber U, 
Narechania B, Suleman J, Moreno PR, Sharma SK, 
Kini AS. Safety of temporary and permanent 
suspension of antiplatelet therapy after drug 
eluting stent implantation in contemporary" 
real-world" practice. J Interv Cardiol 
2012;25(5):482.

22. Naidu SS, Krucoff MW, Rutledge DR, Mao VW, 
Zhao W, Zheng Q, et al. Contemporary Incidence 
and Predictors of Stent Thrombosis and Other 
Major Adverse Cardiac Events in the Year After 
XIENCE V Implantation. JACC Cardiovasc Interv 
2012;5(6):626–35.

 

descending (LAD) artery, 149 (61.8%), followed by the right 
coronary artery (RCA) in 83 (34.4%) patients. Nearly 12.1% 
(31) patients had the three-vessel disease, whereas, 53.9% 
(130) patients had single-vessel involved. Plain old balloon 
angioplasty (POBA) was done in nine (3.7%) patients and 
drug-eluting stent (DES) and bare-metal stent (BMS) were 

deployed in 51% (123) and 45.6% (110) patients 
respectively. Disease burden, localization of culprit lesion, 
and type of stent deployed during the procedure are 
presented in Table 2.

Compliance at six months was found to be 89.6%, 219 

(90.9%) were compliant to aspirin while 218 (90.5%) were 
compliant to clopidogrel. Compliance with beta-blockers, 
ACEI, and statin was found to be 87.6%, 77.8% and 71.8 
respectively. Compliance with dual antiplatelet and other 
anti-ischemic drugs are presented in Table 3.

Patients with left anterior descending artery stenting were 
more complaint while patients undergoing right coronary 
artery stenting were less complaint. Compliance rates after 
six months of the primary percutaneous coronary 
intervention (PCI) by baseline characteristics are presented 
in Table 4.

expected to be less aware of complications if dual 
antiplatelet is stopped prematurely. Many studies have 
shown that poor social background and lack of 
education21,22 are two important causes of drug 
noncompliance. In our population both of these factors are 
common.

Apart from non-affordability other important reasons can be 
disease-related. The majority of the patients presenting with 
STEMI had never been on chronic medications before. In 
most of these patients, this was the first sudden incident of 
health issues. PCI often provide prompt relief in symptom in 
these patients. After discharge as the memories of the initial 
shock period slowly become dimmer, patients start 
negligence in drug adherence. Many of these patients don’t 
have subsequent symptoms. Lack of symptom is a major 
factor for drug non-adherence, as a strong urging factor for 
drug compliance is lost. Therefore prompt and subsequent 
relief of symptoms caused by primary PCI makes it difficult 
for them to take regular medications, which have no 
apparent effect on symptoms. Rather side effects of drugs 
can easily make them noncompliant.

CONCLUSIONS
In our study, a significant number of patients were not 
compliant with dual antiplatelet therapy after six months of 
primary PCI. The dual antiplatelet adherence, in our 
population, is lower than in developed countries. Therefore, 
efforts should be made either by free of cost provision of 
medicine or increasing patient education to increase 
compliance.
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