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ABSTRACT  

Cardiovascular and cerebrovascular diseases are one of the 

chief cause of death in the world. Platelet inhibitors such as 

aspirin and clopidogrel are prescribed for prevention of platelet 

activation. However, few patients do not respond to antiplatelet 

treatment. Platelet Function test can identify these patients 

enabling physicians to offer personalized and alternative 

treatment strategies. To help clinicians to prescribe optimal 

antiplatelet agent to maximize patient safety and efficacy while 

minimizing cost and to assess the clopidogrel, aspirin, ticagrelor 

resistance in the population.  A retrospective observational 

study on 94 patients was carried out for a period of 6 months 

which included patients undergoing antiplatelet therapy. Patient 

demographic and other relevant data were collected. All data 

were analysed using SPSS version (20) and statistical 

significance for our study was analysed by Person’s Chi square 

test. In our study total of 94 cases were collected who were 

undergoing antiplatelet therapy. The resistant of antiplatelet 

drugs were analysed using platelet aggregation test. Aspirin was 

found sensitive in 61. 44% and resistant in 38.55%. Clopidogrel 

non-responders was prescribed with ticagrelor and were found 

sensitive in all patients. The resistance was analysed with two 

different assays – Aggreguide-100 and multiplate analyser, 

there was a significant difference of (p =0.000) between the 

results of both the assays. Clopidogrel was found more resistant 

than Aspirin and ticagrelor. All clopidogrel resistant patients 

who were prescribed with ticagrelor was found responsive to 

ticagrelor. This can help physicians prescribe an optimal 

therapy and can improve the patient quality of life  
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1. INTRODUCTION 

Cardiovascular and Cerebrovascular diseases are one of the chief causes of death in the 

world. Numerous factors have led to the increase in vascular disorders, including the ageing 

population, unhealthy lifestyles, alarming rates of diabetes and raised lipids, and further risk 

factors resulting in inflammation and calcification of the vascular endothelium1. 

Platelets are small cells of great importance in thrombosis, hemorrhage and inflammation. 

These particular cells contribute greatly to vessel constriction and repair, host defense and 

tumor growth. Platelets along with other cells like white, endothelial or smooth muscles cells 

play a major part in promotion of atherosclerosis. Activated platelets in damaged blood 

vessels can trigger arterial thrombus formation, leading to vascular occlusion and clinical 

manifestation of myocardial infarction, stroke, or peripheral artery disease. Platelet inhibitors 

such as Aspirin and Clopidogrel are prescribed as primary or secondary prevention chronic 

platelet activation. However, a good fraction of patients do not respond enough to uniform 

anti platelet treatment2.  

Platelet function (PF) tests can identify these patients thus enabling physicians to offer 

personalized and alternative treatment strategies. Recent alternatives to Clopidogrel include 

Prasugrel and Ticagrelor – that are both more potent than Clopidogrel but also more pricey 

and associated with a higher risk of bleeding complications. PF testing might help clinicians 

to prescribe optimal anti platelet agent to maximize patient safety and efficacy while 

minimizing costs3.There are diverse methods and technologies to assess platelet aggregation. 

The ones include Light Transmission Aggregometry, Whole Blood Aggregometry, Multiplate 

Analyzer etc. Different analyzers have different procedures of sample collection and testing. 

The ones which are used here are Light transmission aggregometry and Multiplate Analyzer. 

The patients who have received an initial loading dose of Aspirin or Clopidogrel are 

generally considered for Platelet Aggregation test.  

• BLOOD SAMPLING: Blood samples were obtained from patients between 7 am and 12 

pm, following a 12 hour fast, 2 – 12 hours after the ingestion of the last Aspirin or 

Clopidogrel dose, in order to eliminate any circadian variations on platelet function. 

• WHOLE BLOOD AGGREGOMETRY: Whole blood aggregometry measures electrical 

impedance between 2 electrodes immersed in whole blood 5 minutess after addition of a 

platelet agonist such as TRAP (Thrombin receptor activating peptide) , ADP (Adenosine 
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Diphosphate) , AA (Arachidonic Acid) , using a MULTIPLATE ANALYZER. About 300µl 

of saline and 300µl of hirudin blood are mixed and warmed, reagents are pippetted out and 

the results are obtained after 10 mins. 

• LIGHT TRANSMISSION AGGREGOMETRY: Platelet aggregation was assessed in 

PRP at 37ºc by LTA. PRP was obtained by centrifugation of citrated whole blood for 10mins 

at 1000rpm. Aggregation was measured with AGGREGUIDE A-100. And was expressed as 

the maximal percent change in light transmittance from baseline after the addition of AA, 

using platelet poor plasma as reference. The primary agonist used was AA, Subjects having 

residual platelet aggregation (>4%) despite daily aspirin therapy were considered aspirin 

resistant. LTA is considered the gold standard for the detection of patients resistant to aspirin. 

ADP was also used as an agonist for this test4. 

1.1 Devices used: 

From the study, we observed that during the years 2017 to December 2018 the hospital was 

using the device AGGREGUIDE A-100 which was distributed by Chennai Medipoint, which 

uses Light Transmission Aggregometry (LTA) as its principle and is no longer in the market. 

From the beginning of 2014 the hospital introduced a new device called MULTIPLATE 

ANALYZER (Roche) which uses Whole Blood Aggregometry with electrical impedance as 

their principle. 

1.2 Reference values: 

Aggreguide A-100 had a reference value range of  2-8U for both AA(Aspirin alone) and 

ADP(Clopidogrel and Ticagrelor) where, any patient undergoing Antiplatelet therapy with a 

value of  4 or above was considered  resistant, and  the values <4 were generally considered 

sensitive which  implies that the therapy is effective. 

Multiplate Analyzer has a reference range value for AA  of 75-136U , any value less than 

75U was found to be sensitive for Aspirin therapy, and values which comes in the range or 

above was considered to be resistant. For ADP the reference value was from 53-122U where 

any value less than 53 was considered sensitive to Clopidogrel therapy, and any value in the 

range or above was considered resistant to the therapy4. 
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Aspirin is one of the most widely used drugs worldwide. First employed for its anti-

inflammatory and antipyretic properties, it is now predominantly used in cardiology for its 

antiplatelet effects. Aspirin inhibits platelet aggregation through irreversible acetylation of 

platelet COX enzyme, blocking the transformation of Arachidonic acid into Thromboxane 

A2, a potent vasoconstriction and aggregating agent5. Clopidogrel, a second generation 

thienopyridine has been the mainstay gold standard of ACS management for more than a 

decade. Clopidogrel resistance has been associated with increased mortality in ACS patients 

with a boost in number of stent thrombosis. Clopidogrel inhibits platelet activation and 

inhibition by selectively and irreversibly blocking P2Y12 receptor. Clopidogrel resistance is 

defined as the failure of the molecule to inhibit the target of its action.6. 

Ticagrelor is a novel ADP receptor blocker that has shown greater, more rapid and more 

consistent platelet inhibition than clopidogrel. This agent offers a unique mechanism of 

action, no relevant pharmacological interactions, consistent platelet inhibition and a good 

safety profile. It binds reversibly to the receptor and exhibits rapid onset and offset of action. 

The action mechanism of ticagrelor facilitates the rapid recovery of platelet function after 

drug withdrawal. Ticagrelor also has a stronger and more consistent effect than clopidogrel 

because its direct action doesn’t require catabolite activation. Several clinical studies have 

indicated that ticagrelor is superior to clopidogrel in reducing platelet reactivity, MI 

(Myocardial Infarction), cardiovascular death, stroke and adverse events. Ticagrelor has less 

bleeding events compared to prasugrel. The incidence of clopidogrel resistance is getting 

amplified and ticagrelor is a better alternative for Clopidogrel7.  

2. METHODOLOGY 

We performed a retrospective observational study to evaluate the efficacy of anti-platelet 

drugs using platelet aggregation test in the Kovai medical center and hospital department of 

cardiology. The dates’ was collected from the patient case reports and laboratory report, 

treatment chart, and from the past medication chart. 

2.1 Study population: The patient population selected includes all patients who has been 

prescribed antiplatelet drugs for cardiovascular diseases, cerebrovascular and peripheral 

vascular disease, and outpatients, infants and children are excluded. Demographic data, 

patient characteristics, lab reports, treatment chart were collected from the source then 

assessed their condition and outcomes. The study was carried out after receiving approval 
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from the Ethics committee of KMCH. This retrospective observational study included about 

94 cases which were collected from the medical records department. We prepared a data 

collection form which includes all the demographic data of the patient, data of the platelet 

aggregation test, antiplatelet drugs received along with doses, results of the test, and 

diagnosis of the potent. We collected the data in the data collection form and were recorded. 

We studied the number of patients who acquired resistance against antiplatelet therapy 

because the previous medication was not effective. IBM SPSS (Statistical Package for the 

Social Sciences) Statistics software version 20 was used for the statistical analysis. Pearson 

Chi Square Test was the statistical tool used for finding out the demographic characteristic 

outcomes, frequency and percentages were used. The relationship between the two assays 

used was measured using Pearson Chi Square Test. And p value <0.05 was considered 

statistically significant (p<0.05)8. 

3 RESULTS 

3.1 Demographic Statistics   

A total of 94 patients’ data were collected. Demographic characteristics of study participants 

are listed in Table 1.  Among the 94 patients, 72% were male and 28% were female.  Patients 

were distributed  in different age groups of which 4(4.25%) patients were in the age group 

ranging from 30-39, 8(8.51%) in the range of 40-49, 28(29.7%) in the range of 50-59 years, 

22(23.4%) in the range of 60-69, 28(29.7%) in the range of 70-79 years and 4(4.25%) in the 

range of 80-89. Their mean age was between 60-69 years the social habits of the participants 

and it were found that 65.95% were non-smokers and non-alcoholics, 13.82% of population 

were smokers alone and about 2.12% of population were alcoholics alone whereas 18.08% 

were both smokers and alcoholics (Table 1). 
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Table No. 1: DISTRIBUTION OF PATIENTS BASED ON DEMOGRAPHIC DATA 

CHARACTERSTICS NO. OF PATIENTS PERCENTAGE p Value 

1. GENDER 

Male 68 72.34% 
0.000 

Female 26 27.65% 

2. AGE GROUP 

30-39 4 4.25% 

0.000 

40-49 8 8.51% 

50-59 28 29.78% 

60-69 22 23.40% 

70-79 28 29.78% 

80-89 4 4.25% 

3. SOCIAL HABITS 

Non Smoker + Non 

Alcoholic 
62 65.95%  

Smoker 13 13.82% 0.000 

Alcoholic 2 2.12%  

Alcoholic + Smoker 17 18.08%  

3.2 Diagnosis of the patients 

Among the 94 patients, about 88(93.6%) patients had one diagnosis or complication whereas 

about 6(6.38%) patients had one or more complications. It was found that about 61.72% had 

CVD (Cardiovascular disease), 19.14% of patients had CAD (Coronary Artery Disease), and 

12.76% had PAD (Peripheral Artery Disease) whereas 5.31% had CVD and CAD followed 

by 1.06% with PVD (Peripheral vascular diseases) and CVD. Shown in (Table 2). 
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Table 2: Disease wise distribution among study population (n=94) 

DIAGNOSIS NO. OF PATIENTS 

Cerebrovascular diseases 58 

Cardiovascular diseases 18 

Peripheral vascular diseases 12 

CAD+CVD 5 

PVD+CVD 1 

3.3 Utilization of Aspirin, Clopidogrel and Ticagrelor 

Among the total 94, 56 were prescribed with Aspirin and Clopidogrel, 9 patients were 

prescribed Aspirin along with Ticagrelor, and 1 patient was prescribed with Clopidogrel and 

Ticagrelor together. A total of 2 patients were prescribed Aspirin, 5 patients were prescribed 

with Clopidogrel alone. Ticagrelor was prescribed to 21 patients as they showed resistance 

towards clopidogrel when given along with Aspirin (Figure 1). 

 

Figure No. 1: Utilization of Aspirin, Clopidogrel and Ticagrelor in the given population 

(n=94) 

3.4 Dose of Aspirin 

Aspirin was given in doses of 75mg in 25 patients, 150mg in 42 patients, 300mg in 13 

patient, 325mg in 8 patient, and was not given in 6 patients.  The blood was collected from all 

the patients either before or after or at the time of administration of the drug who received 

aspirin/clopidogrel/ticagrelor to assess the patients’ sensitivity to the drug prescribed.  
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3.4.1 Date of Administration of Aspirin 

The results show that among those patients who were administered with aspirin, the blood 

was collected from 42 patients on the same day of aspirin administration where 37 showed 

sensitivity and 5 showed resistance whereas, in 14 patients blood was collected after 1 day of 

the administration of aspirin where 14 showed sensitivity and none were found resistant. In  8 

patients blood was collected 2 days after the administration of aspirin where 7 were found 

sensitive and 1 resistant, in 5 patients after 3 days of administration of aspirin where 2 were 

found sensitive and 3 were found resistant. In 5 patients the blood was collected after 4 days 

of administration of aspirin and found that all were found to be sensitive. In 6 patients blood 

was collected after 7 days and found that all were sensitive. For 2 patients the blood test was 

done 1 day prior to the administration of aspirin and found that both patients were sensitive, 

in 1 patient each was tested 3 days, 5 days and 6 days prior to aspirin administration and 

found that the patient was found sensitive respectively (Table 3). 

Table No. 3: Date of administration of aspirin vs Collection of Blood samples 

ASPIRIN 

ADMINISTERED ON 

NO. OF 

PATIENTS 
SENSITIVE RESISTANT 

Same 42 37 5 

After 1 day 14 14 0 

After 2 days 8 7 1 

After 3 days 5 2 3 

After 4 days 5 5 0 

After 7 days 6 6 0 

Before 1 day 2 2 0 

Before 2 days 3 3 0 

3.4.2 Aspirin Sensitivity 

Aspirin was administered in 88 patients either alone or with clopidogrel. It was found that 

about 79(89.77%) patients were sensitive and 9(10.22%) patients were resistant. There was a 

highly significant difference (p value <0.05) between the patients who were sensitive and 

resistant to aspirin (Figure 2). 
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Figure No. 2: Aspirin Sensitivity among total population (n=94) 

3.4.3 Dose vs sensitivity of aspirin 

Aspirin was given to patients in different initial doses of 75mg, 150mg, 300mg and 325mg. It 

was found that 75mg was given to 25 patients where 23 showed sensitivity towards aspirin 

whereas 2 showed resistance. 150mg was prescribed to 42 patients where 39 responded to 

aspirin whereas 3 showed unresponsiveness, 300mg was prescribed to 13 patients where 10 

showed sensitivity and 3 showed resistance to aspirin, 325mg was prescribed in 8 patients 

where 7 showed sensitivity and 1 showed resistance (Table 4). 

Table No. 4: Doses vs Sensitivity in aspirin administered population (n=88) 

ASPIRIN INITIAL DOSES SENSITIVE POPULATION 
RESISTANT 

POPULATION 

75mg 23 2 

150mg 39 3 

300mg 10 3 

325mg 7 1 

3.5 Dose of Clopidogrel: Clopidogrel was given in doses of 75mg in 63 patients, 150mg in 

20 patients, 300mg in 1 patient, 600mg in 1 patient, and was not at all given in 9 patients.  

3.5.1 Date of Administration of clopidogrel: The results show that among those patients 

who were administered with clopidogrel, the blood was collected for 37 patients on the same 

day of clopidogrel administration were 25 were found sensitive and 12 were found resistant  
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whereas, in 13 patients blood was collected after 1 day of the administration of clopidogrel 

were 7 were found sensitive and 6 were found resistant, in  12 patients blood was collected  2 

days after the administration of clopidogrel where 7 were found sensitive and 5 were found 

resistant, in 15 patients after 3 days of administration of clopidogrel where 9 were found 

sensitive and 6 were found resistant. In 3 patients blood was collected after 4 days of 

administration of clopidogrel where 1 was found sensitive and the rest 2 were found to be 

resistant, in 1 patient blood was collected after 8 days where 1 was found to be resistant. For 

2 patients the blood test was done 1 day prior to the administration of clopidogrel in 2 

patients where both were found sensitive (Table 5). 

Table No. 5: Date of administration of clopidogrel vs Date of Sample Blood Collection 

CLOPIDOGREL 

ADMINISTERED ON 

NO. OF 

PATIENTS 
SENSITIVE RESISTANT 

Same 37 25 12 

After 1 day 13 7 6 

After 2 days 12 7 5 

After 3 days 15 9 6 

3.5.2 Clopidogrel Sensitivity: Clopidogrel was administered in 83 patients alone or with 

Aspirin or Ticagrelor, where 51(61.44%) patients were found to be sensitive and 32 (38.55%) 

were found to be resistant. There was a highly significant difference (p value <0.05) between 

the patients who were sensitive and resistant to clopidogrel (Figure 3). 

 

Figure No. 3: Clopidogrel Sensitivity among total population (n=94) 
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3.5.3 Dose vs sensitivity of clopidogrel: Clopidogrel was given to patients in different initial 

doses of 75mg, 150mg, 300mg and 600mg. It was found that 75mg was given to 63 patients 

where 39 showed sensitivity towards clopidogrel whereas 24 showed resistance. 150mg was 

prescribed to 18 patients where 12 responded to clopidogrel whereas 6 showed 

unresponsiveness, 300mg was prescribed to 1 patient where the 1 patient showed resistance 

to clopidogrel , 600mg was prescribed in 1 patient where 1 showed resistance (Table 6). 

Table No. 6: Dose vs Sensitivity in clopidogrel administered population 

CLOPIDOGREL INITIAL 

DOSES 

SENSITIVE 

POPULATION 

RESISTANT 

POPULATION 

75mg 39 24 

150mg 12 6 

300g 0 1 

600mg 0 1 

3.6 Dose of ticagrelor: Ticagrelor was given in doses of 90mg in 28 patients, 150mg in 1 

patients, 180mg in 2 patient, and was not given in 63 patients.  

3.6.1 Date of administration of ticagrelor: The results shows that among those patients who 

were administered with ticagrelor, the blood was collected for 5 patients on the same day of 

ticagrelor administration whereas, in 2 patients blood was collected after 1 day of the 

administration of ticagrelor whereas in 2 patients blood was collected 2 days after the 

administration of ticagrelor and were sensitive in all cases (Table 7). 

Table No. 7: Date of administration of ticagrelor vs Date of sample blood collection 

3.6.2 Ticagrelor Sensitivity: Ticagrelor was administered in 31 patients. However the 

sensitivity test was performed among 10 patients who received ticagrelor as initial treatment 

along with aspirin and/or clopidogrel. It was found that out of these 10 patients, 9 received 

TICAGRELOR 

ADMINISTERED ON 
NO. OF PATIENTS SENSITIVE 

Same day 5 

All were found to be sensitive After 1 day 2 

After 2 days 2 
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ticagrelor and aspirin whereas one patients received ticagrelor with clopidogrel. The results 

show that all those patients who received ticagrelor as initial treatment were sensitive and 

found to be statistically significant.  

 

Figure No. 4: Ticagrelor sensitivity among total population 

3.6.3 Dose vs Sensitivity of ticagrelor: Ticagrelor was administered in 90mg, 150mg and 

180mg respectively, but the blood test was carried out only 0n 9 patients who were prescribed 

with an initial dose of 90mg, and all were found to be sensitive towards ticagrelor (Table 8). 

 Table No. 8: Dose vs Sensitivity in ticagrelor administered patients who went for 

sensitivity test 

TICAGRELOR 

INITIAL DOSES 

SENSITIVE 

POPULATION 

RESISTANT 

POPULATION 

90mg 9 0 

3.7 Drugs changed among population 

Due to resistance of clopidogrel in some patients, an alternative drug, ticagrelor was 

administered in 22 patients whereas in 72 patients there was no change of any drugs. 

3.8 COMPARISON OF SENSITIVITY OF DRUGS TESTED ON EACH ASSAY 

3.8.1 Aspirin 

The sensitivity to Aspirin was checked using Aggreguide-100 (Distributed by Chennai 

MediPoint) in 52 patients out of which 44 (84.61%) were found to be sensitive and 8 

(15.38%) were found to be resistant. The sensitivity to Aspirin was checked using Multiplate 
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Analyzer (Distributed by Roche) in 36 patients out of which 35 (97.22%) were found to be 

sensitive and 1 (2.77%) was found to be resistant (Table 9, Figure 5). 

Table No. 9: Aspirin Sensitivity comparison in the given population using 2 different 

assays 

ASPIRIN SENSITIVITY COMPARISON USING 2 DIFFERENT ASSAYS 

AGGREGUIDE-100 MULTIPLATE ANALYSER p Value 

44 Sensitive 35 Sensitive  

0.000 8 Resistant 1 Resistant 

 

Figure No. 5: Aspirin Sensitivity Comparison in the given population using 2 different 

assays 

3.8.2 Clopidogrel 

The sensitivity to Clopidogrel assessed using Aggreguide-100 among 46 patients showed that 

15 (32.6%) were found to be sensitive and 31 (67.39%) were found to be resistant. The 

sensitivity to Clopidogrel assessed using Multiplate Analyzer among 37 patients showed that 

34 (91.89%) patients were sensitive and 3 (8.10%) patients were resistant (Table 10, Figure 

6). 
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Table No. 10: Clopidogrel Sensitivity comparison in the given population using 2 

different assays 

CLOPIDOGREL SENSITIVITY COMPARISON USING 2 DIFFERENT ASSAYS 

AGGREGUIDE-100 
MULTIPLATE 

ANALYSER 
p Value 

31 Sensitive 34 Sensitive 
0.000 

15 Resistant 3 Resistant 

 

Figure No. 6: Clopidogrel Sensitivity comparison in the given population using 2 

different assays 

3.9 Comparative Analysis. The resistance and sensitivity of drugs were analyzed using  

two different assays and their relationship was studied using Pearson Chi Square test. The 

analysis showed a highly significant difference (p = 0.000) between the two assays for the 

comparison of Aspirin Sensitivity. Similarly the p value showed a higher significant 

difference (p = 0.000) between the two assays for the comparison of Clopidogrel sensitivity. 

4. DISCUSSION   

This study was conducted to determine the resistance towards the study drugs with the help 

of platelet aggregation Test. The results of the study may provide sufficient information 

regarding the use of appropriate drugs for individualization of the therapy. 
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Nicolas Von Beckerath et al.9 conducted a double blinded randomized study on platelet 

aggregation in patients treated with a daily dose of 150 mg or 75 mg of clopidogrel for 30 

days. Administration of a 150mg oral maintainance dose of clopidogrel results in more 

intense inhibition of platelet aggregation than administration of the recommended 75mg 

maintainance dose. In our study, out of 18 patiets administered with 150mg oral dose of 

clopidogrel, 12 showed more intense inhibition of platelet aggregation. According to the 

comparative study conducred by Yao-Wen Chang et al.10 Platelet function Analyzer (PFA -

100) Offered a high sensitivity and specificity in detection of platelet dysfunction. In our 

study, we used multiplate analyzer and aggreguide-100 for determining the sensitivity and 

specificity in detecting platelet dysfunction, of which aggreguide -100 showed more 

resistance to the drugs. Fabricio braga da Silva et al.11 studied the resistance pattern of 

clopidogrel, its prevalence and associate variables by taking into account the glycemic levels, 

acute MI, response to ASA, the prevalence of clopidogrel resistance was 38.5% and was 

found to be high. Our study concluded that clopidogrel resistance was 32 (36.6%). In the 

study conducted by Tanaka et al.12 a question was aroused regarding how platelet testing 

before a procedure can be efficiently implemented in the outpatients settings. Our study 

showed a significant positive result in the use of platelet aggregation test for finding the 

accurate drug and dose required for the patient. Junghee Bang et a1.13 performed an study 

which concluded that CRUSADE Score is superior to platelet function Testing for the 

prediction of bleeding in patients following Coronary Interventions. In our study using PFT, 

Aspirin was found to be resistant in 10.22% of patients ans clopidogrel resistance was found 

in 38.55% of the patients. A study conducted by Radomir Nykl et al.14 used LTA, PFA-

100/200 Mulitplate and verify now platelet function assays to identify the high on-treatment 

platelet reactivity after aspirin and clopidogrel use. They concluded that the average of 

atletasr two methods is required to find the platelet activity. Our study used LTA (Aggrguide-

100) and whole blood aggregometry (mulitiplate analyzer) in different patients rather than 

using both the assays in the same patients to attain a more accurate result. Andras komocsi et 

al.15 performed a comparative study between platelet function guided and guided treatment 

with P2Y12 inhibitors in patients with Acute Myocardial Infarction. The PFT guided group 

showed a higher sensitivity to the drug which in turn showed reduced mortality rate and 

higher frequency of switchover drug was ticagrelor. A study conducted by Ajay Sinhal et 

al.16 indicated that PFT gives a guide to the timing, efficacy and variability of therapy. We 

also used PFT in our study to find the resistance and sensitivity of our study drugs in the 

study population. Ahmed Salah et al.17 conducted a study to find aspirin resistance, its 
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prevalence and clinical outcome in Egypt. Prevalence of aspirin resistance was 48% in their 

study group and aspirin resistance was significantly higher with family history of CAD and 1 

smoker exhibited aspirin resistance. Romlin et al.18 conducted a study on peri-operative 

monitoring of platelet function in pediatric cardiac surgery by thromboelastometry or platelet 

aggregometry. They concluded that thromboelastometry had more acceptable ability than 

PFT to conclude intraoperative ADP- induced platelet dysfunction in pediatric cardiac 

surgery. In our study, resistance and sensitivity of study drugs were determined in the adult 

population using PFT and the results showed high significance.  A study conducted by Van 

Der Loo et al.19 concluded that their results cast doubt on the significance of PFT using LTA 

in patients while being on aspirin when assessed at one time only. Their data may imply that 

the modalities of such test will have to be refined in the future. Our study indicates a similar 

results. Marie Lordkipanidize et al.20 conducted a comparison study of 6  major PFT’s to 

determine the prevalence of aspirin resistance in patients with stable CAD. They concluded 

that PFT’s are not equally effective in measuring aspirin’s antiplatelet effect and correlate 

poorly among themselves. Out of the total 94 patients we included in the study, 18 patients 

were diagnosed with CAD, 8 patients were found to be resistant to aspirin when analysed 

with aggreguide-100 whereas 1 patient when analyzed with Multiplate Analyzer. 

5. CONCLUSION 

Platelet function tests identify patients who are sensitive to antiplatelet drugs and enable 

physicians to offer personalized and alternative treatment strategies. In this study PF tests 

were done for the patients who are taking Aspirin, Clopidogrel and ticagrelor. It was found 

that testing helps clinicians to prescribe optimal antiplatelet agents to maximize the efficacy 

of the treatment and to improve the quality of life of patients. 

In this retrospective observational study, 94 patients underwent PF testing, out of which 

10.22% patients were found to be resistant to the aspirin and 38.55% showed resistance 

towards clopidogrel. An alternative therapy with ticagrelor was given to non responders of 

clopidogrel patients. Ticagrelor’s sensitivity test as done in 9 patients and all 9 were found to 

be sensitive to the drug. Out of the two assays, Aggreguide-100 depicted more people were 

resistant to aspirin and clopidogrel whereas Multiplate analyzer showed lesser people 

resistant to clopidogrel and aspirin. The chi-square test proved there was highly significant 

difference between both the assays. The result obtained from these two assays, show 

significant differences in their results so the accurate end point couldn’t be established. 



www.ijppr.humanjournals.com 

Citation: Suganthi S et al. Ijppr.Human, 2019; Vol. 16 (2): 335-352. 351 

From our study we could conclude that clopidogrel exhibits a higher rate of resistance and 

Ticagrelor therapy was initiated in clopidogrel non-responders. The antiplatelet effect of 

Ticagrelor therapy for clopidogrel non-responders was found to be efficacious and was found 

responsive in all clopidogrel non-responders. Being a clinical pharmacist, we can facilitate 

the physician in prescribing the right antiplatelet medication to the right patient and thus 

improving their quality of life. 
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