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Abstract-  

Aim: To study the utilization of DAPT and optimal dosage and duration of DAPT in cardiovascular disease 

patients. 

Materials and methods: In this study 100 patients were recruited who were diagnosed with cardiovascular disease 

such as ACS, CAD, PAD, IHD, UA, stroke and revived their prescription to evaluate adherence to guidelines on 

prescription pattern of DAPT with the current AHA/ACC, ESC and AHA/ASA guidelines. Another aspect of 

the study was to look for any bleeding events experienced by the patient during the therapy by cross verifying 

their medical charts, history and also laboratory parameters like hemoglobin, hematocrit, platelet levels, PTT 

and INR levels. 

Results: Among the 100 patients who were part of the study, ticagrelor and aspirin made up the bulk of the 

DAPT prescriptions (55%) compared to clopidogrel and aspirin (45%). According to the study, 2% of patients 

had a DAPT prescription for less than a month, 47% for 1-3 months, 20% for 4-6 months, 15% for 7-12 months, 

and 10% for more than 12 months. In all, 55% of patients received prescriptions in accordance with ESC 

recommendations, 73% with AHA/ACC guidelines, and 75% with ASA/AHA guidelines for stroke. Ten patients 

in all reported bleeding incidents while receiving treatment. Assessment of alterations in laboratory parameters, 

including hemoglobin, platelet count, serum creatinine, aPTT, and PTT, in patients experiencing bleeding 

episodes. 

Conclusion: The study concludes that the prescription pattern is followed according to the standard guidelines 

for optimal dosing and duration in cardiovascular disease. DAPT is associated with the occurrence of bleeding 

events. Hence adhering with the guidelines we can achieve maximum clinical effect with minimum duration. 
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INTRODUCTION 

Cardiovascular disease (CVD) is defined by World Health Organization (WHO) as any disorder related to the heart and 

blood vessels. It is the most serious and common disease in the world. CVD disorders include CHD, stroke 

(cerebrovascular disease), hypertension, peripheral artery disease, rheumatic heart disease, congenital heart disease and 

heart failure. 

Antiplatelet medications are those that stop platelets from adhering to one another and creating clots in the blood, which 

can lead to heart attacks and strokes and other cardiovascular diseases and illnesses. Anywhere in the body when there 

is an injury, platelets gather at the site of the wound and collect to form blood clots, which halt the bleeding. In certain 

cases, however, platelets may aggregate within a damaged, inflamed, or plaque-filled blood artery, causing blood clots 

to develop within the channel and obstructing blood flow. Patients with peripheral vascular disorders, heart attacks, 

angina, stroke, transient ischemic attack, and coronary artery disease are treated with antiplatelet. Moreover, utilized 

following coronary artery bypass surgery, angioplasty, and stent operations. Patients who suffer from valve disease or 

atrial fibrillation may also use this drug. 

A P2Y12 inhibitor (a thienopyridine), such as clopidogrel, ticagrelor, or prasugrel, combined with aspirin is known as 

dual antiplatelet treatment. Because these conditions increase the risk of blood clot formation due in part to enhanced 

platelet activation, physicians prescribe antiplatelet therapy to patients with coronary artery disease (CAD), myocardial 

infarction, angina, stroke, peripheral vascular disease, and patients who underwent stenting (bare metal stent or drug 

eluting stent) and other cardiac surgery. Aspirin alone can only inhibit one route, and DAPT suppresses this pathway 

more effectively than aspirin alone. It has also been demonstrated that in individuals with coronary artery disease, DAPT 

improves cardiovascular outcomes.(1) 
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Based on available data, DAPT may reduce the incidence of stent thrombosis in all situations, from acute to extremely 

late occurrences. Nevertheless, the majority of the benefits of DAPT therapy occur when it is administered after PCI or 

after a year has passed as spontaneous MI is linked to a 15% mortality risk. After drug-eluting stent (DES) percutaneous 

coronary intervention (PCI), dual antiplatelet treatment (DAPT) is necessary. While DES usage has been demonstrated 

to lower restenosis rates when compared to bare-metal stents (BMS), there is apprehension that DES use might be linked 

to an increased risk of late and extremely late stent thrombosis (ST), especially following DAPT termination(2). By 

using two different mechanisms, DAPT avoids thrombotic problems. Through a stronger suppression of platelet 

activation pathways, dual antiplatelet treatment (DAPT) may offer further stroke risk reduction above single antiplatelet 

therapy (SAPT). For individuals with non-cardio embolic ischemic stroke or transient ischemic attack (TIA), single-

antiplatelet treatment (SAPT) utilizing aspirin, aspirin/extended-release dipyridamole, or clopidogrel lowers the risk of 

recurrent ischemic stroke. In individuals with small acute non-cardio embolic ischemic stroke or high-risk transient 

ischemic attack (TIA), dual-antiplatelet treatment (DAPT) with aspirin and clopidogrel or ticagrelor for 21–30 days is 

more efficacious than SAPT. In the Clopidogrel in Unstable Angina to Prevent Recurrent Events (CURE) study, which 

demonstrated improved outcomes among patients with non-ST elevation MI (NSTEMI) following treatment with 

DAPT, the benefits of dual antiplatelet therapy (DAPT) were established. Regardless of the specific reperfusion strategy 

used, DAPT improves clinical outcomes for patients with AMI by limiting the initial phases of platelet aggregation and 

adhesion in the creation of coronary artery thrombi. Patients receiving percutaneous coronary intervention (PCI-CURE 

sub study) were given bare metal stents (BMSs). It was discovered that combining aspirin and clopidogrel in therapy 

lowers the composite of cardiovascular mortality, MI, and revascularization during the first 30 days following PCI.(3) 

Continued antiplatelet therapy is also associated with increased bleeding risk, it is necessary to weigh this risk against 

the potential benefit. Current evidence suggests that the risk of bleeding in patients on DAPT is proportionally related 

to its duration both within and beyond 1 year of treatment duration.(3)(4)(5) 

 

METHODS: 

Study Design and Setting: 

This prospective observational study was done at a tertiary care hospital by reviewing the record. Patients who were 

more than 18 years of age and diagnosed with cardiovascular disease such as ischemic heart disease both chronic and 

acute syndrome and patients with stroke attending the hospital and were initiated dual antiplatelet therapy were included 

in the study. Side effects experienced by the patient that is bleeding due to the therapy were recorded by reviewing 

patient records then finally the treatment regimen was compared with standard guidelines. The study was conducted in 

a tertiary care hospital, Bangalore, Karnataka. The study was conducted for a period of 6 months. 

Study material, Data source, and Participants: 

The information of patients was recorded in data collection form. Data regarding demographic details, medical history, 

current medical therapy and also laboratory parameters like aPTT, PTT, hemoglobin, hematocrit, white blood cell count, 

platelet count and serum creatinine were collected. All the data were collected from patient’s case notes, treatment 

charts, laboratory reports and by interacting with patients and their legal representatives. 

 

RESULTS: 

Age distribution of patients 

Age is one of the main characteristics that greatly determines a patient's illness condition, hence analyzing the age 

distribution is crucial for any study to start in order to associate age with many other parameters. The research only 

included patients who were over the age of 18. It's important to note that there were no cases between the ages of 18 

and 29, thus the count began between age 30 and 40, where 4 people were detected. Within successive age categories, 

such as 41–50 years old, 24 patients, 51–60 years old, 61–70 years old, 36 patients, 71–80 years old, 15 patients, and 

81–90 years old, 10 patients. Age-related increases in illness incidence are seen. However, in elderly individuals, it 

indicated a patient's deterioration. (Shown in figure no.1) 

Percentage of gender distribution of patients  

Gender evaluation is the second most significant aspect to examine for the patient's gender in order to determine which 

patient group is more susceptible to a specific disease. Male patients are more numerous and have a higher risk of 

cardiovascular illness than female patients, according to this study, which included 100 patients, of whom 58 were male 

and 42 were female. (Shown in figure no.2) 

Distribution of personal habits of patients 

Heart disease is one of the numerous conditions that might advance more quickly as a result of individual behaviors 

like drinking and smoking. Out of the 100 patients in this study, 7 were found to be smokers, 93 to be non-smokers, and 

6 to be alcoholics, while the remaining 94 were not. (Shown in figure no.3) 

Comorbidities distribution of patients  

The distribution of co-morbid disorders in patients is depicted in the bar graph shown in figure no.4, which is one of 

the main factors influencing the occurrence and development of cardiovascular illnesses. 68 of the 100 patients had 
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been diagnosed with hypertension, 72 with diabetes mellitus, 23 with dyslipidemia, 24 with renal illness, and 24 with 

hepatic illness. The two main recognized comorbid conditions that lead to any vascular illness, diabetes mellitus and 

hypertension, were found to be present in the majority of the patients. (Shown in figure no.4) 

Distribution of patients for indications in which DAPT are used 

Among 100 patients 72 patients had acute coronary syndrome(ACS) and 45 patients had coronary artery disease, 15 

patients had unstable angina (UA), 6 patients had ischemic heart disease, 4 patients had cerebrovascular accident(CVA) 

or stroke, 1 patient had peripheral artery disease, 5 patients were diagnosed with atrial fibrillation (AF) and 12 patients 

were diagnosed with heart failure. Among which each disease was coinciding with each other. (Shown in figure no.5) 

Combination of antiplatelet agents used 

To treat thrombotic events, dual antiplatelet treatment combines antiplatelet medications such aspirin with P2Y12 

inhibitors (clopidogrel, ticagrelor, prasugrel). It was shown in this study that aspirin plus ticagrelor was administered to 

55% of patients, whereas aspirin plus clopidogrel was prescribed to 45% of patients. The severity of the illness and the 

patient's reaction to the medication determine which medication is best. (Shown in figure no.6) 

Dosing of dual antiplatelet therapy in cardiovascular disease 

As thrombosis is a possibility following coronary intervention, patients are treated with antiplatelet agents at a 

maintenance dose as prophylaxis. Patients who are more likely to develop thrombosis are treated with doses of aspirin 

(75–150 mg once daily), clopidogrel (75 mg once daily), ticagrelor (90 mg twice daily), and prasugrel (10 mg once 

daily). In this study, aspirin 75 mg plus ticagrelor 90 mg was administered to 54 patients, aspirin 150 mg plus ticagrelor 

90 mg was given to 1, aspirin 75 mg plus clopidogrel 75 mg was provided to 32 patients, and aspirin 150 mg plus 

clopidogrel 75 mg was prescribed to 13 individuals. The medications are dosed according to each patient's unique 

therapeutic needs. (Shown in figure no.7) 

Loading dose prescribed to the patients  

Administration of a loading dose, followed by a maintenance dose, is crucial to achieving an early steady state 

concentration of the drug in the body for demonstrating the desired outcome. The loading doses of the antiplatelets 

drugs used are as follows: aspirin (300–325 mg), clopidogrel (300–600 mg), ticagrelor (180 mg), and prasugrel (10 

mg). The guidelines state that the loading dosage must be given before the maintenance dose is started. Aspirin 300 mg 

plus ticagrelor 180 mg was administered to 40 patients; aspirin 300 mg plus clopidogrel 300 mg was administered to 

28 patients; aspirin 325 mg plus ticagrelor 180 mg was administered to 12 patients; four patients received only ticagrelor 

180 mg; three patients received aspirin 300 mg plus clopidogrel 150 mg; one patient received aspirin 325 mg plus 

clopidogrel 300 mg; and twelve patients received no loading dose. (Shown in figure no.8) 

Duration of dual antiplatelet therapy prescribed 

In this study, it was shown that 2% of patients had dual antiplatelet treatment for less than a month, 47% for 1-3 months, 

20% for 4-6 months, 15% for 7-12 months, and 10% for more than 12 months. The length of time that dual antiplatelet 

treatment is prescribed depends on the patient's need for therapy, how well they respond to the medication, and the 

results that are shown at each follow-up. Additionally, the prescription of therapy is based upon the physician adhering 

to established guidelines. (Shown in figure no.9) 

Discharge v/s not discharged on dual antiplatelet therapy 

Patients were discharged with DAPT were found in 91% patients and 9% patients were not discharged on DAPT. 

(Shown in figure no.10) 

Adherence and non-adherence to guidelines  

Following the guidelines is crucial since they provide information and advice based on research and can help acquire 

the maximum result with the least amount of adverse effects. This study found that, for ACS, peripheral artery disease, 

and coronary heart disease, 55 patients were treated in accordance with ESC guidelines, 73 patients were prescribed in 

accordance with AHA/ACC guidelines, 75% of patients followed ASA/AHA guidelines for stroke, and 25% of patients 

were not prescribed in accordance with any guidelines. (Shown in figure no.11 and table no.1) 

HAS-BLED score for bleeding risk 

In this study, the bleeding risk was assessed using the HAS-BLED score as the major scoring instrument. Of the patients, 

9% had an observed score of 0, 36% had a score of 1, 24% had a score of 3, 19% had a score of 4, 10% had a score of 

5, and 2% had a score of 5. The higher the score, the higher the chance of bleeding in the patients. (Shown in figure 

no.12) 

Bleeding v/s No bleeding events in patients  

Bleeding manifestation are the main complication of dual antiplatelet therapy which has to be monitored carefully in 

patients who are on DAPT. In the study, out of 100 patients 10 patients were presented with bleeding complications 

during the therapy. (Shown in figure no.13) 

Categorization of bleeding events according to BARC bleeding criteria 

According to the study, 1% of patients had more severe Type 3b bleeding, which required medical treatment, whereas 

9% of patients sustained Type 1 hemorrhage, which often comprises small and non-actionable bleeding. (Shown in 

figure no.14) 
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Changes in laboratory parameters in patients with bleeding 

Serum creatinine levels increased in 60% of patients, hemoglobin levels decreased in 70% of patients, INR values 

decreased in 44.4% of patients, platelet counts decreased in 40% of patients, and PT and aPTT increased in 22.2% and 

22.2% of patients, respectively. These changes in laboratory parameters, which include hemoglobin, PTT, aPTT, serum 

creatinine, and platelet level in patients with bleeding events, were noted to be significant but not entirely clear. Some 

patients may have underlying conditions that could be to blame for these variations in the values. (Shown in table no. 

2,3 & 4) 

Correlation of age with bleeding events 

Among 10 patients with bleeding incidence, it was observed that 5 patients were above the age of 65 years and 5 patients 

were below the age of 65 years which shows that both of the age group has equal risk of bleeding. (Shown in figure 

no.15) 

Percentage of Correlation of gender with bleeding events 

In this study it was observed that out of 10 patients with bleeding 40% were female patients and 60% were male patients 

which shows that male patients are more prone to bleeding manifestations due to DAPT. (Shown in figure no.16) 

Drugs prescribed in patients with bleeding events 

Among 10 patients 50% of patients were prescribed aspirin plus ticagrelor and 50% of patients were prescribed aspirin 

plus clopidogrel which concludes that with both of the combination there is an equal chance in the occurrence of 

bleeding events. (Shown in figure no.17) 

Numbers of patients who needed switching of therapy 

In this study it was observed that out of all patients 13 patients needed the switching of one antiplatelet agent to another 

agent of same class and 10 patients needed to switch dual antiplatelet therapy to single antiplatelet therapy. (Shown in 

figure no.18) 

Addition of anticoagulant agent along with DAPT  

For the treatment of certain cardiovascular diseases and to prevent the clot formation in patients due to continues lying 

on the bed there is a need for addition of anticoagulant therapy along with dual antiplatelet therapy such as IV heparin 

and other oral anticoagulant agents in atrial fibrillation to treat the arrhythmia in this study it was observed that 87 % of 

the patients were prescribed an additional IV anticoagulant agent and 9% of the patients were prescribed oral 

anticoagulant along with dual antiplatelet therapy. (Shown in figure no.19) 

 

DISCUSSION: 

This study examines the use of dual antiplatelet treatment (DAPT) in patients with a variety of cardiovascular 

conditions, including peripheral arterial disease, stroke, coronary artery disease (CAD), and transient ischemic attack 

(TIA). It is a prospective observational investigation. The European Society of Cardiology (ESC), the American Heart 

Association/American Stroke Association (AHA/ASA), and the American College of Cardiology (AHA/ACC) are just 

a few of the eminent organizations whose guidelines are closely compared to the prescribing patterns that are 

observed.(6)(3)  

Demographically, there was a noticeable age distribution clustering at 61–70 years old, with men predominating. As 

expected given their known status as major risk factors for cardiovascular illnesses, diabetes and hypertension were 

found to be the most common comorbidities among the research participants. Predominantly, patients were diagnosed 

with acute coronary syndrome (ACS), which includes non-ST-elevated myocardial infarction (NSTEMI), unstable 

angina (UA), and many ischemic heart disease presentations. Coronary artery disease (CAD) was the most common 

cause of death. This is consistent with these illnesses and the therapeutic implications of DAPT being predicted to 

coincide. Specific doses based on the needs of each patient were prescribed, with aspirin plus ticagrelor being the most 

popular combination, followed by aspirin plus clopidogrel. In accordance with the necessity of achieving prompt and 

efficient platelet inhibition, most patients received loading dosages. Even though the majority of patients had DAPT for 

the full prescribed length, a sizable percentage needed modifications after being released. These changes were made for 

a variety of reasons, some of which included side effects, therapeutic failure, or financial concerns. 

The study provides important insights into bleeding problems related to DAPT, with an estimated 10% occurrence in 

the patient sample. The Bleeding Academic Research Consortium (BARC) criteria revealed that most bleeding incidents 

were type 1, which emphasizes the significance of being vigilant and using suitable risk reduction techniques in clinical 

practice(8). Moreover, the research explores the additional use of anticoagulant medication in conjunction with DAPT, 

especially in situations like atrial fibrillation, where preventing clot formation is critical. The most popular option turned 

out to be intravenous heparin, and oral anticoagulants followed suit. Even if they were slightly complicated by 

underlying illnesses, laboratory parameter alterations in individuals who experienced bleeding episodes were 

noteworthy. The alterations that were seen often involved elevations in serum creatinine levels and reductions in 

hemoglobin, platelet count, and International Normalized Ratio (INR) values. This highlights the necessity of vigilant 

monitoring and customized management approaches in such instances. 
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CONCLUSION 

This study was vital to evaluate the utilization of dual antiplatelet therapy in cardiovascular disease. Dual antiplatelet 

therapy consisting of aspirin and clopidogrel or ticagrelor or prasugrel reduces thrombotic events among patients 

diagnosed with cardiovascular diseases such as ST-segment elevated myocardial infarction, non-ST-segment elevated 

myocardial infarction, stable ischemic heart disease, stroke, and peripheral artery disease, also in patients undergoing 

percutaneous coronary interventions with both bare and drug eluting stents. Dual antiplatelet therapy is associated with 

bleeding risk so because of which uncertainty remains about the optimal duration of dual antiplatelet therapy. To reduce 

the thrombotic events in cardiovascular disease patients there are standard guidelines like AHA/ACC, ESC, ASA/AHA 

to be followed for prescribing dual antiplatelet therapy. During the study we observed that the combination of dual 

antiplatelet therapy used in the study site are aspirin plus clopidogrel or ticagrelor or prasugrel out of which aspirin plus 

ticagrelor was prescribed the most. This study concludes that the prescription pattern is followed according to the 

specified guidelines for optimal duration in cardiovascular disease and the therapy is associated with bleeding 

complications. 

 

LIMITATIONS 

The study was carried out in a small scale, simple, prospective observational study to assess the utilization of dual 

antiplatelet therapy and their optimal dosage and duration of DAPT in patients diagnosed with cardiovascular disease. 

The study period for assessing the prescription pattern was limited as it was carried out for a period of 6 months. One 

of the limitation of this study was the efficacy of the dual antiplatelet therapy and progression of patient’s condition 

was not assessed. In this study DAPT scoring was not included which gives prediction of bleeding and ischemic risk 

associated with dual antiplatelet therapy in patients who are on DAPT for 12-30 months following percutaneous 

coronary intervention (PCI).  
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Figure 1: Age distribution of patients 

 

 
Figure 2: Percentage of gender distribution of patients 

 

 
Figure 3: Distribution of personal habits of patients 
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Figure 4: Comorbidities distribution of patients 

 

 
Figure 5: Distribution of patients for indications in which DAPT are used 

 

 
Figure 6: Combination of antiplatelet agents used 

 

 
Figure 7: Dosing of dual antiplatelet therapy in cardiovascular disease 
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Figure 8: Loading dose prescribed to the patients 

 

 
Figure 9: Duration of dual antiplatelet therapy prescribed 

 

 
Figure 10: Discharge v/s not discharged on dual antiplatelet therapy 

 
Figure 11. Adherence and non-adherence to guidelines 
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Figure 12: HAS-BLED score for bleeding risk 

 

 
Figure 13: Bleeding v/s No bleeding events in patients 

 

 
Figure 14: Categorization of bleeding events according to BARC bleeding criteria 
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Figure 15: Correlation of age with bleeding events 

 

 
Figure 16: Percentage of Correlation of gender with bleeding events 

 

 
Figure 17: Drugs prescribed in patients with bleeding events 
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Figure 18: Numbers of patients who needed switching of therapy 

 

Table 1. Adherence and non-adherence to guidelines 

 

Figure 19: Addition of anticoagulant agent along with DAPT 
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therapy in coronary artery 

disease and peripheral artery 

disease 

2016 ACC/AHA Guideline 

Focused Update on Duration of 

Dual Antiplatelet Therapy in Patients 

With Coronary Artery Disease 

 
No. of patients Percentage No. of patients Percentage 

Adherence 55 57.29% 73 76.04% 

Non- adherence 41 42.70% 23 23.95% 

87

9

Addition of IV anticoagulant agent to the therapy

Addition of oral anticoagulant agent to the therapy
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Table 2. Remark of laboratory parameter values in patients with bleeding 

 

Table 3. Laboratory parameter values in patients with bleeding 

 

Laboratory 

parameters 

Lab value increased Lab value decreased 

Number of 

patients 

Percentage Number of 

patients 

Percentage 

Hemoglobin 0 0 % 7 70% 

S.L 

No 

Age Sex Bleeding site Hb 

levels 

Platelet 

levels 

PTT APTT INR Creatinine 

1. 74 F Hematoma in 

right hand 

Low Normal Normal Normal Low High 

2. 70 M Gum 

bleeding 

Normal Low Normal High Normal Normal 

3. 57 M Nose 

bleeding 

Normal Normal Normal Normal Low Normal 

4. 56 M Hematoma in 

abdomen, 

hematuria 

Low Low High High Normal High 

5. 62 F Hematuria Low Low Normal Normal Normal High 

6. 68 M Gum 

bleeding 

Low Normal Normal Normal Low Normal 

7. 77 F Melena Low High Normal Normal Low Normal 

8. 77 F Hematemesis Low Low High Normal Normal High 

9. 61 M Nose 

bleeding 

Low Normal - - - High 

10. 62 M Nose 

bleeding 

Normal Normal Normal Normal Normal High 

S.L no Age Sex Bleeding site Hb 

levels 

Platelets 

level 

PTT APTT INR Creatinin

e 

1. 74 F Hematoma in 

right hand 

10.5 239 11.8 29.4 0.94 1.5 

2. 70 M Gum bleeding 13.3 110 12.1 79.7 1 1.3 

3. 57 M Nose bleeding 16.6 276 10.4 33.3 0.86 1 

4. 56 M Hematoma in 

abdomen, 

hematuria 

10.6 263 15.1 42.5 1.24 1.6 

5. 62 F Hematuria 7.8 182 12.7 32.4 1.04 4.5 

6. 68 M Gum bleeding 10.3 168 11.5 27.3 0.94 1.2 

7. 77 F Melena 11.3 408 11.1 30.3 0.91 1.1 

8. 77 F Hematemesis 5.3 102 18.3 28.2 1.50 1.4 

9. 61 M Nose bleeding 11.7 172 - - - 1.2 

10. 62 M Nose bleeding 14.3 251 11 30.8 0.93 1.5 

Averag

e 

66.5 - -  11.17 217.1 12.67 37.1 1.04 1.63 
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Platelets 1 1 % 4 40 % 

Prothrombin 

time 

2 22.2 % 0 0 % 

Activated 

prothrombin 

time 

2 22.2% 0 0% 

INR 0 0 % 4 44.4 % 

Creatinine 6 60 % 0 0 % 

Table 4. Changes in laboratory parameters in patients with bleeding 
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