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Introduction
Acute coronary syndromes (ACS) represent a range 
of conditions characterized by clinical symptom 
changes, with/without ECG changes and elevations 

1in cardiac troponin (cTn).  Percutaneous 
transluminal coronary angioplasty (PTCA) with stent 
insertion remains the standard interventional 
treatment. According to American Heart Association 
(AHA) guidelines, patients undergoing PTCA are 
advised to receive dual antiplatelet therapy (DAPT) 
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ABSTRACT
Objective: To compare the frequency of new-onset acute dyspnea in acute coronary syndrome patients 
undergoing PTCA receiving Ticagrelor versus Clopidogrel.
Study Design: Quasi-experimental study. 
Place and Duration of Study: This study was conducted at the Department of Adult Cardiology, Armed Forces 

thInstitute of Cardiology/National Institute of Heart Diseases (AFIC/NIHD), Rawalpindi, Pakistan, from 30  
thSeptember 2025 to 30  March 2026.

Methods: A total of 198 male patients aged 50–75 years who underwent percutaneous transluminal coronary 
angioplasty (PTCA) for acute coronary syndrome (ACS) were enrolled and allocated into two groups: 
Experimental Group (N=99) received ticagrelor plus aspirin, and Control Group (N=99) received clopidogrel 
plus aspirin.  Post-procedural dyspnea was assessed as the primary outcome within 8–24 hours post-procedure 
using the Modified Borg Acute Dyspnea Scale (0–4), with follow-up evaluations at one, two, and three months. 
Results: A total of 198 male patients with ACS who underwent PTCA were included in the study. Mean patient 
age was 67.41±3.83 years. Dyslipidemia was the most common comorbidity, present in 140 patients (70.7%), 
followed by smoking in 111 (56.1%), diabetes mellitus in 104 (52.5%), and hypertension in 86 (43.4%). In-
hospital dyspnea was significantly more frequent with ticagrelor (57.6%) than with clopidogrel (12.1%) 
(P<0.001). Dyspnea frequency declined progressively in both groups across follow-ups; at three months, only 
3.0% of ticagrelor and 1.0% of clopidogrel patients remained symptomatic. A significant within-group decline 
was observed in both groups over the follow-up period (P<0.001). 
Conclusion: Ticagrelor was associated with a significantly higher incidence of dyspnea compared with 
clopidogrel among patients with acute coronary syndrome undergoing PTCA, particularly during the in-hospital 
period. Most episodes were mild and self-limiting, supporting continued use given its established 
cardiovascular benefits.
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obtaining approval from the Institutional Ethical 
Rev i ew  B o a rd  o f  A F I C ,  v i d e  l ette r  n o :  

th9/2/R&D/2025/338, dated: 20  Feb 2025, and the 
CPSP research department. The study duration was 
six months. A non-probability consecutive sampling 
technique with non-random participant allocation 
was employed.
An online WHO sample size calculator was used for 
sample size calculation and got 89 in the 
experimental group and 89 in the control group, with 
reference to the population proportion experiencing 
dyspnea in the ticagrelor versus clopidogrel groups 
(26.3% vs. 13.6%), using a power of 80% and a margin 
of error of 5%. A total of 198 patients were ultimately 

11enrolled.
Eligible participants were male patients aged 50–75 
years who were planned for a 12-month course of 
DAPT, including ticagrelor. Only brand formulations 
Anplag (ticagrelor), Loprin (aspirin), and Lowplat 
(clopidogrel) were used. Patients were excluded if 
they had a history of dyspnea before or during the 
procedure, severe comorbid conditions (e.g., stage 
IV cancer or significant organ dysfunction), 
respiratory diseases (asthma, COPD, or COVID-19 
during ACS), previous or new-onset NYHA class III or 
IV heart failure, warfarin use, or anemia.
Upon presentation with ACS, informed consent was 
obtained, and a detailed medical history was 
recorded. Baseline investigations were performed, 
including ECG and laboratory tests (CBC, RFTs, LFTs, 
PFTs, electrolytes, and high-sensitivity troponin-I). 
Following ACS confirmation, patients underwent 
PTCA within 60 minutes of arrival.
Post-PTCA, Group 1 (experimental) received 
ticagrelor 90 mg twice daily with aspirin 75 mg once 
daily, following a loading dose of ticagrelor 180 mg 
immediately after PTCA. Group 2 (control) received 
clopidogrel 75 mg every 8 hours with aspirin 150 mg 
once daily. After four weeks, maintenance DAPT was 
prescribed: Group 1 received ticagrelor 60 mg twice 
daily with aspirin 75 mg once daily, while Group 2 
received clopidogrel 75 mg once daily with aspirin 75 
mg once daily.
The study outcome was the occurrence and severity 
of dyspnea within 8–24 hours post-PTCA, assessed 
using the Modified Borg Acute Dyspnea Scale, with 
ratings from 0 (no dyspnea) to 4 (very severe 

12
dyspnea).  In-hospital dyspnea was assessed at 8, 

for at least 12 months, typically comprising aspirin 
and a P2Y12 receptor antagonist such as 

2clopidogrel.
However, there are certain limitations associated 
with Clopidogrel, which include being a prodrug with 
delayed onset, different inter-patient response, and 

3i rreversible platelet  inhibit ion.  A novel  
cyclopentyltriazolopyrimidine and reversible oral 
P2Y12 receptor antagonist is the Ticagrelor, which 
offers a more rapid onset, higher potency, and 
reduced variability. After FDA approval in 2011, 
ticagrelor entered the research era and has 
demonstrated superior efficacy in several clinical 

4-6trials, notably PLATO, TREAT, and Prague-18.
Irrespective of these advantages, ticagrelor use has 
been linked to dyspnea, an adverse effect that may 
cause poor treatment adherence and impaired 
quality of life. Two main hypotheses explain this 
phenomenon. The first, the adenosine hypothesis, 
proposes that ticagrelor prevents cellular uptake of 
adenosine by blocking equilibrative nucleoside 
transporters (ENT1 and ENT2), thereby prolonging 
the extracellular adenosine half-life. Adenosine 
interacts with airway P1 receptors, then stimulates 
vagal C fibers, causing bronchoconstriction and the 

7,8
sensation of dyspnea.  The second hypothesis 
suggests that inhibition of P2Y12 receptors on 
neurons and glial cells boosts vagal C-fiber signaling 
and activates central chemoreflex pathways, thereby 

9,10producing dyspnea.
Dyspnea following PTCA is clinically significant, as it 
influences both patient compliance with DAPT and 
long-term outcomes. Although ticagrelor has shown 
superior protection against thrombotic events 
compared to clopidogrel, its association with 
dyspnea limits its widespread use. Existing evidence 
primarily focuses on efficacy and safety 
comparisons, while limited data address post-PTCA 
dyspnea specifically in ACS patients. This study 
aimed to fill this gap by comparing the incidence and 
severity of dyspnea in ACS patients receiving 
ticagrelor versus clopidogrel following PTCA.

Methods
This quasi-experimental study was conducted at the 
Department of Adult Cardiology, Armed Forces 
Institute of Cardiology/National Institute of Heart 
Diseases (AFIC/NIHD), Rawalpindi, Pakistan, from 

th th30  September 2025 to 30  March 2026, after 
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(56.1%), diabetes mellitus in 104 (52.5%), and 
hypertension in 86 (43.4%). The majority of patients 
presented with STEMI 168(84.8%), while NSTEMI 
was less frequent, 30 (15.2%) (Table 1).
In-hospital dyspnea was reported in 69 (34.8%) 
patients overall, representing the most prominent 
finding. The frequency declined progressively, 
affecting 23 (11.6%) patients at one month, 8 (4%) at 
two months, and only 4 (2%) at three months (Figure 
2).

12, and 24 hours post-ticagrelor loading dose. 
Follow-up evaluations were scheduled every four 
weeks for three months, with additional telephone 
reminders (Figure 1).
Data were analyzed using Statistical Package for the 
Social Sciences version 23. Categorical data were 
presented as frequencies and percentages, and 
quantitative data as mean±standard deviation. Chi-
Square was applied to compare dyspnea frequency 
across study groups. Cochran's Q test was used to 
assess within-group change in the frequency of 
dyspnea across follow-up time points. An 
independent t-test was applied for continuous 
variables. Binary logistic regression was applied to 
find out the predictors of dyspnea. Results were 
considered statistically significant at P<0.05.

Fig.1: Flow diagram showing selection of eligible study 
participants

Results 
A total of 198 male patients with ACS who 
underwent PTCA were included in the study. Mean 
patient age was 67.41±3.83 years. Dyslipidemia was 
the most common comorbidity, present in 140 
patients (70.7%), followed by smoking in 111 

Fig.2: Dyspnea Across Follow-up Periods in study 
population (N=198)

Dyslipidemia was significantly more prevalent in the 
ticagrelor group 83 (83.8%) compared to the 
clopidogrel group 57 (57.6%) (P<0.001). Smoking 
was more frequent in clopidogrel-treated patients 
76 (76.8%) than in ticagrelor users 35 (35.4%) 
(P<0.001). STEMI was significantly more common 
among clopidogrel recipients 94, 94.9%) compared 
to ticagrelor 74 (74.7%), while NSTEMI was more 
frequent in ticagrelor users (25.3% vs. 5.1%) 
(P<0.001) (Table 2).
In-hospital dyspnea was markedly higher in the 
ticagrelor group, 57 (57.6%), compared to 
clopidogrel, 12 (12.1%) (P<0.001). At one-month 
follow-up, dyspnea was reported in 9 (9.1%) on 
clopidogrel and 14 (14.1%) on ticagrelor, with no 
significant difference (P=0.267). At two-month 
follow-up, occurrence was similar (3.0% vs. 5.1%; 
P=0.470). At three months, persistent dyspnea was 
reported in 1 (1.0%) clopidogrel patient compared to 
3 (3.0%) ticagrelor patients (P=0.312). A significant 
decline in dyspnea frequency was noted within both 
groups across follow-ups (P<0.001, Cochran's Q test) 
(Table 3).
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Our findings are consistent with prior evidence 
demonstrating an increased risk of dyspnea with 
ticagrelor. A meta-analysis of 25 randomized 
controlled trials involving 63,484 patients reported a 
significantly higher risk of dyspnea with ticagrelor 
versus clopidogrel (RR 2.65, 95% CI 1.87–3.76), with 
this association persisting across short- and long-

13term follow-up periods.  Similarly, You SC et al. 
reported dyspnea rates of 27.3% with ticagrelor 
compared to 22.6% with clopidogrel, with a 
summary hazard ratio of 1.21 (95% CI 1.17–1.26; 

14P<0.001).  The PLATO trial demonstrated a higher 
incidence of dyspnea in the ticagrelor group (13.8%) 

15compared to clopidogrel (7.8%).  While the absolute 
in-hospital dyspnea frequency in our study exceeded 
these large trial figures, the overall pattern aligns 
closely. The disparity likely reflects our active capture 
of all inpatient episodes, including mild and transient 
symptoms that are often underreported in large 
multicenter trials.
Previous studies have also described important 
characteristics of ticagrelor-induced dyspnea: 
symptoms typically occur early after drug 

16-18initiation,  are often mild to moderate in intensity, 
and in most cases resolve spontaneously without 
requiring drug discontinuation. Zhang N et al. 
similarly emphasized that dyspnea is an important 
adverse effect of third-generation oral P2Y12 
inhibitors, with findings consistent with those of 

13,15PLATO and other trials.  Despite this drawback, 
ticagrelor remains preferred over clopidogrel in ACS 
due to its superior efficacy in reducing cardiovascular 
events, more rapid onset and offset of action, and 
significant reductions in stent thrombosis and 
ischemic outcomes. On the basis of PLATO, 
international guidelines now recommend ticagrelor 

19-20as first-line therapy in ACS.
This study has certain limitations. First, it was a 
single-center study with a relatively small sample 
size, limiting generalizability. Second, the 
assessment of dyspnea relied on clinical observation 
and patient self-report without standardized 
objective pulmonary function testing, raising the 
possibility of subjective bias. Third, confounding 
factors such as pre-existing respiratory conditions, 
left ventricular dysfunction, and heart failure could 
not be fully adjusted for. Finally, the three-month 
follow-up period restricted our ability to assess long-

On univariable analysis, treatment group (Ticagrelor 
vs. Clopidogrel; uOR 9.84, 95% CI 4.77–20.28, 
P<0.001), hypertension (uOR 0.36, 95% CI 0.19–0.68, 
P=0.003), diabetes mellitus (uOR 2.98, 95% CI 
1.60–5.53, P<0.001), smoking status (uOR 0.50, 95% 
CI 0.28–0.90, P=0.022), and ACS type — NSTEMI vs. 
STEMI (uOR 0.52, 95% CI 0.21–1.28, P=0.156) met 
the threshold of P≤0.25.
Four variables were identified as independent 
predictors of in-hospital dyspnea in multivariable 
logistic regression (P-value cut-off ≤0.05). The most 
prominent predictor was Ticagrelor use; in-hospital 
dyspnea was significantly associated with Ticagrelor 
use (aOR 14.39, 95% CI 5.84–35.44, P<0.001) 
compared to Clopidogrel. Nearly three times greater 
odds of in-hospital dyspnea were associated with 
diabetes mellitus alone (aOR 2.82, 95% CI 1.34–5.97, 
P=0.007). On the other hand, there was a statistically 
significant decrease in the odds of in-hospital 
dyspnea associated with hypertension (aOR 0.42, 
95% CI 0.20–0.91, P=0.027), meaning that this 
symptom is less likely to occur during hospitalization 
in people with hypertension. Likewise, the odds of in-
hospital dyspnea were significantly lower with 
NSTEMI than with STEMI (aOR 0.21, 95% CI 
0.07–0.62, P=0.005), indicating that NSTEMI is more 
hemodynamically unstable and has a higher 
symptom burden. On univariable analysis, smoking 
was nominally significant (uOR 0.50, 95% CI 
0.28–0.90, P=0.022), but this did not remain 
significant after the covariates were adjusted for 
(aOR 1.08, 95% CI 0.47–2.48, P=0.848) as 
demonstrated in Table 4.

Discussion
The present study evaluated the occurrence of post-
PTCA acute dyspnea in ACS patients receiving 
ticagrelor versus clopidogrel. In-hospital dyspnea 
was significantly more frequent with ticagrelor 
(57.6%) than with clopidogrel (12.1%), although the 
overall frequency declined progressively in both 
groups during subsequent follow-ups. By the third 
month, only 1.0% of clopidogrel and 3.0% of 
ticagrelor patients continued to report dyspnea, 
confirming that most episodes were transient and 
self-limiting. Notable baseline differences included 
higher dyslipidemia prevalence in the ticagrelor 
group and higher smoking rates and STEMI 
frequency in the clopidogrel group.
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5. Myers LC, Quint JK, Hawkins NM, Putcha N, Hamilton A, 
Lindenauer P, et al. A research agenda to improve outcomes 
in patients with chronic obstructive pulmonary disease and 
cardiovascular disease: an official American thoracic 
society research statement. American Journal of 
Respiratory and Critical Care Medicine. 2024; 210: 715-29. 
doi: 10.1164/rccm.202407-1320ST

6. Herron GC, Bates ER. Review of the ticagrelor trials evidence 
base. Journal of the American Heart Association. 2024; 13: 
e031606. doi: 10.1161/JAHA.123.031606

7. Ashwini T, Nagenthiran P, Begum RF, Manogaran M, 
Narayanaswamy H, Suresh AS. Brilinta (ticagrelor): A 
comprehensive review of its pharmacology, clinical efficacy, 
and safety profile. 2025.  doi: 10.2174/01157488554073 
05250917214211

8. Morrow A, Ford TJ, Brogan RA. Incidence of acute 
bronchospasm during systemic adenosine administration 
for coronary angiography. Journal of the Royal College of 
Physicians of Edinburgh. 2019; 49: 204-6. doi: 
10.4997/jrcpe.2019.307

9. Giannoni A, Emdin M, Passino C. Cheyne-Stokes respiration, 
chemoreflex, and ticagrelor-related dyspnea. New England 
Journal of Medicine. 2016; 375: 1004-6. doi:  
10.1056/NEJMc1601662

10. Cattaneo M, Schulz R, Nylander S. Adenosine-mediated 
effects of ticagrelor: evidence and potential clinical 
relevance. Journal of the American College of Cardiology. 
2014; 63: 2503-09. doi: 10.1016/j.jacc.2014.03.031

11. Kang MG, Ahn JH, Kim K, Koh JS, Park JR, Hwang SJ, et al. 
Prevalence of adverse events during ticagrelor versus 
clopidogrel treatment and its association with premature 
discontinuation of dual antiplatelet therapy in East Asian 
patients with acute coronary syndrome. Frontiers in 
Cardiovascular Medicine. 2022; 9: 1053867. doi: 
10.3389/fcvm.2022.1053867

12. Johnson MJ, Close L, Gillon SC, Molassiotis A, Lee PH, 
Farquhar MC, et al. Use of the modified Borg scale and 
numerical rating scale to measure chronic breathlessness: a 
pooled data analysis. European Respiratory Journal. 2016; 
47: 1861-4. doi: 10.1183/13993003.02089-2015

13. Zhang N, Xu W, Li Q, Zhang B. The risk of dyspnea in patients 
treated with third-generation P2Y12 inhibitors compared 
with clopidogrel: a meta-analysis of randomized controlled 
trials. BMC Cardiovascular Disorders. 2020; 20: 140. doi: 
10.1186/s12872-020-01419-y

14. You SC, Rho Y, Bikdeli B, Kim J, Siapos A, Weaver J, et al. 
Association of ticagrelor vs clopidogrel with net adverse 
clinical events in patients with acute coronary syndrome 
undergoing percutaneous coronary intervention. JAMA. 
2020; 324: 1640-50. doi: 10.1001/jama.2020.16167

15. Tao L, Ren S, Zhang L, Liu W, Zhao Y, Chen C, et al. A review of 
the role of the antiplatelet drug ticagrelor in the 
management of acute coronary syndrome, acute 
thrombotic disease, and other diseases. 2022; 28: e935664. 
doi: 10.12659/MSM.935664

16. Kim G, Cannon CP. Ticagrelor-induced dyspnea. JACC: 
Cardiovascular Interventions. 2023; 16: 2525-7. doi: 
10.1016/j.jcin.2023.09.009

term persistence or recurrence of dyspnea. Larger 
multicenter studies with longer follow-up and 
standardized outcome measures are needed to 
validate these findings.

Conclusion
Ticagrelor was associated with a significantly higher 
incidence of acute dyspnea than clopidogrel in ACS 
patients undergoing PTCA, particularly during the in-
hospital phase, though most cases were transient 
and self-limiting. These findings underscore the 
need for patient counselling and close monitoring, 
while reaffirming that the cardiovascular benefits of 
ticagrelor outweigh its respiratory side effects. 
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