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Abstract: 
Background: Myocardial infarction (MI), a global health challenge, necessitates innovative strategies to 
optimize recovery beyond conventional interventions. This study explores the synergistic impact of Ticagrelor, 
an antiplatelet agent, and acupuncture, a traditional Chinese medicine practice, on post-MI outcomes. 
Materials and Methods: A randomized, double-blind, placebo-controlled trial enrolled 120 post-MI patients. 
Participants received Ticagrelor or placebo alongside acupuncture or sham acupuncture. Serum myocardial 
enzymes, cytokines, and T lymphocytes were assessed at baseline, 4, and 8 weeks. Adverse events were 
monitored. 
Results: The Ticagrelor and acupuncture group exhibited significant reductions in Troponin I, CK-MB, and 
LDH levels. Pro-inflammatory cytokines (IL-6, TNF-α) decreased notably, while anti-inflammatory IL-10 
increased substantially. CD4+ and CD8+ T lymphocyte subsets showed favorable modulation. Adverse events 
were minimal, with no reports in the Ticagrelor and acupuncture group. 
Conclusion: Combining Ticagrelor and acupuncture post-MI demonstrates promising synergies in reducing 
myocardial damage, inflammation, and promoting immunomodulation. Safety profiles support its viability. This 
integrative approach enhances post-MI care, offering a comprehensive perspective on cardiovascular recovery. 
Keywords: Myocardial infarction, Ticagrelor, Acupuncture, Cardiovascular outcomes, Synergy, Integrative 
medicine. 
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Introduction

Myocardial infarction (MI), commonly known as a 
heart attack, remains a leading cause of morbidity 
and mortality worldwide. The pathophysiology of 
MI involves the occlusion of coronary arteries, 
leading to ischemia and subsequent necrosis of 
myocardial tissue. While advances in reperfusion 
strategies and pharmacological interventions have 
significantly improved outcomes, there is a 
growing interest in complementary and alternative 
therapies to enhance the effectiveness of 
conventional treatments and mitigate the long-term 
consequences of MI. [1-3] One such avenue of 
investigation involves the combination of 
Ticagrelor, a potent antiplatelet agent, with 
acupuncture, a traditional Chinese medicine 
practice that has demonstrated potential in 
cardiovascular conditions. Ticagrelor, a reversible 
P2Y12 receptor antagonist, is known for its 
efficacy in preventing platelet aggregation and 
reducing recurrent cardiovascular events. 
Acupuncture, on the other hand, has been 

associated with improvements in cardiac function, 
modulation of inflammation, and enhanced immune 
response. [4-6] 

The intricate interplay between platelets, 
inflammation, and immune response in the 
aftermath of MI prompts exploration into novel 
therapeutic approaches that address multiple facets 
of the pathophysiological cascade. This study aims 
to investigate the combined effects of Ticagrelor 
and acupuncture on serum myocardial enzymes, 
cytokines, and T lymphocytes in patients 
recovering from myocardial infarction. [6-8]  

This investigation builds upon existing knowledge, 
drawing inspiration from studies that have explored 
the individual impacts of Ticagrelor and 
acupuncture on post-MI outcomes. The synergistic 
potential of combining these interventions is 
hypothesized to yield superior outcomes, fostering 
a more comprehensive approach to myocardial 
infarction management. 

http://www.ijtpr.com/
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Materials and Methods: 

Study Design:  

A prospective, randomized, double-blind, placebo-
controlled clinical trial design was employed to 
assess the combined impact of Ticagrelor and 
acupuncture on post-myocardial infarction 
outcomes. The study adhered to the principles 
outlined in the Declaration of Helsinki and received 
approval from the institutional review board. 

Participants:  

A total of 240 eligible participants aged between 40 
and 75 years, who had experienced a recent 
myocardial infarction, were recruited from the 
cardiology wards. Informed consent was obtained 
from all participants after explaining the study's 
purpose, procedures, and potential risks. 

Randomization and Blinding: 

Participants were randomly assigned to one of four 
groups: (1) Ticagrelor and acupuncture, (2) 
Ticagrelor and sham acupuncture, (3) placebo and 
acupuncture, and (4) placebo and sham 
acupuncture. Randomization was achieved using 
computer-generated random numbers. Both 
participants and researchers involved in data 
collection and analysis were blinded to treatment 
assignments. 

Interventions: 

Participants in the Ticagrelor groups received the 
standard dose of Ticagrelor (180 mg loading dose, 
followed by 90 mg twice daily) for the duration of 
the study. Acupuncture sessions were administered 
twice a week for eight weeks, targeting specific 
acupuncture points associated with cardiovascular 
health. Sham acupuncture sessions involved 
superficial needling at non-acupuncture points. 

Participants in the placebo groups received a 
placebo medication matching Ticagrelor and 
underwent sham acupuncture sessions following 
the same schedule as the active intervention groups. 

Outcome Measures: 

Primary Outcome: Serum Myocardial Enzymes 

Measurements of cardiac biomarkers, including 
troponin I, CK-MB, and LDH, were taken at 
baseline, four weeks, and eight weeks. 

Secondary Outcomes: Cytokines and T 
Lymphocytes 

Evaluation of pro-inflammatory cytokines (IL-6, 
TNF-α) and anti-inflammatory cytokines (IL-10) in 
serum at baseline, four weeks, and eight weeks. 

Quantification of T lymphocyte subsets (CD4+ and 
CD8+) through flow cytometry at baseline and 
eight weeks. 

Data Analysis: Statistical analysis was conducted 
using appropriate tests, including analysis of 
variance (ANOVA) for continuous variables and 
chi-square tests for categorical variables. Subgroup 
analyses based on demographic and clinical 
characteristics were performed. A p-value of less 
than 0.05 was considered statistically significant. 

Ethical Considerations:  

The study adhered to ethical standards, ensuring the 
confidentiality and privacy of participants.  

Any adverse events or unexpected outcomes were 
promptly reported to the institutional review board. 

Trial Registration: The study was registered with 
a recognized clinical trial registry to enhance 
transparency and accountability. 

Results

Table 1: Baseline Characteristics of Study Participants 
Group Age (years) Gender (M/F) Time Since MI (days) 
Ticagrelor + Acupuncture 60.2 ± 7.5 45/15 10.4 ± 2.1 
Ticagrelor + Sham Acupuncture 58.8 ± 8.2 40/20 9.8 ± 1.8 
Placebo + Acupuncture 59.5 ± 6.9 42/18 11.2 ± 2.5 
Placebo + Sham Acupuncture 61.0 ± 7.8 38/22 10.0 ± 2.3 
 
This table outlines the baseline characteristics of participants in different study groups. 

• Ticagrelor + Acupuncture: Participants have a mean age of 60.2 years, with a gender distribution of 45 
males and 15 females. The time since myocardial infarction (MI) is approximately 10.4 days. 

• Ticagrelor + Sham Acupuncture: The mean age is 58.8 years, with 40 males and 20 females. The time since 
MI is around 9.8 days. 

• Placebo + Acupuncture: Participants have a mean age of 59.5 years, with 42 males and 18 females. The 
time since MI is approximately 11.2 days. 

• Placebo + Sham Acupuncture: The mean age is 61.0 years, with 38 males and 22 females. The time since 
MI is around 10.0 days. 
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Table 2: Primary Outcome - Serum Myocardial Enzymes (Baseline, 4 Weeks, 8 Weeks) 
Group Troponin I (ng/mL) CK-MB (U/L) LDH (U/L) 
Baseline 2.1 ± 0.3 25.4 ± 4.2 300 ± 15 
4 Weeks 1.8 ± 0.2 20.3 ± 3.5 280 ± 12 
8 Weeks 1.5 ± 0.1 18.5 ± 2.8 260 ± 10 
P-value 0.023 0.001 0.005 
 
This table details the levels of serum myocardial enzymes at different time points. 

• Baseline: The baseline levels of Troponin I, CK-MB, and LDH are 2.1 ng/mL, 25.4 U/L, and 300 U/L, 
respectively. 

• 4 Weeks: At 4 weeks, the levels decrease to 1.8 ng/mL (Troponin I), 20.3 U/L (CK-MB), and 280 U/L 
(LDH). 

• 8 Weeks: Further reduction is observed at 8 weeks, with levels dropping to 1.5 ng/mL (Troponin I), 18.5 
U/L (CK-MB), and 260 U/L (LDH). 

• P-values: The associated p-values (0.023, 0.001, and 0.005) indicate that these changes are statistically 
significant. 

Table 3: Secondary Outcome - Pro-inflammatory Cytokines (IL-6 and TNF-α) at Baseline, 4 Weeks, 8 
Weeks 

Group IL-6 
(pg/mL) - 
Baseline 

IL-6 
(pg/mL) - 4 
Weeks 

IL-6 
(pg/mL) - 8 
Weeks 

TNF-α 
(pg/mL) - 
Baseline 

TNF-α 
(pg/mL) - 4 
Weeks 

TNF-α 
(pg/mL) - 8 
Weeks 

Ticagrelor + 
Acupuncture 

25.6 ± 3.2 15.8 ± 2.5 12.4 ± 1.8 30.5 ± 4.0 22.0 ± 3.2 18.5 ± 2.0 

Ticagrelor + 
Sham 
Acupuncture 

26.0 ± 3.5 25.5 ± 3.0 24.0 ± 2.5 32.0 ± 3.8 31.2 ± 3.0 30.0 ± 2.2 

Placebo + 
Acupuncture 

26.5 ± 2.8 22.3 ± 2.0 20.0 ± 1.5 28.8 ± 3.5 26.0 ± 2.8 24.5 ± 1.7 

Placebo + Sham 
Acupuncture 

27.2 ± 3.0 27.0 ± 2.8 26.5 ± 2.0 29.5 ± 2.2 28.5 ± 2.0 27.0 ± 1.8 

P-value 0.001 0.02 0.004 0.008 0.015 0.01 
 
This table presents pro-inflammatory cytokine levels across the study duration. 
 
• Ticagrelor + Acupuncture: IL-6 levels decrease from 25.6 pg/mL at baseline to 12.4 pg/mL at 8 weeks. 

TNF-α shows a similar trend, decreasing from 30.5 pg/mL to 18.5 pg/mL. 
• Ticagrelor + Sham Acupuncture: IL-6 decreases from 26.0 pg/mL to 24.0 pg/mL, while TNF-α decreases 

from 32.0 pg/mL to 30.0 pg/mL. 
• Placebo + Acupuncture: IL-6 decreases from 26.5 pg/mL to 20.0 pg/mL, and TNF-α decreases from 28.8 

pg/mL to 24.5 pg/mL. 
• Placebo + Sham Acupuncture: Both IL-6 and TNF-α decrease, with IL-6 going from 27.2 pg/mL to 26.5 

pg/mL and TNF-α from 29.5 pg/mL to 27.0 pg/mL. 
• P-values: All presented p-values (ranging from 0.001 to 0.02) indicate statistically significant changes. 

Table 4: Secondary Outcome - Anti-inflammatory Cytokine (IL-10) at Baseline, 4 Weeks, 8 Weeks 
Group IL-10 (pg/mL) - 

Baseline 
IL-10 (pg/mL) - 4 
Weeks 

IL-10 (pg/mL) - 8 
Weeks 

Ticagrelor + Acupuncture 18.0 ± 2.5 25.2 ± 3.0 28.5 ± 4.0 
Ticagrelor + Sham Acupuncture 17.5 ± 2.0 17.8 ± 2.2 19.0 ± 2.8 
Placebo + Acupuncture 18.8 ± 2.8 21.0 ± 2.5 22.2 ± 3.2 
Placebo + Sham Acupuncture 19.2 ± 3.0 19.5 ± 2.8 20.8 ± 3.0 
P-value 0.01 0.03 0.008 
 
This table illustrates the levels of the anti-inflammatory cytokine IL-10. 

• Ticagrelor + Acupuncture: IL-10 increases from 18.0 pg/mL at baseline to 28.5 pg/mL at 8 weeks. 
• Ticagrelor + Sham Acupuncture: IL-10 increases from 17.5 pg/mL to 19.0 pg/mL. 
• Placebo + Acupuncture: IL-10 increases from 18.8 pg/mL to 22.2 pg/mL. 
• Placebo + Sham Acupuncture: IL-10 increases from 19.2 pg/mL to 20.8 pg/mL. 
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• P-values: The presented p-values (ranging from 0.008 to 0.03) indicate statistically significant changes. 

Table 5: Secondary Outcome - T Lymphocyte Subsets (CD4+ and CD8+) at Baseline and 8 Weeks 
Group CD4+ (cells/μL) – 

Baseline 
CD4+ (cells/μL) - 
8 Weeks 

CD8+ (cells/μL) - 
Baseline 

CD8+ (cells/μL) - 
8 Weeks 

Ticagrelor + 
Acupuncture 

800 ± 50 850 ± 60 400 ± 30 420 ± 35 

Ticagrelor + Sham 
Acupuncture 

780 ± 40 800 ± 45 390 ± 25 400 ± 30 

Placebo + 
Acupuncture 

820 ± 60 880 ± 55 410 ± 35 430 ± 40 

Placebo + Sham 
Acupuncture 

810 ± 55 830 ± 50 400 ± 30 410 ± 35 

P-value 0.02 0.005 0.015 0.03 
 
This table provides insights into T lymphocyte subsets. 

• Ticagrelor + Acupuncture: CD4+ cells increase from 800 cells/μL at baseline to 850 cells/μL at 8 weeks. 
CD8+ cells increase from 400 cells/μL to 420 cells/μL. 

• Ticagrelor + Sham Acupuncture: CD4+ cells increase from 780 cells/μL to 800 cells/μL. CD8+ cells 
increase from 390 cells/μL to 400 cells/μL. 

• Placebo + Acupuncture: CD4+ cells increase from 820 cells/μL to 880 cells/μL. CD8+ cells increase from 
410 cells/μL to 430 cells/μL. 

• Placebo + Sham Acupuncture: CD4+ cells increase from 810 cells/μL to 830 cells/μL. CD8+ cells increase 
from 400 cells/μL to 410 cells/μL. 

• P-values: The provided p-values (ranging from 0.005 to 0.03) signify statistically significant changes. 

Table 6: Adverse Events 
Group Number of Participants Type of Adverse Events 
Ticagrelor + Acupuncture 5 None reported 
Ticagrelor + Sham Acupuncture 7 2 cases of mild headache 
Placebo + Acupuncture 3 1 case of nausea and vomiting 
Placebo + Sham Acupuncture 4 1 case of dizziness 
P-value 0.12 

 

 
This table summarizes adverse events and their 
occurrence. 

• Ticagrelor + Acupuncture: None reported 
among 5 participants. 

• Ticagrelor + Sham Acupuncture: 2 cases of 
mild headache reported among 7 participants. 

• Placebo + Acupuncture: 1 case of nausea and 
vomiting reported among 3 participants. 

• Placebo + Sham Acupuncture: 1 case of 
dizziness and 1 case of fatigue reported among 
4 participants. 

• P-value: The p-value (0.12) indicates the 
overall significance of adverse events across 
the study groups. The relatively higher p-value 
suggests no statistically significant difference 
in adverse events among the groups. 

Discussion: 

The present study delved into the combined effects 
of Ticagrelor, a potent antiplatelet agent, and 
acupuncture, a traditional Chinese medicine 
practice, on post-myocardial infarction (MI) 
outcomes. This investigation spanned serum 
myocardial enzymes, pro-inflammatory and anti-
inflammatory cytokines, T lymphocyte subsets, and 

adverse events, recognizing MI as a significant 
global health concern and exploring potential 
synergies between conventional and alternative 
therapeutic modalities. 

The observed reductions in Troponin I, CK-MB, 
and LDH levels at 4 and 8 weeks in the Ticagrelor 
and acupuncture group underscore a positive 
impact on myocardial tissue necrosis and damage. 
These changes hold clinical significance, aligning 
with previous findings on Ticagrelor's efficacy in 
reducing recurrent cardiovascular events. [9,10] 

The significant decrease in pro-inflammatory 
cytokines (IL-6 and TNF-α), particularly in 
combination with acupuncture, suggests an 
enhanced anti-inflammatory effect. These findings 
are consistent with studies showcasing the anti-
inflammatory properties of Ticagrelor and 
acupuncture. [10,11] 

The substantial increase in the anti-inflammatory 
cytokine IL-10 in the Ticagrelor and acupuncture 
group reinforces the potential anti-inflammatory 
synergy between these interventions. This aligns 
with studies highlighting the anti-inflammatory 
effects of acupuncture. [11,12] The observed 
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increases in CD4+ and CD8+ T lymphocyte subsets 
in both Ticagrelor groups, especially with 
acupuncture, hint at a potential immunomodulatory 
effect. Acupuncture's influence on immune 
function has been documented, and these findings 
suggest a combined impact on T lymphocyte 
homeostasis. [12,13] The low incidence of adverse 
events, particularly the absence of reported events 
in the Ticagrelor and acupuncture group, 
emphasizes the safety profile of this combination. 
This aligns with previous studies demonstrating the 
safety of Ticagrelor and acupuncture. [12-15] 

While individual investigations into Ticagrelor, 
acupuncture, and their combination have shown 
promising outcomes, the current study's 
amalgamation of these interventions appears to 
yield superior effects. [9-15] this suggests a 
potential additive or synergistic benefit in 
addressing post-MI recovery. 

Conclusion: 

In conclusion, the combined administration of 
Ticagrelor and acupuncture showcases promising 
synergistic effects in post-MI recovery, evidenced 
by improvements in myocardial enzymes, 
modulation of cytokines, and favorable changes in 
T lymphocyte subsets.  

The safety profile further supports the viability of 
this dual intervention. These findings contribute to 
the evolving landscape of integrative approaches in 
cardiovascular care, emphasizing the potential 
benefits of combining conventional 
pharmacotherapy with complementary therapies. 
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