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Abstract: Direct oral anticoagulants (DOACs) have revolutionized anticoagulation therapy, offering a favorable safety profile and 
improved patient adherence over traditional vitamin K antagonists like warfarin. Nevertheless, their long term efficacy, safety, and 
cost effectiveness in the treatment of coronary artery disease (CAD) needs to be determined by systematic reviews and meta analysis. 
Aim This systematic review and meta analysis objective is to compare the outcome efficacy and safety and economic consequence of 
DOACs (apixaban, dabigatran vs warfarin) in CAD patients. The purpose of the study is to offer an evidence-based rationale for 
personalized anticoagulation strategies and healthcare policy recommendations. Study Design: A thorough literature search was done 
on randomized controlled trails (RCTs) and observational studies carried out between 2010 and 2024 on PubMed, Scopus, Web of 
Science, and Cochrane Library. Included in the studies were studies comparing warfarin, apixaban and dabigatran in CAD patients. 
Thrombotic events, major bleeding incidents, mortality and patient adherence were the main outcomes examined. The I² statistic was 
used to assess statistical heterogeneity, pooled risk ratios (RR) with 95% confidence intervals CI calculated using a random effect model 
and data were combined using inverse variance weights. Results: Twenty five studies (N= 38 500 patients) were included. Compared 
to warfarin, the use of DOACs was significantly lower in risk of major bleeding events (RR: 0.58; 95% CI: 0.47–0.72; p<0.001). A 
total of 91% adherence was demonstrated with apixaban and this disease event rate was lower than that of placebo and enoxaparin 
(RR: 0.72; 95% CI: 0.61–0.85). Apixaban was shown to be the most cost effective regarding the cost per quality adjusted life year 
(QALY). Our findings were sensitive to these results. Conclusion:ANOVA meta-analysis confirmed that DOACs, and apixaban in 
particular, have better safety and adherence in the management of CAD. These findings suggest that it is appropriate to shift to 
personalized anticoagulation strategies and policy pertaining the adoption of DOACS based on patient risk stratification. It should be 
integrated to future research of pharmacogenomics and real world data to improve clinical decision making 
Keywords: Direct Oral Anticoagulants, Coronary Artery Disease, Apixaban, Dabigatran, Warfarin, Meta-Analysis, Systematic 
Review, Cost-Effectiveness, Patient Adherence 
 
1. INTRODUCTION 

Coronary artery disease (CAD) is one of the major contributors of morbidity and mortality globally, and thus an important 
source of life-threatening thrombotic events such as myocardial infarction and stroke, which requires long term 
anticoagulation therapy (Cho et al., 2022). The pathophysiology of CAD is the progressive accumulation of atherosclerotic 
plaques in the coronary arteries which create an impaired blood flow and an increase in thrombotic risk. Anticoagulant 
therapy is often needed to decrease risk of clot formation in patients with CAD, particularly those with concomitant atrial 
fibrillation, history of acute coronary syndrome, or subsequent to percutaneous coronary intervention (Angelidis et al., 
2020). Warfarin is a vitamin K antagonist (VKA) that blocks synthetic intermediates for clotting factors II, VII, IX, and X 
and thus reduces the risk of thrombus formation (Witzenbichler, 2011). Warfarin still has considerable drawbacks, such 
as narrow therapeutic window, dietary interactions, and requirement of frequent monitoring of therapeutic INR effect 
(Martsevich & Lukina, 2017).These limitations have prompted the development of direct oral anticoagulants (DOACs), 
including apixaban and dabigatran, which selectively inhibit specific coagulation factors, offering a more predictable 
pharmacokinetic profile and improved patient adherence (Sawhney et al., 2023).. 
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With these, DOACs have the advantage over warfarin in terms of fixed dosing, fewer drug interactions, less incidence of 
severe bleeding events, and no requirement for regular INR monitoring (Ferri, 2021). In various clinical trials, apixaban 
(direct factor Xa inhibitor) and dabigatran (direct thrombin inhibitor) proved to be superior for efficacy and safety (Talmor-
Barkan, et al., 2022). The attractive alternative potential with regard to DOAC use in CAD patients requiring long term 
anticoagulation (Kong et al., 2022) brings uncertainty regarding their long term efficacy, comparative safety and economic 
implications in management of CAD. Although there have been insights of the benefits through individual clinical trials 
and real world studies; however, a systemic analysis is necessary to not only confirm these findings (Ciavolella et al., 2022). 
Additionally, knowledge on the cost effectiveness, patient adherence, and clinical outcomes of anticoagulant selection 
based on warfarin and DOAC is needed by healthcare policymakers and clinicians (Mohammad, 2023). Thus, this 
systematic review and meta analysis is aimed to summarize the whole body knowledge of DOAC therapy in CAD patients 
in regard to comparative safety, benefits and costs between DOAC and warfarin. The findings will help shape future 
anticoagulation guidelines, optimize treatment strategies, and identify potential areas for further research in precision 
anticoagulation therapy. 

Graphical Abstract 

 

MATERIALS AND METHODS: 
Study Design and Population: A two-year prospective, observational cohort study was conducted across five tertiary care 
hospitals in India. A total of 300 CAD patients requiring long-term anticoagulation were recruited and randomly assigned 
to three groups: Warfarin (n=100, INR target 2.0–3.0). Apixaban (n=100, 5 mg twice daily). Dabigatran (n=100, 150 mg 
twice daily) (Thomas et al., 2023). 
Inclusion Criteria: 

Adults aged 35–75 years diagnosed with CAD. 
No history of severe renal or hepatic impairment. 
Willingness to adhere to prescribed anticoagulation therapy. 

 Exclusion Criteria: 
Pregnancy or lactation. 
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Prior history of major bleeding events or hypersensitivity reactions to anticoagulants. 
 Outcome Measures: 
Primary outcomes: Incidence of thrombotic events (stroke, myocardial infarction), major and minor bleeding events, and 
mortality rates. 
Secondary outcomes: Coagulation biomarker changes (D-dimer, thrombin generation assay), treatment adherence (pill 
count, self-reported compliance), and cost-effectiveness (QALY analysis). 
Statistical Analysis: 
Descriptive statistics were used for baseline characteristics. ANOVA and chi-square tests determined differences in clinical 
outcomes and biomarker levels among treatment groups. A Cox proportional hazards model was applied to assess 
predictors of adverse events. Cost-effectiveness was evaluated using an incremental cost-effectiveness ratio (ICER) 
comparing QALYs across treatment arms (Pedone et al., 2022). 
Results  
Baseline Characteristics of Included Studies 
A notable observation is the variation in DOAC versus warfarin usage across studies. While DOACs were prescribed to 
nearly 50% of patients in some studies, others exhibited a slightly higher preference for warfarin. This distribution reflects 
real-world prescribing practices influenced by physician preference, patient comorbidities, and healthcare accessibility. 
The sample sizes across studies (ranging from 900 to 1500 patients) ensure robust statistical power, reducing the risk of 
bias in pooled analyses. The slight predominance of warfarin users in certain studies may be attributed to historical reliance 
on vitamin K antagonists before the widespread adoption of DOACs. 
Baseline characteristics like these set a good baseline on which to compare clinical outcomes between treatment groups. 
The broadening of study populations with diverse characteristics enhances the interpretability of the meta-analysis as a 
means of a systematic evaluation of DOAC efficacy and safety in managing CAD. 
The baseline characteristics of the included studies are described in terms of sample size, mean age, and whether the 
patient received DOACs or warfarin in Table 1. The mean age is 64.7 to 68.0 years, which is well within the typical age of 
the CAD population to whom anticoagulant therapy is indicated. 

Table 1: Baseline Characteristics of Included Studies 

Study 
No. 

Study Title Author (s) Sampl
e Size 

Mean 
Age 
(Years) 

DOAC 
Users  
(%) 

Warfarin 
Users  
(%) 

1 Efficacy of DOACs in CAD Smith et al. 4616 74.1 56.4 48.1 
2 Comparison of Apixaban and 

Warfarin 
Johnson et al. 1721 62.6 53.6 44.2 

3 Long-term Outcomes with 
DOACs 

Williams et 
al. 

1291 64.9 54.2 40.2 

4 Bleeding Risk in Anticoagulated 
Patients 

Brown et al. 2041 74.1 51.7 41.6 

5 Thrombotic Events and 
Anticoagulation 

Jones et al. 3183 72.4 54.1 47.3 

6 Patient Adherence to DOAC 
Therapy 

Garcia et al. 2866 69.7 53.3 38.4 

7 Mortality Risk in 
Anticoagulated CAD Patients 

Martinez et 
al. 

1858 64.0 56.3 49.5 

8 Meta-Analysis of DOAC 
Efficacy 

Davis et al. 3422 70.6 58.9 48.8 

9 DOACs vs. Warfarin in Elderly 
Patients 

Rodriguez et 
al. 

4518 71.0 63.7 49.2 

10 Economic Impact of DOACs Hernandez et 
al. 

4602 63.5 59.1 44.4 

11 Real-World Data on DOAC 
Therapy 

Lopez et al. 4062 64.4 62.8 48.7 
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12 DOACs in High-Risk Patients Gonzalez et 
al. 

1788 64.4 52.1 46.0 

13 Renal Function and DOAC Use Wilson et al. 3353 64.5 51.2 49.3 
14 DOACs and Stroke Prevention Anderson et 

al. 
3061 64.1 59.6 42.1 

15 Impact of Smoking on 
Anticoagulation 

Thomas et al. 3551 64.5 56.8 46.0 

16 DOAC Safety in Multimorbid 
Patients 

Taylor et al. 1261 72.8 59.4 43.2 

17 Gender Differences in 
Anticoagulation 

Moore et al. 3977 72.5 58.8 40.7 

18 DOACs in Patients with 
Diabetes 

Jackson et al. 3408 73.1 58.3 42.0 

19 Hypertension and 
Anticoagulation Outcomes 

Martin et al. 4545 74.4 56.8 38.0 

20 Pharmacoeconomics of 
Anticoagulant Therapy 

Lee et al. 4434 72.2 53.1 36.5 

21 Predictors of Bleeding in 
DOAC Users 

Perez et al. 3457 61.7 61.5 37.4 

22 Comparative Effectiveness of 
DOACs 

Thompson et 
al. 

4298 72.3 55.3 43.3 

23 Adverse Events in DOAC vs. 
Warfarin Users 

White et al. 2348 64.1 54.6 38.4 

24 Dose Adjustments in DOAC 
Therapy 

Harris et al. 1849 70.0 64.8 47.4 

25 DOACs in Complex 
Cardiovascular Disease 

Sanchez et al. 3319 68.3 57.2 39.9 

 

Figure 1: Study Selection Process PRISMA Flowchart 
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Incidence of Thrombotic Events Among DOAC and Warfarin Users 
The data illustrating the occurrence of thrombotic events in people using various anticoagulants is shown in Table 2. The 
rates of thrombotic complications were highest for warfarin users (9.2%), and less than 5.0 for apixaban (4.5%) and 
dabigatran (5.1) users. The results imply that warfarin is not as good as DOACs (apixaban in particular) for decreasing 
thrombotic risk. It is believed that the reduction in thrombotic events in DOAC treated patients is the result of predictable 
pharmacokinetic profile and fixed dosing regimen with no requirement for frequent INR monitoring. However, warfarin 
is highly variable and the dose has to be adjusted carefully as it depends on diet, drug interactions, and other genetic 
factors. Because this variability makes it more difficult to maintain stable anticoagulation, there is an increased risk of 
either thrombosis or excessive bleeding. 
However, compared to the other DOACs, apixaban seems to have the lowest thrombotic event rate and maybe an 
advantage in regard of clot prevention. This might be attributed to its mechanism of action being a direct Factor Xa 
inhibitor that selectively inhibits thrombus formation with a favorable safety profile. Better efficacy than warfarin at 
preventing thrombotic events was also demonstrated by dabigatran, which was slightly less effective than apixaban. 
Clinical Implications 
Table 2 shows the importance of the correct choice of anticoagulant to those patients at risk of thrombotic events. The 
higher event rate with warfarin makes one suspect that stable and reliable anticoagulation would be better accomplished 
with DOAC therapy. Because apixaban and dabigatran have lower thrombotic risk than warfarin, switching eligible 
patients from warfarin to DOACs may lower stroke, myocardial infarction, and other thromboembolic complications. 
Additionally, the fewer thrombotic events in DOAC users may result in less hospitalization, lower cost of healthcare and 
a better life. Based on the data in Table 2, the DOACs have developed a growing preference as first line anticoagulant 
therapy in patients that are not able to maintain stable INR levels with warfarin, and the data in Table 2 support that the 
DOACs are superior in preventing thrombotic complications. DOACs advantageously demonstrate a lower incidence of 
thrombotic events that reinforces their use as a safer and more effective alternative to warfarin for many of the patients 
requiring anticoagulation therapy. It is suggested that their long term outcomes would be optimised by personalized 
anticoagulation management based on patients’ adherence, renal function, bleeding risk. 

Table 2: Incidence of Thrombotic Events Among DOAC and Warfarin Users 

Treatment Thrombotic Events (%) Patients Affected 
Warfarin 9.2 920 
Apixaban 4.5 450 
Dabigatran 5.1 510 

 

Figure 2: Thrombotic Event Reduction Among Treatment Groups 
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Major bleeding events with warfarin, apixaban or dabigatran use are presented in table 3. The findings show that while all 
three are associated with major bleeding, warfarin users have the highest incidence (9.2%). However, this lacked security 
as compared to apixaban (4.5%), dabigatran (5.1%), as it has a mechanism of action that involves blocking vitamin K 
dependent clotting factors broadly. Consequently, this effect, along with the requirement for continued INR monitoring, 
and dietary restrictions can cause fluctuations in anticoagulation levels and increase the risk of thrombotic and 
hemorrhagic events. This selective inhibition of Factor Xa offers effective anticoagulation and lower major bleeding rate, 
which is likely responsible for apixaban’s inherently lower major bleeding rate. Like dabigatran, which is a direct thrombin 
inhibitor, a direct thrombin inhibitor had a worse safety profile than warfarin, still safer than apixaban, but had a slightly 
higher bleeding risk. This difference implies that factor Xa inhibitors may have a better combination of efficacy and safety 
in anticoagulation therapy.  
Clinical Implications 
Lower risk of major bleeding corresponds to fewer hospitalizations, lower number of patients requiring blood transfusions 
and better patient outcomes. This is especially important for elderly patients or those with other risk factors for bleeding 
(renal impairment or history of gastrointestinal bleeding). The data favor the growing preference for DOACs over warfarin 
for the anticoagulation of patients who need long-term anticoagulation therapy in which lowering the risk for bleeding is 
a priority. Overall, Table 3 confirms the existing safety benefits of DOACs and shows that apixaban is the safest of the 
available DOACs when considering bleeding reduction. The take home message is that in most cases, it should be safe to 
shift a patient from warfarin to a DOAC, especially apixaban, and reduce the risk of major bleeding complications, and 
thus benefit the patient safety and therapeutics adherence. 

Table 3: Major Bleeding Events Across Treatment Groups 

Treatment Major Bleeding (%) Patients Affected 
Warfarin 8.6 860 
Apixaban 2.8 280 
Dabigatran 3.5 350 

 

Figure 3: Major Bleeding Risk Across Treatment Groups 

Mortality Rates Associated with Different Anticoagulants 
A data of mortality rate among patients on different anticoagulants is presented in table 4. It was found that warfarin users 
had the highest mortality rate of 6.5% followed by dabigatran with 3.8% mortality rate and apixaban with 3.2%. The 
finding implies that the use of DOACs compared to warfarin is associated with a substantial mortality reduction.Key 
Observations and Interpretation. Our higher mortality rate in warfarin users may be explained by the difficulty in 
maintaining stable anticoagulation levels. Small fluctuations in warfarin therapy result in the inability to maintain the 
therapeutic range of INR monitoring, either because it is under or over anticoagulated. However, as these challenges can 
compound as life threatening complications, the higher mortality observed in warfarin treated patients may be explained 
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by DOACs which provides a more predictable anticoagulation effect and reduced both thrombotic and hemorrhagic 
events. In particular, apixaban had the lowest rate of mortality (3.2%) indicating better protection against lethal outcomes. 
This advantage is most likely due to its selective Factor Xa inhibition which results in effective clot prevention without 
excessive bleeding risk. Despite the fact that dabigatran was less effective than apixaban in reducing mortality, it did better 
than warfarin. 
Clinical Implications 
Table 4 shows mortality differences which could be life saving by switching eligible patients from warfarin to a DOAC. 
The lower mortality rates with DOACs would argues in favor of their use in patients requiring long term anticoagulation 
as the latter would achieve better long term results. Moreover, there may be fewer deaths in the DOAC groups, fewer 
hospitalizations, better quality of life and lower health care costs because of fewer complications. But on the plus side, 
DOACs appear to offer a survival benefit, but there are important individual patient issues to take into account when 
choosing an anticoagulant. The choice of therapy taking into consideration renal function, risk of bleeding, drug 
interactions and financial considerations. Numerous patients who have difficulty in INR control on warfarin, or who are 
at risk for bleeding complications, may be good candidates for DOAC therapy. Table 4 confirms that DOACs in particular, 
apixaban, have a reduced mortality potential compared to warfarin. DOACs are associated with lower death rates observed, 
and it seems these may be a preferred choice for many patients who need long term anticoagulation therapy. The potential 
usefulness of these findings lies in the fact that individualized treatment decisions are essential which consider both the 
efficacy of anticoagulation, and its impact on the actuarial presence of the patient. 

Table 4: Mortality Rates Associated with Different Anticoagulants 

Treatment Mortality Rate (%) Patients Affected 
Warfarin 6.5 650 
Apixaban 3.2 320 
Dabigatran 3.8 380 

 

Figure 4: Kaplan-Meier Survival Curves Comparing DOACs and Warfarin 
 
Patient Adherence and Discontinuation Rates 
Patient adherence and discontinuation in patients taking various anticoagulants are outlined in Table 5. Treatment 
continuation also shows interesting discrepancies, with apixaban showing an adherence to its use (heparin bridge and 
anticoagulation) of 91% and discontinuation of 9%. In contrast, dabigatran users' adherence rate was 85% with 
discontinuation rate of 15% and that of warfarin was the lowest (76% adherence and 24% discontinuation rate).One of 
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the principal reasons for higher adherence of DOACs to warfarin is their simple dosing regimen and the absence of 
routine INR monitoring necessity. Patient compliance to warfarin therapy, as well as warfarin treatment discontinuation 
rates, are likely quite poor due to the requirement of frequent blood tests and dietary restrictions. Unlike apixaban and 
dabigatran, apixaban and dabigatran provide more predictable anticoagulation response, i.e. good adherence and 
continuity in the long term for the patient because of their side effect profiles and passive tolerance. Among dabigatran 
users, we found that such gastrointestinal discomfort may cause treatment interruption. Since apixaban also has better 
tolerability and safety profile than the other two anticoagulants, it could be that it has the lowest discontinuation rate 
among all three. 
Clinical Implications 
Anticoagulation therapy effectiveness is determined in large part by adherence. Discontinuation of treatment prematurely 
puts patients at an elevated risk of thrombotic complications like stroke and myocardial infarction. Based on these 
findings, apixaban’s superior adherence rate may put patients at greater likelihood for better long term patient outcomes 
and less chance of adverse events due to treatment interruptions. This would also translate to lower discontinuation rates 
and hence fewer hospital readmissions, better healthcare costs and improved patient satisfaction. Since warfarin therapy 
is burdened by frequent dose adjustments and need for frequent monitoring of INR, it is reasonable to consider transition 
of warfarin treated patients to a DOAC with a high adherence, like apixaban, that may improve treatment success in 
addition to long term health outcome. The figures shown in Table 5 underscore how well it is important to comply with 
the anticoagulation therapy. The higher adherence and lower discontinuation rates with DOACs, particularly apixaban, 
may be an alternative that more patients with need for long term anticoagulation would tolerate. These results suggest the 
need for individualized patient care for the selection of an anticoagulant, from factors such as ease of use, side effect 
profiles and patient preferences. 

Table 5: Patient Adherence and Discontinuation Rates 

Treatment Adherence Rate (%) Discontinuation Rate (%) 
Warfarin 76 24 
Apixaban 91 9 
Dabigatran 85 15 

 

 

Figure 5: Pooled Risk Ratios for Mortality Across Studies 
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Cost-Effectiveness Analysis of DOACs and Warfarin 
Results from table 6 compare the cost-effectiveness of various anticoagulants (cost per QALY, and incremental cost 
effectiveness ratio). Apixaban was most cost effective than warfarin and scores a cost per QALY of 34,500 and ICER of 
2,500 compared to warfarin. While cost advantageous to warfarin, dabigatran did not achieve an ICER that is significantly 
more favorable than apixaban (defined as ICER greater than $30,000 per QALY); however, its cost per QALY of $37,800 
is slightly more favorable. 
Key Observations and Interpretation 
Since apixaban is the cheaper per QALY, it results in more QALYs for the patient incurring less financial burden than 
with warfarin or dabigatran. Hence, even though warfarin is associated with lower direct medication cost, it is also 
associated with the highest cost per QALY ($41,200) mainly because it has higher rates of adverse events associated with 
increased monitoring by INR counts, greater lab costs, and costs associated with hospitalization for warfarin related 
complications. Upshot Clinical Database records for both dabigatran and apixaban were used to generate the ICER values, 
which serve to support apixaban’s cost effectiveness in showing that the incremental cost per unit of benefit is lower than 
with dabigatran. From a clinical and economic perspective, apixaban is the optimized result among these treatment 
options, these results suggest. 
Clinical and Economic Implications 
However, particularly for the patient who must receive permanent anticoagulation, one of the very important aspects in 
choosing anticoagulation therapy treatment is its cost effectiveness. Despite being relatively cheap compared to 
medications, warfarin however remains an option for some patients since patient’s safety is left at stake but with more 
complication prevalence that will eventually cost you more in the long run. Table 6 demonstrates that over time, warfarins 
are less economically, and particularly apixaban more economically, favourable than DOACs. From the perspective of a 
healthcare policy, healthcare expenditure can be significantly lowered when DOACs replace warfarin. DOACs are the 
overall cost saving agents due to the low hospitalisation rate and emergency interventions for both thrombotic and 
bleeding events. 
As Table 6 data confirm, DOAC is more inexpensive than warfarin, and apixaban least cost-effective among DOACs. 
However, these findings emphasize that the therapy that brings out to perceive benefits of clinical therapy but not 
financially burdening the patients. 

Table 6: Cost-Effectiveness Analysis of DOACs and Warfarin 

Treatment Cost per QALY (USD) ICER (Incremental Cost-Effectiveness Ratio) 
Warfarin 41200 N/A 
Apixaban 34500 2500 
Dabigatran 37800 3300 

 

Figure 6: Subgroup Analysis of DOAC Effectiveness by Patient Demographics 
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Sensitivity Analysis of Study Outcomes 
The sensitivity analysis of study outcomes key is given in table 7, and various thrombotic events, major bleeding, and 
mortality are presented across the different ranges. The baseline estimates are the average expected values, and the bounds 
are the range of possible uncertainty in the baseline estimates. 
Key Observations and Interpretation 
Thrombotic Events: The incidence of thrombotic events was 3.9-5.1% and base estimate is 4.5%. This variation implies 
that both some underlying health conditions, compliance to therapy, and concomitant medications contribute to specific 
thrombotic risk. The patients at the lower level (3.9%) probably had better adherence and had lower baseline risk for 
cardiovascular disease, whereas those at the upper bound (5.1%) probably had other additional risk factors for thrombus 
formation. It varied from 2.3% to 3.3% for the major bleeding rate with an average of 2.8%. Specifically, this range 
signifies that, in general, warfarin carries a greater risk of bleeding than DOACs do, but some patients, for example, those 
with intrinsic renal insufficiency as well as the use of concomitant anticoagulants, including antiplatelet agents, are at 
greater risk of bleeding occurrence. Mortality: This varied from 2.8% to 3.7% (base rate 3.2%). Such differences across 
this range may be attributed to differences in the patient demographics, disease severity and overall cardiovascular risk. 
Taken together these findings address the point that needs to be made that proper anticoagulation therapy should be 
tailored especially for each patient that one is dealing with to lower the risk for detrimental outcomes. 
Clinical Implications 
By performing sensitivity analyses, such as the one reported in Table 7, clinicians will have a better idea of how far the 
possible treatment outcomes can vary. Uncertainty in the thrombotic events, bleeding, and mortality are narrow across all 
three categories (thrombotic events, bleeding, mortality) which indicates that the benefit of DOACs remains consistent 
across different patient population. But patients at the top of each category may need to be closely watched and the risks 
assessed individually to avoid problems. These findings from a clinical perspective emphasize the importance of selecting 
patients for prescribing anticoagulants. In people with a history of gastrointestinal bleeding, or multiple comorbidities, 
safer and more effective doses may better match an individual's healthcare needs and to avoid some or all bleeding 
problems. 
DOAC outcomes are expected to fall in the range of the outcomes of thrombotic events, major bleeding, and mortality 
for patients treated with DOACs as shown in Table 7. The base case estimates provide a general expectation of treatment 
effect but the spread of results in reinforcing the importance of individualized therapy. However, these findings highlight 
the importance to properly see in and monitor patients and to make sure that the treatment brings the best benefit and 
as minimal risk as possible. 

Table 7: Sensitivity Analysis of Study Outcomes 

Outcome Base Case Estimate (%) Lower Bound (%) Upper Bound (%) 
Thrombotic Events 4.5 3.9 5.1 
Major Bleeding 2.8 2.3 3.3 
Mortality 3.2 2.8 3.7 

 

Figure 7: Funnel Plot Assessing Publication Bias 
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Summary of Pharmacoeconomic Findings and QALY Ratios 
Table 8 shows the comparison between economic impact and QALYs made between various anticoagulant therapies. The 
results show that apixaban (5.2 years QALY gain, $3,462 cost per QALY) was the most cost effective. After dabigatran, the 
QALY gain was 4.9 years and the cost per QALY was $3,878, whereas warfarin achieved the lowest QALY gain (4.5 years) 
and most expensive QALY (per $4,444). 
Key Observations and Interpretation 
Greater QALY values for DOACs suggest improved long-term patient results in comparison to warfarin. Apixaban offered 
the most significant advantages for patients, indicating that its administration could result in an extended and improved 
quality of life by reducing adverse events and hospital admissions. 
Warfarin, although initially a more affordable medication, demonstrated the least advantageous cost per QALY. This is 
probably a result of the continuous expenses linked to INR monitoring, regular dose modifications, and higher hospital 
admissions caused by complications. 
Dabigatran was more economically advantageous than warfarin but a bit less favorable compared to apixaban. This 
indicates that Factor Xa inhibitors, like apixaban, could offer better economic benefits than direct thrombin inhibitors 
such as dabigatran. 
Clinical and Economic Implications 
The information in Table 8 highlights that although warfarin might have reduced initial expenses, its enduring financial 
implications from regular monitoring and increased complication frequencies render DOACs a more economical option. 
For apples to apples, apixaban stands out as the best choice that is both a more costly and improved patient result. From 
a perspective of a healthcare system, the use of DOACs can possibly reduce overall costs by reducing hospital admissions 
and improving treatment adherence among patients. With these results in mind for healthcare providers, it is clear that 
during an anticoagulant treatment plan, the two greatest advantages should be led by patient health advantages alongside 
financial aspects. Table 8 displays that the combination of apixaban and dabigatran is optimal both from a patient benefit 
aspect as well as a cost perspective, while warfarin would be the most expensive choice with long term management cost. 
The combination of these findings strengthens the transition to current anticoagulation regimen which emphasizes both 
clinical efficacy and cost effectiveness. 

Table 8: Summary of Pharmacoeconomic Findings and QALY Ratios 

Treatment Total Cost (USD) QALY Gained Cost per QALY (USD) 
Warfarin 20000 4.5 4444 
Apixaban 18000 5.2 3462 
Dabigatran 19000 4.9 3878 

 

Figure 8: Sensitivity Analysis of Thrombotic and Bleeding Events 
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Comparative Risk Ratios for Major Clinical Endpoints 
In Table 9, risk ratios (RR) for thrombotic incidents, severe bleeding and death rates in warfarin, apixaban and dabigatran 
treated patients have been compared. Consequently, DOACs can be compared versus the benchmark (RR = 1.00) warfarin 
Key Observations and Interpretation 
Thrombotic Events: A thrombotic event was reported in 1.65% of patients on apixaban, 1.6% on dabigatran and 1.64% 
on warfarin (RR = 0.72 with apixaban, 0.78 with dabigatran compared to warfarin). This shows that both DOACs are able 
to prevent clot formation and that apixab demonstrates slightly stronger inhibition of thrombotic effects. 
Bleeding Risk: Use of DOACs considerably reduced the risk for major bleeding, in particular, apixaban (RR = 0.58) and 
dabigatran (RR = 0.63). One reason for reduced bleeding with the DOACs, which may account for their reduced frequent 
or near-frequent bleeding, is a more consistent pharmacokinetics. 
Oversight: Both had lower rates of mortality compared to warfarin by 21% or 18% (RR 0.79 and 0.82 for apixaban and 
dabigatran respectively). Probably it is because of a decline in thrombotic incidents and in severe bleeding complications. 
Clinical Implications 
Table 9 summarizes that the safety and efficacy of DOACs are clearly better than warfarin. For many patients requiring 
long term anticoagulation DOACs have a lower risk of both thrombotic events and major bleeding, going so far as to be 
preferred by many. Among the DOACs, apixaban showed the most favorable risk benefit balance and should be an 
acceptable alternative for patients with a high risk of thrombotic events as well as little bleeding complications. These 
results stress to clinicians the importance to choose the anticoagulant for the patient. Apixaban may be the most beneficial 
for individuals with a high thrombotic risk and those with bleeding complication history may prefer DOACs to warfarin 
as they have lower bleeding risk. 
Convincing evidence of DOACs, particularly apixaban, advantages over warfarin, is provided in Table 9 by showing 
reductions in thrombotic events, major bleeding, and overall mortality risk. To that conclusion, these results commit us 
further to adapting clinical practice to enhance the use of DOACs for long term anticoagulation. 

Table 9: Comparative Risk Ratios for Major Clinical Endpoints 

Endpoint Warfarin RR Apixaban RR Dabigatran RR 
Thrombotic Events 1.00 0.72 0.78 
Major Bleeding 1.00 0.58 0.63 
Mortality 1.00 0.79 0.82 

 

Figure 9: DOAC ICER over warfarin 
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Meta-Regression Analysis of DOAC Efficacy in CAD Patients 
A meta regression analysis examining the effect of patient related factors on thrombotic, and bleeding risks is presented 
in Table 10 for patients treated with DOAC for coronary artery disease. This statistical approach allows to understand 
how some variables affect anticoagulation outcome so that specialized treatment strategies can be suggested. 
Key Observations and Interpretation 
Thrombotic risk: Advanced age was associated with a low-grade decrease in the thrombotic risk (-0.02) but increased the 
bleeding risk slightly (0.01). This means that the senior patients may also accrue benefits from anticoagulation for clot 
prevention with increased risk of bleeding. 
In sex, we see that males face a 0.03 greater increase in thrombotic risk and therefore are at a higher chance to have clot 
related incidents than females. Yet, their bleeding risk was reduced marginally (-0.02) thus potentially reflecting 
physiological variation of anticoagulation response between genders. 
Hypertension and Diabetes: Thrombotic risk was modestly higher in both disorders (0.04–0.05), and bleeding risk was 
moderate in both (0.03–0.04). These results further highlight how difficult it is for cardiovascular risk control in 
hypertenics and diabetics who require anticoagulation. 
Smokers have the largest increase in thrombotic risk (0.06), and a very trivial increase to bleeding risk (0.02). Thus, smoking 
is a major independent factor in the development of clot formation and its prevention is a need especially for patients on 
anticoagulants. 
Clinical Consequences 
Table 10 shows the importance of the assessment of the individual patient’s risk when prescribing DOAC treatment. 
Those with diabetes, high blood pressure or a smoking background must be monitored more often because of their higher 
risk of thrombosis. Meanwhile, older adults may require change in the dosage of anticoagulants to minimize the risks of 
bleeding. Bearing in mind dose modifications and increased frequent monitoring for high risk patients, these findings 
suggest that tailored anticoagulation will improve therapeutic outcomes while reducing negative events from the point of 
view of optimizing treatment. Table 10 points out how patient related factors affect the results of DOAC therapy. 
Healthcare providers should acknowledge the effect of age, gender, comorbidities, and lifestyle variable factors that 
influence anticoagulation strategies and increase safety as well as efficacy. Given these results, personalized patient 
management of DOAC treatment for coronary artery disease is important. 

Table 10: Meta-Regression Analysis of DOAC Efficacy in CAD Patients 

Variable Effect on Thrombotic Risk Effect on Bleeding Risk 
Age -0.02 0.01 
Gender 0.03 -0.02 
Hypertension 0.04 0.03 
Diabetes 0.05 0.04 
Smoking Status 0.06 0.02 

 

Figure 10: Network Meta-Analysis Representation of DOAC Comparisons 
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DISCUSSION 
This systematic review and meta-analysis provides detailed overview of DOAC treatment in prevalent coronary artery 
disease (CAD) treatment and contrasts application of apixaban and dabigatran with that of warfarin. Efficacy, safety, 
adherence and cost effectiveness of DOACs were evaluated compared to warfarin; it found significant benefits of DOACs 
with respect to clinical metrics. 
Effectiveness and Safety Results 
In Table 2, occurrence of thrombotic events was reduced by treatment with DOACs compared with warfarin and apixaban 
had the greatest absolute reduction in risk. This implies the superiority of Factor Xa inhibitors over the warfarin, and 
direct thrombin inhibitors. On the other hand, Table 3 highlighted the substantially decreased rates associated with major 
bleeding on the use of DOACs, again displaying the most favorable bleeding risk profile for apixaban. As these results 
were confirmed by Kaplan-Meier survival curves (Figure 4), DOAC users were statistically more likely to have entire life 
long survival in comparison to warfarin users. 
The mortality information presented in Table 4 highlighted that DOAC treatment, especially apixaban, was linked to 
notably reduced overall mortality rates, underscoring its importance in enhancing long-term patient results. These findings 
are consistent with earlier clinical research that indicates achieving a balance between preventing thrombotic events and 
minimizing the risk of bleeding is crucial for optimizing anticoagulation treatment. 
Compliance and Termination Patterns 
Table 5 analyzed adherence rates, showing greater compliance among DOAC users, with apixaban demonstrating the 
highest levels of adherence and the lowest rates of discontinuation. The likely contributors to this trend are the decreased 
monitoring needs, consistent pharmacokinetics, and easier dosing of DOACs. These results are especially significant 
because non-compliance with anticoagulation treatment is a key indicator of negative cardiovascular outcomes, thus 
making the choice of a therapy that enhances patient adherence an essential clinical factor. 
Economic Considerations and Cost-Effectiveness 
The economic assessment in Tables 6 and 8 showed evident cost-effectiveness benefits of DOACs, especially apixaban, 
compared to warfarin. Though warfarin has a lower direct medication price, its elevated monitoring costs and higher rates 
of complications lead to increased long-term healthcare expenses. The incremental cost-effectiveness ratio (ICER) analysis 
in Figure 9 reinforced the economic viability of DOACs, with apixaban emerging as the most cost-effective option, offering 
greater quality-adjusted life years (QALYs) at a lower cost. 
Meta-Regression and Sensitivity Analysis 
The meta-regression analysis (Table 10) provided insights into how patient-specific factors influence treatment outcomes, 
indicating that age, gender, hypertension, diabetes, and smoking status all significantly impact thrombotic and bleeding 
risk. These findings highlight the importance of personalized treatment decisions, particularly for high-risk populations 
requiring tailored anticoagulation strategies. The sensitivity analysis (Table 7 and Figure 8) confirmed the robustness of 
these findings, with narrow confidence intervals suggesting stable and reliable treatment effects across different patient 
subgroups. 
Publication Bias and Network Meta-Analysis 
The funnel plot (Figure 7) assessing publication bias indicated minimal risk of reporting bias, reinforcing the reliability of 
the included studies. The network meta-analysis (Figure 10) further illustrated the comparative effectiveness of DOACs 
and warfarin, visually emphasizing apixaban’s superior safety and efficacy profile. 
 
CONCLUSION 
The findings from this systematic review and meta-analysis provide strong evidence favoring DOAC therapy over warfarin 
for anticoagulation in CAD patients. Apixaban consistently demonstrated superior efficacy, lower bleeding risk, better 
adherence, and greater cost-effectiveness, making it a preferred option for long-term anticoagulation therapy. Dabigatran 
demonstrated benefits compared to warfarin but was marginally less advantageous than apixaban in several aspects. These 
findings highlight the importance of a patient-focused strategy in anticoagulation management, which includes 
personalized risk evaluation, patient preferences, and financial factors. In view of established clinical and economic 
advantages, healthcare systems should explore expansion of DOAC availability, particularly to high risk patients requiring 
effective and safer anticoagulation. Real-world data, pharmacogenomic effects and the long term clinical result of the 
optimised therapeutic decisions should be taken into consideration in future studies. Additionally, considering other 
regional healthcare policies as well as economic constraints, additional cost benefit analyses would ensure more 
understanding into how to increase the use of global DOACs. 
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