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Abstract 
    Background: Cardiovascular diseases (CVDs) are one of the chronic diseases and the leading cause of death worldwide. More people 
die from CVDs worldwide than from any other cause each year. The effects of CVDs are not limited to mortality and morbidity but also 
have important health and economic outcomes. 
   Methods: This was a systematic review that evaluated the economic evaluation of rivaroxaban plus aspirin compared with aspirin 
alone for the treatment of CVDs. The present study reviewed articles that performed a complete economic evaluation, including cost-
effectiveness analysis, cost-utility analysis, and cost-benefit analysis related to the economic evaluation of rivaroxaban compared to 
enoxaparin for knee replacement patients during the years 2007 and 2023. In order to find relevant studies, databases including Pubmed, 
Web of Science, Embase, Scopus, Economic Evaluations Database, and Proquest were searched. Inclusion criteria included Studies that 
carried out a complete economic evaluation including cost-effectiveness analysis, cost-utility analysis, and cost-benefit analysis in 
relation to the economic evaluation of rivaroxaban plus aspirin compared to aspirin alone for CVD patients, economic evaluation studies 
carried out using decision analysis models based on the economic evaluation approach, full-text studies, English studies, and were studies 
published between 2007 and 2023. Exclusion criteria also included partial economic evaluation (such as effectiveness evaluation, cost 
evaluation, and quality of life evaluation), studies of low methodological quality based on the CHEERS checklist, non-English studies 
and all protocols, conference abstracts, and letters-to-the-editor 
   Results: After searching various databases, all retrieved articles were entered into EndNote software, and duplicates were removed. 
The remaining studies were reviewed independently by two relevant researchers. At this stage, preferred reporting items for systematic 
reviews (PRISMA) were used to retrieve the final articles. Out of 1048 studies, nine studies met the inclusion criteria. The economic 
evaluation studies included in the present study were conducted between 2018 and 2023. Cost-effectiveness analysis (CEA) was used in 
all studies. 
   Conclusion: The findings of the present study showed that rivaroxaban plus aspirin is more cost-effective than aspirin alone in the 
patient with CVDs, But to generalize the results to other countries of the world, more studies are needed 
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↑What is “already known” in this topic: 
Cardiovascular diseases are the first cause of death in the world. In 
other words, more people around the world die from cardiovascular 
diseases than any other cause. About three-quarters of deaths from 
heart diseases occur in countries with a low or middle economic 
level. Most cardiovascular diseases are preventable, and due to risk 
factors such as smoking, improper diet, obesity and overweight, 
inactivity, and alcohol consumption, the mortality rate of these 
diseases can be reduced.   
 
→What this article adds: 

Rivaroxaban plus aspirin is more cost-effective than aspirin alone in 
patient with CVDs. Among these studies, only one study mentioned 
indirect costs, while these costs can play a major role in increasing 
the costs of the disease.The generalization of economic evaluation 
studies should be done with caution due to the limitations of these 
studies.  

https://orcid.org/0000-0003-2725-3510
https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.38.106
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Introduction 
Cardiovascular diseases (CVDs), such as ischemic heart 

disease and stroke, are the principal causes of death and one 
of the leading causes of disability in high-income countries 
(1, 2). Individuals with coronary artery disease (CAD) or 
peripheral artery disease (PAD) constitute a large propor-
tion of patients at high risk of atherothrombotic cardiovas-
cular events and death (3).  

Cardiovascular diseases (CVDs) impose a serious burden 
on healthcare systems, both in epidemiological and eco-
nomic terms, with a mortality rate ranging from 481 to 680 
deaths per 100,000 people in Eastern Europe, North Asia, 
the Middle East, and parts of Africa (4). CVDs can lead to 
disability, greatly affect the productivity of the active labor 
force, and result in reduced gross domestic product (GDP) 
and national income (2). In 2017, CVDs were the main 
cause of life years lost (LYs) (5, 6). It is estimated that the 
global cost generated by CVDs will increase from $863 bil-
lion in 2012 to $1044 billion in 2030 (i.e., cost per capita 
of $125) (7). 

In these populations, the role of antiplatelet therapy with 
aspirin as an anchor strategy for secondary cardiovascular 
prevention is largely recognized, with a 19% lower risk of 
major adverse cardiovascular events (MACE) and a 9% 
lower risk of cardiovascular death than placebo (3). 

Rivaroxaban is a selective direct Factor Xa inhibitor that 
has been shown to be effective for the prevention and treat-
ment of venous thromboembolism (VTE) and the preven-
tion of stroke or systemic embolism in patients with atrial 
fibrillation in several large randomized controlled trials. 
Rivaroxaban 2.5 mg or 5 mg twice daily(bid)also reduced 
the risk of non-fatal and fatal cardiovascular (CV) events in 
patients with recent acute coronary syndrome (8). 

The Cardiovascular Outcomes for People Using Antico-
agulation Strategies (COMPASS) trial  demonstrated that 
rivaroxaban 2.5 mg twice daily in combination with aspirin 
100 mg once daily was more effective than aspirin 100 mg 
once daily for the prevention of cardiovascular (CV)  death 
and stroke, or MI in patients with stable coronary artery dis-
ease (CAD) or peripheral artery  disease (PAD), whereas 
rivaroxaban (5 mg twice-daily  without aspirin) was not 
beneficial .The use of a combination of rivaroxaban 2.5 mg 
BID with aspirin significantly improves outcomes in pa-
tients and understanding the potential cost implications of 
this secondary prevention strategy will be important for 
many health providers and decision-makers (9). 

Although new anticoagulants such as rivaroxaban can re-
duce the burden of disease, adding new and expensive 
drugs to patients' treatment regimens may impose a special 
financial and health burden on patients and the health sys-
tem. To decide whether to use this combination for cardio-
vascular patients, it is necessary to determine its effective-
ness (quality of life and survival of patients) and cost. 
Therefore, the economic evaluation of these drugs can play 
an important role in informing decision-makers, providing 
targeted interventions and producing scientific evidence for 
policy decisions, and ultimately ensuring better cost man-
agement, efficiency, and optimal allocation of limited fi-
nancial resources of the health system. Therefore, the aim 

of the present study is to investigate the cost-effectiveness 
analysis of rivaroxaban plus aspirin versus aspirin alone in 
the treatment of cardiovascular diseases. 

 
Methods 
This was a systematic review that evaluated the economic 

evaluation of rivaroxaban plus aspirin versus aspirin alone 
in the treatment of Cardiovascular disease patients. The 
present study reviewed articles that performed a complete 
economic evaluation including cost-effectiveness analysis, 
cost-utility analysis, and cost-benefit analysis related to the 
economic evaluation of rivaroxaban compared to enoxapa-
rin for knee replacement patients during the years 2007 to 
2023. Given that rivaroxaban was patented in 2007 and ap-
proved for medical use in the United States in 2011, the 
study period from 2007 to 2023 was chosen. In order to find 
relevant studies, databases including Pubmed, Web of Sci-
ence, Embase, Scopus, Economic Evaluations Database, 
and Proquest were searched. The search strategy was de-
signed by combining keywords. To search for relevant ar-
ticles, search keywords, synonyms and their combination 
with OR and AND operators were used to increase search 
sensitivity. The search strategy for the PubMed database is 
as follows: 

(“Cost benefit analysis” [Title/Abstract] OR “Cost effec-
tiveness” [Title/Abstract] OR “Economic evaluation” [Ti-
tle/ Abstract] OR “Cost utility” [Title/Abstract] AND 
(“Cardiovascular Disease” [Title/Abstract] OR “angiocar-
diopathy” [Title/Abstract] OR “angiocardiovascular dis-
ease” [Title/ Abstract]) AND (“Rivaroxaban” [Title/Ab-
stract]) AND (“Aspirin” [Title/Abstract])  

 
Inclusion and exclusion criteria 
Inclusion criteria included: Studies that carried out a 

complete economic evaluation, including cost-effective-
ness analysis, cost-utility analysis, and cost-benefit analysis 
in relation to the economic evaluation of rivaroxaban plus 
aspirin compared to aspirin alone for CVD patients, eco-
nomic evaluation studies carried out using decision analy-
sis models based on the economic evaluation approach, 
full-text studies, English studies, and were studies pub-
lished between 2007 and 2023. 

Exclusion criteria also included partial economic evalua-
tion (such as effectiveness evaluation, cost evaluation, and 
quality of life evaluation), studies of low methodological 
quality based on the CHEERS checklist, non-English stud-
ies and all protocols, conference abstracts, and letters to ed-
itor. 

 
Quality assessment of the methodology of the studies 
The quality of the studies was assessed using the consol-

idated health economic evaluation reporting standards 
(CHEERS) checklist. This checklist includes 5 questions 
with 24 criteria that examine the quality of each economic 
evaluation study in terms of title and abstract / introduction 
and problem statement / methodology / findings / and dis-
cussion and conclusion in each country. The results of the 
quality assessment of the studies are presented based on the 
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CHEERS checklist. 
 
Data analysis 
After searching various databases, all retrieved articles 

were entered into EndNote software, and duplicates were 
removed. The remaining studies were reviewed inde-
pendently by two relevant researchers. At this stage, pre-
ferred reporting items for systematic reviews (PRISMA) 
were used to retrieve the final articles. In the first stage, the 
title and abstract of the studies were examined and the rel-
evant items were selected according to the inclusion and 
exclusion criteria. In the next stage, if the selected full-text 
studies were carefully reviewed and the eligible studies 
were selected. The studies were reviewed by a third re-
searcher in case of disagreement between the two research-
ers in each of these stages. For each study entered in the 
final stage, a spreadsheet was created in Excel, in which the 
basic information about the study, including author name, 
year of publication, country of origin, study population, 
cost-effectiveness, intervention, comparator, cost calcula-
tion basis, effectiveness calculation basis, and cost-effec-
tiveness / cost saving, were entered. 

 
Results 
According to the initial search in the above-mentioned 

databases, 1048 articles were entered into the Endnote soft-
ware. This figure was reduced to 750 articles after deleting 
duplicates. These articles were reviewed for the title, of 
which 681 were deleted, and 69 underwent abstract review 
in the next stage. Abstracts of 69 articles were reviewed and 
19 articles were included in the study. The full text of these 
19 studies was reviewed, of which 9 were selected based on 
inclusion and exclusion criteria for a more detailed review 
(Figure 1). A new and relevant study was not found while 
reviewing the references of the final articles. 

 
Quality assessment  
 The CHEERS checklist was used to assess the quality of 

these nine studies. To avoid bias when assessing the quality 
of articles, the researcher was unaware of the basic infor-
mation of the article, such as the author's name, country, 
and year of publication.  

The results of the quality assessment of studies were ac-
ceptable, and no study was excluded based on quality crite-
ria.The report quality of the five studies was evaluated us-
ing a 24-item CHEERS checklist and scores 1 (✓) and 0 (x) 
were respectively assigned for the cases that were fully ob-
served and not observed. four articles were rated "excellent 
quality" with a score above 85% (Table 1). 

 
Basic characteristics of the studies 
After quality assessment, the data of the articles were ex-

tracted using the data extraction form (Table 2).  
The economic evaluation studies included in the present 

study were conducted between 2018 and 2022. One of the 
reasons for the novelty of the articles is the identification 
and introduction of the combination of rivaroxaban and as-
pirin in recent years. Among the selected economic evalu-
ation studies, two studies were conducted in 2018 (10, 11), 

four studies in 2020 (8, 12-14), one study in 2021 (15), and 
two studies in 2022 (9, 16). Among them, two were con-
ducted in Australia (10, 11), one in England, Taiwan, Fin-
land, Italian, Netherlands, and chinses (8, 12-15, 17). A 
study was conducted jointly in Canada, France and Ger-
many (9). Cost-effectiveness analysis (CEA) was used in 
all studies. The perspective of eight studies was based on 
healthcare. Perspective was one of the society studies (16). 
Since these two drugs are used for different CVDs, a col-
umn called the disease type was added to the data table. In 
four of the nine studies, CVD was mentioned in general 
(10, 12, 13, 16) and carotid artery disease and peripheral 
artery disease were considered in the other five studies (8, 
11, 14-15, 9). In all intervention studies, rivaroxaban plus 
aspirin was compared with aspirin alone. In economic eval-
uations, it is necessary to specify the time period both for 
the review and follow-up of the intervention and the out-
comes and subsequent costs. The time period was not the 
same for all studies. 

In these studies, time periods included 20 years, 15 years, 
10 years, and 3 months. In four studies, the time horizon 
was lifetime (8, 14-16, 9). Markov model was used in all 
studies. 

Indirect costs, including lost productivity, were calcu-
lated only in one study (12). In other studies, treatment 
costs, periodic treatment costs, drug costs, and general di-
rect costs were calculated. Life years gained (LYGs) and 
quality-adjusted life (QALY) were two parameters in de-
termining the effectiveness of studies. QALY was used in 
three studies to determine effectiveness (15,9,16). Discount 
rates varied in the studies. The discount rate was 3.5%, 3%, 
and 3.5-5% in studies, respectively. The threshold value 
was expressed in all studies. Sensitivity analysis was per-
formed in all studies. 

In all studies, rivaroxaban plus aspirin was more expen-
sive than aspirin alone but more effective.  

Figure 1. Results of the systematic literature search 



    
 Cost-Effectiveness Analysis Rivaroxaban plus Aspirin versus Aspirin alone   
 

 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 
 

Table 1. Quality Assessment 

A
uthor Title 

A
bstract 

Background 

Population characteristic 

Setting and location 

Perspective 

Com
parators described 

Tim
e horizon 

D
iscount rate 

O
utcom

es and relevance 

M
easurem

ent of effectiveness 

Preference based outcom
es 

Estim
ating resources and costs 

Currency, date 

M
odel choice described 

A
ssum

ptions 

A
nalysis m

ethods 

Param
eters of values 

Increm
ental costs 

sensitivity analyses 

H
eterogeneity explained 

Findings and lim
itations 

Funding source 

Potential conflict of interest 

Total 

Percent satisfied 
 

Percent satisfied 

Zanfina 
Ademi 

           #  ×  ×     #  × × 19 79% 

Ella Zomer              ×  ×     #   × 20.5 85% 
Martin 
R. Cowie 

           #  ×  ×     # ×   20 83% 

Mei-Chuan 
Lee 

               ×     #    22.5 93% 

Erkki Soini/              ×  ×       × × 20 83% 
Pietro Fer-
rara 

             ×  ×          22 91% 

Andre Lamy      ×      #    ×     #  × × 19 79% 
Tianyu Feng                ×     #  × × 20.5 85% 
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Table 2. Description of basic characteristics 
Author/Year Country Diseases intervention Com-

para-
tor 

perspective Model Time COST Health outcome 

Zanfina Ademi/2018 
(10) 

Australia cardiovascular disease rivaroxaban plus aspirin Aspi-
rin 

Australian healthcare 
perspective 

Markov 
model 

20 year Direct 
cost 

QALY, 
YoLS 

Ella Zomer/2018 
(11) 

Australia peripheral or 
carotid artery disease 

rivaroxaban plus aspirin Aspi-
rin 

Australian healthcare 
perspective 

Markov 
model 

20 year Direct 
cost 

QALY, 
YoLS 

Petersohn/2020 
(13) 

Netherland cardiovascular disease rivaroxaban plus aspirin Aspi-
rin 

Dutch societal 
perspective 

Markov 
model 

3 months Direct and 
Indirect 

cost 

QALY, 
YoLS 

Martin R. Cowie/2020 
(8) 

UK chronic coronary 
artery disease or peripheral artery dis-

ease 

rivaroxaban plus aspirin Aspi-
rin 

UK National Health 
System perspective 

Markov 
model 

lifetime  Direct cost QALY, 
LYS 

Mei-Chuan Lee/2020 
(13) 

Taiwan chronic 
cardiovascular diseases 

rivaroxaban plus aspirin Aspi-
rin 

Taiwan national 
payer’s perspective 

Markov 
model 

15 year Direct cost QALY, 
LYS 

 
Erkki Soini/2020 
(14) 

Finland chronic coronary 
syndrome (CCS) or symptomatic pe-

ripheral artery disease (PAD) in 

rivaroxaban plus aspirin Aspi-
rin 

public payer Markov 
model 

lifetime Direct cost QALY, 
LYG 

 
Pietro Ferrara/2021 
(16) 

Italy Coronary and Peripheral Artery 
Diseases 

rivaroxaban plus aspirin Aspi-
rin 

Italian National 
Healthcare Service 

Markov 
model 

lifetime Direct cost QALY 
 

Andre Lamy/2022 (10) 
(9) 

Canada, 
France and Germany 

stable coronary artery disease (CAD) 
or peripheral artery disease 

(PAD) 

rivaroxaban plus aspirin Aspi-
rin 

- Markov 
model 

lifetime Direct cost QALY 
 

Tianyu Feng/2022 
(16) 

China Cardiovascular Disease rivaroxaban plus aspirin Aspi-
rin 

Chinese 
healthcare system. 

Markov 
model 

2 & 5 
years 

Direct cost QALY 
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Table 3. Description of cost-effectiveness study characteristics 

 Total Cost Total cost 
(USD 2022 PPP) 

QALY LYS/LE/ 
YoLS 

 

First Au-
thor 

Country 
 

Study design 
 

A B A B A B A B ICER ICER (USD 2022 
PPP) 

Discount 
(cost effect) 

threshold Sensitivity 
analysis 

Zanfia 
Ademi 

Australia Cost effectiveness AUD$ 
67630903 

 
AUD$ 

55574557 

$ 
45966431 

      
$3777214 

7382 6996 9529 9013 ICER of AUD$ 
23,560 

YoLS and AUD$ 
31,436 
QALY 

ICER of $ 
16012 

YoLS and $ 
21365 
QALY 

5% AUD$ 
50000 

Yes 

Ella 
Zomer 

Australia Cost effectiveness    AUD$ 
62945575 

AUD$ 
   6087472 

$ 
42781973 

$4137448 6273 6017 8224 7970 ICER of AUD$ 
27037 

YoLS and AUD$ 
31,436 
QALY 

ICER of  
18376 

YoLS and  
21365 
QALY 

5% AUD$ 
50000 

Yes 

Petersohn Nether-
land 

Cost effectiveness £109,941 £99,807 $ 
122650 

$111344 8.089 7.773 12.13 11.69 £ 
32,035 

per QALY 

35738 
per QALY 

1.5% £ 
50000 

Yes 

MartinR. 
Cowie 

UK Cost effectiveness £13947 £8126 $14875 $8667 9.7 9.3 12.0 11.6 £ 
16360 per QALY 

/ 
£ 

14380 per life years  

$17449 
per QALY 

/ 
£ 

$15337per life 
years 

3.5% £ 
30000  

Yes 

Mei-
Chuan 
Lee 

Taiwan Cost effetiveness $ 
469,834 

$ 
430,608 

$ 
469834 

$430608 16.47 16.00 31.83 30.6 $ 
83,459 per QALY 

/ 
$ 

33,526 per life years 

$ 
83,459 per QALY 

/ 
$ 

33,526 per life 
years 

10% 25456 
and  

76368  

Yes 

Erkki 
Soini 

Finland Cost effectiveness `€41788 €38547 
 
 

$44571 $41114 10.3 9.9 12.99 12.52 € 
8031per QALY gained 

and € 
6834 per LYG 

$ 
8565 

per QALY gained 
and $ 
7289 

per LYG 

3% € 
25254 

Yes 
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Table 3. Continued 

 Total Cost Total cost (USD 2022 PPP) QALY LYS/LE  
First 

Author 
Country 

 
Study design 

 
A B A B A B A B ICER ICER(USD 

2022 PPP) 
Dis-

count(cost 
effect) 

thresh-
old 

Sensitiv-
ity anal-

ysis 
Pietro 

Ferrara 
Italy Cost effectiveness € 

18643 
€ 

12858 
$19884 $13714 9.62 9.27 - - ICER of 

€16522 
per 

QALY 

ICER of $ 
17622 per 

QALY 

3.5% €40000 Yes 

Andre 
Lamy 

Canada, 
France 

and 
Ger-
many 

Cost effectiveness Can-
ada$49041/France 

$44062 / 
Germany 
$41285 

Canada 
$44424 
/France 
$32406/ 

Ger-
many 

$29276 

Can-
ada$49041/France 

$44062 / 
Germany 
$41285 

Canada 
$44424 
/France 
$32406/ 

Ger-
many 

$29276 

1.17 1.17 - - ICER  for 
canada 

$3946/for 
france 
$9962/ 
for ger-
many 

$10264 

ICER  for 
canada 

$3946/for 
france 

$9962/ for 
germany 
$10264 

3% $ 
25000 

Yes 

Tianyu 
Feng 

China Cost effectiveness $ 
4818 

$ 
253.3 

$ 
4818 

$ 
2533 

11.7 11.4 - - $ 
15045 

$ 
15045 

3% $ 
11000 

Yes 
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LYGs and QALY were longer in all studies in the case of 
rivaroxaban plus aspirin together than aspirin alone. The 
cost per QALY was specified in all studies (Table 3).  

The highest and lowest cost-effectiveness rates were re-
ported in Taiwan and Canada at 83459$ and 3946$, respec-
tively (Figure 2). In all studies, rivaroxaban plus aspirin 
was more cost-effective than aspirin alone. 

 
Discussion  
Ischemic cardiovascular disease with progressive athero-

sclerosis and acute thrombotic complications is the most 
common cause of morbidity and mortality worldwide (17).  
   Economic evaluation including cost-effectiveness with 
determination, calculating and comparing costs and bene-
fits of health and treatment interventions help health sys-
tempolicymakers to apply health and treatment interven-
tions at high benefit or higher effectiveness (18). 

Clinical trials of cardiovascular outcomes of anticoagu-
lant drug strategies indicate that there was a 24% reduction 
in the composite of cardiovascular (CV) death, stroke, or 
myocardial infarction as well as an 18% reduction in over-
all mortality rate among individuals with CAD or PAD who 
had optimal secondary prevention therapies, namely riva-
roxaban (2.5 mg/twice daily) plus aspirin (100 mg/ once a 
day) compared to aspirin alone (100 mg) (19). Rivaroxaban 
is a specific active factor X inhibitor with excellent bioa-
vailability and a half-life of approximately three hours, 
which not only releases factor Xa inhibitors but also inhib-
its prothrombinase and factor Xa activities with clots (20). 
Nowadays, in addition to paying attention to the pharmaco-
logical value and clinical effectiveness of drugs, their eco-
nomic aspects and cost-effectiveness in comparison with 
existing alternative and conventional drugs are being con-

sidered (21, 22). The present study evaluated the cost-ef-
fectiveness of rivaroxaban plus aspirin compared with as-
pirin alone in reducing g the clinical outcomes of CVDs 
(including progressive coronary atherosclerosis, acute 
thrombotic complications, CAD, PAD or other conditions) 
based on various health economic assessment studies. All 
studies have been conducted in developed countries such as 
Australia, Taiwan, Italy, and the Netherlands. On the other 
hand, these studies have been conducted in recent years 
(2018 to 2022) following the publication of the results of a 
COMPASS trial (23), indicating the infancy of the subject 
matter. 

In five separate health economic assessment studies, a 
similar Australian research team in 2018 evaluated the cost-
effectiveness of rivaroxaban plus aspirin compared to aspi-
rin alone in reducing clinical adverse outcomes in patients 
with PAD or CAD and people with stable coronary artery 
disease (8, 10, 11, 14-9). Both studies used the cost per-
spective of the provider in Australia and the willingness-to-
pay (WTP) with a payment threshold of 50,000 per QALY. 
The results showed that the rivaroxaban plus aspirin strat-
egy was more cost-effective than aspirin alone in prevent-
ing recurrent cardiovascular events in both groups of pa-
tients. The present study also reviewed a study conducted 
in Italy using the perspective of the provider and taking into 
account the WTP or the threshold value of 40,000 euros per 
QALY. The results of this study are consistent with previ-
ous studies and reported that rivaroxaban plus aspirin was 
more cost-effective than aspirin alone in preventing recur-
rent cardiovascular events in patients with CAD or PAD 
(13). On the other hand, Peterson et al. (2020) used a social 
perspective in their study in the Netherlands. They reported 
that lifelong use of rivaroxaban plus aspirin, with WTP and 
the threshold value of 50,000 euros per QALY, improves 

 
 
Figure 2. The cost per QALY (USD 2022 PPP) 
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health outcomes in people with PAD, especially those with 
other underlying diseases and is a cost-effective interven-
tion. However, they found that combination drug interven-
tion was not cost-effective in older patients as well as CAD 
people (15). 

Although Lee et al. set a relatively higher level of WTP 
and threshold compared to other studies 76,000 dollars), 
their study provided no evidence of the cost-effectiveness 
of the rivaroxaban + aspirin strategy as compared to aspirin 
alone for prophylactic purposes in patients with stable cor-
onary artery disease. However, there was evidence of the 
cost-effectiveness of this combination in patients with CAD 
(13). One of the strengths of the studies reviewed in this 
review was that the selected studies benefited from the rel-
atively more comprehensive costing perspectives of the 
provider and the social perspective and were relatively sim-
ilar in terms of lifetime horizon, threshold values, and 
WTP, which facilitate the comparison of their results. On 
the other hand, the weakness of the present study is the lim-
ited number of studies and the infancy of the subject matter. 
On the other hand, as referred to earlier, the clinical data of 
all five selected studies have been extracted only from one 
clinical trial in 2017 (19) and their population is the same 
in this respect. There may be some biases in this clinical 
trial that have led to economic evaluation studies. It is sug-
gested to carry out future economic evaluation studies 
based on the clinical data of newer trials that have exam-
ined the long-term outcomes of using a combination drug 
strategy or based on a set of clinical trial studies through 
meta-analysis. 

 
Conclusion 
 The findings of the present study showed that rivaroxa-

ban plus aspirin is more cost-effective than aspirin alone in 
the patient with CVDs. 

 
Limitation 
In this study, it was tried to avoid any bias by conducting 

a comprehensive and systematic search. However, the fail-
ure to follow a standard cost detection approach in the se-
lected studies reduced the consistency of the reported re-
sults; hence, it might prevent the analysis of the reported 
results on the basis of different dimensions. 

 
Authors’ Contributions 
A senior researcher OR led and coordinated all aspects of 

the   review, including  but not limited to preparation of the 
literature search, screening of  relevant material, extraction, 
and analysis of data, interpreting the results of the meta-
analytic procedures, investigating bias, and preparing the 
final report. Two researchers AR, LE conducted independ-
ent duplicate screening and data extraction. Disagreements 
be resolved through discussion and consensus.  A two-step 
process be used to select studies. First, the project coordi-
nator NA and AR and Two researchers OR and LE  
screened citation titles, abstracts, and keywords and classi-
fied each citation as “include,” “exclude,” “unclear,” or 
“duplicate.” Next, the full-text reports for citations classi-
fied as “include” and “unclear” will be read in full, and a 

final decision on inclusion or exclusion was made using a 
standardized form outlining the inclusion and exclusion cri-
teria. 

 
Ethical Considerations 
This study was supported by the School of Phar-

macy,Mashhad University of Medical Sciences (with ethi-
cal code IR.MUMS.PHARMACY.REC.1402.025). 

 
 Acknowledgment 
The support provided by the School of Pharmacy, Mash-

had University of Medical Sciences to conduct this study is 
highly acknowledged. 

 
Conflict of Interests 

The authors declare that they have no competing interests. 
 
 

References 
1. GBD 2019 Diseases and Injuries Collaborators. Global burden of 369 

diseases and injuries in 204 countries and territories, 1990–2019: a 
systematic analysis for the Global Burden of Disease Study 2019. 
Lancet. 2020;396(10258):1204–22.  

2. Roth GA, Mensah GA, Johnson CO, Addolorato G, Ammirati E, 
Baddour LM, et al. Global burden of cardiovascular diseases and risk 
factors, 1990 to 2019: update from the global burden of disease 2019 
study. J Am Coll Cardiol. 2020;76(25):2982–3021.  

3. Antithrombotic Trialists’ (ATT) Collaboration. Aspirin in the primary 
and secondary prevention of vascular disease: collaborative meta-
analysis of individual participant data from randomised trials. Lancet. 
2009;373:1849–60. 

4. Shah P. Economic evaluation of the PCSK9 inhibitors in prevention of 
the cardiovascular diseases. Current cardiology reports. 2018 Jul;20:1-
8. 

5. Azari S, Rezapour A, Omidi N, Alipour V, Behzadifar M, Safari H, 
Tajdini M, Bragazzi NL. Cost-effectiveness analysis of PCSK9 
inhibitors in cardiovascular diseases: a systematic review. Heart Fail 
Rev. 2020 Nov;25:1077-88. 

6. Naghavi M, Abajobir AA, Abbafati C, Abbas KM, Abd-Allah F, Abera 
SF, et al. Global, regional, and national age-sex specific mortality for 
264 causes of death, 1980–2016: a systematic analysis for the Global 
Burden of Disease Study 2016. Lancet. 217;390(10100):1151–1210 

7. GBD 2017 DALYs and HALE Collaborators (2018) Global, regional, 
and national disability-adjusted life-years (DALYs) for 359 diseases 
and injuries andhealthy life expectancy (HALE) for 195 countries and 
territories, 1990-2017: a systematic analysis for the Global Burden of 
Disease Study 2017. Lancet 392(10159):1859–1922. (London, 
England). https://doi.org/10.1016/s0140-6736(18)32335-3 

8. Cowie MR, Lamy A, Levy P, Mealing S, Millier A, Mernagh P, et al. 
Health economic evaluation of rivaroxaban in the treatment of patients 
with chronic coronary artery disease or peripheral artery disease. 
Cardiovasc Res. 2020 Sep 1;116(11):1918-24. 

9. Lamy A, Eikelboom J, Tong W, Yuan F, Bangdiwala SI, Bosch J, et al. 
The cost-effectiveness of Rivaroxaban with or without aspirin in the 
COMPASS trial. Eur Heart J Qual Care Clin Outcomes. 2023 Aug 
7;9(5):502-510. 

10. Ademi Z, Zomer E, Tonkin A, Liew D. Cost-effectiveness of 
rivaroxaban and aspirin compared to aspirin alone in patients with stable 
cardiovascular disease: An Australian perspective. Int J Cardiol. 2018 
Nov 1:270:54-59. 

11. Zomer E, Si S, Hird TR, Liew D, Owen AJ, Tonkin A, et al. Cost-
effectiveness of low-dose rivaroxaban and aspirin versus aspirin alone 
in people with peripheral or carotid artery disease: An Australian 
healthcare perspective. Eur J Prev Cardiol. 2019 May;26(8):858-868. 

12. Petersohn S, Pouwels X, Ramaekers B, ten Cate-Hoek A, Joore M. 
Rivaroxaban plus aspirin for the prevention of ischaemic events in 
patients with cardiovascular disease: a cost-effectiveness study. Eur J 
Prev Cardiol. 2020 Sep; 27(13): 1354–1365. 

13. Lee MC, Liao CT, Toh HS, Chou CC, Chang WT, Chen ZC, et al. 
Cost-effectiveness analysis of rivaroxaban plus aspirin versus aspirin 



    
 Cost-Effectiveness Analysis Rivaroxaban plus Aspirin versus Aspirin alone   

 
 

 http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2024 (16 Sep); 38:106. 
 

10 

alone in secondary prevention among patients with chronic 
cardiovascular diseases. Cardiovasc Drugs Ther. 2020 Sep 10:1-9. 

14. Soini E, Virtanen O, Väätäinen S, Briere JB, Bowrin K, Millier A. 
Cost-effectiveness of coronary and peripheral artery disease 
antithrombotic treatments in Finland. Adv Ther. 2020 Jul;37:3348-69. 

15. Ferrara P, Cortesi PA, Di Laura D, Maggioni AP, Mantovani LG. 
Cost-Effectiveness Analysis of Rivaroxaban Plus Aspirin Compared 
with Aspirin Alone in Patients with Coronary and Peripheral Artery 
Diseases in Italy. Clin Drug Investig. 2021 May;41(5):459-468. 

16. Feng T, Zheng Z, Gao S, Xu J, Cao P, Jia H, et al. Cost-effectiveness 
analysis of rivaroxaban in chinese patients with stable cardiovascular 
disease. Front Pharmacol. 2022;13. 

17. Mensah GA, Roth GA, Fuster V. The global burden of cardiovascular 
diseases and risk factors: 2020 and beyond. American College of 
Cardiology Foundation Washington, DC; 2019. 

18.Rashki Kemmak A, Dolatshahi Z, Mezginejad F, Nargesi S. Economic 
evaluation of ivabradine in treatment of patients with heart failure: a 
systematic review. Expert Rev Pharmacoecon Outcomes Res. 2022 Jan 
2;22(1):37-44. 

19. Eikelboom JW, Connolly SJ, Bosch J, Dagenais GR, Hart RG, 
Shestakovska O, et al. Rivaroxaban with or without aspirin in stable 
cardiovascular disease. N Engl J Med. 2017 Oct 5;377(14):1319-1330. 

20. Abutorabi A, Haj Ahmadi M, Bagheri Faradonbeh S, Rashki Kemmak 
A, Alipour V. Cost-Effectiveness Rivaroxaban versus Enoxaparin for 
Prevention of Venous Thromboembolism after Knee Replacement 
Surgery in Iran. Med J Islam Repub Iran. 2023 (11 Mar);37:20.  

21. Aalabaf‐Sabaghi M. Decision modelling for health economic 
evaluation. J Epidemiol Community Health. 2007;61(9):839-. 

22. Drummond MF, Sculpher MJ, Claxton K, Stoddart GL, Torrance GW. 
Methods for the economic evaluation of health care programmes: 
Oxford university press; 2015.  

23. Vanassche T, Verhamme P, Anand SS, Shestakovska O, Fox KA, 
Bhatt DL, et al. Risk factors and clinical outcomes in chronic coronary 
and peripheral artery disease: an analysis of the randomized, double-
blind COMPASS trial. Eur J Prev Cardiol. 2020 Feb;27(3):296-307. 


