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A B S T R A C T

Introduction: Coronary artery ectasia (CAE), widenings in sections of the arteries, is a rare condition found in up 
to 3–5% of angiography cases. Sometimes recurrence of major adverse cardiac events (MACE) has been reported 
in the CAE subjects. The present systematic review aims to collect and summarize reports on whether the use of 
anticoagulants in addition to single antiplatelet/dual antiplatelet therapy (SAPT/DAPT) in CAE patients with 
significant occlusion/heavy thrombus is efficient and safe in decreasing the incidence/recurrence of MACE.
Material and methods: A systematically comprehensive search was performed covering PubMed, Scopus, ISI Web 
of Science, and Google Scholar databases.
Results: Twenty-five studies were found including 20 case reports, four case series, and one randomized clinical 
trial. Of 20 case reports 15 were male (75 %), and five were female (25 %). Of the four the case series, all showed 
positive outcomes after DAPT plus anticoagulant in more than 50 % of patients; two took only DAPT and 13 took 
anticoagulant ± DAPT, and five compared both. Cases received DAPT only experienced recurrences of MACE. 
The other cases were uneventful with less MACE and better outcomes after the use of anticoagulant ± DAPT. 
Results of these case-series included 457 CAE patients showed that more than 80 % of subjects were male, and in 
all studies tailored pharmacological interventions, including antiplatelet and anticoagulant (warfarin) therapies, 
resulted in less MACE and mortality.
Conclusion: It can be concluded that antiplatelet (SAPT/DAPT) must be applied in combination with anticoag-
ulants to provide more efficient protection against MACE in CAE patients. However, further high-quality ran-
domized clinical trials are needed to confirm the results.

1. Introduction

Coronary artery ectasia (CAE) is an increase in the diameter of the 
coronary arteries, more than one and a half times its normal value. Its 
prevalence is up to 5 % of all coronary angiography and might induce 
acute myocardial infarction (AMI) sometimes.1–3 Isolated CAE was 
characterized as coronary ectasia without concurrent obstructive coro-
nary artery disease (CAD) such as atherosclerosis and other cardiac 
problems. Isolated CAE is very rare with an angiographic frequency of 
0.1–0.32 %.4

Causes of non-isolated CAE can be divided into hereditary and ac-
quired. Acquired causes include atherosclerosis, Kawasaki disease, 
connective tissue diseases, Marfan syndrome, systemic lupus, Takaya-
su’s disease, and several other causes, the most common is 
atherosclerosis.5,6

Atherosclerosis is associated with heightened enzymatic activity, 
including the upregulation of elastase and tryptase. Elevated levels of 
these enzymes, along with increased homocysteine, serve as predictive 
markers for the development of CAE in affected individuals. Notably, 
male gender constitutes a significant risk factor for CAE, as men are 
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three times more likely to experience this condition compared to 
women.1,7–9 In a study by Wang et al included 4788 patients presenting 
with AMI the prevalence of CAE was 174, and 81 % of CAE subjects were 
male.10 Other risk factors are blood pressure,11 hyperlipidemia,12

smoking, and cocaine use.13 Diabetes plays the opposite role, so that the 
occurrence of CAE is less in people with diabetes.14,15

Despite the similarities in risk factors of coronary artery disease 
(CAD) and CAE, other histological characteristics unique to CAE patients 
with CAD include the severe loss of the musculoelastic media compo-
nents and the relative preservation of the intima, which are regarded to 
be two key pathways in the pathogenesis of CAE.16–18 CAE most usually 
affects the right coronary artery (RCA).1

CAE is diagnosed through coronary artery angiography, MRI, and CT 
angiography, which in angiography is the gold standard; the blood 
supply disorder is evident. MRI has a diagnostic value equal to angiog-
raphy for the diagnosis of CAE, which makes it a suitable method for 
diagnosing this disease due to its non-invasiveness.5 The aberrant cor-
onary dilatation and flow disruptions, generally accompanied by 
increased thrombus burden in patients with MI, demand more effective 
and longer antithrombotic treatments. Dual antiplatelet (DAPT) is 
studied well for patients who received stent and thrombolytic.19,20

However, in the absence of sufficient large-scale data, the optimal 
antithrombotic therapy to prevent recurrent ischemic events in CAE 
patients is still unclear.21

Because there are few clinical reports, the best way to treat CAE has 
not yet been determined and the results in this regard are inconsistent. In 
the present study, we decided to systematically investigate the effect of 
antiplatelet and anticoagulants alone or in combination on MACE in 
patients with non-isolated CAE to compare the safety and outcomes.

2. Methods

The present systematic review and meta-analysis were performed 
following the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses statement recommendations.22

2.1. Search strategy

A systematic search was conducted covering PubMed, Scopus, ISI 
Web of Science, and Google Scholar databases for any kind of observa-
tional studies from 2000 until April 2023 using following Medical 
Subject Heading [MeSH] and related keywords [“acute coronary syn-
drome,” OR “coronary artery ectasia,“] AND [“antiplatelet,” OR “anti-
coagulant,” OR “antithrombotic “OR “dual therapy,” OR “triple 
therapy,“]. Furthermore, a hand search was performed on the reference 
lists of the retrieved reviews and meta-analysis, for finding any addi-
tional references. The initial search was conducted independently by 
two researchers, and any discrepancies were worked out through 
discussion.

2.2. Selection criteria

Eligible studies included any type of studies with CAE patients as the 
main population and the use of anticoagulant/antiplatelet as either 
single therapy or dual/triple therapy as intervention.

2.3. Data extraction

Two independent authors extracted data using a standardized 
extraction form that includes the names of the authors, the year of 
publication, the number of cases, the age and gender of each patient, 
reported MACE for each study, the antiplatelet and anticoagulant 
medications, the outcome, and the follow-up period.

3. Results

Fig. 1 shows the study selection flowchart of this study. We included 
all kinds of study designs with not considering the quality assessment 
scores due to the low number of studies and the fact that all studies 
except 1 were case reports/case series.

Finally, after removing duplicates, those with not related titles/ab-
stracts, review papers, conferences, and those with not sufficient results 
25 articles were included for data extraction and analyzing.23–46 Three 
of the articles reported 2 cases.26,32,37 Table 1 presented the summary of 
the characteristics and information related to each study/case. Four 
studies were case series,30,39,41,42 1 study was an on-going randomized 
clinical trial,24 and the rest were case reports. Of the 20 case reports 15 
were male (75 %), and 5 were female (25 %). Most of the studies were 
from the USA and Japan.

4. Discussion

While dual antiplatelet therapy (DAPT) is a standard treatment for 
patients with coronary artery ectasia (CAE), the utilization of anti-
coagulation in these individuals is not widely endorsed at present.28

Certain studies, focusing on notable flow disturbances within the ectatic 
segments, propose that anticoagulation should be prioritized as the 
primary therapy.47,48 The last systematic review to check the necessity 
of using anticoagulants in CAE patients included 13 studies until 2019.49

We included 25 studies in our systematic review, including 20 case re-
ports 9 after 2019,27,28,33,38,43–46,50,51 4 case-series studies (2 after 
2019), and one ongoing randomized clinical trial.24

4.1. Case-reports

The population of male CAE patients of case-reports overall was 3 
times more than females (75 % vs. 25 %), aligning with earlier research 
observations.1,8,9 All case-report studies included in the analysis, which 
employed a combination of antiplatelet and anticoagulant therapy, 
documented no recurrence of MACE, encompassing ST-elevation 
myocardial infarction (STEMI), non-ST-elevation myocardial infarc-
tion (NSTEMI), thrombosis, bleeding, and unstable angina. Two cases 
reported by Boles et al.26 and Desai et al.28 showed that replacement of 
dual antiplatelet therapy with mono antiplatelet therapy plus the use of 
anticoagulant therapy resulted in better management of MACE recur-
rence. Mrdović et al found that the use of only dual antiplatelet therapy 
was not successful in preventing MACE.34 Four other cases that also used 
mono antiplatelet therapy plus the use of anticoagulant therapy showed 
no further recurrence of MACE after different follow-up dura-
tions.32,37,52 Liu et al in their study showed that a combination of anti-
platelet/anticoagulant therapy even after 4 years decreased the rate of 
mortality and MACE recurrence. All studies after 2019,25,28,33,38 showed 
that they used a combination of antiplatelet therapy and anticoagulant 
therapy successfully in preventing the recurrence of MACE. Compared 
with studies before 2019 (at least 2 of them reported no use of antico-
agulants,34,40 it can be noted that physicians are increasingly preferring 
to use anticoagulants in conjunction with antiplatelets.

4.2. Case-series

In a case-Seri study of 20 CAE subjects by Grigorov (2009) in South 
Africa,41 most of the patients (95 %) were male. According to angio-
graphic findings, none of the patients were recommended for surgery. 
Instead, 50 % underwent angioplasty, with or without a stent, while the 
remaining patients received solely medical therapy including ASA 
therapy of 160 mg/day (100 %), and majority of patients (75 %), 
regardless of the approach utilized, initiated treatment with warfarin 
and no mortality was reported.41 In another study by Gunasekaran et al, 
involving 317 patients with coronary artery ectasia (CAE), it was 
observed that either DAPT or oral anticoagulation usage correlated with 
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a decreased occurrence of acute coronary syndrome (ACS) compared to 
those not on these therapies (17 % vs. 34 %, P = 0.03 and 29 % vs. 42 %, 
P = 0.02, respectively).30 In a case-seri study by Doi et al of the 51 CAE 
patients, 19 were prescribed warfarin upon discharge. Among these, 8 
patients attained a percent time in the target therapeutic range (%TTR) 
of 60 % or higher. Notably, none of these patients experienced MACE 
during the observation period. Conversely, patients with a %TTR below 
60 % or those not on warfarin exhibited a significantly higher incidence 
of MACE, with 14 out of 43 patients affected (33 %; P = 0.03). Results of 
these case-series included 457 CAE patients showed the importance of 
tailored pharmacological interventions, including antiplatelet and 
anticoagulant therapies, in managing CAE and mitigating associated 
cardiovascular risks.

4.3. Mechanisms and pathophysiological insights

CAE is a condition characterized by localized or diffuse dilation of 
coronary arteries. While atherosclerosis can contribute to CAE, it’s not 

typically associated with plaque rupture, which is a common feature of 
acute coronary syndromes like MI. Instead, CAE is primarily charac-
terized by the dilation of coronary arteries, which can lead to various 
complications such as stasis of blood and consequently distal emboli-
zation. The dilation of coronary arteries can lead turbulence and slow 
blood flow within the affected vessels. This stasis of blood can contribute 
to the formation of thrombi (blood clots) within the dilated segments. 
Consequently, thrombi formed within the dilated coronary arteries can 
dislodge and embolize, meaning they can travel downstream and 
occlude smaller blood vessels. This distal embolization can result in 
myocardial ischemia or infarction if the affected vessels supply blood to 
critical areas of the heart.53,54

There are some potential reasons that why adding an anticoagulant 
to dual antiplatelet therapy (DAPT) in the context of CAE could be 
effective. In CAE, there is abnormal dilatation of the coronary arteries, 
which can lead to disturbed blood flow and turbulent flow patterns. 
These conditions predispose individuals to thrombus formation within 
the ectatic segment. Anticoagulants such as heparin or direct oral 

Fig. 1. Flowchart of study selection
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Table 1 
Summary of the included studies.

Author/year Country Population Study design MACE diagnosis CAE antiplatelet 
therapy (A*)

Anticoagulant therapy 
(B*)

Outcomes

Gunasekaran et al 
201929

USA 317 CAE patients Case-series sluggish flow/RACS High-grade CAE Dual (Aspirin/CPG) þ MACE and mortality decreased after 
using A* + B*

Vieyra-Herrera et 
al 202338

Spain 69 CAE patients 
(age: 56 + 11 years 
old)

Case-series STEMI/RACS/circumflex Right CAE Dual (Aspirin/CPG) + Decreased mortality rate and recurrent 
MACE after using A* + B* in 58 % (40/ 
69)

Araiza- 
Garaygordobil et 
al 202223

Mexico 60 
CAE patients

Single-center 
randomized 
clinical trial

RACS/bleeding Low & high-grade 
CAE

Dual vs 
Mono

- vs + (Rivaroxaban) NA/(on-going study)

Desai S, et al 
202227

USA 60 years old 
CAE Male

Case-report NSTEMI RCA/LAD/LCx Dual (Aspirin/CPG) 
after 2 weeks only 
CPG

- vs + (Apixaban) Replacement of aspirin with apixaban 
improved and decreased NSTEMI and 
chest pain 
(13 months follow-up)

Liu et al 202232 China 60 years old 
CAE Male

Case-report STEMI/thrombus in RCAS Right CAE Dual (Aspirin/CPG) +

(Low molecular weight 
heparin)

Decreased mortality rate and recurrent 
MACE after using A* + B* (4 years 
follow-up)

Damay et al 201926 Indonesia 61 years old 
CAE Male

Case-report Unstable angina/RACS Right CAE Dual (Aspirin/CPG) + (Warfarin) Unstable angina improved better using 
A* +B* compared to A* (6 months 
follow-up)

Thor et al 201942 Malaysia 56-year-old male 
patient

Case-report STEMI RCA with 
abundant 
thrombus

Dual (Aspirin/CPG) + (dabigatran) Remained asymptomatic after 1 month 
A* + B* followed by a single antiplatelets 
and anticoagulation for the next 6 month

Tomioka et al 
201635

Japan 78 years old 
CAE Female

Case-report 2 times recurrent myocardial 
infarction (MI)

Right CAE Dual (Aspirin/CPG) + (Heparin) Recurrent MI improved successfully 
using A* + B* (12 months follow-up)

Choi et al 201843 Canada 58 years old 
CAE Male

Case-report STEMI Atherosclerotic 
CAE

Mono (CPG) + (IV eptifibatide +
heparin)

All MACE improved successfully after A* 
+ B* (2 months and 11 months follow- 
up)

Abugroun et al 
201722

USA 65 years old 
CAE Male

Case-report STEMI/RCAS Kawasaki CAE Dual (Aspirin/CPG) - vs + (Warfarin) MACE was improved and managed better 
by the addition of B* to A*

Venuti & Mangano, 
202237

USA 31 years old 
CAE Male

Case-report STEMI/RCAS severely diffuse 
right CAE

Dual (Aspirin/CPG) þ (Rivaroxaban) MACE was not reported after the use of 
A* + B* (2 months follow-up)

Bhuiyan et al 
202224

USA 47 years old 
CAE Male

Case-report Recurrent STEMI/RCAS Right CAE Dual (Aspirin/CPG) +

Heparin (prolonged 
therapy)

No further recurrence of MI after A* + B*

Latt et al 201739 USA 35 years old 
CAE Male

Case-report STEMI two-vessel CAE Dual (Aspirin/CPG) – MACE was not reported after the use of 
A*

Mrdović et al 
200433

Serbia and 
Montenegro

47 years old 
CAE Male

Case-report STEMI/recurrent MI Right CAE Dual (Aspirin/CPG) – MACE was not resolved after the use of 
A*

Boles et al 201325 Sweden 61 years old 
CAE Female

Case-report STEMI/clot beneath the stent 
in the ectatic area

Right CAE Dual (Aspirin/ 
CPG)/Mono after 6 
weeks (aspirin)

- vs + No further recurrence of MI after A* + B* 
with A* as a priority

Boles et al 2013 
(25)

Sweden 55 years old 
CAE Male

Case-report STEMI Dual (Aspirin/CPG) - vs + (Warfarin) No further recurrence of MI after A* + B* 
with A* as a priority

Furugen, & 
Takagawa, 
201228

Japan 78 years old 
CAE Female

Case-report NSTEMI/ 
ACS due to thrombogenesis.

LCx 
CAE

Dual (Aspirin/CPG) + (recombinant tissue- 
plasminogen activator 
+ heparin)

No further recurrence of MACE after 
using A* + B* (3 months follow-up)

Tuncer et al 200836 Netherlands 70 years old 
CAE Male

Case-report NSTEMI LCx 
CAE

Mono (CPG) + (Warfarin: moderate 
intensity)

No further recurrence of MACE after 
using A* + B* (3 months follow-up)

Tuncer et al 200836 Netherlands 39 years old 
CAE Male

Case-report STEMI LCx 
CAE

Mono (Aspirin) 
after 3 months 
changed to Dual 
(Aspirin/CPG)

+ (Warfarin) after 3 
months stopped

No further recurrence of MACE (6 weeks, 
3 months, and 8 months follow-up)

(continued on next page)
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anticoagulants (DOACs) can prevent the formation and propagation of 
thrombi by inhibiting the coagulation cascade, complementing the an-
tiplatelet effect of DAPT. On the other hand, CAE is associated with 
endothelial dysfunction and anticoagulants may help improve endo-
thelial function by reducing inflammation and oxidative stress, thus 
promoting vasodilation and reducing the risk of thrombus formation.

Even in the absence of significant stenosis, CAE can lead to micro-
embolization of thrombotic material, which can cause MI. Anticoagu-
lants can help prevent the formation of microemboli and reduce the risk 
of ischemic events. It is worth to mention that the choice to add anti-
coagulation to DAPT may also depend on individual patient factors such 
as age, comorbidities, bleeding risk, and other concurrent medications. 
Some patients with CAE may have additional risk factors for thrombosis, 
such as atrial fibrillation or hypercoagulable states, which could warrant 
the use of anticoagulants in addition to antiplatelet therapy.46

From another point of the view, cerine proteases, are a class of en-
zymes that play a crucial role in the coagulation cascade, which is the 
series of biochemical reactions that leads to the formation of blood clots. 
These enzymes act as catalytic components, facilitating the conversion 
of inactive proenzymes into active forms that ultimately generate fibrin, 
the main component of blood clots. In the contest of CAE there is evi-
dence suggesting that levels of serine proteases may be elevated. This 
elevation can contribute to a procoagulant state, meaning it promotes 
blood clot formation. This heightened procoagulant state in CAE pa-
tients increases the risk of thrombus formation within the ectatic coro-
nary arteries, potentially leading to adverse cardiovascular events such 
as myocardial infarction or ischemia. Additionally, research has 
revealed elevated levels of cathepsins in CAE patients. Cathepsins are a 
group of protease enzymes involved in various cellular processes, 
including the degradation of proteins. Elevated levels of cathepsins can 
contribute to inflammation, plaque instability, and endothelial 
dysfunction, all of which are implicated in the pathogenesis of CAE. 
Given the elevated levels of both serine proteases and cathepsins in CAE 
patients, there is a concern that these individuals may have an increased 
propensity for thrombosis. Therefore, utilizing anticoagulation therapy 
alongside antiplatelet therapy in CAE patients aims to counteract these 
procoagulant factors and reduce the risk of thrombus formation. Anti-
coagulants inhibit the coagulation cascade by targeting various com-
ponents involved in blood clot formation, such as thrombin or factor Xa. 
By doing so, they help to prevent the formation and propagation of 
blood clots. When used in conjunction with antiplatelet therapy, which 
inhibits platelet activation and aggregation, anticoagulants provide a 
more comprehensive approach to reducing the risk of thrombotic events 
in CAE patients.26,55–57

The exploration and investigation of the management of CAE with 
significant occlusion represent a crucial and evolving area of research in 
cardiovascular medicine. This specific focus on CAE with significant 
occlusion underscores the imperative need for advanced strategies and 
interventions tailored to address the unique challenges posed by this 
complex condition. The future of research holds promise for ground-
breaking advancements in both diagnostic and therapeutic modalities. 
Researchers are anticipated to delve deeper into the underlying mech-
anisms, risk factors, and optimal treatment approaches for this specific 
subset of CAE cases. Cutting-edge imaging technologies, innovative 
interventional procedures, and personalized treatment regimens are 
likely to emerge as key areas of exploration, aiming to enhance clinical 
outcomes and quality of life for affected individuals. Furthermore, 
collaborative efforts among multidisciplinary teams comprising cardi-
ologists, radiologists, and researchers will be pivotal in unraveling the 
intricacies of CAE with significant occlusion. As the field progresses, a 
comprehensive understanding of the pathophysiology and targeted in-
terventions will pave the way for more effective management strategies, 
ultimately contributing to improved patient prognosis and a reduction in 
the burden of cardiovascular disease. Continuous monitoring of 
emerging research findings in this domain is essential for staying abreast 
of the evolving landscape and ensuring the translation of knowledge into Ta
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enhanced clinical practices.

5. Conclusion

In conclusion, the incorporation of anticoagulants alongside anti-
platelet therapy represents a promising avenue for the management of 
non-isolated coronary artery ectasia with significant occlusion. Future 
research endeavors should focus on elucidating the optimal combina-
tion, dosages, and duration of these therapies to strike a balance be-
tween efficacy and safety. As the field progresses, the integration of 
anticoagulants into the treatment paradigm holds the potential to 
significantly improve patient outcomes, reducing the burden of cardio-
vascular events and mortality in this challenging subset of CAE patients.
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