RESEARCH LETTER

Coronary artery ectasia carries a worse

prognosis: a long-term follow-up study

Usama Boles'2?, Urban Wiklund?, Santhosh David?, Khalid Ahmed?, Michael Y. Henein'*56

O W N =

Correspondence to:

Prof. Michael Henein, MSc, PhD,
FESC, FACC, FAHA, FRCP, Department
of Public Health and Clinical Medicine,
Umea University, 901 87 Umed,
Sweden, phone: +46 907850000,
email: michael.henein@umu.se
Received: July 28, 2019.

Revision accepted: August 30, 2019.
Published online: August 30, 2019.
Pol Arch Intern Med. 2019;

129 (11): 833-835
doi:10.20452/pamw. 14959

Copyright by Medycyna Praktyczna,
Krakéw 2019

Department of Public Health and Clinical Medicine, Ume& University, Umed, Sweden

Cardiology Department, Letterkenny University Hospital, Letterkenny, Ireland

Cardiology Department, Heart and Vascular Centre, Mater Private Hospital, Dublin, Ireland
Department of Radiation Sciences, Ume& University, Umed, Sweden

Molecular and Clinical Sciences Research Institute, St George University, London, United Kingdom
Brunel University London, London, United Kingdom

Introduction Coronary artery ectasia (CAE) is de-
fined as coronary dilation that exceeds the diam-
eter of the normal adjacent segments or the di-
ameter of the largest coronary artery by 1.5-fold.’
The prevalence of CAE varies between 1.5% and
5%, and could be as low as 0.4% in nonatheroscle-
rotic CAE.? Early reports of CAE supported the ag-
gressive nature of the disease, with frequent pre-
sentation of major adverse cardiac events (MAC-
Es)® that was attributed to disturbed inflam-
matory response, leading to the damage of the
coronary artery intima.’ Furthermore, the pro-
inflammatory response seen in the abnormal cy-
tokine response may influence disease severity
and prognosis.®

This study investigated the long-term clini-
cal outcome of patients with CAE from North-
ern Europe. To the best of our knowledge, this is
the first study to provide such long-term follow-
-up data on this population.

Patients and methods Patient selection We re-
viewed 16 464 angiograms performed between
2003 and 2011 at the Umea Heart Centre of Umea
University Hospital, Sweden, and Letterkenny Uni-
versity Hospital, Ireland, in patients with clear evi-
dence of CAE. The following inclusion criteria were
used: coronary artery diameter exceeding the orig-
inal caliber of the artery or the diameter of the ad-
jacent artery by more than 1.5-fold, the ectatic seg-
ment not localized in the artery (ie, >20 mm long
and/or includes more than one-third of the artery
length).? Criteria for the selection of patients with
CAE were described before®; based on that, we se-
lected only individuals with minimal atherosclero-
sis (£20% luminal stenosis) and CAE. Medical ther-
apy was optimized according to the clinical need
and using national and European guidelines, re-
gardless of the presence of CAE.
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Follow-up data collection A total of 66 patients
fulfilled the predefined inclusion criteria. Com-
plete follow-up data with information on MACEs
(ie, acute coronary syndrome, acute myocardial
infarction [MI], and death from cardiac events)
were collected. Data were obtained from hospi-
tals or health center registries, clinical notes,
or by a telephone interview conducted by a re-
search nurse.

Follow-up data on CAE were compared with
those from a control group of 41 consecutive pa-
tients with minimal coronary artery disease (CAD
defined as <20% luminal stenosis on convention-
al coronary angiography). Data on follow-up peri-
ods were collected for patients with CAE and con-
trols who underwent coronary angiography be-
tween January 2008 and December 2011 (Supple-
mentary material, Figure SI). The follow-up peri-
od was similar in both groups.

We excluded patients or controls who had pri-
or coronary intervention, more than mild valve
disease, or congenital heart disease at the time
of the diagnostic coronary angiogram.

The study was approved by the Regional Eth-
ics Committee of Umea (Sweden) and Letterken-
ny University Hospital (North West Health Ser-
vice Executive, Ireland).

Cardiovascular risk factors Data on cardiovascular
(CV) risk factors for CAD, MACEs, and CV mortal-
ity were obtained from patients’ medical records
at the time of presentation, including hyperten-
sion, diabetes mellitus, current or former smok-
ing, family history of CAD, and dyslipidemia. We
used standard definitions for risk factors accord-
ing to conventional guidelines.®’ None of the pa-
tients with CAE or controls had documented in-
flammatory disorder or advanced kidney disease
at the time of the study.
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TABLE 1 Demographic and cardiovascular data in patients with coronary artery ectasia and controls

Parameter Controls P value
(n=41)
Age, y, median (IQR) 61 (56-68) 68 (60-74) 0.003
Female sex, n (%) 12 (29.3) 11(26.8) 0.81
Risk factors, n (%) Hypertension 24 (58.5) 22 (53.7) 0.82
Diabetes 8(19.5) 7(17.1) 0.78
Smoking 15 (36.6) 30(73.2) 0.001
Dyslipidemia 22 (53.7) 27 (65.6) 0.26
Family history of CAD 12 (29.3) 22 (53.7) 0.02
Overall mortality, n (%) 0 9(22) 0.001
Cardiovascular mortality, n (%) 0 5(12.2) 0.03
MACEs, n (%) 13(31.7) 18 (43.9) 0.26
Follow-up, y, median (IQR) 10.0 (9.7-10.3) 11.4 (10.1-12.2) 0.001

A P value of less than 0.05 was considered significant.

Abbreviations: CAD, coronary artery disease; CAE, coronary artery ectasia; IQR, interquartile range; MACE, major

adverse cardiac event

Statistical analysis Statistical analysis was per-
formed using the IBM SPSS Statistics program
for Macintosh, version 24.0 (IBM Corp., Ar-
monk, New York, United States). The data were
reported as median (interquartile range) or as
number and percentage of patients. Differenc-
es between patients and controls were assessed
using the Mann-Whitney test. Proportions were
analyzed by the X? or Fisher exact test, as ap-
propriate. Since our hypothesis was that the CV
mortality rate and number of MACEs were high-
er in the CAE group, the 1-sided Fisher exact test
was used. However, 2-sided tests were applied
to compare the prevalence of risk factors in dif-
ferent groups, since we expected that the preva-
lence could be both higher and lower in the group
with the highest risk of cardiac events. Statisti-
cal significance was defined as a P value of less
than 0.05.

Results Demographic data and cardiovascular risk fac-
tors The baseline demographic data, CV risk fac-
tors, MACEs, and CV mortality during the follow-
-up were assessed in the CAE and control groups
(aBLE 1). Controls were slightly younger and had
a shorter follow-up period than patients with CAE,
but there were no differences between groups with
respect to sex, hypertension, hypercholesterol-
emia, and diabetes mellitus. However, the preva-
lence of smoking and family history of CAD was
significantly higher in patients with CAE than in
controls (P = 0.001 and P = 0.02, respectively). On
the other hand, the CAE group had higher CV mor-
tality (P = 0.03) but the same rate of readmission
with MACEs (P = 0.26) (TABLE 1).

Follow-up Follow-up data on MACEs and mor-
tality were retrospectively collected for patients
with CAE and controls (median duration, 10 years
and 11.4 years, respectively; P = 0.001). The data
were complete in 41 patients with CAE (62.1%;
median age, 61 years; 12 women) (Supplementary
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material, Figure S1). Medical therapy was stan-
dardized according to the clinical indications re-
gardless of the presence of CAE.

Cardiovascular mortality in patients with coronary ar-
tery ectasia  Cardiovascular mortality was docu-
mented in 5 of the 41 patients (12%). There were
no differences in demographic characteristics or
CV risk factors between survivors and nonsurvi-
vors (P >0.05). Mortality in the CAE group was re-
lated to ventricular arrhythmia in 2 patients, atri-
al fibrillation complicated by stroke in 1 patient,
as well as dilated cardiomyopathy and heart fail-
ure in 2 patients (the same 2 patients were also
known to have increased alcohol intake). Data
are presented in Supplementary material, Figure
S2A. Finally, all nonsurvivors were smokers and
had dyslipidemia, with a noticeable but nonsig-
nificant difference between subgroups (Supple-
mentary material, Table S1).

Cardiovascular profile of patients with major adverse
cardiac events  During the follow-up, 18 patients
with CAE (44%) developed MACEs, including
14 survivors (34%). Most events were related
to the development of atrial fibrillation (4 pa-
tients), acute coronary syndrome or acute MI
(3 patients), urgent coronary artery bypass sur-
gery (2 patients), dilated cardiomyopathy lead-
ing to heart failure (2 patients), and cardiac ar-
rest (2 patients who primarily presented with
ventricular arrhythmias) (Supplementary mate-
rial, Figure S2B). The patients with CAE who de-
veloped MACEs, as compared with those without
MACEs, were relatively older (P = 0.09), mostly
female (8 patients, P = 0.03), and had less rele-
vant family history of CAD (P = 0.03). The oth-
er CV risk factors did not differ between groups
(Supplementary material, Table S2).

Discussion  This study presented data from a rel-
atively long-term follow-up of patients with CAE



(11.4 years; interquartile range, 10.1-12.2 years).
Overall and CV-related mortality rates were sig-
nificantly higher in CAE patients compared with
controls. In comparison with controls, patients
with CAE were slightly older, were more often
smokers, and more often had a family history of
CAD. Apart from smoking, the remaining con-
ventional CV risk factors did not differ between
the CAE group and controls. Overall, a subanaly-
sis revealed that the CV risk profile failed to pre-
dict MACEs or mortality among patients with
CAE, probably because of the small sample size.

Coronary artery ectasia with major adverse car-
diac events Adverse cardiac events are well-
-established consequences of CAE.? A 3-year
follow-up study showed similar clinical outcomes
in patients with CAE and those with high burden
of CAD.? On the other hand, another study report-
ed a nonbenign course of CAE as a result of di-
lated lumens with disrupted flow, a substrate for
potential thrombus formation.'’ In our study, pa-
tients with CAE had no significant coronary ste-
nosis as a sign of severe atherosclerosis but dem-
onstrated higher long-term mortality, with higher
rates of CV mortality or hospital admissions due
to chest pain, acute coronary syndrome, and ar-
rhythmia. The previously suggested coronary slow
flow phenomenon could explain the poorer clini-
cal outcome, as well as the development of dilated
cardiomyopathy with heart failure in 2 patients,
as documented before."" Perhaps the long-term
outcome shown in our patients provides stron-
ger evidence for a worse clinical outcome in CAE
compared with controls.

Cardiovascular risk profile and major adverse cardiac
events in coronary artery ectasia Although con-
ventional CV risk factors were not found to af-
fect the development of MACEs in CAE,? anoth-
er study showed that smoking was independent-
ly associated with CAE-related MACEs, particu-
larly ML'® Our study may support this finding,
as it showed that smoking and dyslipidemia were
associated with a higher risk of mortality in CAE.
However, most CV risk factors (except the fam-
ily history of CAD and female sex) were similar
among CAE patients with and without MACEs,
thus refuting the potential impact of these fac-
tors on MACEs in patients with CAE. Similarly,
the CV risk factors did not affect CV mortality
in the same group of patients. This finding sup-
ports our previous suggestion that CAE (partic-
ularly nonatherosclerotic) is quite different from
conventional atherosclerosis, as suggested also by
other studies,*'? as well as showed significantly
higher CV mortality and trends towards higher
morbidity and occurrence of MACEs in the long-
term follow-up.'""

Study limitations Despite the long-term follow-
-up of our study and the use of strict criteria for
the diagnosis of CAE, the cohort was rather small,
especially the number of patients with complete
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follow-up data. This limits the relevance of statis-
tical findings and adjustments for confounding
factors. Another limitation is the fact that con-
trols were relatively younger, but this was due to
the specific criteria for inclusion of patients with
minimal disease rather than those with a signifi-
cant atherosclerotic burden. Finally, there may be
some differences between patients and controls in
terms of individual habits and exercise training.

Conclusion Patients with CAE have a worse prog-
nosis, with higher CV mortality than individuals
with minor CAD. Among patients with CAE, old-
er women were shown to have higher mortality.
Smoking and dyslipidemia seem to have an im-
portant prognostic role in CAE.

SUPPLEMENTARY MATERIAL

Supplementary material is available with the article at www.mp.pl/paim.
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