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Abstract. Background and Objective: Coronary artery ectasia (CAE), a diffuse or focal dilatation of coronary arteries, remains poorly
understood. While the neutrophil-to-lymphocyte ratio (NLR) is a well-established inflammatory marker in cardiovascular
diseases, its diagnostic role in CAE is unclear. This study aimed to evaluate the diagnostic utility of NLR in CAE and
explore its association with disease severity. Material and Methods: In this case-control study, 115 patients (28 CAE,
87 controls) admitted to Shahid Sadoughi Hospital (2012-2020) were analyzed. Demographic data, medical history, and
complete blood count (CBC)-derived NLR were compared using SPSS and appropriate statistical tests. Results: The mean
NLR did not differ significantly between CAE (0.79 £ 2.01) and control groups (1.46 £ 2.07) (P = 0.830), nor by age, sex,
or ectasia extent. However, NLR was lower in three-vessel involvement (0.49 £ 1.66) versus single-vessel involvement
(1.04 £ 2.32) (P = 0.036). Conclusion: NLR lacks diagnostic value for CAE but may correlate with disease burden, as
evidenced by reduced NLR in multi-vessel involvement. Further research should investigate NLR’s pathophysiological role
and alternative inflammatory markers in CAE.
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Pesiowme. BbBegeHue 1 uen: bonectute Ha KOpPOHapHUTE apTepum ca CPef Halt-4ecTuTe CbpAeYHO-CbAoBM 3abonsaBanus. EgHa ot
TSX € eKTasus Ha kopoHapHaTa aptepust (CAE). Ts npeactasnsBsa audysHa unm chokanHa aunatauus Ha KOpoHapHUTE ap-
Tepumn. COTHOLLEHMETO Ha HeyTpodunn kbM mumdounth (NLR) — Mapkep 3a Bb3naneHue, e U3cneaBaHo no OTHOLLEHWE
Ha Heroeata NPOrHOCTUYHA CTOMHOCT MPW MHOMO CbPAEYHO-CbA0BK 3abonsBaHus. HacTosAWwoTo npoyyBaHe uma 3a Len
[fa oueHu Bpb3akata Mexay NLR v ekrasusta Ha kopoHapHaTta aptepus. Matepwan n metoau: ToBa npoyysaHe € OT Thna
cnyvait-koHTpona 1 obxeawa 115 nayneHtn, npuetn B 6onHnua Laxng Cagyrv” B A3g 3a nepuoga 2012-2020 r. Ot Tax
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28 nauneHTn ca 6Unun ¢ eKTasus Ha KopoHapHaTa apTepus, a 87 ca KOHTponHa rpyna nauueHTi. CbbpaHu ca gemorpadcku
[aHHW, MeULMHCKA UCTOPUS W Pe3ynTaTy OT MbiiHa kpbBHa kapTuHa (MKK) 3a nsuncnsasaqe Ha NLR. [JaHHuTe ca cpasHe-
HW ¢ nomoLLTa Ha codptyep SPSS v npunoxumm ctatucTuyecky tectose. Pesyntatu: Cpegrusat NLR B rpynata ¢ ekrasus
(0,79 % 2,01) n koHTponHata rpyna (1,46 + 2,07) He ce pasnnyasa ctatucTudeckm (p-ctoinHoct = 0,830). OcBeH ToBa
Hama 3Hauumu pasnmuky B NLR no nor, Bb3pacT unun cteneH Ha ektasus. CpeaHata ctoiHocT Ha NLR obaye e no-Hucka
MpuW NauMeHTH CbC 3acsraHe Ha Tpu cbaa (0,49 + 1,66), oTkonkoTo npu 3acsaraHe Ha eauH cbp (1,04 + 2,32) (p-cToiHocT
=0,036). 3akntoueHue: B ToBa nscneasaHe NLR He ce ycTaHOBSIBa KaTo AMArHOCTUYEH Mapkep 3a eKkTasus Ha KOpoHap-
HaTa apTepws. bposT Ha yyacTBalmTe cbaoBe obade Moxe Aa noenuse Bbpxy cToitHocTute Ha NLR. Mpenopbysa ce
NPOBEXAAHETO Ha AOMbITHUTENHW NPOYYBaHWS 3a N3CneBaHe Ha NaTohn3MONOrNyHUTE MEXaHU3MM Ha ToBa 3abonsBaHe

W ponsiTa Ha Apyri Bb3nanuTernHu Mapkepy.
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INTRODUCTION

Coronary Artery Ectasia (CAE): Prevalence
and Pathophysiology

Coronary artery ectasia (CAE) is defined as abnor-
mal dilation of coronary arteries exceeding 1.5 times
the normal vessel diameter. It is detected in 1-5% of
patients undergoing coronary angiography worldwide,
with regional variations — studies suggest a higher prev-
alence in Middle Eastern populations (3-7%) compared
to Western cohorts (1-3%) [1]. While often asymptom-
atic, CAE can lead to angina, myocardial infarction, or
sudden cardiac death due to abnormal blood flow dy-
namics, thrombus formation, or vasospasm [2].

The pathophysiology of CAE remains incompletely
understood but involves a combination of: Endothe-
lial dysfunction (impaired nitric oxide bioavailability,
increased oxidative stress) Vascular smooth muscle
degradation (elastin fragmentation, matrix metallopro-
teinase [MMP] activation) Chronic low-grade inflamma-
tion [3].

Atherosclerosis coexists in 50-70% of CAE cases,
suggesting shared risk factors (hypertension, diabetes,
and smoking). However, isolated CAE (without steno-
sis) implies distinct mechanisms, including: Inflamma-
tory mediators: Elevated CRP, IL-6, and TNF-a levels
are observed in CAE patients, even in non-atheroscle-
rotic cases [3]. Autoimmune associations: CAE is linked
to conditions like Kawasaki disease and systemic vas-
culitides [4]. Genetic predisposition: Familial cases and
mutations in collagen/elastin genes are reported [5].

NLR as an Inflammatory Biomarker in Cardiovascu-
lar Disease: The neutrophil-to-lymphocyte ratio (NLR)
integrates two immune pathways: Neutrophils drive ox-
idative stress and plaque instability. Lymphocytes reg-
ulate vascular repair and anti-inflammatory responses.
Elevated NLR predicts adverse outcomes in acute cor-

onary syndromes, heart failure, and atherosclerosis [6,
7]. However, its role in CAE — a disease with unique
inflammatory features — has not been explored.

Rationale and Hypothesis

Given that: CAE involves systemic inflammation
beyond localized atherosclerosis. NLR reflects global
inflammatory burden and is easily measurable. We hy-
pothesized that: NLR would be higher in CAE patients
vs. controls. NLR would correlate with CAE severity
(e.g., number of affected vessels). This study aimed to
test these hypotheses, potentially identifying NLR as a
cost-effective diagnostic adjunct for CAE.

MATERIAL AND METHODS

Type and Method of Research

The study was a case-control study (retrospective).

Study Implementation, Sample Selection,
and Data Collection

The study population was patients who underwent
angiography at Shahid Sadoughi Hospital in Yazd
during 2012-2020. Patient data were collected from
the research data of Moradi and Afkhami. Of 380 re-
ported cases of coronary artery ectasia (diffuse or fo-
cal dilation 1.5 times the diameter of the contiguous
normal vessel segment without significant stenosis)
identified in angiographic examinations, 28 patients
with complete medical records were classified as the
case group. The control group consisted of 87 patients
with no dilation or stenosis on angiography and no
ischemia or infarction apparent on stress tests. The
two cohorts were similar in terms of demographic pa-
rameters (gender and age). The complete blood count
(CBC) of the patients was obtained through archived
clinical records, and neutrophil-to-lymphocyte ratio
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(NLR) was calculated for both cohorts. Number of in-
volved vessels (LAD, LCX, RCA) and extent of ecta-
sia were recorded according to angiographic reports.
Those variables such as history of hypertension (HTN),
diabetes mellitus (DM), and smoking were abstracted
from the patient record and documented. Markis clas-
sification was used to evaluate ectasia severity. Markis
divides coronary artery ectasia into four types: Type 1:
diffuse ectasia involving two or three vessels; Type 2:
diffuse ectasia involving one vessel with localized ec-
tasia in another; Type 3: diffuse ectasia involving only
one vessel; and Type 4: localized or segmental ectasia
in a single vessel [2]. Data was entered into SPSS soft-
ware version 22. Required tables were designed, and
statistical tests were done using Chi-Square, Fisher’s
Exact, T-Test, and ANOVA. P-value < 0.05 was taken
statistically as significant.

Inclusion and Exclusion Criteria

Inclusion criteria:

¢ Patients referred to the cardiology departments
of Shahid Sadoughi and Afshar Hospitals (2012-2020)
who underwent angiography and were diagnosed with
coronary artery ectasia (CAE).

e Patients with complete medical records and
pure CAE (no concurrent stenosis or coronary artery
disease).

e Among 380 identified CAE cases, 28 met the
criteria for pure CAE and had sufficient data for analysis.

Exclusion Criteria:

e Acute Coronary Syndrome (ACS) at the time of
angiography.

e CAE with coexisting coronary artery stenosis or
atherosclerotic disease (CAD).

e Rheumatologic or inflammatory disorders (e.g.,
rheumatoid arthritis, lupus).

e History of rheumatic carditis or viral heart
diseases (e.g., Kawasaki disease, myocarditis).

e Anemia (to eliminate confounding effects on
cardiovascular parameters).

¢ Chronic Kidney Disease (CKD) (serum creatinine
> 1.5 mg/dL).

Data Collection

Neutrophil-to-Lymphocyte Ratio (NLR) Calculation

NLR was derived as the ratio of absolute neutrophil
count to absolute lymphocyte count obtained from:

e Complete blood count (CBC): Performed within
24 hours of angiography using [analyzer name/model]
at Shahid Sadoughi Hospital laboratory.

e Formula: NLR = Neutrophils
Lymphocytes (x103/uL).

Variables Collected

Data were extracted from electronic medical re-
cords and angiographic reports using a standardized
case report form:

(x10%uL) /

1. Demographics: Age, sex.
2. Clinical History:
— Hypertension (defined as BP = 140/90 mmHg
or antihypertensive use).
— Diabetes mellitus (fasting glucose = 126 mg/dL
or hypoglycemic therapy).
— Smoking status (current or past use).
3. Angiographic Parameters:
— CAE Severity: Markis classification (Types I-1V).
— Vessel Involvement: LAD, LCX, RCA (number
and location).
4. Laboratory Data:
— Absolute neutrophil and lymphocyte counts
(for NLR).
— Other relevant CBC indices (e.g., hemoglobin,
platelets).
Quality Control
¢ Blinded Analysis: Two independent cardiologists
reviewed angiograms (inter-rater agreement k = 0.85).
e Data Verification: 10% of records were cross-
checked for accuracy.

Data Analysis Method

After collection and verification, the data was trans-
ferred into SPSS version 22. Descriptive analysis was
performed using percentages, means, and standard de-
viations. Analytical analyses were conducted using the
Chi-square test for categorical variables, independent
samples t-test for comparing two groups of continuous
variables, and ANOVA for comparing more than two
groups of continuous variables. For small cell counts,
Fisher’s exact test was used instead of the Chi-square
test. A post-hoc power analysis was performed to assess
the adequacy of the sample size. A p-value of < 0.05 was
considered statistically significant in all analyses.

Innovation and Novelty of the Research

No studies assessing the correlation between NLR
levels and the prevalence of CAE in Iran were found.
This is the first study in Iran to examine the correlation
between NLR levels and CAE.

RESULTS

Baseline Characteristics

The study population comprised 115 patients (28
CAE cases, 87 controls) who underwent coronary an-
giography. Key demographic and clinical features are
summarized below:

Demographics:

¢ Sex distribution:

Overall cohort: 68 males (59.1%), 47 females
(40.9%)

CAE group: 17 males (60.7% * 9.2%), 11 females
(39.3% + 9.2%)
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Control group: 51 males (58.6% = 5.3%), 36 fe- Subgroup Analyses

males (41.4% £ 5.3%) Sex-based differences in CAE:
*No significant difference (x*> = 0.04, p = 0.845)* Males: 2.09 + 0.78
Comorbidities: Females: 1.89 + 0.84
Hypertension prevalence was significantly lower *No significant difference (t = 0.71, p = 0.244)*

in CAE patients (39.3% * 9.2% vs. 60.9% + 5.2%; x* = Age stratification:

4.02, p = 0.045) Younger cohort (30-59y): 1.97 + 0.59
Diabetes mellitus showed borderline significance Older cohort (60-86y): 2.07 + 1.03

(17.9% £ 7.2% vs. 37.9% £ 5.2%; x* = 3.81, p = 0.051) *No significant difference (t=0.26, p=0.795)*
Smoking history was comparable between groups

(17.9% = 7.2% vs. 25.3% = 4.6%; x> = 0.65, p = 0.42) Table 1. Demographic and Clinical Characteristics
CAE Morphological Features Ectasia Control
Severity distribution (n = 26 assessable cases): Variable (nT:tﬂ's) Group Group | p-value
Grade 1: 15 cases (57.7% + 9.7%) (n=28) | (n=87)
Grade 2: 4 cases (15.4% + 7.1%) Gender
Grade 3: 1 case (3.8% £ 3.7% 68
Grade 4: 6 cases( (23.1% + 8.3)%) - Male (59.1%) | 7 (B0-7%) | 51(58.6%) | 0.845
Vessel involvement (n = 28): - Female (404;0/) 11 (39.3%) | 36 (41.4%)
Single-vessel: 8 cases (28.6% * 8.5%) Hypertonsion ” >
Two-vessel: 5 cases (17.9% + 7.2%) (HTN) (55.7%) 11(39.3%) | 53 (60.9%) | 0.045
Three-vessel: 15 cases (53.6% * 9.4%) DEhEGS
NLR Analysis Mellitus (DM) 38 (33%) | 5(17.9%) | 33 (37.9%) | 0.051
Comparative analysis: Smoking 27 5(17.9%) | 22 (25.3%) | 0.42
Mean NLR was comparable between groups (CAE: History (23.5%)

2.01 £0.79 vs Controls: 2.07 + 1.46;t=0.21, p = 0.830)

By CAE severity:

Grade 1: 2.03 £ 0.82

Grade 2: 1.52 + 0.36

Grade = 3: 2.54 £ 0.86

*No significant trend (F = 2.31, p = 0.113)*

By vessel involvement:

Single-vessel: 2.32 + 1.04

Two-vessel: 2.55 £ 0.73

Three-vessel: 1.66 + 0.49

*Significant difference (F = 3.56, p = 0.036)* with
post-hoc tests showing three-vessel vs single-vessel p
=0.028

NLR Distribution in CAE

Indicates the number of vessels
affected

CAE Severity

Categorizes CAE by severity levels

NLR Distribution

lllustrates NLR values across
categories

Table 2. Distribution of Ectasia Severity (n = 26)

Ectasia Severity Number of Patients Percentage
Grade 1 15 57.7%
Grade 2 4 15.4%
Grade 3 1 3.8%
Grade 4 6 23.1%

Table 3. Distribution of Involved Vessels (n = 28)

Number of Involved Number of Patients | Percentage
Vessels

Single-vessel 8 28.6%
Two-vessel 5 17.9%
Three-vessel 15 53.6%

Fig. 1. NLR Distribution Patterns in CAE

*A) Violin plot showing NLR distribution
across CAE severity grades, demonstrat-
ing similar medians but wider dispersion
in higher grades

B) Bar chart (mean + SEM) of NLR by
vessel involvement, highlighting signifi-
cantly lower values in three-vessel dis-
ease (p < 0.05)*
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Table 4. Mean NLR in Ectasia and Control Groups

Group Mean NLR | Standard Deviation | P-Value
Ectasia Group 2.01 0.79 0.830
Control Group 2.07 1.46

Table 5. Mean NLR by Ectasia Severity

Ectasia Severity | Mean NLR | Standard Deviation | P-Value
Grade 1 2.03 0.82 0.113
Grade 2 1.52 0.36

Grade 23 2.54 0.86

Table 6. Mean NLR by Number of Involved Vessels

Number of Involved Mean Standard P-Value
Vessels NLR Deviation
Single-vessel 2.32 1.04 0.036
Two-vessel 2.55 0.73
Three-vessel 1.66 0.49
Table 7. Mean NLR by Gender and Age
. Mean Standard
Variable Subgroup NLR Deviation P-Value
Gender Male 2.09 0.78 0.244
(Ectasia)
Female
(Ectasia) 1.89 0.84
Age 30-59 1.97 0.59 0.795
(Years) 60-86 2.07 1.03
DiscussION

Coronary artery diseases are one of the most com-
mon cardiovascular diseases. One such disease is
coronary artery ectasia (CAE), which is diffuse or focal
dilatation of a coronary artery segment to 1.5 times the
diameter of the immediately adjacent normal vessel
segment [8].

Gender Impact

Previous research has found CAE to be more prev-
alent in men [9]. In the current study, 60.7% of the pa-
tients with ectasia were male. Similarly, in Nikseresht’s
research, 54.6% of the patients were male [10]. In
Amirzadegan’s research, CAE was 2.7% in men and
1.4% in women, indicating greater prevalence among
men [11]. In a Saudi Arabian research, 82% of the pa-
tients were male [12]. In general, CAE is more common
in men.

Severity of Ectasia (Based on Markis
Classification)

Our study results revealed that among ectasia pa-
tients, 57.7% were of type 1 ectasia, 15.4% were of
type 2, 3.8% were of type 3, and 23.1% were of type 4.
Of the distribution of ectasia types according to Aiman-

sori, 42% was type 4, 22% was type 2, 21% was type
1, and 15% was type 3 [12].

Distribution of Involved Vessels

The results of our research on involved vessel dis-
tribution were that 53.6% of patients had three-vessel
involvement, 17.9% had two-vessel involvement, and
28.6% had single-vessel involvement. In Nikseresht's
study, ectasia was in one vessel in 50.9% of patients,
in two vessels in 26.9%, and in three vessels in 20.4%
[10]. In Amirzadegan’s study, 44.4% of patients had
two-vessel involvement, 7% had three-vessel involve-
ment, and 48.6% had single-vessel involvement [11].

Role of Hematologic Indices

Certain studies have shown that hematologic in-
dices such as total leukocyte count, neutrophil count,
and monocyte count are implicated in the prognosis of
CAE patients [13]. One of these parameters which is
currently analyzed in CBC is the neutrophil-to-lympho-
cyte ratio (NLR). It has been broadly established that
elevated NLR can be implicated in the development of
myocardial infarction, stroke, and thromboembolism
[14, 15].

Findings of Previous Studies on NLR

e A study in Turkey investigating the relationship
between NLR and right ventricular dysfunction in
patients with acute inferior myocardial infarction found
that NLR was significantly elevated in patients with
right ventricular dysfunction [16].

¢ In a research by Gul on the correlation between
NLR and cardiac complications and mortality among
acute myocardial infarction patients, it was found that
patients with high NLR values had significantly increased
rates of cardiac complications and mortality [17].

e In 2015 research investigating the relationship
between NLR and the severity of ischemia in patients
with acute myocardial infarction, the authors found that
NLR was elevated in patients with grade 3 ischemia.
The authors suggested that in the future, NLR would
be used as a predictor and risk estimator for acute
myocardial infarction patients [18].

e Soylu’s study, which aimed at investigating the
relationship between reestablishment of coronary blood
flow and NLR in primary angioplasty patients, found
that NLR was independently elevated in patients with
ischemic segments without reflow after angioplasty [19].

e A 2013 study conducted in Adana also showed
that the inexpensive and easily accessible marker
NLR was elevated in patients with ischemic segments
without reflow after primary angioplasty [20].

e A study conducted in Hatay, Turkey, found
that patients who failed with reflow and had less
than 30% ST-segment resolution had greater NLR
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levels compared to patients with complete or partial
resolution. The study also showed that greater NLR on
admission in patients with acute myocardial infarction
with primary angioplasty was associated with no-reflow
phenomenon and long-term prognosis [21].

NLR and CAE

Based on the results of the above studies, it can be
said that there is a significant association between NLR
and ischemic heart diseases. But in our research, no sta-
tistically significant difference was found between the two
groups regarding the mean NLR, indicating that NLR has
no effect on the formation of coronary artery ectasia.

The lack of a high statistical correlation between
NLR and coronary artery ectasia (compared to isch-
emic heart disease) might be attributed to the two
conditions having different pathophysiologies. Recent
studies have shown that in ischemic heart disease,
neutrophils, the initial line of defense among the white
blood cells, are sequestered in the infarct region and
induce the inflammatory process by releasing media-
tors such as myeloperoxidase, elastase, oxygen free
radicals, and arachidonic acid metabolites [22]. The
consequence is increased tissue damage, activation
of the coagulation cascade, thrombosis, microvascu-
lar plugging, necrosis of myocytes, and enlargement
of the infarct size [23]. Conversely, lymphocytes, being
the controllers of the inflammatory reaction, have an
effective role in limiting damage to ischemic myocardial
areas [24, 25]. Thus, neutrophils, lymphocytes, and the
neutrophil-to-lymphocyte ratio may determine the oc-
currence of ischemic heart diseases.

Limitations

Sample Size and Study Design

The study’s primary limitations include its small
sample size (n = 28 CAE patients) and single-center
design, which may restrict the generalizability of find-
ings. Notably, subgroup analyses by CAE severity were
underpowered, with only 6 patients in grade = 3 ecta-
sia. The single-center recruitment could introduce se-
lection bias, as local referral patterns and demographic
factors may not reflect broader CAE populations.

Potential Confounding Factors

Comorbidities: Despite matching, the control group
had significantly higher hypertension prevalence
(60.9% vs. 39.3%, *p = 0.045), which may influence
NLR independently of CAE.

Medications: Use of statins, anti-inflammatory
drugs, or immunosuppressants — common in CAD pa-
tients — could modulate NLR but were not systematical-
ly adjusted for.

Temporal Variability: NLR was measured at a sin-
gle timepoint, ignoring potential fluctuations due to
acute infections or stress.

Recommendations for Future Research

Multi-Center Studies: Larger, prospective cohorts
(e.g. n = 200 CAE patients) are needed to validate
NLR’s role, with stratification by severity and adjust-
ment for confounders (e.g. medications, comorbidities).

Exploration of Additional Markers: Inflammatory
biomarkers like hs-CRP, IL-6, or neutrophil extracellu-
lar traps (NETs) may better reflect CAE’s pathophysiol-
ogy and should be investigated alongside NLR.

Longitudinal Designs: Repeated NLR measure-
ments pre/post CAE diagnosis could clarify its utility as
a dynamic prognostic marker.

CONCLUSION

This study yielded two key findings regarding the
neutrophil-to-lymphocyte ratio (NLR) in coronary artery
ectasia (CAE):

Primary Finding: No significant association was ob-
served between NLR and the presence of CAE (mean
NLR 2.01 £ 0.79 in CAE vs 2.07 + 1.46 in controls,
p=0.830), suggesting NLR lacks diagnostic value for
CAE detection.

Notable Association: Patients with three-vessel
CAE demonstrated significantly lower NLR values
(1.66 £ 0.49) compared to those with single-vessel in-
volvement (2.32 + 1.04, p=0.036), indicating a potential
relationship between NLR and disease extent.

Ethical Considerations

This study was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki and was approved by
the Institutional Review Board (IRB) of Shahid Sadoughi Uni-
versity of Medical Sciences, Yazd, Iran (Ethical code IR.IAU.
KHUISF.REC.1399.222). Written informed consent was ob-
tained from all participants prior to their inclusion in the study.
Patient confidentiality was protected through anonymization
of all collected data.

No conflict of interest was declared
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