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ABSTRACT
OBJECTIVE: Pathological studies have suggested that local inflammation, particularly eosinophilic infiltration of the adventi-
tia, could be related to nonatherosclerotic spontaneous coronary artery dissection (NA-SCAD). However, the role of systemic 
inflammation in the pathogenesis of NA-SCAD remains unknown. Our aim was to investigate systemic inflammatory activation 
in patients with an acute coronary syndrome (ACS) secondary to NA-SCAD.

METHODS: The institutional electronic medical database was reviewed, and 22 patients with NA-SCAD-ACS were identified 
after the review. Furthermore, 30 random patients with CAD-ACS and 30 random subjects without any history of CAD or ACS 
with demographic and clinical characteristics similar to those of NA-SCAD-ACS patients were identified from the institutional 
database to be included in the study. 

RESULTS: Patients with NA-SCAD-ACS and those with CAD-ACS both had higher white blood cell and neutrophil counts than 
controls. Neutrophil–lymphocyte ratio (NLR) and C-reactive protein (CRP) levels were only significantly higher in the NA-SCAD-
ACS group [2.01 (1.54–6.17) for NLR and 0.70 (0.13–2.70) for CRP] than in the controls [1.55 (1.27–2.13), p=0.03 for NLR and 
0.15 (0.10–0.43), p=0.049 for CRP]; however, there were no differences between the NA-SCAD-ACS and CAD-ACS groups [1.91 
(1.41–2.78) for NLR and 0.41 (0.09–1.10) for CRP, p>0.05 for both comparisons] regarding all tested parameters.

CONCLUSION: The degree of inflammatory activation in NA-SCAD-ACS patients was similar to, or even greater than, that in 
CAD-ACS patients; thus, suggesting a role of inflammation in the pathophysiology of NA-SCAD-ACS.
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Systemic inflammatory activation in patients 
with acute coronary syndrome secondary to 
nonatherosclerotic spontaneous coronary artery 
dissection

Orıgınal Article   CARDIOLOGY

Spontaneous coronary artery dissection (SCAD) is a 
rare coronary pathology that is caused by a non-pro-

voked separation of the medial and adventitial layers of 
the coronary artery secondary to an intimal tear or hem-
orrhage within the vessel wall. While SCAD could affect 
both atherosclerotic and non-atherosclerotic coronary 

arteries, atherosclerotic SCAD is generally considered a 
variant of atherosclerotic coronary artery disease (CAD) 
as the dissection is related to the rupture of the atheroma 
and is limited to a short segment of the coronary artery 
as the progression is impeded by medial scarring sec-
ondary to CAD [1]. Nonatherosclerotic SCAD (NA-
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SCAD) comprises 0.1%–0.28% of all angiographically-
proven myocardial infarctions [2] and is more frequently 
observed in women, especially during peripartum period 
but may also affect older women [3].

Several autopsy reports and studies have associated 
inflammation, especially eosinophilic infiltration of the 
outer media and adventitia of the coronary vessel, with 
the occurrence of NA-SCAD [4, 5]. A noteworthy sim-
ilarity exists between the eosinophilic coronary periar-
teritis (ECPA) and NA-SCAD, as both conditions are 
characterized by eosinophilic infiltration with mast cell 
degranulation in relatively short segments of the coro-
nary arteries [6]. Other manifestations of systemic al-
lergy or inflammation, such as asthma, may or may not 
accompany NA-SCAD and ECPA, but eosinophilia or 
widespread arteritis in systemic vessels is usually missing, 
suggesting that these phenomena may represent a stand-
alone disorder [6, 7]. Besides these observations, how-
ever, an evaluation of hematologic or circulatory markers 
of inflammation was not attempted in patients with NA-
SCAD. Systemic inflammation is a well-known feature 
of atherosclerotic CAD as inflammation plays a crucial 
role in the evolution of atheroma from the initial “fatty 
streak” lesions to complex atherosclerotic plaques re-
sponsible for acute coronary events [8].

We hypothesized that systemic inflammation may 
also play a role in NA-SCAD due to the association of 
this condition with periarterial inflammation. In this 
retrospective analysis, we aimed to investigate the pres-
ence of systemic inflammatory markers in NA-SCAD 
patients with a diagnosis of acute coronary syndrome 
(NA-SCAD-ACS) and compare our findings with 
age- and sex-matched subjects with ACS secondary 
to atherosclerotic coronary disease (CAD-ACS) and 
healthy individuals. As a secondary aim, we investigated 
the angiographic characteristics, management strate-
gies, and in-hospital outcomes in NA-SCAD-ACS and 
CAD-ACS patients.

MATERIALS AND METHODS

All coronary angiographies performed between 2011 
and 2015 and stored in the institutional database were 
reviewed for angiography reports containing the words 
“coronary” and “dissection.” Among 30255 coronary an-
giography reports, 187 met the criteria. Stored angio-
graphic images for these reports were then evaluated by 
two cardiologists experienced in invasive procedures (YÇ 
and MBK). NA-SCAD was defined as an intraluminal 

filling defect during contrast injection or persistent stain-
ing of the artery following contrast injection that was not 
interpreted as an obstructive coronary atheroma or in-
tracoronary thrombus, and the artery in which the dis-
section was observed should be free from any coronary 
atherosclerotic plaque. To be eligible for inclusion in the 
study, dissection should be evident in at least two an-
giographic projections. In case of disagreement between 
two investigators, a third investigator (TSG) evaluated 
the angiogram in question and decided whether the pa-
tient would be included in the analysis. Patients in whom 
the intimal tear was in close proximity to the catheter 
tip were excluded due to the possibility of iatrogenic 
dissection. Other exclusion criteria included known in-
flammatory diseases, an acute infection at the time of 
angiography, known hematologic disorders that affect 
white blood cells, known malignancy, prior splenectomy, 
and additional exclusion criteria specified in the “labo-
ratory analysis” section. While age was not an exclusion 
criterion, none of the patients were aged under 18 years 
as these patients were not accepted in the adult cardi-
ology unit. Finally, patients diagnosed with NA-SCAD 
under non-emergent conditions (i.e., an evaluation for 
stable angina) were excluded due to the possibility of 
different inflammatory conditions in stable patients. Of 
the initial 187 patients, 22 met the inclusion criteria and 
were included in the study (Fig. 1). In addition to the 
patients with NA-SCAD, records for two additional 

Figure 1. Flow diagram of the study.
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tube for biochemical analysis. All the samples collected 
for analysis were studied within half an hour of the blood 
withdrawal. An automatic Coulter analyzer was used for 
evaluating complete blood counts (Beckman Coulter LH 
750, Fullerton, CA). CRP levels were determined using 
a BN II model Nephelometer (Dade Behring, Marburg, 
Germany).

Statistical analysis
All statistical analyses were performed using SPSS 17.0 
statistical analysis software (IBM Inc, USA). Continuous 
variables were presented as mean±SD if distributed nor-
mally, while median and interquartile ranges were pro-
vided in case of a heterogenous distribution. Categorical 
variables were provided as percentages; Kolmogorov–
Smirnov and Levene tests were used to test for normal 
distribution and homogeneity of data, respectively. A 
one-way ANOVA was preferred for parameters with a 
homogenous distribution, and post-hoc analyses were 
performed with Tukey’s HSD. For parameters with a het-
erogenous distribution or in case of an inequality of vari-
ances, Kruskal–Wallis test was used; Mann–Whitney U 
test was used for analysis of subgroups. For categorical 
variables, χ2 test or Fisher’s exact test was preferred ac-
cording to the observed and expected cell counts. A uni-
variate analysis was performed to determine significant 
predictors for SCAD. For all comparisons, a p value of 
<0.05 was accepted as the cut-off value for significance.

RESULTS 

Demographic, clinical, and laboratory findings are pre-
sented in Table 1. There were no differences between 
the groups regarding age, gender, or risk factors for 
atherosclerotic CAD. Both the NA-SCAD-ACS and 
CAD-ACS groups had higher absolute total leucocyte 
and neutrophil counts than the control group. In con-
trast, both neutrophil–lymphocyte ratio (NLR) and 
CRP levels were significantly higher in the NA-SCAD-
ACS group than in the control group (p=0.009 and 
p=0.007, respectively); however, both NLR and CRP 
levels were not different between the CAD-ACS and 
control groups (p=0.07 and p=0.24, respectively) (Fig. 
2). Neither the absolute eosinophil count nor the lym-
phocyte count differed between the groups, yet the per-
centages of eosinophils and lymphocytes were signifi-
cantly lower in the NA-SCAD-ACS group than in the 
control group (p=0.048 and p=0.027, respectively). No 
significant differences were observed between the CAD-

groups of subjects were collected to compare the degree 
of inflammation in patients with NA-SCAD. In the first 
group, records of 30 age- and gender-matched patients 
who were hospitalized in the study institution and who 
underwent coronary angiography for ACS [either ST-
segment elevation myocardial infarction (STEMI) or 
unstable angina/non-ST-segment elevation myocardial 
infarction (UA/NSTEMI)] and were diagnosed with 
CAD-ACS were collected to form CAD-ACS group. 
Records of a second set of 30 age- and sex-matched sub-
jects without a cardiovascular disease who were admit-
ted to the study institution for a routine check-up were 
collected to serve as controls. Subjects in the CAD-ACS 
and control groups were randomly selected using com-
puter-generated numbers, and aforementioned exclusion 
criteria were also applied to the CAD-ACS and control 
groups. 

All the records were retrieved using institutional elec-
tronic medical database (EMD). In addition to the an-
giographic records, patients’ demographic characteristics, 
prior medical history, laboratory values, and data on in-
hospital outcomes were retrieved from EMD.

This analysis was performed according to the prin-
ciples of the Declaration of Helsinki, and a local Ethics 
Committee had approved the study.

Laboratory analysis
Per institutional protocol, blood is withdrawn for com-
plete blood count and biochemical analysis from all pa-
tients who undergo coronary angiography. The blood is 
withdrawn and studied one day before coronary angiog-
raphy for patients undergoing elective angiography. For 
patients undergoing emergent angiography, the blood 
is withdrawn immediately before angiography. For this 
analysis, complete blood count and C-reactive protein 
(CRP) values that preceded angiography were used if the 
blood was withdrawn within 24 h before angiography. 
Laboratory analyses performed using blood withdrawn 
>24 h before angiography or blood withdrawn following 
the study were not used. Laboratory records were not 
used if the laboratory had indicated possible hemolysis of 
the sample, and the patient was excluded from the study 
if there were no other laboratory analyses that preceded 
angiography. For healthy controls, blood that was ana-
lyzed during check-up was used for statistical analyses.

As an institutional protocol, blood withdrawn from 
the patients was collected into an EDTA -containing 
tube for complete blood count evaluation and into a dry 
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vascular events did not differ between the groups; how-
ever, the ejection fraction in the NA-SCAD-ACS group 
was significantly lower than that in the CAD-ACS group 
(Table 2). Finally, major cardiovascular events were sim-
ilar in NA-SCAD-ACS groups managed conservatively 
or invasively (0% in the conservative group vs. 12.5% in 
the early invasive group, p=0.36), and there were no dif-
ferences in the ejection fraction between these groups be-
fore discharge (49.28±12.69% in the conservative group 
vs. 48.75±11.57% in the early invasive group, p=0.87). 
On univariate analysis, none of the demographic, clini-
cal, or laboratory parameters appeared to have sufficient 
discriminative capacity to differentiate the NA-SCAD-
ACS group from the CAD-ACS group; thus, a multi-
variate analysis was not attempted.

DISCUSSION

The major findings of the present study can be sum-
marized as follows: i) similar to CAD-ACS patients, 
systemic inflammatory markers were increased in NA-
SCAD-ACS patients; ii) while CRP levels and NLR 
were higher in the NA-SCAD-ACS group, there were no 

ACS and control groups regarding the latter parameters. 
For all the comparisons presented in Table 1, no signif-
icant differences were found between the NA-SCAD-
ACS and CAD-ACS groups.

Table 2 summarizes the angiographic characteris-
tics, in-hospital management, and outcomes in the NA-
SCAD-ACS and CAD-ACS groups. Multivessel dis-
ease and left circumflex lesions were less frequent in the 
NA-SCAD-ACS group, but the length of the dissected 
segments was longer than that of the atherosclerotic le-
sions, thus, necessitating longer stents if percutaneous 
intervention was chosen for management. However, a 
conservative strategy was much more common in the 
NA-SCAD-ACS group compared with that in the CAD-
ACS group. All patients managed with an initial conser-
vative strategy in the NA-SCAD-ACS group presented 
with unstable angina or non-ST elevation MI as opposed 
to STEMI (44% vs. 0%). For both the NA-SCAD-ACS 
and CAD-ACS groups, the in-hospital mortality rate 
was 0%, with only one patient in each group experiencing 
a MACE. While an initial conservative strategy was the 
more common management strategy in the NA-SCAD-
ACS group, the frequency of in-hospital major cardio-

Parameter NASCAD-ACS (n=22) CAD-ACS (n=30) Control (n=30) P

Demographic and Clinical Variables
Age (y) 47.0±12.3 48.5±0.1 45.6 ± 9.1 0.53
Gender (Female) n (%) 50 40 40 0.72
Hypertension n (%) 25 36 30 0.85
Diabetes n (%) 16 17 13 0.91
Hyperlipidemia n (%) 5 17 6 0.27
Smoking n (%) 32 40 17 0.13
Laboratory Variables
WBC (103/mm3) 9.68±3.44† 9.39±2.80 † 6.91±1.70 <0.001
PNL (103/mm3) 6.55±3.30 † 5.79±2.73 † 3.81±1.28 <0.001
PNL (%WBC) 63.61±14.55 † 59.99±11.53 54.45±8.59 0.02
Eosinophile (103/mm3) 0.15±0.12 0.17±0.13 0.19±0.12 0.52
Eosinophile (WBC%) 1.76±1.50 † 1.86±1.31 2.71±1.46 0.03
Lymphocyte (103/mm3) 2.18±0.79 2.71±0.99 2.36±0.65 0.07
Lymphocyte (WBC%) 26.77±14.25 † 30.28±10.39 34.70±7.56 0.03
NLR 2.01 (1.54-6.17) † 1.91 (1.41-2.78) 1.55 (1.27-2.13) 0.03
ELR 0.07±0.05 0.06±0.05 0.08±0.04 0.32
C-Reactive Protein (mg/dl) 0.70 (0.13-2.70) † 0.41 (0.09-1.10) 0.15 (0.10-0.43) 0.049

WBC; White blood cell, PNL; polymorphonuclear leucocytes, NLR, neutrophil-to-lymphocyte ratio, ELR; eosinophile-to-lymphocyte ratio; †: Signifi-
cantly different at p<0.05 level as compared to control group.

Table 1. Summary of demographic, clinical and laboratory variables between study groups
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leukin-6 were at risk for future ischemic events [10–14]. 
Following ST- and non-ST elevation myocardial infarc-
tion, several inflammatory biomarkers including (but not 
limited to) CRP levels, total white blood cell count, and 
NLR were associated with the risk of mortality and fu-
ture cardiovascular events [15–21]. It is postulated that 
inflammation modulates the tendency of an atheroscle-
rotic lesion to rupture, thus, increasing the vulnerability 
of an individual plaque [22]. A similar pathophysiologic 
mechanism was proposed for acute arterial dissection, 
where inflammation was hypothesized to increase the 
risk for intimal tears [23–26]. The role of inflammation 
in patients with other types of arterial dissection, such 
as SCAD, is less clear. Present findings showed that the 

significant differences between the NA-SCAD-ACS and 
CAD-ACS groups regarding inflammatory biomarkers; 
iii) the percentage of eosinophils in the peripheral blood 
was decreased in NA-SCAD-ACS patients; and iv) a 
conservative approach was more frequently preferred in 
NA-SCAD-ACS patients, and this management strat-
egy does not appear to increase in-hospital events. This 
last observation, however, should be interpreted with ex-
treme caution due to the low sample size and retrospec-
tive nature of the study.

Inflammation is a major pathophysiologic factor that 
affects all phases of atherosclerotic CAD [9]. Subjects 
with elevated levels of inflammatory biomarkers, includ-
ing CRP, serum amyloid-associated protein, or inter-

Figure 2. White blood cell count (A), neutrophil–lympho-
cyte ratio (NLR) (B) and C-reactive protein (CRP) levels (C) 
among the study groups. Patients with an ACS secondary 
to spontaneous coronary artery dissection (NA-SCAD-ACS) 
had significantly higher white blood cell counts, NLR, and 
CRP levels as than the controls, whereas only total white 
blood cell count was significantly higher in patients with 
an acute coronary syndrome secondary to atherosclerotic 
coronary artery disease (CAD-ACS). None of the param-
eters, however, differed between the NA-SCAD-ACS and 
CAD-ACS groups. See text for details.
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CRP levels in the NA-SCAD-ACS group were higher 
than those in the CAD-ACS group, although this find-
ing did not reach significance. Whether this difference 
represents a higher degree of inflammatory reaction in 
NA-SCAD-ACS patients or simply represents a random 
effect could not be inferred from the present study due to 
its low statistical power and retrospective design. In our 
opinion, this latter observation deserves further research 
as a better understanding of the role of inflammation in 
NA-SCAD-ACS might have therapeutic value.

A further concern regarding the inflammation in pa-
tients with NA-SCAD is the location and type of in-
flammatory reaction in the affected vessel. Several case 
studies have reported periarterial inflammation, most 
notably eosinophilic infiltration, as a postmortem find-
ing in patients with NA-SCAD [6, 27]. It has been 
hypothesized that the proteolytic enzymes originating 
from eosinophils cleave collagen and elastin within the 
tunica media, thus, weakening the vessel wall and facili-
tating coronary dissection [28]. However, it is unknown 
whether these findings represent a cause-and-effect rela-
tionship or merely a reactive phenomenon secondary to 

degree of inflammation in NA-SCAD-ACS was sim-
ilar to that in CAD-ACS, as no significant differences 
were found between these two conditions regarding the 
inflammatory biomarkers. While this preliminary study 
suggests that inflammation is present in NA-SCAD-
ACS, the pathophysiologic and clinical relevance of in-
flammation in NA-SCAD-ACS remains obscure, thus, 
necessitating further studies to better understand the 
role of inflammation in NA-SCAD-ACS.

As mentioned before, previous studies have found 
that virtually all biomarkers of inflammation, including 
CRP levels and NLR, are elevated in CAD-ACS pa-
tients, and the magnitude of inflammation is associated 
with the outcomes in CAD-ACS. In the present study, 
we found that both CRP levels and NLR were higher 
in the CAD-ACS group than in the controls; however, 
the difference was not significant. As the levels of other 
biomarkers of inflammation were significantly higher 
in the CAD-ACS group (Table 1), we assume that the 
cause of this latter finding is the low statistical power of 
the study rather than a true lack of difference between 
the groups. It is worth noting that the mean NLR and 

Table 2. Angiographic characteristics, in hospital management strategies and in-hospital outcomes for study groups.

Parameter NASCAD-ACS (n=22) CAD-ACS (n=30) P

Lesion Characteristics
Presentation (STEMI) n (%) 18.2 20 1.0
Presentation (UA/NSTEMI) n (%) 81.8 80 1.0
Involvement of LMCA n (%) 13.6 3.3 0.17
Involvement of LAD n (%) 40.9 63.3 0.10
Involvement of LCx n (%) 9.1 50 0.002
Involvement of RCA n (%) 59.1 46.7 0.38
Multivessel Disease n (%) 13.6 40 0.04
Reference Diameter (mm) 2.79±0.47 2.83±0.37 0.71
Lesion Length (mm) 26.5±18.7 17.1±7.1 0.03
In-Hospital Management
Conservative n (%) 36.4 6.7 0.01
Percutaneous Intervention n (%) 31.8 73.3 0.003
CABG n (%) 31.8 13.3 0.11
In-Hospital Follow-Up
Predischarge EF n (%) 49.1±12.0 56.0±7.9 0.04
In-Hospital Mortality n (%) 0 0 N/A
In-Hospital MACE n (%) 4.5 3.3 1.0

STEMI; ST-elevation myocardial infarction, UA/NSTEMI; unstable angına or non-ST elevation myocardial infarction, LMCA; left main coronary 
artery, LAD; left anterior descending artery, LCX; left circumflex artery, RCA; right coronary artery, CABG; coronary artery bypass grafting, EF; 
ejection fraction, MACE; major cardiovascular adverse effects. 
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Finally, it should be emphasized that the present study 
is grossly underpowered to detect the differences in out-
comes or mortality, and the retrospective nature of the 
study prevents making healthy comparisons between 
the two management strategies. Therefore, our results 
should be interpreted with extreme caution as there are 
no definitive randomized controlled trials that compare 
an early invasive vs. conservative strategy in patients with 
NA-SCAD-ACS. These latter results should not be 
generalized to NA-SCAD-ACS patients with STEMI 
as all patients with STEMI were managed with imme-
diate reperfusion strategy rather than conservative man-
agement.

As the management strategies may differ for NA-
SCAD-ACS and CAD-ACS patients, distinguishing 
between these two conditions prior to obtaining an an-
giogram could aid management decisions. Previous stud-
ies have indicated that NA-SCAD patients are younger 
and predominantly females, although this latter finding 
is controversial as recent studies have demonstrated that 
NA-SCAD could be frequently present in males as well 
[31]. As these patients were younger, it is considered 
that risk factors for CAD are less frequently present in 
patients with NA-SCAD, although a control group was 
not used and the findings were based on individual case 
series [33]. Compared with an age- and gender-matched 
CAD-ACS population, however, we did not find any 
differences regarding the frequency of conventional coro-
nary risk factors in NA-SCAD-ACS patients, suggest-
ing that conventional risk factors were inadequate to 
discriminate between these two conditions. Similarly, 
inflammatory markers including total leucocyte count, 
neutrophil or eosinophil count, NLR, and CRP levels 
had an inadequate discriminatory capacity for distin-
guishing NA-SCAD-ACS from CAD-ACS. As the pri-
mary aim of the present study was to assess the presence 
of inflammation and these analyses were secondary, the 
reported findings should be regarded as preliminary and 
not definitive.

Study limitations
The present study is a retrospective analysis of a small 
number of NA-SCAD-ACS cases obtained from the 
database of a single study center. A major limitation of 
this study is the lack of data on intracoronary imaging 
studies such as intravascular ultrasound or optical co-
herence tomography, as these studies were not routinely 
performed in all the patients. Invasive coronary angiog-
raphy is an inadequate tool for the diagnosis of intra-

dissection [4, 29]. Pathologic findings in patients with 
NA-SCAD share several similarities with ECPA, which 
is postulated as a specific type of monoarteritis con-
fined to coronary arteritis [30]. Our findings imply that 
eosinophilia is not a common condition in patients with 
NA-SCAD (Table 1). Hypereosinophilia increases the 
tendency for eosinophilic involvement in several organs 
including skin, lung, or the myocardium, but hypere-
osinophilia is not a prerequisite for isolated eosinophilic 
inflammation in individual tissues. Considering the 
findings of the present study and those of previous au-
topsy studies together, it can be suggested that coronary 
involvement in NA-SCAD is not caused by hypereo-
sionphilia, but it is rather a result of an organ-specific 
disease. The importance of relative eosinopenia observed 
in NA-SCAD-ACS patients is unclear because the ab-
solute eosinophil count was similar among the groups 
and there was a similar tendency for relative eosinopenia 
in the CAD-ACS group. These findings suggest that the 
cause of relative (but not absolute) eosinopenia could be 
an increase in the absolute neutrophil count secondary 
to ACS, thus, reducing the percentage of eosinophils in 
circulation.

Randomized controlled trials performed within the 
last 20 years have proved that an immediate reperfu-
sion strategy for STEMI and an early invasive strategy 
for US/NSTEMI reduces mortality and improves out-
comes. Such strategies, however, were tested in patients 
with atherothrombotic lesions and should not be neces-
sarily generalized to patients with other types of acute 
coronary events. Several studies have, in fact, reported 
that outcomes of a conservative strategy in NA-SCAD-
ACS are non-inferior to those of an early invasive strat-
egy [3, 31]. Present findings suggest that in-hospital 
mortality or major cardiovascular events in NA-SCAD-
ACS patients were similar to those of an age- and gender-
matched sample of patients with CAD-ACS, although 
an early reperfusion strategy was not considered in 63% 
of the patients with NA-SCAD. However, ejection 
fraction before discharge was lower in the NA-SCAD-
ACS group, which may increase the overall risk for ad-
verse events in patients with NA-SCAD-ACS when the 
strong prognostic impact of left ventricular contractility 
on long-term survival is considered [32]. As in-hospital 
cardiovascular adverse effects and predischarge ejection 
fraction were similar between patients managed conser-
vatively and those managed with an invasive strategy, it is 
unclear why patients with NA-SCAD-ACS had a lower 
predischarge ejection fraction than CAD-ACS patients. 
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tients were followed up conservatively. As the number of 
biomarkers tested in the present study was limited due to 
the retrospective nature of the study, further research on 
this subject could shed more light on the role of systemic 
inflammation in the pathophysiology of NA-SCAD.
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