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Abstract

Objectives: The SYNergy between percutaneous coronary interventions with TAXUS and Cardiac Surgery
(SYNTAX) score is a quantitative scoring system used to evaluate the severity and extent of the disease in pa-
tients with coronary artery disease. Hospital Anxiety and Depression Scale (HADS) is a scale that measures the
anxiety and depression levels of patients. The relationship between psychosocial stress and atherosclerosis is
well known. In this study, we aimed to examine the relationship between SYNTAX score and HADS in patients
who performed percutaneous coronary intervention due to acute coronary syndrome (ACS).

Methods: A total of 130 subjects with ACS were included in our study. The SYNTAX score, which was
calculated by two independent interventional cardiologists, was divided into three groups: 0-22, low; 23-32,
moderate; 33 and above, high. In our study, patients’ anxiety and depression levels were evaluated with HADS
| month after ACS.

Results: Of the total subjects, 68, 39, and 23 patients were determined in SYNTAX scores of 0-22, 23-32,
and >33 groups, respectively. A significant relationship was observed between the high SYNTAX score and the
HADS-depression and anxiety scale (p<0.001, p<0.001, respectively). In the correlation analysis found that, a
moderate positive correlation between the SYNTAX score and depression level, and a weak positive correla-
tion between the SYNTAX and anxiety level (r=0.642, r=0.538, respectively).

Conclusion: In our study, we found that HADS and SYNTAX scores were significantly correlated in ACS pa-
tients who performed percutaneous coronary intervention.

Keywords: Anxiety; coronary artery disease; depression.

Perkiitan Koroner Girisim Uygulanan Akut Koroner
Sendromlu Hastalarda Anksiyete-depresyon Diizeyi ile
SYNTAX Skoru Arasinda Bir liski Var Mi?

Ozet

Amag: SYNTAX (PCI with TAXUS ve Cardiac Surgery arasindaki SYNergy) skoru, koroner arter hastaligi olan
hastalarda hastaligin ciddiyetini ve yayginligini degerlendirmek igin kullanilan kantitatif bir skorlama sistemidir. HADS
(Hastane Anksiyete ve Depresyon Olcesi), hastalarin anksiyete ve depresyon diizeylerini Slgen bir élcektir. Psikoso-
syal stres ve ateroskleroz arasindaki iligki iyi bilinmektedir. Bu galismada akut koroner sendrom (AKS) nedeniyle
perkiitan koroner girisim uygulanan hastalarda SYNTAX skoru ile HADS arasindaki iligkiyi incelemeyi amagladik.
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Gereg ve Yontem: Galismamiza AKS'li toplam |30 hasta dahil edildi. iki bagimsiz girisimsel kardiyolog tarafindan hesaplanan SYNTAX skoru 0-22,
disiik; 23-32, orta; 33 ve Ustd, yliksek olarak ti¢ gruba ayrildi. Calismamizda, hastalarin anksiyete ve depresyon dizeyleri AKS'den bir ay sonra HADS

ile degerlendirildi.

Bulgular: SYNTAX skoru 0-22, 23-32, >33 grubunda sirasiyla 68, 39 ve 23 hasta saptandi. Yiksek SYNTAX puani ile HAD-depresyon ve anksiyete
Olgegi arasinda anlaml bir iliski gézlendi (sirasiyla p<0.001, p<0.001). Korelasyon analizinde SYNTAX puani ile depresyon diizeyi arasinda pozitif
yonde orta diizeyde, SYNTAX puani ile kaygi diizeyi arasinda porzitif ydnde zayif bir iliski bulundu (sirasiyla r=0.642, r=0.538).

Sonug: Calismamizda perkitan koroner girisim uygulanan AKS hastalarinda HADS ve SYNTAX skorlari arasinda anlamli korelasyon saptandi.

Anahtar sozciikler: Anksiyete; koroner arter hastaligi;depresyon.

Introduction

Despite advances in percutaneous coronary interventions
(PCIs) and medical treatment, coronary artery disease (CAD)
is one of the leading causes of mortality and morbidity in
the world.[ Coronary angiography is still the gold standard
method in the diagnosis and treatment of CAD./?! The SYN-
ergy between PC| with TAXUS and Cardiac Surgery (SYN-
TAX) score is a quantitative scoring system used to evaluate
the severity and extent of the disease in patients with CAD.
Bl The SYNTAX score contributes to the determination of
treatment after diagnosis. Especially in patients with diabetes,
left main coronary disease, or multi-vessel disease, the SYN-
TAX score helps clinicians in making the decision for PCI or
coronary artery bypass grafting.

The relationship between psychiatric disorders and cardiac dis-
eases has been known for many years.¢! Depression is three
times more common in patients with CAD compared to the
general population and is considered an independent risk factor
for the development and progression of CAD in healthy people.
-9 Further, depression is associated with a 2.7-fold increase
in mortality in patients with acute coronary syndrome (ACS).
[ Negative mood disorders such as anxiety and depression
cause changes in autonomic nervous system activity, catechol-
amine levels, and inflammatory activity, resulting in endothelial
and platelet dysfunction.I'l Psychological distress may lead to
increased atherosclerosis.l'? Therefore, the diagnosis and treat-
ment of psychiatric disorders provide significant improvement
in the occurrence and progression of CAD.

There are many scales developed to measure depression and
anxiety in clinical studies; however, the appropriateness of the
specific scale to screen for these disorders in cardiovascular
patients is controversial.’? The Hospital Anxiety and Depres-
sion Scale (HADS), which we used in our study, is a meth-
od that is frequently used in the evaluation of psychological
disorders of patients who do not have psychiatric problems
before.l'yHADS is a scale designed to evaluate the symptoms
of anxiety and depression in patients with a total of 14 items,
seven of which are related to anxiety and seven are related to
depression. The purpose of this test is not to diagnose but to
identify risk groups by screening for anxiety and depression in
a short time in the presence of a physical illness.

In this study, we aimed to examine the relationship between
SYNTAX score and HADS in patients who performed PCI
due to ACS.

Materials and Methods

Patients over the age of 18 who performed PCI due to ACS in
our hospital between 2019 and 2022 were included in our study.
In the I** month after PCI, patients were informed about the
study at the outpatient clinic visit, and 130 patients who signed
the informed consent form were included in the study. The lab-
oratory parameters of the patients were obtained from the hos-
pital information management system. Patients with a previous
diagnosis of depression and anxiety, severe psychiatric disorders,
dementia, and mental retardation were excluded from the study.

Lesions with more than 50% stenosis and >1.5 mm in length
were evaluated with the SYNTAX score. The SYNTAX score
was calculated using the website https://syntaxscore.org/.l'!
When calculating the score, right-left dominance, number of
lesions (separately for each segment), bifurcation, trifurcation
features, presence of an aorto-ostial lesion, presence of se-
vere tortuosity, calcification, thrombus, diffuse-small vessel
disease, and lesion length >20 mm have been evaluated. The
SYNTAX score was calculated by two independent interven-
tional cardiologists and the calculated values were averaged.
The SYNTAX score is divided into three groups: 0-22, low;
23-32, moderate; 33 and above, high.

Anxiety and depression levels were evaluated using the HADS
in our study. This questionnaire is an important diagnostic tool
for the assessment of anxiety-depressive disorders in different
countries and is recommended for the diagnosis of depres-
sion-anxiety.l'” HADS is tools approved by the National Insti-
tute for Health and Clinical Excellence to measure depression
severity and response to treatment in primary care.l”? However,
HADS does not include all diagnostic criteria for major depres-
sion. For this reason, additional problems related to appetite,
sleep, and self-harm/suicidal thoughts should be asked, and risk
assessment should be made when appropriate.

The HADS questionnaire contains seven questions for anxiety
and seven for depression. Each question is scored between 0
and 3 and a maximum of 2| points can be obtained. It takes
about 2-5 min. It is important to evaluate anxiety and depres-
sion questions separately. In the HADS, scoring is determined
as 0—7 = normal, 8-10 = borderline normal, and | |-21| = abnor-
mal. Cut-off values are available for evaluation.

Statistical Analysis

Statistical analysis was performed using the SPSS (version 20.0,
SPSS Inc., Chicago, lllinois) software package. Continuous vari-
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Table |. Baseline clinical, demographic, and laboratory characteristics of patients according to SYNTAX score

$S=0-22
n=68 (52.3%)

Variables

$S=23-32
n=39 (30%)

$5>33 p
n=23 (17.7%)

n % n % n %

Age (years) 59.4%11.8 66.05%11.4 66.8%11.3 0.05
Gender 0.447

Male 38 55.8 25 64.1 I5 65.2

Female 30 44.1 14 35.8 8 347
Type of Ml 0.6l

NSTEMI 41 60.2 20 51.2 12 52.1

STEMI 27 39.7 19 48.7 Il 47.8
MDRD (mL/min/1.73 m?) 93.3128.2 85.9129 80.1124.1 0.10
HT 42 6l 37 94 18 78 0.001
DM I5 22 17 51 14 60 0.002
History of Ml 23 33 16 41 6 69 0.286
HDL (mg/dL) 38.219.2 39.4%12.1 36.718.4 0.282
LDL (mg/dL) 99.1£32.8 83.1£31.4 97.4%36.1 0.095
Total Cholesterol (mg/dL) 171.0+38.2 151.8+36.7 163£40.1 0.051
Triglyceride (mg/dL) 157.5+96.4 147.71£94.5 139.7£72.1 0.631

p<0.05 values are written in bold. SYNTAX: SYNergy between PC| with TAXUS and Cardiac Surgery; SS: SYNTAX score; Ml: Myocardial infarction; NSTEMI: Non-ST elevation myocardial
infarction; STEMI: ST-segment elevation myocardial infarction; MDRD: Modification of diet in renal disease; HT: Hypertension; DM: Diabetes mellitus; HDL: High-density lipoprotein;

LDL: Low-density lipoprotein.

Table 2. Comparison of HADS depression and anxiety scores with SYNTAX score

HADS scores S$S=0-22 $S=23-32 SS >33 All patients p
n=68 (52.3%) n=39 (30%) n=23 (17.7%) n=130
n % n % n % n %
Depression score <0.001
0-7: Normal 37 54.4 | 3.9 2 8.6 40 30.7
8-10: borderline 29 42.6 20 51.2 4 17.3 53 40.7
I'1-21: abnormal 2 29 18 46.1 17 739 37 284
Anxiety score <0.001
0-7: Normal 29 42.6 | 2.5 2 8.6 32 24.6
8-10: borderline 36 52.9 6 41.0 34.7 50 384
I1-21: abnormal 3 4.4 22 56.4 I3 56.5 38 29.2

p<0.05 values are written in bold. HADS: Hospital anxiety and depressions scale; SS: SYNTAX score; SYNTAX: SYNergy between PCl with TAXUS and Cardiac Surgery.

ables were expressed as meanzstandard deviation and categorical
variables were expressed as numbers and percentages. Normally
distributed variables were expressed as mean and standard devia-
tion. Whether the numerical variables were normally distributed
or not was evaluated with subjective methods such as histogram
curves and probability curves (Q-Q plots and P-P plots), as well
as Lilliefor and Shapiro—Wilk tests, which are objective methods.
Normally distributed numerical variables were evaluated with the
parametric Student’s t-test, and those that did not show normal
distribution were evaluated with the non-parametric Mann—Whit-
ney U-test. Chi-square test was used to examine how categori-
cal variables changed between groups. Specificity and sensitivity
values were calculated with the receiver-operator characteristic
curve to predict interatrial conduction characteristics.

The relationship between the variances and means of more
than two groups that were not normally distributed was ex-
amined by the Kruskal-Wallis test. A p<0.05 was considered
statistically significant.

Results

Demographic characteristics and laboratory findings of three dif-
ferent CAD severity groups according to the SYNTAX score are
given in Table |. In our study, of the total subjects, 68 (52.3%),
39 (30%), and 23 (17.7%) patients were determined in SYNTAX
scores of 0-22, 23-32, and >33 groups, respectively. Hyperten-
sion (HT) and diabetes mellitus (DM) were observed signifi-
cantly increased in the patient group with high SYNTAX scores
(p=0.001, p=0.002, respectively). It was determined that the
mean age tended to be higher in the patient group with a high
SYNTAX score, but it was not statistically significant (p=0.05).

The relationship between HADS and SYNTAX scores is shown
in Table 2. In the study population, 37 (28.4%) patients had an
abnormal depression score. A significant relationship was ob-
served between the high SYNTAX score and the HADS-de-
pression scale and the HADS-anxiety scale (p<0.001, p<0.001,
respectively). In the correlation analysis, a moderate positive
correlation was observed between the SYNTAX score and the
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Figure |. Graph showing the relationship between SYNTAX score and
depression level.

SYNTAX: SYNergy between PCl with TAXUS and Cardiac Surgery.

level of depression (Fig. |), while a weak positive correlation
was found between the SYNTAX score and the level of anxiety
(Fig. 2) (r=0.642, r=0.538, respectively).

Discussion

We reached two significant conclusions in our study: (1) We
found a significant relationship between the SYNTAX score,
which is an indicator of the severity of CAD, and both the anx-
iety scale and depression scale of HADS. (2) We demonstrated
that there was a moderate positive correlation between SYN-
TAX score and depression level and a weak positive correlation
between SYNTAX score and anxiety level.

Anxiety and depression are known to be associated with in-
creased cardiac mortality and recurrent cardiovascular events
in ACS patients.l'*'”] However, there are limited studies exam-
ining the relationship between mood disorders and the severity
of CAD.['® HADS, which has different sensitivity and specificity
for each calculated cut-off value, is a valuable scale used in the
detection of anxiety and depression. For example, a score of 8 or
higher for anxiety has a specificity of 0.78 and a sensitivity of 0.9
and a specificity of 0.79 and a sensitivity of 0.83 for depression.!'’!
There are not enough studies in the literature comparing HADS
and SYNTAX scores in ACS patients undergoing PCI. Therefore,
we think that our study will contribute to the literature.

The prevalence of depressive symptoms in ACS patients is around
30-40%.['*2 Murphy et al.2l reported the rate of depression seen
in the early period after an acute cardiac event as 17%. In 2003,
Rudisch and Nemeroff reported that |7-27% of patients with
CAD had major depression, while the rate of patients with de-
pressive symptoms was higher, and depression, which is frequently
comorbid with ACS, was associated with poor outcomes.™ Since
previous studies have shown that even minor depressive symp-
toms have a significant effect on cardiac prognosis, a scoring sys-

Figure 2. Graph showing the relationship between SYNTAX score and anxiety
level.

tem that evaluates depressive symptoms was used in our study in-
stead of the diagnosis of major depression.! In the present study,
37 (28.4%) of 130 patients with ACS who underwent PCl had
abnormal depression scores. The abnormal depression score rate
of the group with a high SYNTAX score (SS >33) was 73.9%, while
the rate of abnormal depression score in the group with a low
SYNTAX score (SS: 0-22) was 2.9%. These findings show that de-
pressive symptoms are more common in patients with high SYN-
TAX scores. In people with depression, increased C-reactive pro-
tein levels indicating increased inflammatory response and altered
platelet aggregation due to changes in serotonergic pathways may
induce atherosclerosis.?'! Besides, Frasure—Smith et al.?*! defined
diabetes as a risk factor for depression. The higher prevalence of
depression in the diabetic population may explain the relationship
between CAD severity and depression. In addition, behavioral and
personality features of depressed patients, including unsanitary
diet, sedentary lifestyle, poor medication adherence, use of to-
bacco products, and chronic life stress may also contribute to the
development and progression of CAD.! In particular, smoking is
an independent risk factor for CAD and depression.!

Anxiety is also common after ACS.”"] Murphy et al.2" found the
rate of anxiety seen in the early period after an acute cardiac
event as 28%. Similarly, 38 (29.2%) of 130 patients with ACS who
underwent PCl had abnormal anxiety scores in our study. The
abnormal depression score rate of the group with a high SYN-
TAX score (SS >33) was 56.5%, while the rate of abnormal de-
pression score in the group with a low SYNTAX score (SS: 0-22)
was 4.4%. These findings demonstrate that anxious symptoms
are more common in patients with high SYNTAX scores. Im-
pairment of neuronal noradrenaline re-uptake in cardiac neuronal
cells may explain the acute cardiovascular events seen in patients
with anxiety.”® In addition, patients with anxiety are more prone
to HT, which is a risk factor for atherosclerosis.*” Sudden chest
pain, fear of death, and unpredictability may cause mood disor-
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ders in ACS patients. Therefore, patients were included in the
study | month after ACS so that depression and anxiety suscep-
tibility caused by the acute situation would not affect the results.

Depression and anxiety may contribute to the development
and progression of CAD due to their association with CAD
risk factors. Several studies found that DM and hyperlipidemia
were associated with extensivity and complexity of CAD.B%
Tanaka et al.B" found that age, male gender, and DM were
significant and independent risk factors for a higher SYNTAX
score. Similarly, in our study, DM and HT were found to be
associated with the SYNTAX score. Patients with a high SYN-
TAX score were found to be older, but statistical significance
could not be reached in our study.

Finally, anxiety and depression symptoms are common in patients
with CAD. As the severity of CAD increases, the severity of
anxiety and depression levels also increases. Evaluation of anxiety
and depression symptoms in ACS patients with diffuse CAD and
treatment of these patients’ symptoms should be considered.

Study Limitation

Our study has some limitations. First is the small sample size
of this study. Second, we evaluated the symptoms of anxiety
depression rather than the clinical diagnosis of any anxiety-de-
pression disorder. Third, our results cannot be applied to pa-
tients with chronic coronary syndrome, as only ACS patients
were included in our study.

Conclusion

In our study, we found that HADS and SYNTAX scores were
correlated in ACS patients who performed PCI. As the severity
of CAD increases, the tendency to have symptoms of anxiety
and depression also increases. Physicians should pay attention
to the importance of anxiety-depressive disorder evaluation,
especially in patients with ACS with high SYNTAX scores. It
should be noted that lowering the anxiety-depression level may
increase the patient’s compliance with treatment and may re-
duce the need for repetitive interventions in these patients.
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