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Abstract

BACKGROUND: Depression is closely related to coronary artery disease (CAD). However, the
association of depression before angiography with major adverse cardiovascular event (MACE)
is still unknown.

METHODS: In a prospective cohort study, 410 patients underwent angiography for the first time
between 2016 and 2017 in Dr. Heshmat Hospital, Rasht, Iran. Demographic and medical
information were collected and depressive symptoms were assessed using Beck Depression
Inventory-II (BDI-II). The patients were followed for one year after angiography. Chi-square
test and analysis of variance (ANOVA) were performed to compare demographic and clinical
characteristics of patients between different levels of depressive symptoms. Multiple Cox
regression analysis was performed to assess the association between depression symptoms
before angiography and MACE rate controlled for the effect of confounders.

RESULTS: Of 410 patients, follow-up data were available for 380 (95%) patients. the MACE
occurred in 134 (35%) patients. Depressive symptoms were observed in 42% of patients. Based on
multivariable Cox regression analysis, adjusted for CAD severity, the risk of one-year MACE
occurrence in patients with mild, moderate, and severe depressive symptoms was 1.96 [95%
confidence interval (CI) for hazard ratio (HR): 1.30-2.94], 1.88 (95% CI for HR: 1.15-3.09), and
2.81 (95% CI for HR: 1.56-5.06) times that of patients without depressive symptoms, respectively.
Depression in patients before angiography increased the risk of MACE up to 2.045 times.
CONCLUSION: The results showed that MACE in patients with depression was more than
patients without depression. MACE in different levels of depression (mild, moderate, severe)
was not significantly different.
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Introduction The studies have also shown that psychological
Depression is common among patients with factors have a similar role as common risk factors
coronary artery disease (CAD), with a prevalence of of cardiovascular diseases (CVDs) in the mortality
25% up to 50%.!2 Several recent studies have found
tbat depressiop is also associated \yith an increased How to cite this article: Dadkhah-Tirani H,
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among patients with CAD or heart failure (HF), Moghtader A. Depressive symptoms and major
which was independent of the severity of the adverse cardiovascular events: 12-month follow-
coronary lesions, ventricular function, and other up in patients undergoing angiography. ARYA
factors of prognostic significance.’ Atheroscler 2020; 16(4): 185-91.
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Depressive symptoms and MACE

of patients suffering from CVDs.%” Depression leads
to the incidence of CVDs, exacerbation of symptoms,
poor prognosis of the disease, poor results of
treatment, and also increased tisk of mortality caused
by re-infarction after myocardial infarction (MI).8-10

A meta-analysis revealed a pooled odds ratio (OR)
of 225 [95% confidence interval (CI): 1.73-2.93] for
all-cause mortality, 2.71 (95% CI: 1.68-4.36) for
cardiac mortality, and 1.59 (95% CI: 1.37-1.85) for
cardiac events, associated with depressive symptoms
or disorders among post-MI patients.?> Furthermore,
depressive symptoms following MI have been
associated with increased hospital readmissions.!12

Some studies have reported a relationship between
depression and revascularization.!3!4 In patients with
CAD, depression diagnosis at the time of angiography
significantly predicted coronary artery bypass grafting
(CABG) and percutaneous coronaty intervention
(PCI) procedure rates over the next 5 years.!3

Depression at the time of angiography also increases
the risk of major adverse cardiovascular event (MACE)
during the next one year by up to two times.!>

MACE:S are the important causes of morbidity and
mortality in patients with CAD. The detection and
treatment of the risk factors for MACE are critical to
improve the patients’ health and longevity.1¢

Depression is the most common psychiatric
disorders among patients with CAD.! To assess
whether depression symptoms increase the risk of
mortality and MACE among patients with CAD, we
hypothesized that patients with depression symptoms
would have an increased risk of all-cause and MACE,
compared with patients with no depression.

Materials and Methods

This research was a prospective cohort study. 410
patients with inclusion criteria who underwent
angiography for the first time between September
2016 and November 2017 in Dr. Heshmat Hospital,
Rasht, Iran, entered into the study.

The patients over 80 years old, the patients with
the history of MI, angiography, or CABG on month
prior to the sampling, and the patients with known
malignancies were excluded from the study.
Demographic information and also the data
regarding medications, cigarette smoking, diabetes,
hypertension (HTN), dyslipidemia, and history of
heart disease (HD) were collected through a
sociodemographic and medical interview. History of
HD was determined by patients’ self-report of a
previous admission, MI, PCI, or CABG. This study
was based on the research proposal, approved by
the Deputy of Research and Technology of Guilan

University of Medical Sciences, Rasht, with Ethics
Committee code of IRRGUMS.REC.1395.168.

For assessing depressive symptoms and their
severity, Beck Depression Inventory-1I (BDI-II)
self-reporting questionnaire was used.!” Beck et al.
measured its internal consistency to be between
0.73 to 0.92.18 It was completed by a psychologist
before angiography. Since some of the patients
could have been suffering from the lack of enough
education to complete the questionnaire, the
psychologist read and completed each question for
the subjects in order to prevent any bias in the
report. The data were collected in post angiography
unit. The questionnaire consisted of 21 questions
scoring from 0 to 3 (0 = no sign, 3 = the highest
degree of signage) and the score range was from 0
to 63. Depression assessment was done based on
total score: normal (0 to 13), mild depression (14 to
19), moderate depression (20 to 28), and severe
depression (= 29).! BDI has been standardized for
the population of Iran and its Persian version’s
reliability and validity have been confirmed.?

All patients were followed for at least one year
after their first angiography. A vyear after the
procedure, each participant was telephoned and
MACE items were reviewed. MACEs in this study
are defined as re-MI, cardiac mortality,
revascularization procedures [percutaneous
transluminal coronary angioplasty (PTCA), CABG,
and re-angiography], or readmission due to HD and
cerebrovascular events (e.g., stroke).

The participants were also observed in terms of
undergoing  treatment  using  antidepressant
medication during the one year of the study, and the
ones given medical depression treatment were
excluded from the study. The deceased participants’
cause and time of death were collected through an
interview with one of the immediate relatives.

Mean * standard deviation (SD) and frequency
(percentage) were used to describe the quantitative
and qualitative patients’ characteristics, respectively.
Chi-square test was performed to compare the
categorical patients’ characteristics between different
levels of depressive symptoms. Analysis of variance
(ANOVA) was used to compare mean age and total
cholesterol (TC) level among the different depressive
symptoms categories. MACE-free survival was
defined as survival without any MACE including
death, CABG, re-hospitalization, stroke, re-
angiography, PCI, MI, and re-vascularization and the
first time of MACE occurrence was considered for
MACE-free survival time. In the univariable analyses,
Kaplan—Meier method was used to estimate MACE-
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free survival and log-rank test was performed to
compate survival between patient's groups according
to demographic variables or extent and severity of
CAD. Multiple Cox regression analyses were carried
out to assess the association between depression
symptoms before angiography and MACE rate
controlled for the effect of confounders. A forward
stepwise procedure with likelihood ratio method was
used to enter the covariates into the model and
hazard ratios (HRs) and 95% Cls were calculated. As
the extent and severity of CAD was highly correlated
(¢t = 0.834, P < 0.001), because of not having
collinearity problem, we assessed them in the
separate regression models and did not entered in the
models simultaneously. All statistical tests were
two-sided and P < 0.050 was considered statistically

Factor

Table 1. Distribution of blood pressure (BP) indices in study population on admission date

significant. All analyses were performed using SPSS
software (version 21.0, IBM Corporation, Armonk,
NY, USA).

Results

Of 410 patients who were recruited and assessed in
the baseline, follow-up data were available for 380
(95%0) patients. According to the baseline data, there
was no significant difference between patients with
and without follow-up data (details are not shown).
Demographic and clinical characteristics of patients
entered into the analyses are summarized in table 1.
86 (23%), 50 (13%), and 23 (6%) patients had mild,
moderate, and severe depressive symptoms,
respectively. At the time of angiography, depressive
symptoms were not observed in 221 (58%) patients.

Depression status”

Moderate Severe
Sex <0.001
Male 204 (54) 146 (71) 38(19) 12 (6) 8 (4)
Female 176 (46) 75 (42) 48 (27) 38 (22) 15(9)
Age (year) 58.00 +9.24 58.00 + 9.49 59.00 +9.78 59.00+6.95  58.00+9.50 0.880
Education <0.001
Illiterate 155 (41) 76 (49) 42 (27) 24 (16) 13 (8)
Less than diploma 163 (43) 98 (60) 32 (20) 23 (14) 10 (6)
Diploma and 62 (16) 47 (76) 12 (19) 3(5) 0(0)
higher
Smoker 0.229
Yes 82 (22) 53 (65) 13 (15) 9(11) 7(9)
No 298 (78) 168 (56) 73 (25) 41 (14) 16 (5)
Residency 0.020
Urban 208 (55) 135 (65) 38(18) 26 (13) 9(4)
Rural 172 (45) 89 (50) 48 (28) 24 (14) 14 (8)
HXx-HTN 0.051
Yes 177 (47) 90 (51) 48 (27) 28 (16) 11 (6)
No 203 (53) 131 (65) 38(19) 22 (11) 12 (5)
Hx-DM 0.340
Yes 152 (40) 81 (53) 36 (24) 25 (16) 10 (7)
No 228 (60) 140 (61) 50 (22) 25 (11) 13 (6)
Hx-HD 0.090
Yes 177 (47) 92 (52) 43 (24) 30 (17) 12 (7)
No 203 (53) 129 (64) 43 (21) 20 (10) 11 (5)
TC (mg/dl) 157.00 + 42.88 15400+39.31 163.00+51.64 156.00+37.18 173.00+40.80 0.120
Extent of CAD 0.887
None 123 (32) 70 (57) 22 (18) 22 (18) 9(7)
1-vessel CAD 74 (20) 48 (65) 19 (26) 4(5) 3(4)
2-vessel CAD 79 (21) 45 (57) 20 (25) 10 (13) 4(5)
3 or more-vessel 104 (27) 58 (56) 25 (24) 14 (14) 7(6)
CAD
Severity of CAD 0.355
Normal 123 (32) 70 (57) 22 (18) 22 (18) 9(7)
Mild 14 (4) 8 (58) 3(21) 2 (14) 1(7)
Moderate 25 (7) 19 (76) 4 (16) 2(8) 0(0)
Severe 218 (57) 124 (57) 57 (26) 24 (11) 13 (6)

Data are presented as mean + standard deviation (SD) or frequency and percentage

“Percent in rows was calculated in total of patients in each level

Hx-HTN: History of hypertension; Hx-DM: History of diabetes; Hx-HD: History of heart disease; TC: Total cholesterol; CAD:

Coronary artery disease
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During the follow-up time, overall, at least one of
the MACEs occurred in 134 (35%) patients. On the
other hand, frequency of MACE occurrence was 4
deaths, 49 CABGs, 59 re-hospitalizations, 1 stroke, 17
re-angiographies, 40 PCls, and 11 Mls. Table 2
illustrates incidence of at least one of the MACEs
according to the patients’ depressive symptoms status.

In overall, the one-year MACE-free survival was
65% (95% CIL: 61%-69%). As shown in table 2,
patients with depression experienced a higher
occurrence of MACE. The one-year MACE-free
survival was lower in patients with higher severity of
depression than in those without depression (54%
with 95% CI: 61.1%-68.9%, 58% with 95%
CI: 44%-72%, and 39% with 95% CI: 20%-59%
for  patients with mild, moderate, and
severe depressive symptoms compared to 74% with
95% CI: 68%-80% for patients without depressive
symptoms, P < 0.001) (Figure 1).
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Female sex (P < 0.001), lower education
(P < 0.001), living in rural area (P = 0.020), and
having history of HITN (P = 0.050) were related to
higher level of depressive symptoms (Table 1);
however, none of them was related to the
MACE-free survival (P > 0.050 for all analyses)
(Table 3) and of the factors that were studied, only
severity and frequency of vessel involvement CAD
were significantly related to MACE-free survival
Patients with less severity and frequency of vessel
involvement CAD  had significantly  higher
MACE-free survival (P < 0.010 for both) (Table 3).
One-year MACE-free survival was 84% (with 95%
CI: 78%-90%), 64% (with 95% CI: 39%-89%), 88%
(with 95% CI: 74%-100%), and 52% (with 95%
CI: 46%-58%) for patients with normal, mild,
moderate, and severe CAD, respectively.
Furthermore, One-year MACE-free survival was
84% (with 95% CI: 78%-90%), 60% (with 95% CI:
48%-72%), 56% (with 95% CI: 42%-70%), and
55% (with 95% CI: 45%-65%) for patients with
normal, 1, 2, and 3 or more vessel involvement
CAD, respectively.

The Cox regression analysis demonstrated that,
adjusted for CAD extent, the risk of MACE in
patients with mild, moderate, and severe depressive
symptoms was 2.10 (95% CI: 1.38-3.11, P < 0.001),
1.93 (95% CI: 1.17-3.18, P = 0.010), and 3.06 (95%
CI: 1.70-5.51, P < 0.001) times that of patients
without depressive symptoms (Table 4, Model 1).
Similatly in the second regression model, adjusted
for CAD severity, the risk of one-year MACE

Figure 1. Major adverse cardiovascular event occurrence in patients with mlld, moderate, and
(MACE)-free survival probability during the first ge severe depressive symptoms was 1.96 (95% CI:
after angiography procedure according to depressive 1.30-2.94, P = 0.001), 1.88 (95% CI: 1.15-3.09,
symptoms status at baseliffdhe one-year MACE-free P = 0.012), and 2.81 (95% CI: 1.56-5.06, P = 0.001)

survival was lower in patients with higher severitly times that of patients without depressive symptoms
depression than those without depression (P < §.001 (Table 4, Model 2).

Table 2. Major adverse cardiovascular eve(fMACES) according to the patients’ depressive symmsto
Depression

Stroke  Mortality

satus None Re- PCI Re- CABG
hospitalization angiography

None 221 (58.0) 163(74.0) 23(100) 19(9.0) 8(40) 23(10.0) 6(3.0) 1(05 0(0)
Mild 86(23.0) 46(540) 16(19.0) 10(120) 4(50) 15(170) 1(1.0) 0() 3(4.0
Moderate  50(13.0) 28(56.0) 13(260) 7(140) 4(8.0) 7(140) 3(60) 0(0) 0(0)
Severe 23(6.0) 9(39.0) 7 (30.0) 4 (17.0) 1(4.0) 4(170) 1(40) 0() 1(4.0)
P <0.001 0.004 0.428 0.606" 0352 0418 - 0.017"

Data are presented as frequency and percentage

" Percent was calculated in total of patients of edepressive symptoms level. Some patients expetienwre than one event;
™ P-values reported with caution of low sample size

MACE: Major adverse cardiovascular event; PCl: Percutaneotsnary intervention; CABG: Coronary artery bypasaftqg;
MI: Myocardial infarction
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Table 3. Univariable Cox regression analysis of Discussion
demographic and clinical characteristics of patients
related to major adverse cardiovascular events
(MACEs) after first angiography

This study investigates the relationship between
depressive symptoms and MACE. The results
Factor HR  95% ClI P showed that MACE in patients with depression was

Sex (male) 0985 0.70-1.39 0933 more than patients without depression. MACE in

Age 1.002 0.98-1.02 0.855 different levels of depression was not significantly

Education 0.568" different. Depression in patients before angiography
Illiterate 1114 068183 0672 increased the risk of MACE up to 2.045 times.

Less than diploma 0911 0.55-151 0.717

Diploma and higher 1,000 MACE is an important factor of mortality and

Smoker (yes) 0816 053-126  0.360 rnorllaidit.y in patients with CAD.”. In.one of the ﬁ.rst
Residency (urban) 1.015 072-1.43 0933 studies, it was shown that mortality in patients with
Hx-HTN (yes) 1.012 0.72-1.42 0.947 and without depression was, respectively, 17% and 3%
Hx-DM (yes) 1.227 0.87-1.73  0.241 which was significantly different.?! The study of Tsai et
HX-HD (yes) 1201 085169 0292 al. during a 32-month follow-up showed that HTN,
-IIE-)C(:tent of CAD 1002 1.00-1.01 <%305081, having triple-vessel disease, stent implantation, and
None 1.000 ' uric acid were associated with MACE in this study.!¢
1-vessel CAD 2870 1.635.05 <0.001 Li et al. in a 1-year follow-up showed that the
2-vessel CAD 3352 1.93-581 <0.001 incidence of MACE in patients with depression was
3 or more-vessel 3365 1.99-568 <0.001 significantly higher than patients without depression
CAD . in both PCI and CABG patients.?2
Severity of CAD <0.001 The study of Frasure-Smith et al. indicated that
'I:l/l(i)lrénal %228 092-653  0.073 although scores more than 14 (= 14) in BDI among
Moderate 0740 022249 0627 men increased the risk of MACE, this was lower among
Severe 3621 224585 <0.001 female patients.”? Meyer et al. indicated that depression
Depression status <0.001" could independently predict the occurrence of mortality
None 1.000 and MACE; furthermore, it could be associated with
Mild 2091 139313 <0.001 better survival during the fallow-up.?* The bidirectional
g/(l:/g?gate %géi iggjg; 8832 link bet\yeen depressior} and revascularization has been
P-values demonstrated that there was a significant relation reported in sevetal studies.?2 o
between categorical variables as a whole and MACEs after In a 1-year follow-up, we have indicated that the
first angiography. depression status was associated with the increase in

HR: Hazard ratio; ClI: Confidence interval; Hx-HTN: History MACE risk. mortality. and readmission and also
of hypertension; Hx-DM: History of diabetes; Hx-HD: g s

History of heart disease; CAD: Coronary artery disease; MACE was higher in patients with depression than
MACES: Major adverse cardiovascular events patients without depression.

Table 4. Multivariable Cox regression analyses of factors related to major adverse cardiovascular
events (MACEsS) after first angiography

Factors Model 1 P Model 2 P
HR 95% CI HR 959% CI
Depression status <0.001 <0.001
None 1.000 1.000
Mild 2.075 1.383-3.111 <0.001 1.956 1.303-2.935 0.001
Moderate 1.932 1.172-3.184 0.010 1.882 1.146-3.091 0.012
Severe 3.057 1.697-5.506 <0.001 2.810 1.560-5.062 0.001
Extent of CAD <0.001
None 1.000
1-vessel CAD 3.119 1.760-5.530 < 0.001
2-vessel CAD 3.538 2.039-6.142 <0.001
3 or more-vessel CAD 3.517 2.080-5.948 <0.001
Severity of CAD <0.001
Normal 1.000
Mild 2.490 0.934-6.635 0.068
Moderate 0.911 0.269-3.082 0.881
Severe 3.765 2.327-6.094 <0.001

Cox regression models indicated significant hazard ratios (HRs) of baseline depressive symptoms status and
major adverse cardiovascular events (MACEs), respectively adjusted for coronary artery disease (CAD) extent
(model 1) and CAD severity (model 2); — P-values demonstrated that there was a significant relation between
depression status as a whole and MACE after first angiography.

HR: Hazard ratio; Cl: Confidence interval; CAD: Coronary artery disease
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The study of Sullivan et al.'® was aligned with
our study. In their study, 198 patients suffering
from stable coronary disease underwent selective
angiography during a 5-year follow-up. The results
indicated that depression status was associated
with revascularization and higher healthcare costs.
While in the study of Sullivan et al.,'> Hamilton
Rating Scale for Depression (HRSD) was used to
investigate the patients, we used BDI in our study.
In a prospective study in 2015, 2390 patients were
followed for 8.8 years. The patients with
depression were at increased risks of all-cause
mortality [relative risk (RR) = 2.84, 95% CI: 1.25-
0.49] compared with patients without depression.
When patients were stratified according to CAD
status, depression increased the risk of mortality
among patients with no CAD but not among
patients with CAD.?7

Despite the difference in the subjects and
depression measurement methods in these studies,
undesirable effects of depression on MACE were
very similar.

Several explanations might be suggested for the
higher risk of cardiovascular events in patients with
depression:

Endothelial dysfunction, platelet abnormalities,
autonomic nervous system (ANS) dysfunction, and
inflaimmation as evidenced by elevated C-reactive
protein (CRP) and cytokines may link depression
with adverse cardiac outcomes.?

Patients with depression are less likely to engage
in health-promoting behaviors including maintenance
of a healthy diet, regular exercise, smoking cessation,
adherence to medications, stress reduction, and
completion of cardiac rehabilitation programs.?

Decreasing secondary preventive behaviors in
patients with depression can aggravate HD and
increase the risk of mortality, which can explain the
prevalence of MACE in these patients.

This study had several limitations. In this
research, the emphasis was on depressive symptoms
as self-reported by the patients and without clinical
interview. As in self-report, the patient may report
his feelings incorrectly, therefore, it can adversely
affect the findings of the study.

The presence of a psychologist to investigate the
symptoms of depression and heart specialists in the
research team, accuracy in diagnosis of CAD
severity, arterial involvement based on angiography,
and the detailed data collected from the patients’
cardiac medical history were the merits of this
study. Additionally, this study was done at a referral

hospital in north of Iran which covers a large
number of patients in this area.

Our study showed that the higher frequency or
severity of vessel involvement CAD along with
depressive symptoms at the time of angiography
could predict the occurrence of MACE during the
year post angiography.

Conclusion

The prevalence of depression in patients
undergoing angiography and its relationship with
the increase of MACE in patients with and without
depression indicates the importance of assessing the
psychological status of these patients. Since
depression causes increasing financial burden on
health system, screening patients with depression
may allow physicians to provide more appropriate
and cost-effective care for them.
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