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ABSTRACT

Background: Heart failure patients accompany
heightened risks of depression. The coexistence of these
diseases not only increases mortality rates but also leads
to more frequent hospitalizations.

Aim: This study aims to analyze prognostic factors
in hospitalized HF patients with depression.

Materials and methods: A single-center cohort
study enrolled HF patients admitted between January
2019 and January 2022. Tests for depression (Hamilton
Depression Rating Scale; HAM-D) were performed on all
participants.

Results: The study cohort comprised 114 patients
with an average age of 70.6 + 9.6 years. Most patients
were classified as New York Heart Association (NYHA)
Class II/III prior to the index admission, and around 60%
exhibited a left ventricular ejection fraction (LVEF) above
50%. Depression severity varied across HF subgroups.
CAD and secondary pulmonary hypertension are crucial
in determining the prognosis of patients with HF with pre-
served (HFpEF) and reduced ejection fraction (HFrEF).
Anemia is a common factor increasing mortality in
HFpEF and with HF with mid-range ejection fraction
(HFmEF). Diabetes, especially insulin-dependent, affects
survival in patients with HFpEF, while it does not impact
prognosis in other subgroups. Advanced age and chronic
kidney disease are determining factors for survival in pa-
tients with HFpEF. Atrial fibrillation, alcohol abuse and
previous stroke are factors associated with higher mortal-
ity in patients with HFmEF.

Conclusions: This study provides valuable insights
for clinicians, aiding in the identification of high-risk pa-
tients and the implementation of proactive measures for
their management, thereby improving the care of HF pa-
tients with depression.
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BACKGROUND

Heart failure (HF) marks the advanced phase of car-
diovascular diseases (CVDs). Despite notable progress in
diagnosing, treating, and handling HF, patients continue
to confront heightened risks of mortality and readmission.
Recent research underscores mortality and readmission
rates of 17.4% and 43.9% among acute HF patients and
7.2% and 31.9% among those with chronic heart failure
(CHF). [1]

In a study conducted in Bulgaria, the authors
pointed out that patients’ willingness to pay for pharma-
cotherapy of ishaemic heart disease (IHD) is relatively low,
so it is supposed to be the same with HF. [2] Patients with
HF face a heightened risk of depression [3] and this con-
dition affects approximately 20% of patients with chronic
heart failure (CHF). [4] This co-occurrence of depression
with CHF is linked to elevated mortality rates, increased
hospitalizations, and greater healthcare resource utiliza-
tion. Moreover, events such as CHF-related hospitaliza-
tions tend to exacerbate depressive symptoms further. [5]

The current guidelines from the European Society
of Cardiology (ESC) and the American College of Cardi-
ology/American Heart Association (ACC/AHA) for heart
failure (HF) recommend screening for depression in HF pa-
tients and subsequent treatment when necessary. [6, 7]

Presently, depression symptoms are predominantly
assessed through questionnaire scales like the Patient
Health Questionnaire (PHQ)-9, Beck Depression Inventory
(BDI), Self-Rating Depression Scale, and Hamilton De-
pression Scale (HAMD). [8, 9] However, due to variations
among these scales and individual subjectivity, they still
somewhat compromise the accuracy of depression screen-
ing and diagnosis in patients with HF. [10]

Developing a predictive model holds significant
value for early disease screening, guiding clinical treat-
ment, and offering prognosis insights. Hence, constructing
such a model using clinically objective variables might
prove more effective and timely in identifying depressive
symptoms compared to conventional subjective scales.

J of IMAB. 2024 Oct-Dec;30(4)



AIM

This study seeks to analyze the factors influencing
the prognosis of hospitalized HF patients. Additionally,
it aims to establish a dependable predictive model for de-
pressive symptoms in hospitalized HF patients and fur-
nish objective indicators for the early detection and treat-
ment of these patients’ depressive symptoms.

MATERIALS AND METHODS:

The study is a single-center cohort study that en-
rolled patients with heart failure (HF) admitted to the De-
partment of Propaedeutics of Internal Diseases, Cardiol-
ogy clinic at University Hospital “Alexandrovska” be-
tween January 2019 and January 2022. Approval for the
study was obtained from the Ethics Committee of the Uni-
versity Hospital “Alexandrovska”. This study encom-
passed hospitalized patients diagnosed with heart failure
(HF) who met the established diagnostic criteria for the
condition. [6, 7].

Baseline data on hospitalized patients were col-
lected through interviews, medical records, and direct
measurements. This encompassed:

1. Demographic baseline information: Gender, Age,
Body mass index (BMI), Blood pressure, History of car-
diovascular disease (CVD), and Comorbidities.

2. Echocardiography was conducted within 48
hours of admission using ultrasound equipment (GE Vivid
95) to measure left ventricular ejection fraction (LVEF)
using the biplane Simpson method.

3. ECG-related parameters: Heart rate (HR), QRS in-
terval.

4. Blood tests for routine laboratory parameters:
Hematology, Biochemical parameters.

After discharge, all heart failure (HF) patients were
prescribed guideline-directed HF medication unless con-
traindicated. They were scheduled for follow-up visits at
1, 6, 12 and 24 months post-discharge. The study’s
endpoint event was defined as all-cause mortality and sur-
vival. The Hamilton Depression Rating Scale (HAM-D or
HDRS) is a widely used tool for evaluating depression
symptoms. It has been employed in numerous important
studies on depression and its treatment. The scale is typi-
cally administered by clinicians following either a struc-
tured or unstructured interview with the patient to assess

their symptoms. A total score is obtained by summing the
individual responses from each item.

e Scores below 7 usually indicate no depression
or remission.

* Scores ranging from 7 to 17 suggest mild depres-
sion.

e Scores between 18 and 24 reflect moderate de-
pression.

e Scores of 25 or higher indicate severe depression.

The statistical analysis was conducted as follows:

Statistical analysis was performed using SPSS ver-
sion 23.

Normally distributed data were reported as mean +
standard deviation (SD), while categorical variables were
expressed as frequency or percentage. Differences between
groups were assessed using the chi-square test for categori-
cal variables, one-way analysis of variance for normally
distributed continuous variables, and Mann—Whitney U
tests for skewed continuous variables.

Kaplan—Meier curves were employed to evaluate dif-
ferences in the risk of endpoint events between groups,
with log-rank tests used to determine statistical significance.
Variables with a significance level of P < 0.10 in the
univariate Cox regression analysis were included in the
multivariate regression analysis, utilizing bidirectional
elimination (entry and exit criteria set at P < 0.05 and P >
0.10, respectively). Cox regression analysis was utilized to
identify predictors for mortality in HF patients with depres-
sion, with hazard ratios and 95% confidence intervals (CI)
used to express the degree of association. Cut-off points
were determined using ROC analysis, and the area under
the receiver operating curve (AUC) was calculated.

RESULTS

We screened 332 patients, hospitalized patients
with heart failure (HF). The enrolled sample consisted of
114 patients who underwent study eligibility screening.
The study cohort comprised 51 (44.7%) men and 63
(55.3%) women. The average age at enrollment was 70.6
+ 9.6 years. Most patients were classified as New York
Heart Association (NYHA) Class II/III prior to the index
admission, and around 60% exhibited a left ventricular
ejection fraction (LVEF) above 50%. (Table 1).

Table 1. Distribution of depression, accessed by HAMD scale, in subgroups HF patients.

Severity of depression HFpEF HFmEF HFrEF

Mild 26 (37.7%) 6 (26.1%) 7 (28%)
Moderate 31 (44.9%) 9 (39.1%) 10 (40%)
Severe 10 (14.5%) 7 (30.4%) 5(20%)
Very severe 2 (2.9%) 1 (4.3%) 3 (12%)
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Table 2. CVD, risk factors and comorbidities in subgroups HF patients with depression.

Comorbidities HFpEF HFmEF HFrEF P

Mean age 69.3£9.2 74.5£8.2 | 70.4x11.2 0.044
Male 34.8% 60.9% 59.1% 0.096
Arterial hypertension 97.1% 100% 95.5% 0.254
Insulin-dependent DM 10.1% 13.0% 4.5% 0.014
Non-insulin-dependent DM 30.4% 30.4% 27.3% 0.523
Coronary artery disease 20.3% 26.0% 40.9% 0.004
Dyslipidemia 34.8% 34.8% 27.3% 0.654
Peripheral artery disease 2.4% 13.0% 27.2% 0.016
Chronic kidney disease 11.6% 34.8% 50.0% 0.031
Previous myocardial infarction 7.7% 8.7% 27.3% 0.008
Aortocoronary bypass 5.8% 4.3% 2.1% 0.012
Previous stroke 11.6% 39.1% 31.8% 0.001
Mitral stenosis 2.8% 0% 13.5% 0.002
Mitral insufficiency 88.4% 100% 95.5% 0.023
Aortic stenosis 10.1% 4.3% 9.0% 0.032
Aortic insufficiency 36.2% 43.5% 59.1% 0.007
Secondary tricuspidal insufficiency 87.3% 91.3% 90.9% 0.123
Anemia 24.6% 43.5% 36.4% 0.048
NYHA III 98.5% 87.0% 81.8% 0.025
NYHA IV 1.5% 13.0% 18.2% 0.011
Atrial fibrillation 36.1% 73.8% 68.2% 0.045
Alcohol abuse 49.3% 52.2% 50.9% 0.231

During the follow-up period, a total of 36 patients (31.6% of the sample) died. 15 (41.7%) of these patients were
with HFrEF, 9 (25.0%) with HFmEF and 12 (33.3%) with HFpEF.

HFpEF and depression

In the cohort of HFpEF, the presence of valvular
heart disease is associated with increased mortality. Valvu-
lar heart defects associated with reduced survival in these
patients include mitral stenosis (16.9%, p=0.008), aortic
stenosis (25.0%, p=0.041), and secondary tricuspid regur-
gitation (59.2%, p=0.020). Men have higher mortality than
women in this group, 58.3% vs. 41.7% (p=0.032). Patients
with insulin-treated diabetes mellitus (DM) have increased
mortality (25.0% vs. 7.0% with non-insulin-dependent DM,
p=0.040). The presence of coronary artery disease (CAD)
increases mortality in patients with depression and HFpEF
(33.3% vs 17.6% without CAD, p=0.007), especially in
those with a history of myocardial infarction (MI) (16.7%

vs 1.8%, p=0.021) and following aortocoronary bypass
(ACB) surgery (8.3% vs 0%, p=0.028). Peripheral artery dis-
ease is also associated with higher mortality in depressive
patients with HFpEF (8.3% vs. 0%, p=0.028). Using ROC
analysis, we found that patients with a pulmonary pressure
of 50 have a higher risk of mortality (sensitivity 65%,
specificity 85%, AUC 0.71, p=0.039). Anemia with
hemoglobin below 117g/l in women (sensitivity 67%,
specificity 75%, AUC 0.69, p=0.045) and below 125 g/l in
men (sensitivity 64%, specificity 81%, AUC 0.72, p=0.033)
is factor corresponding with reduced survival in this co-
hort. With multivariate Cox regression analysis, we create
a model of factors associated with reduced survival in pa-
tients with HFpEF and depression. (Table 3)

Table 3. The model of factors which increase mortality in patients with HFpEF and depression.

Predictor HR CI P

Secondary tricuspidal regurgitation (fig.1) 2.87 1.33-4.45 0.027
Pulmonary pressure > 50 mmHg (fig.2) 3.58 1.56-5.66 0.035
Previous myocardial infarction 4.25 2.21-8.56 0.032
Insulin-dependent DM 5.56 2.36-7.86 0.015
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Fig. 1. Kaplan-Maier curve showed reduced survival
of patients with secondary tricuspidal regurgitation
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Fig. 2. Kaplan-Maier curve showed reduced survival
of patients with pulmonary pressure above 50 mmHg
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HFmEF and depression

In this group, we found that alcohol consumption
increased the risk of mortality in patients with HFmEF
and depression by 33.3% vs 21.4% (p=0.032). The pres-
ence of atrial fibrillation also reduces the survival of these
patients (48.7% vs 18.5%, p=0.002). Patients with previ-
ous strokes have a higher mortality rate (44.4% vs. 21.2%,
p=0.023). Comorbidities like COPD were associated with
reduced survival (22.2% vs. 0% (p=0.045). End-systolic
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volume >75 ml corresponds with a higher mortality rate
(sensitivity 65%, specificity 74%, AUC=0.75, p=0.044).
Anemia with hemoglobin below 110 g/l (sensitivity 92%,
specificity 70%, AUC=0.69, p=0.006) is also factor corre-
lated with mortality in this cohort. In this group, alcohol
consumption (HR 2.55, 95%CI 1.47-6.21, p=0.012) and
ESV > 75 ml (HR 4.42, 95%CI 2.16-10.87, p=0.024) were
predictors of reduced survival on multivariate Cox regres-
sion analysis.

HFrEF and depression

Elderly patients >66 years with HFrEF and depres-
sion have a higher mortality rate (sensitivity 87%,
specificity 72%, AUC=0.77, p=0.045). Presence and sever-
ity of CAD were a risk factor for mortality of these patients
- 14.3% with single vessel disease vs 6.7% without CAD
(p=0.025); 15.8% with two-vessel disease vs 5.2% (p=
0.014) and 26.7 with three vessel disease vs 12.3% with-
out CAD (p=0.011), CKD is another comorbidity that re-
duce survival in this cohort of patients. Many
echocardiographic parameters were associated with mortal-
ity in this group: left atrial (LA) length> 58 (sensitivity
80%, specificity 62%, AUC=0.89, p=0.017).; systolic PA
pressure > 40 mmHg (sensitivity 83%, specificity 86%,
AUC=0.86, p=0.011); PLAX right ventricular outflow tract
(RVOT) >34 (sensitivity 77%, specificity 77%, AUC=0.78,
p=0.043). With multivariate COX regression analysis we
found that age >66 (HR 5.31, 95%CI 2.24-8.69, p=0.015);
CKD (HR 6.25.31, 95%CI 3.11-11.77, p=0.007) and pul-
monary hypertension with systolic PA pressure>40 mmHg
(HR 3.71, 95%CI 1.66-7.44, p=0.032);

DISCUSSION

Depression has emerged as a significant considera-
tion in patients with heart failure (HF), offering valuable
insights for prognosis stratification in individuals with HF
and associated comorbidities. While current HF guidelines
do not advocate for routine depression screening in HF pa-
tients, contemporary guidelines on cardiovascular disease
prevention underscore the importance of assessing mental
health as a modifier of risk. This is especially pertinent in
HF patients with depression, as evidenced by recent stud-
ies. Coping with the stigma of psychiatric illness is a con-
temporary problem, and it is related not only to the pa-
tients, their relatives, the general practitioners and the medi-
cal staff working in the mental health system but also to
the whole society. [14]

Many studies indicated that depressive symptoms
were associated with poorer prognosis in HF. Rutledge’s et
al. revealed that concurrent depression was a negative prog-
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nostic indicator for overall mortality in patients with heart
failure (adjusted relative risk: 2.10, 95% CI 1.71-2.58). [3]
Similarly, another meta-analysis involving 9 studies and
4012 heart failure patients found that those experiencing
depression exhibited a significantly elevated risk of all-
cause mortality compared to non-depressed counterparts
(HR = 1.51, 95% CI: 1.19-1.91). Subgroup analyses indi-
cated that major depression posed a substantially greater
risk of all-cause mortality in HF patients (HR = 1.98, 95%
CI: 1.23-3.19) than mild depression, which showed no sig-
nificant association with mortality risk (HR = 1.04, 95%
CI: 0.75-1.45). [10] Similarly, a 20-year follow-up study
revealed that major depression significantly heightened the
risk of all-cause mortality in HF patients compared to those
without depression (adjusted HR = 1.64, 95% CI: 1.27—-
2.11, P = 0.001), underscoring depression’s independent
role as a long-term prognostic risk factor in HF patients.[12]
Only one study provided a univariate hazard ratio (HR) for
cardiovascular mortality. Additionally, three studies pre-
sented multivariate HRs for cardiovascular mortality. Fol-
lowing adjustment for cardiovascular risk factors, depres-
sive symptoms did not exhibit a significant impact. [13]
According to a study involving 238 people, 75 of which
had a close relative with a psychiatric illness and 154 did
not have such, all respondents tend to correctly refer to the
relevant specialist, recognizing the main specifics in the
work of psychologists and psychiatrists; express a realis-
tic view that not all persons with mental illness are dan-
gerous, share their endorsement of receiving drug therapy
when necessary. [14]

The aim of our study is to analyze the mortality of
patients with depression and heart failure compared to their
ejection fraction and to identify the factors in each sub-
group that are associated with increased mortality.

This is the first study to examine mortality and prog-
nostic factors in the individual subgroups of HE. CAD is
crucial in determining the prognosis of patients with HF
with preserved and reduced ejection fraction, also, the se-

verity of CAD corresponds with a higher mortality rate.
Secondary pulmonary hypertension serves as a common
predictor of mortality in patients with HF with preserved
and reduced ejection fraction. Conversely, anemia is a com-
mon factor in increasing mortality in HFpEF and HFmEF.
Diabetes, especially insulin-dependent, affects survival in
patients with HFpEF, while it does not impact prognosis
in other subgroups. Advanced age and chronic kidney dis-
ease are determining factors for survival in patients with
HFpEF. Only in the HFmEF group is the combination of
depression with alcohol abuse associated with increased
mortality. Men with depression and HFpEF exhibit signifi-
cantly higher mortality compared to females. Atrial fibril-
lation and previous stroke are factors associated with higher
mortality in patients with HFmEF. Valvular heart diseases
correspond with reduced survival in HFpEF patients.

Our extensive literature review overwhelmingly in-
dicates the significant burden of mortality and morbidity
associated with depression in patients with heart failure.
This highlights the importance of increasing clinician
awareness regarding the use of user-friendly screening tools
to effectively assess depressive symptoms in these individu-
als. Furthermore, it underscores the necessity for further
evaluation and appropriate referral to specialized clinicians
for individuals demonstrating a high likelihood of depres-
sion. The data from the obtained algorithms would be use-
ful for the timely detection of high-risk patients and their
timely active treatment, which would improve the progno-
sis of patients with heart failure and depression.

CONCLUSION

This is the first study examining mortality in patients
with depression and the subgroups of heart failure. The data
obtained can be extremely useful in improving the prog-
nosis and timely treatment of patients with HF and depres-
sion. The resulting predictors of each group can allow
healthcare professionals to identify high-risk patients and
take proactive measures for their treatment.
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