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Abstract. Background. There is a lack of local clinical epidemiological data describing the 
Objective: Our goal was to describe the 

demographic and clinical characteristics of patients with HF in two cardiological hospitals. 
The primary objective was to describe the demographic and clinical characteristics of patients 
with HF in two cardiological hospitals. The secondary objective was to further specify the pro-

hospitalized patients. Primary and secondary outcome measures corresponding to the objec-
tives were descriptive in nature. Methods. This was a retrospective non-interventional study 
based on secondary anonymous pooled database analyses on management of patients with 
HF. The retrospective data was provided by Sqilline’s Danny Platform® -
cial Intelligence) platform for real-world data. Results. The total number of patients with heart 
failure as main diagnosis or as comorbidity, or heart failure patients, treated on outpatient 
basis was 1313 (8%) as of 31th of March, 2019. The number of patients with heart failure as 
main diagnosis in the inpatient care was 413. The mean age of the patients was 69.77 years 
and more than 50% of  hospitalized patients were males. Ejection fraction was available in 
352 HF patients in the inpatient care as follows: 40-49% in 48 patients, less than 40% in 67 
patients and more than 50% in 240 patients. The most frequently observed comorbidity in 
hospitalized patients with two or more comorbidities (66.1%) was as follows: hypertensive 

Conclusions. 
We succeeded in describing the demographic and clinical characteristics of 413 HF patients 
in Bulgaria. Digitalization in healthcare is an unmet need which should be addressed on a 
broad societal scale requiring all stakeholders to be involved. 
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Abbreviations

BNP: brain natriuretic peptide
Ca: calcium
COPD: chronic obstructive pulmonary disease
CKD: chronic kidney disease

HF: heart failure
HfrEF: heart failure with reduced ejection fraction
HfpEF: heart failure with preserved ejection fraction

LVEF: left-ventricular ejection fraction
LVSD: left ventricular systolic dysfunction
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INTRODUCTION

Heart failure (HF) is a complex clinical syn-

-
-

pected to see a continued increase in the number 

dyslipidemia, and obesity), and improved survival 
rates after acute myocardial infarction. Despite re-

-

Belarus, and other former Soviet republics in Eastern 

number of HF patients. However, if we extrapolate 
-
-

-

primary cause of hospitalization for patients over 

has been a noticeable rise in hospitalizations for both 
heart failure and cerebrovascular disease. Within the 

-

Many patients experience re-hospitalizations due to 
exacerbated concomitant diseases such as diabe-
tes, renal failure, and anemia. These not only worsen 

of patients with heart failure, with a lower prevalence 
of left ventricular systolic dysfunction (LVSD) and 

ejection fraction (HFpEF), possibly due to concomi-
tant risk factors [6].

The impact of current treatment patterns in daily clini-
cal practice can be assessed and compared with the 

-

lines for HF at the time of the study. To achieve these 

available secondary data linked to clinical informa-

to better survival rates, reduced hospitalizations, and 
improved quality of life.

-

-
lines, the left-ventricular ejection fraction (LVEF) cut-of f 

-

-

-

Primary objective
-
-

Key outcome measures
-

tives are descriptive in nature and included: a) demo-

arterial hypertension, coronary artery disease, atrial 
-

structive pulmonary disease (COPD), obesity, ane-

 frequency of hospitalizations and re-hospitaliza-

 

 laboratory tests: blood creatinine with estimated 
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Secondary objectives
Secondary objectives aimed to further specify the 

 

 -

should be noted that the therapy was not evaluated 
in dynamics but analysis was based on two index 
evaluation moments: upon admission to the hospital 

Variables measured in this study included secondary 

measures, physical parameters.

-
sent was not required. The study was approved dur-

Study design
This retrospective non-interventional study was con-

-

-

-
rithms, Danny Platform extracts structured and un-
structured healthcare data, preprocesses and nor-

predictions, and treatment solutions.

Platform includes several steps such as data acquisi-

-

-
-

cal summaries, survival outcome measure analyses, 

-

It is important to note that the clinical decision to 

made in the past as part of routine clinical practice, 
separate from any consideration of participation in 
this study. Patients received standard medical treat-

-
ratory tests or medical procedures.

The clinical data used in this study were pre-recorded 

retrospective study, there was no requirement for a 
-

additional visits were expected to be performed.

-

-
ported into Sqilline’s Danny Platform, some data trans-
formation is performed, but no extra data is added.

Study population
The study population included adult patients with a 

-

-

index event was the earliest available patient hospital 

Key inclusion criteria
Patients included in the study were male and female 

-

Key exclusion criteria

from the study.

MATERIALS AND METHODS

structured and unstructured free-text forms. Our data 

-

them into structured data within the Danny Platform. We 
conducted checks to ensure data consistency, identify 
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For this report, we queried and extracted the patients 

The results were exported and further reviewed to 

is accessible in each user account on the platform. We 
present the results in bar charts for statistical summa-

possible. To facilitate interpretation, we also provide 

Statistical analysis
-
-

-

measures of central tendency (mean, median, and 
mode) as well as measures of statistical dispersion 
(standard deviation and standard error of mean). 
One-dimensional frequency distributions of disease 

-
solute frequency and relative frequency. To visually 
represent the results, we used pie and bar charts, 

RESULTS

Baseline characteristics

cardiovascular disease (with or without HF) on in-

both hospitals and some patients were treated on 
both inpatient and outpatient basis, but only once in-
cluded in the Total sum.

From this, the number of patients treated on inpatient 
-

-

-

-

and thrombosis of arteries of the lower extremities (ICD 

-

-

-

Table 1. 

CD-10 
code ICD10 Term Number of 

patients
%

(N = 413)

352

I48 115

67

41

33 8

18
18
17
17

16

-
tient care unit. Some patients have visited both hospitals and 
were reported to both but only once included in the total sum. 
Henceforth, the analysis is based only on available data on hos-
pitalized patients

The total number of hospitalized patients with heart 

failure patients, treated on outpatient basis was 
-

time of hospitalization) and most of the patients be-
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Table 2. Number of males and females in hospitalized 

Gender Female Male
186 227

%

Primary objectives

Demographics by ejection fraction range

heart failure was similar in both sexes, however 
-

heart failure and more often have had preserved 

-

Table 4. 

Inpatient care heart rate (bpm) 
by ejection fraction range <40% 40-49% > 50%

Mean

56 43
Median
Mode

Fig. 1. 

Table 3. 

Ejection fraction range Gender Age Number of patients
1
3
7
8

M 4

11
15
11
4
9
9

M 1
3
5
9
6
2
1
4
14
26
57
24
4

M 2
9

18
28
35

2
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Laboratory by ejection fraction range

Only available data in medical records are subject of 
here described retrospective analyses.

Table 5.

 
by ejection fraction range < 40% 40-49% > 50%

Mean

27 14 45

Median

Mode

-

Table 6. 

NT-proBNP level (pg/ml) 
by ejection fraction range < 40% 40-49% > 50%

Mean

12 35

Median

Mode

-
-

lowest in patients with preserved ejection fraction 

Table 7. 

HbA1c level (%) 
by ejection fraction range < 40% 40-49% > 50%

Mean

5 2

Median

Mode

Table 8.

Urea level (mmol/l) 
by ejection fraction range < 40% 40-49% > 50%

Mean

27 14 45

Median

Mode

Comorbidities by ejection fraction range (ejection 
fraction <40%)

The most frequently observed comorbidity in hospi-

Table 9. Comorbidities in patients with HF with ejection 

ICD-10 
code ICD-10 Term Number of 

patients 
%

(N = 67)

47

I48 19

6

6

3

2

2

2

1
1
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Comorbidities by ejection fraction range (ejection 
fraction 40-49%)

The most frequently observed comorbidity in hospitalized 
-

-

Comorbidities by ejection fraction range (ejection 
fraction > 50%)

The most frequently observed comorbidity in hospi-

-

(Table 11).

Number of heart failure patients in inpatient care with 
two or more comorbidities

The most frequently observed comorbidity in hospi-
talized patients with two or more comorbidities were 

The patients with two or more comorbidities present-

Table 10. 

ICD-10 code ICD-10 Term Number of 
patients

%

(N = 48)

I48 17

2

2

2

2

1

1

1

1

Table 11. 

ICD-10 code ICD10 Term Number of 
patients

%

(N = 240)

228

I48 61

14

11

7

5

4

3

2

2
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Secondary objectives

Distribution of patients according to NYHA

-

Table 13. Number of heart failure patients, inpatient care, 

II III IV N/A
2 8 8 398

Distribution of patients according to heart failure phe-
notypes

-

Table 14. Number of heart failure patients, inpatient care, 

Ejection fraction range < 40% 40-49% > 50% TOTAL
67 48 355

%

Distribution of applied therapies

We focused on and examined the main therapies 
administered (at admission and prescribed after 

-

-

-

-

Table 12. 

ICD-10 code ICD10 Term Number of patients % (N = 273)

213

I48 115

67

41

33

18

17

17

17

16

Table 15. 

ATC Level 2 ATC Level 3 Number of patients % (N = 67)
32
18

4
7
2
1
4

the denominator).
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-

Table 16. 

ATC Level 2 ATC Level 3 Number of patients % (N = 67)
1
48

2
44

19
2
7
7

Table 17. 

Ejection fraction range 1st hospitalization Ejection fraction range 2nd  hospitalization Number of patients
22
7

8
41
2

12
4
76

N/A 2

N/A
2

N/A 1

disease.

Fig. 2. 
-
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KEY RESULTS

-
tributed data for this study. The number of patients 

-

most prevalent comorbidities were hypertension, atri-

-

patients with preserved ejection fraction (Table 6). It 
-
-

-

-

-

patients improved to the preserved ejection fraction 

showed improvement in their ejection fraction status 

-

-
ized patients with reduced ejection fraction were furo-

-

-

DISCUSSION

The primary and secondary objectives in this study 
-

separate patients with HF to either reduced ejection 

like other observational studies, however the propor-
tion of patients with preserved ejection fraction was 

The most prevalent comorbidities in our study were 

-

patients. In our study we found that the number of 

-

it should be noted that in this case the follow-up pe-

half of the re-hospitalized patients were found to 
have non-cardiovascular indications [11]. The Heart 
Failure Pilot Study after a one-year follow-up report-

-

reasons, and hospitalizations due to HF accounted 

of the present study did not provide detailed informa-
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tion on either the cause for rehospitalization, or the 
outcome of the events. 

control in diabetes and heart failure is well-known, 

We found an improvement in the ejection fraction 

-

deterioration implies a worse disease outcome for 

-

meanwhile administration of Ca channel blocker was 

the treatment of HF patients with preserved ejection 
-

heart failure with reduced ejection fraction, outpatient 

-

-
portunity for treatment optimization that should not 

treatment patterns and early outpatient follow-up may 
inform intervention opportunities to improve clinical 

reduce the risk of death and rehospitalization in real 
-

local clinical practice.

that patients with HFmrEF have intermediate charac-
teristics between those of HFrEF and HFpEF. Unlike 

directed therapies in HFmrEF and HFpEF proven to 

Even our study with all the limitations of data collect-
ed, showed that compared to HFrEF patients, hospi-
talizations in HFmrEF/HFpEF patients were likely to 

-
diovascular and non-cardiovascular comorbidities is 

-
-

HFpEF population analyzed, hospitalizations also 

LIMITATIONS

Since this analysis is based on the secondary use 
-

not collected or not available in the medical records. 

-
timate rehospitalization or mortality in heart failure 

is the relatively small number of enrolled subjects in 
-
-

patients with mildly reduced ejection fraction had 

may well be caused by the small number of subjects 

-

data reported to the National Healthcare Insurance 
Fund as mentioned already. It is important to note 

CONCLUSION
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treatment patterns of hospitalized HF patients includ-

-

-
-
-

-
zation/structure within the healthcare system. Despite 

reliable analyses in service of national health polices 
and, most importantly, it improves patient safety and 

Despite the limitations, this study is valuable in ana-

healthcare.
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