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Abstract

Aims Outcomes reported for patients with hospitalization for acute heart failure (AHF) treatment vary worldwide.
Ethnicity-associated characteristics may explain this observation. This observational study compares characteristics and 1-year
outcomes of Kyrgyz and Swiss AHF patients against the background of European Society of Cardiology guidelines-based cardio-
vascular care established in both countries.
Methods and results The primary endpoint was 1 year all-cause mortality (ACM); the secondary endpoint was 1 year ACM
or HF-related rehospitalization. A total of 538 Kyrgyz and 537 Swiss AHF patients were included. Kyrgyz patients were younger
(64.0 vs. 83.0 years, P < 0.001); ischaemic or rheumatic heart disease and chronic obstructive pulmonary disease were more
prevalent (always P < 0.001). In Swiss patients, smoking, dyslipidaemia, hypertension, and atrial flutter/fibrillation were more
frequent (always P ≤ 0.035); moreover, left ventricular ejection fraction (LVEF) was higher (47% vs. 36%; P< 0.001), and>mild
aortic stenosis was more prevalent (P < 0.001). Other valvular pathologies were more prevalent in Kyrgyz patients
(P < 0.001). At discharge, more Swiss patients were on vasodilatory treatment (P < 0.006), while mineralocorticoid receptor
antagonists (P = 0.001), beta-blockers (P = 0.001), or loop diuretics (P < 0.001) were less often prescribed. In Kyrgyz patients,
unadjusted odds for the primary and secondary endpoints were lower [odds ratio (OR) 0.68, 95% confidence interval (CI):
0.51–0.90, P = 0.008; OR 0.72, 95% CI: 0.56–0.91, P = 0.006, respectively]. After adjustment for age and LVEF, no difference
remained (primary endpoint: OR 1.03, 95% CI: 0.71–1.49, P = 0.894; secondary endpoint: OR 0.82, 95% CI: 0.60–1.12,
P = 0.206).
Conclusions On the background of identical guidelines, age- and LVEF-adjusted outcomes were not different between Central
Asian and Western European AHF patients despite of large ethnical disparity.
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Introduction

Heart failure (HF) is a global pandemic, and while prognosis of
chronic HF has continuously improved worldwide during the

last decades,1 substantial variability of short-term outcome
is still reported for acute heart failure (AHF) patients living in
different world regions.2 Reason is foremost the complexity
of AHF syndrome with its multiple aetiologies, diverse pheno-
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types, and the variable disease severity.3,4 Moreover, many
therapeutic interventions failed to demonstrate prognostic
improvement.5 In addition, AHF management differs between
regions.6,7 And, last not least, ethnical disparity seems to play
a role as suggested by the observation that well-known pre-
dictors of death in Caucasian HF patients explain only 44.2%
of the variation of risk in Asian HF patients.8

In this complexity, identical guidelines for the care of car-
diovascular disease offer to study the impact of ethnical dis-
parity on short-term outcomes in patients with HF-related
rehospitalization (HHF). The guidelines of the European
Society of Cardiology (ESC) are established in most European,
many Arabian, and some Central Asian countries.9 Kyrgyzstan
and Switzerland endorsed the ESC guidelines more than
10 years ago providing a common background of established
cardiovascular care.10

On this basis, the present study compares characteristics
and outcomes of Kyrgyz AHF patients with a respective Swiss
cohort. As best application of the guidelines is primordial in
particular for the comparison of outcomes, this study con-
trasts cohorts of tertiary teaching hospitals, the National Cen-
ter of Cardiology and Internal Medicine (NCCIM) in Bishkek,
Kyrgyzstan, and the Lausanne University Hospital [Centre
Hospitalier Universitaire Vaudois (CHUV)] in Lausanne,
Switzerland.

Methods

Study design, population of the catchment area,
study population, and data collection

This observational two-centre-based study includes data of
consecutive AHF patients with transthoracic echocardiogra-
phy obtained during hospitalization for AHF treatment. The
NCCIM at Bishkek, Kyrgyzstan, and the CHUV at Lausanne,
Switzerland, are tertiary teaching hospitals providing ambula-
tory and hospital-based HF care with the option for structural
intervention and device implantation. However, treatment
options such as long-term continuous-flow left mechanical cir-
culatory support or heart transplantation were available only
at the CHUV. As the latter treatment is offered only to the rare
patient with AHF, this difference should not impact on results
of the present study. The study complies with the Declaration
of Helsinki and was approved by the local ethics committees
(Bishkek: local ethics committee 2019-7; Lausanne: CER-VD
2019-1158).

During the study period (2013–19), the general population
of the catchment area of the CHUV was composed of Swiss
(67%) and White people from other European countries
(26%) while 7% were from outside of Europe; for the NCCIM,
75% of the population of the catchment area were of Central

Asian origin, and 15% were of Eastern European
descendance.

The 2013–14 CHUV study participants were recruited from
a prospective observational cohort study at the CHUV includ-
ing 431 adult AHF patients11; 316 of the 431 patients were el-
igible as transthoracic echocardiography had been obtained
during index hospitalization. Patients with hospitalization
for AHF treatment in the years 2015–19 were derived from
another prospective observational study of AHF patients
(n = 221).12 Consistent with the study inclusion criteria, con-
secutive Bishkek AHF patients were included only when
transthoracic echocardiography was performed during index
hospitalization (n = 537). Exclusion criteria were patients with
AHF due to exacerbation of chronic obstructive pulmonary
disease, acute pulmonary embolism, acute myocardial ischae-
mia, stress-related cardiomyopathy, severe valvular regurgita-
tion or stenosis requiring immediate percutaneous or surgical
intervention, and complex congenital heart disease and pa-
tients after recent cardiac surgery. Further exclusion criteria
were acute metabolic, toxic, or infectious disease, pregnancy,
dialysis, or when comorbidity was considered to reduce sur-
vival time to <1 year based on investigator’s judgement
(T. A. or N. S.).

Parameters of study participants were retrieved from elec-
tronic charts at both centres. Data accuracy was tested in
20% of the study population revealing 99.7% correctness
(T. A. or N. S.). The primary outcome, 1 year all-cause mortal-
ity (ACM), was extracted from the national registries of
Kyrgyzstan and Switzerland (accessed 12/2021). The
outcome of HHF was retrieved from electronic charts of
each hospital.

Variable definitions and measures

All patients entering the final analysis had a validated clinical
diagnosis of AHF according to HF guidelines.13 Rheumatic
heart disease and previous myocardial infarction were docu-
mented by chart review. Tobacco abuse considered both past
and current smoking. Hyperlipidaemia, hypertension, diabe-
tes mellitus, and chronic obstructive pulmonary disease were
retrieved from each patient’s chart. Atrial flutter/fibrillation
was considered when paroxysmal, persistent, or permanent.
Plasma natriuretic peptides measures were not available for
82.7% of study patients and not entered into the final anal-
ysis. Echocardiography was performed or proofread by
board-certified cardiologists applying the respective ESC
guidelines.14 Left ventricular ejection fraction (LVEF) was
assessed using biplane Simpson method. HF medication
was documented pursuant to pharmacological class and cap-
tured both at admission and at discharge. Sodium-glucose
cotransporter-2 inhibition was prescribed for improvement
of glycaemic control in the years 2013–19; therefore, this
medication was categorized as oral antidiabetic treatment.
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Statistical analysis

Statistical analysis was performed with STATA 16.1 (StataCorp,
College Station, TX, USA). The comparisons were made be-
tween the NCCIM and CHUV cohorts and, furthermore,
between study participants with LVEF of<50% and ≥50%. This
classification was chosen as the ESC guidelines recommend
pharmacological HF treatment in HF patients with mid-range
LVEF in analogy to evidence available for HFrEF patients.13

Continuous variables are expressed as median ± interquartile
range; categorical variables are expressed as frequencies and
percentages. Comparisons of demographic, clinical, labora-
tory, and echocardiographic characteristics were performed
using Wilcoxon’s rank sum test for continuous variables and
χ2 test for categorical variables. A violin plot was used to
graphically show the difference of age between the two
cohorts.

To compare the study outcomes 1 year ACM (primary end-
point) and 1 year ACM or 1 year HHF (secondary endpoint),
odds ratios (ORs) and predicted proportions with 95% confi-
dence interval (95% CI) were calculated using logistic regres-
sion, both unadjusted and adjusted. Traditional cardiovascular
risk factors explain only 44.2% of mortality in Asian HF
patients,8 suggesting that their impact on mortality in the
two study cohorts differs. Therefore, in appreciation of the
large disparity between the two study populations for the ma-
jority of parameters and in univariate analysis investigating
association with 1 year ACM, we chose to adjust 1 year out-

comes only for age and LVEF in analogy to the MAGGIC
meta-analysis15 to avoid maladjustment.

Furthermore, unadjusted Kaplan–Meier estimates were
calculated for both cohorts in order to visualize the time to
event course for 1 year ACM stratified by LVEF of <50%
and ≥50%.

P-values < 0.05 were considered to represent significant
difference.

Results

Demographics

Overall, 1075 patients were included into the final analysis.
Asian ethnicity was present in 82% of patients of Central
Asian cohort and 1.3% of the Western European cohort.
Kyrgyz patients were younger (64 vs. 83 years, P < 0.001;
Supporting Information, Figure S1) and less frequently female
when compared with the Swiss cohort (38.8% vs. 48.6%,
P = 0.001) (Table 1).

Clinical characteristics and comorbidities

Table 1 shows that body mass index was higher in Kyrgyz
patients. Kyrgyz AHF patients had a lower average systolic
blood pressure but higher diastolic blood pressure at ad-

Table 1 Demographic and clinical characteristics of patients hospitalized for acute heart failure in Central Asia and Western Europe

Number of
observations All (n = 1075)

Central Asian cohort
(n = 538)

Western European cohort
(n = 537) P-value

Demographic characteristics
Asian ethnicity (%) 1075 448 (41.7) 441 (82.0) 7 (1.3) <0.001
Age (years) 1075 74 (62–84) 64 (56–72) 83 (75–88) <0.001
Female sex (%) 1075 470 (43.7) 209 (38.8) 261 (48.6) 0.001

Clinical characteristics
SBP at admission (mmHg) 1070 130 (111–150) 130 (110–150) 134 (118–153) <0.001
DBP at admission (mmHg) 1069 80 (68.0–90.0) 80 (70.0–90.0) 76 (63.0–89.0) <0.001
HR at admission (b.p.m.) 1073 88 (73–106.0) 89 (74.0–108.0) 85 (72.0–105.0) 0.210
BMI (kg/m2) 1050 27.3 (23.6–31.6) 28.4 (24.4–32.3) 26.3 (22.9–30.7) <0.001
BSA (m2) 1050 1.9 (1.7–2.0) 1.9 (1.7–2.0) 1.8 (1.7–2.0) <0.001
Rheumatic heart disease (%) 1075 47 (4.4) 47 (8.7) 0 (0.0) <0.001
Ischaemic heart disease (%) 1075 671 (62.4) 418 (77.7) 253 (47.1) <0.001

Comorbidities
COPD (%) 1075 298 (27.7) 173 (32.2) 125 (23.3) 0.001
Smoking (%) 1075 366 (34.0) 120 (22.3) 246 (45.8) <0.001
Atrial fibrillation/flutter (%) 1075 589 (54.8) 255 (47.4) 334 (62.2) <0.001
History of myocardial infarction (%) 1075 467 (43.4) 243 (45.2) 224 (41.7) 0.253
History of heart failure (%) 1075 891 (82.9) 518 (96.3) 373 (69.5) <0.001
Hyperlipidaemia (%) 1075 526 (48.9) 246 (45.7) 280 (52.1) 0.035
Hypertension (%) 1075 833 (77.5) 388 (72.1) 445 (82.9) <0.001
Diabetes mellitus (%) 1075 350 (32.6) 170 (31.6) 180 (33.5) 0.502

BMI, body mass index; BSA, body surface area; COPD, chronic obstructive pulmonary disease; DBP, diastolic blood pressure; HR, heart rate;
SBP, systolic blood pressure.
P-value compares parameters between Central Asian and Western European acute heart failure patients.
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mission (always P < 0.001). Heart rate was not different
between the two cohorts. The prevalence of ischaemic
heart disease was higher in Kyrgyz patients (77.7% vs.
47.1%; P < 0.001), while the prevalence of previous myo-
cardial infarction was not different between groups. A total
of 32.6% study participants was suffering from type 2 dia-
betes without significantly different prevalence between
Central Asians and Western Europeans. Chronic obstructive
pulmonary disease was more frequent in Kyrgyz patients
(32.2% vs. 23.3%; P = 0.001) despite of an overall lower
prevalence of tobacco consumption (22.3% vs. 45.8%;
P < 0.001). In contrast, Swiss AHF patients had a higher
prevalence of hypertension (82.9% vs. 72.1%; P < 0.001)
and atrial fibrillation/flutter (62.2% vs. 47.4%; P < 0.001)
(Table 1).

Laboratory characteristics

Laboratory measures were obtained at admission and, ex-
cept for creatinine levels, always significantly different.
Haemoglobin and haematocrit levels were higher in Central
Asians while white blood cell count and glucose levels were
lower in Kyrgyz patients. Regarding serum electrolytes, me-
dian levels for sodium and potassium were within the nor-
mal range but always higher in Western Europeans
(Table 2).

Echocardiographic parameters

Central Asian patients had significantly lower LVEF and higher
left ventricular end-diastolic diameters or indexed left ventric-
ular mass (always P < 0.001). Furthermore, the prevalence of
>mild regurgitation of the aortic, mitral, or tricuspid valves
was higher in Central Asians while >mild aortic stenosis was
more frequent in Western Europeans (always P < 0.001); mi-
tral stenosis was more prevalent in Central Asians, in particu-
lar, in participants with LVEF ≥ 50% (always P ≤ 0.009) (Table 3
and Supporting Information, Tables S3 and S6).

Drug and device treatment

HF medication use is shown separately for each cohort at ad-
mission and discharge; prescription is shown as a function of
the pharmacological class (Figure 1). During hospitalization,
HF drug prescription increased in both cohorts and for all
pharmacological classes except for angiotensin receptor
blockers (ARBs) that decreased by 5.2% at discharge in Swiss
AHF patients (Figure 1). At admission, the percentage of
Kyrgyz AHF patients with prescription of beta-blockers, angio-
tensin-converting enzyme inhibitors (ACE-Is), ARBs, and loop
diuretics was overall lower when compared with Swiss pa-
tients (Figure 1); moreover, the percentage was not different
between LVEF subgroups (Supporting Information, Table S4)
while being different between LVEF subgroups in Swiss AHF

Table 2 Admission laboratory characteristics of patients hospitalized for acute heart failure treatment in Central Asia andWestern Europe

Number of
observations All (n = 1075)

Central Asian cohort
(n = 538)

Western European cohort
(n = 537) P-value

Haemoglobin (g/L) 1075 130 (112–146) 140 (125–154) 120 (106–135) <0.001
Haematocrit (%) 892 39 (34–43) 42 (37–46) 37 (33.0–41.0) <0.001
Leucocytes (109/L) 1074 7.6 (6.2–9.6) 7 (5.8–8.5) 8.3 (6.8–10.7) <0.001
Glucose (mmol/L) 1036 6.2 (5.1–7.6) 5.3 (4.6–6.7) 6.9 (5.8–8.4) <0.001
Creatinine (mmol/L) 1072 107.7 (89–136) 105.2 (91–127) 111 (86–149) 0.151
Sodium (mmol/L) 934 138 (135–141) 136 (133–139) 139 (136–142) <0.001
Potassium (mmol/L) 1054 4.2 (3.9–4.7) 4.1 (3.8–4.5) 4.3 (4.0–4.7) <0.001

Measures were performed in laboratories working in accordance with ISO 15189 or 17025.

Table 3 Echocardiographic characteristics of patients hospitalized for acute heart failure treatment in Central Asia and Western Europe

Number of
observations

All
(n = 1075)

Central Asian cohort
(n = 538)

Western European cohort
(n = 537) P-value

LVEF (%) 1075 42 (29–55) 36 (26–47) 47 (35–60) <0.001
LVEDD indexed (mm/m2) 941 30 (26–35) 31 (27–35) 29 (25–34) <0.001
LVM indexed (g/m2) 922 117 (93–147) 132 (103–162) 105 (85–129) <0.001
>Mild mitral regurgitation (%) 1075 882 (82.0) 489 (90.9) 393 (73.2) <0.001
>Mild mitral stenosis (%) 1075 50 (4.7) 37 (6.9) 13 (2.4) 0.001
>Mild aortic regurgitation (%) 1075 457 (42.5) 272 (50.6) 185 (34.5) <0.001
>Mild aortic stenosis (%) 1075 109 (10.1) 20 (3.7) 89 (16.6) <0.001
>Mild tricuspid regurgitation (%) 1075 676 (62.9) 394 (73.2) 282 (52.5) <0.001

LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular ejection fraction; LVM, left ventricular mass.

4 T. Abdurashidova et al.

ESC Heart Failure (2023)
DOI: 10.1002/ehf2.14591

 20555822, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ehf2.14591 by U

niversitat B
ern, W

iley O
nline L

ibrary on [13/12/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



patients (Supporting Information, Table S7). At discharge, the
percentage of Central Asian AHF patients on beta-blockers,
ACE-Is, ARBs, and loop diuretics was largely increased (Fig-
ure 1), again without significant difference between LVEF
subgroups (Supporting Information, Table S4). In the Western
European cohort, at admission, the portion of AHF patients
on beta-blockers, ACE-Is, ARBs, and loop diuretics was overall
higher (Figure 1), in particular, in AHF patients with
LVEF < 50% (Supporting Information, Table S7). Different to
the Kyrgyz patients, the increase of the portion of Swiss
AHF patients on beta-blockers, ACE-Is, ARBs, and loop di-
uretics at discharge was more important in the <50% LVEF
group when compared with those with LVEF ≥ 50%
(Supporting Information, Table S7). For antagonists of the
mineralocorticoid receptor antagonist (MRA), baseline pre-
scription was higher in Central Asians (Figure 1) and the in-
crease of MRA administration was more important across
both LVEF groups during hospitalization when compared with
Western Europeans. In contrast, in Western Europeans, the
increase of MRA treatment at discharge was mostly limited
to the <50% subgroup (Supporting Information, Table S7).

Outcomes

The association of variables with 1 year ACM is shown in
Supporting Information, Table S1 for the whole study collec-
tive and separately for the Kyrgyz and Swiss study cohorts. Al-
together, the Kyrgyz and Swiss study cohorts differ largely
with respect to associations between single parameters and
1 year ACM, highlighting the disparity between the two study
groups.

The primary and secondary outcomes differed between the
cohorts with lower unadjusted odds for Kyrgyz patients (1 year
ACM: OR 0.68, 95% CI: 0.51–0.90, P = 0.008; 1 year ACM or
HHF: OR 0.72, 95% CI: 0.56–0.91, P = 0.006) (Figure 2), and
the unadjusted Kaplan–Meier estimates suggest that this dif-
ference is related to a less important early event rate in
Kyrgyz patients (Supporting Information, Figure S2).

However, no significant difference remained between the
two study cohorts when adjusting for age and LVEF neither
for the primary endpoint (OR 1.03, 95% CI: 0.71–1.49,
P = 0.894) nor for the secondary endpoint (OR 0.82, 95% CI:
0.60–1.12, P = 0.206) (Figure 2).

Discussion

This study compares demographic, biological, and clinical
characteristics, HF drug change during HHF, and 1 year out-
comes between Kyrgyz and Swiss AHF patients. The particu-
larity of this study is that characteristics and outcomes of
HF care in Kyrgyzstan and Switzerland are contrasted on the
background of ESC guidelines that are established in both
countries. Characteristics of the Kyrgyz and Swiss study par-
ticipants differed largely; nonetheless, 1 year ACM and the
combined endpoint of 1 year ACM or HHF were not different
between Kyrgyz and Swiss HF patients when adjusted for age
and LVEF.

HF represents a significant burden to Asian and European
societies with prevalences varying from 1.3% to 6.7%
among Asian regions while ranging from 1.0% to 4.4% across
European countries.16–19 Asian and European HF populations
also differ with respect to 1 year outcomes, with 1 year
ACM ranging from 7.4% in Northeast Asian patients to 13%
in Southeast Asian patients8 while varying from 6.9% to
11.3% among European regions.20 Reason for this heteroge-
neity of HF-related outcome is multifold and has been linked
with unequal access to medical care,2 regional diversity of
AHF and chronic HF management,7,21 and variable genetic
background due to ethnical disparity.22

This complexity motivated the present comparison of char-
acteristics and 1 year outcomes between patients hospital-
ized for AHF treatment in Kyrgyzstan or Switzerland since
both National Societies of Cardiology endorsed the ESC
guidelines more than 10 years ago.10,23 This provides the
unique opportunity to investigate the impact of ethnical dis-
parity on outcomes against the background of common
guidelines for cardiovascular care. In order to reassure best
application of the guideline-directed medical therapy, we
compared patients hospitalized for treatment of AHF at two
tertiary centres: the National Center of Cardiovascular Care
and Internal Medicine, Bishkek, Kyrgyzstan, and the Lausanne
University Hospital in Switzerland. Implementation of guide-
lines, as well as recruitment of study participants in tertiary

Figure 1 Change of heart failure drug treatment between admission and
discharge in Kyrgyz and Swiss patients hospitalized for acute heart failure
treatment. ACE-I, angiotensin-converting enzyme inhibitor; ARB, angio-
tensin receptor blocker; MRA, mineralocorticoid receptor antagonist.
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centres, does not guarantee best application of best
guideline-directed medical therapy. But, in both cohorts, pre-
scription of most HF drugs increased from admission to dis-
charge and this increase was even more important in Kyrgyz
AHF patients, substantially narrowing the considerable gap
of prognostic HF drugs prescription between both cohorts
present at admission.

As expected, the Kyrgyz and Swiss study populations dif-
fered with respect to their profiles with a higher portion of
female sex (48.6%) in the latter while only 38.8% were
women in the former. Moreover, Kyrgyz patients had a higher
prevalence of chronic obstructive bronchopneumopathy,
while smoking, diabetes, dyslipidaemia, hypertension, and
atrial fibrillation were more frequent in Western Europeans.
Similar differences have been demonstrated in previous
reports,2,6,17,20 and this overall distinct risk profile may, at
least in part, explain the finding that traditional cardiovascu-
lar risk factors explain only 44.2% of mortality in Asian HF
patients.8

Kyrgyz and Swiss AHF patients also differed largely with
respect to age as median age was 83 years in Western Eu-
ropeans while Kyrgyz patients were much younger
(64 years). The relatively young age of the Kyrgyz AHF pa-

tients contrasts to reports from the Japanese Kyoto-HF reg-
istry (80 years) or Japanese study participants in the
EVOLUTION-HF study.24,25 However, national registries of
other Asian countries report younger age for their HF pa-
tients (China: 65 years; Korea: 68.5 years; Thailand:
67 years; India: 61.2 years; Gulf countries: 59 years; and
South Asia: 61 years). In contrast, the higher age of the
Swiss study population corresponds to records from large
contemporary registries, which had included predominantly
White patients.26

Kyrgyz and Swiss study patients were furthermore largely
different with regard to the portion of AHF patients with
preserved LVEF, which accounted for 49.9% of all Swiss AHF
patients but was only 18.8% of the Kyrgyz AHF patients.
The 49.9% of AHF patients with preserved LVEF in the Swiss
population correspond to the 46% of respective AHF patients
reported from the Get With The Guidelines registry, which
had included mostly White patients with HHF hospitalization
in the United States.26 In Asian patients, however, the
REPORT-HF registry indicates a 28% proportion of AHF pa-
tients with preserved LVEF for Southeast Asia,2 while the
ASIAN-HF registry reports a variable portion of HF with pre-
served ejection fraction patients varying from 14.9% to

Figure 2 Adjusted and unadjusted predicted proportions for the outcome 1 year all-cause mortality (ACM) and composite outcomes 1 year ACM or
heart failure-related rehospitalization (HHF) in Kyrgyzstan (KG) and Switzerland (CH) patients. Adjusted for age and left ventricular ejection fraction.

Adjusted: for age and LVEF. 
ACM = all-cause mortality, CH = Switzerland, HFrR = heart failure 
related rehospitalisa�on, KG = Kyrgyzstan
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24.6% for South and Northeast Asia.8 Altogether, this sug-
gests that the prevalence of HF subtypes in the present study
corresponds to reports published for Western and South and
Northeast Asian regions.

Unadjusted logistic regression analysis of primary and
secondary outcomes showed, in the present study, a signif-
icantly lower incidence in Kyrgyz AHF patients. However,
this difference was no longer present after adjustment for
age and LVEF. We chose to adjust only for these two pa-
rameters in acknowledgement that these two real-world
study populations present large difference across most an-
thropometric, clinical, and biological parameters. Therefore,
we were concerned whether multi-adjusting on the basis of
univariable analysis disrespects the heterogeneous risk re-
lated to the distinct environmental, clinical, and genetic fac-
tors in both countries. We adjusted nonetheless for the pa-
rameters age and LVEF, in appreciation of the different age
and LVEF distributions of the two study populations as visu-
alized in the violine plot. Both parameters are central de-
terminants of ACM in chronic HF as demonstrated by the
MAGGIC meta-analysis.15 In the present cohort, age was re-
lated with the primary endpoint in univariable analysis
while LVEF was related with the primary outcome only in
Central Asian patients. However, the not significant associa-
tion of LVEF with 1 year ACM in Western Europeans is in
accordance with the observation in the MAGGIC
meta-analysis showing that the risk for mortality is similar
across HF subtypes.15

The achievement of not different outcomes in a statistical
analysis staying close to the real-world situation went along
with a significant increase of the portion of AHF patients on
prognostic HF drug treatment at discharge in either study
population. In Kyrgyz patients, this increase was observed
across the LVEF subgroups while noticeable increase of the
number of Swiss HF patients on prognostic HF drug treat-
ment was limited to patients with LVEF < 50%. This explains
why at discharge, more Kyrgyz AHF patients were on
beta-blocker when compared with Swiss patients (76% vs.
68%). Moreover, a large difference with respect to MRA
treatment was noticeable, which was at discharge more often
prescribed in Kyrgyz patients (71.9% vs. 19.2%). This large dif-
ference of the latter is intriguing; however, MRA treatment is
known to vary largely across all world regions: For example,
the REPORT-HF registry demonstrates MRA application in
38% of Southeast Asian patients, 45% in the Japanese pa-
tients, and 63% in Western European HF patients, while
MRA treatment was applied in only 14% of AHF patients doc-
umented by the Get With The Guidelines registry in the
United States.26 Application of MRA was not associated with
survival benefit in the GREAT and the Kyoto-HF registry27,28

but related with a significant reduction of incident rehospital-
ization in the Kyoto-HF registry,28 which may explain, at least
in part, the lower incidence of the secondary endpoint in
Kyrgyz patients.

Study limitations

Interpretation of the study results has to consider that this
observational study enrolled the study participants in teach-
ing hospitals with tertiary centres for HF care. Therefore,
the study might not represent patients with limited access
to the healthcare services especially in Kyrgyzstan, where
NCCIM serves as unique referral centre. Furthermore, pa-
tients were included only when echocardiography had been
performed at index hospitalization, which might have
excluded AHF patients presenting with another profile. In
addition, we have to acknowledge that the retrospective ob-
servational study suffers from the large absence of natriuretic
peptide measures both at the NCCIM and at the University
Hospital of Lausanne. Last not least, interpretation of the
study results has to consider that prescription of discharge
HF drugs at 1 year time interval after HHF was not assessed,
a bias this study shares with many other studies.29 In fact,
results from the EVOLUTION-HF suggest that drug discontinu-
ation occurs for all HF drugs across Western Europeans,
Americans, and North East HHF patients and most often
during the first 3 months.25 This may explain the high early
mortality in the present study and many other studies inves-
tigating AHF populations.29 The EVOLUTION-HF furthermore
suggests that many Western European, American, and Asian
patients remain on the HF drug dose prescribed at discharge
from HHF25; however, even a low drug dose level has been
shown to improve survival.30 Altogether, as similar change
of HF drug medication occurs across different world regions
after discharge from HHF, and, moreover, the two cohorts
were treated in tertiary hospitals and followed in urban
catchment areas, there is good reason to assume that appli-
cation of the guidelines-directed medical therapy was
respected in the follow-up of the study participants.

Conclusions

This observational study including consecutive Kyrgyz and
Swiss patients with hospitalization for AHF treatment shows
that 1 year ACM or the combined endpoint of 1 year ACM
or HHF were not different when adjusted for age and LVEF.
This suggests that application of ESC guidelines has the po-
tential to outperform ethnic disparity.
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