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ABSTRACT

Objective: The goal of this study was to develop a national
database of patients hospitalized in Turkey with acute heart
failure (AHF) using evaluations of diagnostic and therapeutic
approaches.

Methods: Patient data were collected using an Internet-
based survey. A total of 588 patients were enrolled from 36
participating medical centers across the country.

Results: Mean age was 62+13 years and 38% of the patients
were female. Ratio of de novo AHF to study cohort was 24%.
Coronary heart disease and hypertension were found in 61%
and 53% of the patients, respectively. Valvular heart disease
was the underlying cause in 46% of heart failure patients. The
most frequent factor associated with decompensation was
noncompliance with treatment, observed in 34% of patients.
Systolic blood pressure was 125+28 mmHg and heart rate was
93+22 beats/minute in the cohort. The most common findings
on physical examination were inspiratory fine crackles (84%),
peripheral edema (64%), and cold extremities in 34%. Mean
ejection fraction (EF) measured at admission was 33+13%.
Preserved EF (=%40) was present in 20% of patients. On ad-
mission, 60%, 46%, and 40% of patients were using angioten-
sin-converting enzyme inhibitor/angiotensin receptor blocker,
beta-blocker, or aldosterone antagonist, respectively. In-hospi-
tal events were reported as 3.4% death, 1.6% stroke and 2%
myocardial infarction.

Conclusion: Compared to previous data collected around the
world, AHF patients in Turkey were younger, had more fre-
quently valvular heart disease as the underlying cause, and
were more noncompliant with medical treatment, but overall
mortality was lower. Drugs shown to reduce mortality, and
which also form the basis of guideline-directed medical thera-
py, are still used inadequately.

OzET

Amac: Bu ¢alismanin amaci, Turkiye’'deki akut kalp yetersiz-
ligi (AKY) nedeni ile yatan hastalarda tani ve tedavi yéntem-
lerinin de@erlendiriimesi sonucu ulusal bir veri tabani olustur-
maktir.

Yéntemler: Hasta verileri internette yer alan anket formunun
doldurulmasi ile toplandi. Calismaya Turkiye’de 36 merkez
katildi ve 558 hasta alind..

Bulgular: Ortalama yas 62+13 yil olup, hastalarin %38’i
kadindi. Yeni ortaya ¢ikan AKY orani %24 idi. Hastalarda
sirasiyla, %61’inde koroner kalp hastaliyi ve %53’Unde hi-
pertansiyon eslik etmekteydi. Altta yatan sebepler arasinda
kalp kapak hastaligi kalp yetersizligi hastalarinin %46’sinda
mevcuttu. Yetersizligi tetikleyici faktorler arasinda en sik te-
daviye uyumsuzluk hastalarin %34’lnde g6zlendi. Hastalarin
sistolik kan basinci 125+28 mmHg, kalp hizi 93+22 atim/dk
idi. Fiziksel incelemede en yaygin bulgular akcigerde ral %84,
periferik 6dem %64 ve ekstremitede sogukluk %34 oranin-
da saptandi. Bagvuru sirasinda élcllen ortalama ejeksiyon
fraksiyonu (EF) %33+13 idi. Korunmus EF (=%40) hastalarin
%2’sinde vardi. Hastalarin kabuldeki anjiyotensin donustari-
cli enzim inhibitéri/anjiyotensin reseptdr blokeri, beta-bloker
ve aldosteron antagonisti kullanim oranlari sirasiyla %60, 46
ve 40 idi. Hastane ici olaylar %3.4 6lim, %1.6 inme ve %2
miyokart enfarktiisi olarak bildirildi.

Sonug: Diinya 6lgeginde toplanmis bazi arastirma verileriyle
karsilastirildiginda, Turkiye’de AKY hastalari daha geng olup
daha blyuk bir siklikla altta yatan neden olarak kalp kapakgigi
hastaligina sahipti. Tibbi tedaviye daha fazla uyumsuz olma-
larina ragmen genel mortalite orani daha dusukti. Mortaliteyi
disirdigu gosterilen ve ayni zamanda kilavuzlarin yénlen-
dirdigi tibbi tedavinin temelini olusturan ilaglar hala yetersiz
kullaniimaktadir.
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Acute heart failure (AHF) is a fatal syndrome
characterized by rapid onset or worsening of
symptoms and/or signs of heart failure (HF).!'*! Defi-
nition of AHF encompasses both de novo HF and re-
cent decompensation of chronic heart failure (CHF).
This syndrome has high rate of mortality and morbid-
ity, and is a leading cause of hospitalization world-
wide. Despite that, AHF syndrome has received less
attention than CHF, and the majority of information
regarding AHF was derived from large surveys and
registries, rather than prospective clinical trials.

Large epidemiological studies, such as the Acute
Decompensated Heart Failure National Registry
(ADHERE) in the United States (US), the EuroHeart
Failure Survey II (EHFS II) and the more recent
European Society of Cardiology Heart Failure Pi-
lot Study (ESC-HF Pilot) representing pooled data
from European countries, and the worldwide Acute
Heart Failure Global Survey of Standard Treatment
(ALARM-HF), have provided important insights
regarding background characteristics, clinical pre-
sentation, emergency diagnosis and evaluation, as
well as initial and long-term treatment and short-
term survival of AHF patients.’*! These studies also
disclosed regional variations and temporal trends
for evaluation and treatment of AHF and reduction
in mortality with guideline-directed approach to di-
agnosis and treatment. Despite recent tremendous
progress in the field of HF treatment, rates of both
in-hospital mortality (10.7% in ALARM-HF) and
1-year mortality (17.4% for hospitalized patients in
ESC-HF Pilot) remained high, and subgroup analy-
ses revealed higher mortality in some patient subsets,
such as those with reduced (<45%) ejection fraction
(EF) (3.9% in ADHERE).1*>%

tions in treatment  appreviations:
strategies allows g
for  comparison 4rs
of AHF outcomes  4#F
. CAD  Coronary artery disease
and an estimate
for establishment EF Ejection fraction
of guidelines in a GDMT Guideline-directed medical treatment

. HF Heart failure

partlcular coun- HFpEF Heart failure with preserved EF
tl'y Present manu- HFrEF Heart failure with reduced EF
script is the first MRA
report of a pro-
spective nationwide AHF survey in Turkey, a coun-
try with more than 70 million inhabitants, and adds
to information on clinical characteristics, patient pro-
files, treatment strategies, in-hospital outcomes, and
prescribed medications. This study also provides a
benchmark for future studies that will enable evalu-
ation of temporal trends in AHF outcomes in Turkey.

Angiotension-converting enzyme
Angiotension receptor blocker
Acute heart failure

Chronic heart failure

Mineralocorticoid receptor antagonist

METHODS

Turkish registry for diagnosis and treatment of
acute heart failure (TAKTIK=Tiirkiye Akut Kalp
Yetersizligi Tan1 ve Tedavi Anketi) was a prospective
national survey of 36 medical centers across Turkey
that volunteered to collect and send data on AHF pa-
tients admitted to participating study centers between
December 2007 and June 2009. At least 1 investigator
was responsible for collection and electronic trans-
mission of patient data at each study site. At centers
with more than 1 investigator, a research coordinator
was chosen to organize and transmit collected data.
Centers included 22 university hospitals, 6 training
and research hospitals, 6 state hospitals, and 2 private
hospitals across the country. Figure 1 provides the
distribution of study patients according to province.
An electronic data collection and transmission system

Although large multinational surveys
and registries offer important informa-
tion on patient characteristics and man-
agement strategies for AHF, national
surveys, such as the French Observatoire
Frangais de I’Insuffisance Cardiaque Ai-
gué (OFICA) or the Italian Network on
Heart Failure (IN-HF) convey essential
knowledge for a particular region, since
geographic variations tend to change
patient characteristics.”®!  Moreover,
establishing record of regional varia-

Figure 1. The distribution of study patients by province.
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(www.epikriz.com) was used to enter and transmit pa-
tient data to the study coordination center. Through-
out the study, participating centers and investigators
were free to choose diagnostic steps and management
strategies according to institutional algorithms and in-
dividual decision-making.

Patient selection

All patients admitted to study institutions were includ-
ed in the study if they 1) had both signs (e.g., exercise
dyspnea, orthopnea, paroxysmal nocturnal dyspnea)
and symptoms (e.g., hypotension, jugular venous
distention, tachycardia, audible S3, pretibial edema)
compatible with heart failure, and 2) there was objec-
tive evidence of pulmonary congestion (e.g., audible
fine crackles over lungs or signs compatible with pul-
monary congestion on chest roentgenogram). Echo-
cardiographic or laboratory (e.g., B-type natriuretic
peptide levels) findings were not required, but were
recorded when available.

Data regarding demographic variables, past medi-
cal history, coexisting disease, drug use at admission,
previous heart failure, or documented asymptomatic
left ventricular dysfunction, clinical presentation at
admission, initial examination findings, echocardio-
graphic and laboratory findings, in-hospital treatment
including pharmacological agents, percutaneous or
surgical interventions, device implantation, final treat-
ment at discharge, and in-hospital outcome, as well as
complications were recorded by the investigator on
an electronic questionnaire. Validity and reliability
of the collected data were maintained by 6 regulators
randomly assigned to 6 study centers (again selected
randomly), and all data from a particular study center
were rejected if any inconsistencies between actual
and reported data were noted by regulators.

The study was conducted according to the prin-
ciples of the Declaration of Helsinki and ethical ap-
proval was obtained from the Ege University Medical
School Clinical Research Ethics Committee (decision
date: December 5, 2007; decision number: 07-11/8).

Statistical analysis

All statistical analyses were performed using statis-
tical software (SPSS version 17.0; IBM Corp., Ar-
monk, NY, USA). Continuous data were expressed as
mean+/-SD. Categorical variables were expressed as
percentages.

RESULTS

Demographic, clinical findings and medications on
admission (Table 1)

Mean age of patients was 62+13 years, and 38% of
patients were female. Diagnosis was de novo HF in
114 of 558 patients (24%), while remaining 444 pa-
tients had known CHF (76%). 61% of patients had
coronary artery disease (CAD), while 51% had hyper-
tension, 40% had diabetes, 20% had chronic obstruc-
tive pulmonary disease, and 16% had renal failure as
co-morbidities. In addition, atrial fibrillation was ob-
served in 32% of patients, and valvular heart disease
was present in 46%.

Table 1. Initial demographic and clinical findings of
patients included in the TAKTIK study

% Mean+SD

Age (years) 62+13
Female 38

De novo acute heart failure 24

Coronary artery disease 61
Hypertension 53

Diabetes mellitus 40

Chronic obstructive pulmonary disease 20

Chronic renal failure 16

Valvular disease 46

Atrial fibrillation 32

Acute coronary syndrome 29
Arrhythmia 30

Infection 22
Noncompliance to medical regimen 34

Systolic blood pressure (mmHg) 125+28
Systolic blood pressure <90 mmHg 3

Systolic blood pressure 90—140 mmHg 78

Systolic blood pressure >140 mmHg 19

Heart rate (beats/min) 93122
Respiratory rate (breaths/min) 23+7
Confusion 9

Peripheral edema 65

Cold extremities 34
Inspiratory rales 84

Jugular venous distention 41
Hepatomegaly 24

SD: Standard deviation.
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The most frequent finding on physical examina-
tion was pulmonary rales, which was observed in
84% of patients. Other physical examination find-
ings, in order of decreasing frequency, were pretibial
edema (64%), jugular distention (39%), coldness in
extremities (34%), hepatosplenomegaly (25%), and
altered mental state (9%).

Cause of decompensation was associated with new
acute coronary event in 29% of patients, ventricular

or supraventricular arrhythmia in 30%, infection in
18%, and non-compliance with medical treatment in
a further 34%. Some patients exhibited more than 1
cause of decompensation.

Laboratory findings on admission (Table 2)

On electrocardiography, 35% of patients had rhythm
other than sinus, 23% had left bundle branch block,
and 28% had ST segment abnormalities. Cardiomega-

Table 2. Initial laboratory findings of patients enrolled in the TAKTIK study

% Mean+SD
Electrocardiography
Abnormal rhythm 35
Pathological Q waves 42
Left ventricular hypertrophy 19
Left bundle branch block 23
ST segment elevation 6
ST segment depression 22
Normal ST segment 72
Telecardiography
Cardiomegaly 78
Pulmonary congestion 71
Pleural effusion 45
Echocardiogrphy
Patients with available echocardiographic data 88
Left ventricular ejection fraction 33113
Ejection fraction >% 40 20
Moderate-to-severe mitral regurgitation 37
Moderate-to-severe mitral stenosis 3
Moderate-to-severe aortic regurgitation 6
Moderate-to-severe aortic stenosis 2
Moderate-to-severe tricuspid regurgitation 36
Moderate-to-severe tricuspid stenosis 1
Complete blood count and blood chemistry
Hemoglobine (g/dL) 12.4x2.1
Creatinine (mg/dL) 1.40.9
Troponin | (ng/mL) 2.2+9
Sodium (mEq/L) 13615
Potassium (mEq/L) 4.410.7
Coronary Angiography
Patients with available coronary angiographic data 52
Three-vessel disease 41
Significant proximal LAD or LMCA stenosis 48
Nonsignificant/normal 30

LAD: Left anterior descending artery, LMCA: Left main coronary artery; SD: Standard deviation.
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ly (78%) and pulmonary congestion (71%) were most
frequent findings on telecardiography. Mean hemo-
globin level was 12.4+2.1 g/dL in study participants,
while mean serum creatinine was 1.36£0.9 mg/dL.
Of note, troponin I level was significantly elevated
(2.2+0.9 ng/mL). Echocardiographic data was avail-
able in 88% of patients. Mean EF% was 33+13, while
percentage of patients with EF% of 40% or more
(preserved EF%, [pEF]) was 20%. The most frequent
valvular disease was mitral regurgitation, seen in 37%
of patients. Coronary angiography was performed
during or before hospitalization on 52% of patients.
Of patients with available coronary angiography data,
70% had significant CAD in at least one major coro-
nary artery.

In-hospital course and outcomes (Table 3)

The most common agent used during hospitalization
was diuretic, administered to 86% of patients, fol-
lowed by parenteral nitrates in 55%. At least 1 inotro-
pic agent was administered to 31% of patients during
hospitalization, with dobutamine being the most com-
mon agent used (23%). Noninvasive ventilation was
used on 4% of patients, and 3% needed intubation and
mechanical ventilation. Left ventricular support was
used on 1% of patients, and a further 1% received ul-
trafiltration or dialysis during hospitalization. Table 3
provides a summary of medical treatment during hos-
pitalization.

During follow-up, 3.4% of patients died in-hos-
pital, and stroke was seen in 1.6% of patients. Myo-
cardial infarction was experienced by 2% of patients
hospitalized with AHF, either diagnosed at admission

Table 3. In-hospital treatment of patients enrolled in
the TAKTIK study

%

Noninvasive ventilation 4
Invasive ventilation 3
Intravenous diuretics (bolus/continuous) 61/25
Intravenous nitrates 55
Intravenous inotropes 31
Intravenous dopamine 18
Intravenous dobutamine 23
Intravenous levosimendan 6
Intra-aortic balloon pump

Ultrafiltration/Dialysis 1

or seen during hospitalization.
Medications at discharge (Table 4)

Table 4 is a summary of medications used by patients
prior to hospitalization and prescribed after discharge.
Before hospitalization, 60% of patients were taking
an angiotensin-converting enzyme (ACE) inhibitor
or angiotensin receptor blocker (ARB), while another
46% used beta-blocker, and 40% took mineralocorti-
coid receptor antagonist (MRA). Slight increase was
seen in percentage of patients prescribed beta-blocker
(57%) and MRA (52%) after discharge, and dramatic
increase in percentage of patients using cardiac gly-
coside was observed: Percentage rose from 4% before
hospitalization to 33% after hospitalization. Finally,
statins were more frequently prescribed at discharge
(35%) compared to before admission (23%).

Table 4. Medications received by patients enrolled in the TAKTIK study at admission and discharge

Drugs Admission (%) Discharge (%)
Diuretic 62 63
Angiotensin converting enzyme inhibitor 50 54
Angiotensin receptor blocker 10 8
Beta-blocker 46 57
Mineralocorticoid receptor antagonists 40 52
Digoxin 4 33
Vitamin K antagonist 14 10
Antiaggregant 65 67
Statin 23 35
Antiarrhytmic 14 7
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DISCUSSION

Present prospective survey characterized AHF patient
population in Turkey on a nationwide basis, and illus-
trated current practice standards for AHF patients in
Turkey. Findings underlined significant differences in
clinical presentation of AHF patients in Turkey com-
pared with other surveys from across the world. Fur-
thermore, results indicated that treatment strategies
were not based entirely on guideline-directed medical
treatment (GDMT), emphasizing the need for further
education of physicians and healthcare workers car-
ing for AHF patients, since adherence to GDMT is
associated with improved outcomes.

Registries and surveys conducted around the world
have demonstrated significant differences between
AHF patients admitted to emergency care, depending
on particular geographic location where the study was
conducted (Table 5). Patients in the US and European
countries were somewhat older, with mean age rang-
ing between 70 and 75 years.(3-5) In contrast, Dama-
sceno et al. found mean age of patients was 52 years
in Sub-Saharan Africa.”’ In the Gulf Acute Heart Fail-
ure Registry (Gulf CARE) study, which enrolled pa-
tients from Gulf countries, mean age of patients was
59 years.'"! Our figures correspond to midpoint be-
tween these extremes, with mean age of 62+13 years.
Mean age was 61 years in the earlier Heart Failure
Prevalence and Predictors in Turkey (HAPPY) study
conducted to assess prevalence of chronic heart fail-
ure in Turkey."" This variance in international results
reflects different etiologies of AHF in different coun-
tries. For example, frequency of valvular heart dis-
ease in the present study was higher than that seen
in European and American registries, probably due to
high rheumatic valve disease prevalence in Turkey.
13-6.121 Rheumatic valve disease and its sequelae affect
patients at younger age than other etiologies, such
as CAD. Only 22% of HF patients with reduced EF
(HFrEF) in ADHERE registry had accompanying val-
vular disease.”™ Younger age at presentation in Turkey
compared with other Western countries could have
important consequences, since age group includes an
important portion of active workforce, thus further
adding to economic burden already increased by hos-
pitalization.

Comorbidities in our patient cohort were somewhat
similar to other reports; however, hypertension was

significantly lower (51% in our cohort compared with
74% in ADHERE and 62% in EHFS II) and closer to
findings of Damasceno et al. (56%).°4% Patients with
HFpEF constituted roughly half of patient population
in ADHERE and EHFS 1I registries, and had more
favorable in-hospital outcome compared to HFrEF.
Relatively fewer patients with hypertension, together
with younger age at presentation and fewer female pa-
tients at admission (40% compared with 52% in AD-
HERE population), in contrast to studies conducted
in the US and Europe, could explain why HFpEF was
infrequent (20%) in our patient population. This trend
was also seen in studies of Damascano et al. and Perna
et al. conducted in Sub-Saharan Africa and Argentina,
respectively.”¥! Trend of fewer HFpEF admissions
outside the Western world is intriguing and certainly
deserves more study. Possible explanations include
genetic influences, younger admission age, reduced
incidence of hypertension in AHF population, dif-
ferences in definition, or underdiagnosis in countries
other than the US or Europe. In addition, to assess the
actual prevalence of HFpEF, echocardiographic data
must be available at both admission and discharge, as
some patients with HFpEF could have temporary re-
duction of EF% due to precipitating factors. It is not
possible to make a more definitive comment based on
the present report, as echocardiography was reported
voluntarily and only EF data at admission was avail-
able for our cohort.

In the present study, incidence of de novo HF was
24%; prevalence has been reported at between 12%
and 70% in other registries (Table 5). Interestingly,
prevalence of de novo HF shows regional distribu-
tion. Data from the US have indicated either compa-
rable (23% in ADHERE registry) or lesser prevalence
of de novo HF (12% in the Organized Program to
Initiate Lifesaving Treatment in Hospitalized Patients
with Heart Failure [OPTIMIZE-HF]) >4 while reg-
istries and surveys from eastern Asia have reported
the highest figures (63% in the Korean Heart Failure
[KorHF] study from South Korea and 64% in the
Acute Decompensated Heart Failure Syndromes [AT-
TEND] study from Japan).'>!¢! Frequency of de novo
HF in Europe and the Middle East has been some-
where in-between, but higher than the ratio in the
TAKTIK survey. However, in the majority of reports,
including the present report, CHF patients with acute
decompensation predominate. These findings empha-
size that rehospitalizations are frequent occurrence
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for patients with CHF and that management strate-
gies to reduce rehospitalization would be of benefit.
Data obtained using US Medicare program samples
indicated high rate of 30-day rehospitalization follow-
ing discharge (24.8%), which could be improved with
adequate treatment of congestion during hospitaliza-
tion.'”! Since proportion of patients with previously
known HF appears to be higher than de novo AHF in
the present report, we suggest that at least a sizeable
number of patients could benefit from a similar ap-
proach (e.g. obtaining dry weight before discharge) to
reduce admissions of CHF patients.

As in other registries, an important proportion
(approximately 50%) of patients in the present study
were not receiving GDMT prior to hospitalization.
Disproportionately high percentage of patients were
using MRAs compared to EHFS Il and ADHERE reg-
istries.** Both of those registries were created before
2010 and therefore predate universal recommendation
of MRA for HFrEF; this discrepancy probably repre-
sents temporal trend rather than physician preference.
Moreover, as thiazide diuretics are not available as a
stand-alone product in Turkey and instead are com-
bined with spironolactone, these findings may also
represent an “unintentional” use of spironolactone
in patients requiring thiazide diuretics. Importantly,
GDMT reduces relative risk for rehospitalization (as
illustrated in OPTIMIZE-HF registry), indicating that
a large portion of these hospitalizations could have
been prevented if adequate GDMT had been instituted
before hospitalization.'¥ Perhaps more dramatically,
nearly half of the patients were not prescribed ACE in-
hibitor/ARB, beta-blocker, or aldosterone antagonist,
despite the well-known effects of these drugs on mor-
tality. Although present figures are very close to val-
ues provided by contemporary studies, such as Gulf
CARE study conducted in 2012, analysis revealed
that nearly half of patients still do not receive GDMT.
Failure to comply with GDMT is a well-known risk
factor for increased morbidity and mortality. In OPTI-
MIZE-HF study, highest mortality rates were seen in
patients for whom beta-blocker treatment was either
withdrawn (24%) or who did not receive treatment
with beta-blocker (13%).'Y Therefore, more atten-
tion should be given to increasing GDMT awareness
of primary care physicians and cardiologists to re-
duce mortality and rehospitalization rates. Oddly, at
discharge, a large number of patients (33%) received
digoxin, a drug with mild effect on rehospitalization

rate and no effect on mortality at all. This drug re-
ceived Class I indication from European Society of
Cardiology (ESC) (when atrial fibrillation is present)
and Class Ila indication (for all patients) in American
College of Cardiology/American Heart Association
(ACC/AHA) guidelines, but recent cohort studies and
meta-analyses have cast doubt on effectiveness of di-
goxin even in patients with HF and atrial fibrillation.
(121891 Rather than prescribing digoxin, compliance
with GDMT would probably be more effective to de-
crease mortality and morbidity rates. In our study, it
was also observed that statins were prescribed at dis-
charge to a significant fraction of patients who were
not using statins previously. There are no proven ben-
efits of statin use in treatment of HF.''! Therefore, it
was concluded that statins were prescribed for pre-
vention of atherosclerotic events in patients with co-
existent coronary artery disease, rather than primarily
aiming at treatment of HF.

Strikingly high use of inotropic agents, particularly
dopamine (18%) and dobutamine (23%), was seen in
the present cohort; 31% of patients received at least 1
inotropic agent during hospitalization. In addition, 54
patients received dopamine and 55 patients received
dobutamine even with pEF. In comparison, 11% and
5% of patients in EHFS II and ADHERE cohorts re-
ceived dopamine, and figures are lower for other ino-
tropic agents.** None of the inotropic agents, includ-
ing levosimendan, have a positive effect on mortality,
and both ESC and ACC/AHA guidelines have Class
[T indication of inappropriate for use due to increased
mortality.!?

Finally, in-hospital mortality rate (3.4%) was com-
parable to some other large registries. ADHERE reg-
istry cited an in-hospital mortality rate of 3.8%, but
this figure is much higher in Europe (6.7% in EHFS
II, 7.3% in Italian series), Canada (8.7%, Lee et
al.®) and Japan (6.3%).7+816201 Whether these find-
ings represent an adequate standard of care in Turkey
remains to be investigated. Of note, Damasceno et al.
cited mortality rate of 4.2%, and African-American
patients in OPTIMIZE-HF registry had lower unad-
justed mortality rate.”'¥ Common element in both se-
ries was that mean age of patients admitted to hospital
was lower than that of other series, and age is simply
the most important factor for in-hospital mortality.
Since mean age in our cohort was also low (62 years),
this finding may merely indicate a lower-risk cohort.
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Study limitations

Although nearly all regions of Turkey were repre-
sented in the present study, number of patients in-
cluded in centers from eastern Turkey was notably
low, and nearly 50% of patients were recruited from 5
centers. Nonetheless, 95 patients were recruited from
regions of eastern and southeastern Turkey, consti-
tuting 17% of patients. Despite presence of regional
facilities, there were still many provinces in those re-
gions where there was no study center, so sample is
not entirely homogenous. Sample size (558 patients)
was somewhat limited due to inadequate number of
participating centers. This study was not designed as
a clinical trial and daily clinical practice was regis-
tered, so effects of treatments or management strate-
gies could not be evaluated. Longitudinal follow-up
after hospitalization was not possible for the current
registry. Although only registered cardiologists were
invited to serve as investigators, no standardization
for echocardiographic measures was possible. Ana-
lyzed data were observational.

Recommendations for AHF registries conducted in
the future

Rather than depending on voluntary participation,
study centers and investigators should be commis-
sioned by a governing body for data collection and
transmission. The characteristics and properties of
study centers that participate in a future study should
be more homogenous to assess patient characteristics
and evaluate management strategies from all around
Turkey. In particular, internal medicine clinics not
associated with a university or training and research
hospital should be invited to participate. Furthermore,
sample size should be increased. Number of patients
should be standardized for a better representation of
all AHF patients across Turkey. To increase compli-
ance of investigators, questions included in the survey
should be reassessed and reduced, if possible. Finally,
both study design and diagnostic algorithms should
be updated in future studies to prevent underrepresen-
tation of HFpEF patients.

Conclusion

TAKTIK observational registry is the first effort to
define the patient characteristics and clinical man-
agement strategies for AHF patients in Turkey. Our
results have shown some important differences in
Turkish patients, such as younger age at admission

and valvular disease as common cause of decom-
pensation, as well as high rate of medical noncom-
pliance (33%). GDMT use was still inadequate, and
adherence to guideline recommendations did not
improve at discharge. Somewhat large number of
patients were prescribed digoxin at discharge. Use
of inotropic agents during hospitalization was inap-
propriately high, but overall in-hospital mortality
rate was acceptable compared with other registry
data.
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