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Aims The HEart function Assessment Registry Trial in Saudi Arabia (HEARTS) is a national multicentre project, studying
clinical features, management, short- and long-term outcomes, and mortality predictors in patients admitted with
acute decompensated heart failure (ADHF).
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Methods
and results

Our prospective registry enrolled 2610 ADHF patients admitted to 18 hospitals in Saudi Arabia between October
2009 and December 2010, and followed mortality rates until January 2013. The patients included 66% men and 85.5%
Saudis, with a median age (interquartile range) of 61.4 (15) years; 64% had acute on chronic heart failure (HF), 64.1%
diabetes mellitus, 70.6% hypertension, and 55.7% CAD. Exacerbating factors for hospital admission included acute
coronary syndromes (37.8%), infections (20.6%), non-compliance with low-salt diet (25.2%), and non-compliance
with HF medications (20%). An LVEF <40% was found in 73%. In-hospital use of evidence-based medications was
high. All-cause cumulative mortality rates at 30 days, 6 months, 1 year, 2 years, and 3 years were 8.3, 13.7, 19.5, 23.5,
and 24.3%, respectively. Important independent predictors of mortality were history of stroke, acute on chronic
HF, systolic blood pressure <90 mmHg upon presentation, estimated glomerular filtration rate <60 mL/min, and
haemoglobin <10 g/dL.
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Conclusion Patients with ADHF in Saudi Arabia presented at a younger age and had higher rates of CAD risk factors compared
with those in developed countries. Most patients had reduced LV systolic function, mostly due to ischaemic aetiology,
and had poor long-term prognosis. These findings indicate a need for nationwide primary prevention and HF disease
management programmes.
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Introduction
Heart failure (HF) is a major cause of morbidity and mortality
worldwide, and has significant negative impacts on quality of life,
healthcare costs, and longevity.1–3 It has been estimated that each
year >2 million patients in Europe and the USA require hospitaliza-
tion due to acute decompensated heart failure (ADHF).4,5 The total
cost of HF in the USA exceeds US$40 billion annually, with >50%
of this cost related to hospitalization.6 Randomized controlled tri-
als studying HF are often biased by the inclusion of selective HF
patient populations that are managed in ideal settings. Therefore,
registries have been created to record ‘real-life’ clinical features and
management of patients with ADHF.7–16 However, most of these
studies have been performed in North America and Europe, and
scarce data are available for Arab populations that have different
ethnic and cultural backgrounds.17–19

The HEart function Assessment Registry Trial in Saudi Arabia
(HEARTS) is the first prospective multicentre survey in the King-
dom of Saudi Arabia and in the Arab population to study patients
with ADHF and high-risk chronic HF. HEARTS also involves a qual-
ity improvement initiative that aims to identify ‘knowledge–care’
gaps and potentially improve patient outcomes. In the present
study, we examined the HEARTS data, and reported the baseline
clinical presentation, management, short- and long-term outcomes,
and independent predictors of death in patients with ADHF. We
also compared our overall results with the international data avail-
able about this patient population.

Methods
Study population
HEARTS is a prospective registry and quality improvement initia-
tive that comprises consecutive inpatients and high-risk outpatients
with HF. In this report, we included only patients with ADHF admit-
ted to hospital [coronary/intensive care unit (CCU/ICU) or ward],
whether de novo (no previous history of HF) or acute on chronic HF,
who required treatment with i.v. diuretics, inotropes, or vasodilators.
Patients with ADHF were defined as those with rapid onset of symp-
toms and signs secondary to abnormal cardiac function, and included
(i) symptoms (dyspnoea at rest or on exercise, fatigue, tiredness, ankle
swelling); (ii) signs (tachycardia, tachypnoea, elevated jugular venous
pressure, pulmonary rales, pleural effusion, hepatomegaly, peripheral
oedema); and (iii) objective evidence of structural or functional abnor-
mality of the heart at rest (third heart sound, murmurs, cardiomegaly,
abnormal echocardiogram, raised natriuretic peptide concentration).3

We excluded those who were ≤18 years of age, who refused to con-
sent, and ADHF patients who were managed and discharged from
the emergency department without hospital admission. The study was
approved by the ethics committees at each hospital. Verbal informed
consent has been obtained from the patients, and written informed
consent was not required.

Study design
The full study design has been described elsewhere.20 In brief, the
study was divided into three phases. First, the pilot phase aimed to
identify the logistic challenges and test the feasibility of completing the ..
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Table 1 Clinical characteristics, investigations, and
procedures in patients with acute decompensated
heart failure

Overall,
n = 2610

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Demographics
Age in years, mean (SD) 61.4 (15.0)
Age of Saudis in years, mean (SD) 61.9 (15.3)
Age of non-Saudis in years, mean (SD) 57.8 (12.3)
Age >70 years, n (%) 754 (29)
Female, n (%) 893 (34.2)
Saudi, n (%) 2231 (85.5)
Body mass index in kg/m2, mean (SD) 29.2 (6.7)
Ambulance use, n (%) 135 (5.2)
CCU and/or ICU bed, n (%) 1418 (54.3)
Days of CCU and/or ICU stay, median (IQR) 5.0 (6)
Days of hospital stay, median (IQR) 8.0 (9)
Past medical history
HF, n (%) 1670 (64)
IHD, n (%) 1377 (53.3)
PCI, n (%) 340 (13.1)
CABG, n (%) 261 (10)
RHD, n (%) 183 (7.1)
AF, n (%) 408 (15.7)
VT/VF, n (%) 64 (2.5)
ICD, n (%) 229 (8.8)
CRT, n (%) 85 (3.3)
Stroke, n (%) 252 (9.7)
PAD, n (%) 99 (3.8)
Anaemia, n (%) 538 (20.7)
Chronic renal insufficiency, n (%) 771 (29.6)
Requiring dialysis, n (%) 72 (9.3)
Not on dialysis, n (%) 699 (90.7)
Chronic lung disease, n (%) 493 (19)
Risk factors
Smoker and/or ex-smoker, n (%) 872 (33.4)
Hypertension, n (%) 1832 (70.6)
Dyslipidaemia, n (%) 894 (36.4)
DM, n (%) 1669 (64.1)
DM on diet, n (%) 41 (2.5)
DM on insulin, n (%) 703 (42.1)
DM on OHA, n (%) 656 (39.3)
DM on both, n (%) 251 (15)
Alcohol consumption, n (%) 43 (1.6)
Vital signs on presentation
SBP, mean (SD) 128 (30.4)
DBP, mean (SD) 73.6 (17.2)
HR, mean (SD) 88.1 (20.3)
HF exacerbating factors
STEMI, n (%) 276 (10.6)
NSTEMI, n (%) 711 (27.2)
Hypertension, n (%) 517 (19.8)
Infections, n (%) 537 (20.6)
COPD exacerbation, n (%) 101 (3.9)
Arrhythmia, n (%) 284 (10.9)
Worsening renal failure, n (%) 457 (17.5)
Non-compliance with low-salt diet, n (%) 659 (25.2)
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Table 1 Continued

Overall,
n = 2610

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Non-compliance with HF therapy, n (%) 549 (21)
Investigations
Sodium in mmol/L, mean (SD) 135.1 (5.3)
Sodium <135 mmol/L, n (%) 1043 (40.1)
Urea in μmol/L, mean (SD) 11.8 (9.1)
Urea >7.5 μmol/L, n (%) 1613 (62.0)
Creatinine in μmol/L, mean (IQR) 109 (70)
eGRF <60 mL/min/1.73 m2, n (%)a 1294 (49.6)
Haemoglobin in g/dL, mean (SD) 12.4 (2.2)
Haemoglobin <12 g/dL, n (%) 914 (35.2)
Random serum glucose in mmol/L, median (IQR) 8.3 (6)
NT-proBNP, n (%) 435 (16.7)
NT-proBNP in pg/mL, median (IQR) 5738 (5678)
Positive troponin, n (%) 867 (33.2)
AF, n (%) 449 (17.2)
QRS on ECG ≥120 ms, n (%) 389 (14.9)
LBBB, n (%) 305 (11.7)
Echo, n (%) 2495 (95.6)
Preserved LV function (EF ≥40%), n (%) 675 (27.1)
Moderate LV systolic dysfunction (EF 30–40%), n (%) 632 (25.3)
Severe LV systolic dysfunction (EF <30%), n (%) 1188 (47.6)
Coronary angiogram, n (%) 764 (29.3)
CAD, n (%)
Left main 28 (3.7)
Single vessel 105 (13.7)
Double vessel 116 (15.2)
Triple vessel 255 (33.4)
Non-significant 82 (10.7)
Normal coronaries 183 (24)

CABG, coronary artery bypass graft; CCU, coronary care unit; DBP, diastolic
blood pressure; DM, diabetes mellitus; eGFR, estimated glomerular filtration
rate; HF, heart failure; HR, heart rate; ICD, implantable cardioverter defibrillator;
ICU, intensive care unit; IHD, ischaemic heart disease; OHA, oral hypoglycaemic
agents; PAD, peripheral arterial disease; RHD, rheumatic heart disease; SBP,
systolic blood pressure; VF, ventricular fibrillation; VT, ventricular tachycardia.
aeGFR was calculated based on the CKD-EPI (Chronic Kidney Disease Epidemi-
ology Collaboration) formula.

case report forms (CRFs) in ‘real-life’ practice. Next, in phase I (the
results of which are reported in the present study), we measured the
baseline clinical features and case management practices of patients
admitted with ADHF. We also assessed in-hospital outcomes, and
short- and long-term all-cause mortality rates of these patients. This
phase included online access to each hospital’s own ‘real-life’ data,
for comparison with those from other hospitals, with the aim of
discovering knowledge–care gaps early in the study and allowing for
timely improvement in clinical practice. Finally, phase II will measure
the same data variables at a later time point to assess the effectiveness
of this initiative in improving the quality of care.

Study organization
Throughout the hospital stay for each patient, a CRF with data variables
of standard definitions3,20 was completed online by dedicated research
assistants, physicians, and/or trained heart failure clinic (HFC) nurses ..
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.. working in each hospital. In each hospital, a log book was filled
out for all patients to ensure enrolment of >95% of consecutively
admitted patients. All CRFs were verified by a cardiologist and sent
to the principal coordinating centre, where the forms were checked
for incomplete data and mistakes before submission for final analysis.
Each patient’s national identification number was used to avoid double
counting.

Statistical methods
Continuous variables were summarized using means or medians based
on the normality; normally distributed variables were summarized
using the mean and standard deviation (SD), while the non-normally
distributed variables were summarized using the median and interquar-
tile range (IQR). Categorical variables were summarized using frequen-
cies and percentages. Predictors of mortality were assessed using Cox
regression; both univariate and multivariate regression models were
used to obtain independent predictors. We used stepwise multiple
regression models to select the independent predictors in the mul-
tivariate models. We reported summary statistics, P-values, the crude
and adjusted hazard ratios (HRs), and 95% confidence intervals (CIs)
from regression models. Kaplan–Meier curves were used to depict
the survival pattern of the HF patients in our cohort. All analyses were
performed using SPSS version 17 (SPSS Inc., Chicago, IL, USA).

Results
Over a 14-month period, 2610 patients with ADHF were enrolled
from 18 hospitals in the Kingdom of Saudi Arabia. Hospitals were
recruited from all geographical regions, and almost half were
from the central region, which is the most heavily populated.
Six hospitals had neither catheterization laboratories nor cardiac
surgery facilities, four had HF clinics, and three were University
hospitals. A total of 15 patients were lost to follow-up within 3
years after hospital discharge.

The main aetiologies of HF were CAD (55.7%), idiopathic dilated
cardiomyopathy (16.5%), hypertension (11.8%), and primary valvu-
lar heart disease (7.7%). The overall cohort had a mean age (±SD)
of 61.4 (±15) years, 65.8% were male, 85.5% were Saudis, and the
mean body mass index (BMI) ± SD was 29.2 ± 6.7 kg/m2. Only 5.2%
of patients were transferred from home to hospital by ambulance,
almost half were admitted to a CCU/ICU bed, and the mean (±SD)
duration of hospital stay was 5 (±6) days. A review of medical his-
tory showed that 64% of patients had chronic HF, 53.3% ischaemic
heart disease, 9.7% stroke, 15.7% AF, 20.7% anaemia, 19% chronic
lung diseases (7% COPD), 29.6% chronic renal insufficiency, 64.1%
diabetes mellitus, 70.6% hypertension, 36.4% dyslipidaemia, and
33.4% were current or ex-smokers (Table 1).

Upon admission, the mean ± SD systolic blood pressure (SBP)
was 128 ± 30.4 mmHg and heart rate was 88.1 ± 20.3 b.p.m.
Exacerbating factors for hospital admission were multifactorial,
with 10.6% of patients exhibiting ST-segment elevation myocardial
infarction (STEMI), 27.2% non-ST-segment elevation myocardial
infarction (NSTEMI), 19.8% hypertension, 20.6% infections (84.5%
of which were respiratory), 17.5% worsening renal function, 25.2%
non-compliance with HF diet, and 20% non-compliance with HF
medications. Additionally, 33.2% of patients exhibited positive
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Figure 1 Evidence-based oral medications used before admis-
sion and at discharge in patients with acute decompensated heart
failure. AA, aldosterone antagonist; ACE-I, ACE inhibitor; BB,
beta-blockers; NTG, nitroglycerine.

serum troponin, 17.2% showed AF on ECG, and 15% had a QRS
≥120 ms. The level of NT-proBNP was measured in 16.7% of
patients, and the median (IQR) level upon admission was 5738
(5678) pg/mL. Echocardiography revealed preserved LV function
(EF >40%) in 27.1% of patients, and coronary angiogram was
performed in 29.3%.

The administered i.v. medications mainly included nitroglycerine
in 27.8% of patients, dobutamine in 12.1%, dopamine in 18%,
furosemide boluses in 89%, and furosemide infusion in 27.9%. At
hospital discharge, evidence-based oral medications were used at
a higher rate than the usage before admission (Figure 1). Appendix
1 shows the names of these medications and their rates of use.
At hospital discharge, an aldosterone antagonist was used at an
overall rate of 38.2%, and was prescribed more in hospitals without
HF clinics than in those with HF clinics (43.6 vs. 38%, P = 0.005;
respectively).

Table 2 shows the in-hospital clinical events, procedures, and
short- and long-term mortality rates. In-hospital HF recurrence
was found in around one-third of the patients, ventricular fibril-
lation or tachycardia in 4%, shock in 8.7%, and AF in 6%; the
all-cause in-hospital mortality rate was 6.5%. The all-cause cumu-
lative mortality rates at 30 days, 6 months, 1 year, 2 years, and
3 years after hospital discharge were 8.3, 13.7, 19.5, 23.5, and
24.3%, respectively. These mortality rates did not significantly differ
between ADHF patients with ischaemic vs. non-ischaemic aeti-
ologies. Independent predictors of mortality were advanced age,
acute on chronic HF, history of stroke, SBP <90 mmHg, and heart
rate >100 b.p.m. upon presentation, serum sodium <135 mmol/L,
urea >7.5 mmol/L, estimated glomerular filtration rate (eGFR) <60
mL/min, and haemoglobin <10 g/dL (Table 3).

Discussion
HEARTS is the first national multicentre prospective registry to
study HF patients in an Arab population. Here we reported the
overall clinical presentation, management, short- and long-term
outcomes, and predictors of mortality rates of ADHF patients
from this registry. Over the last two decades, several international ..
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Table 2 In-hospital clinical events, procedures, and
mortality rates in patients with acute decompensated
heart failure

Overall,
n = 2610

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Recurrent CHF, n (%) 816 (31.3)
Dialysis, n (%) 125 (4.8)
Ventilation, n (%) 290 (11.1)
IABP, n (%) 86 (3.3)
Sepsis, n (%) 196 (7.5)
Cardiac transplantation, n (%) 3 (0.1)
Shock, n (%) 228 (8.7)
VT/VF required Rx, n (%) 110 (4.2)
AF required Rx, n (%) 156 (6.0)
CRT, n (%) 68 (2.6)
ICD, n (%) 150 (5.7)
Major bleeding, n (%) 38 (1.5)
TIA/stroke, n (%) 48 (1.8)
All-cause mortality (overall), n (%)
In-hospital 170 (6.5)
1 montha 215 (8.3)
6 monthsa 364 (13.7)
1 yeara 509 (19.5)
2 yearsa 613 (23.5)
3 yearsa 634 (24.3)

CHF, congestive heart failure; IABP, intra-aortic balloon pump; ICD, implantable
cardioverter defibrillator; Rx, treatment; TIA, transient ischaemic attack; VF,
ventricular fibrillation; VT, ventricular tachycardia.
aCumulative mortality rates.

observational HF studies have been performed, in the form of
ongoing registries or a 1-day snapshot nationwide survey.7–16

Table 4 presents the salient features of our ADHF patients com-
pared with patients from other HF registries worldwide. The aver-
age age of presentation in our patients was approximately one
decade younger relative to other patients worldwide, and even two
decades younger than in the recent HF survey in France.12 This is
probably explained by the extremely high rates of diabetes mellitus
and hypertension, which were among the highest ever reported in
the literature. The high rates of CAD risk factors might have been
associated with the presence of ischaemic aetiology in more than
half of our ADHF patients.

Our group has previously demonstrated similar findings of
relatively young age at presentation and high rates of CAD risk
factors in our national ACS registry,21 which are probably related
to the sedentary lifestyle and high calorie intake in the Arabian Gulf
region over the last few decades.22–25 In addition, ∼15% of our
patients are expatriates, most of whom are male manual workers,
are smokers, and tend to present late with STEMI, and subsequently
sustain ADHF at a relatively young age. Unsurprisingly, we found
that only one-third of our ADHF patients were female and that
one-third had preserved LV function, while other ADHF registries
have shown that these groups each account for nearly half of
the patient population.7–16 The overall life expectancy in the
developed world is longer than that in the developing world due

© 2014 The Authors
European Journal of Heart Failure © 2014 European Society of Cardiology



Acute decompensated heart failure in Saudi Arabia 465

Table 3 Univariate and multivariate predictors of mortality in patients with acute decompensated heart failure

Univariate Multivariate
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Crude HR (95% CI) P-value Adjusted HR (95% CI) P-value
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Age (per 1 year) 1.03 (1.02–1.03) <0.001 1.02 (1.01–1.03) <0.001

Gender
Male (reference) 1.0
Female 1.1 (0.9–1.3) 0.385
AHF type
De novo (reference) 1.0 1.0
Acute on chronic 1.6 (1.3–1.9) <0.001 1.4 (1.1–1.7) 0.001

Hx of DM (reference)
No 1.0
Yes 1.04 (0.9–1.2) 0.661

Hx of HTN
No (reference) 1.0
Yes 1.4 (1.1–1.6) 0.001

Hx of dyslipidaemia
No (reference.) 1.0
Yes 1.2 (0.99–1.4) 0.066
Hx of smoking
Never smoked (reference) 1.0
Ex-smoker 1.03 (0.8–1.3) 0.791

Smoker 0.7 (0.5–0.8) 0.001

Hx of IHD (angina/MI)
No (reference) 1.0
Yes 1.2 (1.004–1.4) 0.044
Hx of PCI
No (reference) 1.0
Yes 0.8 (0.6–1.01) 0.060
Hx of CABG
No (reference) 1.0
Yes 1.4 (1.09–1.7) 0.007
Hx of stroke
No (reference) 1.0 1.0
Yes 2.0 (1.3–3.2) 0.004 1.96 (1.2–3.2) 0.008
Hx of AF
No (reference) 1.0
Yes 1.3 (1.1–1.6) 0.004
Hx of chronic renal insufficiency
No (reference) 1.0
Yes 1.8 (1.5–2.1) <0.001

Hx of COPD
No (reference) 1.0
Yes 1.4 (0.98–1.97) 0.067
SBP on admission
<90 2.0 (1.5–2.7) <0.001 1.7 (1.3–2.4) 0.001

≥90 (reference) 1.0 1.0
Heart beats on admission (b.p.m.)
≤100 (reference) 1.0 1.0
>100 1.01 (0.9–1.3) 0.241 1.2 (1.006–1.5) 0.043
Sodium
>135 (reference) 1.0 1.0
<135 1.3 (1.1–1.5) 0.001 1.2 (1.1–1.5) 0.01

Urea
≤7.5 (reference) 1.0 <0.001 1.0
>7.5 2.1 (1.7–2.5) 1.3 (1.047–1.7)) 0.019
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Table 3 Continued

Univariate Multivariate
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Crude HR (95% CI) P-value Adjusted HR (95% CI) P-value
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

eGFR
<60 2.1 (1.8–2.5) <0.001 1.5 (1.2–1.9) <0.001

≥60 (reference) 1.0 1.0
Random blood glucose
≤11.1 (reference) 1.00 0.049
>11.1 1.2 (1.001–1.4)
Haemoglobin
<10 1.9 (1.5–2.4) <0.001 1.5 (1.2–1.95) 0.001

≥10 (reference) 1.0 1.0
LBBB (on ECG)
No 1.0
Yes 1.2 (0.99–1.6) 0.059
EF on Echo
Normal 1.0
Mild LV dysfunction 1.0 (0.7–1.4) 0.914
Moderate LV dysfunction 1.1 (0.8–1.4) 0.684
Severe LV dysfunction 1.1 (0.8–1.4) 0.5
Aetiology (ischaemic vs. not)
No 1.0
Yes 1.01 (0.86–1.18) 0.932

CABG, coronary artery bypass graft; CI, confidence interval; DM, diabetes mellitus; eGFR, estimated glomerular filtration rate; HR, hazard ratio; HTN, hypertension; Hx,
history; IHD, ischaemic heart disease; MI, myocadial infarction; SBP, systolic blood pressure.

to overall better socio-economic levels, lifestyle behaviours, and
educational and healthcare systems; thus, developed countries are
more likely to have greater proportions of ADHF patients who
are elderly, female, and have preserved LV function. Our present
findings indicate an urgent need to undertake major national health
policy initiatives in the field of primary cardiovascular prevention,
such as educational campaigns about a healthy lifestyle, regular
exercise, and smoking cessation. This could potentially reduce
the burden of ischaemic heart disease (acute and chronic) and,
subsequently, the incidence of ADHF cases. Almost half of our
patients had evidence of non-compliance with either a low-salt diet
or HF medications, which represents an important opportunity
for improving care through increased patient education prior to
hospital discharge and establishment of HF disease management
programmes.

The rate of NT-proBNP testing in our patients was 16.7%, com-
pared with 1% in England and Wales,26 30% in Italy,13 and 93%
in Japan.14 These large differences might reflect differing opinions
regarding the diagnostic role of BNP testing in ADHF patients.
Local reimbursement regulations within each country’s healthcare
system probably also play an important role. The recent Ameri-
can College of Cardiology/American Heart Association guidelines
give BNP testing a class I indication to support clinical judge-
ment for ADHF diagnosis, especially in the setting of uncertain
diagnosis.27

The high rates of inotrope use (18%) and ICU/CCU admissions
(54.3%) were probably related to the high prevalence of ACS
and significant LV systolic dysfunction in our patient population. ..
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. The reported use of evidence-based oral medications was high
compared with major international HF registries. Our analysis
revealed, however, that hospitals with HF clinics were less likely
to prescribe an aldosterone antagonist than those without. The
long-term safety of this clinical practice requires further evaluation.

The median length of hospital stay (8 days) was comparable with
(and even slightly shorter than) that shown in recent data from
Europe.12,13 The highest ever reported was 21 days in Japan.14

A recent analysis of clinical trial data showed that countries
with a longer length of hospitalization for HF had significantly
lower rates of re-admission within 30 days of randomization.28 In
light of the younger age of presentation of our patients, the all-
cause in-hospital mortality (6.5%) was high compared with that
in other registries. Most of the proportional increases in long-
term mortality rates after hospital discharge occurred at 1 year
of follow-up, with these rates being almost triple the in-hospital
mortality rate. Our registry is unique in reporting long-term
mortality rates (24.3% after 3 years). Recent ADHF data from the
Czech Republic showed a 3-year mortality rate of 35.5%, but the
average age on presentation was a decade older than that of our
patients.29 The independent predictors of mortality in our registry
were similar to those reported previously in the literature, and
highlighted the fact that clinical variables that were readily available
upon clinical presentation were more predictive than LVEF and
aetiology of ADHF.

Our study has some limitations. As with most other registries,
hospital enrolment was voluntary; thus, our findings may not be
representative of clinical practice in all hospitals of the country.

© 2014 The Authors
European Journal of Heart Failure © 2014 European Society of Cardiology



Acute decompensated heart failure in Saudi Arabia 467

Ta
bl

e
4

C
o

m
pa

ri
so

n
be

tw
ee

n
H

E
A

R
T

S
an

d
w

o
rl

dw
id

e
da

ta
in

pa
ti

en
ts

w
it

h
ac

ut
e

de
co

m
pe

ns
at

ed
he

ar
t

fa
ilu

re

H
E

A
R

T
S

A
D

H
E

R
E

7
A

D
H

E
R

E
-A

P
8

O
P

T
IM

IZ
E

-H
F

9
E

S
C

-H
F

P
ilo

t1
0,

1
1

O
F

IC
A

1
2

IN
-H

F
1

3
A

T
T

E
N

D
1

4

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
.

Sa
ud

iA
ra

bi
a

U
SA

A
si

a-
Pa

ci
fic

U
SA

Eu
ro

pe
Fr

an
ce

It
al

y
Ja

pa
n

1
8

ce
nt

re
s

20
09

–
20

1
0

27
4

ce
nt

re
s

20
02

–
20

04
43

ce
nt

re
s

20
06

–
20

08
25

9
ce

nt
re

s
20

03
–

20
04

1
36

ce
nt

re
s

20
09

–
20

1
0

1
70

ce
nt

re
s

1
-d

ay
sn

ap
sh

ot
(1

2-
03

-2
00

9)

61
ce

nt
re

s
20

07
–

20
1

0
52

ce
nt

re
s

20
07

–
20

1
1

A
D

H
F

cl
as

si
fic

at
io

n
N

A
a

N
A

N
A

N
A

ES
C

G
ui

de
lin

es
ES

C
G

ui
de

lin
es

PE
F

vs
.R

EF
ES

C
G

ui
de

lin
es

D
N

vs
.W

H
F

H
T

N
/D

M
vs

.n
on

e
Ex

cl
ud

ed
A

C
S

Pa
tie

nt
s,

n
26

1
0

1
05

38
8

1
0

1
71

48
61

2
1

89
2

1
65

8
1

85
5

48
42

A
ge

,y
ea

rs
61

.4
75

67
73

69
79

.3
72

73
Fe

m
al

es
,%

34
.2

51
43

52
37

.4
45

.2
40

42
LV

EF
≥

0.
40

,%
27

.1
46

47
51

35
.5

36
.2

41
.6

46
.6

Is
ch

ae
m

ic
ae

tio
lo

gy
,%

55
.7

65
50

46
50

.7
43

.6
42

31
.1

Pr
io

r
H

F,
%

64
65

64
88

N
A

45
.1

57
36

.2
D

M
,%

64
44

45
41

35
.1

31
.1

40
33

.8
H

T
N

,%
71

73
64

71
61

.8
61

.7
58

69
.4

C
O

PD
,%

7
31

N
A

N
A

1
5.

2
21

30
9.

5
A

F,
%

1
5.

7
31

24
31

43
.7

45
.1

38
39

.6
SB

P
in

m
m

H
g,

m
ed

ia
n

(IQ
R

)/
m

ea
n
±

SD
1

28
(3

0.
4)

1
44

±
33

N
A

1
43

±
33

1
33

(2
9)

1
29

(1
1

0
–

1
50

)
1

34
±

33
1

45
.5

(3
6.

7)
H

R
,m

ed
ia

n
(IQ

R
)/

m
ea

n
±

SD
88

.1
(2

0.
3)

N
A

N
A

87
±

21
88

(2
4)

85
(7

1
–

1
02

)
90

(7
3

–
1

1
0)

98
.6

(2
9.

1
)

N
T

-p
ro

BN
P

te
st

in
g

do
ne

,%
1

6.
7

35
–

63
1

6
8

37
81

1
5.

3
–

30
93

I.v
.d

iu
re

tic
s,

%
89

(b
ol

us
)

28
(in

fu
si

on
)

92
85

N
A

84
.6

84
.8

N
A

76
.3

I.v
.i

no
tr

op
es

,%
1

8
1

5
1

5
1

1
1

0.
5

N
A

N
A

1
8.

5
Be

ta
-b

lo
ck

er
s,

%
84

59
41

64
81

55
.9

65
65

A
C

E
in

hi
bi

to
r/

A
R

B,
%

75
69

63
65

78
67

.7
78

78
A

ld
os

te
ro

ne
in

hi
bi

to
r,

%
38

.2
N

A
31

N
A

54
1

8
55

42
C

C
U

/IC
U

ad
m

is
si

on
,%

54
.3

1
9

N
A

N
A

48
42

.9
46

N
A

D
ay

s
of

ho
sp

ita
ls

ta
y,

m
ed

ia
n

(IQ
R

)
8

(9
)

4
(2

–
9)

6
6

8
(5

–
1

1
)

1
3

(8
–

20
)

1
0

(7
–

1
5)

30
±

39
b

21
(1

4
–

32
)c

In
-h

os
pi

ta
lm

or
ta

lit
y,

%
6.

5
4

4.
8

3.
8

3.
8

8.
2

6.
4

6.
4

30
-d

ay
m

or
ta

lit
y,

%
8.

1
N

A
N

A
N

A
N

A
N

A
N

A
N

A
1

-y
ea

r
m

or
ta

lit
y,

%
1

9.
5

N
A

N
A

N
A

1
7.

4
N

A
24

N
A

2-
ye

ar
m

or
ta

lit
y,

%
23

.6
N

A
N

A
N

A
N

A
N

A
N

A
N

A
3-

ye
ar

m
or

ta
lit

y,
%

24
.3

N
A

N
A

N
A

N
A

N
A

N
A

N
A

A
C

S,
ac

ut
e

co
ro

na
ry

sy
nd

ro
m

e;
A

D
H

F,
ac

ut
e

de
co

m
pe

ns
at

ed
he

ar
t

fa
ilu

re
;C

C
U

,c
or

on
ar

y
ca

re
un

it;
D

M
,d

ia
be

te
s

m
el

lit
us

;D
N

,d
e

no
vo

;H
F,

he
ar

t
fa

ilu
re

;H
T

N
,h

yp
er

te
ns

io
n;

IQ
R

,i
nt

er
qu

ar
til

e
ra

ng
e;

IC
U

,i
nt

en
si

ve
ca

re
un

it;
N

A
,n

ot
av

ai
la

bl
e;

PE
F,

pr
es

er
ve

d
ej

ec
tio

n
fr

ac
tio

n;
R

EF
,r

ed
uc

ed
ej

ec
tio

n
fr

ac
tio

n;
SB

P,
sy

st
ol

ic
bl

oo
d

pr
es

su
re

;W
H

F,
w

or
se

ni
ng

he
ar

t
fa

ilu
re

.
a P

la
nn

ed
in

a
se

pa
ra

te
fu

tu
re

re
po

rt
.

b
m

ea
n.

c m
ed

ia
n.

© 2014 The Authors
European Journal of Heart Failure © 2014 European Society of Cardiology



468 K.F. AlHabib et al.

Additionally, the study results could have been affected by unmea-
sured confounding variables, such as socio-economic strata, patient
preferences, and post-hospital care. We were unable to include
BNP testing in the predictors of mortality model since it was
performed in only a minority of our patients. The factors influ-
encing the long-term mortality rates are unknown, and we did
not measure re-admission rates or outpatient use of evidence-
based medications. However, our registry has the major strength
of being the first multicentre prospective observational report of
ADHF patients in the Arab world, and including excellent long-
term follow-up of all-cause mortality rates in one of the largest
countries in the Middle East.

In conclusion, analysis of our national registry revealed that
patients with ADHF in Saudi Arabia presented at a relatively
younger age and had higher rates of CAD risk factors compared
with developed countries. Most patients exhibited reduced LV
systolic function, mostly due to ischaemic aetiology, and had
poor long-term prognosis. These findings indicate that nationwide
primary prevention programmes are greatly needed, in addition
to the establishment of HF disease management programmes to
improve patient compliance and outcomes.
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Appendix: Evidence-based medications and their rates
of use before admission and at discharge (n = 2610)

Medication BA, n (%) AD, n (%)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Beta-blockers
Bisoprolol 1042 (39.9) 1059 (40.6)
Carvedilol 767 (29.4) 881 (33.8)
Atenolol 95 (3.6) 59 (2.3)
Metoprolol 157 (6.0) 181 (2.6)
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Appendix: Continued

Medication BA, n (%) AD, n (%)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ACE inhibitor
Lisinopril 788 (30.2) 899 (34.4)
Captopril 344 (13.2) 343 (13.1)
Perindopril 130 (4.9) 160 (6.1)
Fosinopril 49 (1.9) 48 (1.8)
Enalapril 113 (4.3) 105 (4.1)
ARB
Candesartan 153 (5.8) 179 (6.9)
Irbesartan 73 (2.8) 76 (2.9)
Valsartan 55 (2.1) 53 (2.0)
Telmisartan 23 (0.8) 33 (1.2)
Losartan 42 (1.7) 41 (1.6)
Olmesartan 3 (0.1) 6 (0.2)
Aldosterone antagonist (spironolactone) 747 (28.6) 999 (38.2)

AD, after discharge; BA, before admission.
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