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Abstract 
Background: The rate of heart failure in 
Hadhramout is steadily increasing. 
Objective: To determine the clinical 
characteristic and the predictors of in –hospital 
mortality of heart failure patients. 
Method: The first 100 consecutive patients 
with heart failure admitted to Ibn Seena central 
hospital in Mukalla  for whom  clinical history,  
physical examination  and the basic  
investigations( including hemogram, blood 
sugar, chest X-Ray. Renal function test, serum 
cholesterol, electrocardiogram and 
echocardiogram) were performed during the 
period from October 2007 to June 2008. 
Results: In this study, we found male were 
more affected than female (65% versus 35%). 
The mean age of the patients was 57 ±12.1 
years for males and 59 ±12.2 years for females. 
The most common underlying causes in all the 
patients were IHD in 52% followed by AHT 
25%. IHD was more in males and AHT was 
more in females, while valvular heart diseases 
was the cause of HF in only  7%. The most 
common associated co-morbidities were renal 
dysfunction, anemia, dyslipidemia, diabetes 
mellitus and stroke in 43%, 41%, 35%, 25% 
and12% respectively. Patients of heart failure 
with impaired left ventricular function were 

67.8%. And it was more in males than in 
females (52.7% &15.1%). The most common 
presenting symptoms was dyspnea of different 
classes in all of the patients and the most 
common sign was cardiomegaly in 89% of the 
patients followed by  pulmonary crackles in 
82%. And the most common arrhythmia were 
ventricular ectopic in 28% and atrial 
fibrillation in 21%. During the admission 
period 9 out of 100 patients died. The most 
common underlying causes were IHD, AHT 
and DCM and the most common co-
morbidities of death were elder age of the 
patients, male sex, anemia, renal failure, DM, 
Stroke, impaired systolic ventricular function, 
and class IV NYHA dyspnea.  
Conclusion: This study revealed that HF is 
common in our community and it is 
recommended that early detection and 
management of the underlying etiology and 
associated co-morbidities could reduce the 
morbidity and mortality of HF 
Key words: Heart failure, clinical presentation, 
predictors, outcome. Mukalla, Yemen  
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Introduction 

Heart failure (HF) is the end stage 
of many cardiovascular disorders (1).  It 
is a global serious health problem 
especially in people aged above 65 
years (2). It is estimated that nearly 6.5 
million people in Europe, five million 
people in the USA, and 2.4 million 
people in Japan suffer from HF. 
Overall; it appears that HF affects 1–
3% of the general population and 10% 
of the elderly.   
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In developing countries its 
incidence is steadily increasing (3). 

HF is a broad clinical syndrome 
with many different underlying 
etiologies. In some studies ischemic 
heart disease (IHD) was the 
commonest cause and in other studies 
arterial hypertension (AHT) was the 
most common (4, 5). However, the 
etiology of HF varies with different 
population, in developed countries it is 
usually due to IHD and AHT. In 
developing countries viral and 
bacterial infection as streptococcal 
infection and its role in the etiology of 
rheumatic heart disease play an 
important role (6). 
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Recently, evidence-based pharma-
cological and device therapies 
indicated the decrease in  heart failure 
symptoms, hospitalization,  mortality 
and   improve quality of life of patients 
with HF,  still many patients treated 
with these regimens often remain 
burdened by dyspnea and fatigue, 
diminished exercise tolerance, reduced 
quality of life, recurrent 
hospitalizations  and early mortality,  
and if underlying cause is not corrected 
, more than half of the patients with HF 
will die within 1-4 years  depending on 
the severity of the disease (7) . 

 Several indicators were developed 
for prediction of risk and prognosis 
and to determine the guideline for 
management of patients with HF. The 
three most predictors were elder age of 
the patient, Low left ventricular 
ejection fraction, and presence of 
diabetes mellitus. Other risk predictors 
include high class dyspnea of New 
York Heart Association (NYHA), male 
sex, low diastolic blood pressure (8). 

In Yemen,  few studies   were 
conducted regarding cases of HF and 
in Hadhramout this is the first study  
aimed to identify the clinical 
characteristics and mortality among  
patients  admitted to Ibn Seena  central 
hospital in Al-Mukalla city in 
Hadhramout governorate, Yemen,  
during the period from October 2007 
to  June 2008. 
Patients & methods 
Study design: This is a hospital-based, 
prospective study.  
Study population:  100 patients  who 
met the modified Framingham criteria 
of diagnosis  of  HF (9)   were admitted 
to the Intensive care unit (ICU) and  
medical wards from the period  from 
October 2007   and their investigations 
were completed  including (CBC, 
blood sugar, blood urea, serum 
creatinine, serum cholesterol  , Chest 
X-ray, echocardiography , 
electrocardiogram). Readmitted 

patients were included in their first 
admission 
Settings: This study was conducted in 
Ibn Seena central hospital in Mukalla. 
It is the central hospital in Hadhramout 
governorate. However in this hospital 
there is no specialized cardiac unit 
(CCU) and all the patients of heart 
diseases are admitted in ICU or general 
medical wards. 
Exclusion criteria: All the patient who 
due to any reason dropped from follow 
up before complete his investigations 
(died, transferred, discharged)  
Data collection:  Data were collected 
by direct interviewing of the patients 
or their relatives and from the medical 
records of the patients using closed - 
end questionnaire. 
Ethical consideration: The purpose 
and the method of the study were 
explained to the patients and their 
relatives and oral consent was given. 
Study variables: 
Ischemic heart disease: was 
considered if the patient is diagnosed 
before as IHD, presence of ischemic 
ECG changes or having wall motion 
abnormality in echocardiography. 
Arterial hypertension: was considered 
if patient has history of hypertension 
and on anti- hypertension treatment or 
if there is more than three readings of 
systolic BP > 140 mmHg and/or 
diastolic BP >90mmHg during 
admission period (10). 
Valvular heart disease: was 
considered if there is clinical and 
echocardiography evidence of valvular 
disease. 
Dilated cardiomyopathy (DCM): was 
diagnosed when echocardiography 
shows heart chambers enlargement and 
diastolic dysfunction and no evidence 
of other underlying cause.  
Anemia: was considered when 
hemoglobin   concentration was 
<11g/dl. 
Diabetes Mellitus: was considered 
when the patient was diagnosed as 



Mortality among Patients with Heart Failure in Hadhramout- Yemen….Ahmed Ali Bahaj 

Iraqi Journal of Medical Sciences                                                       62 

diabetic case and on regular treatment 
or repeated fasting blood sugar was 
more than 126mg/dl during admission 
period. 
Renal insufficiency: was considered if 
serum creatinine >2mg/dl. 
Hypercholesterolemia: was considered 
if a patient with fasting total 
cholesterol more than 240mg/dl 
according to guidelines of the third 
report of the American national 
cholesterol education program (11). 
Stroke:  referred to clinical syndrome 
of vascular origin manifested by rapid 

development of signs of focal or global 
disturbance of cerebral function, 
lasting for more than 24hours. 
Cardiomegaly: in chest X-ray is 
defined when C/t ratio is more than > 
0.5. 
Data analysis: 

Was performed using SPSS-15 
statistical program. P value < 0.05 was 
considered statically significant. 
Qualitative data were tested by Chi-
square test, while quantitative data 
were tested by student t-test 

 
Results 
 

Table 1:  Distribution of the patients according to age &sex 
Age group in Years male Female Total 

No % No % No % 
<35 3 4.6 1 2.9 4 4 
35-44 5 7.7 2 5.7 7 7 
45-54 9 13.9 4 11.4 13 13 
55-64 22 33.8 8 22.9 30 30 
>65 26 40.0 20 57.1 46 46 
Total 65 100 35 35 100 100 

• Percentage is calculated in relation to total in the columns. 
• Mean age of the patients 58 ±12.3 years. 

(male 57.6 ±12.1 years & Female 59±12.2 years)                   ( P = 0.08) 
 
Table 1 shows that 65 of the 

admitted patients with HF during this 
period were male and 35 were female, 
with male to female ratio of 1.86 : 1. 
The frequency of HF cases increasing 
with age, the most common age group 
were > 65 years representing 46% of 
the patients followed by age group of 
55-64 years in  30% of cases. This 
table also shows that in the age group 
of  more than 65 years, 26 were  males 
and 20 were female  indicating that 
male were affected more than female 
(56.5% &43.5% ) respectively.  

Our study showed that, the most 
common symptom among our patients 
of HF was dyspnea in 100% of the 
patients, 63% had dyspnea class IV 
according to NYHA classification and 

37% had class III.  Fatigability, cough 
and palpitation were present in 81%, 
65%, and 20% respectively, while 18% 
had chest pain and/or tightness. 

Regarding physical findings, 
cardiomegaly  was the most common  
in  89%, followed by crackles of 
different types, basal, mid-chest and 
diffuse  was found in (82%)   of the 
patients  (82%), while other findings 
like peripheral or generalized edema 
was present in 62%, Gallop rhythm in 
39%,    high jugular venous pressure in 
31% hepatomegaly in 20%  and  ascitis  
in10%.  There is a significant number 
of patients of HF had arrhythmias, and 
the most common arrhythmias were 
ventricular ectopic beats in 28% and 
Atrial fibrillation in 21%.    
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Table 2: Distribution of the underlying causes according to age & sex 
Underlying cause Male Female Total 

No % No % No %* 
Ischemic heart disease (IHD) 37 71.2 15   28.8 52   52 
Arterial hypertension (AHT) 13 52 12 48 25 25 
Idiopathic dilated cardiomyopathy (IDCM) 7 63.6 4 36.4 11 11 
Valvular heart disease (VHD) 4 57.2 3 42.8 7 7 
Corpulmonale 4 80 1 20 5 5 
Total 65 100 35 100 100 100 
*Percentage were calculated in relation to total of the column while the rest to total of rows. 
The difference between causes of HF in both sexes was statically not significant ( P = 0.22) 

 
Table 2  shows that the most 

common underlying cause of HF in all 
the patients was  IHD in 52% followed 
by AHT in 25% , IDCM (11%), VHD 
(7%) and pulmonary heart disease in 
5%. Distribution of the underlying 
causes of HF among male and female 
showed that male have higher 
prevalence in all the causes. The 
difference between causes of HF 
regarding sexes was not statically 
significant (P value > 0.05)  

Regarding left ventricle function,  
63 out of 93  patients had HF with  
impaired ventricular function (ILVSF)  
and 30  patients had  preserved left 

ventricular  systolic function (PLVSF)  
representing 67.8% & 32.2% 
respectively, that was statically 
significant  (P = < 0.05 and X2  = 
18.69).  In 7 of our patients, HF   was 
due to valvular heart disease (VHD), 
so LVSF was not calculated because 
most of the valvular lesion out of aortic 
valve lesions; it interferes with 
measurement of LVSF.  

Regarding sex distribution, male 
patients with ILVSF was higher than in 
female (80.9% & 19.1% respectively). 
Whereas PLVSF was higher in female 
patients than male (56.7% & 43.3% 
respectively). 

 
 

Table 3: Distribution of associated co-morbidities among patients with HF          
(n = 100) 

Associated co-morbidity No. % 
Renal dysfunction 43 43% 
Anemia 41 41% 
Dyslipidemia  35 35% 
Diabetes Mellitus 25 25% 
Ischemic stroke 12 12% 
 
Table 3 shows that the most common 
co-morbidities among our patients with 
HF were renal impairment (43%) 

followed by anemia (41%), 
Dyslipidemia (35%), DM (25%) and 
ischemic stroke (12%) 

 
Table 4: Distribution of dead patients (n = 9) according to age &sex:  
Sex 45-54 55-64 >65 Total 

No. % No. % No. % No. % 
Male 1 11.1 1 11.1 5 55.6 7 77.8 
Female 0 0 1 11.1 1 11.1 2 22.2 
Total 1 11.1 2 22.2 6 66.7 9 100 
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Table 4 shows that 9 of 100 

patients died during their stay in the 
hospital and 91 patients discharged 
alive, giving overall mortality rate of 
9%. The dead patients were 7 out 65 
male (10.8%) and 2 out 35 female 

(5.7%). Among dead patients, males 
were more than female representing 
77.8% and 22.2% respectively. Most 
of the dead patients (66.7%) were in 
the elder age group (> 65 years)  

 
Table 5: distribution of the dead patients (n =9) according to clinical features 
underlying cause, co-morbidities and left ventricular systolic function 
 
 No. % 
Clinical features: 
      NYHA class: 
                   III 
                   IV 
       Edema: 
               Generalized 
               Peripheral 
              Gallop rhythm  

 
 
1 
8 
 
4 
8 
5 

 
 
11.1 
88.9 
 
44.4 
88.9 
55.6 

Underlying cause: 
              IHD 
              AHT 
              DCM 

 
6 
2 
1 

 
66.7 
22.2 
11.1 

Co-morbidity: 
              Anemia 
              Renal impairment  
              DM 
             Stroke 

 
6 
5 
4 
3 

 
66.7 
55.6 
44.4 
33.3 
 

LVSF: 
             Impaired 
            Preserved 

 
7 
2 

 
77.8 
22.2 

 
Table 5 shows that the main 

symptoms  in the dead patients was 
dyspnea class IV in  88.9% and the 
main signs were peripheral/ general 
edema in all the patients  followed by 
gallop rhythm in 55.6%.. The most 
common underlying cause of HF 
among of dead patients was IHD 
representing 66.7% followed by AHT 
in 22.2% and DCM in 11.1%.  

Regarding co- morbidities, anemia 
was the commonest findings in   66.7% 
followed by renal impairment, DM and 
stroke in 55.6%, 44.4% and 33.3% 

respectively. In regard to left 
ventricular systolic function, it was 
impaired in 77.8% and preserved in 
22.2%. 
Discussion  

This is a hospital – based study 
and does not reflect the epidemiology 
of HF in the community because there 
are many patients with heart diseases 
don't come to our hospital and are 
treated in other private and 
governmental hospitals. 

In our studied HF patients,   males 
were more than female (65% versus 
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35%) and this was consistent with 
several local, regional and international 
studies. In a study conducted by Ba-
Ishen in Aden/ Yemen, he found that 
70% of HF were male and 30% were 
female (12). and in other  study from a 
neighboring country,  Oman, A.K. 
Agarwal found that  62.3% of HF were 
males and 38.7%  were females [13] . In 
Framingham study and other studies 
from Singapore and Malaysia indicated 
that HF is lower in females than in 
males (14-16).  The preponderance of HF 
in male may be attribute to high 
incidence of IHD in male and the 
effect of estrogen protection against 
cardiovascular diseases in female. 

In regards to age of the patients, 
the mean age of the patients in our 
study was 58 ± 12.3 years and this was 
similar to that is studies from Yemen 
(12), Pakistan (17) and Nigeria (18) which   
it was 57.1 ± 13.3 years, 61 years and 
57.6 ± 15.9 years respectively, but less 
than those from Japan where it was 
70.0 ± 12 years (19). 

Our study showed that most of the 
patients with HF were the age groups 
of 55-64 years and > 65 years and this 
support the high prevalence of this 
condition in the older population. With  
advance of age, the sex ratio  is 
narrowed and in the age of  more than  
65 years  in our study  56.5% were 
male   indicating that male were 
affected more than female and this 
close  to study by Stromberg et al on 
2003 (20) and this may be  due to the 
increasing number of postmenopausal 
females with AHT and IHD.  

The underlying cause of HF in our 
study was IHD (52%) AHT (25%), 
DCM (11%), VHD (7%) and 
Corpulmonale (5%). This was close to 
the study of Agarwal et al from Oman 
who reported IHD (51.7%), 
AHT(24.9%), DCM (8.3%), VHD 
(4.0%) and Corpulmonale (4.3%) (13), 
Framingham study  and other studies 
by Chong A, et al in Malaysia and 

Leong KTG, et al in Singapore which 
showed that IHD was the most 
common underlying cause of HF 
followed by AHT (14-16). 

In our study, the patients had HF 
with impaired systolic function (HF-
ISF) was more than HF with preserved 
systolic function (HF-PSF) with 67.8% 
and 30 % respectively. This was 
consistent with study from 
Aden/Yemen by Al-khameri et al  on 
2005  who reported  HF-ISF in 66.4% 
versus 33.6% of HF-PSF (17)  and a 
study by Ibrahim et al   on 2003  from 
Egypt   who found  HF- ISF in 66%   
versus 34%  had HF- PSF) (22).  

Our study showed that HF-ISF 
was more in male than in female 
(52.7% versus 15.1%) and this may be 
attributed to high prevalence of IHD in 
males than in females. On the other 
hand HF-PSF was more in females  ( 
19.3% & 12.9% respectively) and this 
was consistent with  other studies and 
this presumed to be due to difference 
in ventricular  remodeling in response 
to pressure overload and post-
infarction remodeling between males 
and females(23,24) .  

The most common associated co-
morbidity in our patients of HF was 
renal impairment which was found 
among 43% and this was the same as 
in the study by Smith, et al. (2006) 
who found that renal impairment was 
present in 43% of his patients (25) 

.Renal impairment in the patients with 
HF is due to hemodynamic changes 
and renovascular abnormalities 
occurred secondary to heart failure.  

Anemia was found in 41% of our 
patients, and this is consistent with 
other study who found that anemia is a 
common associated co-morbidity in 
patients with HF (26). Presence of 
anemia in HF patients is because of 
hemodilution due to fluid retention, 
depressed erythropoisis due renal 
dysfunction, anorexia and malnutrition 
and the old age of most of the patients. 
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In this study Diabetes mellitus 
(DM) was present in 25% of our 
patients and this was similarly 
observed by Berry et al who reported 
DM in 24% of his HF cases (27) . DM is 
known to accelerate coronary 
atherosclerosis and increase of 
myocardial infarction, besides it is now 
recognized as independent risk factor 
for development of HF by inducing 
specific cardiomyopathy characterized 
by   myocardial hypertrophy, fibrosis 
and microangiopathy. Also this study 
revealed that stroke is associated in 
12% of our cases, all of them were of 
ischemic type and this was more than 
5.3% reported by barsheshet A et al 
(28). 

Regarding the clinical 
manifestations, Dyspnea was the most 
distressing symptoms. NYHA class III 
dyspnea was present in 37% and 63% 
was having dyspnea class IV and the 
same was reported was in some other 
studies (29). 

Fatigue was the second most 
common symptoms; it was present in 
81% of the case and this close to 83% 
and 84% reported by other studies.  
Signs of congestion ( rales,  peripheral 
edema, high jugular pressure,  
hepatomegaly and Ascitis)  was 
present  in 82%,62%,31%, 20% and 
10%  respectively and this almost the 
same as reported by others (30, 31) .  

During the study period 9 out of 
100 patients died in the hospital and 
this represents overall mortality 9% 
which is higher than 6.4% reported by 
Baishen from Aden/Yemen (12) and 
close to that by Lee, et al who reported 
mortality rate of 8.6% (32) . Most of the 
dead were males (77%) and 22.2% 
were females and the mortality rate 
was higher among older age patients, 
66.7% of them were aged   65 years or 
more, while 22.2% were in the age 
group of 55-64 years and this could be 
related to complex interaction between 
advancing age and high frequency of 

non cardiac co-morbidity in elderly 
than in younger patients. The most 
common underlying cause of death in 
all patients was IHD which was 
present in 66.7%  

It is well known that the presence 
of non cardiac co-morbid conditions in 
HF increase hospitalization and death.  
The most common co-morbidity was 
anemia which was present in 66.7% of 
dead patients. It is documented that 
when it is present in patients with HF 
lead to poor prognosis and increase 
mortality (33 -34). In the current study, 5 
of 9 dead HF patients had evidence of 
renal dysfunction which is reported 
that it is associated with adverse 
outcome in HF and this may be due to 
increased retention of fluid and salts, 
effect of HF on peripheral vessels and 
because of limited use of life-saving 
intervention in HF like use of ACE 
inhibitors which were stated to induce 
renal impairment (35). 

4 of 9 dead patients (44.4%) 
detected to have DM which is reported 
to influence survival and a predictor of 
adverse outcome in HF with ischemic 
etiology (28, 36). 

Also in this study 7 of 9 dead 
patients had impairment systolic 
function representing 77.8% and only 
2 patients (22.2%)   were with 
preserved systolic function. McCarthy, 
et al. identified impaired LSVF as a 
predictor of increase mortality in HF 
(37). In DIAMOND study survival 
decreased with decreasing LVSF (38) 
This can be attributed to many reasons, 
patients with impaired LVSF are 
predominantly male, the majority with 
ischemic etiology and significantly 
associated with renal impairment. All 
of these factors carry poor prognosis 
with HF.   

In our patients, dyspnea class IV 
NYHA, advanced edema and presence 
of gallop rhythm were present in 
88.9%, 66.7% and 55.6% respectively, 
this was mentioned in several studies 
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to be associated with increasing 
mortality among patients of HF (12, 39).   
Conclusion & Recommendations:  

This hospital-based study of heart 
failure patients in central Mukalla 
hospital revealed that male patients 
were affected more than females and 
the frequency increased with 
advancing age.IHD was the most 
common cause of heart disease in HF-
ISF while AHT was the other 
significant etiology in HF-PSF. The 
most common presenting symptom 
was dyspnea and the most common 
sign was cardiomegaly followed by 
pulmonary crackles and edema. The 
most common co-morbidities were 
renal dysfunction; anemia and DM. 
Mortality rate during admission period 
was 9% and was associated with old 
age, male sex, impaired systolic 
function, high HYHA class, anemia, 
DM and renal impairment. It is 
recommended that increase the 
awareness of the patient's early 
detection and management of the 
underlying causes and morbidities 
associated with HF could decrease the 
burden of morbidity and mortality of 
HF. 
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