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ABSTRACT 
Objective: The objective of this study is to determine the frequency of asymptomatic left ventricular systolic dysfunction in high 
risk patients. 
Study Design: Cross sectional survey Setting: The study was conducted in the Department of Cardiology, Gulab Devi 
Hospital, Lahore. Methodology: 150 patients aged more than 50, who do not have signs and symptoms of heart failure like 
dyspnea on exertion, orthopnea and PND and having any 2 or more of these risk factors, Diabetes mellitus,Hypertension, IHD 
and Obesity were selected for this study. Each patient was asked about age, sex, diabetes mellitus, hypertension and 
symptoms of heart failure. Height and weight was checked and BMI was calculated in every patient. 6 minute walk test was 
done in every patient to rule out dyspnea on exertion. Echocardiography was performed in OPD of cardiology department. Left 
ventricular (LV) ejection fraction (EF) less than 50% was taken as LV systolic dysfunction. 
Results: The mean age of the patients was 57.5±7.04years.There were 24 (16%) patients who had ejection fraction less than 
50% and they were labeled as having left ventricular systolic dysfunction. Among these, 09 (06%) patients had ejection fraction 
less than 40%. Only 32 patients had ischemic heart disease, 16 of these (50%) had ALVSD. This is the highest frequency of 
ALVSD amongst the different risk factor groups. 
Conclusion: In view of our results, we conclude that ischemic heart disease, diabetes mellitus, hypertension and obesity are 
important risk factors for the development of ALVSD. The frequency of ALVSD rises proportionately with increasing number of 
risk factors. Multiple risk factors have cumulative effect in the causing left ventricular systolic dysfunction 
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INTRODUCTION 
Congestive cardiac failure is a major public health problem, 
causing substantial morbidity and mortality in the later decades of 
life. The risk of heart failure rises with increasing age, with rates 
doubling every 10 years among older adults.1,2 According to one 
estimate the 5-year risk of heart failure among 40-year-old white 
persons is only 0.1 to 0.2%.3 The prevalence of HF is high in 
blacks than other races, and they present with symptoms of heart 
failure at younger ages.4The reason for this high incidence of heart 
failure among blacks is not fully understood. May be this is due to 
the higher burden of risk factors such as hypertension and genetic 
predisposition to cardiomyopathy in blacks.5Many patients who go 
on to develop heart failure pass through a phase in which they 
have significant systolic dysfunction but lack clinical symptoms and 
signs; so called asymptomatic left ventricular systolic dysfunction 
(ALVSD).6,7 Patients with ALVSD have an increased risk of heart 
failure (HF) and a worse life expectancy.7 Estimated prevalence of 
Asymptomatic left ventricular systolic dysfunction is 3% to 6%, and 
is at least as common in the community as systolic heart failure. 
AS it often occurs in the absence of known cardiovascular disease, 
this condition may go unrecognized and undertreated. Early 
diagnosis and treatment of ALVSD can decrease its substantial 
morbidity and mortality.7,8 Prevalence, determinants and prognostic 
value of ALVSD, yet are not fully known. Different studies have 
shown prevalence of 0.9%-12.9% depending on clinical 
characteristics of the population and EF values used to define 
ALVSD. This study was designed to detect ALVSD early. As HF is 
a very common problem in the community. This study is to 
determine the frequency of asymptomatic left ventricular systolic 
dysfunction in high risk patients.If we are able to detect this pre 
failure stage, we can prevent the development of overt heart 
failure.  
Operational Definitions: 
Left ventricular systolic dysfunction: It means left ventricular 
ejection fraction <50 % on 2-D echocardiography. 
Asypmtomatic high risk patients: Patients >50 years, who do 
not have signs of heart failure like dyspnea on exertion(on 6 

minute walk test), symptoms of heart failure like orthopnea and 
paroxysmal nocturnal dyspnea and having any two or more of the 
risk factors; diabetes mellitus, hypertension, Ischemic heart 
disease, obesity 
Ischemic Heart Disease: It will be diagnosed on ECG if any one 
of the following is present: T-wave inversion or Q-waves in two 
consecutive leads, Loss of R-wave in chest leads.  
Diabetic: Previously diagnosed patients or the patients who have 
random blood sugar >200 mg/dl on more than two occasions. 
Hypertensive: Previously diagnosed patientsor the patients who 
have systolic blood pressure >140 and/or diastolic blood pressure 
> 90 mmHg on two or more occasions. 
Obese: Patients having BMI >28 kg/m2 
 

MATERIALS AND METHODS 
Design & Setting: This cross sectional study was conducted in 
the Department of Cardiology, Gulab Devi Hospital, Lahore. 
Sample Selection: Using non probability sampling a calculated 
sample of 150 new and follow up asymptomatic high risk patients 
as per operational definition (with 95% confidence level 7.5% 
margin of error and taking expected percentage of asymptomatic 
left ventricular systolic dysfunction 27% in high risk patients 
presenting to tertiary care hospital) was taken. Patients having 
acute myocardial infarction (excluded on basis of raised cardiac 
enzyme, troponin T level>0.1 ng/ml), patients of valvular heart 
disease (excluded on echocardiography), patients of dilated 
cardiomyopathy (excluded on echocardiography) were excluded 
Data collection procedure: Demographic information like age, 
sex and address were obtained. The relevant information 
regarding number and type of risk factors (diabetes, hypertension, 
ischemic heart disease, obesity) were recorded in each patient. 
Each patient was asked about the symptoms of heart failure such 
as dyspnea on exertion, orthopnea and paroxysmal nocturnal 
dyspnea. 6 minute walk test was done in every patient to rule out 
dyspnea on exertion. All the patients were underwent 
echocardiography on TOSHIBA NIMEO 30 CW PW Colour 
Doppler 2-D Echo by a senior cardiologist with special interest in 
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echocardiography. Long-axis left parasternal and apical four 
chamber views were taken. Left ventricular end-systolic and end-
diastolic dimensions (LVESD & LVEDD) were measured on M-
mode. Ejection fraction (EF) was measured by calculating ratio of 
stroke volume to left ventricular end diastolic volume (LVEDV). 
Simpson’s method was used for calculating EF in patients with 
regional wall motion abnormalities to avoid equivocal results. Left 
ventricular (LV) ejection fraction (EF) less than 50% was taken as 
LV systolic dysfunction. All the data was gathered on a specifically 
designed proforma 
Data Analysis Procedure: All the data was entered in SPSS 
version 10 and analyzed through its statistical program. 
Quantitative variables like age were presented as means and 
standard deviations. Data was stratified according to two or more 
than two (2, or >2) risk factors. Presence or absence of 
asymptomatic left ventricular systolic dysfunction was presented by 
calculating frequencies and percentages. 
 

RESULTS 
The mean age of the patients was 57.5±7.04 years. There were 
113 (75.3%) patients in the age range of 51-60 years, 34 (22.7%) 
patients in the age range of 61-70 years, 2 (1.3%) patients of age 
range of 71-80 years and 1 patient (0.7%) in the age range of 80-
90 years. There were 34 (22.7%) male patients and 116 (77.3%) 
female patients. They were defined as obese. Ischemic heart 
disease was present in 32 (21.3%) patients, diabetes mellitus was 
present in 86 (57.3%) patients, hypertension in 140 (93.3%) and 
obesity was present in 100 (66.7%) patients. There were 96(64%) 
patients who had only two risk factors and 54(36%) patients in 
whom more than 2 risk factors were present. Out of 32 patients, 16 
(50%) patients of ischemic heart disease were having LVSD. 
Among 86 patients with diabetes, there were only 13(15%) patients 
who were having LVSD. Figure.01 and Figure.02 shows 
distribution of patients according to the ejection fraction. There 
were 24 (16%) patients who had ejection fraction less than 50% 
and they were labeled as having left ventricular systolic 
dysfunction. Among these, 09 (06%) patients had ejection fraction 
less than 40% and rest 124 patients were having ejection fraction 
>50%  
 

Table 1: Baseline Characteristics 

Age (mean ± S.D) 

in years 
57.5± 7.04 

Gender n(%) 
Males 
Females 

 
34 (22.7%) 
116 (77.3%) 

Risk Profile n(%) 
Obese 
Hypertensive 
Diabetic 
Ischemic Heart Disease 
Patient with 2 risk factors 
Patient with > 2 risk factors  

 
100 (66.6%) 
140 (93.3%) 
86 (57.3%) 
32 (21.3%) 
96 (64%) 
54 (36%) 

 

 
Figure 1: Distribution of Patients on the Basis of Ejection Fraction 

 
Figure 2: Frequency of Left Ventricular Systolic Dysfunction 

 

DISCUSSION 
Asymptomatic left ventricular systolic dysfunction is poor 
prognostic marker. Patients with ALVSD showed 9 times higher 
admission rate over six years.9 ALVSD increases with age and is 
more prevalent in men than in women.10,11 In this study most of the 
patients were between 50 to 60 years of age with a mean age of 
57.5±7.04 years. Most of the patients were female (77.3%) and 
this might have adversely affected my results as ALVSD is more 
common in male population. In previous studies ALVSD was 
twofold to eightfold higher in men than in women.10 These 
differences can be due to differences in population, sampling 
techniques and distribution of risk factors. 
 Mean ejection fraction in our study was 51±2.5%. 
Different studies have used different cut off values of ejection 
fraction for defining ASLVSD. In four different studies, 70-90% of 
cases had ejection fraction between 40-54%.11-14 However in this 
study patient with ejection fraction greater than 50% were also 
included. In present study only those patients were included who 
had at least two risk factors. Hypertension was the most common 
risk factor (93.3%) present in this sample followed by obesity 
(66.7%), diabetes (57.3%) and then ischemic heart disease 
(21.3%). It is important to note that ischemic heart though least 
common in this sample is very important risk factor for 
ALVSD.15There were 54 patients who had greater than two risk 
factors. Among these 54 patients, 13(24.07%) had ALVSD. This 
may be representing a cumulative effect of risk factors. 
 Hypertension is an important risk factor for congestive heart 
failure.9 In my study 140 out of 150 patients (93.3%) were 
hypertensive. 22 out of 140 patients i.e.15.7% of hypertensive 
patients had ALVSD. In study conducted by Paolo Verdecchia et 
al, ALVSD was found in 3.6% of subjects with essential 
hypertension.9The difference in frequency of ALVSD is because 
they did not include patients with ischemic heart disease. 
 Diabetes is associated with decreased systolic and diastolic 
function.16 Diabetic cardiomyopathy has been related to 
microangiopathy, autonomic dysfunction, defective calcium 
transport, structural changes in cellular proteins and collagen 
deposition.17 In our study, out of 86 patients having diabetes, 13 
patients (15.11% of diabetics) had ALVSD. In general population 
about 0.3-0.5% of people has both heart failure and diabetes.18 In 
study conducted by Davis RC et al 21 patients (10.09%) out of 208 
had asymptomatic left ventricular dysfunction.15Higher frequency in 
our study can be attributed to other risk factors overlapping with 
diabetes. 
 Only 32 patients had ischemic heart disease, 16 of these 
(50%) had ALVSD. This is the highest frequency of ALVSD 
amongst the different risk factor groups. Davis RC et al also 
showed that previous myocardial infarction was the most powerful 
predictor of left ventricular dysfunction.15Patients with ischemic 
heart disease should therefore be treated more aggressively. 
 Among 150 patients, 100(66%) patients had BMI >28. 
Obesity is a risk factor for ischemic heart disease, diabetes and 
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hypertension. In one study it was shown that obese patients had 
normal left ventricular ejection fraction compared with non-obese 
patients but decreased longitudinal and radial systolic myocardial 
peak velocities and early diastolic peak velocity.19 The results in 
our study are contrary to this study. In our study, 12 patients (12%) 
out of 100 obese patients had ALVSD. This might be attributable to 
other concomitant risk factors present along with obesity.  
 Our study had two noticeable limitations. The first was the 
small population but still the results are in accordance with the 
published international literature. Second, that diastolic dysfunction 
was not studied along with systolic dysfunction. Diastolic 
dysfunction can occur alone or along with systolic dysfunction. 
Importance of diastolic dysfunction is especially more in female 
patients and diabetic population because it is more common in 
these patient groups.10,17In future studies diastolic dysfunction 
should also be studied as it is associated with higher mortality.20 
 In our study, we noted that as there is accumulation of risk 
factors for LVSD, the frequency of ALVSD increases 
proportionately. Frequency of ALVSD was 11% in patients with 2 
risk factors, while it is 24% in patients with more than 2 risk factors. 
Guidelines should be developed for screening patients having 
multiple risk factors for ALVSD based on further studies. In 
general, it can be advocated that every asymptomatic patient 
having more than two risk factors for LVSD should be screened for 
ALVSD. 
 Asymptomatic left ventricular dysfunction is a progressive 
disorder even without recurrent myocardial injury146.  Early 
detection of cases with ALVSD followed by early treatment may 
reduce the risk for congestive cardiac failure.  
 

CONCLUSION 
In view of our results and several other research workers, we 
conclude that ischemic heart disease, diabetes mellitus, 
hypertension and obesity are important risk factors for the 
development of ALVSD. The frequency of ALVSD rises 
proportionately with increasing number of risk factors. Multiple risk 
factors have cumulative effect in the causing left ventricular 
systolic dysfunction. More risk factors like smoking, atherosclerosis 
and cerebrovascular disease should be studied in double blind 
clinical trials. Diastolic dysfunction is associated with ALVSD. It 
should be sought in all patients with ALVSD. 
 There is emerging need to develop other non-invasive 
methods for screening patients with systolic dysfunction which can 
be employed effectively and have a good sensitivity and specificity. 
More emphasis is to be made on life style modifications. Every 
effort should be made to control modifiable risk factors. For this 
purpose, patient education through clinical seminars, public health 
awareness programs and electronic media should be made. 
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