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INTRODUCTION

Heart failure (HF) is a growing public health issue and 
is also a major cause of  morbidity.1 HF is a major and 
increasing burden all over the world.2 The prevalence 
estimates of  HF are unreliable in India because of  the lack 
of  surveillance system to adequately capture these data. The 
estimated prevalence of  HF in India is 1.3-4.6 million with 
an annual incidence of  491,600-1.8 million.3

The deteriorating clinical outcomes of  patients with HF 
and reduced Left Ventricular ejection fraction (LVEF) 
may lead to Acute Decompensated Heart Failure (ADHF), 
where the prognosis remains poor with mortality exceeding 
50% at 5 years with a high rate of  rehospitalisation and 
this leads to increased fi nancial burden.4

The most prevalent form of  Diabetes Mellitus (DM) 
is type II and its incidence increase with advancing 
age. Insulin resistance in DM is accompanied by other 
cardiovascular factors – dyslipidemia, hypertension, 
pro-thrombotic factors, activators of  multiple hormone 
and cytokine system, autonomic neuropathy, endothelial 
dysfunction and coronary artery disease (CAD).5,6 DM is 
an important risk factor for cardiac disease. DM appears 
to be strongly linked to HF. It has been suggested that DM 
plays an important role in the pathogenesis, prognosis and 
response to treatment of  HF.7

Fasting glucose is an accepted parameter for assessing 
glycemic control. Glycemic control can also be measured 
by glycated haemoglobin (HbA1c) which indicates the 
ambient plasma glucose concentration over the preceding 
2 to 3 months. Raised HbA1c level indicates poor 
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metabolic control and eventually lead to micro vascular 
complications.7-9

American Diabetes Association (ADA) and Japan Diabetes 
Society recommended using HbA1c as a criterion for 
diagnosing diabetes. HbA1c offers several diagnostic 
advantages compared to fasting glucose and should be 
considered an established marker of  long term glycemic 
control in patients with diabetes mellitus.10

The study was performed to fi nd out the prevalence of  
ADHF among patients admitted for cardiac complaints and 
to investigate Hb1Ac levels in confi rmed patients.

MATERIALS AND METHODS

The study was a hospital based descriptive clinical study 
conducted in collaboration with Cardiology, Medicine 
and Biochemistry department at NRI Heart Centre, NRI 
General Hospital, Guntur. The study period was from 
May to July 2013.

All patients admitted in Coronary Care Unit were included 
in the study. Conventional 2D echocardiography (ECHO) 
was performed. Patients with ejection fraction < 35% were 
selected for the study. Two cardiologists independently 
checked ejection fraction for all the patients and on the 
basis of   sign and symptoms confi rmed the diagnosis of  
ADHF. Data was acquired with a 3.5 MHz transducer (S3) 
in the parasternal (long and short-axis views) and apical 
views (two- and four- chamber and apical long axis views). 
Left ventricular dimensions were calculated from the 
standard M-mode images at the parasternal long-axis views. 
The left ventricular end-diastolic and end-systolic volumes 
were measured from the apical two- and four- chamber 
views and left ventricular ejection fraction was calculated 
using the Simpson’s rule. 11 Treatment was initiated based on 
the clinical condition and physicians’ judgement. Patients 
with valvular heart disease, acute coronary syndrome, 
recent pregnancy, advanced renal failure, infective 
endocarditis and systemic infection presenting with heart 
failure were excluded.

Patients were also analysed for HbA1c. 2 ml of  venous 
blood sample was collected in EDTA vaccutainer from 
each patient and was measured on an automated high 
performance liquid chromatography analyzer. Two levels 
of  diabetic control was estimated subsequently and 
analysed daily to check for the quality of  the report. The 
patients were classifi ed into 3 groups on the basis of  
HbA1c values as recommended by ADA 2010 guidelinesas 
non diabetic (<5.6%), pre-diabetic (5.7% – 6.4%) and 
diabetic (>6.5%).12

Study was approved by institutional ethics committee 
and informed consent obtained from all patients. Data 
was entered in MS Excel and analyzed by the statistical 
package SPSS software, version 16.0. Descriptive and 
inferential statistics were applied (percentages and 
Z test). The values of P were kept signifi cant at the 
level of  0.05.

RESULTS

Of  the total 1147 patients admitted in cardiac coronary 
unit, 101 patients had been diagnosed as ADHF with age 
ranging from 22 to 85 years. There were 75 males (74.3%) 
and 26 females (25.7%). ADHF prevalence was 8.8%, 
calculated as the proportion of  the study sample.

The mean age was found to be 54.69 years (SD = 13.62), 
and median was 56 years. As per age group, most of  the 
patients were of  age more than 60 years (33.66%), although 
young patients were also found in the study (<30 yrs- 5.9%, 
31-40 yrs- 13.8%) (Figure 1).

The mean age of  non diabetic, pre-diabetic and diabetic 
group were 46.9 (SD = 4.5), 50.6 (SD = 10.2) and 
58.4 (SD = 11.4) years respectively. The mean HbA1c in non 
diabetic, pre-diabetic and diabetic was 5.32% (SD = 0.27), 
6.0% (SD = 0.23) and 8.45% (SD = 1.63) respectively. z test 
of  2 proportions was used to analyze the difference in the 
proportions of  heart failure cases in different groups of  
HbA1c (Table 1 and Figure 2).

DISCUSSION

The study indicated the prevalence of  8.8% for ADHF. 
In PRICE study it was shown that the prevalence was 
6.8% of  the population aged 45 or over in Congestive 
Heart Failure.13 In the study, heart failure incidence rate 
increased with age and was found higher in diabetes 
than in non-diabetes as observed in other studies.14,15 
Studies suggested that improved glycaemic control was 
associated with reduced cardiovascular events, though not 
statistically signifi cant.16,17 Diabetes and heart failure often 
coexist and is associated with complications and increased 
hospitalization.18

Table 1: z-values and signifi cance on analyzing 
the study groups
Variables z-value p-value Signifi cance
Non diabetic and pre-diabetic −3.26 0.0011 HS**
Non diabetic and diabetic −5.4 <0.0001 HS**
Pre-diabetic and diabetic −2.28 0.023 S*

*S: Signifi cant, **HS: Highly signifi cant
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In the study, the diabetics formed a major group. A large 
systematic review of  evidence done earlier which examined 
the risk of  cardiovascular disease associated with impaired 
fasting glucose (IFG) and impaired glucose tolerance (IGT) 
according to WHO criteria could not arrive at a defi nite 
conclusion and suggested further studies to classify the 
relationship between pre-diabetic and cardiovascular 
disease.19 A population based cohort study done among 
old adults could not fi nd any evidence that pre-diabetes 
is an independent risk factor for incident heart failure.20 
However, IFG, IGT or pre-diabetic HbA1c levels not 
studied extensively regarding prevalence of  severe heart 
failure. IFG and IGT are risk factors for future diabetes 
as well as for cardiovascular disease.16 The CHARM 
program data analysis also showed that HbA1c is strong 
and independent risk factor for cardio-vascular events 
including cardio-vascular death and hospitalization due to 
heart failure, but did not study pre-diabetic population.21 In 
the present study, the prevalence of  ADHF in pre-diabetic 
was signifi cantly higher when compared to non-diabetic 
population. Similarly, a signifi cant difference was observed 
between pre-diabetic and diabetic groups with a larger 
incidence of  heart failure in diabetic population. Thus, 
with this study data it clearly suggests that pre-diabetes 

is a strong risk factor for ADHF though less than 
diabetes. This suggests that pre-diabetes is not a innocent 
condition heralding overt diabetes, but itself  associated 
with signifi cant changes in metabolic milieu. Accelerated 
atherosclerosis and other mechanism producing diabetes 
myocardiopathy could be at work even in pre-diabetic stage.

Many studies are consistent, but do not prove the 
concept that improved glycaemic control might reduce 
cardiovascular risk in patients with diabetes. In the 
ACCORD (The Action to Control Cardiovascular Risk in 
Diabetes Study Group) study, intensive glucose lowering 
aimed to decrease HbA1c below 6% resulted in unexpected 
increased mortality in patients who were on intensive 
glucose control compared to those receiving standard 
care.22 UKPDS (United Kingdom Prospective Diabetes 
Study) did not prove that reducing blood glucose by 
intensive therapy reduces cardiovascular events.17 In this 
study, a linear relationship existed for HbA1c in patients 
of  ADHF. Aguilar et al. study showed that the relationship 
between mortality in established heart failure patients and 
HbA1c was U-shaped. The mortality was seen to be least 
in the patients with modest glycaemic control (7.1% < 
HbA1c ≤ 7.8%).23

The present study has some limitation because it has 
been done in a small group of  population admitted in the 
hospital due to ADHF. Follow up of  the patients after initial 
therapeutic intervention including various classes of  drugs 
known to decrease morbidity and mortality in heart failure 
has not been done. Further studies are required to evaluate 
the possibility of  treatment intervention in pre-diabetic 
and uncontrolled diabetes with proper control of  glycemic 
index with advanced compensated heart failure to decrease 
the morbidity and mortality.

CONCLUSION

The elevated Hb1Ac has a signifi cant role in increasing 
the risk for ADHF. Pre-diabetics, although considered 
harmless regarding ADHF hospitalization must be 
monitored regularly for Hb1Ac value and considered 
for glucose lowering therapy. Future studies should be 
designed to confi rm these fi ndings and expand on potential 
mechanisms contributing to the increased hazards of  
ADHF.
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