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Abstract

Background: Diabetes mellitus and heart failure are two multifaceted entities characterised by high
morbidity and mortality. Early epidemiological and prospective studies have observed the frequent co-
existence of both conditions.

Methodology: An echocardiography was done and investigations like complete haemogram, HbA1C, FBS,
PPBS, renal profile and fasting lipid profile was also done. Echocardiography was done by Siemens CV70
machine in department of cardiology and HbA1C was measured by High Pressure Liquid Chromatographic
method in department of biochemistry.

Results: A total of 100 patients coming with signs and symptoms of HF who are also diabetic were selected
for the study, in whom 72 were male and 28 were female. Predominant symptoms were shortness of breath
(100%) followed by swelling of legs (48%) and palpitation (29%). History suggestive of paroxysmal
nocturnal dyspnea was present in 27 (27%) patients. Atrial fibrillation was observed in 23% cases. LVEF
[<50%] was recorded 62% cases at presentation. Mean HbA1C was 7.3+0.9. Anaemia was reported about
31% cases. Dyslipidemia was noticed about 47% of the study participants with diabetes with heart failure.
Among 100 patients 62 (62%) presented with left ventricular ejection fraction <50% and 38 (38%)
presented with left ventricular ejection fraction >50%.

Conclusion: Diabetes is an independent risk factor for the development of congestive heart failure and
heart failure patients with diabetes have a worse prognosis than those without diabetes.

Keywords: Diabetes mellitus, Heart failure, Clinical Profile, Left ventricular ejection fraction.
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Introduction

Diabetes mellitus (DM) is a group of diseases
characterised by metabolic disturbances with
increasing prevalence worldwide." Individuals
with DM present several detrimental micro- and
macrovascular complications such as retinopathy,
nephropathy, neuropathy, atherosclerosis and
coronary heart disease.>* Heart failure (HF) is a
syndrome with a complex pathophysiology,
several aetiologies and different clinical
presentations characterised by high morbidity and
mortality.* According to some reports the co-
existence of HF and DM is as high as almost 40
%°, growing the necessity for more in-depth
understanding of the common pathophysiological
pathways and for effective management of both
entities.

Type 2 diabetes and heart failure are common
companions in clinical practice. Between 20% and
40% of all patients with heart failure has
diabetes.” This is partly because all the major risk
factors for heart failure also cluster in patients
with type 2 diabetes, including obesity,
hypertension, advanced age, sleep apnoea,
dyslipidaemia, anaemia, chronic kidney disease
(CKD), and coronary heart disease (CHD).
Diabetes itself independently contributes to the
development and progression of heart failure.?
There is strong epidemiological evidence linking
poor glycaemic control and the risk of heart
failure. For example, in patients with type 1
diabetes from the Swedish National Diabetes
Registry the incidence of heart failure increased
linearly with HbAlc, and remained significant
after adjustment for age, sex, duration of diabetes,
cardiovascular risk factors, and baseline or
intervening acute myocardial infarction and other
co-morbidities.’  Similarly, in a number of
prospective observational studies in type 2
diabetes there is a consistent linear relationship
between glycaemic control and heart failure, such
that overall adjusted risk ratio (RR) for CHF was
1.15 [95% confidence interval (CI) 1.10-1.21] for
each percentage point higher HbA1c.™

Heart failure is a clinical diagnosis.* An ejection
fraction (EF) of <50% in a patient with heart
failure symptoms is termed heart failure with
reduced ejection fraction (HFrEF), and an EF of
>50% in a patient with heart failure symptoms is
termed heart failure with preserved EF (HFpEF).'?
Diabetes mellitus, and in particular the type 23,
has progressively become more common. Factors
increasing the prevalence include an ageing
population, an increasing body mass and
decreased demands of physical activity.*
Accordingly, efforts for early diagnosis and
appropriate  management are of ultimate
importance. In diabetic patients, the existence of a
pre-clinical diastolic dysfunction has been well
defined and estimates of prevalence vary from
20% to 60% depending on the Doppler
echocardiographic criteria that was used to define
diastolic dysfunction.” Unfortunately, there have
been few population-based studies to evaluate the
outcomes of pre-clinical diastolic dysfunction in
diabetic patients. As such similar clinical
published data is lacking in patients of diabetes
with heart failure in the Eastern part of India. This
study was designed to evaluate the clinical
presentation of patients with heart failure who are
also diabetic. Demographical parameters, risk
factors, NYHA Class at presentation, systemic
examination findings, HbA1C level,
echocardiography features and other relevant
parameters were studied.

Materials and Methods
This  cross  sectional, non-interventional
observational study was conducted with patients
in the Diabetic and Cardiology OPD of a tertiary
care teaching hospital in Eastern India from
January 2016 to December 2016. Hundred
patients satisfying the diagnostic criteria for
diabetes and heart failure who fulfill inclusion
criteria were taken.
Inclusion Criteria
e Male and female patients admitted with
heart failure and established type 2
diabetes mellitus
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e Age > 18 years
e Patients willing to give written informed
consent for the study.
Exclusion Criteria
e Age <18 years
e Pregnancy
e Unwilling or
protocol
A written informed consent was taken from them.
An echocardiography was done and investigations
like complete haemogram, HbA1C, FBS, PPBS,
renal profile and fasting lipid profile was also
done. Echocardiography was done by Siemens
CV70 machine in department of cardiology and
HbA1C was measured by High Pressure Liquid

unable to comply with

Chromatographic  method
biochemistry.

in department of

Results

A total of 100 patients coming with signs and
symptoms of HF who are also diabetic were
selected for the study, in whom 72 were male and
28 were female. Patients were from all age groups.
Youngest was of 27 yrs age and oldest was 89
years age. Maximum numbers of patients were in
age group of 51-60 years (43%) followed by those
in 41- 50 years ( 23%) and 61-70 years (19%) age
groups respectively. None of the case was
reported between 18-20 years. Mean age was
52.7+19.8yrs [Table 1].

Table 1: Demographic characteristics of diabetic and heart failure patients [n=100]

Characteristics No. of patients Percentage/ Mean+SD
Males 72 2%
Females 28 28%
Mean age [years] 100 52.7+19.8
Age groups [years]

<20 0 0
21-30 1 1%
31-40 3 3%
41-50 23 23%
51-60 43 43%
61-70 19 19%
71-80 8 8%
>80 years 3 3%
Mean body mass index 100 26.8+3.5

Table 2: Clinical characteristics of diabetic and heart failure patients [n=100]

Characteristics No. of patients Percentage
Shortness of breath 100 100%
Swelling of legs 48 48%
Palpitation 29 29%
Ascites 9 9%
Paroxysmal nocturnal dyspnea 27 27%
NYHA Class

1 12 12%
2 24 24%
3 42 42%
4 22 22%
Medication History

Oral antidiabetic agents 67 67%
Only insulin therapy 14 14%
Both 19 19%
Diuretics 56 56%
ACE inhibitors/ ARBs 79 79%
Beta blockers 37 37%
Digoxin 28 28%
Antiplatelets 30 30%
Statins 41 41%
Undergone CABG/PTCA for CAD 7 7%
Smokers 39 39%
Alcoholic 28 28%
Duration of Diabetes

<lyr 3 3%
1-5yrs 29 29%
5-10 yrs 41 41%
>10 yrs 27 27%
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Predominant symptoms were shortness of breath
(100%) followed by swelling of legs (48%) and
palpitation  (29%). History suggestive of
paroxysmal nocturnal dyspnea was present in 27
(27%) patients [Table 2]. Patient’s functional class
was assessed on admission and majority presented
in NYHA class 3 (42%) and class 2 (24%). There
was good number cases presented with NYHA
class 4 (22%) [Table 2]. Medication history
revealed that 67% was on oral hypoglycemic
drugs, 14% on insulin and 19% was on both.
History of medications revealed that other than

antidiabetic; medications like diuretics 56%, ACE
inhibitors/ARBs 79%, beta blockers 37%, digoxin
28%, antiplatelet agents 30% and statins 41%
patients. About 39% were smoker and 28% used
to take alcohol [Table 2]. Duration of diabetes
among patients was 3% less than 1 yr, 29% (1-5
yrs), 41% (5-10 yrs) and 27% (>10 yrs). On
examination jugular venous pressure was elevated
in 57% patients, most of them had tachycardia. S3
was present in 38% patients and S4 was there in
29% patients. Edema was present in 48%patients.

Table 3: Duration of diabetes mellitus and NYHA class relation

Duration of Diabetes NYHA Class 1 NYHA Class 2 NYHA Class 3 NYHA Class 4
<1lyr 2 1 0 0
1-5yrs 6 10 7 6
5-10 yrs 3 8 21 9
>10 yrs 1 5 14 12

NYHA Class 3 heart failure was much common in
the age group of 5-10 yrs followed by >10 yrs.
NYHA Class 4 heart failure was much common in
the age group of >10 yrs followed by 5-10 yrs

[Table 3]. NYHA Class 2 was much more
common in the age group of 1- 5 yrs followed by
5-10 yrs.

Table 4: Laboratory and clinical parameters in the study subjects [n=100]

Characteristics No. of patients Percentage
Systolic BP, mmHg 100 137+285
Diastolic BP, mmHg 100 85+19.7
Hypertension 58 58%
Rhythm at admission

Atrial fibrillation 23 23%
Paced rhythm 7 7%
Dyslipidemia 47 47%
Raised triglycerides 35 74.5%
Raised LDL 27 57.4%
Reduced HDL 33 70.2%
Hb 100 11.7+3.2
Anemia 31 31%
Hyponatremia 23 23%
Hypokalemia 11 11%
Albumin 100 3.65+0.7
FBS - 138.8+21.7
PPBS 213+ 29.7
HbA1C 7.3+0.9
BUN, mg/dL [blood urea nitrogen] 438179
Creatinine, mg/dL 198+1.19
BUN(/Cr ratio 255+11.7
Echocardiographic findings

LVEF, % [left ventricular ejection fraction] - 42 +15
LVEF, %<50% 62 62%
LVEF, %>50% 38 38%

Atrial fibrillation was observed in 23% cases.
LVEF [<50%] was recorded 62% cases at
presentation. Mean HbA1C was 7.3£0.9. Anaemia

was reported about 31% cases. Dyslipidemia was
noticed about 47% of the study participants with
diabetes with heart failure [Table 4]
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Table 5: HbA1C level relation with NYHA class

HbA1C Level Class 1
5- 6% 2
6.1- 7% 7
7.1- 8% 3
8.1- 9% 0
>9% 0

Class 2 Class 3 Class 4
1 2 0
5 13 3
8 18 7
6 7 7
4 2 5

Among 100 patients 62 (62%) presented with left
ventricular ejection fraction <50% and 38 (38%)
presented with left ventricular ejection fraction
>50%. Average LVEF was 42+15, septal

thickness 11.4+1.9 and posterior wall thickness
was 10.5+1.4. NYHA Class 3 was more [18%] in
the HbA1C group7.1- 8% [Table 5]

Table 6: Duration of diabetes mellitus and LVEF relation

Duration of diabetes LVEF
<30%
<lyr 0
1-5yr 1
5-10 yr 3
>10yr 7

LVEF- LVEF- LVEF-
31-40% 41-50% >50%
1 2 22
5 11 9
9 15 5
5 3 2

A correlation was tried to achieve between
duration of diabetes and left ventricular ejection
fraction. About 22 (22%) patients of diabetes
duration < 1 yr had LVEF >50%. Thus longer the
duration of diabetes, more it is likely to present
with heart failure with preserved ejection fraction
[Table 6].

Table 7:
participants

Diastolic  dysfunction in study

Grade of diastolic dysfunction No of patients
Grade 1 8
Grade 2 22
Grade 3 35
Grade 4 17
Diastolic  dysfunction ~was present more

commonly in grade 3 category (35%). Systolic
dysfunction is present more commonly in diabetic
patients with duration more than 10 yrs [Table 7].

Discussion

The present study was aimed to record the clinical
profile of the patients with heart failure and
diabetes mellitus with regards to history,
investigations, risk factors and echocardiography.
The study was also done to know the prevalence
of systolic and diastolic dysfunction among
population, and to correlate HbA1C level with
NYHA class at presentation with
echocardiographic evaluation of Left ventricular
diastolic function. The Framingham study was the
first epidemiological study estimated increase in
the incidences of heart failure for young diabetic

males and females by fourfold and eightfold,
respectively.™®

Present study demonstrated diastolic dysfunction
was common in patients with DM. The existence
of a pre-clinical diastolic dysfunction has been
well defined in diabetic patients and estimates of
prevalence found to be vary from 20% to 60%
depending on the doppler echocardiographic
criteria. Study also revealed that LV diastolic
dysfunction may precede LV systolic dysfunction
in diabetic patients. The possible mechanisms for
early restrictive disease in diabetic patients is
likely due to microangiopathy, interstitial fibrosis,
extracellular  collagen  deposition,  calcium
transport  abnormalities, and neurohormonal
alterations, alone or in combination.” *® Patil MB
et al also showed that diastolic dysfunction was
present in 64% of the patients. Diastolic
dysfunction was more common among female sex
(68.18%) compared to male (60.17%). Diastolic
dysfunction was significantly associated with
uncontrolled diabetes as assessed by HbAlc
levels. Diastolic dysfunction was more common in
patients who were on treatment with both oral
hypoglycemic agents and insulin. The prevalence
of diastolic dysfunction increased with duration of
diabetes. Study also revealed a linear progression
of diastolic dysfunction with the increase age.*

In present study 100 diabetic patients with heart
failure were included and there was male
predominance (72%), with increased prevalence
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during 51-60 yrs. age groups. The proportion of
subjects with diabetes in CONSENSUS
(Cooperative  North  Scandinavian  Enalapril
Survival Study)®, SOLVD (Studies of Left
Ventricular ~ Dysfunction)®,  V-HeFT I
(Vasodilator Heart Failure Trial 11)** and ATLAS
(Assessment of Treatment with Lisinopril and
Survival)® was 23%, 25%, 20% and 20%
respectively.

Predominant symptoms were shortness of breath
(100%) followed by swelling of legs (48%) and
palpitation  (29%). History suggestive of
paroxysmal nocturnal dyspnea was present in 27
(27%) patients [Table 2]. Patient’s functional class
was assessed on admission and majority presented
in NYHA class 3 (42%) and class 2 (24%). There
was good number cases presented with NYHA
class 4 (22%) [Table 2]. Medication history
revealed that 67% was on oral hypoglycemic
drugs, 14% on insulin and 19% was on both.
History of medications revealed that other
medications were like diuretics 56%, ACE
inhibitors/ARBs 79%, beta blockers 37%, digoxin
28%, antiplatelet agents 30% and statins 41%
patients. About 39% were smoker and 28% used
to take alcohol [Table 2]. Duration of diabetes
among patients was 3% less than 1 yr, 29% (1-5
yrs), 41% (5-10 yrs) and 27% (>10 yrs).

On examination jugular venous pressure was
elevated in 57% patients, most of them had
tachycardia. S3 was present in 38% patients and
S4 was there in 29% patients. Edema was present
in 48%patients. Elevated jugular venous pressure
is a manifestation of abnormal right heart
dynamics, mostly commonly reflecting elevated
pulmonary capillary wedge pressure from left
heart failure. This usually implies fluid overload,
indicating the need for diuresis.

HbAL1C was elevated in most of the patients and
HbALC level had a significant relationship with
diastolic dysfunction grade but not so significant
relation with LVEF or NYHA class. The
relationship between adverse outcomes and
HbAlc in patients with both diabetes and HF
appears U-shaped, with the lowest risk of death in

those patients with modestly impaired glucose
control (HbA1c 7.0-7.8%) and an increased risk of
mortality with higher or lower HbAlc levels.?*
The present study significantly correlated with
elevated HbA1C and elevated FBS to LVDD,
whereas age and gender has no statistical
significance.

The SOLVD study revealed that diabetes was an
independent predictor of morbidity and mortality
both in symptomatic and asymptomatic heart
failure. This relationship was confirmed by the
RESOLVD trial.?*® Different study showed that
diabetic patients experience a higher incidence of
heart failure and increased mortality after acute
myocardial infarction than nondiabetic patients.?”
28,29

HF is an independent risk factor for the
development of DM. During a 3-year follow-up
29% of HF patients without DM were shown to
develop DM compared with 18% of matched
control subjects.®® Another study revealed that
33% of all HF patients have concomitant DM and
this number rises up to 40% in patients admitted
with acute decompensated HF.*! Sarma S et al*
showed approximately 40% of hospitalized HF
patients with low EF have DM. DM in
hospitalized patients is associated with worse
prognosis®, increased risk for combined CV
mortality and HF-related hospitalization®, and
longer hospital stay®', despite receiving care that
is similar to that for patients without DM
although this paradigm is not a consistent finding.
Anaemia is also a common companion to diabetes
and this is because of the high prevalence of
chronic kidney disease in patients with diabetes,
leading to functional erythropoietin deficiency.*
% patients with heart failure and anaemia
generally experience more severe symptoms. They
may have higher rates of hospitalization and
reduced survival when compared with patients
without anaemia.*” Elevated body mass is causally
linked to both diabetes and incident heart failure.
The greater the elevation in body weight, the
greater the risks and the worse the clinical
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outcomes.® Obesity triggers to concentric left
ventricular hypertrophy.®

Insulin  resistance and hyperglycemia may
accompany type 2 DM. Several adaptive and
maladaptive cellular responses may lead to
specific changes in myocardial structure and
function (diabetic cardiomyopathy). Longstanding
metabolic and functional alterations ultimately
lead to irreversible  structural  changes.
Comorbidities seen commonly in patients with
DM, such as hypertension, dyslipidemia,
microvascular dysfunction, autonomic
dysfunction, and renal impairment may accelerate
the progression of cardiac dysfunction toward
advanced disease.*® Boyer et al.* revealed that the
prevalence of LV diastolic dysfunction in
asymptomatic, normotensive patients with type 2
diabetes disease is high and about 75% subjects.
They revealed that TDI detected diastolic
dysfunction more often than any other
echocardiographic parameter. In present study, the
prevalence of diastolic dysfunction was 54.33%.
Poulsen et al.** in their prospective observational
study of 305 patients with type 2 DM showed that
abnormal LV filling is closely associated with
abnormal myocardial perfusion on myocardial
perfusion scintigraphy.

In the present study we found that BUN was
43.8+17.9. Elevated BUN levels can predict
renal hypoperfusion and may be due to low
cardiac output or renal venous congestion
secondary to HF. Under conditions of reduced
renal perfusion such as dehydration or low cardiac
output, a complex neurohormonal mechanism is
activated, which stimulates the release of
vasopressin and activates the renal sympathetic
nervous system and RAAS, all of which
contribute to a disproportionate reabsorption of
urea.*? 3

Conclusion

HF and DM are common clinical entities that
frequently coexist in an individual patient. Two
multifaceted entities characterized by high
morbidity and mortality. Early epidemiological

and prospective studies have observed the
frequent co-existence of both conditions. The
present study significantly correlated with
elevated HbA1C and elevated FBS to LVDD,
whereas age and gender has no statistical
significance. The implication is that more
aggressive metabolic care at an early stage of the
disease may delay restructuring of the
myocardium.
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