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ABSTRACT

People with diabetes have an increased prevalence of atherosclerosis and coronary heart disease and
experience higher morbidity and mortality after acute coronary syndrome and myocardial infarction than
people without diabetes. This study intends to assess Left ventricular diastolic dysfunction in diabetes
mellitus patients by an echocardiography with an intention to detect patients with left ventricular
dysfunction at an early stage. This was a prospective study, conducted on 30 diabetic patients in A.J
Institute of Medical Sciences, Mangalore who presented between July 2009 — July 2011. They were
clinically evaluated and underwent relevant investigations. Echocardiography and Doppler study has been
conducted on each patient as a part of screening for diastolic dysfunction. Among type 2 diabetes mellitus
patients who were admitted without any history of myocardial infarction, hypertension, angina pectoris or
any other cardiac disease, who were diabetic for at least 5 years. Out of 30 subjects 18 (60%) were found
to have diastolic dysfunction with systolic function being normal. Among 30 type 2 diabetes mellitus
patients, 20 (66.7%) were male and 10 (33.3%) were females. Out of 30 subjects 12 (40%) have family
history of diabetes mellitus. Out of 30 subjects 9 (30%) were < 40 years of age, 12 (40%) were between
40 — 60 years of age, 9 (30%) were > 60 years of age. Significant differences in the parameters of left
ventricular diastolic dysfunction were found. These findings suggest that relaxation properties deteriorate
in diabetics more rapidly than in healthy subjects. These results contribute to better understanding of
pathological process resulting in cardiac failure in diabetic patients and support the optimum therapeutic
strategies. This concludes that early diagnosis, treatment is essential to prevent further complications.
Keywords: Diabetes Mellitus; Echocardiography; Diastolic dysfunction; Cardiomyopathy; Heart Failure.

INTRODUCTION when the new extract corrected the
The awarding of the Nobel Prize in metabolic acidosis in the first person to
Medicine in October 1923, 18 months after receive the substance in January 1922

the first news of the discovery of the insulin,
was part of a gripping tale of success,
disappointment, and conflict. The story of
Banting, Best, Collip, and Macleod brought
to light the tensions of a 6-month period that
began in the summer of 1921 and intensified

(Leonard Thompson, age 14 years, at the
Toronto General Hospital in Canada). In
1922 Banting and Macleod received a Nobel
Prize for this historic discovery.™

The Hispanic population in the
United States has grown by 61% in the past
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10 years to the 25 million level, and there
has been a 20% increase in the African-
American population. These figures alone
predict heavy pressure on healthcare
budgets, as the diagnosis of diabetes is more
sedentary, and older, which further increases
the prevalence of type 2 diabetes. The
increase in type 2 diabetes in children is an
even more startling trend.™! The reports of
the World Health Organization (WHO) in
the past decade have seen a march in
prevalence of worldwide diabetes from 100
million a decade ago to 135 million in 1995,
151 million by 2000, and a projected
number of 221 million by 2010.%* Type 2
diabetes is the commonest form of diabetes
constituting 90% of the diabetic population
in any country. The global prevalence of
diabetes is estimated to increase, from 4% in
1995 to 5.4% by the year 2025.

A national survey of diabetes
conducted in six major cities in India in year
2000 showed that the prevalence of diabetes
in urban adults was 12.1%. Prevalence of
impaired glucose tolerance (IGT) was also
high (14.0%)."! Prevalence of diabetes was
found to be lower in the low socio-economic
group living in urban areas compared with
the high income group (12.6% vs. 24.6% in
subjects >40 years).[®

This was probably related to the
physical activity of the low income group as
most of them were involved in moderate to
strenuous physical activity at work.
However, due to inadequate control of
diabetes, the long term complications such
as coronary artery diseases were higher in
the low socio economic group. This was to
some extent related to the higher rates of
risk factors such as uncontrolled diabetes,
high cholesterol, hypertension, smoking and
alcohol consumption.!”!

Mohan et al also found a lower
prevalence of diabetes in the low income
group compared with middle income group
in Southern India.”® In another study of the

socially deprived urban slum dwellers, in
New Delhi, Misra et al also observed
appreciable  prevalence  of  obesity,
dyslipidaemia, diabetes(10.3%) and
increased body fat. High waist to hip (WHR)
was observed, especially in women (51.1%
vs. 9.4% in men) in the study.!

Global prevalence of diabetes

The World Health Organization has
predicted that the major burden will occur in
the developing countries. There will be a
42% increase from 51 to 72 million in the
developed countries and 170% increase
from 84 to 228 million, in the developing
countries. The countries with the largest
number of diabetic people are, and will be in
the year2025, India, China and United
States.!'%

Diabetes in Indians

Epidemiological  studies among
migrant Asian Indians in many countries
showed higher prevalence of type 2 diabetes
compared with the host populations and
other migrant ethnic groups. Studies
conducted in India in the last decade have
highlighted that not only is the prevalence of
type 2 diabetes high, but also that it is
increasing rapidly in the urban population.
Over the next 30 years the global prevalence
of diabetes mellitus is projected to increase
by over 100 percent. This will raise the
global burden of diabetes mellitus to 366
million by the year 2030.[*-¢!

India shelters the most number of
people with diabetes mellitus worldwide.
From 31 million in the year 2000, the
number of persons with diabetes mellitus in
India would register a 2.5 fold increase over
the next 30 years so as to reach an alarming
level of estimated 80 million by the year
2030.17

The only published nationally
representative study on burden of diabetes
mellitus in India is Prevalence of Diabetes in
India Study — PODIS (2002), a multi-centric
study (49 urban and 59 rural centers) on
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41,000 Indian people. PODIS has estimated
the age and gender standardized prevalence
of diabetes mellitus in India to be 3.3
percent. 8 The International Diabetes
Federation (IDF) also reported that the total
number of diabetic subjects in India is 41
million in 2006 and that this would rise to
70 million by the year 2025. !

The Prevalence of Diabetes in India
Study (PODIS) was carried out in 108
centres (49 urban and 59 rural) in different
parts of India to look at the urban-rural
differences in type 2 diabetes and glucose
intolerance. Diabetes was defined according
to WHO and ADA criteria. According to
ADA criteria, the prevalence of diabetes was
4.7% in the urban and 1.9% in the rural
areas. The prevalence of diabetes according
to WHO criteria was 5.6% and 2.7% among
urban and rural areas respectively. 2%

MATERIALS AND METHOD

This one  year  prospective,
selectively analyzed, single-center pilot
study was conducted in A.J. Institute of
Medical Sciences, Mangalore between 2009
December to 2010 November.
In this hospital based study, patients with
diabetes mellitus based on history, clinical
examination and laboratory parameters (Hb,
sugar levels, HbA1C, Sr. Creatinine and
blood urea) were included. Patients with
myocardial infarction, angina pectoris, heart
disease and hypertension were excluded
from the study.

Statistical analysis was done using,
SPSS wversion 17.0 and P < 0.05 was
considered as significant.

RESULTS

Out of 30 total subjects 20(66.7%)
were male and 10 (33.3%) were females.
(Table no. 1)
Out of 30 total subjects 12 (40%) have
family history of diabetes mellitus. (Table
no. 2)

Table 1: Sex distribution.

Frequency Percentage
Male 20 66.7
Female 10 33.3
Total 30 100

Table 2: Family history of diabetes mellitus.

Frequency Percentage
No 18 60.0
Yes 12 40.0
Total 30 100

Mean Hb g% (hemoglobin) was
11.38 with standard deviation of 2.10. Mean
FBS (Fasting blood sugars) was 159.23 with
standard deviation of 47.78. Mean PPBS
(Post Prandial Blood Sugars) was 230.16
with standard deviation of 55.95. Mean
HbA1C (Glycosylated Hemoglobin) was
7.95 with standard deviation of 0.54. Mean
Serum Creatinine was 0.97 with standard
deviation of 0.27. Mean Blood Urea was
30.93 with standard deviation of 12.76
(Table no. 3). Out of 30 total subjects 9
(30%) were <40 years of age, 12 (40%)
were between 40-60 years of age, remaining
9 (30%) were more than 60 years of age.
(Table no. 4)

Table 3:Hematological parameters.

N Minimum Maximum Mean Std.Deviation
Hb gm% 30 7.90 16.40 11.3800 | 2.10490
FBS mg/d| 30 107.0 3300 1592333 | 47.78593
PPBS mg/dl 30 146.0 3900 230.1667 | 55.95015
HbALC 30 6.90 9.00 7.9500 | 054819
Serum Creatinine mg/dl 30 0.10 1.40 0.9767 0.27125
Blood Urea mg/dI 30 15.00 75.00 30.9333 | 12.76291
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Table 4:Age-wise distribution.

Age(in years) Frequency Percentage
<40 9 30.0
40-50 6 20.0
50-60 6 20.0
>60 9 30.0
TOTAL 30 100.0
Mean VSWT of Group 1, Group 2 and

Group 3 were 0.84, 0.90 and 0.81
respectively.
Mean LVPWT of Group 1, Group 2 and
Group 3 were 0.82, 0.87 and 0.78
respectively.
Mean LVEDD of Group 1, Group 2 and
Group 3 were 4.35 410 and 4.21
respectively.
Mean LVESD of Group 1, Group 2 and

Mean FS of Group 1, Group 2 and Group 3
were 30.75, 31.8 and 33.2 respectively.
Mean EF of Group 1, Group 2 and Group 3
were 67.2, 67.0 and 69.4 respectively.

Mean AR dimension of Group 1, Group 2
and Group 3 were 2.81, 2.86 and 2.73
respectively. Mean LA dimension of Group
1, Group 2 and Group 3 were 3.02, 3.02 and
2.88 respectively. Mean MV area of Group
1, Group 2 and Group 3 were 4.46, 4.20 and
4.44 respectively. There was no statistically
significant difference found in any of the
variables between the groups. Out of 30
subjects none of the subjects were found to
have RWMA. (Table no. 5)

Group 3 were 2.87, 274 and 2.74
respectively.
Table 5: Left ventricular systolic parameters.
Variables Groups | N Mean Standard F p-value
Deviation

VSWT Gl 8 0.8438 0.07927
(cm) G2 10 0.9000 0.12074

G3 12 0.8175 0.10997 1.659 0.209
LVPWT Gl 8 0.8263 0.08484
(cm) G2 10 0.8740 0.10865

G3 12 0.7850 0.10344 2.126 0.139
LVEDD Gl 8 4.3575 0.41372
(cm) G2 10 4.1070 0.32452

G3 12 4.2100 0.40170 0.962 0.395
LVESD Gl 8 2.8700 0.30933
(cm) G2 10 2.7460 0.35002

G3 12 2.7417 0.23889 0.527 0.596
FS % Gl 8 30.7500 5.00714

G2 10 31.8000 4.84883

G3 11 33.2727 6.34178 0.504 0.610
EF % Gl 8 67.2500 4.97853

G2 10 67.0000 5.29150

G3 12 69.4167 8-12917 0.452 0.641
AR Gl 8 2.8187 0.40357
Dimension G2 10 2.8650 0.29444
(cm) G3 12 2.7308 0.39583 0.380 0.688
LA Gl 8 3.0213 0.21263
Dimension G2 10 3.0280 0.24661
(cm) G3 12 2.8800 0.26354 1.257 0.301
MV Area Gl 8 4.4688 0.30815
(sq.cm) G2 10 4.2050 0.28230

G3 12 4.4458 0.38403 1.884 0.171

Mean Velocity-E of Group 1, Group
2 and Group 3 were 95.25, 74.20 and 90.08

respectively.

Mean Velocity-A of Group 1, Group
2 and Group 3 were 42.00, 58.60 and 52.41
respectively.
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Mean E/A Ratio of Group 1, Group 2 and
Group 3 were 2.2, 1.2 and 1.7 respectively.
Mean IVRT of Group 1, Group 2 and Group
3 were 72.12, 91.60 and 88.0 respectively.
Mean DT of group 1, group 2 and group 3
were  136.50, 249.00 and 164.66
respectively.

The difference in mean values of all the
variables between the groups was found to
be very highly significant at p value 0.001.
(Table no. 6)

TABLE 6: Left Ventricular Diastolic Parameters.

Variables | Groups | N Mean Standard H p-value
Deviation

‘E’ Gl 8 95.2500 5.33854 17.87 0.001
Velocity | G2 10 74.2000 8.71525
(em/sec) | G3 12 90.0833 17.73265
‘A” Gl 8 42.0000 3.38062 13.01 0.001
Velocity | G2 10 58.6000 8.11309
(cm/sec) | G3 12 52.4167 10.45734
E/A Gl 8 2.2750 0.138701 19.47 0.001
Ratio G2 10 1.2730 0.12737

G3 12 1.7008 0.37189
IVRT Gl 8 72.1250 4.51782 18.73 0.001
(ms) G2 10 91.6000 3.83551

G3 12 88.0833 4.71860
DT Gl 8 136.5000 21.82397 22.29 0.001
(ms) G2 249.0000 11.97219

G3 12 164.6667 22.90031

DISCUSSION

The present study, done in AJIMS,
Mangalore among type 2 diabetes mellitus
patients who were admitted without any
history of myocardial infarction,
hypertension, angina pectoris or any other
cardiac disease, who are diabetic for at least
5 vyears. Echocardiography and Doppler
study has been conducted on each patient as
a part of screening for diastolic dysfunction.
Out of 30 total subjects 20 (66.7%) were
male and 10 (33.3%) were females. Out of
30 total subjects 12 (40%) have family
history of diabetes mellitus.

Out of 30 total subjects 9 (30%)
were < 40 years of age, 12 (40%) were
between 40-60 years of age, remaining 9
(30%) were > 60 years of age. There was no

statistically significant difference found in
any of the variables between the groups in
evaluation of systolic functional parameters.
Out of 30 subjects none of the subjects were
found to have RWMA. The difference in
mean values of all the variables between the
groups was found to be very highly
significant at p value 0.001 in assessment of
diastolic functional parameters.

Out of 30 subjects 18 (60%) were
found to have diastolic dysfunction with
normal systolic function. Similar findings
were found by Shresthe NR et al conducted
a study on echocardiographic evaluation of
diastolic function in asymptomatic type 2
diabetes, which included 100 asymptomatic
patients in type 2 diabetes without evidence
of coronary artery disease, congestive heart
failure, thyroid or overt renal disease.
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LVDD was found in 71 subjects (71%), of
whom 60 had impaired relaxation and 11
had a pseudonormal pattern of ventricular
filling. Systolic function was normal in all
subjects. %!

According to Rajput R et al
conducted a study to assess cardiac function
by echocardiography and Doppler in
patients of NIDDM before and after the
control of hyperglycemia. This study
included 30 patients of uncomplicated type 2
diabetes mellitus and 30, age and sex
matched healthy subjects. Systolic function
of left ventricle was within normal range in
all patients. Diastolic dysfunction of left
ventricle was very common and was
detected in 63% of patients. None of the
control subjects had systolic or diastolic
dysfunction.®!

Congestive heart failure is a major
public health problem in developed
countries. Several epidemiological
investigations have confirmed that up to half
of patients in the community have heart
failure due to diastolic dysfunction despite
normal LV ejection fraction.!**!

Diastolic dysfunction as rigorously
defined by comprehensive  Doppler
techniques is common, often not
accompanied by recognized cardiac heart
failure, and associated with marked
increases in all-cause mortality.!**!

Diagnosis of diastolic heart failure,
cardiomyopathies, and constrictive
pericarditis — knowledge of the diastolic
filling pattern and filling pressures allows
the detection of cardiac diseases that are
frequently missed or not suspected
clinically, especially when the LVEF is
normal. Although diastolic filling is affected
by various factors, the direction of its
change or progression is predictable in
patients with known heart disease. Therefore
assessment of the diastolic filling pattern
allows LF filling pressures and LV
compliance and relaxation to the estimated

and understood so that optimal treatment
strategies can be offered to symptomatic and
asymptomatic  patients with  diastolic
dysfunction.?®!

Diastolic  echocardigraphic  para-
meters, E, E/A, DT, E/Ea and LA volume,
have been found to be powerful Prognostic
indicators for various conditions. "**! Even
In asymptomatic patients, the presence of
diastolic dysfunction portends a poor
clinical outcome. 2

CONCLUSION

Out of 30 subjects 18 (60%) were
found to have diastolic dysfunction with
normal systolic function. The difference in
mean values of all the variables between the
groups was found to be very highly
significant at p value 0.001 in assessment of
diastolic functional parameters. There was
no statistically significant difference found
in any of the variables between the groups in
evaluation of systolic functional parameters.
Assessment of the diastolic filling pattern
allows LF filling pressures and LV
compliance and relaxation to the estimated
and understood so that optimal treatment
strategies can be offered to symptomatic and
asymptomatic  patients  with  diastolic
dysfunction. 1%

Myocardial involvement in diabetes
may occur early in the course of disease,
initially impairing early diastolic relaxation
and when more extensive, it causes
decreased myocardial contraction. More
frequent incidence of heart failure in
diabetics even in the absence of any other
underlying heart disease, leads to
presumption  that  diabetes  mellitus
unfavorably affects the heart muscle by its
complications.

Early diagnosis and treatment is
important  in  preventing irreversible
structural alterations and systolic
dysfunction.
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