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ABSTRACT

Background: Diastolic abnormalities pertaining to the left side of ventricle imply the early categorization of heart disorders
related to Diabetes, including Diabetic Cardiomyopathy. The diastolic abnormalities occur before the systolic abnormalities,
and echocardiography is critical in the early determination of diastolic abnormalities. A cross-sectional study, aiming to
understand the incidence of diastolic dysfunction among cases of diabetes mellitus in the first three months of their diagnosis
and to correlate diastolic dysfunction and values of HbAlc. Materials and Methods: The study in Vijayapura in Karnataka
had 63 patients with recently detected Diabetes Mellitus. Individuals with severe anemia, hemoglobinopathies, renal failure,
valvular, ischaemic, and hypertensive cardiac disease, and patients with diagnosed Diabetes on medications were not
included. The patients who were included gave their consent. In order to evaluate further, postprandial blood sugars, fasting
blood samples, and HbAlc were obtained. Echocardiography was also performed to assess diastolic dysfunction. A statistical
analysis was conducted utilising the Mann-Whitney and Chi-square tests. Results: Thirty-seven male and twenty-six female
patients made up the 63 participants in the study. 49.2% of people had diastolic dysfunction. In patients with HbAlc of more
than 8, 51.6% had diastolic dysfunction and 62.5% did not have diastolic dysfunction. p value was 0.383. Patients with
diastolic dysfunction had mean fasting blood sugar levels of 169.65 mg/dl, while those without diastolic dysfunction had
mean levels of 162.75 mg/dl. The p-value was 0.842. Patients with diastolic failure had mean postprandial blood sugars of
206, whereas patients without diastolic dysfunction had mean blood sugars of 223. p value was 0.251.Eight individuals with
left wventricular hypertrophy had diastolic dysfunction. Albuminuria was presentin 24 individuals with diastolic
dysfunction.p value was 0.193. Conclusion: Diastolic abnormalities of the left ventricle are the first hallmark of diabetic
Cardiomyopathy, and the degree is correlated with HbAlc levels. Diastolic dysfunction in diabetic patients leads to relatively
early onset of congestive heart failure.Pulsed wave Doppler echocardiography can detect diastolic dysfunction early in the
course of the illness.
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INTRODUCTION

Type 2 Diabetes Mellitus is the most prevalent and
statistically significant metabolic disease in the world.
Globally, there were an estimated 382 million diabetic
people in 2013. It is concerning that the incidence of
T2D is rising, and by 2035, more than 590 million
people are expected to have been diagnosed with the
illness.[1] According to the ADA and IDF criteria, the
prevalence of diabetes worldwide for those aged 20 to
79 was 8.8% in 2017. By 2045, it is predicted to rise
to 9.9%. This represents that the patients with
Diabetes in 2017 were 424.9 million globally, with
projections showing a 48% growth to 628.6 million by
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2045. [2] The risk of having diabetic Cardiomyopathy
and, thus, diastolic dysfunction also correlates with
the values of fasting and postprandial blood sugars.
[3]Heart Failure and Type 2 Diabetes Mellitus are
serious public health issues that place a significant
financial strain on Western society’s health systems.
As compared to HFrEF, HFpEF has a stronger
correlation with Diabetic patients. [4] Diastolic
dysfunction and myocardial hypertrophy are thought
to be the primary characteristics of Diabetic
Cardiomyopathy, with systolic followed by diastolic
dysfunction as the disease progresses. Cardiomyocyte
stiffening as a result of increased tone and
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cytoskeleton breakdown is the first functional change.
Myocardial SGLT-2 receptor abnormalities, coronary
microvascular  dysfunction, impairment of the
myocardial NO pathway, inflammation and reactive
oxygen species play a major role. [5]

There is a clear correlation between increased
potential of acquiring heart failure and suboptimal
glycemic management and reduced insulin sensitivity.
Though LV diastolic function has been linked with
HFpEF, T2DM independently is also a significant
cause of HFpEF. Glycaemic variability and the
development of cardiac events are correlated in
patients with Type 2 diabetes mellitus. [6]

A decrease in the myocardial diastolic compliance
or left ventricular active relaxation can result in
diastolic dysfunction. Dilated Cardiomyopathy can
happen irrespective of the status of systolic function
and with or without congestive cardiac failure. Owing
to this, dysfunction in diastole can be considered due
to decreased mechanical properties of the heart,
whereas the heart failure associated with diastole
represents a symptomatic condition. [7] Diastolic
failure can be detected before the development of
symptoms by use of Doppler echocardiographic
assessment in diabetic patients. [8]

AIMS AND OBJECTIVES

1. To interpret the prevalence associated with
diastolic dysfunction among candidates of
recently detected Diabetes Mellitus in the first
three months of diagnosis.

2. To compare the severity of diastolic dysfunction
with the values of HbAlc.

MATERIAL AND METHODS

The research project was held in Shri B.M. Patil
Medical College in Vijayapura. It was done for 24
month starting in September 2022 and ending in May
2024. The study comprised 63 patientswith Type 2
Diabetes Mellitus in people aged 25-85 years who
were diagnosed within the first three months of the
condition’s onset. The values of HbAlc, postprandial
blood sugar levels, and fasting blood sugar readings
were used to detect diabetes.

Fasting blood sugars more than 126mg/dl,
Postprandial blood sugars more than 200mg/dl, and
HbAlc more than 6.5% were the parameters
considered to diagnose Type 2 Diabetes Mellitus. [9]
When gathering the patients’ clinical histories,
particular attention was paid to any comorbidities,

addictions, and significant family history of
cardiovascular disease. Every patient went through
relevant clinical examination, and tests were
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performed to diagnose diastolic  dysfunction,

including HbAlc, complete blood count, renal and

liver profile, fasting and postprandial blood sugars,

and 2D echocardiography. The left ventricle ejection

fraction was determined using the Modified Simpsons

technique.

The presence of diastolic dysfunction was indicated

when 2/4 criteria were fulfilled-

e The average E/e’ ratio is more than 14.

e Septal e’ velocity less than 7 cm/sec OR Lateral
e’ velocity less than 10 cm/sec

e The velocity of Tricuspid Regurgitation > 2.8
meters per second

e Index of LA volume > 34 ml/m2

Grades of Diastolic Dysfunction:

1: E/Aratio <1 or Delayed relaxation time

2: False Normalisation

3: Reversible restriction pattern

4: Irreversible restriction pattern

Inclusion criteria
Recently diagnosed caseswith Type 2 Diabetes
Mellitus within the first three months of diagnosis.

Exclusion criteria

Participants with Chronic Kidney Disease, Chronic
Obstructive Pulmonary Disease, Anemia, Valvular,
Ischemic, Heart disease associated with Hypertension,
Congestive heart failure, Cardiomyopathy, Known
cases of  Haemoglobinopathies,  participants
consuming drugs improving left ventricular diastolic
dysfunction like Diuretics, ACE Inhibitors, ARB’s
were not includedin the study.

STATISTICAL ANALYSIS

Statistical software was used to conduct the statistical
analysis on a Microsoft Excel document containing
the collected data. (20th edition). The chi-square test
was used to ascertain the association between left
ventricular diastolic dysfunction and HbA1C. Any P-
value that was less than 0.05 was taken to
be statistically significant. Every statistical test
had two tails.

RESULTS

63 patients with diabetes who were diagnosed within
the first three months were taken in the study. Thirty-
seven male patients and twenty-six female patients
were studied. A total of patients , 15 males and 16
females had diastolic dysfunction. p-value was 0.101
(Table 1)

Table 1- Demographic details of sex and Diastolic Dysfunction

GENDER LVvDD TOTAL
PRESENT | ABSENT
MALE 15 22 37
FEMALE 16 10 26
TOTAL 31 32 63
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Table 2- Demographic details of age and Diastolic Dysfunction

Age Group(Yrs) | Total | No. Of Patients With L\VDD
<25 1 0
25-44 6 0
45-64 33 18
>65 23 13

Diastolic dysfunction was most prevalent among 45-65 year age group. (Table 2)

Diastolic dysfunction was found in 48.4% of individuals with a HbAlc <8 and 51.6% of those with a HbAlc
>8. Thus patients who had HbAlc >8 had greater prevalence of diastolic dysfunction. 37.5% of patients with
HbAlc <8 and 62.5% with HbAlc >8 did not have diastolic dysfunction. p value was 0.383. (Table 3)

Table 3- Correlation of HbAlc with Diastolic Dysfunction

LVDD Total
ABSENT |PRESENT

<80 12 15 27

37.5% 48.4% |42.9%
HbAlc

>8.0 20 16 36
' 62.5% 51.6% |57.1%

Total 32 31 63

Patients with diastolic failure had a mean systolic
blood pressure of 121.60, while those who did not
have diastolic failure had a mean systolic blood
pressure of 132.13.

p-value was 0.013, as a result of which this data was
statistically significant.

The mean diastolic blood pressure was 75.63 in
individuals with diastolic dysfunction and 79.37 in
those without diastolic dysfunction. p value in this
population of patients was 0.128.

Those without diastolic dysfunction had a mean
fasting blood sugar level of 162.75 mg/dl, whereas
patients with diastolic dysfunction had a mean level of
169.65 mg/dl. (p = 0.842)

In patients without diastolic dysfunction, the mean
postprandial blood sugar value was 206, whereas in
patients with diastolic dysfunction, it was 232. (p =
0.251)

Diastolic dysfunction was evident in 8 out of the
individuals with left wventricular hypertrophyand
absent in 4 individuals. Diastolic dysfunction was
absent in twenty-eight patients and present in twenty-
three patients without left ventricular hypertrophy.

A total of 46 patients had albuminuria. Out of these,
diastolic dysfunction was present in 24 and absent in
22. p-value was 0.193. (Table 4)

Table 4- Correlation of various parameters with diastolic dysfunction and their respective p values.

PARAMETERS WITH LVDD | WITHOUT LVDD | p- value
(t-test)
Mean HbAlc 8.79 8.94 0.383
Mean FBS 169 162 0.842
Mean PPBS 232 206 0.251
Mean SBP 121.60 132.13 0.013
Mean DBP 75.63 79.37 0.128
No. of patients with L\VH 8 4 0.178
Albuminuria 24 22 0.193

DISCUSSION

In the present investigation, we evaluated the
frequency associated with diastolic dysfunction and
its association with HbAlc values as well as left
ventricular hypertrophy, fasting and postprandial
blood sugars, blood pressure and albuminuria.

It was conducted in the first three months after
diagnosis in 63 candidates with recently detected
Diabetes mellitus. Diastolic failure was present in
49.2% of the candidates who participated.
Comparison of diastolic failure among various groups
of research

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

Table 5- Comparison of diastolic failure among
various groups of research

Researches Diastolic Failure
Abhay Kumar et al. 1 41%
Rishi T Guriaetal. * 54%
RajendraDhar et al.*? 39%

41.9% of cases among the age group of 65-74
possessed diastolic failure, and it was maximum in
this age group. Diastolic dysfunction was directly
proportional to the age of the patients. The average
age of patients with diastolic dysfunction in the Abhay
Kumar Chaudhary et al. study was 50.08 + 6.32 years.
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As the age increased, diastolic dysfunction became
more common.

In our study, 27 patients (42.9%) had HbA1c of less
than 8 and 36 patients (57.1%) had HbAlc of more
than 8. 15 patients with HbAlc less than 8 had
diastolic dysfunction, and 16 patients with HbAlc
more than 8 had diastolic dysfunction. P-value was
0.383. Rishi T. Guria et al. conducted research in
which patients with LVDD had a mean HbAlc that
was higher (11.07 + 3.66%) than that of individuals
with normal LVDD (9.11 % 2.95%).p-value was
0.004, because of which the study was statistically
significant. ™

Themean HbAlc of the LVDD population in the study
conducted by RajendraDhar et al. was higher (11.07 =

3.66%) than that of the normal LVDD in
the population (9.11 + 2.95%). P value of 0.004
indicates that this difference was statistically

significant. [12] ( Table 5)

Here, the mean FBS was 169.65 in patients having
diastolic dysfunction and the mean PPBS was 232.
According to research by G Suresh et al., diabetic
individuals with diastolic dysfunction had average
fasting blood glucose levels of 197.33 mg/dL and
average postprandial blood sugar levels of 245.03
mg/dL. [13]

Diastolic dysfunction was present in eight patients
with left ventricular hypertrophy and was absent in
four patients.Out of the 100 patients in Sanjeev
Kumar et al's study, 72 had left ventricular
hypertrophy and they had ahigher incidence of
diastolic failure. [14]

Albuminuria was present in 24 candidates having
diastolic dysfunction and absent in 22 cases; the p-
value was 0.193. In the Tanjung Wang et al. study;,
there was a 60% increase in diastolic failure in the
patients having albuminuria, 77 patients had
microalbuminuria, and 28 patients did not have
macroalbuminuria. [15]

CONCLUSION

Individuals with diastolic dysfunction are more likely
to have cardiac abnormalities and typically have
higher HbAlc levels. Patients who do not obtain
prompt diagnosis and treatment when diabetes and left
ventricular failure combine usually have higher rates
of morbidity and death. According to the current
investigation, diastolic failure of the heart had more
prevalence among candidates who had HbAlc values
that were more significant than eight than in those
with values below eight. Those with inadequate
glycaemic management had a higher percentage of
diastolic dysfunction, although the difference was
statistically insignificant (p-value = 0.383).
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