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Abstract

Background and objective: This study outlines a
comprehensive approach for exploring the interplay
between lipid profile and cardiovascular manifestations
in type 2 diabetes mellitus patients, aiming to provide
actionable insights and contribute to the broader
scientific understandings of these relationships. This
approach provides a comprehensive evaluation of
therapeutic effectiveness and helps in identifying factors
that could impact treatment outcomes.

Methodology: This is prospective comparative study
conducted from June 2018 to December 2019 in the
Department of Medicine and Cardiology at Paras HMRI
hospital Patna, included 165 patients who fulfilled the
WHO criteria of type 2 Diabetes Mellitus were taken of
any age group on the basis of random sampling. The
study collected demographic and medical history data
using a pre-designed proforma. The statistical analysis of
this study was done by ‘S PLUS’” Statistical software.
Result: We compared the lipid profile abnormality of <

10 years and > 10 years duration group, there is absence

of difference between two groups which shows that lipid
profile abnormality does not varies much with time.

We also found no significant relation with respect to lipid
profile between the group of glycosylated haemoglobin
level HbALC < 10 and HbAlc > 10 group, this shows
that there no significant relationship exists between
severity of diabetes and lipoprotein abnormality.

Left ventricular abnormalities in type 2 diabetes patients,
shows that more the duration of the disease lesser is the
E/A ratio, i.e., greater is the diastolic dysfunction. It is
found that diastolic dysfunction was more common than
systolic in type 2 diabetes mellitus.

Conclusion: No significant change in lipid profile is
found between the study group on the basis of duration
>10 years and <10 year and severity of type 2 diabetes
mellitus i.e. HbAlc >10 and <10.

Diabetic patients have cardiovascular dysfunction and it
depends on the duration of the disease, also diastolic
dysfunction precedes systolic dysfunction and there is no
difference between both sexes with respect to diastolic

dysfunction.
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Also, we found that the fasting and post prandial blood
glucose level gradually increase with increase duration of
type 2 diabetes mellitus.

Keywords: lipid profile, type 2 diabetes mellitus, LV
diastolic and LV systolic dysfunction

Introduction

Diabetes, a multi-system disease is a curse to the
mankind both in terms of mortality and morbidity and is
known from ancient civilizations.

Type 2 diabetes incidence is rising rapidly. It is now a
common and serious health problem, which has evolved
in association with rapid social and cultural changes,
ageing population, dietary changes, reduced physical
activity and other lifestyle and behavioural changes.
Cardiovascular disease accounts for the 50-80% death in
diabetic people with acute myocardial infarction
accounting for about 30%. Worldwide there is a vast
potential for diabetes associated cardiovascular disease
notably among 73 million people in India and 114
million in China estimated to have diabetes'. The
survival rate in diabetic subjects with angiographically
proven coronary artery disease has decreased by 30% as
compared with their nondiabetic counterparts?. Overall,
the cardiovascular risk conferred to diabetes is high. In
one 7-year prospective study, this was comparable with
the increased risk seen in non-diabetic people who have
already suffered a myocardial infarction or stroke®. This
fact needs no explanation as diabetes is associated with
an earlier onset, faster development and greater density
of atheromatous lesion. Most of the myocardial
abnormalities in diabetes can be due to coronary artery
disease and hypertension. However, post-mortem,
experimental and observational studies also give
evidence for a specific cardiomyopathy in diabetes which
may contribute to the myocardial abnormalities in the

absence of coronary artery atheroma®*.

Left ventricular hypertrophy has also been detected in
non-hypertensive  diabetic  individuals particularly
women®. The important effect of myocardial disease is
cardiac failure, which is common in diabetic people and
results in the complications of acute myocardial
infarction more than that in non-diabetics. Diabetes is
known for its autonomic neuropathy. In diabetic patients
with cardiovascular autonomic neuropathy (CAN), there
is a poor prognosis of cardiovascular disease. Most of the
patients with CAN come to clinical attention when they
develop resting tachycardia, postural hypotension,
exercise intolerance or painless myocardial ischemia or
infarction. The risk of CAN depends on the degree of
glycaemic control as well as duration of diabetes.
Symptoms of CAN often occur relatively late. Heart rate
variability on 24 hours ambulatory ECG showed
abnormalities in nearly 50% of diabetics for more than in
controls® Increased rate of mortality has been reported in
diabetic patients with CAN”®, CAN conferred excess
mortality beyond that attributable to other risk factors®.

Diabetic dyslipidaemia includes multiple lipoprotein
disorders. Diabetic dyslipidaemia is characteristically
known for raised triglyceride levels, low HDL level, and
slightly elevated LDL-cholesterol with domination of
atherogenic small dense LDL %, So, if we measure
HDL level only, we may underestimate the risk related to
the concentration of atherogenic lipoprotein particles in
diabetes. Certainly, in some studies on patients with
diabetes, total cholesterol and LDL level did not correlate
with CVS risk, although, high triglyceride level or low
HDL level were powerful predictors of CHD event 213,
Characteristically, there is mild hypertriglyceridemia
accompanied by reduced HDL cholesterol level* , even
though tightening glycaemic control reduce the initially
high production rate of large triglyceride rich VLDL1,

and increase the direct secretion of small VLDL2
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particles, which have a lower triglyceride APO-B ratio.
One of the actions of lipoprotein lipase (LPL) is to
convert VLDL1 to VLDL2. This conversion of VLDL1
to VLDLZ2 explains the change in the triglyceride APO-B
ratio®®. The triglyceride rich lipoprotein resides in the
circulation for a long time. This leads to bigger exchange
of their triglyceride for cholesterol esters in HDL (as well
as in LDL) by cholesteryl ester transferase protein
(CETP). This
cholesterol ester depleted LDL and HDL particles. These

exchange leads to comparatively
particles also become smaller by the hydrolysis of their
unusually rich triglyceride core by hepatic lipase.
Therefore, fasting triglyceride level is an accurate
predictor of LDL size because of increased bi-directional
triglyceride cholesterol ester exchange in
hypertriglyceridemia patients with type 2 diabetes®®
Triglyceride rich HDL and LDL are formed and are then
hydrolysed by hepatic lipase to produce small dense
HDL and LDL particle. The former is quickly cleared
from the circulation, which leads to lower serum HDL
concentration. In diabetes, the plasma triglyceride
concentration is negatively correlated with that of large
HDL2 and positively correlated with the level of small
HDL3 - an indication of the impact of triglyceride
enriched lipoprotein or HDL concentration and
composition 1718,

This exchange is also applicable to cardiovascular risk in
diabetes as HDL2, which is comparatively depleted has
greater anti-atherogenic effect. These metabolic inter-
relationships complicate the evaluation of triglyceride
HDL and LDL concentration and of LDL and HDL size
as independent predictor of CHD risk in type 2
diabetes'®. A low HDL cholesterol level in type 2
diabetes is most often an element of metabolic syndrome
that is typically

triglyceridemia® Since, there is low concentration of

accompanied by  moderate
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HDL in metabolic syndrome, the ratio of total cholesterol
to HDL cholesterol comes high, which was used as the
best lipid index for forecasting cardiovascular events in
prospective studies such as Framingham Heart Study and
the Quebec Cardiovascular Study 22>

Material and Methods

The present study is a prospective comparative study.
The study was performed in type 2 diabetes mellitus
patients with reference to lipid profile and cardiovascular
abnormalities. It was performed in Paras HMRI Hospital,
from June 2018 to December 2019 in the Department of
Medicine and Cardiology. The study consisted of three
parts:

1. Selection of cases

2. Measurement of variables

3. Comparison, Analysis, and Interpretation

Selection of Cases

Inclusion Criteria: A patient with undisputed diabetes
mellitus was taken as a case. They were either known
diabetics and controlled by antidiabetic therapy, or they
fulfilled WHO criteria for diagnosis of diabetes without
any therapy. ADA guidelines for diagnosing Diabetes
Mellitus 2000: Venous plasma glucose (fasting) more
than 126 mg/dl and/or post prandial more than 200 mg/dl
on one or more occasions. Antidiabetic therapy meant
either oral hypoglycaemic agents or insulin therapy.
Cases who fulfilled the criteria of type 2 Diabetes
Mellitus were taken of any age group on the basis of
random sampling.

Exclusion Criteria (a) Patients with severe symptoms
(like palpitation, dyspnoea, easy fatiguability) or
critically ill were not taken. (b) Patients having diseases
that can affect the left ventricular function (like high
blood pressure, previously known cardiomyopathy of
definite aetiology other than diabetes, rheumatic heart

disease and congenital heart disease) were excluded from
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the study after clinical evaluation and proper
investigations. (c) Patients having known risk factors for
coronary artery disease were also excluded from the
study, as far as possible. We took non-smokers, non-
hypertensive, and cases without positive family history.
(d) Dyslipidaemias were taken as a part of our study and
not the exclusion criteria. (e) The patients having the
following diseases, which could adversely affect the
outcome were excluded from the study. Patients with — 1)
Chronic liver disease ii) renal disease iii) Anaemia iv)
C.O.P.D. All these were excluded after proper history,
clinical examination and relevant investigations.
Measurement of Variables

After selection, the patients were subjected to the
following procedures:

History taking

Detailed clinical examination

Investigation (I) Patients were subjected to history taking
and thorough physical examination as outlined in the
proforma. (ii) The body weight and height were
measured and body mass index (BMI) was calculated by
the following formula. Body weight in kgs/(Height in
Meters)2 (iii) The Mean arterial pressure (MAP) was
calculated as MAP = Diastolic pressure + 1/3rd pulse
pressure. Blood pressure was measured in both supine
and erect posture to detect any postural hypotension. (iv)
Patients were subjected to detailed ophthalmoscopic
examination after dilating the pupils. (v) The test to
detect autonomic dysfunction was done as follows: (a)
Resting pulse rate and variation with respiration, undue
resting tachycardia or bradycardia, absence of slowing
pulse rate with deep inspiration. (b) Postural change:
Patients were asked to lie on a couch for 15 minutes with
cuff and lead | ECG was attached. Then, blood pressure
was measured. Patient was then asked to stand. ECG was

taken and blood pressure was measured at the first

© 2024 1IMSIR, All Rights Reserved

minute and third minute after standing. Pulse rate was
calculated at 15th and 30th beats after standing. Fall in
systolic blood pressure 30 mm of Hg (Autonomic
Neuropathy). 30th/15th pulse ratio = 1.03 (Normal)
30th/15th pulse ratio = 1 (Autonomic Neuropathy) (vi)
Chest X-ray (PA view) was done and cardio thoracic
ratio was noted. (vii) To confirm the inclusion and
exclusion criteria and to know the duration of disease, the
following investigations were done in all cases. (a)
Venous plasma glucose estimation both fasting and
postprandial. (b) Long term glycaemic control was
assessed by the estimation of glycosylated haemoglobin
(HbAlc) (Normal range — 4 to 6%). (c) Fasting serum
cholesterol (Desirable 240 mg%). (d) Serum triglyceride
(Desirable < 150 mg%; Borderline High 150- 199 mg%;
High 200-499 mg%; Very High >500 mg%). (e) Serum
HDL cholesterol (Normal 40 — 60 mg%). (f) Serum LDL
cholesterol (Optimal < 100 mg%; Near Optimal 100- 129
mg%; Borderline High 130-159 mg%; High 160-189
mg%; Very High >190 mg%). (g) Serum urea estimation
(Normal 19 — 43 mg%). (h) Serum creatinine estimation
(Normal up to 1.5 mg%). (i) Urine protein estimation.
(viii) In every case resting ECG was taken in usual 12
lead system and long strip of lead Il was taken in deep
inspiration and expiration. (ix) Echo Doppler Study:
Non-invasive assessment of left ventricular function was
done by using echo doppler machine in the Department
of  Cardiology, Paras HMRI Hospital. The
echocardiographer was kept uninformed about the
clinical details of the patients in order to eliminate the
possibility of biased observations. All the patients were
subjected to echocardiography at approximately the same
time in the morning in order to minimize changes in the
results due to diurnal variations of the sympathetic

nervous system function. Each patient underwent two-

dimensional, M-mode echocardiogram and doppler 8
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examination. M-MODE After imaging the left ventricular
chamber by 2-D echo in the parasternal short axis view,
the M-Mode cursor was positioned through the centre of
the cavity and M-Mode recordings were taken just
beneath the mitral valve to determine left ventricular
dimensions. The following parameters were derived from
five consecutive cardiac cycles — (a) Left ventricular
in diastole (LVIDD). (b) Left
ventricular internal diameter in systole (LVIDS). (c) Left
thickness (LVPWT). (d)
Interventricular septal wall thickness (IVSWT). First

internal diameter

ventricular posterior wall

three measurements were taken by ,leading edge to
leading edge” technique. Septal thickness was taken from
the leading edge of the right septal echo to trailing edge
of left septal echo. Amplitude of septal motion was
noted, as it is related to the left ventricular filling. The M-
Mode cursor was then positioned at the mitral valve for
the following readings — Mitral E-point septal separation
(EPSS): The EPSS is seen to correlate with angiographic
gjection fraction fairly well. Left ventricular ejection
fraction (EF%) was calculated as - (LVIDD)3 -
(LVIDS)3 EF% = x 100 (LVIDD)3 .Fractional
shortening of left ventricle was calculated as: LVIDD —
LVIDS FS% = x 100 LVIDD

Echocardiographic Study Mitral inflow velocities were

Doppler

recorded by pulse wave doppler from an apical four
chamber view with the sample volume placed near the
tips of mitral leaflets. The following were measured. E —
Peak velocity of early (E) diastolic phase of rapid passive
filling (cm/sec). A — Peak velocity of late (A) diastolic
phase of active atrial contraction (cm/sec). Normally,
peak velocity is greater with early diastolic flow. E/A
ratio being about 1.6 + 0.5. In patients with impaired left
ventricular relaxation, peak E velocity is reduced while
peak A velocity is increased. Any ischaemic segment

exhibiting regional wall motion abnormality was looked
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for in M-Mode and 2-D echo, in both long axis and short
axis view, in all patients. (x) Clinical examination and
investigations to exclude pertinent selected disease. (a)
Liver disease: From history, clinical examination. (b)
Renal disease: From history, clinical examination. -
Urine for RE/ME - Blood for urea, creatinine (c)
Cerebrovascular disease: By history and clinical
examination (d) Anaemia: By clinical examination and
blood for complete hemogram. (e) C.O.P.D.: By history,
clinical

examination, X-ray chest — PA view. 3.

Comparison, Analysis and Interpretation Variables
related to both case group i.e., (1) type 2 diabetes of 10
yrs. duration, (2) type 2 diabetes with HbAlc 10 were
compared. The standard deviation and mean were
calculated for each variable. The p value was calculated
using S PLUS statistical software. (I) Evidence of
dyslipidaemia (ii) Evidence of left ventricular
dysfunction as evidenced by — (a) Systolic dysfunction
by — EPSS — (E point septal separation) (cm) EF% -
(Ejection fraction) FS% - (Fractional shortening) (b)
Diastolic dysfunction by — E — Peak velocity of early
diastole (cm/sec) A — Peak velocity of late diastole
(cm/sec) E/A ratio (iii) Evidence of coronary artery
disease: with Positive ECG changes for ischaemia — as
evidenced by ST segment depression of 0.2 mv and
persistent for 0.08 m sec. Either horizontal or down
sloping.

Result

The study comprised of 165 patients with sex ratio male:
female 3:1, lowest and highest age was 22 and 65
respectively.

The baseline data are as follow:
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| Meun Standard Deviation

“Age g 4829 907 3
“Body mass mdex (BM | 2347 | 86
Fasting blood sagar (FBS) I x1e | 2012
Pust-prandial blood sugar (PPBS) | 290.42 1 3321
Glycosylated Iucnwulc-hm’(lll\‘\lc) I 9.68 0.94

Mean anerial prossure (MAP) CTRE] 195

Total cholesterol 20357/ | 12.37

Low deasity lipoprotein (LDL) 127.56 15.20
“High density lipopeotesn (HIDL ) 4250 422
l;ngln:nu: | TR61 1 140
Very low density lipoprotein (VLDL) 16.79 677

E-point sepeal separation (EPSS) | 0,364 | 0.158
“Ejection fraction (L) | &35z | i
Fructional shorening (1'5) | 1343 1 END)

Ratio of E-Dow/A-flow velocity {EA) | 136 1| 0308
Duration of discme 947 544

The statistical analysis of this study was done by ,,S

PLUS*™ Statistical software. Unpaired t test was used to

test the association between different variables under

study. In the process of statistical calculation following

variables were taken as follows:

Xb5: Fasting blood sugar

X6: Post prandial blood sugar

X11: HDL concentration

X12: Triglyceride concentration

X14: E-point septal separation (EPSS)

X15: Ejection fraction

X16: Fractional shortening

X17: Ratio of E/A flow velocity etc.

The other variables were found non-significant. The

above variables are compared with X19 (i.e., duration of

disease) and X7 (HbAlc i.e., severity of the disease)

and statistically analysed using “S PLUS” statistical

software

A. Lipoprotein and Cardiovascular abnormalities in
relation to the duration of diabetes.

While doing this we took 10 years as a limit.

Cardiovascular and lipoprotein abnormality of diabetic

patients above and less than equal to 10years duration

was compared.

© 2024 1IMSIR, All Rights Reserved

Table 1:

Fasting and Post-prandial Mood Sugar Level Abaormality Study

Purmmetors Conse grougs Clmse groug » Valoue
= 10 ywars duration = 10 ywars duration
n-93 - 72
FBas 1 Moan 17227 Mean 18551 T oooon
S0 0 1T ea s 2256
PPRS 1 Mean 280 24 Meun 303 S% I o000
5.0 2780 0. T2

So, the FBS and PPBS were significantly different in the
group having duration of disease > 10 years rather than
the population group having disease < 10 years, P < 0.05.
Table 2:

gt Pealile Alsmorrmabty oy

| Farnmetves Clane prowgp L L N e

= A0 yemes duration - A S et

) - -z
Frigtyver e Alwme 1RS 30 L BN e e )
MED a2 HA2 s TV
i Moun 43 we Ntuain 420N LU T
e = var

So, the two groups are not significantly different in the
above-mentioned parameters of lipid profile (TG and
HDL), P > 0.05

Table 3:

Fehocardiographic Systolic Function Study

Parnmeters Cuse group TCase group P Value
= 10 years daration = 10 yeurs duration
"= n=-72
PSS Moan 035 Mean 038 1 ORET]
SD.+0.13 SD +0R
EF Mcuan 6622 “Mean 64,49 1 0.062
S+ 544 S = 633
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Echocardiographic Systolic Function
Study

i =

Echocardiographic Systolic Function
Study

So, the two groups are not significantly different in the

above-mentioned parameters of systolic function (EPSS,

E/A ratio shows significantly different in the population
group having duration of disease <10 year than
population having disease >10 years duration, P = <0.05.
B. Lipoprotein and Cardiovascular abnormalities in
relation to severity of disease.

While doing this, we took HbAlc 10 as a limit.
Cardiovascular and lipoprotein abnormalities with
glycated haemoglobin values (HbA1c) above and less
than equal to 10 were compared.

Table 5:

Fasting and Post-prandial Blood Sugar Abnormality Study

Fasting and Post-prandial Blood
Sugar Abnormality Study

Parameters Case group having Case group hav ing P Valae
HbAlc <10 HbAlc> 10
n=116 n=49
FBS Mean 172.84 Mecan 19078 0.0001
$D.+ 1815 S.D. +22.44
PPBS Mean 281,11 Mean 312 88 0.0001
S.D. + 2855 S.D. + 36.05

EF), P >0.05
Table 4:
Fchocardiographic Diastolic Function Study
Parameters Case group Case group P Value
< 10 years duration = 10 years duration
n=93 n=72
/A Ratio Mean 1.6047 Mean 1.0493 0.0001

S.D. + 01603

SD +0.1025

Echocardiographic Diastolic Function
Study

So, the FBS and PPBS show significant values in the

© 2024 1IMSIR, All Rights Reserved

population group having HbAlc > 10 than the
population group having HbAlc < 10, P < 0.05.
Table 6:
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Lipid Profile Abnormality Study

The two groups are not significantly different in the
above-mentioned parameters of lipid profile (TG and
HDL), P > 0.05.

Table 7:

Cohocardiographic Systolic Function Stady
Pavamesers € ase group having Case group having " Value

HbALe = 10 HbAlc =10

"o e " - a9
FPss Monn G370 Moon oan G0N
S 01882 S s 0re0

(S Meun 6578 Maan 64,90 03Te

S0 5% SD .+ 513

Echocardiographic Systolic Function
Study

Echocardiographic Systolic Function
Study

© 2024 1IMSIR, All Rights Reserved

The two groups are not significantly different in the

above-mentioned parameters of systolic function (EPSS,

EF), P > 0.05.
Table 8:
Echocardiographic Disstolic Function Study
Parameters ('uu-’uv'm'ap having Case group having ¥ Value
HbAlc <10 HbAlc>= 10
n-1l6 n - 49
A | Mean 13870 T Mean 13093 | o4z |
S.D. 03098 S.D. 2 0300

Echocardiographic Systolic Function
Study

The two groups are not significantly different in the
above-mentioned parameters of diastolic function (E/A),
P > 0.05.

C. Comparison of Diastolic Dysfunction among both

Sexes.
Table 9:
Parameters No. of Male Person No. of Female Person P Value
n= 124 n =41
TE/Arato Mecan 1.366 Mecan 1.344 0.2432
S.D. + 0.305 S.D. 40322

Comparison of Diastolic Dysfunction
among both sexes




Dr. Sandeep Kumar Singh, et al. International Journal of Medical Sciences and Innovative Research (IJMSIR)

The two groups are not significantly different from the
above-mentioned parameters (E/A), P > 0.05.

D. ECG Abnormality

It was done in all cases taken for our study and the
following table shows the abnormality detected.

Table 10:

ECG Changes ‘ Percentage

RBBB 1575

Sick Sinus Syndrome [ 1.21

Ischacoic Change 303

424

Intraventneular conduction defect

Discussion

Lipoprotein abnormalities and cardiovascular
dysfunction remain the fundamental defect in type 2
diabetes mellitus patients and are the major cause of
mortality and morbidity.

The goal of the present study

1. To observe diabetes mellitus cases with special
reference to the cardiovascular system manifestations and
lipid abnormality.

2. To find out a standard criterion for preventive and
therapeutic guidelines for such patients for the reduction
of mortality and morbidity in broader sense, by
correlating cardiovascular manifestations and lipid
profile with duration and severity of diabetes.

The present study is a hospital based prospective
comparative study done in Paras HMRI Hospital from
June 2018 to December 2019. The mean age of study
population is 48.29 with total no. of cases being 165 and
sex ratio male: female 3: 1 (Approx).

The relatively asymptomatic or mildly symptomatic
patients are taken in our study. We tried to exclude other
co-morbid conditions like essential hypertension, obesity,
smoking, familial dyslipidaemia as far possible. We also
tried to exclude other medical disorder like chronic liver

disease, renal disease, thyroid disorder, anaemia and

© 2024 1IMSIR, All Rights Reserved

COPD, which may affect ventricular function. We also
excluded all secondary causes of diabetes like
pancreatitis, endocrinopathy, drug induced or other
syndrome associated diabetes. Patients having any
congenital, hypertensive, valvular heart disease were also
carefully omitted.

The study bears some similarity with the study conducted
by Mustonen et al. in 1988, to see left ventricular
function in middle aged asymptomatic diabetic patients.
But the BMI of our patients are quite lower than this
study. The cause being probably racial variation and poor
nutrition. Though the study group may be criticized not
being truly representative of total population people of all
categories and classes are included for this reason.
Depending upon the age of onset, clinical history, BMI,
family history, H/O diabetic ketoacidosis and insulin
requirement type 2 diabetic patients are taken. ADA 2000
criteria for diagnosing such patients are adopted.
Glycosylated haemoglobin level in our study is found to
be in the range of higher side. The reason for this is
probably poor patient compliance, lack of knowledge and
ignorance.

Microangiopathy and related complication

In our study, we found following other complications
associated with diabetes. No patient in our study have got
any evidence of nephropathy as documented by urine
albumin estimation. A few patients have got traces of
albumin, but these patients also have got evidence of
infection of urinary tract. The other complications found
are:

Table 11:

TECGC 'hunrun I"rh:cnug;-
REBB T 5%
Sick Stnus Syndrome | 1.21

Ischaemie Change 3.03

Intraventnoular conduction defect 424
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Lipid profile abnormality

The classic lipid profile abnormality found in type 2
diabetes mellitus is increase in triglyceride and decrease
in HDL cholesterol level. The LDL part being more
small, dense and atherogenic.

In our study here, we compared the lipid profile
abnormality of < 10 and > 10 years duration group, we
found no significant difference of the same. But the
average value of these parameters of both these groups
are higher side of the normal range. The inference of this
observation is that lipid profile abnormalities do persist
in diabetic patients. It is reflected by the higher/below
normal range of these parameters in all diabetic cases.
The absence of significant difference between two groups
means the lipid profile abnormality does not change
much with time. We also found no significant relation
with respect to lipid profile between the group of HbA1C
< 10 and > 10 group, this means that no significant
relationship exists between severity of diabetes and
lipoprotein abnormality.

Left ventricular abnormalities in type 2 diabetes
patients

The left wventricular functions are assessed by
echocardiography. The systolic and diastolic function are
studied separately. The systolic functions are assessed
with the following parameters: 1. E point septal
separation (EPSS) 2. Ejection fraction (EF) 3. Fractional
shortening (FS) .Diastolic abnormality is assessed by
ratio of the E flow velocity and A flow velocity. Pulse
doppler echocardiography is a simple reproducible
method of assessing left ventricular function. It has got
some important limitation. Measurement of mitral inflow
velocity is dependent on sample volume location which
move during cardiac cycle and respiration. We
minimized these limitations by arranging at least five

consecutive cycles.

© 2024 1IMSIR, All Rights Reserved

1. In this study, we found the ratio of the E flow
velocity and A flow velocity (E/A ratio) showed
significant reduction in the disease duration group >
10 years than those having duration < 10 years. This
simply means that more the duration of the disease
lesser is the E/A ratio, i.e., greater is the diastolic
dysfunction.

2. In this study, it is evident that diastolic dysfunction
of heart can occur in an asymptomatic diabetic

Shapiro®
dysfunction was more common than systolic in
NIDDM subjects.

3. The same is confirmed by other corroborative study

patient. also found that diastolic

that the abnormalities in left ventricular diastolic
function may be an earlier sign of diabetic heart
disease than impaired systolic function at rest. Even
young patient with diabetes mellitus suffers from
diastolic dysfunction while systolic ventricular
function is normal. Therefore, echocardiography with
measurement of diastolic functional parameters
appears to be the sensitive method for evaluating the
manifestation and course of early diabetic
cardiomyopathy?®?.

4. It is observed that E/A ratio is not significantly
reduced in female as compared to male. The famous
Framingham Heart Study showed that the increased
cardiovascular risk was particularly striking in
female. The lack of significance probably due to
small study sample and uneven sex ratio comparison
(male: female = 3: 1).

In our study the parameters of the systolic functions of

heart like EPSS, EF, FS are studied in two groups both in

respect to duration and severity of diabetes. We found no
relationship between these two groups. The contributory

factor may be a small study group, selection bias etc. but
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we should also keep this fact in mind that diastolic
function abnormality precedes systolic dysfunction.

So, the systolic abnormality appears in the later part of
the disease. Patel et al. 1% showed reduced ejection
fraction in type 2 patients. But Shapiro et al. 1* found no
significant change in systolic function in diabetics.

Fasting and post prandial blood glucose showed
significantly greater values in the age group of duration >
10 years than < 10 years group. Probable explanation of
this fact is as follows: With increase of duration and age,
the control of blood sugar may become more difficult due
to insulin resistance and increased obesity. This is
attributed to the various combination of insulin resistance
and impaired insulin secretion that results in a
progressive age-related decline in glucose tolerance,
which begin in the 3rd decade and continues throughout
adulthood?®,

contributing to age

Perhaps the most important factor

related glucose intolerance is
impairment of insulin mediated glucose disposal,
especially in skeletal muscle!®® which is particularly
marked in obese subjects’!!. Obesity is also associated
with increasing age.

The limitation of the present study is that it consists of
small number of patients and the study period is short.
Many patients are from a poor socio-economic class with
cultural taboos and dependence on indigenous medicine.
Cardiovascular symptom manifestations do not seem to
be very reliable so also the treatment history and patient
compliance. So, it is often difficult to access the
cardiovascular manifestations in these category of
patients

Summary And Conclusion

The following facts are evident from the present study:
Diabetic patients have cardiovascular dysfunction. The
dysfunction becomes more evident as the disease

progresses i.e.; it depends on the duration of the disease.

© 2024 1IMSIR, All Rights Reserved

Diastolic dysfunction precedes systolic dysfunction.
Systolic dysfunction in our study does not show any
correlation with duration or severity of disease between
the study group mentioned. No significant change in lipid
profile is found between the study group of duration 10
years and glycosylated haemoglobin level (HbAlc) 10.
Here, we found that the fasting and post prandial blood
glucose level gradually increase with increased duration
of the disease. The established fact that glycosylated
haemoglobin (HbAlc) varies directly with fasting and
post prandial blood glucose level i.e., it denotes the
control of diabetes is once again shown. There is no
difference between both sexes with respect to diastolic
dysfunction.
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