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Background: Diastolic dysfunction in young adults is associated with increased morbidity AR (s e e el
and mortality. The identification of risk markers associated with diastolic dysfunction could
allow for targeted primary prevention efforts. Aims and Objectives: The aim of the study
was to study whether dyslipidemia is associated with diastolic dysfunction independent of
systemic hypertension in young patients under 40 years of age. Materials and Methods: This
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simple random sampling. Sample size calculated by standard formula with confidence level

of 95% and margin of error was <5%. Lipid profiles (S. Triglyceride [TG], S. Cholesterol, Copyright () 2023 Asian Journal of
and S. low-density lipoprotein [LDL]) of all the patients were checked. 2D echocardiogram of  Medical Sciences

patients was done to check for diastolic dysfunction. All data were compiled and compared

with the previous studies. Results: We found that the prevalence of diastolic abnormalities in

adults under 40 years of age was 21.9%. It was found that there was significant correlation ‘@ @ @ |
between dyslipidemia and presence of diastolic dysfunction in patients. Patients with higher

than normal levels of S. TG, S. Cholesterols, and S. LDL were found to have more prevalence

of diastolic dysfunction then patients with normal levels of S. TG, S. Cholesterols, and  Thiswork s licensed under a Creative
S. LDL. Higher grades of diastolic dysfunction were found in patients with dyslipidemia as  Commons Attribution-NonCommercial
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high levels of LDL can be good predictors of diastolic dysfunction. Conclusion: Dyslipidemia is

associated with diastolic dysfunction in young patients even without systemic hypertension.
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INTRODUCTION prevalence of diastolic dysfunction in the community has

ranged from 11% to 35%, depending on the methodology
Diastolic dysfunction in young adults is associated with ~ and cohort."** Younger individuals 25-35 years of age the
increased morbidity and mortality.'” The identification ~ prevalence of diastolic dysfunction were 2.8%.° Traditional
of prospective risk markers associated with diastolic ~ cardiovascular risk factors, including blood pressure, lipid
dysfunction could allow for targeted primary prevention  profile, and elevated fasting glucose levels, were associated
efforts. Diastolic dysfunction is also an independent  with abnormal relaxation.®

predictor of the development of heart failure.*
Lipids and their metabolism are as important in the

It is an important component in the pathophysiology  pathogenesis of diastolic dysfunction as they are in other
of heart failure with preserved ejection fraction.” The  cardiovascular disorders. Lipid metabolism is a well-known
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contributor to cardiac conditions, including ventricular
dysfunction.”® Higher-than-normal triglycerides (TG)
and cholesterol levels correlate with higher ventricular
dysfunction in patients with type 2 diabetes.”"” Moreover,
even remnants of lipid particles increase the risk of
cardiovascular events." Recent research has shown that
lower high density lipoprotein cholesterol (HDL-C) levels
and higher TG/HDL-C are significantly associated with
deterioration of cardiac diastolic function.'?

Only a few studies have been conducted to establish this
correlation in young normotensive patients, specially in
India. Following study aims to correlate dyslipidemia with
diastolic dysfunction in normotensive young patients under
40 years of age.

Aims and objectives

The aim of the study was to study whether dyslipidemia
is associated with diastolic dysfunction independent of
systemic hypertension in young patients under 40 years
of age.

MATERIALS AND METHODS

This was a cross-sectional analytical study done in admitted
patients of Sanjay Gandhi memorial hospital associated
with Shyam Shah Medical college, Rewa, between April
2021 and March 2022. 214 normotensive cases under
40 years of age were taken as cases by simple random
sampling. Sample size calculated by standard formula with
confidence level of 95% and margin of error was <5%.
Informed consent was obtained from patients. The study
was pre-approved by the Institutional Ethics Committee.

Medical history, family history, and addiction history of
patients were noted. Clinical examination included resting
pulse, blood pressure was recorded. Complete blood count,
liver function test, renal function test, and Lipid profiles (S.
TG, S. Cholesterol, and S. low-density lipoprotein [LDL])
of all the patients were checked. 2D Echocardiogram
of patients was done to check the degree of diastolic
dysfunction. All data were compiled and compared with
the previous studies.

Inclusion criteria
® All patients more than 18 years of age presented in
SGMH, Rewa, were included in the study.

Exclusion criteria

The following criteria were excluded from the study:

e BP >140/90 mmHg in sitting position on two separate
occasions

® Patient who were known to have hypertension with or
without antihypertensive medications
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e Prior history of CAD, valvular heart disease, or
congenital heart disease

® LHvidence of renal dysfunction

® Patients with age more than 40 years.

Statistical analysis

Data were collected and managed on an Excel worksheet
and the mean values were calculated and denoted as
meantstandard deviation. Appropriate statistical tests
were used to determine significance of values. P<0.05 was
considered statistically significant.

RESULTS

Out of 214 cases 105 (49%) were male and 109 were female
(51%). Mean age of the patients was 27.84%8.27 years.
Out of 214 patients normal diastolic dysfunction found
in 167 (78.04%) cases followed by the 26 (12.15%) cases
had Grade 1, 15 (7.0%) cases had Grade 2, and 06 (2.81%)
patients had Grade 3 diastolic dysfunction.

Correlation between diastolic dysfunction and TG
Out of 64 (29.90%) patients with normal range of TG
(<150 mg/dL), 60 (93.76%) were found to have no diastolic
dysfunction while 2 (3.12%) cases had Grade 1, 2 (3.12%)
cases had Grade 2, and none of patients were Grade 3.

Cases with borderline TG (150-199 mg/dL) levels were
found in 127 (59.3%) patients out of which 91 (71.6%)
had normal diastolic function while 21 (16.5%) cases had
Grade 1, 11 (8.6%) cases had Grade 2, and 04 (3.1%) cases
had Grade 3 diastolic dysfunction.

Cases with high TG (>200 mg/dL) levels were found in
23 (10.7%) patients out of which 16 (13.0%) had normal
diastolic function while 3 (13%) cases had Grade 1,
2 (8.6%) cases had Grade 2, and 02 (8.6%) cases had
Grade 3 diastolic dysfunction (Table 1).

Correlation between diastolic dysfunction and LDL
Normal range of LDL (<100 mg/dL) levels was found in
22 (10.2%) and none of the patients with normal range
LDL had any grade of diastolic dysfunction.

Above optimal levels of LDL (100-129 mg/dL) were
found in 56 (26.1%) of cases out of which 53 (94.6%) of
cases had normal diastolic function while 3 (5.3%) cases
had grade 1 diastolic dysfunction.

Bordetline high levels of LDL (130-159 mg/dL) were
found in 129 (60.2%) of cases out of which 89 (68.9%)
of cases had normal diastolic function while 22 (17.0%)
cases had Grade 1, 12 (9.3%) cases had Grade 2, and only
6 (4.6%) patients had Grade 3 diastolic dysfunction.
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High levels of LDL (>160 mg/dL) wete found in 7 (3.2%)
of cases out of which 3 (42.8%) of cases had normal
diastolic function while 1 (14.2%) cases had Grade 1,
3 (4.2%) cases had Grade 2 diastolic dysfunction (Table 2).

Correlation between diastoic Dysfunction and LDL

o
E = Optimal LDL
2 S0 ® Above Optimal LDL
g 40 w Borderline high LDL
® 30 = HighLDL

20,7 m Very High LDL

No Grade-1 Grade-2 Grade-3

Diastolic Dysfunction

Correlation between diastolic dysfunction and
cholesterol

Normal range of cholesterol level (<200 mg/dL) was
found in 70 (32.72%) cases out of which 66 (94.28%) had
no diastolic dysfunction; while the 2 (2.86%) cases had
Grade 1 and 2, and none of patients had Grade 3 diastolic
dysfunction.

The raised of cholesterol level (>200 mg/dL) found in
144 (67.28%) of cases, out of which 101 (70.13%) had
normal diastolic dysfunction, while the 24 (16.66%)
cases had Grade 1, 13 (9.02%) cases had Grade 2,
and only 06 (4.16%) patients had Grade 3 diastolic
dysfunction (Table 3).

Diastolic dysfunction (DD) No DD Grade 1 DD Grade 2 DD Grade 3 DD Total
TG (<150 mg/dL)
Desirable
No. 60 2 2 0 64
% 93.7 3.1 3.1 - 29.9
TG (150-199 mg/dL)
Borderline
No. 91 21 1 4 127
% 71.6 16.5 8.6 3.1 59.3
TG (200-499 mg/dL)
High
No. 16 3 2 2 23
% 69.5 13 8.6 8.6 10.7
Total
No. 167 26 15 6 214
% 78.0 121 7.0 2.8 100

X?*=19.62 P<0.0001 highly significant

Diastolic Dysfunction (DD) No DD Grade 1 DD Grade 2 DD Grade 3 DD Total
LDL (<100 mg/dL)
Optimal
No. 22 0 0 0 22
% 100 10.2
LDL (100-129 mg/dL)
Above optimal
No. 53 3 0 0 56
% 94.6 5.3 - - 26.1
LDL (130-159 mg/dL)
borderline high
No. 89 22 12 6 129
% 68.9 17.0 9.3 4.6 60.2
LDL (160-189 mg/dL)
High
No. 3 1 3 0 7
% 42.8 14.2 42 - 3.2
Total
No. 167 26 15 6 214
% 78.0 121 7.0 2.8 100

%*=15.21 P<0.0001 highly significant
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Correlation bet Diastolic Dysfunction and S. Cholesterol

Percentage of cases

No Grade -1

Grade -2
Diastolic Dysfunction

Grade -3

WS, Cholesterol <200mg/dl M. Cholesterol >200mg/dl

DISCUSSION

We found that the prevalence of diastolic abnormalities
in adults under 40 years of age with fatty liver was 21.9%.
In a study by Kuznetsova et al., the overall prevalence
of LV diastolic dysfunction in a random sample of a
general population, as estimated from echocardiographic
measurements was as high as 27.3%; however, their mean
age was 52.5 years as compared to 27.8 years in our study.”

While impaired LV diastolic relaxation is another common
cardiac change observed in hypertensive patients, some
significant metabolic factors, which are independent of BP
and L.V mass index, have been associated with this diastolic
dysfunction.' In fact, abnormalities in glucose and insulin
metabolism have been shown to accelerate the detetioration
of arterial stiffness and LV diastolic function.!>!®
Dyslipidemia is one of metabolic abnormalities.

Study by Horio et al., and Miao et al., suggest that low
HDL-C may pose an independent adverse effect on LV
diastolic function in hypertensive patients independently
of age, sex, BMI, smoking status, BP, total cholesterol,
LDL cholesterol, TG, glucose, LV mass index, heart rate,
and arterial stiffness.'”'®

In our study, we found a significant correlation between
raising levels of TG and diastolic dysfunction with
P<0.0001%. There was a significant increase in the number
of patients with diastolic dysfunction in borderline raised
and high TG levels as compared to normal TG levels. In
study by Horio et al., TG were weakly correlated with
LV mass and A/E." This difference can be because of
different demographic composition of two studies.

In our study, we found a significant correlation between
raising levels of LDL and diastolic dysfunction with
P<0.0001%. There was a significant increase in the
number of patients with diastolic dysfunction in patients
with borderline high and high LDL levels as compared to
normal and above optimal LDL levels. Not only incidence
but severity of diastolic dysfunction also increases with
rising levels of LDL. In patients with normal and above
optimal levels of LDL, no patient had Grade 3 diastolic
dysfunction while in patients with borderline high LDL
4.6% of patients had Grade 3 diastolic dysfunction. With
these results, we can say that there was increased incidence
and also increase in severity of diastolic dysfunction with
raising levels of LDL.

In our study, we found a significant correlation between
rising levels of S. Cholesterol and diastolic dysfunction
<0.0001%. There was a significant increase in the number
of patients with diastolic dysfunction in patients with high
S. Cholesterol levels as compared to normal levels. Not
only incidence but severity of diastolic dysfunction also
increases with rising levels of S.Cholesterol. In patients
with normal S. Cholesterol, no patient had Grade 3 diastolic
dysfunction, while in patients with high S. Cholesterol, 4.1%
of patients had Grade 3 diastolic dysfunction. With these
results, we can say that there was an increased incidence
and also an increase in severity of diastolic dysfunction
with rising levels of S. Cholesterol. In a study by Ayman
et al., patients with LVDD had significant dyslipidemia
in compatison to those without LVDD." Our study is in
support of their results.

Diastolic dysfunction No DD Grade 1 DD Grade 2 DD Grade 3 DD Total
S. Cholesterol
(<200 mg/dL)
No. 66 2 2 0 70
% 94.2 2.8 2.8 - 32.7
LDL
(>200 mg/dL)
No. 101 24 13 6 144
% 70.1 16.6 9.0 4.1 67.2
Total
No. 167 26 15 6 214
% 78.0 121 7.0 2.81 100
%*=21.31 P<0.0001 highly significant
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Mizuguchi and associates reported that statin therapy
could promote LV diastolic function accompanied with
the improvement of blood lipid level.

Alterations of lipid metabolism in cardiac muscle and
cardiac lipid content induce alterations in myocardial lipid
metabolism, increase myocardial fat content and epicardial
fat thickness, and increase inflammation and oxidative
stress which ultimately lead to cardiac lipotoxicity and
diastolic dysfunction.” Lipid profile and metabolism ate as
important in the pathogenesis of diastolic dysfunction as
they are in other cardiovascular disorders. A more careful
look at cardiac lipid metabolism in molecular, histological,
and gross levels results in a more precise understanding of
its role in myocardial function and leads to development
of potential treatments for diastolic dysfunction.

Limitations of the study

1. The study had a small sample size

2. This was a cross-sectional study and no long-term
follow-up of patients was done.

CONCLUSION

We found that the prevalence of diastolic abnormalities
in adults under 40 years of age 21.9%. It was found that
there was significant correlation between dyslipidemia and
presence of diastolic dysfunction in patients. Therefore,
the presence of dyslipidemia in patients should not be
ignored and clinicians who manage patients should not
focus only on dyslipidemia but should also consider the
increased risk of cardiovascular disease and undertake early
and aggressive risk factor modification.
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