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ABSTRACT

Background and objective: Diabetes Mellitus is the most prevalent metabolic disease in the worlds so that according to the World
Health Organization (WHO), it is the latent epidemic disease. Type 2 DM patients are susceptible to left ventricle (LV) dysfunction
and heart failure. The symptoms associated with LV dysfunction, especially in early stages, may be at the minimum level so that they
can be attributed to other non-heart factors. The aim of this study is to evaluate sub-clinical LV dysfunction and relevant intensifying
factors in type 2 DM patients. Method of study: This is a descriptive-analytical study (cross-sectional) study conducted on 107 type 2
DM patients with normal heart function according to previous echocardiography and electrocardiography reports. The demographic
information of cases was first recorded and paraclinical evaluation results were collected. Then, LV function was measured using strain
echocardiography with speckle method and the correlation of global longitudinal strain (GLS) results with demographic information
and paraclinical test results was assessed. Results: The evaluation of the correlation of demographic features as well as paraclinical test
results with the prevalence of sub-clinical LV dysfunction and global longitudinal strain in type 2 DM patients revealed that, the
correlation of HbA1¢>8% (p=0.004) and systolic blood pressure >160mmhg (p=0.007) with the prevalence of sub-clinical LV
dysfunction is significant. This study show some relation but without significance between years of diabetes (in group of more than 10
years), BMI>35 and chronic alcohol user with GLS. Conclusion: The results of this study revealed that researchers should pay more
attention to cardiovascular disorders in the process of treating type 2 DM patients with and inappropriate blood sugar control and
blood pressure control. They should pay more attention to echocardiography with newer methods such as speckle strain
echocardiography in order to early diagnose of heart disorders in this group of patients.
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Introduction (WHO), it is the latent epidemic disease. Type 2 diabetes

accounts for 90% of total diabetes diseases in the world, which

is originated from aging, obesity, lack of physical activity and
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prolonged age of diabetic patients. According to studies,

world so that according to the World Health Organization

diabetes increases the risk of heart failure and LV dysfunction,
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diabetic patients, in the absence of epicardial coronary stenosis

level, especially in early stages, and they may be attributed to

other non-heart factors. Inappropriate blood sugar control is
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associated with LV dysfunction and improved blood sugar
control can improve LV function.

Echocardiography is a non-invasive scanning tool that
comprehensively evaluates the heart structure and functions. It
is frequently used in the diagnosis of LV dysfunction. The
appropriate use of the diagnostic value of echocardiography in
managing LV dysfunction in type 2 DM patients can mitigate
cardiovascular effects of this disease . Strain echocardiography
makes it possible to conduct a precious, angle-independent and
systolic function location-specific assessment in LV. It is a
superior technique by far for evaluating longitudinal strain of
LV for diagnosing diabetes-related heart diseases P!, Karagoz et
al conducted a study to evaluate sub-clinical LV dysfunction
with two-dimensional STE and to compare the prevalence of
LV dysfunction in diabetic patients with and without
retinopathy. They concluded that STE could serve as a new
beneficial technique for determining sub-clinical LV dysfunction
in DM patients ©l. Anderson et al conducted a study in 2010
using strain and tissue doppler imaging techniques and revealed
that non-complicated type 2 DM patients suffer LV longitudinal
systolic disorder and global diastolic disorders 7. They used
strain  echocardiography ~with speckle and GLS index
measurement to evaluate the heart function in order to diagnose
the probable sub-clinical LV dysfunction and relevant factors in

DM patients.

Method of Study

This is a descriptive-analytical (cross-sectional) study. The
target population consisted of type 2 DM patients with no
apparent cardiovascular disease and with normal heart function,
according to previous test reports and their medical records.
Samples were collected using conventional sampling method.
Assuming a prevalence level of 10%, according to available
references, confidence level of 95% and error level of 4.5%,
the total number of samples was calculated to be 171. If the
prevalence and error levels are considered 0.5 and 0.1,
respectively, the number of sample size will be reduced to 97.
This study evaluated 150 cases. Inclusion criteria were
LVEF250, no record or symptom of heart diseases including
coronary diseases, congenital or significant valve diseases, atrial
fibrillation and apparent wall motion abnormality during
echocardiography. When cases were selected, they were
explained with the study objectives. The written consent of the
cases who were interested in participating in the study was
collected. The demographic, clinical and paraclinical
information were collected and recorded using a researcher-
made questionnaire. The questionnaire included different
information including age, sex, years with diabetes (type and
symptom intensity), and cardiovascular risk factors such as
diabetes, hypertension, family history, hyperlipidemia,
smoking, alcohol use, in-hospitalization diagnosis, and
electrocardiogram, echocardiography and laboratory test
findings. This study evaluated LV function using strain
echocardiography with speckle method. Considering the

importance of echocardiography results, all cases underwent
strain echocardiography with speckle test by a single
cardiologist expert in echocardiography. Then, based on
echocardiography report form, ejection fraction, GLS and
GLSR were recorded in 6 intermediate segments of LV and
their mean value was recorded. The data was introduced to
SPSS to analyze the relationship of demographic and paraclinical
information with GLS indexes and the sub-clinical LV

dysfunction in DM patients.

Results

This descriptive-analytical study evaluated 107 type 2 DM
patients (44.1% male and 55.9% female) who referred to
Shohadaie Tajrish heart clinic from 2016 to 2017. Table 1

shows the demographic information of the cases:

Table 1: age, number of children and duration of

hospitalization
variable mean STD Min. Max.
Age (year) 59.72 1.1 25 86
BMI 27.53 4.4 19.33 37.70
Years with diabetes (year) 11.61 9.8 1 34

In addition, this study evaluated the risk factors of
cardiovascular ~ diseases as well as factors affecting
echocardiography results including smoking, addiction, alcohol,

hypertension and family background in cardiovascular diseases.

Table 2: smoking, addiction, alcohol use, hypertension
and family background in cardiovascular diseases

variable (%)

+ 23.
Smoking ) 722

o + 2.9
Addiction . 97.1

+

Alcohol use i ;z;
— + 30.8
ypertension i 69.2
Family background in + 26.5
cardiovascular diseases - 73.5

Moreover, the prevalence of long-term effects of diabetes was
studied. Of the cases, 33.6%, 19% and 12.1% suffered diabetic
neuropathy, nephropathy and retinopathy, respectively. The
systolic and diastolic blood pressures of the studied cases were
143.26125.4 and 14.4185.63, respectively.

In this study According to specified cut off in the measurement
of GLS, 38.1% of patient have GLS<18, others have GLS>18.
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Table 3 shows echocardiographic and laboratory test results.

Table 3: echocardiographic and laboratory test

results

variable Mean STD
Ejection Fraction 57% 4.1
FBS 178.95 66.6
HbAlc 8.56 2.02
HDL 36.5 2.3

LDL 165.3 7.1

TG 175.5 8.7

Tchol 205 5.1

The main aim of this study was to evaluate the relationship of
sub-clinical LV dysfunction with probable risk factors including
BMI>35, systolic blood pressure>160, diastolic blood
pressure>90, HbA1c>8 and years with diabetes>10.

Table 4 shows the relationship of GLS and demographic
information of the cases including BMI, years with diabetes,

systolic and diastolic blood pressure.

Table 4: relationship of GLS and demographic information of
diabetic patients including BMI, years with diabetes,
systolic and diastolic blood pressure

Variable r p-value
Age -0.164 0.10
>35 -0.479 0.08
BMI <35 -0.046 0.72
Years with 210 -0.177 0.08
diabetes <10 -0.056 0.45
Systolic blood 160< -0.379 0.007*
pressure 160> -0.052 0.61
Diastolic blood 90< -0.144 0.17
pressure 90> -0.075 0.60

Significance is shown by *

In addition, the correlation of smoking and alcohol
consumption with GLS was assessed. Alcohol users were

grouped to chronic and normal users (table 5).

Table 5: correlation of smoking and alcohol consumption

with GLS
Variable N r P value
Normal smoker 15 -0.046 0.71
smoking

Heavy smoker 10 -0.127 0.23

Normal user 14 -0.030 0.78

Alcohol use

Chronic user 7 -.673 0.19

Heavy smoker: a smoker who reports consuming 20 pack/year
or more per day.
Chronic user was defined by using alcohol more than 5days a

week in men and 3days a week in women.

Discussion

Today, diabetic cardiomyopathy is defined based on the
diastolic ~ function of the heart because according to
observations, the diastolic disorder of the heart is the first
functional change of diabetic observations and LV diastolic
disorder is considered as an important diagnostic parameter *I.
The results of this study showed that GLS index shows the sub-
clinical disorders of the heart. In DM patients, it has a
significant correlation with systolic blood pressure>160mmHg
(p=0.007), and poor control DM (Hb A;C>8%) (P=0.008).
This correlation implies that in type 2 DM patients,
inappropriate blood sugar control, hypertension can increase
the incidence of the sub-clinical disorders of the heart and prone
the patients to clinically events and poor prognosis in future.
Although BMI>35, chronic alcohol use and years with
diabetes>10 didn't show any significant relation with GLS, but
this study revealed some important relation of these factors
with GLS in DM patients that may be other studies with more
samples will show significant correlation between them. In DM
patients, cardiovascular probable risks can be reduced by
controlling the above-mentioned factors. Nakai et al reported
that in DM patients GLS is significantly lower than that of
normal people with the same age, despite having similar LVEF.
In addition, 43% (60.26) of DM patients showed longitudinal
systosolic disorder in LV defined as GLS<17.2% P\. Moreover,
Ernande et al showed that 23% (154.36) of type 2 DM patients
with fixed LVEF had longitudinal systosolic disorder with
GLS<18% 19,

Different factors have been introduced for the pathophysiology
of LV longitudinal disorders in DM patients of which it can be
referred to micro-vasculopathy, myocardial hypertrophy, and
the heart fibrosis "'l It has been recently stated that growth
transforming beta factor, the differentiation of fibroblast cells
due to hyper insulinemia and hyperglycemia-induced out-cell
matrix adjustment disorder are causes generating the
mechanisms of kidney and heart fibrosis and the incidence of the
heart sub-clinical disorders in DM patients [l Ernande et al
studied 154 type 2 DM patients with no symptom, with
LVEF>50% and without chronic heart disease in order to
evaluate the relationship of LV longitudinal function with LV
remodeling. They reported that LV remodeling in patients with
GLS<18% showed an increasing trend in a three-year follow-up
while this trend was not observed in patients with GLS>18%.
In addition, GLS has a direct relationship with diastolic and
systolic volume changes in a three-year period 1",

LV diastolic function is influenced by many factors including
age, blood pressure and LV hypertrophy. Ernande et al stated
that LV longitudinal disorder is significantly observed in DM

patients, ~despite having normal diastolic function and

118 Journal of Advanced Pharmacy Education & Research | Oct-Dec 2018 | Vol 8 | Issue S2



Mehdi Pishgahi et al.: The prevalence of Sub-Clinical Left Ventricle Dysfunction

LVEF>55%.
introduced a theory saying that diastolic disorder should not be

Considering this finding, the researchers

considered as the first cardiographic marker of the heart sub-
clinical disorders in DM patients [l There have been few
studies on the relationship of the influential factors of the
incidence and advance of the heart sub-clinical disorders in type
2 DM patients. Furthermore, other studies on the effect of high
blood sugar and inappropriate control of diabetes on the heart
disorders are in concordance with the results of this study
where high blood sugar is accompanied by increased myocardial
steatosis, and consequently by sub-clinical LV dysfunction .
Mochizuki et al obtained the same results and showed that high
blood sugar imposes negative effects on LV function and
decreases GLS. Other studies have obtained almost the same
results ['*l. For example, Vinereanuv et al observed that the
increased level of HbAlc in type 2 DM patients goes with the
heart sub-clinical disorders 'l

Blood pressure was another factor showed a significant
correlation with sub-clinical LV dysfunction in this study. The
study of Ballo et al observed that patients who suffer diabetes
and hypertension at the same time, show higher prevalence of
sub-clinical disorders in 2D echocardiography compared to DM
patients with no hypertension and their GLS level is significantly
lower than DM patients with no hypertension '],

Considering the above-mentioned results, it seems that
inappropriate control of blood pressure in DM patients and
suffering hypertension at the same time is an independent factor
of decreased GLS level. It serves as a long-term prognosis of the
heart functional disorders in the patients so that the prognosis of
DM patients can be improved by controlling this factor.

In general, it can be concluded from the results of different
studies that the pathogenesis of diabetic cardiomyopathy has no
precise cause and is considered as a multi-factor cause. Defining
that which demographic, clinical or laboratory attributes of DM
patients are associated with LV longitudinal systosolic
myocardial disorder needs further investigations.

In this study has reviled some important relationship with
Chronic alcohol user, long standing DM(>10y) and BMI>35
and GLS in diabetic patients. Although this factor didn’t show
any significant relationship with GLS but maybe other studies
with more sample will show significant correlation between this

factor.
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