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Introduction. Deterioration of left ventricular (LV) parameters in Diabetes Mellitus (DM)
can occur in the absence of other heart problems. An association between glycosylated he-
moglobin (HbAlc) and changes of the LV parameters in DM has been reported. However,
data regarding this association model in children with Type 1 Diabetes Mellitus (T1IDM) are
limited. The purpose of the work was to investigate the association between HbA1c and the
LV parameters in pediatric patients.

Material and methods. The study was conducted on 28 children with T1DM ((aged 10-18
years, gender M (15)/F (13), duration 25 years). The clinical (standard medical examina-
tion) and paraclinical (biochemical dosage - HbA1c, echocardiography - LV functional and
structural parameters) data was carried out. Statistical analysis used the SPSS version 20.
Results. The correlational study between the HbA1c and the LV parameters revealed a sta-
tistically significant positive correlation coefficient with aortic root diameter (mm) (r=0.7*%,
p<0.001), left atrium (mm) (r=0.8** p<0.001 LV diastolic diameter (mm) (r=0.7** p<0.001),
LV systolic diameter (mm) (r=0.7**% p<0.001), septal wall thickness (mm) (r=0.5% p=0.036),
posterior wall thickness (mm) (r=0.5% p=0.032), LV diastolic volume (ml) (r=0.5% p=0.025),
LV systolic volume (ml) (r=0.6** p=0.01), ejection fraction (%) (r=0.7** p=0.001), fractional
shortening (%) (r=0.6** p=0.002).

Conclusions. The results of the study show that in children with T1DM, the increase value of
the HbAIc is associated with a consensual and proportional increase in the values of the
parameters of the left ventricle.

CORELATIA DINTRE PARAMETRII ECOCARDIOGRAFICI Al VENTRICULULUI STANG SI
HEMOGLOBINA GLICOZILATA, LA COPIII CU DIABET ZAHARAT TIP 1

Introducere. Deteriorarea parametrilor ventriculului stdng (VS) in diabetul zaharat (DZ)
poate exista in absenta altor probleme cardiace. A fost raportatd o asociere intre valorile
hemoglobinei glicozilate (HbA1c) si modificdrile parametrilor VS in DZ. Cu toate acesteaq,
datele privind acest model de asociere la copiii cu DZ de tip 1 (DZ1) sunt limitate. Scopul
lucrdrii rezidd in studierea asocierii dintre HbA1c si parametrii VS la pacientii pediatrici.
Material si metode. In studiu au fost inclusi 28 de copii cu DZ1 (cu vdrsta de 10-18 ani,
gender M (15)/F (13), durata =5 ani). S-a efectuat evaluare clinicd (examen medical stan-
dard) si paraclinicd (dozare biochimicd - HbAlc, ecocardiografie - parametrii functionali si
structurali ai VS). Analiza statisticd - versiunea 20 SPSS.

Rezultate. Studiul corelational dintre HbAlc si parametrii VS a relevat un coeficient de
corelatie pozitiv semnificativ statistic, cu diametrul aortei (mm) (r=0,7** p<0,001), atriul
stdng (mm) (r=0,8 ** p<0,001) diametrul diastolic al VS (mm) (r=0,7*% p<0,001), diametrul
sistolic al VS (mm) (r=0,7*% p<0,001), septul interventricular (mm) (r=0,5% p=0,036), pe-
retele posterior al VS (mm) (r=0,5% p=0,032), volumul diastolic al VS (ml) (r=0,5% p=0,025),
volumul sistolic al VS (ml) (r=0,6 ** p=0,01), fractia de ejectie (%) (r=0,7** p=0,001), fractia
de scurtare (%) (r=0,6** p=0,002).

Concluzii. Rezultatele studiului au demonstrat cd la copiii cu diabet zaharat de tip 1, creste-
rea valorii HbAIc este asociatd cu o mdrire consensuald si proportionald a valorilor para-
metrilor ventriculului stdng.
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INTRODUCTION

The number of children with Diabetes Mellitus
(DM) is increasing every year. In populations of
European origin, nearly all children with DM
have T1DM, but in other populations (e.g. Japan)
T2DM is more common than T1DM in this age
group. It is estimated that the incidence of T1DM
among children is increasing in many countries
particularly in those aged less than 15 years. The
overall annual increase is estimated to be around
3% with strong indications of geographic differ-
ences. Generally, 1.110.100 children younger
than 20 years are estimated to have T1DM glob-
ally, and around 98.200 children under the age of
15 years are diagnosed with T1DM annually,
while this estimated number increases to
128.900 when the age range extends to under 20
years (1).

Diabetes Mellitus, and the continuum of blood
glucose levels even below the DM diagnostic
threshold are associated with a wide range of
cardiovascular conditions that collectively com-
prise the largest cause of both morbidity and
mortality for people with DM (2). Systematic
reviews indicate that the relative risk of cardio-
vascular diseases (CVD) is between 1.6 and
2.6%, but that the relative risk is higher among
those of younger age. One of the common
presentations of CVD in T1DM is deterioration of
left ventricular (LV) parameters (3, 4). An asso-
ciation between glycosylated hemoglobin
(HbA1lc) and changes of the LV parameters in
DM has been reported in the adult population,
however, data regarding this association model
in children with T1DM are limited.

Purpose ofthe study: while considering the
aforementioned arguments and the impact of
childhood health on further adult health, we con-
sidered choosing the following research on in-
vestigating the association between HbAlc and
the LV parameters in pediatric patients with
T1DM, that will contribute to the opening of new
perspectives for identifying a single and effective
approach, as well as for preventing cardiovascu-
lar complications of this disease to reduce the
morbidity and mortality rates at a young age.

MATERIAL AND METHODS

The study project was carried out within the
PHMI Mother and Child Institute, at the Depart-
ment of Pediatrics of the Pediatric endocrinology

clinic, in the city of Chisinau, the Republic of
Moldova, to which 28 children with DM were
admitted, aged from 10 to 17 years 11 months
and 29 days, from both urban and rural areas,
the patients being selected electively between
November 2018 and February 2021.

The research comprised several stages. The 1st
stage included 28 children with DM, who were
selected based on the inclusion/exclusion crite-
ria, and made up the research group by the fol-
lowing criteria: the age of 10-17 years 11 months
and 29 days (inclusive); with T1DM and received
insulin therapy only; the child’s parent or guard-
ian consent, as well as children’s assent (age =14
years) on research participation; being a citizen
of the Republic of Moldova; ability to effectively
communicate with the researcher; ability to un-
derstand and follow the study requirements;
sufficient understanding in signing the informed
agreement and written assent.

The study exclusion criteria for the patients were
the following: T2DM, hypertension, cardiomyo-
pathy, valvular and congenital heart disease,
having a suggestive clinical examination, con-
firmed by specialized examinations; acute condi-
tions, whether or not accompanied by fever,
whether or not undergoing treatment, chronic
respiratory, cardiovascular, gastrointestinal,
renal, neurological, endocrine, etc, disorders,
whether or not undergoing treatment; the child’s
parents or legal representative disagreement,
child’s refusal to participate in the research, low
compliance, patient’s refusal to be included in
the study.

In the 2nd stage the participants underwent an
examination, which included the clinical (stand-
ard medical examination) and paraclinical (bio-
chemical dosage - HbAlc, echocardiography -
LV functional and structural parameters) data.

The 3rd stage included a statistical analysis of
the obtained results. Practical conclusions and
recommendations, based on the obtained results,
were traced out in the 4th stage of the study.

All the participants were selected and informed
about the research stages, being enrolled only
based on personal agreement, following a de-
tailed explanation on the requirements and pro-
cedures of necessary investigations by discuss-
ing with each subject individually. All the proce-
dures were performed, based on children’s par-
ent and legal representative consent, as well as
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on written assent of children =14 years old. They
were not paid and have not suffered any finan-
cial costs for participation.

Anthropometry. Weight was measured using
weighing scales to the nearest 0.1 kg. Height was
measured using a stadiometer and was ex-
pressed in centimeters with no decimal. Body
mass index (BMI) was calculated as weight di-
vided by the square of height (kg/m?). BMI was
categorized according to the Centers for Disease
Control and Prevention (CDC) age - and sex-
specific growth charts. The following categories
were used: underweight: <5th percentile, normal
weight: 5th to 85th percentile, overweight: 85th
to 95th percentile, and obese: >95th percentile,
and BMI ranging from -2 standard deviations
(SD) to less or equal to +1 SD (which corre-
sponds to BMI 25 kg/m?2 at 19 years); overweight
was defined as BMI less than +2 SD (which cor-
responds to BMI 30 kg/m2 at 19 years), obese as
BMI>+2 SD, and underweight as <-2 SD (5). Body
surface area (BSA, Dubois formula) - 0.20247 x
height (m)°725x weight (kg)9425 (6).

Blood pressure (BP). Points that were taken into
account during the measurement: before meas-
uring BP, the child should be placed in a com-
fortable position for 3-5 minutes. The measure-
ment had to be performed in the right arm and at
the level of the heart. The height of the extended
part of the cuff should cover 80-100% of the cir-
cumference of the arm, and the width - at least
40% of the circumference of the arm. The lower
end of the cuff should be placed 2-3 cm above the
antecubital fossa, and the stethoscope should be
placed on the brachial artery. BP was estimated
with an automatic electronic sphygmomanome-
ter (Omron M7 Intelli IT, Vietham). BP was de-
termined through systolic blood pressure (SBP)
and diastolic blood pressure (DBP) readings in
mmHg. The measurement was made three times,
with a five-minute interval between measure-
ments, using the average of the last two. The
procedure was carried out following the recom-
mendations of the American Academy of Pediat-
rics (AAP) and European Society of Hypertension
(ESH). The classification was made following the
criteria proposed by the AAP and ESH, which
establishes the percentiles of SBP and DBP for
sex, age, and size. According to AAP, and ESH
guidelines, a BP value below the 90th percentile
by age, sex, and height is considered as normal
BP. Arterial Hypertension (AH) is defined asa

systolic and/or diastolic blood pressure meas-
ured clinically at or above the 95th percentile (7,
8).

The high blood pressure in adults guideline
(American Heart Association and American Col-
lege of Cardiology) is recommended to be used
for individuals aged 13 years and older by the
AAP guideline and for individuals aged 16 years
and above by the ESH guideline (9).

Laboratory analyses. HbAlc was performed in
the Mother and Child Institute’s laboratory. The
patients were classified according to ISPAD 2018
(International Society for Pediatric and Adoles-
cent DM) guidelines which consider HbAlc <
7.5% to be the level for optimal control (10).

Insulin dosage. The insulin requirement was cal-
culated according to standard protocol (1
U/kg/day) (11).

Cardiovascular evaluation. According to the
American Society of Echocardiography (ASE)
pediatric guidelines (12), two-dimensional guid-
ed M-mode echocardiograms were obtained
from all children with T1DM. The data of interest
in echocardiography (EcoCG) were left ventricle
(LV) systolic and diastolic function parameters,
LV mass index (LVMI), left ventricular geometry,
and aortic root measurements. Left ventricular
ejection fraction (EF) and shortening fraction
(SF) were used as measurements of LV systolic
function; EF was calculated using the biplane
Simpson method in the apical views of the heart
as recommended by the ASE. SF was calculated
in the parasternal short-axis views using M-
mode data. The other M-mode measurements
calculated include interventricular septal thick-
ness in diastole, LV end-diastolic dimension, the
posterior wall thickness at the end diastole, and
LV end-systolic dimension. The relative wall
thickness and indexed LV mass was also calcu-
lated using the above M-mode measurements.
RWT was calculated using the formula (2 x
PWd)/LVEDD. The LV mass was calculated using
the Devereux formula (13). The LVMI was then
calculated by dividing the calculated LV mass in
grams by the patient’s height (in meters) raised
to the power of 2.7 (LVMI = left ventricular mass

(g)/height (m)27).

The diameter of the aortic root was calculated in
the parasternal long-axis views during systole. It
represents the maximal diameter of the aorta at
the level of the sinuses of Valsalva (12).
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Definitions of EcoCG data. LVH is defined as
LVMI of greater than 95th percentile for age and
gender (14). Using LVMI and RWT, LV geometry
is generally classified into four patterns: normal
geometry: normal LVMI and RWT; concentric
remodeling: normal LVMI and increased RWT;
eccentric LV hypertrophy: increased LVMI and
normal RWT; and concentric LV hypertrophy:
increased LVMI and RWT (15).

Z-scores of cardiac structures/Detroit data. Calcu-
late the z-scores of cardiac structures (EcoCG)
was related to body surface area (6).

Ethics. The study complied with the international
standards of medical ethics, developed by the
Declaration of Helsinki, regarding confidentiality
and personal data protection of the participants.
The research was approved by the Research Eth-
ics Committee of Nicolae Testemitanu State Uni-
versity of Medicine and Pharmacy (report no. 42
of 17.06.2019). The resulting data were revealed
only to the concerned participant, the personal
data of each subject were not used and will not
be used for any other purpose. The research was
conducted according to the principles of the Dec-
laration of Helsinki.

Statistics. The data collected from the primary
material were introduced in the electronic data-
base. Data were analyzed using the Statistical
Package for the Social Sciences program (IBM-

SPSS) version 20. Descriptive statistics present-
ed as frequencies, proportions (%), mean and
standard deviation according to the variable
type. Level of significance was set at <0.05 to be
significant difference or correlation.

RESULTS

Characteristics. There were 28 children with
T1DM (duration of T1DM =5 years; absence of
AH, insulin therapy) enrolled in the study, the
mean age of the patients was 13.7+2.35 (male
patients were 15 (56.7%), female 13 (43.3%)).

The results of the selective analysis of anthropo-
metric, hemodynamic and biochemical parame-
ters.

The studied group was characterized by the fol-
lowing values (tab. 1): weight (kg) = 53.0£17.0
(according to the percentiles - 5thto <85th),
height (cm) = 157.2+£36.7 (according to the per-
centiles - 5th to <85t), body mass index (kg/m?2)
= 19.0+4.5 (according to the percentiles — 5t to
<85, and according to the Z score = -2 = z-score
<+1), and body surface area (cm2) = 1.52+0.3.
Systolic blood pressure (mm Hg) = 115.7+12.3
(according to the percentiles <90t), diastolic
blood pressure (mm Hg) = 75.2+8.7 (according
to the percentiles - <90t%), HbAlc (%) = 9.2+2.4
(females > males, aged >15 years old).

Table 1. The values of selective anthropometric, hemodynamic and biochemical parameters in chil-
dren included within the research.

Variable Total (n=28)
Gender (M/F) 15/13
Age, Mim, (years) 13.7+2.35
Duration of T1DM, Mm, (years) 6.51+3.2
Height, M+m, (cm) 157.2436.7
Weight, M+m, (kg) 53.0+17.0
BMI, Mtm, (kg/m?2) 19.0+4.5
BSA, Mim, (cm?) 1.52+0.3
Systolic blood pressure, M+m, (mm Hg) 115.7+12.3
Diastolic blood pressure, M+m, (mm Hg) 75.2+ 8.7
HbA1lc, Mtm, (%) 9.2+2.4

Note: values are presented as mean * standard deviation for a number of values; BMI - body mass index; BSA -

body surface area; HbAlc - hemoglobin Alc.

The results of the selective analysis of echocardio-
graphic parameters of left ventricle. The studied
group was characterized by the following values
(tab. 2): aortic root diameter (mm) = 24.5%6.0,
left atrium (mm) = 26.8+6.2, right atrium?z2
(mm) = 29.0+£7.3/30.17.2, right ventricle (mm)

= 15.1%¥4.0, LV diastolic diameter (mm) =
41.3%£9.6, LV systolic diameter (mm) = 25.4+5.9,
interventricular septal thickness at end-diastole
(mm) = 7.5%1.9, posterior wall thickness at end-
diastole (mm) = 7.4%¥1.8, LV diastolic volume
(ml) = 81.9+24.6, LV systolic volume (ml) =
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25.2+7.7, ejection fraction (%) = 65.7+14.8, frac-
tional shortening (%) = 36.7+8.4, LV Mass (g) =
104.1+21.6, LV Mass Index (g/m?2) =27.06+4.4

(and with right atrium!’2 (mm) (r=0.6**,
p=0.003), right ventricle (mm) (r=0.6**,
p=0.003), (height (cm) (r=0.7**, p<0.001),

weight (kg) (r=0.5* p<0.5), body mass index
(kg/m2) (r=0.5*, p<0.5), systolic BP and diastolic
BP (mm Hg)). Diastolic function of LV has not
been studied, being considered a research limita-
tion.

Z-scores of cardiac structures/Detroit data. Aortic
root diameter = +3.0, left atrium (mm) = +0.62,

right ventricle =-1.31, LV diastolic diameter =
-0.75, LV systolic diameter = -0.67, interventricu-
lar septal thickness at end-diastole = +0.24, pos-
terior wall thickness at end-diastole = +0.63, LV
Mass (g) = - 0.59.

The results of the evaluation of the types of re-
modeling of the left ventricular myocardium. The
types of pathological remodeling were distribut-
ed as follows: 5.0% (n=2) - concentric LV hyper-
trophy, 5.0% (n=2) - concentric LV remodeling
and 5.0% (n=2) - eccentric LV hypertrophy
((85.0% (n=22) participants showed a normal
LV geometry pattern).

Table 2. The values of selective EcoCG parameters, in particular parameters for LV myocardial remod-
eling in children included within the research.

Variables Total (n=28)

LA (mm) 26.8+6.2
RA1 (mm) 29.0+7.3
RA2 (mm) 30.1+7.2
RV (mm) 15.1+4.0
RWT (mm) 7.5%¥1.9
IVSd (mm) 7.5%¥1.9
LV Mass (g) 104.1+21.6
LV Mass Index (g/m?2) 27.06+4.4
PWd (mm) 7.4+1.8,
LVEDD (mm) 41.3+9.6,
LVESD (mm) 25.4+5.9
LVEDV (ml) 3b, 81.9+24.6
LVESV (ml) 25.2+7.7
LVFS (%) 36.7+8.4
LVEF (%) 65.7+14.8

Note: values are presented as mean # standard deviation for numerical data; LA - left atrium; RA - right atrium;
IVSd - interventricular septal thickness at end-diastole; PWd - posterior wall thickness at end-diastole; LVEDD -
left ventricular end - diastolic diameter; LV Mass - left ventricular mass; RWT - left ventricular relative posterior
wall thickness; LVESD - left ventricular end - systolic diameter; LVEDV - left ventricular end - diastolic volume;
LVESV - left ventricular end - systolic volume; LVMI - LV Mass Indexed to Body Surface Area; LVEF - left ven-

tricular ejection fraction; LVFS - LV fractional shortening.

Correlation between selective EcoCG parameters
of LV and glycosylated hemoglobin (fig. 1). The
correlational study between the HbAlc and the
LV parameters revealed a statistically significant
positive correlation coefficient with aortic root
diameter (mm) (r=0.7** p<0.001), left atri-
um (mm) (r=0.8** p<0.001), LV diastolic diame-
ter (mm) (r=0.7** p<0.001), LV systolic diame-
ter (mm) (r=0.7**, p<0.001), interventricular
septal thickness at end-diastole (mm) (r=0.5%,
p=0.036), posterior wall thickness at end-
diastole (mm) (r=0.5* p=0.032), LV Mass (g)
(r=0.5*, p=0.038), LV Mass Index (r=0.5%
p=0.038), LV diastolic volume (ml) (r=0.5%

p=0.025), LV systolic volume (ml) (r=0.6**
p=0.01), LV ejection fraction (%) (r=0.7*%
p=0.001), LV fractional shortening (%) (r=0.6**,
p=0.002) (and, also, with right atrium2 (mm)
(r=0.6**, p=0.003), right ventricle (mm) (r=0.6**,
p=0.003), (height (cm) (r=0.7** p<0.001),
weight (kg) (r=0.5*% p< 0.5), body mass index
(kg/m2) (r=0.5*, p<0.5), systolic blood pressure
and diastolic blood pressure (mm Hg)).

DISCUSSIONS

The main cause of death in European countries is
cardiovascular diseases (CVD).CVDs tend to pre
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Figure 1. Statistical correlations of HbA1c with left ventricular (LV) parameters.

sent at a younger age in patients with DM than in
the general population (16). The SEARCH for
Diabetes in Youth Study showed that significant
complications severely affect the quality of life of
DM early in their life (17). Therefore, adoles-
cence and young adulthood are the best periods
for actions to lower cardiovascular risks.

Studies on adults with T1DM were reported an
association between HbAlc and changes of the
LV parameters (the individuals with DM have
increased LV wall thickness and mass, and im-
paired diastolic function in the absence of overt
LV systolic dysfunction) (18). However, data
regarding this association model in children with
T1DM are limited.

Presumptively, the duration of DM is closely as-
sociated with the onset and severity of cardio-
vascular complications in T1DM (18). The dura-
tion of the disease is probably the strongest pre-
dictor for the development and progression of
diabetic cardiomyopathy (structural and func-
tional changes, in our study - was confirmed
pathological LV remodeling patterns, respective-
ly, concentric LV hypertrophy (5.0%), concentric
LV remodeling (5.0%), and eccentric LV hyper-
trophy (5.0%), systolic function - no change and
diastolic function - was not performed). Besides
DM duration, the magnitude of hyperglycemia is
also a strong risk factor for the development and
progression of cardiovascular complications.

The Diabetes Control and Complications Trial
and the Epidemiology of Diabetes Interventions
and Complications study showed that the pro-
gression of complications can be reduced by
strict glycemic control (19). HbAlc levels less
than 7.5% are recommended to reduce future
complications according to the ISPAD 2018 (10).
In our study, we reported a mean HbAlc of 9.2%
(most of the participants were not achieving the

target control, similar in other researches -
Ogugua C. F. et al. - 11.4% (20), Aljuhani F. et al.
(9.7%) (21), Stankute I. et al. - 8.5% (22)). We
found that young females have worse glycemic
control than males, which is consistent with oth-
er studies’ results (23). Of all age groups, pa-
tients aged 15 years old have the worst glycemic
control, probably because of adjustments in the
endocrine system, and increased independence
in DM care during adolescence makes achieving
optimal HbA1c really difficult (24).

During the research, it was performed the esti-
mation of the correlation between HbAlc and
selective EcoCG parameters of LV, in particular
with LV diastolic and systolic diameter, interven-
tricular septal thickness at end-diastole, the pos-
terior wall thickness at end-diastole, LV Mass, LV
Mass Index, LV diastolic and systolic volume. The
results showed that in children with T1DM, the
increased value of the HbA1lc is associated with a
consensual and proportional increase in the val-
ues of the parameters of the LV (p<0.05). In oth-
er researches, for example, in the study conduct-
ed by Bagheri M. et al. the effect of HbAlc level
on increase, LV mass was not significant, only
some demographic factors (age, height, weight,
maximum BP) had positive and meaningful rela-
tionships with an LV posterior wall (p<0.05)
(25), but, Seferovic J. et al. showed that the LVMI
was associated with higher fasting glucose and
HbA1C, (indicating the possible role of hypergly-
cemia in LV mass increase) (26).

Chronic increase in plasma glucose level is asso-
ciated with LV mass increment. Saad I. A. et al.
showed that improved glycemic control in pa-
tients with T1DM is associated with regression
of septal thickness and LV mass without signifi-
cant effect on systolic or diastolic function (27).
Also, Weinrauch L. A. et al,, in a study involving
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patients with T1DM showed improvement in
measures of heart rate variation correlated with
a decrease in LV mass and dimensions after 12
months follow-up and this paralleled glycemic
control (28).

Increased LVMI could be a potential, pre-
symptomatic marker of myocardial structural
change in T1DM. Also, LVMI was associated with
higher HbAlc, indicating the possible role of
hyperglycemia in LV mass increase (26). In our
study, LV ejection and shortening fraction were
normal, and we found an association with HbAlc
levels (r=0.7**, p=0.001; r=0.6**, p=0.002). In-
deed, the association between LV systolic func-
tion and dysglycemia has been inconsistent
across previous studies. The Cardiovascular
Health Study showed no association between the
severity of DM and LV fractional shortening. An
early analysis from the Framingham Heart Study
showed a slight decrease in fractional shortening
only among males (adult patients) (29). In a car-
diac MRI study of 1603 Framingham Study Off-
spring participants, there was no association
between DM and MRI-derived LV ejection frac-
tion) (30).

On the other hand, Yilmaz S. et al. found that
duration of DM had a positive significant correla-
tion with LA (r=0.6, p=0.0001), Ao (r=0.3,
p=0.05), PA (r=0.5, p=0.0001), IVS (r=0.3,
p=0.04), LVEDD (r=0.4, p=0.03), LVESD (r=0.4,
p=0.02) and SV (r=0.4, p=0.03) measured at the
first time. On the other hand, no significant cor-
relations were found between EcoCG measure-
ments and HbAlc or insulin dose (duration of
DM was significantly higher in patients with LV
hypertrophy (LVH), and, though there was a
trend for patients with LVH to have the level of
HbAlc to be higher (9.5+£0.8%) than those with-

CONCLUSIONS

out LVH (8.5+1.5%), this trend was not signifi-
cant statistically) (31). Other authors reported
that there is no correlation between HbAlc and
the development of cardiovascular changes in
children and adolescents with T1DM (31). On the
other hand, Stakos D. A. et al. stated that T1DM is
associated with cardiovascular abnormalities
and early detection and treatment of these ab-
normalities may help to prevent the natural pro-
gression of the disease (32).

The seemingly contradictory results of various
studies on the effect of glycemic control can be
partly explained by the statement that diabetic
cardiomyopathy appears to consist of two major
components: the first being a short-term physio-
logical adaptation to metabolic changes and
could be reversible, probably can be cataloged
and in the case of children in our research, be-
cause the second is degenerative changes for
which the myocardium has a limited ability to
repair (27).

Several limitations of the current study must be
taken into account. The current study included a
relatively small number of patients, although the
T1DM is considered to have a high incidence
rate. Another limitation was the lack of diastolic
function assessment, which is a significant pre-
dictor of CVD risk.

Finally, the findings of our study highlighted that
the management of T1DM should be multifacet-
ed and most importantly include the glycemic
control, and the EcoCG examination should be
recommended to assess the presence of modifi-
cations of LV myocardium (structural and func-
tional), which will allow detecting children with
DM, who are at higher risk for developing cardi-
ovascular complications.

1. We concluded that good glycemic control in children with T1DMs could improve some structural
and functional parameters of the heart while failure to achieve glycemic control leads to their de-

terioration.

2. Follow up and early detection of myocardial structural and functional changes in young patients
with T1DM contribute to better knowledge of diabetic cardiomyopathy and may help to prevent

the natural progression of the disease.

3. We recommend that close observation should begin early and should include detection of cardiac
alterations, as well as other diabetic complications.
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