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ABSTRACT

Background: Congenital heart disease (CHD) is the most common cause of major
congenital anomalies. Malnutrition is a constant phenomenon among children with
congenital heart disease, irrespective of the nature of the cardiac defect and the
presence or not of cyanosis. Many factors may influence growth failure in C.H.D. like
feeding disorders, inadequate caloric intake and endocrine factors.

Objectives: The aim of this work was to evaluate insulin like growth factor 1 in
children with congenital heart diseases as possible cause of growth affection.

Patients and Methods: After obtaining the approval of the Al-Azhar University Ethical
Committee, A cross-sectional study was conducted on sixty children (32 males and 28
females). The study was carried out in Al-Azhar University Hospitals (AL- Hussein
&Sayed Galal Hospitals), during the period from January 2017 to May 2019. All
patients gave their written informed consents prior to their inclusion in the study. Sixty
children divided into 3 groups (control, cyanotic & acyanotic). A blood sample was
taken from each participant with the aim of assessment of IGF1. Also
Echocardiography, Chest x ray, Electrocardiography had done, Anthropometric
measures & Oxygen saturation were measured.

Results: we found highly statistical significant (p-value < 0.001) decrease in the level
of IGF1 between studied groups. There was no statistical significant difference (pl-
value = 0.15) between cyanotic group and acyanotic group. Highly statistical
significant difference (p2-value < 0.001) between cyanotic group and control group.
Highly statistical significant (p3-value < 0.001) decrease between acyanotic group and
control group. Also we found Highly statistical significant difference (p-value < 0.001)
between studied groups as regard weight, B.M.I, SD weight for length and height (p-
value=0.001).

Conclusion: We determined that IGF1 was low in children with congenital heart
diseases. It was lower in malnourished more than well nourished, and was also lower
in cyanotic more than acyanotic. As when caloric restriction is present, mammals
synthesize less IGF-1 and its synthesis in the liver is refractory to GH stimulation
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INTRODUCTION

Congenital  heart  disease
(CHD) is the most common cause
of major congenital anomalies,
representing a major global health
problem. Congenital Heart
Diseases (CHD) are the most
prevalent  malformations of
neonatal period with an incidence
of 0.4%-0.8% in all live births
(Akar et al., 2014).

In recent years, progress in the
surgery for CHD has undeniably
improved the outcome of the
disease, which has considerably
increased the life expectancy of
patients; only a few decades ago,
the overall mortality was 4 of
every 5 infants, which decreased
to less than 2 of every 5 in the last
decade (Azhar et al., 2015).

Twenty eight percent of all
major  congenital  anomalies
consist of heart defect. Despite
remarkable progress in clinical
care for affected individuals, CHD
remains the leading cause of infant
mortality among birth defects. For
those that survive infancy, there is
a high rate of comorbidities, both
cardiac and extra cardiac (Mita et
al., 2017).

Poor growth is a common
complication in infants with
congenital heart disease Children
with congenital heart disease are

known to exhibit early and
progressive falls in their growth
trajectory compared to healthy
children, with reductions in weight
for age (WAZ)score, head
circumference and length for age
Z score (Mitting et al., 2015).

Within weeks of birth, children
with CHD show large, early,
statistically significant deficits in
weight, length, and HC trajectory
compared with matched controls
without CHD from the same
primary care network. The largest
differences in weight occurred at 4
months of age (Daymont et al.,
2013).

Failure to observe catch-up
growth is presumed to be multi-
dimensional and involving
multiple  patient-related  and
surgery related factors but so far
remains largely uninvestigated (Li
et al., 2019).

IGF1 conforms a large protein
of 70 amino acids with several
structural and functional domains.
This pleiotropic hormone
possesses endocrine, paracrine,
and autocrine effects (Aguirre et
al., 2018).

It is known that GH and
nutrition are the major factors that
regulate hepatic IGF-1 expression,
as well as in other organs
However, in some other tissues;
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IGF-1 expression appears to be
regulated by  tissue-specific
trophic factors. For example, in
uterus, oestrogens stimulate IGF-1
expression instead of the GH
(Martin-Estal et al., 2015).

Aims of the Study

Assessment of IGF1 in children
with congenital heart diseases as
possible cause of growth failure.

PATIENTS AND METHODS

This study is acase control
study which conducted at the
pediatric department of Al azhar
faculty of medicine. The study
was carried out on sixty children
(32 males and 28 females with
mean age 12.12 =+ 9.02 months).
They were enrolled from Al azhar
faculty of medicine university
hospitals (Al-Hussein and Sayed
Galal).

Period of study:

From January 2017 to May
2019.They were classified into 3
groups: (Group 1I: the thirty
healthy children as acontrol group,
Group II: 15 case with congenital

acyanotic heart diseases,
GrouplII: 15 cases with
congenital cyanotic heart
diseases).

Inclusion criteria:

No. 49 June 2020

Childern who has congenital
cardiac problems from 2 months
to 3 years old.

Exclusion criteria:

Any  associated  systemic
congenital anomalies like
(metabolic  disorder,  Genetic

syndrome), Children with chronic
infections and Prematurity.

Ethical consideration:

1. Approval from the ethical
committees of both pediatric
department and Faculty of
Medicine Al-Azhar University.

2. Written consent for the study
was obtained from the parents
of these neonates participating
in this study.

3. The data of the patients and the
results of the study are
confidential and the patients
have the right to keep them.

4. The authors received no
financial support for the study
or the publication.

5. The patients have the right to
withdraw from the study at any
time.

6. The authors declared that there

1s no conflict of interest
regarding the study and
publication.
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Methods:

All patient will be subjected to
the following:

* Demographic characteristics
will be recorded.

* History:
Full history taking with special

emphasis on the presence or
absence of cyanosis, hospital
admission if present, recurrent

chest infection, symptoms of heart
failure, drug history, feeding
habits, caloric intake and presence
or absence of complications.

e Examination:

- Thorough physical examination
with  special emphasis on
physical appearance and
Stressing on vital data, signs of
respiratory  distress, clinical
evidence of cardiomegaly and
audible murmurs and its
characters.

- Anthropometric =~ measures
(weight, height, BMI,LHC).

The study groups were
classified to well-nourished and
undernourished, if the weight for
length Z score was > —3 z score or
worse it was classified as severe
malnutrition, if the weight for
length Z score was —2.0 to -2.99 z
score it was classified as moderate
malnutrition and if it was —1.0 to
—1.99 z score it was considered
mild malnutrition.

We classify studied group
according to waterlaw to stunted,
wasting and combined wasted and
stunted.

* Investigation:

- Oxygen saturation by pulse
oximeter.

- Electrocardiography: Standard
12-leads  electrocardiography
will be done for all patients for
evaluation of chamber
hypertrophy & Axis deviation.

- Chest x ray: Commenting on
cardiothoracic ratio and lung
vascularity.

- Echocardiography :

Preparation: oral chloral hydrate
was used to sedate the children
and some cooperative patients did
not need sedation.

Position: All patients were
examined in the supine position.

Machine: Philips EPIQ7
ultrasound system with X5-1, S8-
3, or X7-2 broadband phased-
array transducers, depending on
the age of the patient.

Views: We examined the heart
from different views subcostal,
apical, Parasternal and
suprasternal and also by different
modes (M mode, 2 dimensional,
pulsed continues and color flow

mapping.
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- Lab investigations: C.B.C. and
IGF1 which was assessed by
ELISA technique.

e Statistical analysis:

All results were expressed as
the mean + stander deviation (SD).
Qualitative data were expressed as
frequency and percentage.

Statistical analysis was
performed using statistical
package for the social science for
windows (SPSS, Versionl6, 0,

Chicago, IL, USA). The data were
analyzed by one-way analysis of
variance (ANOVA). To compare
the difference among the group;
post-hoc testing was performed by
the least significant difference
(LSD) test. Pearson's correlation
test was used for -correlating
parametric variables. Chi-square
test: was used when comparing
between non-parametric data. The
P-value less than 0.05 were
considered statistically significant.

RESULTS
Table (1) General characteristics of studied groups
Cyanotic Acyanotic Control ANOVA

group group X2 p-value

No =15 No =15 No =30
Age
(months): _ _
Mean = SD 10.06 £9.6 14.0+7.8 12.2+94 F=07 P=049
Range (2-36) (3-30) (2-36)
Sex:
Male 8(53.3%) | 10(66.7%) | 14(46.7%) | X*=1.6 0.447
Female 7 (46.7%) 533.3%) 16(53.3%)

p-value < 0.05 is considered significant.

p-value < 0.001 is considered highly significant.

This table shows no statistical
significant difference (p-value >
0.05) between studied groups as

regard general characters (age
and sex).
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Table (2) Anthropometric measures of studied groups

Cyaneotic A cyanotic Control

Anthropomet
ric m r group group ANOVA p-value

¢ measures No =15 No =15 No =30
Weight (Kg) _
Mean + SD 5.38+2.19 8.47+2.20 9.65+2.8 F=144 P <0.001
Height (Cm) _
Mean £ SD 62.1+8.9 74.67+8.36 73.9£11.07 F=8.2 P =0.001
SD(W/L) _
Mean + SD -2.07+1.33 -1.5+1.47 5+1.27 F=225 P <0.001
BMI (Kg/m?) 14.15+3.8 _
Mean + SD 3 14.83+1.4 17.37+1.63 F=11.7 P <0.001
?]')C' Mean® | 1367443 | 43.77+3.00 | 44384347 | F=027 | P=0.76

The previous table shows:

weight, B.M.I, SD weight for

Highly statistical significant length and height (p-
difference (p-value < 0.001) value=0.001).
between studied groups as regard
Table (3) Nutritional status of studied groups
Nutritional Cg::l?;ic Acg)::::ic Control X2 p-
status No =15 No =15 No =30 value
Malnourished | 11(73.3%) | 8(53.3%) | 4 (13.3%)
17.13 0.0001
Well . . .
Sourished 4(26.7%) | 7(46.7%) | 26 (86.7%)
This table shows highly studied groups as regard

statistical significant difference

(p-value

< 0.001)

between

nutritional status.

Table (4) types of undernutrition according to waterlow of patients

groups
Acyanotic Cyanotic ’

Types (n=8) (n=11) X p-value
Stunted 2 25% 18.2%
Wasting 6 75% 1 9.1% 0.003
Stunted and 14 S

unte 0| 0% | 8| 72.7%
wasting

X2: Chi-square test, S: p-value < 0.05 is significant.
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This table shows statistically
significant difference (p-value <
0.05) between cyanotic group

and acyanotic group as regard
under-nutrition  according to
waterlow.

Table (5) level of Insulin like growth factor 1 in the studied groups

Cyanotic Acyanotic Control ~
group group No =30 ANOVA vzﬁue
No =15 No =15
IGF1 (ng/ml) F=53.02 P<
Mean + SD 17.4+4.53 27.2+7.27 70.6+25.01 ) 0.001
IGF in P<
+ + + =
malnourished 16.91+4.79 22 +4.96 4525420 F=23.6 0.001
IGF in well P<
+ + + =
nourished 18.75+4.1 33.14+42 74.4+ 23.6 F=62.8 0.001
This table shows highly difference (p-value < 0.001)
statistical significant difference between studied groups as regard
(p-value < 0.001) between IGF-1 in both malnourished and
studied groups as regard IGF and well-nourished.
highly statistical  significant
Figure (1): comparison between studied groups as regard IGF-1  Figure (2): comparison between studied groups as regard nutritional status.
IGFL (ng/ml) Nutritional status
0 =
n
60 ‘ /
w
- 132
4 /
t 174
n
n /]
w’ /
" Cyanotic group . Acyanatic group Cortrol Oyt grop Aopenatl goup Conrol
 Cyanatic group Acyanotic group 14 Control #Malnourished u Well nourished
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Table (6) SPO2 of studied groups:

Cyanotic Acyanotic Control
group group No =30 ANOVA p-value
No =15 No =15
SPO2 F=1684 | 1=
Mean +SD | 79.2+44.26 | 94.9£1.49 | 94.16+1.9 ' 0.001
This table shows highly No statistical significant
statistical significant difference difference (pl-value = 0.358)
(p-value < 0.001) between between acyanotic group and

studied groups as regard SPO2,

control group.

Table (7) ventricular function in studied groups by ECHO

Cyanotic Acyanotic Control
group group ANOVA p-value
No =15 No =15 No =30
E.F. p=
Mean + 64.2+£10.7% 69.174£6.3% 71.06£7.7% F=34
0.04
SD
F.S. p=
Mean + 38.15+5.47% | 40.4+5.92% | 42.98+2.78% F=59
0.004
SD
The previous table shows Fraction and Statistically

statistically significant difference
(p-value = 0.04) between studied
groups as regard Ejection

significant difference (p-value =
0.004) between studied groups as
regard Functional shortening.

Table (8): Correlation study between IGF-1 and other studied
parameters in studied group

Cyanotic group Acyanotic group Control group
r p r p r p

Age 0.29 0.29 age 0.52 0.046 age 0.59 0.001
Weight 0.34 0.22 Weight 0.75 0.001 Weight 0.71 <0.001

Length 0.23 0.41 Length 0.55 0.035 Length 0.58 0.001

BMI 0.45 0.10 BMI 0.82 <0.001 BMI 0.35 0.059

SD 0.54 0.04 SD 0.90 <0.001 SD 0.46 0.010

HC 0.30 0.28 HC 0.51 0.05 HC 0.53 0.003

EF - 0.04 0.89 EF 0.089 0.751 EF 0.036 0.849

FS 0.11 0.69 FS - 0.05 0.85 FS -0.13 0.487

SPO2 0.04 0.88 SPO2 0.061 0.830 SPO2 - 0.08 0.68

(r): Pearson correlation coefficient.
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In cyanotic group there was:
Statistically significant (p-value
= 0.04) Positive correlation (r =
0.54) between IGF1 and SD
(W/L).

In acyanotic group there were:
Statistically significant (p-value
< 0.05) Positive correlation
between (IGF1 and age), (IGF1
and weight) and (IGF1 and
length) and highly statistical
significant (p-value < 0.001)

DISCUSSION

In this study we measure IGF-1
in congenital heart disease as a
possible  cause of  growth
retardation in comparison to
control group with no CHD.

As regard to demographic data
the result showed that patient and
control groups were chosen of the
same age and sex with no
significant statistical difference.

Comparison between patients
with congenital heart diseases and
control group regarding growth
parameters showed that there was
highly significant lower weight,
BMI and SD Weight for length
(p<0.001), significant lower length

(p=.001) and HC were no
significant difference in
measurements.

This was agreement with

Egyptian study (Hassan et al.,
2015) who reported that all
anthropometrics measurement

Positive  correlation  between
(IGF1 and BMI) and (IGF1 and
SD).

In control group there were:
Statistically significant (p-value
< 0.05) Positive correlation
between (IGF1 and age), (IGF1
and length), (IGF1 and SD) and
(IGF1 and H.C). And highly
statistical significant (p-value <
0.001)  Positive  correlation
between (IGF1 and weight).

including (weight, height, BMI,)
were  significantly  statistical
difference but against our result in
HC which they reported it's
significantly lower in CHD.

In (Le Roy et al., 2017) study
at Chile reported A quarter of the
studied children had short stature;
this number is very higher than the
one registered in Chilean children
that assist to the public health
network (2%), but it is quite
similar to international
publications of children with
CHD.

While in Chung et al., (2017)
reported that weight and length in
children with pulmonary
hypertension and tetralogy of
fallot were significantly lower
than control, and there's
significant difference at the weight
during 3 to 6 months after
corrective surgery of pulmonary
hypertension.
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In El-Koofy et al., (2017)
study report that regarding the

anthropometric data, nutritional
assessment  were  significantly
improved after nutritional
interventions by increasing

calories and micronutrients.

In our study malnutrition
among patients was 63.3% well-
nourished was 36.7% and in
control group 13.3% malnourished
and well-nourished was 86.7, the
percent of mal nutrition among
cyanotic was 73.3% and well
nutrition was 26.7%, and in
acyanotic mal nutrition was 53.3%
and well nutrition was 46.7%.

This was agreement with
(Hassan, B.A et al, 2015)
prevalence of malnutrition reached
84.0% in cases compared to 20%
for the control group. Moreover
71.4% of cases had severe
malnutrition.

In contrast to our result, In
(Chowdhury F. et al., 2018)
comparison between cyanotic and
acyanotic showed that
malnutrition among  cyanotic
43.3% and well-nourished 56.7%
while in acyanotic malnutrition
76.7% and well-nourished
23.33%.

Several possible studies report
improvement of growth velocity
after corrective cardiac surgery
especially if it became early
corrective as reported by (Martins

et al.,, 2016) report that Early
surgical repair of VSD leads to a
significant acceleration of growth
within 3 to 6 months after surgery,
for both term and preterm, and
(Carmona et al., 2012) reported
that  Children submitted to
Tetralogy of Fallot repair had pre-
operative acute growth restriction
and showed post-operative catch-
up growth for weight and height.

In our study the pattern of
malnutrition according to
Waterlow prevalence of wasting
among acyanotic congenital heart
patients but prevalence of
combined wasting and stunting in
cyanotic congenital heart patients.

This was agreement with
(Chowdhury et al., 2018) as they
reported that wasting was common
in acyanotic while combined
stunted and wasting common in
cyanotic.

Also this agreement with
(Okoromah et al., 2011) as they
reported that wasting was common
in acyanotic while stunted was
common in cyanotic

While in (Pandey et al., 2019)
they reported that stunted common
in both cyanotic and acyanotic.

Our result antagonist with
(Hassan et al., 2015).as they
reported that stunted was common
in acyanotic and wasting common
in cyanotic patients.
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Comparing between patients
and control group regarding IGF-1
showed that was significant lower
in  patients  groups. When
comparing IGF1 as regarding
nutritional state it also showed that
it was significant lower in patients
groups in both malnourished and
well nourished.

This was in agreement with
(Chung et al., 2017) reported that
there was notably significant
reduction of IGF-1 levels in both
pulmonary  hypertension  and
tetrolgy of fallot groups before
corrective surgery, normalized 3—6
months after surgical correction of
the heart defects.

Also in (Eren et al.,, 2013)
study report that Insulin-like
growth factor (IGF) 1 and its SDS
were significantly lower among
patients with CHD (p=0.010) in
mean of IGFland (p=0.047) in its
SD comparing to control group.

Also this was in agreement
with (Shiva et al., 2013) Mean
IGF-1 was significantly different
between groups (cyanotic,
acyanotic and control) (p<0.001).
Cyanotic CHD patients had
significantly lower IGF-1 levels
than acyanotic CHD patients
(p=0.003) and healthy subjects
(p<0.001).

Our result against (Surmeli-
Onay et al, 2011) as they

reported that serum IGF-1 levels
were lower in the acyanotic group
than the cyanotic and the control
groups (p=0.22; p<0.01).

Also against our result in
(Shiva, S. et al, 2013) the
difference between acyanotic and
healthy subjects in IGF-1 levels
was not significant (p=0.53).

In our study comparison
between studied groups as regard
LVEF there was the cyanotic
group had mean 64.2+10.7%, the
acyanotic  group had mean
69.17+6.3% and the control group
had mean 71.06+ 7.7%. There was
statistically significant difference
(p-value = 0.04) between studied
groups as regard LVEF and no
statistical ~significant difference
(pl-value = 0.108) between
cyanotic group and acyanotic
group.

This was in agreement with
(shiva et al, 2013) as they
reported Mean left ventricle
ejection fraction (LVEF) was
%58.66£5.40 in cyanotic CHD,
%358.86+£6.81 in acyanotic CHD
and 61.843.9 in control group
(p=0.04). Control group had
significantly higher LVEF than
cyanotic (p=0.01) and acyanotic
(p=0.04) group, but the difference
between cyanotic and acyanotic
groups was not significant (p=0.9).
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In our study as regard FS
statistically significant difference
(p-value = 0.004) between studied
groups but there was no
significant correlation with level
of IGF1. It against (Wnuk et al.,
2004) as they reported a
significant positive correlation
between SF% and IGF- 1.

In our study there was highly
statistical significant difference (p-
value < 0.001) between studied
groups as regard SPO2, no
statistical significant difference (p-
value = 0.358) between acyanotic
group and control group. There
was no significant correlation
between SPO2 and level of IGF1.

This was agreement with (Eren
et al., 2013) as they reported that
there was  no significant
correlation between SPO2 and
level of IGF1.

But this antagonist with (Shiva
et al, 2013) as they reported
There was significant positive
correlation between IGF-1 and
SO2 (r=0.45, p<0.001).

In our study we found
significant positive correlation
between level of IGF1 and SD
weight for length in studied group,
and significant positive correlation
in acyanotic and control group
between level of IGF1 and age,
weight and length, also there was
significant positive correlation
between level of IGF1 and BMI in

acyanotic group, lastly there was
significant  positive correlation
between level of IGF1 and HC in
control group.

This was agreement with
(Shiva et al., 2013) as they
reported  significant  positive

correlation between IGF-1 and age
(r=0.63, p<0.001), IGF-1 and BMI
(r=0.40, p<0.001), IGF-1 and
height (r=0.37, p<0.001) and IGF-
1 and head circumference (r=0.44,
p<0.001).
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