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ABSTRACT... Objective: To determine the percentage of Hypothyroidism in children with severe acute malnutrition. Study
Design: Cross Sectional study. Setting: Nutrition Rehabilitation Center, Children’s Hospital and Institute of Child Health
Multan. Period: January 2019 to December 2019. Material & Methods: A total of 255 malnourished patients (as per inclusion
criteria) were included in current study. A written Performa was designed to collect history, anthropometric measurements
and systemic examination. Taking aseptic measures venous blood was sent for baseline tests as well as for T3, T4 and TSH,
total serum protein albumin and total ferritin levels to hospital laboratory. Correlation between serum thyroid concentrations
and total protein, albumin, hemoglobin and serum ferritin were estimated by using t-test and p-vlaue less than 0.05 was
considered as significant. Total collected data was entered and analyzed in SPSS version 21.0. Results: A total of 255
malnourished children were included in this study. Majority of studied subjects were male (52.5%) with 83.92%, 3-5 years of
age. Amongst the 255 children mean values of T3 in MAM and SAM patients were 105.4 ng/dl and 89.7 ng/dl respectively.
There was a statistically significant (p <0.001) association between decreased T3 and type of malnutrition. Similarly, mean
values of T4 in MAM and SAM patients were 6.3 ug/dl and 5.7 ug/dl respectively that was statistically significant (p <0.05).
Lower values of T4 were higher among SAM children in 1 to 3 years age group compared to respective MAM children with
p value .0.05 and high T4 value in 3-5 years age group of MAM children were both statistically insignificant. Higher mean
Values of TSH was found in SAM compared to MAM children both age groups. Conclusion: Severe acute malnutrition (SAM)
is associated with reduction in T3 and T4 levels and higher levels of TSH in SAM children as compared to MAM. The altered
thyroid hormone status in children with PEM is perhaps a protective phenomenon to limit protein catabolism and lower
energy requirements.
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INTRODUCTION

PEM is one of the most prevalent nutritional
problem of developing countries of the World.
It is the major contributor of under-five mortality
and morbidity.? The World Health Organization
(WHO) reported that malnutrition is leading cause
of 60% deaths in developing countries in children
aged less than five years.® National nutritional
survey 2018 estimated that in Pakistan every
fourth child out of ten is stunted i.e. 40.2% and
17.7% children are suffering from wasting with
28.9% are underweight.*

imbalance

Malnutrition is basically cellular

between supply of nutrients and energy in daily
diet that not only effects physical health but
also permanently affects mental and endocrinal
development of child.®>® Severe acute malnutrition
brings number of reductive adaptations in
the body and effects metabolism like sodium-
potassium pump imbalance and decrease in
circulatory protein levels.”

As hemostatic mechanism of body s
compromised in children with Malnutrition,
it effects biosynthesis of various hormones
especially thyroid hormone metabolism. Thyroid
hormone plays an important role in regulation of
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various body functions and necessary for growth
and development. Hypothyroidism (low serum
thyroid levels) causes problems in physical and
mental health and retardation with short stature.®

Previous studies reported that PEM develops
marked changes in secretion, metabolism and
thyroid structure. It reduces activity of thyroid
glands and decreases T3 and T4 secretions
secondary to changes in iodine metabolism and
reduced circulatory proteins.®1°

Local data regarding prevalence and burden of
hypothyroidism and its correlation of total protein
and albumin levels in severely acute malnourished
children is deficient. In this study an attempt has
been made to study the levels of T4, T3, Thyroid
stimulating hormone (TSH) in children with SAM
and MAM and its correlation with serum total
protein and albumin levels.

MATERIAL & METHODS

It was cross sectional hospital based descriptive
study which is carried out in malnourished
children aged 1 to 5 years admitted at Nutrition
Rehabilitation centre (NRC), Children’s Hospital
and Institute of Child Health Multan from January
2019 to December 2019. Prior to this study, proper
approval from hospital institutional committee
was taken. An informed written consent was
taken from parents or guardians. A total of 255
malnourished patients (as per inclusion criteria)
were included in current study.

Inclusion Criteria

e All the children fulfiling the criteria of SAM
and MAM, those admitted at NRC and
whose parents/guardians gave consent were
included in this study.

Exclusion Criteria

e Critically ill patients transferred to intensive
care unit.

e Patients with underlying chronic diseases
such as celiac disease, thalassemia etc.

¢ Not willing to participate in research and give
consent.

A written performa was designed to collect history,

anthropometric measurements and systemic
examination. Taking aseptic measures venous
blood was sent for baseline tests as well as for
T3, T4 and TSH, total serum protein albumin and
total ferritin levels to hospital laboratory. Total
collected data was entered and analyzed in SPSS
version 21.0. Descriptive statistics was applied
for categorical data. Lower levels of T3, T4, TSH,
serum protein, hemoglobin and serum ferritin
in children with SAM and MAM were primary
outcome variables. In addition to this, correlation
between serum thyroid concentrations and total
protein, aloumin, hemoglobin and serum ferritin
was estimated by using t-test and p-vlaue less
than 0.05 was considered as significant.

Operational Definitions

e Severe acute malnutrition were defined as
weight for height <-3SD or mid upper arm
circumference <11.5 cm or presence of any
bilateral edema.

e Moderate acute malnutrition with weight for
height <-2SD or mid upper arm circumference
11.5-12.5 cm at OTP

RESULTS

A total of 255 malnourished children who fulfill
the inclusion criteria were included in this study.
Majority of studied subjects were male (52.5%)
with 83.92%% 3-5 years of age.

Characteristics F::g‘;‘;';‘;y Percentage (%)
Gender

Male 142 56.8
Female 113 43.2

Age group

1-3 years 41 16.4

3-5 years 214 83.92

Table-l. Gender and Age distribution of studied
subjects. (n=255)

Amongst the 255 children mean values of T3 in
MAM and SAM patients were 105.4 ng/dl and
89.7 ng/dl respectively. There was a statistically
significant (p <0.001) association between
decreased T3 and type of malnutrition. Similarly,
mean values of T4 in MAM and SAM patients
were 6.3 ug/dl and 5.7 ug/dl respectively that was
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statistically significant (p <0.05).

Amongst the 255 children mean values of T3 in
MAM and SAM patients were 105.4 ng/dl and
89.7 ng/dl respectively. There was a statistically

decreased T3 and type of malnutrition. Similarly,
mean values of T4 in MAM and SAM patients
were 6.3 ug/dl and 5.7 ug/dl respectively that was
statistically significant (p <0.05).

significant (p <0.001) association between
Parameters Sy Ll P-Value
(Mean=SD) (Mean=SD) (Mean=SD)
T3 89.7+3.4 105.4+12.2 97.55+7.8 <0.01
T4 57+1.3 6.3+2.2 6.0+3.5 <0.01
TSH 1.93+1.2 2.2+1.1 2.06+1.15 >0.05
Total Protein 4.5+0.39 5.2+0.32 4.85+0.55 <0.01
Albumin 2.2+0.3 2.9+0.4 2.55+0.35 <0.01
Hemoglobin 8.7+x2.2 10.4+2.3 9.55+2.25 >0.05
Serum iron 75.32+10.8 77.44+11.9 76.35+11.35 <0.01
Table-Il. Laboratory parameters of malnourished children.
Table-lIl represents age wise distribution of mean SAM MAM Median
of T3 among SAM and MAM children low T3 value Agegroup  10an+SD)  (Mean+SD)  (Mean+SD)
was higher among MAM children in 3 year and 1-3 years 1.7+0.29 1.49+0.5 1.59+0.39
above age group compared to respective SAM 3-5 years 224092  17x09  1.95+1.82
children with p value <0.05 which is statistically Table-V. Association of malnutrition with TSH by age
significant. (mean TSH).
Age group SAM MAM Median
(Mean+SD) (Mean+SD) (Mean=SD) DISCUSSION
1-3 years 96.2+2.9  106.2+13.8 101.2+8.35 Protein energy malnutrition is prevalent in
3-5 years 89.7+3.3  102.8+11.9 96.25+7.6 developing countries and leads to failure in
Table-lll. Association of malnutrition with T3 by age homeostasis mechanism of body of children at
(mean T3). every system. Globally, malnutrition is directly

Table-IV represents age wise distribution of mean
of T4 among SAM and MAM children. Lower
values of T4 was higher among SAM children in
1 to 3 years age group compared to respective
MAM children with p value <.0.05 and high T4
value in 3-5 years age group of MAM children
were both statistically insignificant.

Age group (Meiﬁrsn) (Me“é'ﬂ"so) (M“:::Lagn)
1-3 years 6.4+0.7 5.8+2.4 6.1+x1.55
3-5 years 5.5+1.02 6.5+2.2 6.0+1.61

Table-IV. Association of malnutrition with T4 by age

(mean T4).

Higher mean Values of TSH was found in SAM
compared to MAM children in 1 to 3 years age
group as well as 3 to 5 year age group.

or indirectly associated with under five mortality.
It also affects the hormonal system especially
thyroid hormones which imparts important role
in energy and protein metabolism. Present study
was conducted to know about thyroid hormone
levels in children with malnutrition.

Current study estimates that serum albumin, total
protein and thyroid profile are low in malnourished
children. Previous studies show that malnutrition
is significantly -associated with thyroid harmone
imbalance.'"® Kumar S et al, conducted a study
on 60 -children’s which reported that malnutrition
leads to decrease serum T3 and T4 levels.'

Current study reported that mean=* SD values of
T3, T4 and TSH were lower (97.55+7.8, 6.0+3.5
and 2.06+1.15 respectively) as compared to
standard values. Low mean thyroid values
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indicates that protein energy malnutrition is
the major issue and high protein is needed for
proper functioning of thyroid hormones. Similar
studies were conducted by Mehta Set al, and
Abrol P et al, which reported that mean value
of serum T3 and TSH were significantly high
122.5ng/dl and 2.51mlU/l; 107.7ng/dl and 2.6
mlIU/I respectively.'®'® Mean serum T4 levels were
also higher 9.18ug/dl and 8.3ug/dl respectively
as compared to current study. Our results was
comparable with the study conducted by Lazarus
M et al, which report the mean value of T3, T4
and TSH were 99.3ng/dl, 6.0ug/dl and 2.0 miU/I
respectively.'

We estimate that majority of patients (47.2%)
belong to 2-4 years of age. Contradictory
findings were reported by Lazarus M et al where
majority of children (43.8%) belong to 2-4 years
of age.'® Another study reported that majority of
malnourished children (52.5%) were less than two
years of age.'” A comparative study conducted
by Dhanyal GS et al which reported lowest level
of serum albumin and total protein 3.4gm/dl and
5.9gm/dl respectively.'®

Mean values of T3 in MAM and SAM patients
were 105.4ng/dl and 89.7ng/dl respectively
(Table-Il) which were significantly associated with
type of malnutrition (p<0.001). The mean values
of T4 in MAM and SAM patients were 6.3ug/dl
and 5.7 ug/dl respectively (Table-Il). We observed
the mean values of TSH (Table-ll) in MAM and
SAM patients were 2.2mlU/l and 1.93mlIU/I
respectively in the present study. The levels were
within normal limits. There was no significant
(p<0.32) association between TSH and type
of malnutrition. Kumar S et al* studied effect of
malnutrition on thyroid Hormone, he concluded
that with increasing severity of malnutrition, the
serum concentration of T3 and T4 progressively
decreased and that of serum TSH increased.™
Dhanjal GS et al also concluded that the levels of
biochemical variables, decreases as the severity
of malnutrition increases.®

CONCLUSION
Severe acute malnutrition (SAM) is associated
with reduction in T3 and T4 levels and higher levels

of TSH in SAM children as compared to MAM.
The altered thyroid hormone status in children
with PEM is perhaps a protective phenomenon
to limit protein catabolism and lower energy
requirements.

Copyright© 09 June, 2021.
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