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Background: Protein Energy Malnutrition (PEM) is one of the most common nutritional problems of developing countries
of the world and an important cause of childhood mortality and morbidity leading to permanent impairment of physical and
mental growth.

Objective: The objective of the study was to evaluate and compare serum total protein, serum albumin and thyroid
hormones in children with Protein-energy malnutrition (PEM) and in healthy controls.

Materials and Methods: Serum total protein, serum albumin, and thyroid hormones were estimated in Fifty children
(age, 1- 5 year) with PEM (PEM group). And an equal number of age, sex matched healthy controls were included for the
control group.

Results: PEM children have low serum total protein and albumin levels as compared to healthy controls (p<0.001),
Serum Total T3 (TT3), Total T4 (TT4) levels are lower in children with PEM as compared to healthy controls and the
difference is statistically significant (p<0.001). Mean TSH levels in cases and controls were nearly similar. There was no
significant difference between serum TSH concentrations in our children with PEM and the controls.

Conclusion: PEM children have low serum total protein and albumin levels this is probably due to decreased intake
of proteins and reduced biosynthesis. Serum TT3, TT4 levels are lower in children with PEM as compared to healthy
controls. The cause for decreased levels of TT3, TT4 in a malnourished child is probably due to a reduction in circulating
plasma proteins.
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Introduction

Child malnutrition is a widespread public health problem
having international Consequences.!" It is estimated that PEM
is the primary or associated cause of nearly half of the deaths
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in children under the age of 5 years. Three-quarters of the
world’s stunted children live in South Asia and Sub-Saharan
Africa; India is home to nearly one-third of world’s malnour-
ished children.?3

Prevention of PEM is becoming an important issue world-
wide; almost any “Summary Index” of the child development
indicators would place India at the bottom level of this list.
As per National family health survey 3 (NFHS-3) report
prevalence of underweight, stunting and wasting in India
is 43%, 48%, and 20% respectively.”! The term protein-en-
ergy malnutrition applies to a group of related disorders that
include Marasmus, kwashiorkor, and intermediate states of
marasmic-kwashiorkor. Marasmus is characterized by gross
wasting of muscles and subcutaneous tissues resulting in
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emaciation, while kwashiorkor is characterized by retarded
growth, psychomotor changes, and edema.®

The World Health Organization (WHO) defines malnutri-
tion as “The cellular imbalance between the supply of nutri-
ents and energy, and the body’s demand for them to ensure
growth, maintenance, and specific functions.”

Thyroid hormone plays an important role in the regula-
tion of lipid and carbohydrate metabolism and necessary for
normal growth and maturation. Absence of thyroid hormone
causes mental and physical slowing, mental retardation and
dwarfism.

In cases of severely malnourished wasted children, serum
total protein and albumin are reduced whereas increased
globulin level is anticipated since malnutrition is commonly
associated with infections.!®”]

Studies have shown that in PEM, there is a marked change
in secretion and metabolism of thyroid hormones and in the
structure of the thyroid gland. These result in a reduction of
activity of thyroid gland and hence decrease in trilodothyronine
(T3) and thyroxine (T4). The alteration of thyroid function is
attributed to changes in iodine metabolism and the decreased
level of circulating proteins. These changes play an important
role in the adaptive process of energy and protein metabolism
in children with PEM, and help in conservation of energy when
energy producing substrate is scarce and protects the child
from early death due to low calorie-reserve.!

The present study was aimed to know the concentration
of serum total protein, serum albumin and thyroid hormones
in protein-energy malnutrition in children and compare with
normal children.

Materials and Methods

The present Cross-sectional study consisted children
of age group 1- 5 years selected from the civil hospital and
B.J Medical College, Ahmedabad, Gujarat. This study was
conducted during the period of January 2014 to December
2014. Fifty children with PEM were included in the study as
cases (PEM group) and an equal number of age and sex,
matched healthy children formed the control group. Children

with protein energy malnutrition as per IAP classification of
PEM (which is based on weight for age) i.e. whose weight for
age was less than 80% of expected for age constituted cases
(PEM group) they were further subdivided into Grade I-IV as
per IAP classification of PEM.® Children whose weight was
more than 80% of expected weight formed control group.

For Serum total protein, serum albumin and thyroid hor-
mones, 5 ml of blood collected with clot activator Vacuett and
samples are transported to the laboratory at 2-8°C within half
an hour. Serum was removed from the clot within 2 hours of
draw. If testing was delayed for more than 24 hours, serum
specimens are stored at 2-8°C and analyzed next day (Ueland
PM 1993).01

All samples were immediately subjected to assay Serum
total protein, serum albumin, and thyroid hormones after thaw-
ing at 37°C on an Erba XL 640 Fully Automated Analyzer by
the kit of crest biosystems, a division of coral clinical systems.
And Serum Thyroid stimulating hormone (TSH), serum total
triiodothyronine (TT3), serum total thyroxine (TT4), level were
estimated by chemiluminescence method (using ARCHITECT
i1000sr Immunoassay system- ABBOTT).

Result

The present study was conducted in two groups of patients.
Group-1 included 50 patients with protein-energy malnutrition,
while group-2 included 50 normal controls.

Numerical variables were reported in terms of mean
and standard deviation. Comparison between two groups is
made. The analysis was carried out using Graph Pad prism
version 3.03 statistical software.

The interpretation was done according to the p-value.

P < 0.05 - Significant
P < 0.001 - Highly significant
P =0.05 - Not significant

(Table 1) shows the results of Serum total protein, serum
albumin, Serum globulin, A:G ratio and serum Thyroid stimulating
hormone (TSH), serum total triiodothyronine (TT3), serum total
thyroxine (TT4) expressed as meanzstandard deviation.

Table 1: Comparison of serum total protein, Serum Albumin, Serum globulin, A:G ratio and serum Thyroid stimulating hormone (TSH), serum
total triiodothyronine (TT3), serum total thyroxine (TT4) in cases and controls

Parameter Biological Reference Interval Group-1 (PEM) Group-2 (Control)
n=50 n=50

Mean = SD Mean = SD
Serum Total protein 6-8 g/dL 4.9+1.29 6.80+0.933
Serum Albumin 3.7-5.3 g/dL 2.58+0.88 3.74+0.66
Serum Globulin 2.3 -3.6 mg/dL 2.33+0.88 3.05+0.77
A:G ratio 1-23 1.27+0.68 1.32+0.50
Serum TSH 0.4 - 4 plU/mL 1.50+1.32 1.60+1.23
Serum TT3 0.56 -1.88 ng/mL. 0.56+0.32 1.13+0.62
Serum TT4 59 - 153 mmol/L. 66.23+30.18 106.10+41.06
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Mean serum total protein, serum albumin, and Serum
globulin levels were lower in cases as compared to controls
and the difference was statistically significant (p<0.001). But
mean A/G ratio of PEM group is altered as compared to that
of controls, but not significant (p=0.7119).

Mean TT3, TT4 levels were lower in cases as compared
to controls and the difference was statistically significant
(p<0.001).

Mean TSH levels in cases was nearly similar to that of
controls with no statistically significant difference been noticed
between the mean values of cases and controls (p-0.6960).

Discussion

The present study was undertaken to know the status of
serum total protein, Serum Albumin, Serum Thyroid stimulat-
ing hormone (TSH), serum total triiodothyronine (TT3) and
serum total thyroxine (TT4) levels in children with PEM.

In the present study mean serum total protein and albumin
levels were significantly lower in cases as compared to con-
trols with a p value of <0.001. Mean A/G ratio of PEM group
is altered as compared to that of controls, but not significant
(p=0.7119).

Results of the present study correlate with a study con-
ducted by Adegbusi HS et al.l'l, Rahman MA et al.l'? and
Mishra SK et al.l®l. The alterations in serum total protein, albu-
min and A/ G ratio in PEM could be explained on the basis of
decreased protein intake and reduced biosynthesis.

In the present study mean TSH levels in cases and con-
trols were nearly similar. There was no significant difference
between serum TSH concentrations in our children with PEM
and the controls (p-0.6960).

Results of the present study correlate with studies con-
ducted by Abrol P et al., ¥ and Turkey et al.'¥ In contrast to
present study, a study conducted by Orbak Z et al.'™ found
that mean TSH levels of children with PEM were higher as
compared to controls. A study conducted by Kumar S et al.l'®
found that mean TSH levels showed a positive increase with
an increase in the severity of PEM.

Normal TSH levels in children with PEM is possibly due to
T4 undergoing intracellular mono deiodination to form T3 at a
pituitary level causing negative feedback inhibition of secre-
tion of TSH, central unresponsiveness to low T3 levels due to
low intracellular receptor capacity.

In the present study mean T3 levels was significantly lower
in cases as compared to controls (p<0.001).

Results of the present study correlate with studies con-
ducted by Abrol P et al.,!"¥ and Turkey et al.l'. Low T3 levels
in children with PEM is probably due to low binding proteins,
altered rate of total and free fractions, impaired thyroxine
mono deiodination in the liver which leads to decreased
peripheral conversion of T4 to T3.

In the present study mean T4 levels was significantly lower
in cases as compared to controls with a p value of <0.001.

Results of the present study correlate with studies con-
ducted by Abrol P et al., " and Turkey et al.['¥ In contrast to

our study, Das BK et al.l'"”? found no significant difference in
mean T4 levels of cases and controls, they concluded that
normal T4 levels in PEM children was secondary to an adap-
tive process. Low T4 levels in children with PEM can be due to
fall in thyroid secretion rate, depletion of reserves and failure
of the adaptive mechanism.

Limitations of the study: In the present study mean TSH
levels in cases and controls were nearly similar but the stud-
ies conducted by Orbak Z et al. and Kumar S et al. Shows
that mean TSH levels of children with PEM were higher as
compared to controls. Also, the mean TT4 levels in the pres-
ent study were significantly lower in cases as compared to
controls but the study conducted by Das BK et al. shows
no significant difference in mean TT4 levels of cases and
controls.

So a further study is required with more sample size and
also better techniques are needed.

Conclusion

PEM children have low serum total protein and albumin
levels as compared to healthy controls (p<0.001), this is prob-
ably due to decreased intake of proteins and reduced bio-
synthesis. Serum TT3, TT4 levels are lower in children with
PEM as compared to healthy controls and the difference is
statistically significant (p<0.001). The cause for decreased
levels of TT3, TT4 in a malnourished child is probably due to
a reduction in circulating plasma proteins. The altered thyroid
hormone status in children with PEM is perhaps a defense
mechanism against excessive metabolic stimulation and
energy consumption and protects the malnourished child with
low-calorie reserve from an early death.
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