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Assessment of Growth and Development in Children With
Hepatitis B Positivity
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Abstract

Background: Chronic infections and liver diseases may influence
the growth and development of children by leading to malnutrition.
In this study, demographic characteristics, anthropometric measure-
ments and laboratory findings for children with hepatitis B positivity
were analyzed.

Methods: A total of 43 cases were admitted to our clinic between Jan-
uary 2012 and February 2013 and detected to have HBsAg positivity.

Results: Malnutrition was detected in 11 cases (25.6%) and obe-
sity in three cases (6.9%). Aspartate aminotransferase (AST) levels
were significantly higher in malnourished patients compared to those
without malnutrition. The weight to height was significantly higher
in patients with positive HBeAg compared to children with negative
HBeAg. We found that the weight standard deviation scores (SDS)
ratios dropped as alanine aminotransferase (ALT) and AST levels
increased and height SDS ratios decreased. In addition, body mass
index (BMI) decreased as AST and alpha feto protein (AFP) values
increased. While a significant relationship was not detected between
insulin-like growth factor binding protein-3 (IGFBP-3) and insulin-
like growth factor-1 (IGF-1) and ALT, a significantly negative corre-
lation was detected between IGFBP-3 and IGF-1 and AST. We found
a malnutrition rate of 25.6% in children with HBsAg positivity. We
also found that weight and height SDS rates decreased as ALT and
AST levels increased. In addition, we detected that BMI decreased as
AST and AFP values increased.

Conclusion: We consider that hepatic inflammation is the factor that
affects growth. Monitoring of growth and development during fol-
low-up of children who are detected to have HBsAg positivity would
be beneficial to determine the mechanism and causes of growth re-
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Introduction

Children’s growth is a multifactorial process involving genetic
and environmental factors. Infections, particularly of gastroin-
testinal origin, may lead to anorexia, reduction in energy and
metabolic rate and malnutrition [ 1-3]. Malnutrition makes chil-
dren susceptible to infections through a vicious cycle [4-10].
Chronic infections and liver diseases may influence the growth
and development of children by leading to malnutrition [4-10].
Anorexia, impaired nutritional habits and impaired insulin-like
growth factor (IGF) release are the most common causes of
malnutrition in chronic liver diseases [5-8]. The hepatitis B vi-
rus (HBV) is an important health problem in our country and in
the world, as it leads to chronic hepatitis, hepatic cirrhosis and
hepatocellular carcinoma, in addition to acute hepatitis [11]. In
this study, demographic characteristics, anthropometric meas-
urements and laboratory findings for children with hepatitis B
positivity were analyzed.

Methods

This was a prospective cohort study implemented from Janu-
ary 2012 to February 2013 in Sanliurfa, Turkey. A total of 43
cases who were admitted to Infectious Diseases and Clinical
Microbiology Clinic and detected to have HBsAg positivity, in
whom acute viral hepatitis was excluded with serologic tests
were randomly enrolled in the study. The height, weight and
body mass index (BMI) of patients and the standard devia-
tion scores (SDS) of these parameters were evaluated. Ethics
committee approval was obtained for this study investigat-
ing the influence of HBsAg positivity on growth in children.
The height and weight of all participants were measured. The
weight measurement was done using a weighing scale sensi-
tive to 100 g. The height measurement was done with 0.5 cm
sensitivity. The individual percentile values of children were
determined. BMI (kg/m?) was calculated. These values were
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Table 1. Normal Values and Laboratory Procedures

Parameters Cutoff points Method
AST (U/L) Colorimetric
1 - 9 years 15-55
10 - 19 years 5-45
ALT (U/L) Colorimetric
1 - 19 years 5-45
GGT (U/L) Colorimetric
4 months - 10 years 5-32
10 - 15 years 5-24
ALP (U/L) Colorimetric
<15 years 350 - 1,000
> 15 years 25-250
Total bilirubin (mg/dL) 02-13 Colorimetric
AFP (ng/mL) 0-14 Chemiluminescence
IGF-1 (ng/mL) Enzymatic-labeled chemiluminescent immunometric assay
0 - 4 years 49 - 171
> 4 years 76 - 499
IGFBP-3 (ng/mL) Enzymatic-labeled chemiluminescent immunometric assay
5 - 10 years 1.1-7
10 - 15 years 24-95
HBV DNA (IU/mL) Polymerase chain reaction
Positive <2,000
Negative >2.000
HAI score Knodell scoring system
Minimal inflammation 1-4
Mild-marked inflammation >4

compared with those determined by Neyzi et al [12] for Turk-
ish children. Children with a weight to height value below
90% were accepted as malnourished, and those above 120%
were accepted as obese [13]. Serum insulin-like growth fac-
tor-1 (IGF-1) and insulin-like growth factor binding protein-3
(IGFBP-3) were studied. A DSL-5600 Active™ IGF-1 IRMA
kit and a DSL-6600 Active™ IGFBP-3 IRMA kit were used
in a Berthold Lb 2111 12 detector gamma counter device for
analysis (Diagnostic System Laboratories Inc., Webster, TX,
USA). HBV DNA, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), gamma glutamyl transferase (GGT),
IGF-1, IGFBP-3, total bilirubin, direct bilirubin, alpha feto
protein (AFP) and HBeAg positivity were also examined. The
normal laboratory values and methods are given in Table 1.
Patients were evaluated according to biopsy results, ultra-
sonography findings, HBV DNA negativity spontaneously or
through treatment, ALT normalization and HBeAg seroconver-
sion. Modified Knodell scoring was used for histopathologic
staging in chronic patients [14]. Patients with ALT more than
two-fold of normal values and HBV DNA > 2,000 IU/mL were
accepted as chronic hepatitis B. Those whose HBeAg was pos-
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itive and ALT level was normal but HBV DNA > 2,000 IU/mL
were accepted as immune tolerant. Those whose HBeAg was
negative and ALT level was normal and HBV DNA < 2,000
IU/mL were accepted as carriers [15]. Patients who had ma-
labsorption, growth hormone deficiency and syndromes were
excluded from the study. The SPSS 15.0 statistical package
program was used for statistical analysis. Pearson’s correlation
test, the Chi-square test and the 7-test were used for data analy-
sis. A P level of <0.05 was accepted as statistically significant.

Results

Of'the patients enrolled in the study, 17 (39.5%) were girls, and
the mean age of the patients was 10.81 & 3.23 years; the mean
age at the time of diagnosis was 7.27 + 3.45 years. The mean
duration of follow-up at our clinic was 35.16 + 24.8 months.
There was a family history of hepatitis B in 37 (86%) patients;
hepatitis B positivity was detected in the mother in 25 (58.1%)
patients and in at least one sibling in 28 (65.1%) patients. All
patients had similar family properties with low socioeconomic
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Table 2. Features of Children Diagnosed With Hepatitis B

Age

Table 3. Laboratory Findings of Patients

Mean age
Age range
SDS for height
SDS for weight
SDS for BMI
Gender
Girl
Boy
Potential way of contamination
Circumcision at home
Operation
Dental treatment
Hospitalization
Family history of hepatitis B
Yes
No
Follow-up (month)
Mean
Treated
Lamivudine
Adefovir

Previously received
interferon + lamivudine

Not treated

10.81 +3.23
2-16.49

0.29 £ 0.88 (-2.15 - 1.47)
0.30 % 0.99 (-2.52 - 1.67)
-0.25 + 1.25 (-4.83 - 1.89)

17 (39.5%)
26 (60.5%)

1(2.3%)
3 (1%)
3 (%)
1(2.3%)

37 (86%)

6 (14%)
2-84
35.16+24.8
6 (14%)
5(11.6%)
1(2.3%)

1 (2.3%), maintenance
with lamivudine

37 (86%)

status. The demographic characteristics of patients are given
in Table 2.

The height, weight and BMI of patients and the SDS of the
parameters were analyzed. While the SDS for height was be-
low -2 in one child with HBsAg positivity, the SDS for weight
was below -2 in three.

HBeAg was positive in 29 of 43 participants (67.4%),
and AntiHBe was positive in 14 (32.6%). Of the cases, 14
(42.6%) were carriers, 13 (30.2%) were chronic patients and
16 (37.2%) were immune tolerant. The laboratory findings of
patients are given in Table 3.

Malnutrition was detected in 11 cases (25.6%) and obesity
in three cases (6.9%). Patients with and without malnutrition
are compared in Table 4. While malnutrition was detected in
11 (n = 37) (29.7%) of the patients with a family history of
hepatitis B, malnutrition was detected in none of the children
without a family history of hepatitis B (n = 6). AST levels
were significantly higher in malnourished patients compared
to those without malnutrition (P = 0.004).

ALP and GGT levels were found to increase as HBV DNA
values increased (P = 0.02, P < 0.001). The HBV DNA and
AST values of HBeAg-positive children were significantly
greater (P < 0.001, P = 0.02). The ALT level was significant-
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Mean = SD

AST (U/L) 12-66 (352 +11.1)
ALT (U/L) 9-113(37.6+21)

GGT (U/L) 6-29(11.7+3.8)

ALP (U/L) 71 - 491 (259.27 + 81.06)
Total bilirubin (mg/dL) 02-13(0.22+0.1)
Direct bilirubin (mg/dL) 0.1-0.5(0.22+0.1)

AFP (IU/mL) 0-54(1.5+1.14)

IGF-1 SDS (ng/mL)
IGFBP-3 SDS (ng/mL)

2.27-6.81(0.5+ 1.94)
-3.83-2.59 (0.16 + 1.40)

ly higher in children with negative HBeAg (P = 0.007). The
weight to height was significantly higher in patients with posi-
tive HBeAg compared to children with negative HBeAg (P =
0.03). We found that the weight SDS ratios dropped as ALT
and AST levels increased (P = 0.048, P < 0.001) and height
SDS ratios decreased (P =0.015, P =0.014). In addition, BMI
decreased as AST and AFP values increased (P = 0.009, P =
0.001).

The IGF-1 level was studied in 32 patients, and IGFBP-3
was studied in 33 patients. The IGF-1 level was significantly
lower in malnourished patients (P =0.031). While a significant
relationship was not detected between IGFBP-3 and IGF-1 and
ALT, a significantly negative correlation was detected between
IGFBP-3 and IGF-1 and AST (P=0.01, P=0.013).

Liver biopsy was performed in six (14%) patients. The re-
sults were as follows: histological activity index (HAI): 1 (n
=1), HAL: 5 (n= 1), HAIL 6 (n = 2), HAIL: 8 (n = 2), fibrosis:
1 (n = 3), fibrosis: 2 (n = 1), fibrosis: 3 (n = 2). Malnutrition
was detected in one of them (HAI = 6). HBV DNA became
negative in two out of six patients who were treated (4.7%),
ALT became normal in four (9.3%) and HBeAg seroconver-
sion was detected in two (4.7%). In untreated patients, HBV
DNA became negative spontaneously during follow-up in one
patient (2.3%), ALT became normal in 10 (23.3%) and HBeAg
seroconversion was seen in two (4.7%)).

Hepatobiliary ultrasonography revealed normal findings
in 40 children (93%), rough granular appearance in 2 (4.7%)
and gallbladder stone in 1 (2.3%).

Discussion

Vertical contamination from an infected mother to a child is
the main source of infection in many endemic countries [16,
17]. HBV infection causes infection mainly via non-parenteral
routes in moderately endemic countries such as our country
[18, 19]. In our study, there was a history of hepatitis B in the
families of 37 patients (86%); HBsAg positivity was detected
in the mother in 25 of them (58.1%) and in at least one sibling
in 28 (65.1%).

Food intake is reduced and food loss is increased in all in-
fectious diseases due to impaired intestinal absorption and in-
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Table 4. Comparison of Mean Laboratory Findings of Children With or Without Malnutrition

Malnutrition (+) Malnutrition (-) P value

AST (U/L) 41.09 £ 13.31 33.25+9.75 0.04

ALT (U/L) 43.45+31.59 35.59 +16.63 0.297
GGT (U/L) 10.72 +4.31 12.09 + 3.68 0.316
HAI score 6* 56+2.38 0.905
HBYV DNA (IU/mL) 1 x 10848 x 107 7 x 107 £ 6 x 107 0.223
IGF-1 SDS (ng/mL)** -0.87 +0.84 0.8+2 0.031
IGFBP-3 SDS (ng/mL)** -0.53+£0.93 035+1.46 0.13

*Malnutrition was detected in only one child who underwent biopsy, and HAI was found to be 6. **IGF-1 level was studied in 32 patients, and IGFBP-3

level was studied in 33 patients.

creased intestinal excretion [10]. Reduced calorie intake, ma-
labsorption and chronic liver diseases affect IGF production
from the liver, or inflammatory mediators may affect growth
[20].

In addition, the elevation of inflammatory cytokines may
affect anorexia [10, 21, 22]. Another important mechanism is
catabolic processes, which continue during infections, nega-
tively affecting growth [10]. The immune stimulant effect of
subclinical infections may also lead to malnutrition in devel-
oping countries [10, 23]. Growth retardation is among the rare
outcomes of chronic hepatitis B [4-10]. Regulation of the liver
metabolism plays an important role in food homeostasis and
absorption [5-8].

Chronic infections and chronic liver diseases are known
to lead to malnutrition through different mechanisms [4-
10]. However, growth retardation has been rarely reported
in chronic hepatitis B [24, 25]. Growth retardation has been
detected in children who were diagnosed with chronic hepa-
titis B and received interferon treatment [26, 27]. A malnutri-
tion rate of 21% was found in another study carried out with
3,152 preschool children [28]. In the study of Kuloglu et al
[29], hepatitis B was found not to affect growth and develop-
ment. We found a malnutrition rate of 25.6% in children with
HBsAg positivity. We also found that weight and height SDS
rates decreased as ALT and AST levels increased. In addition,
we detected that BMI decreased as AST and AFP values in-
creased. We consider that hepatic inflammation is the factor
that affects growth.

Children’s living in rural areas, having families with low
education level, low socioeconomic level, poor hygiene and
having many siblings negatively affect their nutritional status.
HBYV seroprevalence is high in rural areas that have a low so-
cioeconomic level [28].

Of our patients, 32.6% were inactive carriers, 30.2% were
chronic hepatitis B patients and 37.2% were in an immune tol-
erant phase. Most of the immune tolerant children had been
affected via the perinatal route. T cells’ likelihood of infect-
ing hepatocytes is lower, as their immune system has not
been fully developed. Therefore, these children pass to an im-
mune competent phase after decades as they develop normal
transaminase levels [20, 30-32].

HIV positivity was shown to affect growth and devel-
opment negatively in correlation with viral load [33]. In our
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study, HBV load was not found to be correlated with growth
and development.

Growth hormone’s anabolic and growth accelerating ef-
fects are realized through IGF-1 and IGFBP-3. IGF-1 is
mainly released from liver and peripheral tissues, and IGF-1
level measurement may be used to determine growth hormone
deficiency. Serum IGF-1 and IGFBP-3 levels are affected by
chronological age, sexual maturity and nutritional status [34,
35]. In the study of Colakoglu et al [36], IGF-1 and IGDBP-3
levels were found to be significantly lower in 42 cirrhotic pa-
tients compared to non-cirrhotic ones. We detected that IGF-1
and IGFBP-3 values decreased as AST levels increased.

We found that HBV infection affected the development
of children. Generally, elevated AST levels were effective, in
development of children and we aimed to emphasize that this
infection should be kept in mind while researching develop-
mental anomalies. Monitoring of growth and development
during follow-up of children who are detected to have HBsAg
positivity would be beneficial to determine the mechanism and
causes of growth retardation.
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