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Abstract

Introduction: Malnutrition and growth retardation are important consequences

of CLD in childhood. They are associated with frequent complications,
hospitalization, poor outcome after liver transplantation, and ultimately death.
Objectives: To evaluate growth and nutritional status of children with CLD and to
determine the level of IGF-1 in these patients and to identify the relation between its
level to both the degree of malnutrition and the degree of hepatic dysfunction.
Methodology: Fifty children with CLD, recruited from the outpatient clinic of
pediatric hepatology and from the pediatric hepatology department of Pediatric
Hospital, Cairo University, were enrolled in the present study. Their mean age was
2.05 years (ranged from 0.5 to 5.75 years). Laboratory results were compared with an
age and sex-matched children (control group). Anthropometric assessment,
measurement of liver function and serum level of IGF-1 were performed. Assessment
of severity of liver disease was done using the modified Child-Pugh score. Results:
Short stature was identified in 54% of patients, while malnutrition was identified in
70% of patients by TUAA, 62% by MUAC, 56% by TSFT, 56% by SSFT, 52% by
MUAFA, 46% by MUAMA, 42% by Wt, 30% by Wt/Ht, and 22% by AFI.

Moreover, MUAC was the most affected anthropometric parameter followed by
TUAA, TSFT, MUAFA, Wt, MUAMA, SSFT, AFI, Wt/Ht respectively. Regarding
serum IGF-1 level, it was significantly lower in patients compared to controls, and
was significantly lower in Child Pugh C compared to Child Pugh B and A, and it was
significantly lower in Child Pugh B compared to Child Pugh A. Moreover, there was
no significant correlation between any of the anthropometric parameters and serum
IGF-1. Conclusion: Growth retardation and malnutrition are common complications
in children with CLD. Moreover, TUAA, MUAC and TSFT represent the best
anthropometric parameters that can identify malnutrition in these patients. It was also
concluded that in CLD, IGF-I level is affected by the degree of liver dysfunction

rather than the degree of malnutrition.

Key words: Growth - Nutritional Status - Children - Chronic Liver Disease - IGF-1.
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Introduction

Introduction

Chronic liver disease (CLD) is a disease process of the liver that
involves a process of progressive destruction and regeneration of the liver
parenchyma leading to fibrosis and cirrhosis. CLD in children are the
result of many different diseases including: metabolic, genetic, infectious,

toxic and idiopathic causes (Shepherd, 2008).

Malnutrition is an increasingly recognized complication of CLD
that has important prognostic implications. Malnourished patients with
CLD have a higher rate of complications and, overall, an increased
mortality rate. Furthermore, patients who are severely malnourished
before transplant surgery have a higher rate of complications and a
decreased overall survival rate after liver transplantation (Alberino et al.,
2001; McDiarmid et al.,, 2002; Tajika et al.,, 2002; Henkel &
Buchman, 2006; Gundling et al., 2007; Tsiaousi et al., 2008).

The pathogenesis of malnutrition in CLD is multifactorial and
includes a reduction in nutrient and caloric intake, anorexia and dietary
restrictions, impaired intestinal absorption, abnormalities in nutrient
metabolism  (carbohydrate, lipid, and protein), and increased
proinflammatory cytokine levels, resulting in a hypermetabolic state
(Sanchez & Aranda-Michel, 2006; Hurtado-Lépez et al., 2007;
Nightingale &Ng, 2009; Merli et al., 2010).
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In view of high prevalence and increased complications resulting
from malnutrition it is important to assess the nutritional status and
initiate timely intervention in patient suffering from CLD (Henkel &
Buchman, 2006; Pop & Miu, 2010).

Techniques of assessment of nutritional status such as body weight
and weight adjusted for height may not be accurate in patients with liver
disease, because of fluid retention manifested by ascites and edema
masking the underlying loss of bulk in crucial body compartments. Thus,
assessment of malnutrition is best performed using other parameters
particularly those less affected by fluid retention, such as triceps skinfold
thickness “TSSF” and mid upper arm circumference “MUAC”
(Ramaccioni et al., 2000; Pop & Miu, 2010).

Insulin-like growth factor-1 (IGF-I) is a polypeptide hormone
synthesized mainly in the liver and functions as the major mediator of
growth hormone (GH)-stimulated somatic growth, as well as a mediator
of GH-independent anabolic responses in many cells and tissues. IGF-1
has numerous growth-promoting effects, including mitogenic effects and
the promotion of cartilage sulphation (Bonefeld & Magller, 2011;
Clemmons, 2012; Puche & Castilla-Cortéazar, 2012).

The nutritional status has a great influence on IGF-I. Both the
energy and protein content of the diet are important in the maintenance of
IGF-1. Restriction of dietary nutrients adversely affects IGF-1 synthesis
and action by decreasing the number of GH receptors, causing post
receptor defects and decreasing the levels of IGF-1 mRNA (Livingstone,
2013).
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Although IGF is a marker of protein metabolism, that can be used
to assess malnutrition. However, in CLD, with impaired IGF synthesis, its
use may lead to an exaggeration of the degree of malnutrition
(Stephenson et al., 2001; Taylor & Dhawan, 2005; Socha, 2008).
Moreover, Colakoglu et al., 2007; Dehghani et al., 2012; Khoshnood
et al., 2013 and Ronsoni et al., 2013 reported a decrease of IGF level in
patients with CLD, and they found that its level was correlating to the
extent of hepatic dysfunction rather than the degree of malnutrition. The
IGF-1 deficiency in CLD is thought to result primarily from the reduced
synthetic capacity of the hepatocellular mass, combined with a decrease

in GH receptors in the cirrhotic liver (Donaghy et al., 2002).
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