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Discussion  
 

Childhood liver disorders are common pediatric 

problems and have, in general, mode of presentations which 

are distinct from that found in adult population. It is due to 

varying etiology and natural history of the liver diseases in 

childhood (Thapa, 1999).  

Liver diseases lead to significant morbidity throughout 

childhood, including impaired growth and development and 

may progress to cirrhosis and its many life-threatening 

complications (Sokol, 2002). Such growth failure occurring in 

children with chronic liver disease may occur by a variety of 

mechanisms, including insufficient intake of calories and/or 

proteins, insufficient oxygenation of tissues, and electrolyte 

imbalance. Patients with chronic illnesses characteristically 

present with weight below the average for height (Greer et al., 

2003).  

Liver diseases contribute a considerable cause of 

morbidity and mortality (WHO, 1982). Approximately 0.5-

1.5% of patients admitted to major teaching hospitals suffer 

from chronic liver disease (Nooman, 1984). 

Nutritional deficiencies are common among children 

with chronic liver diseases, especially when the process is 

cholestatic and has onset before six months. Severe protein 

energy malnutrition affects approximately 60% of children 

with chronic liver disease (Motta Mattar et al., 2005). 
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Anemia is a frequent finding in chronic liver disease and 

in most cases it is multifactorial (Stuart et al, 2003). It 

frequently accompanies end-stage liver diseases (Vasibpoulos 

et al., 2000). 

Anemia is a common manifestation of chronic liver 

disease; the greater part of what is known about anemia in 

chronic liver diseases comes from studies of patients with 

alcoholic cirrhosis. The principal factors involved in its genesis 

are: increased plasma volume, hemorrhages via esophageal 

vessels, hemolysis, deficiencies of elements such as iron, 

vitamin B12 and folic acid and abnormalities linked to chronic 

inflammation (Eckman, 1996). 

 

Our study included eighteen patients with chronic liver 

diseases of various etiologies, attending the hepatology clinic 

of Pediatric hospital, Ain Shams University. They were 10 

males (55.6%) and 8 females (44.4%), with a male : female 

ratio 5:4 & a mean age of 7.22±5.4 years, this in agreement 

with Delghani et al.,2007 who conducted a study on 83 

children with chronic liver diseases & found that males 

represented 50.5% of patients, and the mean age of all patients 

was 8±5 years. This in disagreement with Larrosa-Haro et al., 

2006 who studied 108 patients with CLD and found that 45% 

was males & the mean age of patients was 6.2 years. Our 

patients were categorized according to the etiology of chronic 

liver disease into two groups, group A: Obstructive 
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(cholestatic) liver disease (22.2% of all studied patients), group 

B: Non- obstructive (non-cholestatic) liver disease (27.8%). 

 Our study included also, eighteen children with iron 

deficiency anemia taken as controls, including 10 males 

(55.6%) and 8 females (44.4%), with mean age of 2.56±1.6 

years; they were assigned as group C and represented 50% of 

all studied children. 

In this study, Biliary atresia (27.8%) was the most 

common presenting cause of liver disease, followed by 

Niemann Pick disease (22.2%) as the second main cause for 

CLD and both Congenital hepatic fibrosis and Glycogen 

storage disease with a percentage of (11.1%) came in the third 

place. This result was in agreement with the result obtained by 

Motta Mattar et al., 2005, who found that Biliary atresia was 

the most common chronic liver disease (68%). The same result 

was obtained by Larrosa-Haro et al.,2006, who studied 108 

patients with CLD and found that Biliary atresia was the 

commonest cause (27.8%), but unlike our result , idiopathic 

CLD (12.7%) came in second place and Allagile syndrome 

(9%) came in the third place. The same result was also 

obtained by Delghani et al., 2007 who conducted a study on 83 

children with chronic liver diseases & found that Biliary atresia 

was the commonest cause (27.7%), but unlike our results, 

Cryptogenic liver cirrhosis (24.1%) came in second place. This 

was unlike the results found by Burk et al.,1998, who 

conducted a study on adults and found that alcohol induced 
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cirrhosis is the most common cause (30%) , followed by 

Hepatitis C (25%). 

Our study has demonstrated the evident and great effect 

of chronic illnesses as chronic liver diseases on the child well-

being and general health, which was clear when comparing the 

anthropometric measures between the cases and controls. 

The study showed that patients with CLD had marked 

decrease in SDS of ht. for age and wt. for age when compared 

to the controls (table 22). This was approved by Loguercio et 

al., 2000, who found that, malnutrition is common in chronic 

liver diseases, particularly if the onset is in infants, who are 

more vulnerable to the debilitating effects of malnutrition 

because of their higher energy and growth requirements. 

Also, based on anthropometric findings, the study 

showed that patients with cholestatic chronic liver diseases 

exhibited more severe nutritional deficit than did those with 

chronic liver disease, but no cholestasis (table 23B). This is in 

agreement with the study done by Motta Mattar et al., 2005, 

who found the same results in which the most extreme deficit 

among cholestatic patients was stature for age (median Z score 

= -3.08; with 64.3 % (9/15) below -2SD) In the same study, a 

significant deficit in wt. for age was also observed, while the 

deficit in wt. for stature (median Z score = -0.85; with 21.4 % 

(3/14) below -2SD)was proportionally less severe. 

Theoretically, water retention and visceromegally may, at least 

in part, lead to an underestimation of weight deficit. 
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A wide range of nutrient deficits occurs in most chronic 

liver diseases in children. Malnutrition itself may induce 

further derangement of liver function because the liver requires 

energy for a number of synthetic, storage and detoxification 

functions. 

Protein energy malnutrition (PEM) is an inevitable 

consequence of CLD, particularly in developing infant. Severe 

malnutrition with loss of fat stores and muscle wasting affects 

between 60% and 80% of infants with liver disease (Beath, 

1993; Holt et al., 1997). 

The effects of malnutrition secondary to CLD are 

variable and include fat-soluble vitamin deficiency, generalized 

growth failure, impairment of gastrointestinal function, 

immuno-suppression and hypotonia (Kelly, 1995).  

This was also approved by Carla Matos et al., 2002, 

who found that nutritional abnormalities almost uniformly 

accompany the metabolic disturbances of severe chronic liver 

disease and may adversely affect patient well-being and 

survival.   

We can assume that evaluation of nutritional status of 

patients using weight and height is totally deficient; this is 

because edema and ascites alter the weight (Geceller and 

Comer, 1995). 

As the cases and controls had nearly the same dietary 

intake and significant differences were found in their 

anthropometric assessment, this leads to the assumption that 

chronic liver disease per se is the cause of this nutritional 
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disturbance, this is also in agreement with Shaw et al., 1985, 

and Geceller and Comer, 1995, who stated that patient with 

liver dysfunction develop PEM from anorexia, early satiety and 

reduced protein synthesis. 

This decrement in anthropometric measurements in 

patients included in the study, demonstrates the evident effect 

of CLD on childhood well-being and general health. 

Our study shows that there is no statistical difference 

between males and females as regards the anthropometric 

measures. 

There was no significant statistical difference as regards 

weight between cases and controls (table 22), this could be 

explained by the fact that, measurement of weight is not 

accurate due to presence of lower limb edema and ascites in 

some patients, and this may alter the accurate weight 

measurement. 

 

The study also demonstrated that patients in group A had 

the highest liver function test results which means that patients 

with cholestatic liver disease had marked elevation of ALT, 

AST, T.Bil., and D.Bil. when compared with patients in group 

B (non-cholestatic); with a highly significant difference ( p=0). 

This in agreement with results found by Motta Mattar et al., 

2005, who found that patients with cholestasis exhibited higher 

values & statistically highly significant differences for serum 

total & direct bilirubin, & significant difference for AST than 

did the group without cholestasis (p was respectively 0, 0, 
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0.003); and disagreed with the same study regarding ALT that 

showed non statistically significant difference (p=0.119) 

between the previous two groups. 

In our study, it was found that there is no significant 

difference between either of ALT, AST and serum ferritin 

concentration, this was in disagreement with results obtained 

by Chapman et al., 1982, who found that there is positive 

correlation between AST and serum ferritin (p less than 0.005, 

r =0.593) in alcoholic liver disease, however it was in 

agreement with Chapman et al., 1982 , who found no 

correlation between serum ferritin and AST in primary biliary 

cirrhosis (r =0.619, p less than 0.1 and more than 0.05). This 

was also approved by Bell et al., 1994, who found that serum 

ferritin is more elevated in patients with alcoholic liver 

diseases than in patients with chronic non-alcoholic liver 

diseases. 

Serum ferritin is directly related to body iron stores in 

normal human subjects. However, raised concentrations of 

serum ferritin were found in some diseases when body iron 

stores are not increased, as in acute and chronic liver damage 

(Chapman et al., 1981). 

Chapman et al, 1981, also stated that, total serum 

ferritin is closely related to the degree of hepatic damage as 

assessed by serum AST. Similar findings were reported by 

Worwood et al., 1980 in a study of thalassemic patients. This 

relationship is probably due to the increasing release of stored 

intacellular ferritin with increased iron stores and increasingly 
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severe liver damage, but may reflect diminished uptake of 

circulating ferritin  by damaged hepatocytes, as the liver is 

normally largely responsible for the clearance of serum ferritin. 

The study of Bell et al., 1994, stated that serum ferritin is 

more frequently elevated in patients with alcoholic liver 

disease, than in patients with other CLD such as autoimmune 

liver disease and hepatitis C.   

From our study, it was clear that all patients with chronic 

liver diseases had anemia with hemoglobin level below the 

specific one for age and sex. This high percent of anemia in 

patients with CLD was found by Vasibpoulos et al., 2000 who 

studied 27 patients with end stage liver disease of various 

etiologies and found that 85% of them were anemic. High 

percent of anemia was also found in most of patients (67.77%) 

with CLD studied by Tymofieiev and Kolomoiets, 1997.  

Our study showed that hemoglobin & hematocrit levels 

were lower in patients with cholestasis (mean = 8.24, 24.69 

respectively) than in patients without cholestasis (mean=9.29, 

27.71 respectively). While the value for MCV was higher in 

cholestatic patients (mean=79.28) than in non-cholestatic one 

(mean=74.28). This was in part in agreement with results found 

by Motta Mattar et al., 2005 , who found that the mean values 

for hemoglobin & hematocrit levels were lower in 

cholestatic(mean= 10 , 30.7 respectively) than in non-

cholestatic patients(mean= 11.2 , 33.8 respectively)  ; and 

disagreed with him in that the mean value for MCV was lower 

in cholestatic than in non-cholestatic patients. 
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In our study 83.33% of patients had microcytic 

hypochromic anemia (33.33% were cholestatic & 50% were 

non-cholestatic), 11.11% of patients had normocytic 

normchromic anemia (equal number of cholestatic & non-

cholestatic) and 5.55% of patients had normocytic 

hypochromic anemia (cholestatic only). 

This was in disagreement with the study performed by 

Konrad et al., 1978, who performed a study on patients with 

CLD and found that 36% of a total of chronic liver patients 

suffered from anemia. In most cases the anemias were 

normochromic and hypochromic or hyperchromic only in some 

cases. 

Also the results of the study showed that the mean values 

of the basal serum iron was reduced in all 3 groups of patients 

being group A = 40.63, group B = 42.3 & group C = 19.5; it 

was most reduced in the control group (children with iron 

deficiency anemia) & lower in cholestatic patients than in non-

cholestatic one. Also the mean serum ferritin was reduced in 

the control group (mean=3.1), while it was normal in both 

other groups (mean=68.38, 29.8 in group A & B respectively) 

being higher in cholestatic than non-cholestatic patients. This 

results was in agreement with Motta Mattar et al., 2005, who 

found that serum ferritin was higher in cholestatic than non-

cholestatic children (mean= 61, 19 respectively) and disagreed 

with him in that the basal serum iron level was the same in 

both children (mean=55,54 respectively). 
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The small dose oral iron absorption test is a potentially 

useful test in clinical practice and it may be helpful for the 

diagnosis of iron deficiency anemia and the differential 

diagnosis with anemia of chronic disease. It is based on the fact 

that, intestinal iron absorption is higher in iron-deficient 

subjects than in those with normal or increased iron stores 

(Jensen et al., 1998; Joosten, 2005). 

Using this test, it was found that patients with iron 

deficiency anemia had increased intestinal iron absorption 

( mean values for serum iron after 2hr from oral intake , iron 

difference & iron change were respectively 163.5 , 144 & 

833.3 )when compared with other patients in the study. Patients 

with non-cholestatic liver disease had decreased intestinal iron 

absorption (mean values for serum iron after 2hr from oral 

intake, iron difference & iron change were respectively 100, 

57.7 & 150.5), but those patients with cholestatic liver disease 

had more impaired intestinal iron absorption (mean values for 

serum iron after 2hr from oral intake, iron difference & iron 

change were respectively 77.25, 36.6 & 93.3) despite being 

hypoferremic. This is in part in agreement with the study 

performed by Motta Mattar et al., 2005, who found that the 

intestinal iron uptake of children with chronic liver disease 

with cholestasis (mean values for serum iron after 2hr from 

oral intake = 90.6) was inferior to the iron absorption of the 

subjects suffering from iron deficiency anemia (mean values 

for serum iron after 2hr from oral intake =159.6) and free from 

liver disease and disagreed with him in that non-cholestatic 


