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INTRODUCTION: 
Chronic liver diseases (CLD) are commonly 
associated with hematological abnormalities. 
Among these, anemia has a reported prevalence 
between 50%‐87% and the highest prevalence 
being observed in patients presenting with 
hepatic encephalopathy and the severity of 
anemia can be classified according to WHO 
recommendation. Mild anemia corresponds to a 
level of adjusted Hb of 10.0–10.9 g/dl; moderate 
anemia corresponds to a level of 7.0–9.9 g/dl, 
while severe anemia corresponds to a level less 
than 7.0 g/dl. (1-4).  
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The commonest type of anemia encountered in 
advanced chronic liver disease is normocytic 
normochromic anemia, as a result of the chronic 
inflammatory state (5). Microcytic hypochromic 
anemia as a picture of iron-deficiency anemia 
which is attributed to acute and chronic blood 
loss from varices, portal hypertensive 
gastropathy and gastric antral vascular ectasia (6). 
Macrocytic anemia also may be seen due to 
vitamin B12 and folate deficiency, due to 
malnutrition and intestinal malabsorption (7). 
The etiology of anemia, especially in cirrhotic 
patients, is complex and multifactorial (8,9). 
Another Several causal factors are implicated  
for anemia in patients with ACLD have been 
described: 
 
 
 

ABSTRACT: 
BACKGROUND: 
Chronic liver disease is a major health burden on both parents and the child with a high morbidity 
and mortality rate, with different etiological causes: infectious, autoimmune, metabolic, vascular, 
drugs and some are idiopathic. Chronic liver disease is associated with many hematological 
abnormalities, particularly anemia, which result from combination of decreased oral intake and 
chronic blood loss from esophageal varices, portal hypertensive gastropathy or coagulopathy                     
and thrombocytopenia. 
AIM OF THE STUDY:  
To study the prevalence and types of anemia in children with chronic liver diseases by clinical and 
laboratory findings. 
METHODS:  
A prospective study has been done in gastroenterology / Hepatology ward in Children Welfare 
Teaching Hospital for 73 children, aged 6 months to 14 years, with the diagnosis of chronic liver 
disease, over a period of 18 months, from 1st January 2019 to 31st June 2020, the patients were 
evaluated for their clinical manifestations of chronic liver disease and assessment for the presence of 
anemia, they were submitted to serial laboratory investigations:- Complete blood count, liver 
function test, coagulation study, serum iron, serum ferritin, and total iron binding study.  
RESULTS:  
The studied sample includes, 30 females (41%) and 43 males (59%), mean age of study sample were 
6.6±3.7, 2_9 years high frequency age group, there were 36 (49%) children who had chronic liver 
disease found to have anemia, microcytic type (66.6%) from anemic patients with chronic                          
liver disease. There were 16.4% from cases with mild anemia and 32.6% with moderate anemia. 
CONCLUSION:  
Microcytic, and specifically iron deficiency type of moderate severity anemia, was the most 
prevalent one. Children with chronic liver diseases aged > 9 years were more prone for anemia                
but there was no sex predominance.  
KEYWORDS: Anemia, Children, Chronic liver disease. 
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- Formation of acanthocytes (spur cells) due to 

functional and structural defects in the lipid 

membrane of erythrocytes which is 

characterized by a short lifespan as a result                

of a higher susceptibility for degradation in                 

the spleen (10). 

- Portal hypertension and splenomegaly in 

ACLD can induce pancytopenia by 

hypersplenism (11).  

- The defect in hepcidin secretion by the liver; 

the main regulator of iron homeostasis which 

eventually leads to iron deficiency anemia (9,11). 

  Thirty two percent incidence of iron-deficiency 

anemia has been reported in children with end-

stage   liver disease (9,10). 

The clinical sequel of anemia in ACLD 

includes an increased risk for hepatic 

encephalopathy with association of increase of 

serum ammonia level, deterioration of renal 

function and development of the hepatorenal 

syndrome, and fatigue (12-16). 

MATERIALS AND METHODS: 

A cross-sectional descriptive study conducted 

on 73 pediatric patients their age ranged from  

6 months to 14 years were diagnosed with 

chronic liver diseases (CLDs), presented to 

outpatient clinic or admitted to wards of 

gastroenterology and hepatology of Children 

Welfare Teaching Hospital (CWTH) during  

the period from 1st of January 2019 to                     

31st June 2020. 

A thorough data was collected from                          

the children directly or from their relatives and 

filled in a prepared questionnaire, which 

included the followings: -Sociodemographic 

characteristics, Causes, onset and final 

diagnosis of CLDs, clinical features of children 

with CLDs and anemia, laboratory 

Investigations results: Serum ALP, Serum 

GOT, Serum GPT, TSB, serum albumin, blood 

urea, serum creatinine, RBS, INR and PT,              

Iron study including [serum iron, TIBC,              

serum ferritin] of children with CLD, Complete 

blood count to patient with CLD. 

With Specific investigation performed 

according to provisional diagnosis:  

 

 

 
 

 

MS/MS for metabolic diseases, TORCH 

screen, CMV IgM and PCR, hepatitis screen 

for hepatitis B&C and viral load PCR for 

infectious causes of CLDs, Slit lamp 

examination for kayser- Fleischer ring, 24 

hours collection of urine for copper with 

penicillamine challenge, serum ceruloplasmin 

and neurological symptoms and hemolytic 

anemia, liver biopsy and histopathological 

study, abdominal ultrasonography with special 

emphasis to size of gall bladder, OGD for 

diagnosis and treatment of PHG and GAVE 

(Gastric Antral Vascular Ectasia) .  

A sample of 5 ml venous blood was drawn 

from patients and sent for Laboratory of 

CWTH that used laboratory medical devices 

(SIEMENS Dimension RXL Max, and Sysmex 

CA-600 series). The investigations done for 

children were Serum ALP, Serum GOT, Serum 

GPT, TSB, serum albumin, RBS, INR and PT 

in addition to IDA investigations including 

CBC and iron study [serum iron, TIBC and 

serum ferritin]. 

Exclusion criteria 

1. Children on iron therapy over period month             

or more because masking the result of IDA. 

2. Children with acute infections when serum 

ferritin increases as acute phase reactant. 

3. Children with increase serum ferritin when 

hemochromatosis suspected. 

Statistical analysis 

Statistical analysis was done using SPSS version 

23 used for data entry and analysis. Mean and 

standard deviation was used to represent 

numerical data, frequency and percentage for 

categorical data. Appropriate tests (paired sample 

t test, chi-square, binary logistic regression) were 

done for the analysis of different marker by using 

Odd Ratio (OR)and 95% Confidence Interval 

(CI). P- value of ≤ 0.05 was considered as 

statistically. 

RESULTS: 

The study included 43(59%) male patients and 

30(41%) female patients, the mean age of                  

the study sample was 6.6 ±3.7 year with age 

range 1-13 years, the highest frequency of 

chronic liver disease occurs more with age group 

2-9 in 43 patients (58.9%), as shown in table (1): 
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Table 1: Clinico-demographic characteristic of study sample (n=73): 
 

Variables No. % 

Gender 
Male 43 59 

Female 30 41 

Age group/ 
year 

< 2 10 13.7 
2-9 43 58.9 

>9-14 20 27.4 
 

The highest frequency was documented with 
Wilson disease 32% followed by undiagnosed 
CLD 20.5%, hepatitis B 9.6%, hepatitis C 8.2%, 
autoimmune hepatitis 8.2% and biliary atresia 
were 8.2%, GSD 5.6%, giant cell hepatitis 4.1% 

and Alagille syndrome 2.7%, the highest 
frequency of Wilson disease, hepatitis B & C, 
undiagnosed CLD end with cirrhosis came with 
age group 2-9 years as shown in table (2). 

 

Table 2: Causes of chronic liver diseases in different age group(n=73). 
 

Types of liver disease 

Age group / year Total 

< 2 2-9 >9 no.(%) 

Wilson disease 0 14 10 24(32.9%) 

Undiagnosed CLD 1 9 5 15(20.5%) 

Hepatitis B 0 6 1 7(9.6%) 

Hepatitis C 0 5 1 6(8.2%) 

Autoimmune hepatitis 0 3 3 6(8.2%) 

Biliary atresia. 4 2 0 6(8.2%) 

GSD 3 1 0 4(5.6%) 

Giant cell hepatitis 2 1 0 3(4.1%) 

Alagille syndrome 0 2 0 2(2.7%) 

Total 10 43 20 73(100%) 

   

In study sample, the percentage of males (58.9%) 
while female (41.1%). In study sample, 49% 
were anemic and 51% were not anemic. 
Microcytic anemia (66.6%) is more frequent in 

anemic patients with chronic liver disease and 
about 52% IDA from anemic patients and 26% 
from sample study as shown in table (3): 

 
Table 3: Association  of gender, type and  severity of anemia in study sample.   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variables 
Cases 

No. % 

Gender 
Male 43 58.9 

Female 30 41.1 

Anemia 
Anemia 36 49 

Normal 37 51 

Profile of anemia 

Microcytic   IDA 19 52.7 

Normocytic 12 33.4 

Microcytic non- IDA 5 13.9 

Severity of 
anemia 

Mild 12 16.4 

Moderate 24 32.6 

Normal 37 51 
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There were significant differences in distribution 
of anemia regarding to age group in study 
sample, as 75% of 10-13 years old were anemic 
patients in cases group, p value ≤0.05. 

There were no significant differences in 
distribution of anemia regarding, gender as 
shown in table (4): 

 
Table 4: Distribution of anemia with relation to gender and age groups in study samples: 

 

 

 
 

 
 

 
 

 
 

Mean of liver function tests in cases group               
were, SGPT (285.8±310.4IU/L), SGOT 
(277.1±380.5IU/L), TSB (7.8±7mg/dl), Direct 
bilirubin (6.1±6.2mg/dl ), TSP (5.9±1.6)g/dl,              
S Albumin (2.9±1.6g/dl), PT( 16.7±5.5)seconds. 
Liver biopsy done in 11 cases, about 15% of 

cases with CLD, whereas OGD done in 9 cases 
(12.3%) from children with CLD. 
There was no significant difference in mean of 
liver function tests between anemic and not 
anemic patients p>0.05, as shown in table (5): 

 
 

Table 5: Association of liver function tests with anemic and not anemic patients in study samples n=73): 
 

Tests 
Anemic cases Not anemic cases 

p value 
mean±SD mean±SD 

SGPT 220.4±252IU/L 250.7±361.3IU/L 0.6 

SGOT 292.1±454.7IU/L 262.5±296.8IU/L 0.7 

TSB 6.8±5.5mg/dl 8.8±8.1mg/dl 0.2 

Direct bilirubin 5.1±4.7mg/dl 7±7.3mg/dl 0.2 

TSP 5.9±2g/dl 6±1g/dl 0.9 

Serum albumin 2.8±2.1g/dl 2.9±0.7g/dl 0.9 

PT 15.6±3.6g/dl 17.7±6.8g/dl 0.1 

 
DISCUSSION: 
The current study found that the most common 
liver disease type was Wilson disease 32% 
followed by undiagnosed chronic liver disease 
20.5%, hepatitis B 9.6%, hepatitis C 8.2%, while 
Dhole S.D. et al (1) study in India revealed              
that metabolic liver disease was the most 
common liver disease (32.72%), followed by 
hepatitis (16.36%), autoimmune hepatitis 
(10.9%), the differences in etiology of chronic 
liver diseases may be explained by difficulties in 
reaching more sophisticated metabolic 
investigations and because of geographic and 
racial variations (6). 
This study shows chronic liver disease occurs 
more (58.9%) in children with age 2-9 year, this 

result is  nearly similar to Dhole S.D. et al (1) 
study demonstrated that the incidence of chronic 
liver disease was maximum in the age group of 
6-12 years. This variation because of different 
classification of age groups was used in                     
the studies. 
The present study found anemia in 49% of 
children with chronic liver disease and IDA 
reported in 26%, in contrast to Zareifar S et al (17) 
study in Iran which showed that 54.5% have 
anemia and IDA reported in 9% of the children 
with cirrhosis. This may be explained by that we 
recruit in our study all chronic liver diseases with 
wide variety of severity, not only children               
with liver cirrhosis. 

Variables 

Cases 

P
  
v
al

u
e  

 

Anemia Normal 

 no. % no. % 

Gender Male 22 51.2 21 48.8 0.7 

 Female 14 46.7 16 53.3  

Age 

group/ 

year 

<2 3 30 7 70 0.02 

2-9 18 41.9 25 58.1  

>9-14 15 75 5 25  
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Current study revealed that mean Hb level 
10.3±2.2, which was lower than what was found 
by Zareifar S et al (17) study 11.45 ± 3.07 g/dL in 
our study conducted to chronic liver disease 
while other study to patient cirrhosis. 
Current study found that mean corpuscular 
volume was 74.4±10 fl, TIBC 355.8±107 μg/dl, 
these values were lower than a result of Zareifar 
S et al (17) study found that the MCV was 83 ± 
5.5 fl, and mean TIBC were 365 ± 60 μg/dl 
because in later study did not involve metabolic 
liver disease and patient with blood loss or PHG 
which lead to decrease Hb and MCV. 
Current study found that mean S Iron was 61±28, 
which was higher than mean SI (55 ± 25.4) that 
revealed by Zareifar S et al (17) study because 
wide normal range of S. iron and many patients 
have normal serum iron which affect mean                
S. iron. 
Present study reveals SGPT elevated in 50.8% 
(220.4±252) and SGOT was elevated in 50.7% 
(292.1±454.7), Patel N et al (13) study found 
serum AST is elevated (mean 70.59 IU/ML)             
and Serum ALT (mean 31.64 IU/ML). 
Most of children (32.6%) with chronic liver 
disease in the current study were of moderate 
type anemia, similar result was found by Patel N 
et al (18) and Kumar E.H. et al (19) studies. 
Present study noticed that, among patients who 
had chronic liver disease, there was no 
significant sex predominance regarding anemia, 
which was same to what was found by Zareifar S 
et al (17) study, while significant predominance 
among males was reported by Dhole S.D. et al (1) 
study. 
In the present study, among children who had 
chronic liver disease, anemia occurs more (75%) 
in children aged > 9 years in contrast to Zareifar 
S et al (17) study that found no relationship 
between age and IDA in patients. 
Current study reported no significant difference 
in mean liver function tests between anemic and 
not anemic patients; this result was supported by 
Zareifar S et al (17) study. 
Similar to the current study Lin CC et al (20) 
study in China found that serum Fe were 
significantly lower in the patients with chronic 
liver disease. 
In contrast to current study, Raouf A.A et al (21) 
study found that serum Fe, ferritin, was 
significantly higher in the CLD group. 
Liver enzymes (AST, ALT, ALP, GGT) and total 
and direct bilirubin were significantly higher in 
the CLD patients, while total iron-binding 
capacity were significantly lower in the CLD 
patients which is in agree with Raouf A.A et al 
(21) study in Egypt.  

CONCLUSION: 
Anemia, as a complication of chronic liver 
diseases, was higher than studies conducted in 
previous time in different places. 
Anemia was moderate severity, iron deficiency 
type characterized by low mean Hb, SI, S. 
ferritin, MCV and high TIBC. 
Children with chronic liver diseases aged > 9 
years were more prone for anemia but there was 
no sex predominance and no mean difference of 
liver function tests between anemic and not 
anemic patients. 
Recommendations: 
 All patients with chronic liver diseases                 

need to be evaluated and followed for                  
the investigation regarding anemia and types 
of anemia and liver function test. 

 For further research, large population-based 
studies are recommended in order to 
determine the scope of this problem 
nationwide. 
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