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Introduction: Liver involvement is observed in various malignancies 

and is characterized by abnormal liver function tests, imaging findings, 

or clinical signs linked to the liver. This study aimed to evaluate hepatic 

manifestations in childhood malignancies. 

Materials and Methods: This cross-sectional descriptive study analyzed 

hepatic manifestations in children under 18 with malignancy admitted to 

the pediatric oncology ward between April 2016 and April 2020. 

Results: Among the 130 patients studied, 82 (63%) were male, and 48 

(37%) were female. The mean age was 5.9 ± 4.31 years. Patients with 

hepatoblastoma, lymphoma, and leukemia exhibited the highest rates of 

abnormal liver enzyme levels. Elevated aspartate aminotransferase  

levels were most frequently noted in patients with hepatoblastoma 

(83.3%), non-Hodgkin’s lymphoma (58.3%), and acute lymphoblastic 

leukemia (32.7%). Similarly, elevated alanine aminotransferase levels 

were highest in patients with hepatoblastoma (50%), Hodgkin’s 

lymphoma (16.7%), and acute myeloblastic leukemia (22.2%). 

Hepatomegaly was the most common liver-related clinical sign, 

occurring in 41.5% of patients. 

Conclusion: The findings indicate that clinical and laboratory liver 

involvement is highly prevalent among children with malignancies. Such 

involvement can provide insights into disease progression and play a 

critical role in treatment planning. 
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Introduction 

Despite increased incidence rates, childhood 

malignancies remain rare, accounting for less 

than 1% of all cancer cases in children under 15 

in industrialized countries [1, 2]. In Iran, the 

incidence of childhood malignancies varies 

geographically, with reported rates ranging from 

16.8 per 100,000 for boys and 16.56 per 100,000 

for girls [3]. Acute lymphoblastic leukemia 

(ALL) is the most frequent malignancy and the 

leading cause of cancer-related deaths in 

individuals under 20. Leukemic infiltration of 

organs such as the liver, spleen, mediastinum, 

and lymph nodes is common at diagnosis [4-6]. 

Hepatic involvement is a prevalent extranodal 

manifestation in hematologic and lympho-

proliferative malignancies, such as Hodgkin’s 

lymphoma (HL), non-Hodgkin’s lymphoma 

(NHL), and leukemias. Although imaging 

findings are often nonspecific, they can support 

diagnostic and therapeutic decisions when 

combined with clinical and laboratory data [7-9]. 

Rarely, acute liver failure may occur as an initial 

manifestation due to malignant cell infiltration, 

carrying a high mortality risk [10, 11]. In 

children with acute leukemia, hepatic 

involvement typically presents as mild 

hepatomegaly or modest elevations in liver 

enzymes, while severe hepatic dysfunction at 

initial presentation is rare [12-14]. Liver 

infiltration, hepatomegaly, extrahepatic biliary 

obstruction, and acute hepatic failure also occur 

in lymphoid neoplasms and have been reported 

more frequently in NHL than in HL [15]. 

Obstructive jaundice due to malignancy is also 

uncommon [16]. 

Given the diagnostic challenges posed by 

abnormalities in liver function tests or imaging 

studies, this study aimed to assess hepatic 

findings in childhood malignancies. 

Materials and Methods 

This cross-sectional descriptive study analyzed 

the clinical and laboratory liver manifestations of 

children under 18 years with malignancy admitted 

to the pediatric oncology ward at Ali Ebne 

Abitaleb Hospital in Zahedan between April 2016 

and April 2020. Data, including age, sex, type of 

malignancy, and clinical findings (e.g., jaundice, 

hepatomegaly), as well as laboratory findings 

[(e.g., aspartate aminotransferase (AST), alanine 

aminotransferase (ALT), bilirubin, alkaline 

phosphatase (ALP)], were extracted from patient 

records. Our center uses enzymatic assay and 

spectrophotometric methods to measure liver 

enzymes and bilirubin. 

Statistical analysis 

Data were analyzed using SPSS version 20, with 

continuous variables expressed as mean ± 

standard deviation and categorical variables as 

frequency and percentage. A p-value < 0.05 was 

considered statistically significant. 

Results 

One hundred thirty children with malignancy 

were included, comprising 82 males (63%) and 

48 females (37%). The mean age was 5.9 ± 4.31 

years. Most patients (79.2%) were under ten 

years old. ALL was the most common 

malignancy, accounting for 42.3% of cases. 
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Overall, the frequency of clinical findings of 

liver involvement was higher in children under 

ten years old. The frequency of malignancies is 

shown in Table 1. Hepatomegaly (41.5%) was 

the most frequent liver-related clinical sign, 

followed by splenomegaly (37%) and 

abdominal distension (30%). At diagnosis, 

jaundice was observed in 33.3%, 16.7%, and 

8.3% of patients with hepatoblastoma, HL, and 

neuroblastoma, respectively. There were no 

cases of pruritus and discoloration of urine and 

feces in patients. The frequency of different 

clinical liver findings by type of malignancy is 

shown in Table 2. 

The mean serum level of liver enzymes in 

hepatoblastoma was higher than other 

malignancies. The mean serum levels of AST, 

ALT, and ALP in patients with 

hepatoblastoma were 127±70 IU/l, 194±169 

IU/l, and 1270 ±978 IU/l, respectively. The 

frequency of abnormal laboratory liver 

findings by type of malignancy is shown in 

Table 3. None of the brain tumor patients had 

abnormal levels of liver enzymes, alkaline 

phosphatase, and bilirubin. 

The highest frequency of ALP levels was also 

seen in patients with hepatoblastoma. 

Abnormal bilirubin levels were observed in 

50% of patients with hepatoblastoma and 

16.7% of patients with NHL and 

neuroblastoma. 

 

 

 

Table 1. Frequency of malignancies in studied patients 

Malignancy No. Percent 

Acute lymphoblastic leukemia 55 42.3 

Acute myeloid leukemia 9 6.9 

Hodgkin lymphoma 6 4.6 

Non hodgkin lymphoma 12 9.2 

Neuroblastoma 12 9.2 

Hepatoblastoma 6 4.6 

Others 30 23.2 

Total 130 100 

 

Table 2. Frequency of clinical liver findings by type of malignancy 

Malignancy  
ALL 

N=55 

AML 

N=9 

HL 

N=6 

NHL 

N=12 

Neuroblastoma 

N=12 

Hepatoblastoma 

N=6 

Others 

N=30 

Total 

N=130 

Abdominal distension 16 (29.1) 4 (44.4) 0 (0) 6 (50) 4 (33.3) 5 (83.3) 4 (13.3) 39 (30) 

Ascites 1 (1.8) 0 (0) 0 (0) 2 (16.7) 0 (0) 2 (33.3) 0 (0) 5 (3) 

Hepatomegaly 34 (61.8) 6 (66.7) 1 (16.7) 3 (25) 3 (25) 5 (83.3) 2 (6.6) 54 (41.5) 

Splenomegaly 33 (60) 5 (55.6) 2 (33.3) 2 (16.7) 2 (16.7) 1 (16.7) 3 (10) 48 (37) 

Abdominal pain 11 (20) 2 (22.2) 2 (33.3) 10 (83.3) 5 (41.7) 5 (83.3) 5 (16.6) 30 (23) 

Nausea& vomiting 8 (14.5) 0 (0) 0 (0) 1 (8.3) 2 (16.7) 3 (50) 4 (13.3) 18 (14) 

ALL=Acute lymphoblastic leukemia; AML= Acute myeloid leukemia; HL= Hodgkin lymphoma; NHL= Non 

hodgkin lymphoma. Data are presented as No. (%). 
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Table 3. Frequency of abnormal laboratory liver findings by type of malignancy 

Malignancy Total 
Aspartate 

aminotransferase 

Alanine 

aminotransferase 

Alkaline 

phosphatase 

Total 

Bilirubin 

Direct 

Bilirubin 

Acute lymphoblastic 

leukemia 
55 (100) 18 (32.7) 9 (16.4) 0 (0) 6 (11) 3 (5) 

Acute myeloid leukemia 9 (100) 2 (22.2) 2 (22.2) 0 (0) 1 (11) 1 (11) 

Hodgkin lymphoma 6 (100) 1 (16.7) 1 (16.7) 0 (0) 0 (0) 0 (0) 

Non hodgkin lymphoma 12 (100) 7 (58.3) 1 (8.3) 2 (16.7) 2 (16.7) 2 (16.7) 

Neuroblastoma 12 (100) 6 (50) 1 (8.3) 0 (0) 2  (16.7) 1 (8) 

Hepatoblastoma 6 (100) 5 (83.3) 3 (50) 1 (16.7) 3 (50) 3 (50) 

Others 30 (100) 4 (23.5) 2 (11.7) 1 (5.9) 2 (6) 1 (3) 

Data are presented as No. (%). 

 

Discussion 

In the present study, 130 malignancy patients 

were analyzed, 82 (63%) males. The mean age of 

the patients was 5.9 ± 4.31 years. Among these 

patients, 103 (79.2%) were under ten. ALL was 

the most common malignancy, accounting for 

42.3% of cases. In that order, the most frequent 

liver-related manifestations observed in 

patients with malignancies were hepatomegaly, 

splenomegaly, and abdominal distension. 

Gastrointestinal symptoms such as abdominal 

pain, nausea, vomiting, and jaundice in patients 

with malignancy may be caused by tumor 

pressure effects, liver metastasis, hepatitis, 

gastritis, pancreatitis, infections, or side effects 

of chemotherapy drugs [17-19]. 

A study by Segal et al. [20] reported that one-

third of patients had abnormal liver enzyme 

levels at diagnosis, with 52% exhibiting ALT 

levels more than twice the normal range. Their 

findings suggested that leukemic infiltration of 

the liver contributes to liver damage and 

subsequent elevation of liver enzymes. The 

identified risk factors for hepatic dysfunction in 

their study included older age, higher white 

blood cell count at diagnosis, T-cell leukemia, 

and bulky disease. Similarly, in the present 

study, approximately one-third of patients with 

ALL and 22% of those with AML showed 

elevated ALT levels. In Nepal, Sharma et al. [21] 

conducted a study on 158 patients with leukemia, 

revealing that those with leukocytosis were more 

prone to splenomegaly and hepatic dysfunction. 

Elevated AST and ALT levels were noted in 

16% and 34% of patients. Another study by Tsai 

et al. [22] found that higher AST levels and 

hypoalbuminemia were poor prognostic factors 

in cancer patients receiving palliative care. Their 

findings also indicated a correlation between 

prolonged prothrombin time and cancer 

progression. While acute liver failure is 

uncommon in ALL, a few cases have been 

documented. Hyperbilirubinemia, though not a 

typical early manifestation of ALL, has also been 

reported in rare cases [23]. In the current study, 

no cases of liver failure were observed at the 

time of diagnosis, and hyperbilirubinemia was 

not a common finding. 
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Conclusion 

The findings of our study indicate that clinical 

and laboratory signs of liver involvement are 

highly prevalent in children with malignancies. 

This involvement can be critical in assessing 

disease progression and informing treatment 

strategies. Abnormalities in liver function tests 

may signal liver damage or involvement, 

highlighting the importance of regular testing.  
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