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Abstract                                                                                                                                  

Background: Acute myelogenous cancer or acute myelocytic leukemia (AML) could be 

a heterogeneous malignancy involving enlargement of myeloid blasts within the bone marrow and 

peripheral blood with attainable unfold to liver and spleen. In acute myelocytic leukemia, liver 

and excretory organ complications may occur, e.g. leukemic cells infiltration of the liver and kidneys, 

tumor lysis syndrome,  nephrotoxic medication,  and blood poisoning.                                                             

Objective: To evaluate the liver enzymes and renal function tests in Sudanese patients with acute 

myeloid leukemia.                                                                                                                                             

Materials and methods: This was a case control study conducted during the period from November 

2017 to February 2018. 40 specimens were collected from diagnosed patients with acute myeloid 

leukemia (test group) attending the National Center for Radiotherapy and Nuclear Medicine in 

Khartoum. Another 40 specimens were collected from healthy control individuals (control group). The 

concentrations of aspartate transaminase (AST) liver enzyme, serum alanine transaminase (ALT) liver 

enzyme, serum urea and serum creatinine were measured using the Mindray BS-120 machine. Data 

analysis was carried out by the by the computerized Statistical Package of Social Science (SPSS) program, 

version 21.                                                                                                                                                                                      

Results: There was an increase in the means (46.2±14.1U/L), (37.4±15.4), (24.3±8.9 mg/dl) and 

(0.68±0.18mg/dl) of AST, ALT, urea, and creatinine in patients with acute myeloid leukemia 

respectively. When compared with healthy control participants, it showed a significant association                                  

(p = 0.000, p = 0.000, p = 0.019, and p = 0.006 respectively. There was a significant correlation of the 

concentrations of urea and creatinine in AML patients (R=0.650; p = 0.000).                                                                                                                                                                                                         

Conclusion: There was a significant association and correlation between the concentrations of AST, 

ALT, urea, and creatinine in patients with acute myeloid leukemia.   
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Acute myeloid leukemia affect the myeloid cells and develops quickly. Hepatic involvement in  
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acute leukemia is usually mild and silent. AML is now cured in 35% - 40% in adult patients 

below 60 years of age; and in 5% - 15% of patients over 60 years of age.. AML treatment 

includes induction therapy with certain drugs; some of them lead to side effects after remission. 

Liver infiltration can occur in 75% - 95% of AML patients. Infiltration is confined to the portal 

tract, and was observed in both portal tract and sinusoids. Massive leukemic cells infiltration of 

the liver may present as fulminant hepatic failure1.                                                                                                                       

The aminotrasferases are normally present in the serum in low concentrations. These enzymes 

are released in the blood in greater amounts when there is damage to the liver cell membrane, 

resulting in increase permeability. The activation of alkaline phosphatase and gamma-glutamyl 

transferase (GGT) are elevated in hepatic infiltration by leukemic cells. In acute myeloid 

leukemia, renal complications may occur due to several factors including leukemic infiltration of 

the kidneys, therapy-related side effects (such as tumor lysis syndrome), nephrotoxic drugs, and 

septicemia2.                                                                                                                                

Hyperuricemia, as a manifestation of tumor lysis syndrome is a well-recognized complication. In 

most cases, it occurs after the initiation of chemotherapy. Renal failure as a primary 

manifestation of acute myeloid leukemia is rare. However there is limited information on the 

effect of leukemia on the liver and renal function. Some studies showed that elevation of the 

liver enzymes such as AST and ALT, in leukemic patients due to infiltration of the leukemic cell 

that leads to liver damage, while other studies demonstrated limited effect of AML on liver and 

renal function3.                                                                                                                                                     

The aim of the present study was to assess the concentrations of AST, ALT, urea, and creatinine 

in acute myeloid leukemia. 
 

Materials and methods   
 

This was a comparative case, control study. Blood specimens were collected from patients 

attending the National Center for Radiotherapy and Nuclear Medicine (Khartoum) during the 

period from November 2017 to February 2018. Patients diagnosed as cases of acute myeloid 

leukemia were included in the study. Patients with other types of leukemia, or with liver disease, 

or renal disease, or heart disease were excluded. The study was approved by the Ethical  

Committee of Al Neelain University. Participants involved in this study were informed about the 

aims of the study and its importance; and a verbal informed consent was obtained from each 

participant. Data analysis was carried out by the by the computerized Statistical Package of 

Social Science (SPSS) program, version 21. The results were expressed as percentage, mean, and 

SD. Independent T-test was obtained to compare the study parameters in test group cases versus 

the control group participants. Correlation analysis was performed to study the relationship 

between the study parameters and the study variables. Probability value (p-value) less than 0.05 

was considered as significant.                                                                                                                             

40 patients with acute myeloid leukemia (test group) and 40 healthy participants (control group) 

with matching gender and age incidence were enrolled in the study. Age incidence was from 45 

to 65 years. From the patients investigated, 30 patients (60%) were males and 20 patients (40%) 

were females. The concentrations of serum AST, ALT, urea, and creatinine were measured by 

the Mindray BS-120. Test group patients and control group participants sera were analyzed     
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correctly to assure accuracy and precision of results.     

Results  
 

Statistical analysis showed a significant increase in the mean of AST and ALT when compared 

with control group (p = 0.000 and p = 0.000 respectively). Also, there was a significant increase 

in the means of urea and creatinine in test group patients when compared with control group      

(p = 0.019 and p = 0.006 respectively).                                                                                                                 

Also according to gender there was an insignificant variation in the concentrations of AST, ALT, 

urea, and creatinine among AML patients when compared to control group (Table 1).                             

Table (1): Means of AST, ALT, urea, and creatinine in test                                                                                   

and control groups according to gender 

Parameters Male (mean±SD) Female (mean±SD) p-value 

AST 45.9±12.0 46.6±17.1 0.879 

ALT 38.7±14.7 35.5±12.2 0.823 

Urea 25.3±8.2 22.8±9.9 0.403 

Creatinine 0.68±0.16 0.67±0.21 0.860 

 

Statistical analysis showed a negative insignificant correlation between the concentrations of 

AST and ALT with age incidence; and a positive insignificant correlation between 

concentrations of urea and creatinine with age.                                                                                            

And also statistical analysis showed a positive significant correlation between the concentrations 

of urea and creatinine and negative insignificant correlation between level of AST and creatinine 

and positive insignificant correlation between ALT and creatinine  in AML patients. 

Discussion  
 

In this study the concentrations of AST, ALT, urea, and creatinine showed a significant increase 

in patients with acute myeloid leukemia (AML), when compared with healthy individuals (p = 

0.000, p = 0.000, p = 0.019, and p = 0.006 respectively). This finding agreed with the findings of 

Mutaz and his colleagues (2016)4 who reported that patients with acute myeloid leukemia 

showed elevation in the concentrations of AST, ALT, urea, and creatinine due to infiltration of 

leukemic cells.                                                                                                                                                       

Levine and his co-workers (2018)5 reported that there was a higher incidence of grade ≥3 cardiac 

and respiratory toxicities in decitabine-treated acute myeloid leukemia patients with renal 

dysfunction compared to normal renal function.                                                                                                                              

Oliveira and his co-authors (2010)6 reported that there was a higher concentrations of lactic 

dehydrogenase, a serum creatinine and nitrogen urea.                                                                                                                

Also in this study, there was an insignificant variation in the concentrations of AST, ALT, urea, 

and creatinine among AML patients when compared according to gender (p = 0.879, p = 0.823,   

p = 0.403 and p = 0.860 respectively). There was a negative insignificant correlation between the 

concentration of ALT with age (R-value -0.124; p = 0.445) and positive insignificant correlation                                                                                                                                                    
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concentration of urea and creatinine with age (R = -0.151; p = 0.353). There was a positive   significant 

correlation between the concentration of urea and creatinine in (AML) patients with (R=0.650, p-value= 

0.000), But there was negative insignificant correlation between level of AST and ALT with creatinine.                                                                                                                                                  

Simon and his colleagues (2001)7 reported that acute leukemia presenting as acute liver failure has a 

very poor prognosis. Although a rare cause of acute liver failure, it should be considered in any patient 

presenting with acute liver failure with prodromal symptoms and a raised peripheral white cell count, 

lactate dehydrogenase and uric acid. Walaa (2017)8 reported that increase of creatinine was associated 

with increase in the rate of catabolism and blocking of renal tubules, all of this lead to accumulation of 

creatinine in blood stream and finally lead to elevation in creatinine level.                                                   

Conclusion:  There was a significant association and correlation between the concentrations of AST, 

ALT, urea, and creatinine in patients with acute myeloid leukemia.   
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