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INTRODUCTION 

Abnormal lipid profile and pancreatitis have been 

associated with various form of cancer including 

lymphoblastic leukemia.
[1]

 Acute lymphoblastic 

leukemia is a malignant disorder of lymphoid progenitor, 

in which early lymphoid precursor proliferate and 

replace normal hematopoietic cells of the marrow.
[2-3]

 

There are two main sub type of ALL as categorized by 

immune phenotype are; B-cell ALL and T-cell ALL.
[4]

 

Asparaginase is a chemotherapeutic agent used in 

remission induction protocols for treatment of children 

with ALL. It is a bacterial enzyme isolated from 

Escherichia coli or bacterium Erwinia Chrysanthemi and 

modified pegy-9lated version, PEG-Asparaginase. L-

Asparaginase target malignant lymphoblast by depletion 

of the external source of asparagine, it hydrolyzes L-

asparagine to L-aspartic acid and ammonia resulting in 

depletion of asparagine.
[5]

 Furthermore, it inhibits protein 

synthesis
 

by depleting cellular pool of non-essential 

amino acid. Normal cell can synthesize asparagine via 

the enzyme asparagine synthase, which lack in malignant 

lymphoid cell lack.
[6-7] 

Asparaginase can be given intravenously or 

intramuscularly, which is the most commonly route used 

in children for lowering the risk of sever allergy.
[1] 

 

The most common adverse event of treatment is 

Pancreatitis, sever hyperlipidemia, altered in liver 

function, severe allergic reaction and thrombosis.
[5-8-9-10] 

 

Asparaginase associated pancreatitis defined as acute 

inflammation of pancreas in patient receiving L-

asparaginase, its pathology is un known
 
and can cause 

live threating complication. According to national 

protocols L-asparaginase treatment should be 

discontinued in case of sever pancreatitis.
[5-11]

 Diagnosis 

of pancreatitis is based on a combination of clinical, 

biochemical (amylase, lipase) and radiological evidence. 

The risk for pancreatitis increases with 

hypertriglyceridemia.
[5]

 For that Dyslipidemia, have been 

observed in majority of ALL patient treated with L- 

asparaginase in from of; decrease total cholesterol and 

hypertriglyceridemia this side effect may be explained by 

a reduce synthesis of lipolytic enzymes (such as hepatic 
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ABSTRACT 

Background: Dyslipidemia and pancreatitis have been associated with many malignant diseases. Patients with 

Acute lymphoblastic leukemia on asparaginase therapy may develop pancreatitis and lipid abnormalities. This 

study done to investigate clinical significance of altered lipid profile in patient with ALL on L- asparaginase 

therapy. Methodology: A prospective study involving 80 patients with different age and gender (25% female, 

75% male) patient with ALL (88% T. cell, 12% B. cell) patient divided to two group; 40 (50%) child with age 

range (1-14 years) and 40 (50%) were adult with age (> 14 years). Fasting serum cholesterol (CH), 

triglyceride(TG), low density lipoprotein(LDL), high density lipoprotein(HDL) and serum pancreatic lipase, were 

obtained. Results: Eighty patient with acute lymphoblastic leukemia were studied an altered in lipid profile was 

observed during therapy with L-asparaginase especially(CH,TG,LDL,HDL, Lipase) the means(183.7 mg/dl 

,159.8mg/dl), adult (87.5mg/dl, 173.7), (85.9mg/dl, 49.3mg/dl), (24.5mg/dl, 23.8), (43.2 U/L ,49.2 U/L)  

respectively .After therapy(CH ,TG,LDL,HDL, Lipase) the means were(131.2mg/dl , 137mg/dl), (147.5 mg/dl 

,173.7mg/dl), (75.2 mg/dl ,108.4), (40.13mg/dl, 38.9mg/dl), (89.8 U/L,73.0 U/L). Cholesterol level was higher 

before the initiation of therapy and decreased after therapy. Triglyceride level increases after chemotherapy and 

these were statistically significant (p-value = 0.000). Conclusion:  dyslipidemia and pancreatitis associated with 

L-asparaginase therapy in acute lymphoblastic leukemia. 

 

KEYWORDS: acute lymphoblastic leukemia, total cholesterol, high density lipoprotein cholesterol, low density 

lipoprotein cholesterol, triglyceride, lipase. 
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triglyceride lipase). An alternatively this can be 

associated with interference in the synthesis of apoE 

receptors in liver followed by an accumulation of 

chylomicron remnant.
[12] 

 

The aim of this study was to analyze the effect of L-

asparaginase on lipid profile and pancreatic lipase levels 

before and after the administration of drug. 

 

MATERIALS AND METHODS 
A prospective analytical study was conducted in 

Khartoum state from December (2016) to April (2017) 

involving 80 subject with different ages and gender from 

December 2016 to April (2017). All patients were asked 

to sign an informed consent prior to participate in the 

study. The laboratory tests were all performed under 

controlled conditions. Serum cholesterol (CH), 

triglyceride(TG), high density lipoprotein 

cholesterol(HDL-C), low density lipoprotein 

cholesterol(LDL-C) and pancreatic lipase. Were 

measured enzymatically (cobas integra 400 plus). normal 

levels were defined as a serum concentration mg/dl for 

lipid profile and U/L for lipase. Patient were divided to 

subgroup children (< 14) and adult (>14). The data were 

analyzed using SPSS significance level was defined as 

(p-value <0.05) before and after treatment. 

 

RESULTS 
A total of 80 patients, mean duration for child 43.2 day 

and for adult was 52.35. Mean age for child 6.3 years 

(range 1-14) and 32.60 for adult. Table (1) and (2) shows 

the means of lipid profile and pancreatic lipase 

concentration in treated patient with L-asparaginase. 

 

Table (1): lipid profile and lipase levels in Children before and after L- asparaginase therapy 

 Mean SD 

Lipase before 43.28 11.847 

CH before 183.75 18.786 

TG before 87.53 31.244 

LDL before 85.943 19.8185 

HDL before 24.50 6.304 

Lipase after 89.875 55.1812 

CH after 131.28 19.223 

TG after 147.50 31.114 

LDL after 75.25 18.702 

HDL after 40.13 6.227 

 

Table (2) lipid profile and Lipase levels in adult patient before and after L- asparaginase therapy. 

 Mean STD 

Lipase before 49.23 48.321 

CH before 159.80 36.158 

TG Before 173.70 62.589 

LDL before 49.35 14.138 

HDL before 23.80 4.357 

Lipase after 73.05 58.121 

CH after 137.83 49.107 

TG after 132.13 88.961 

LDL after 108.48 14.49 

HDL after 38.90 4.241 

 

The mean of CH and TG concentrations in child and 

adult before treatment were 183.7 mg/dl, 87.5 mg/dl and 

159.80 mg/dl, 173.70 respectively. And after treatment 

were 131.28 mg/dl, 147.50 mg/dl and 137mg/dl, 132.13 

respectively. CH level was found to be statistically 

significant before L-asparaginase therapy (p-value = 

0.000). While lipase and TG levels were found to 

statistically significant after therapy (Table 3,4).  

 

Table (3): significance correlation before and after therapy in children. 

 Sig. 

Lipase before 

Lipase after 
.000 

Cholesterol before 

Cholesterol after 
.000 

Triglyceride before 

Triglyceride after 
.000 

LDL before& LDL after .022 

HDL before & HDL after .000 
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Table (4): significance correlation before and after therapy in adult. 

  Sig 

Lipase before 

Lipase after 
.000 

Cholesterol before 

Cholesterol after 
.000 

Triglyceride before 

Triglyceride after 
.000 

LDL before& LDL after .000 

HDL before & HDL after .000 

 

There is no significant relationship between age, duration 

and child group before and after treatment. While In 

adults, there is significant relationship between duration 

and triglyceride only before therapy (P-value =0.038) 

table (5). 

 

Table (5): significance correlation of age and duration before and after therapy in adult patient. 

 Age Duration 

Lipase before 0.199 0.142 

Lipase after 0.246 0.068 

CH before 0.368 0.732 

CH after 0.293 0.732 

TG before 0.554 0.038 

TG after 0.661 0.89 

LDL before 0.940 0.825 

LDL after 0.958 0.774 

HDL before 0.315 0.734 

HDL after 0.166 0.626 

 

DISCUSSION 

The finding of this study showed the association between 

L-asparaginase therapy and alteration in lipid profile and 

pancreatitis. The TG, CH, LDL, HDL and lipase were 

statistically significant (table 3, table 4) these results go 

in accordance with the finding of other study by Susan 

K. Parsons, et al which showed significantly higher 

triglyceride level at all phases before, during and after 

treatment. while cholesterol level significantly decrease 

after therapy.
[13]

 A recent study done by; Einollahi N1, et 

al showed that the mean total cholesterol, low density 

lipoprotein cholesterol and high density lipoprotein 

cholesterol, in all age groups and in both gender, were 

significantly lower before chemotherapy than after; 

whereas, mean triglyceride was higher before therapy 

than after.
[14]

  And disagree to study conducted by Janan 

G. Hasan found that mean of serum cholesterol was 

significantly higher during therapy with L-asparaginase 

as compared with level before and after therapy.
[1]

 

 

S. Sahu, et al (…) had noticed among 915 patients 

19(2%) develop pancreatitis. All cases had raised serum 

amylase and lipase.
[15]  

 

ACKNOWLEDGMENT 

I would like to express my deepest gratitude to   Alribat 

university hospital and chemical pathology department. 

 

CONCLUSION 

Based on our finding, lipid profile and pancreatic lipase 

assessment can be employed as beneficial prognostic 

factor in acute leukemia. Furthermore, it can be a simple 

and fast method for follow up the response to 

chemotherapy.
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