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ABSTRACT 

Acute lymphoblastic leukemia (ALL) is a malignant transformation of a clone of cells from lymphoid progenitor cells.     

The aim of the present work was to study some of the adverse effects of the chemotherapeutic agents' methotrexate, 

vincristine, L-asparaginase, cytarabine and doxorubicin in Iraqi patients with acute lymphoblastic leukemia during the 

induction phase. Beside, special emphasis was made for the evaluation of adverse effect of L-asparaginase. Sixty Iraqi 
patients of different ages and gender with acute lymphoblastic leukemia (ALL) attended Baghdad teaching hospital (8 

patients) and central teaching hospital of pediatrics (52 patients) and treated by the chemotherapeutic agent’s methotrexate, 

vincristine, L-asparaginase, cytarabine and doxorubicin were followed for one month. Blood samples were taken from all 

the sixty patients to study the effect of these chemotherapeutic agents on; AST, ALT, serum uric acid, blood urea, total 

serum bilirubin, and hemoglobin; before beginning of the induction phase and after end of the induction phase. However, 

for special emphasis on evaluating  the adverse effects of L-asparaginase,  blood  were sampled from twenty patients only 

to study the effect of the drug on  PT, a PTT, plasma fibrinogen, serum amylase and blood sugar. The adverse effects of the 

above mentioned agents; during the induction phase of therapy; on gastrointestinal tract, central nervous system, immune 
system and some other miscellaneous adverse effect (pain and edema at the administration site, fever, back pain, joint pain 

and fungal infection)  were reported for all the sixty patients involved in the study. The result showed that patients with 

ALL treated with the chemotherapeutic agents methotrexate, vincristine, L-asparaginase, cytarabine and doxorubicin had 

statistically significant (p<0.05) elevation in AST, ALT, blood urea, total serum bilirubin, and hemoglobin after end of the 

induction phase. However,   statistically non-significant (p>0.05) reduction in serum uric acid was observed after end of 

the induction phase.  The parameters PT, a PTT, serum amylase and blood sugar showed statistically significant (p<0.05) 

elevation after end of the induction phase. Besides, there was statistically significant (p<0.05) reduction in plasma 

fibrinogen after end of the induction phase. Adverse effects of these agents during the induction phase on gastrointestinal 
tract, central nervous system, immune system, and other miscellaneous adverse effect (pain and edema at the 

administration site, fever, back pain, joint pain and fungal infection) were also reported.  
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INTRODUCTION 
Leukemia is malignant hematopoietic disease 

characterized by an uncontrolled proliferation and block in 

differentiation of hematopoietic cells these malignant cells 
can spread to the lymph nodes, spleen, liver and other 

tissues. Leukemia is broadly classified as acute or chronic 

referring to the type of cell affected and by the rate of cell 

growth and of myeloid or lymphoid according to the type 

of cell that is multiplying abnormally [1]. Leukemia divided 

into acute myeloid leukemia or Acute Myelogenous 

Leukemia (AML) which characterized by the malignant 

transformation of myeloid stems cells in the bone marrow, 
which are in capable of normal differentiation and 

maturation [2]. Chronic Myeloid Leukemia (CML) is a 

clonal disease that results from an acquired genetic change 

in a pluripotential hemopoietic stem cell [2]. Chronic 

Lymphocytic Leukemia (CLL) is also known as chronic 

lymphatic leukemia. Its typically consists of clonal 

expansion of mature, long-lived, functionally deficient B-

lymphocytes that express high levels of the anti-apoptotic  

 

protein BCL-2 [3]. acute lymphoblastic Leukemia (ALL) 

that result from a monoclonal proliferation and expansion 

of immature B or T lymphocyte progenitor in the bone 
marrow, blood, and other organs [4,5]. Most ALL cases 

occur in children, with an incidence of 3 to 4/100,000 in 

patients 0 to 14 years of age and w1/100,000 in patients 

older than 15 years, in the United States [6]. In children, 

ALLs represent 75% of all acute leukemia (which in turn 

represent 34% of all cancers in this age group), with a 

peak incidence at 2 to 5 years of age [7]. This percentage is 

much lower in adults, in whom acute myeloid leukemia 
(AMLs) and chronic lymphocytic leukemia are more 

common [7, 8]. Epidemiological studies of acute leukemia 

in children have examined a number of possible risk 

factors (e.g., environmental, genetic, or infectious) in an 

effort to determine the etiology of the disease. Only two 

environmental risk factors (ionizing radiation and 

benzene) has been significantly linked with ALL; most 

environmental risk factors [e.g., electromagnetic fields, 
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cigarette smoking] have been weakly or inconsistently 

associated with either form of childhood leukemia[9]. Only 

a few cases (<5%) are associated with inherited, 

predisposing genetic syndromes [10]. Patients with trisomy 

21, Klinefelter syndrome, and inherited diseases with 
excessive chromosomal fragility such as Fanconi anemia, 

Bloom syndrome, Nijmegen breakage syndrome and 

ataxia-telangiectasia have a higher risk of developing ALL 
[4, 10]. The clinical onset of ALL is most often acute, 

although a small percentage of cases may evolve 

insidiously over several months [11]. The most common 

symptoms include fever (caused by leukemia or a 

secondary infection secondary to neutropenia), fatigue and 
lethargy (as a result of anemia), bone and joint pain, and a 

bleeding diathesis (related to thrombocytopenia).Patients 

with precursor T-cell ALL/LBL often present  with a 

mediastinal mass with or without associated pleural 

effusions, which may lead to respiratory distress and other 

signs of superior vena cava syndrome, Common extra 

medullary sites of involvement include lymph nodes, liver, 

spleen, and meninges, whereas less commonly, ALL may 
infiltrate orbital tissues, testes, tonsils, and adenoids

[12]
. 

Diagnosis of ALL depends on physical examination and 

various laboratory tests which include complete blood cell 

counts , peripheral blood smear and bone marrow 

morphological examination .Once a diagnosis of leukemia 

has been made further test are performed on bone marrow 

cells which include cytochemistry , immunophenotyping , 

cytogenetic and molecular analysis [13]. 

1.2Treatment of Acute Lymphoblastic Leukemia 

(ALL) 

1.2.1 General care 

Supportive care including the use of packed red cells, 

platelet transfusions and human recombinant granulocyte 

colony-stimulating factor (G-CSF), are required fairly 

frequently, especially when aggressive multiagent 

chemotherapy is employed, resulting in temporary bone 
marrow failure. When high fever and possible septicemia 

occur in the presence of neutropenia, antibiotic therapy 

should be started after taking appropriate blood cultures 

and chest radiographs, Platelet transfusions allopurinol in 

divided doses is given in all cases before the 

commencement of antileukemic drugs [14]. 

1.2.2 Chemotherapy 
The choice of treatment of ALL is based on the estimated 
clinical risk of relapse in the patient, which varies widely 

among the subtypes of ALL. Three of the most important 

predictive factors are the age of the patient at the time of 

diagnosis, the initial leukocyte count, and the speed of 

response to treatment (i.e., how rapidly the blast cells can 

be cleared from the marrow or peripheral blood) [15]. 

 Treatment is generally divided into 3 phases, namely, 

induction phase, intensification (consolidation) phase, and 
maintenance phase 

1.2.2.11Induction phase 

During this phase, therapy is usually given for 4 weeks 

and consists of vincristine weekly, a corticosteroid such as 

dexamethasone or prednisone, and either repeated doses of 

native L-asparaginase or a single dose of a long-acting 

asparaginase preparation. Intrathecal cytarabine or 

methotrexate, or both, may also be given. Patients at 
higher risk also receive daunomycin or doxorubicin at 

weekly intervals. With this approach, 98% of patients are 

in remission, as defined by less than 5% blasts in the 

marrow and a return of neutrophil and platelet counts to 

near-normal levels after 4-5 weeks of treatment. 

Intrathecal chemotherapy is usually given at the time of 
diagnosis and once more during induction [15]. 

1.2.2.1Consolidation/Intensification phase 

Once remission has been achieved, systemic treatment in 

conjunction with central nervous system (CNS) therapy 

follows. Intensification may involve use of the following 

agents: Intermediate-dose or high-dose methotrexate (1–5 

g/m2) with leucovorin rescue or escalating-dose 

methotrexate without rescue [16]. Drugs similar to those 
used to achieve remission (reinduction or delayed 

intensification) [17]. L-asparaginase for an extended period 

of time [18]. Combinations of the above [18]. 

1.2.3 Maintenance (continuation therapy) 

Patients with ALL generally require prolonged 

continuation therapy, for reasons that are still poorly 

understood. A combination of methotrexate administered 

weekly and mercaptopurine given daily constitutes the 
basis of most continuation regimens

 [19]
. Studies have 

shown that adding intermittent pulses of vincristine and a 

glucocorticoid (prednisone) or dexamethasone to the 

methotrexate / 6-mercaptopurine combination is beneficial 

[15, 20]. 

1.2.4Management of CNS leukemia 
Although cranial irradiation effectively prevents overt 

CNS relapse, concern about subsequent neurotoxicity and 
brain tumors has led many investigators to replace 

irradiation with intensive intrathecal and systemic 

chemotherapy. Systemic treatment including high dose 

methotrexate, intensive L-asparginase and dexamethasone 

.Triple intrathecal therapy with methotrexate cytarabine 

and hydrocortisone is more effective than intrathecal 

methotrexate alone in preventing CNS relapse [20].  

1.2.5 Allogeneic haemopoietic stem-cell transplantation 
Allogeneic haemopoietic stem-cell transplantation is the 

most intensive form of treatment for acute lymphoblastic 

leukemia. allogeneic transplantation clearly benefit to 

several subgroups of patients with high-risk ALL, such as 

individuals with Philadelphia chromosome-positive 

disease (even when treated with a tyrosine kinase 

inhibitor) and those with a poor initial response to 

treatment
 [21,22]

. 

1.2.6 Radiation therapy 
Radiation therapy is the use of high energy x-rays to kill 

cancer cells. It is sometimes used to treat leukemia that has 

spread to the brain and spinal cord or to the testicles. It 

might also be used to reduce pain when the leukemia has 

spread to a bone if chemotherapy hasn't helped [23, 24]. 

 

2. PATIENTS & METHODS  
2.1Study design 

Sixty newly diagnosed patients with ALL during a period 

of about 7 months (from November 2012 to July 2013) 

participated in this study. Eight patients were collected 

from Baghdad teaching hospital and 52 patients were 

collected from Central Teaching Hospital of Pediatrics. 

The patients were 39 males and 21 females. The ages of 

children range from 7 months to 15 years, and the ages of 
adults range from 18 to 52 years.   
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2.2Clinical and Laboratory Evaluation 
Clinical evaluation of patients for the adverse effects of 

chemotherapeutic agents on gastrointestinal tract, central 

nervous system, immune system and on other 

miscellaneous adverse effects during induction phase was 
done by specialized hematologist during one month. 

Blood specimen collection and laboratory analysis (before 

the induction phase and after the induction phase) of AST, 

ALT, total serum bilirubin, blood urea, serum uric acid 

and Hb. Before treatment with L-asparaginase, after 4th 

dose and after end of L-asparaginase dosing for PT, aPTT, 

plasma fibrinogen, serum amylase and random blood 

sugar was done by specialized laboratory researchers who 
did not participate in this study.  

2.3 Chemotherapy
  

L-asparaginase protocol: In Central Teaching Hospital 

of Pediatrics, L-asparaginase was given as IM injection  in 

9 doses every other day  according to United Kingdom 

acute lymphoblastic leukemia 2003 (UKALL2003) for 

pediatrics  protocol. In Baghdad teaching hospital, L-

asparaginase was given as IV infusion during 3 hours for 9 
doses according to UKALL 2003 protocol for adults

 [25].
 

Vincristine protocol: In Central Teaching Hospital of 

Pediatrics, Vincristine was given intravenously as a single 

dose 1.5- 2 mg/m2
 

weekly according to UKALL 2003 

protocol. In Baghdad teaching hospital, Vincristine was 

given intrathecally as a single dose 2 mg/m2 weekly 

according to UKALL 2003 protocol for adults [25].
 

Methotrexate protocol: In Central Teaching Hospital of 
Pediatrics, Methotrexate was given as weekly dose 

intrathecally according to the age: 6 mg (age <1 yr.), 8 mg 

(age 1 yr.), 10 mg (age 2 yrs.), 12 mg (age > 3 yrs.) 

according to UKALL2003 protocol as prophylactic from 

CNS leukemia [25]. In Baghdad teaching hospital, MTX 

(12.5 mg) was given intrathecally in adults as prophylactic 

from CNS leukemia according to UKALL 2003 protocol 

for adults [26]. 
Cytarabine protocol: In Central Teaching Hospital of 

Pediatrics, Cytarabine was given intrathecally only one 

dose in day 1 of the induction phase according to the age:  

<1 year 20 mg, 1-2 years 30 mg, 2-3 years 50 mg, >3years 

70 mg, according to UKALL 2003 protocol [25]. In 

Baghdad teaching hospital, Cytarabine100 mg was given 

to adults' intrathecally only as one (single) dose in day 1 of 

the induction phase according to UKALL 2003 protocol 
for adults [25].  

Doxorubicin protocol: In Central Teaching Hospital of 

Pediatrics, Doxorubicin was given weekly as intravenous 

dose 20 mg/m2 over 3-5 hours to pediatrics according to 

UKALL 2003 protocol [25]. In Baghdad teaching hospital, 

Doxorubicin was given intravenously on weekly doses of 

30-60 mg/m2 to adults according UKALL 2003 protocol 

for adults [25].  

 The duration of the induction phase in UKALL 2003 

protocol for adults and UKALL 2003 protocol for 

pediatrics is one month.  

UKALL 2003 pediatrics protocol: The chemotherapeutic 

agents were given as follow: L-asparaginase was given in 
9 doses by IM route every other day starting from day 7 of 

beginning the induction phase. Vincristine was given by 

IV route on weekly basis, 4 doses given during the 

induction phase starting from day 1. Intathecal 

methotrexate was given on weekly basis, 4 doses given 

during the induction phase starting from day 1. Intrathecal 

Cytarabine was given as single dose in day 1 only. 

Doxorubicin was given intravenously 4 doses starting 
from day 1 of beginning the induction phase. Doxorubicin 

was added to the above chemotherapeutic agents only for 

patients with high risk group such as high percentage of 

blast cells (more than 25%) and Down syndrome. Only 

four pediatric patients treated as high risk group in this 

study. All adults treated with doxorubicin. 

UKALL 2003 protocol for adults: The chemotherapeutic 

agents were given as follow: L-asparaginase was given as 
IV infusion in 9 doses from day 7 every other day. 

Vincristine was given by IV infusion on weekly basis, 4 

doses given during the induction phase starting from day1. 

Intathecal methotrexate was given on weekly basis, 4 

doses given during the induction phase starting from day1. 

Intrathecal Cytarabine was given as single dose in day 1 

only. Doxorubicin was given intravenously 4 doses 

starting from day 1 of beginning the induction phase. 
Doxorubicin was given to all adults patients with or 

without risk factors when compared to pediatrics 

regimens.   

For the above two protocols; the chemotherapeutic agents 

administered IV, IM  and intrathecal should not be given 

in the same time, rather, 12-24 hour interval between 

them. 

2.4 Statistical Analysis 
Data were analyzed by using Med Calc program v.6. This 

Software is developed for medical and statistical software 

solutions. 

Differences between means were tested by pair t-test, 

whereas differences between proportions were tested by 

Chi-square. 

Differences in findings (two variables) with P value less 

than 0.05 were considered significant. The difference with 
P values less than 0.01 were considered highly significant, 

and P values less than 0.0001 were considered very highly 

significant. 

1. Demographic data and base line characteristics of 

the patient  

This study included sixty patients treated with 

chemotherapeutic agents (L-aparaginase, MTX, 

vincristine, cytarabine and doxorubicin) for ALL. 
Demographic data and base line characteristics of the 

patients were shown in table (3-1) A and (3-1) B:  

                                                                

TABLE (3-1) A: Demographic data of the patients 

Parameters Means ± SD  and (percentages) 

Age 8.7217±8.55671 

Weight 26.8133±19.05694 

B.S.A 0.8968±0.38401 

Gender  male 40 (66%) female 20 (34%) 



Chemotherapeutic agents in Iraqi patients with acute lymphoblastic leukemia 

587 

TABLE (3-1) B: Patients baseline characteristics 

Parameters Numbers and (percentages) 

Diagnosis ALL-L2 25 (41%) ALL-L2 35 (58. %) 

Hx. of bleeding% 0 (0%) 60 (100%) 

Hx. of thrombosis% 0 (0%) 60 (100%) 

Presence of H.T% 0 (0%) 60 (100%) 
Presence of D.M% 1 (1.6%) 59 (99%) 

Family Hx. of bleeding% 0 (0%) 60 (100%) 

Family Hx. of thrombosis% 0 (0%) 60 (100%) 

Family Hx. of leukemia% 3 (5%) 57 (95%) 

Family Hx. of other cancers% 1 (1%) 59 (99%) 
IM= Intramuscular, IV= Intravenous 
H.T= Hypertension, D.M= Diabetes mellitus 
B.S.A=Body surface area, Hx= History 

 

TABLE (3-2): Effect of the chemotherapeutic agents (L-asparaginase, MTX, vincristine, cytarabine and doxorubicin) on 

biochemical parameter 

 

Parameter       Before induction phase After induction phase P-value 

AST (U/L) 14.61 ±7.19 35.31 ± 23.60*** <0.0001 P 

ALT(U/L) 12.23 ± 8.09 31.67 ± 17.09*** <0.0001 p 
Serum uric acid (Umol/l) 231.12  ± 105.30 197.77 ± 96.581* 0.187 

Blood urea (mmol/l) 3.82 ± 0.9162 5.89 ± 1.7521*** 0.0001 P< 

Total serum bilirubin (mmol/l) 8.31 ± 3.5339 16.96 ± 8.0512*** 0.0001 < p 

Hemoglobin% (g/dl) 7.71 ± 2.29 9.85 ± 1.36* P<0.012 

PT (seconds) 12.78 ± 0.8955 15.68 ± 3.79*** 0.0001 P < 

 

a PTT (seconds) 29.95 ± 1.54 38.05 ± 3.94*** P < 0.0001 

Plasma Fibrinogen (mg/dl) 216.50 ± 61.18 135.20 ± 56.22 *** P < 0.0001 
Serum amylase (U/L) 32.15 ± 8.9650 51.1 ±  23.60** P = 0.0027 

Random blood Sugar(mmol/l) 4.02 ± 0.50 5.10 ± 0.88*** P < 0.0001 
 
Values are presented as Mean ± SD. * Significant increase compared to pretreatment with the chemotherapeutic agents for all the 60 
patients. **high significant increase in PT compared to pretreatment with L-asparaginase for 20 patients from total 60 patients. *** Very 

high significant increase compared to pretreatment with L-asparaginase for 20 patients from total 60 patients.  

 

TABLE (3.3) Effect of the chemotherapeutic agents (L-asparaginase, MTX, vincristine, cytarabine and doxorubicin) on 
biochemical parameter before starting L-asparaginase and after 4th dose of L-asparaginase 

 

Parameter Pretreatment with L-

asparaginase 

After 4th dose of L-

asparaginase           

P-value 

PT (seconds)   12.76 ± 0.90 13.97 ± 1.51**                  P =0.0001 

a PTT (seconds) 29.95 ± 1.54        33.17 ± 2.59***              P < 0.0001 

Plasma Fibrinogen (mg/dl)      216.50  ± 61.18       173.10 ± 65.22 ***                P <0.0001 

Serum  amylase(U/L) 32.15 ± 8.97        40.28 ± 14.85*                  P= 0.0396 

Random blood Sugar (mmol/l)        4.02 ± 0.50          4.29  ±  0.56          P= 0.0926 
Values are presented as Mean ± SD. * Significant increase compared to pretreatment with the chemotherapeutic agents for all the 60 
patients. **high significant increase in PT compared to pretreatment with L-asparaginase for 20 patients from total 60 patients. *** Very 

high significant increase compared to pretreatment with L-asparaginase for 20 patients from total 60 patients. 

 
TABLE (3-4): Effect of the chemotherapeutic agents on (L-asparaginase, MTX, vincristine, cytarabine and doxorubicin) 

biochemical parameter after 4th dose of L-asparaginase and after end of L-asparaginase dosing 

 

Parameter   

 

After 4th dose of 

L-asparaginase            

Post treatment with L-

asparaginase   

P-value        

PT (seconds) 13.97 ± 1.51          15.68 ± 3.79 **              P = 0.0073 

a PTT (seconds) 33.17 ± 2.59         38.05 ± 3.94***              P < 0.0001 

Plasma Fibrinogen (mg/dl)         173.10 ± 65.21       135.20 ± 56.22 ***               P<0.0001 

Serum amylase (U/L) 40.28 ± 14.85      51.14  ± 23.60 **                P= 0.0019 
Random blood Sugar(mmol/l) 4.29 ± 0.56         5.10 ± 0.88 **                P= 0.0011 

Values are presented as Mean ± SD. * Significant increase compared to pretreatment with the chemotherapeutic agents for all the 60 

patients. **high significant increase in PT compared to pretreatment with L-asparaginase for 20 patients from total 60 patients. *** Very 
high significant increase compared to pretreatment with L-asparaginase for 20 patients from total 60 patients. 
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TABLE (3-5): The adverse effect of the chemotherapeutic agents (L-asparaginase, MTX, vincristine, cytarabine and 

doxorubicin) on gastrointestinal  

Adverse effects Numbers and  (percentages) of 

occurrence of the adverse effects    

n=60 

YES NO 

Nausea 42 (70%) 18 (30%) 
Vomiting 42 (70%) 18 (30%) 

Loss of appetite 38 (62%) 22 (38%) 

Diarrhea 29 (48%) 31 (52%) 

Constipation 3  (6% ) 57 (94%) 

Acute pancreatitis 1 (1%) 59 (99%) 

Hemorrhagic pancreatitis 0 (0%) 60 (100%) 

Abdominal pain 47 (78%) 13 (22%) 

Wt. loss 27( 46% ) 33 (54%) 
Wt. gain 2   (4%) 58 (96%) 

tract during the induction phase 

 

TABLE (3-6): The adverse effect of the chemotherapeutic agents (L-asparaginase, MTX, vincristine, cytarabine and 

doxorubicin) on central nervous system during the induction phase 

Adverse effects Numbers and (percentages) of 

occurrence of the adverse effects    

n=60 

YES NO 

Agitation 44   (74%) 16 (26%) 

Depression 45   (76%) 15   (24%) 

Hallucinations 3    (6%) 57   (94%) 

Confusion 45   (76%) 15    (24%) 
Somnolence    1     (1%)      59   (99%) 

Seizures 0      (0%) 60 (100%) 

Impaired consciousness 1       (1%) 59   (99%) 

Fine tremor of the fingers 1       (1%) 59    (99%) 

Coma 0       (0%) 60 (100%) 

Seizures 0       (0%) 60 (100%) 

unconsciousness 0       (0%) 60 (100%) 

 

TABLE (3-7): The adverse effect of the chemotherapeutic agents (L-asparaginase, MTX, vincristine, cytarabine and 
doxorubicin) on immune system during the induction phase 

Adverse effects Numbers and  (percentages) of 

occurrence of the adverse effects   

n=60 

YES NO 

Local erythema 19(32%) 41(68%) 

Urticaria 11 (34%) 49(66%) 

Breathing difficulties 14 (42%) 46(48%) 

Bronchospasm 7 (12%) 53(88%) 

Anaphylactic shock 0 (0%)  60(100%) 

 
TABLE (3-8): The adverse effect of the chemotherapeutic agents (L-asparaginase, MTX, vincristine, cytarabine and 

doxorubicin) on other miscellaneous adverse effects during the induction phase 

Adverse effects Numbers and (percentages) of 

occurrence of the adverse effects             

n=60 

YES NO 

Pain at injection site 53(88%) 7(12%) 

Edemas at injection site 2(3%) 58(97%) 

Fever 22(36%) 38(64%) 

Back pain 38(64%) 22(36%) 

Joint pain 52(86%) 8(14%) 

Fungal infections 52(86%) 8(14%) 
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4. DISCUSSION   

The present study showed that after end of the induction 

phase (after treatment), very high significant elevation in 

AST and ALT was found. The elevation in the AST and 

ALT is caused by one or combination of the therapeutic 
agents investigated in this study, namely, L-asparaginase, 

MTX, Vincristine, Cytarabine and doxorubicin. 

Concerning L-aspaaginase, the reasons for the 

considerable elevations in AST and ALT caused by the 

drug are due to glutamine deficiency, decreased hepatic 

protein synthesis, oxidative stress, and consequent 

impairment of mitochondrial b-oxidation [27, 28]. Beside, L-

aspaaginase causes instances of macro- and micro 
vesicular liver steatosis[29]. Herrera et al.1984  Show six 

patients with ALL were treated in induction phase with 

vincristine, prednisolone and doxorubicin, shortly after the 

administration showed an increase in AST, ALT activity 

[30]. Exadaktylos et al.,1994 show acute hepatotoxicity 

with intermediate-dose methotrexate in children with 

leukemia and non-Hodgkin's lymphoma [31]. 

In this study, total serum bilirubin concentration before 
beginning the induction phase (base line) was within 

normal range. However, after the induction phase there 

was very high significant elevation in total serum 

bilirubin. Recent studies show similar found in this 

investigations   Oettgen et a1.,1970 reviewed the toxicity 

of the E coli preparation of L-asparaginase in 131 children 

and 143 adults with various neoplastic diseases, their data 

suggest that the drug may be more toxic to the adult liver 
and  Increased levels of bilirubin, 29% and 51%, 

respectively[32]. 

This study show normal value of blood urea concentration 

in newly diagnosed patients with ALL before beginning of 

the induction phase. After the induction phase, there was 

very high significant elevation in blood urea concentration 

after the end of induction phase. Several factors are known 

to contribute to the nephrotoxic potential of antineoplastic 
drugs in patients with ALL; namely the concomitant use of 

combination of chemotherapy, urinary infections, 

intravascular volume depletion, sepsis and other co 

morbidities. Chemotherapy-induced nephrotoxicity may 

affect glomeruli, tubules, renal vasculature or excretory 

system depending on the drugs involved [33]. Kopecna 

showed improved chance for cure and prolonged survival, 

especially in childhood leukemia, implies the necessity for 
long-term follow-up of body systems. Effects of 

therapeutic approaches and different complications are 

mostly directly related to the kidney [34]. 

The results of this study showed an elevation from the 

baseline level of serum uric acid in patients with ALL 

before starting the induction phase. This study showed that 

after end of the induction phase, there was a non-

significant reduction in total serum uric acid after end of 
the induction phase. The increase in uric acid 

concentration in plasma is constantly present in patients 

with tumor lysis syndrome (TLS). Hyperuricemia may be 

already present at time of diagnosis of ALL, or it may 

develop 2–3 days after initiation of anti-cancer treatment 

[35]. Recent studies show similar results: Kedar et al., 1995 

Tumor lysis syndrome (TLS) is a well-recognized 

complication of leukemia and lymphoma, especially in 

patients with B-cell or T-cell neoplasms and a large tumor 

burden [36]. 

The results of this study show lower concentration of 

hemoglobin from the normal baseline level in patients 

with ALL before starting the induction phase. Anemia is 
common in patients with newly diagnosed ALL[37]. 

Anemia in children with cancer is associated with 

decreased erythropoietin activity but not with inadequate 

erythropoietin production, leading to the assumption that 

anemia in patients with leukemia mainly results from 

suppression of normal hematopoiesis in the bone marrow 

by infiltrating blasts [38, 39] .The current study show that 

after end of the induction phase, there was a significant 
increase in hemoglobin concentration. A similar result was 

shown by Simone. But failed to demonstrate any 

significance for this factor, although there was a trend 

towards worse survival over 8 g/dl [40]. 

The results of this study showed that normal value of 

plasma fibrinogen concentration in patients with ALL 

before treatment with L-asparaginase (after one week from 

starting the other chemotherapy). After 4th dose of L-
asparaginase, plasma fibrinogen concentration exhibited 

very high significant decrease when compared with 

pretreatment concentration. After 9th dose of L-

asparaginase, there was very high significant decline in 

plasma fibrinogen concentration when compared with 

after 4th dose. Besides, there was very high significant 

reduction in fibrinogen concentration when comparing 

pretreatment concentration and the concentration after 9th 
doses of L-asparaginase. Recent study show similar result. 

Vicarioto et al., 1986 studied fibrinogen and AT-III 

sequentially during remission induction in 20 ALL 

children. There was a significant decrease in the plasma 

fibrinogen and AT-III in the first 2 weeks [41].   

The results of this study showed normal value of PT and 

aPTT in patients with ALL before starting the treatment 

with L-asparaginase. After 4th dose of L-asparaginase, PT 
demonstrated   high significant prolongation and aPTT 

showed very high significant prolongation when compared 

with pretreatment value. After 9th dose of L-asparaginase 

(after end of induction phase), there was high significant 

prolongation in PT and there is very high significant 

prolongation in a PTT when compared that to after 4th 

dose of L-asparaginase. In addition, there was very high 

significant prolongation in PT and aPTT when comparing 
L-asparaginase pretreatment value with the value after 9th 

doses of L-asparaginase. Recent study show similar result. 

Ott et al., 1988 show the incidence of thrombotic or 

hemorrhagic complications following L-Asparaginase 

therapy for childhood lymphoblastic leukemia [42]. 

The results of this study showed normal value of serum 

amylase activity in patients with ALL before starting the 

treatment with L-asparaginase. After 4th dose of L-
asparaginase, serum amylase activity shows a significant 

elevation when compared with pretreatment activity. After 

9th dose of L-asparaginase, there is high significant 

elevation in serum amylase activity when compared with 

the activity after 4th dose. Furthermore, there is high 

significant elevation in serum amylase when compared to 

pretreatment value with the value after 9th doses of L-

asparaginase. The mechanisms of L-asparaginase-induced 
pancreatitis in humans remain unknown but there are 
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many reports of L-asparaginase-induced pancreatitis [43]. 

Recent studies show similar results: Raetz & Salzer show 

L-asparaginase-associated pancreatitis has been reported 

in 1–18% of pediatric ALL patients [44].  

The results of the current study demonstrated normal value 
of random blood sugar in patients with ALL before 

treatment with L-asparaginase. After 4
th

 dose of L-

asparaginase, the increase in random blood sugar was non-

significant when compared with pretreatment. After 9th 

dose of L-asparagine, there was high significant elevation 

in random blood sugar when compared to that after 4th 

dose. Besides, there is very high significant elevation in 

random blood sugar when comparing pretreatment 
concentration and the concentration after nine doses of L-

asparaginase. Hyperglycemia is a well-documented 

complication of L-asparaginase therapy for ALL [45]. Other 

studies show results similar to this study: Hsu et al., 2002  

Show significant relationship between L-asparaginase 

treatment and hyperglycemia also suggested that some 

malignancies such as ALL can affect the glucose 

homeostasis [46]. 
In the present study, the adverse effects of the 

chemotherapy on gastrointestinal tract occurred in 

different number of patients and percentages of occurrence 

during induction phase as follow: nausea n=42 (70%) , 

vomiting n=42 (70%), loss of appetite n=38 (62%), 

abdominal pain n=47 (78%), diarrhea n=29 (48%), 

constipation n=3 (6%), acute pancreatitis n=1 (1%), 

Hemorrhagic pancreatitis n=0 (0%), weight loss n=27 
(46%) and weight gain n=2 (4%). Severity of nausea and 

vomiting are responsible for the poor treatment 

compliance [220]. Recent studies reported similar adverse 

effects observed in the present Study [25, 47, 48-51]. The 

adverse effects of chemotherapy on CNS in the present 

study,  appeared in variable numbers of patients and 

percentages of occurrence during induction phase as 

agitation n=44 (74%), depression n=45(76%), confusion 
n=45 (76%), hallucinations n=3(6%), somnolence n=1 

(1%), seizures n=0 (0%), impaired consciousness n=1 

(1%), fine tremor of the fingers  n=1(1%), coma n=0 (0%) 

and unconsciousness n=0 (0%) occurred rarely. This study 

show similar results with recent studies [25, 52-54]. 

In the present study,  the effects of chemotherapy on 

immune system was observed in different numbers of 

patients and percentages of occurrence during induction 
phase as follow: local erythema n=19 (32%), urticaria 

n=11 (34%), breathing difficulties n=14 (42%) occurred 

frequently, bronchospasm n=7 (12%) less frequent, and  

anaphylactic shock n=0 (0%) not occurred. Recent studies 

showed similar results as found in this investigation  [55-60]. 

In the present study, the effect of chemotherapy on other 

miscellaneous adverse effects in numbers of patients and 

percentages of occurrence during induction phase as 
follow: pain at injection site n=53 (88%),oedemas at 

injection site n=2 (3%), fever n=22 (36%), back pain n=38 

(64%), joint pain n=52 (86%), fungal infections n=52 

(86%). Recent studies show similar results found in this 

investigations [61]. 
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