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Abstract
Background: Pediatric leukemia survival rates have improved dramatically over 
the past decades. However, current treatment protocols are still largely ineffective 
in cases of relapsed leukemia and are associated with a significant rate of chronic 
health conditions.

Objective: Estimate the overall survival (OS) and event-free survival (EFS) rates to 
find the effectiveness of the treatment for patients with leukemia and five years 
survival rate in relation to the years of diagnosis.

Patients and methods: A retrospective study was carried out on children less 
than or equal to 15 years of age who had suffered leukemia and were admitted 
and diagnosed at Basra Maternity and Children Hospital, pediatric oncology from 
first of January of 2004 till 31st of December 2008. Five hundred seventy eight 
patients diagnosed with cancer were admitted to pediatric oncology unit during 
that period.

Result: Five hundred seventy eight patients diagnosed with cancer were 
admitted to pediatric oncology unit during that period, leukemia diagnosed 
in 258 (44.6%) of all malignancy cases, from which acute lymphoblastic 
leukemia was diagnosed in 205 (82.7%), acute myeloid leukemia 32 (12.9%) 
and chronic myeloid leukemia 11 (4.4%). The 5-year overall survival and 
event-free survival in Acute lymphoblastic leukemia were (45.4%) and 
(39.5%) respectively, this percent was higher than other types of leukemia. 
Most of patients were from Basra (center and north), Maysan and Thi-qar.  
 A higher percentage of patients with leukemia were males (57.7%) with male to 
female ratio 1.3:1, and the 5-years overall survival (OS) and event-free survival 
(EFS) in males were higher than females. The males also had slightly higher death 
percentage than females.

Children ages 1-5 years had the best outcome with highest percentage of patient 
who had 5-year overall survival (OS) (44.6%) and event-free survival (EFS) (38.2%) 
lowest death percentage 28.2%, while infant had the highest death percentage 
45.4%. Concerning relapse among patients with leukemia no relapse was observed 
among infants, while highest relapse percentage among children >10 years. 
Standard risk acute lymphoblastic leukemia had higher percentage of 5-year 
overall survival 56.4%, and event-free survival 47.2% than higher risk, there was 
significant difference between these groups.

A forty patient out of all cases with leukemia had relapse (16.1%) cases and the 
most common site of relapse is the Bone Marrow (80%) followed by Central 
Nervous System (12.5%). Relapse was commonest during the 1st year following 
diagnosis and starting treatment.

Eighty three patients passed (33.4%) of total patient in the study, the majority of 
death cases occurred within the 1st year (54.2%) of diagnosis followed by the 2nd 
year (25.3%) and the most common cause of death are bleeding especially (Intra 
Cranial Bleeding) (27.7%), followed by infection mainly sepsis (22.9%).
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Introduction
Leukemia is the most common type of childhood cancer, 
accounting for more than 3000 new cases annually and 25% 
of all malignancies diagnosed in patients younger than 20 
years in the United States. Subtypes and prevalence include 
acute lymphoblastic leukemia (ALL) among 75% of cases; acute 
myelogenous leukemia (AML) in 20%, and chronic myelogenous 
leukemia (CML), less than 5%. Other types of chronic leukemia, 
including those of lymphocytic and myelomonocytic cell lineages, 
are extremely rare in childhood [1]. 

Statistics have shown that leukemia is one of the most common 
malignancies in Jordan, Lebanon, Bahrain, Egypt, Iraq, Libya, 
Kuwait, Oman, Qatar, Saudi Arabia, Syria, and the UAE. In most 
of these countries, leukemia is also the major form of pediatric 
cancer [2].

Leukemia is the most common childhood malignancy in Basra. 
Childhood leukemia rates in Basra were more than doubled 
over a 15-year period, Basra’s childhood leukemia survival rates 
compared unfavorably with Kuwait and Oman, as well as the 
United States, the European Union, and other countries [3].

Acute lymphoblastic leukemia (ALL)
Acute lymphoblastic leukemia (ALL) is the most common pediatric 
malignancy, comprising 25% of cancers occurring before age 15 
years and 19% among those younger than age 20 years. The 
5-year survival rate increased from 83.7% in 1990-1994 to 90.4% 
in 2000-20005 [4]. Female to male ratio is 1:1.2, Peak incidence 
2–5 years. Incidence in white children is twice as high as in 
nonwhite children [1]. 

Pediatric Myeloid Leukemia
Acute myeloid leukemia (AML)
Acute Myeloid Leukemia is a heterogeneous class of leukemias 
that arise within the bone marrow precursors [5]. (AML) is 
relatively rare in children, accounting for 15-20% of pediatric 
leukemias, but causes a disproportionate number of childhood 
cancer deaths. For children less than 15 years of age overall 
survival rates are now approximately 60-70% [6].

Chronic myelogenous leukemia (CML)
Chronic myeloid leukemia (CML) is a clonal myeloproliferative 

disorder of the primitive hematopoietic stem cell and is 
characterized by the presence of the Philadelphia chromosome. 

This abnormal chromosome results from reciprocal translocation 
involving the long arms of chromosome 9 and 22 [7].

(CML) accounts for less than 5% of all childhood leukemias. It is 
slightly more common in males than in females. The incidence 
of (CML) is about 1–1.5 per 100,000 persons per year. There 
appears to be no association with social class or ethnicity, and 
its incidence appears to be remarkably constant worldwide [8].

Leukemia survival
Pediatric leukemia survival rates have improved dramatically 
over the past decades. However, current treatment protocols 
are still largely ineffective in cases of relapsed leukemia and are 
associated with a significant rate of chronic health conditions. 
There is a continued need for new therapeutic options [9,10].

Factors affect the survival
For All leukemia type in general a large population-based and 
long term study of pediatric leukemia survival, boys continued 
to show poorer survival. These disparities were not completely 
explained by treatment received, tumor prognostic or socio-
demographic factors [10].

Some studies revealed a relation between residence of the 
patient with cancer in general and leukemia in particular and 
the survival rate [11,12], higher rate of 5-year survival was found 
among children with leukemia in major cities compared with 
children living in inner regional and outer regional localities was 
found in a study in Australia [13].

ALL survival
Survival prognostic factor is the choice of appropriate risk-
directed therapy, with the type of treatment chosen according 
to the subtype of (ALL), the initial white blood count, the age of 
the patient, and the rate of response to initial therapy. One of 
the generally believed to adversely affect outcome include age 
<1 year or >10 years at diagnosis [14].

Survival is related to age, 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). One of the most important 
predictive factors is the age of the patient at the time of diagnosis 
the age at tumor diagnosis was a single most potent prognostic 
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Conclusion: Higher relapse and death occurred during 1st year of treatment and 
the outcome of patients with leukemia was improved at the last years of the 
study but still there is high percentage of death and noncompliance, bleeding and 
infections were the major causes of death.
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factor of childhood leukemia survival, with infants experiencing 
the poorest survival. This significant variability persisted after 
adjustment for the effect of other covariates. Therefore, there 
is a need to identify other prognostic factors that are associated 
with age in order to provide a meaningful explanation of the 
impact of age on pediatric leukemia survival [15].

Chromosomal abnormalities, including hypodiploidy, the 
Philadelphia chromosome, and gene rearrangements, and certain 
mutations, portend a poorer outcome in (ALL). More-favorable 
characteristics include a rapid response to therapy, hyperdiploidy, 
trisomy of specific chromosomes, and rearrangements of the 
TEL/AML1 genes [16].

The National Cancer Institute (NCI) SEER Program reported that 
5-year survival for US patients younger than age 15 years with (ALL) 
increased from 80.2% to 87.5% between 1990-1994 and 2000-
2004. Five-year survival rates for adolescents age 15 to 19 years 
increased from 41.0% in 1980-1984 to 61.1% in 2000-2004 [17].

AML survival
The prognosis of children who have (AML) has improved greatly 
during the past 3 decades. Rates of complete remission (CR) 
in (AML) are as high as 80% to 90% and overall survival (OS) 
rates of 60% now are reported. This success reflects the use of 
increasingly intensive induction chemotherapy followed by post 
remission treatment with additional anthracyclines and high-
dose cytarabine or myeloablative regimens followed by stem cell 
transplantation (SCT) [18].

About 90% of children with (AML) achieve remission with one or 
two courses of intensive combination chemotherapy. Usually a 
total of four blocks of treatment are required. Allogeneic bone 
marrow transplantation is reserved for those children in whom 
response to chemotherapy is slow. The disease free survival is 
now in the region of 60% [19].

CML survival
In chronic phase (90%) patients sometimes enjoyed unimpaired 
lifestyles for periods of many months to years, with minimal 
therapy during the chronic phase of their disease. However, if 
untreated, most patients will experience progressive disease 
from 3 to 8 years after diagnosis. Overall, blast crisis will develop 
in 75% to 85% of all untreated patients with (CML). Blast crisis 
is a clinically high- risk form of (CML) that is difficult to control 
with chemotherapy and often leads to death within a short time, 
usually months [20].

Factors with prognostic significance in (CML) are age (less than 
1 year old) have a higher chance of survival, low platelet count 
(less than 100×109/l or less), increased hemoglobin F (more than 
10–15%) and more than 4% of blasts in peripheral blood as well 
as more than 5% in bone marrow appear to be associated with a 
poor prognosis [21,22].

Two-year survival rates improved from 53% in the first time 
period to 61% in the most recent because of reduced transplant 
related mortality. Relapse rates ranged from 14% to 22% [16].

The study aims to:

1. Analyze the outcome of the patient with leukemia in 
relation to factors like (sex, age, residence, risk group) and 
the effect of these factors on the patient survival rate.

2. Estimate the overall survival (OS) and event-free survival 
(EFS) rates to evaluate the effectiveness of the treatment.

3. Study the five years survival rate in relation to the years of 
diagnosis.

Patients and Methods
A retrospective study was carried out on children less than or 
equal to 15 years of age who had suffered leukemia and have 
been admitted and diagnosed at Basra Maternity and Children 
hospital in pediatric oncology unit, the study inclusion criteria:

•  Any patient registered at oncology unit less or equal to 15 
years with leukemia (ALL, AML, CML).

• Time of admission from first of January of 2004 till end of 
December 2008.

•  Received and completed the induction chemotherapy.

Leukemia cases were 258 patients their ages was less than 15 
years, two hundred forty eight patients were included in the 
study male cases were 143 cases while 105 female. 205 with 
ALL, 32 with AML and 11 with CML. Ten patients were excluded, 
6 because of lack of adequate information (because the family 
refused treatment or patient referred to other center or outside 
the country) and 4 died before starting therapy.

Study variables
Age at diagnosis: The age at diagnosis of patients was calculated 
from the date of birth till date of admission and extracted data 
from all patients 0 to 15 years of age at the time of diagnosis. Age 
groups was divided into 4 groups, namely: (a) <1 year, (b) 1–5, (c) 
>5–10, (d) >10 years. These age categories represent pediatric 
malignancies groupings used in most studies [10,15].

Year of diagnosis: This study takes data collected from the 
hospital registries for 5 years (2004-2008). Every year for which 
leukemia was diagnosed was accounted as well as mortality 
status of the patients. To provide some insight into the survival 
of these patients by group of years of diagnosis, a five-year 
interval categories was started from the year of diagnosis (2004–
2009, 2005–2010, 2006–2011, 2007–2012, 2008–2013). These 
categories simulate the five-year survival periods commonly 
used in assessing the clinical benefits of cancer therapeutics [10].

From 2004 to 2006 patients were treated according to UKALL 
2003 protocol, but since 2007 the BFM (Berlin-Frankfurt-Münster) 
protocol was added to treatment with UKALL 2003 protocol.

Risk group: Patients with (ALL) were classified to standard risk 
group (those with age group more than 1 year and less than 10 
years and an initial white blood cell counts less than 50000), 
while high risk group (those less than 1 year and more than 10 
years and more than 50000 white cells.
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The definition of central nervous leukemia (CNS) involvement 
was based on the presence of at least five white blood cells per 
micro liter of cerebrospinal fluid (CSF) with leukemia cells on 
cytocentrifuged smear, or the presence of cranial nerve palsies, 
or the detection of intracranial infiltrate in cranial tomography or 
magnetic resonance image [14].

Residence: The patients’ residence was assessed into four 
governorates Basra, Maysan, Thi-qar and Others, Basra was 
divided according to a design by Habib OS et al. [22] into 5 major 
areas: Basra center, northern area (Qurna, Medina, Hartha), 
western area (Al-Zubair district), eastern area (Shatt Alarab and 
Alshlamja), and southern area (Abu Alkhaseeb and Fao).

Five year outcome and survival: Relapse or death, were 
considered to be the end point of an event. Overall survival (OS) 
defined as the number of all patients included in the study from 
the date of diagnosis until the date of death. Event-free survival 
(EFS) was defined as time in first complete remission, until death 
or relapse [23].

Status of patients after 5 years from starting date of therapy was 
reviewed: if the patient is still alive this includes (ended treatment 
with complete remission or relapse), noncompliance or death.

Complete remission of leukemia patients is defined as the 
absence of leukemic blast cells in CSF or blood and 5% or fewer 
lymphoblast in marrow aspirate for at least 30 days; evidence of 
regeneration of normal marrow cells and absence of symptoms 
and signs of central nervous system, bone marrow and other 
sites (testes, ovaries, etc.) leukemia.

Relapse is defined as recurrence of more than 5% lymphoblast 
or localized leukemic infiltrate at any sites, central nervous 
system (CNS) leukemia relapse was diagnosed on the basis of 
cranial nerve palsies or the leukemic blast cells in Wright-stained 
centrifuged cerebrospinal fluid samples, (B.M) leukemia relapse 
diagnosed by bone marrow aspiration and (other sites) leukemia 
relapse was diagnosed by biopsy [10,18], time of relapse (within 
the 1st, 2nd till 5th year) also included.

Noncompliance defined as any patient with abandonment of 
treatment for more than 1 year. The time of death within the 
(1st, 2nd till 5th year) and causes of death were also included in 
this forma like infection (sepsis, pneumonia), bleeding (ICB or GIT 
bleeding) and other causes.

Methods
The 5-year survival rate (Overall survival and Event-free survival) 
was estimated in correlation with each variable alone to find 
the effect of each variable on the survival rate. Survival can be 
expressed in terms of the percentage of those cases alive at 
the starting date that were still alive after a specified interval. 
The choice of interval is arbitrary (in this study it was 5years 
interval.

Statistical analysis
Statistical analysis was done using The Statistical Package for 
Social Sciences (SPSS), version 18.0, (SPSS Inc., Chicago, IL, 
U.S.A), data were expressed and comparisons of proportions 

was performed by crosstab using Chi-Square test to examine the 
association between the study variables and the outcome of the 
patients with leukemia [23]. Kaplan-Meier method was used to 
determine the overall and event free survival rate according to 
the year of diagnosis. For all tests p-value of <0.05 was considered 
as statistically significant.

Results
A five hundred seventy eight patients aged less than or equal 
to15 years were diagnosed with malignancy admitted to Basra 
pediatric oncology unite from first of January of 2004 till end 
of December 2008, leukemia cases were258 (44.6%) of all 
malignancy cases.

Distribution of patients with Leukemia 
according to their sex and age
A total of 248 patients with leukemia were included in the study, 
male cases of leukemia more than female, age groups (1-5) years 
shows the highest frequency of leukemia distributions among 
all age groups in this study followed by (>5-10) years age group. 
There is statistically significant differences (p<0.05) concerning 
the age and the female distribution while there is no statistically 
significant differences (p>0.05) concerning the age and the male 
distribution in type of leukemia (Table 1).

The 5-year outcome and survival of patients 
according to the type of leukemia
Acute lymphoblastic leukemia (ALL) represent the highest 
percentage of leukemia types and had the highest percentage of 
patient who had 5-year overall survival (45.4%) and event-free 
survival (39.5%), lowest percentage of death (30.2%) followed by 
(AML), the relapse percentage was also lowest in (ALL) followed 
by (CML) while the noncompliance is highest in (AML) followed 
by (ALL). There is no statistically significant differences (p>0.05) 
(Table 2).

The 5-year outcome and survival of patients 
according to their ages
The table shows that age group (1-5) years had the highest 
percentage event-free survival (38.2%) and lowest death 
percentage (28.2%) followed by age group (>5-10) years which 
had also lowest noncompliance and the age group (<1) year 
had the highest percentage of death but no relapse in this age 
group, the relapse percentage is highest in age group (>10) years 
among all other age groups. There is no statistically significant 
differences (p>0.05) concerning the age and the outcome of the 
patients in this study (Table 3).

The 5-year outcome and survival of patients 
according to their sex
Male gender had a higher percentage of patients who had 5-year 
overall survival (OS) and event-free survival (EFS) than female 
while females had higher noncompliance percentage. There is no 
statistically significant differences (p>0.05) (Table 4).
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Age in Years

Sex

p-value
Male

p-value

Female
DX DX

ALL AML CML Total ALL AML CML Total
No. % No. % No. % No. % No. % No. % No. % No. %

<1
7 0 0 7

0.426

3 0 1 4

0.009

100% 0.00% 0.00% 100% 75% 0.00% 25% 100%

01-May
52 5 5 62 44 4 0 48

83.80% 8.10% 8.10% 100% 91.70% 8.30% 0.00% 100%

>5-10
45 4 0 49 27 12 2 41

91.80% 8.20% 0.00% 100% 65.90% 29.20% 4.90% 100%

>10
20 3 2 25 7 4 1 12

80.00% 12.00% 8.00% 100% 58.30% 33.40% 8.30% 100%

Total %
124 12 7 143 81 20 4 105
50% 4.90% 2.80% 57.70% 32.70% 8% 1.60% 42.30%

Table 1 Distribution of patients with Leukemia according to their sex and age.

Diagnosis
5-year outcome

Total p-valueOverall survival
Died Non-compliance

EFS Relapse Total

ALL
No. 81 12 93 62 50 205

0.118

% of  DX 39.50% 5.90% 45.40% 30.40% 24.80% 100.00%
% of Total 32.70% 4.80% 37.50% 25.00% 20.20% 82.70%

AML
No. 7 3 10 14 8 32

% of DX 21.90% 9.40% 31.2 43.80% 25.70% 100.00%
% of Total 2.80% 1.20% 4.10% 5.60% 3.20% 12.90%

CML
No. 1 1 2 7 2 11

% of DX 9.10% 9.10% 18.20% 63.60% 18.20% 100.00%
% of Total 0.40% 0.40% 0.80% 2.80% 0.80% 4.40%

Total
No. 89 16 105 83 60 248

% Total 35.90% 6.50% 42.40% 33.40% 24.80% 100.00%

Table 2 The 5-year outcome and survival of patients according to the type of leukemia.

Age in years
5-year outcome

Total p-valueOverall survival
Died Noncompliance

EFS Relapse Total

<1
No. 3 0 3 5 3 11

0.803

% 27.30% 0.00% 27.30% 45.40% 27.30% 100%

01-May
No. 42 7 49 31 30 110
% 38.20% 6.40% 44.60% 28.20% 27.20% 100%

>5-10
No. 34 6 40 32 18 90
% 37.70% 6.70% 44.40% 35.60% 20.00% 100%

>10
No. 10 3 13 15 9 37
% 27.00% 8.10% 35.1% 40.50% 24.30% 100%

Total
No. 89 16 105 83 60 248
% 35.90% 6.50% 42.40% 33.50% 24.10% 100%

Table 3 The 5-year outcome and survival of patients according to their ages.

The 5-year outcome and survival of patients 
with Acute lymphoblastic leukemia (ALL) 
according to the risk group
The previous table shows that the patients with standard risk ALL 
is less than patients with high risk and have higher percentage 
of 5-year overall survival (OS) and event-free survival (EFS) and 
relapse patients but less percentage of death and noncompliance 

than high risk group. The difference was significant (p<0.05) 
(Table 5).

The 5-year outcome and survival of patients 
according to their residence

The highest number of patient registered were from Basra 
followed by Maysan and Dhi Qar, the percentage of patients 
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who had 5-year overall survival (OS) and event-free survival (EFS) 
were highest in other governorates followed by Basra the highest 
percentage of death in Dhi Qar and lowest in other governorates, 
relapse percentage is higher in Maysan with highest percentage 
of noncompliance followed by other governorates. There is 
statistically significant differences (p<0.05) concerning the 
residence and the outcome of the patients (Table 6).

The 5-year outcome and survival of patients 
according to their Residence in Basra
This table shows that largest number of patients residence 
in center then north and west areas, the south and east areas 
had the least patients number, higher percentage of relapse in 
south area but it had higher percentage of 5-year overall survival 
(OS) and event-free survival (EFS) cases then the western area 
of Basra, eastern area had no relapse cases but it had highest 
percentage of noncompliance. There is no statistically significant 
differences (p>0.05) concerning the residence in Basra and the 
outcome of the patients (Table 7).

The 5-year outcome and survival of patients 
according to the year of diagnosis
The table showed percentage of patients who had 5-year overall 
survival (OS) and event-free survival (EFS) had get increasing 
percentage and decreasing death percentage at 2007 and 2008, 
the relapse still approximately within its range slightly decrease in 
2008 than in 2004. There is no statistically significant differences 
(p>0.05) concerning the yearof diagnosis and the outcome of the 
patients (Table 8).

5-year overall survival and event free survival 
(EFS) analyses according to year of diagnosis
The overall survival and event-free survival were analyzed by 
Kaplan-Meier according to the year of diagnoses (Figure 1) and 
(Figure 2).

The previous figures showed that the results demonstrate steady 
improvement in clinical outcome over the last 2 years (2007, 
2008) of the study, figures also demonstrated a sharp slope at 

Sex
5-year outcome

Total p-valueOverall survival
Died Noncompliance

EFS Relapse Total

Male
No. 54 9 63 48 32 143

0.848

% 37.80% 6.30% 44.10% 33.60% 22.30% 100%

Female
No. 35 7 42 35 28 105
% 33.30% 6.70% 40% 33.30% 26.70% 100%

Total
No. 89 16 105 83 60 248
% 35.90% 6.50% 42.40% 33.50% 24.10% 100%

Table 4 The 5-year outcome and survival of patients according to their sex.

Risk Group
5-year outcome

Total p-valueOverall survival
Died Noncompliance

EFS Relapse Total

Standard risk
No. 41 8 49 23 15 87

0.029

% 47.20% 9.20% 56.50% 26.40% 17.20% 100%

High risk
  No. 40 4 44 39 35 118

% 33.90% 3.40% 37.70% 33% 29.70% 100%

Total
No. 81 12 93 62 50 205
% 39.50% 5.90% 45.40% 30.20% 24.40% 100%

Table 5 The 5-year outcome and survival of patients with acute lymphoblastic leukemia (ALL) according to the risk group.

Residence
5-year outcome

Total p-valueOverall survival
Died Noncompliance

EFS Relapse Total

Basra
No. 63 10 73 52 29 154

0.045

% 40.90% 6.50% 47.40% 33.80% 18.80% 100%

Maysan
No. 8 3 11 12 15 38
% 21.10% 7.90% 28% 31.50% 39.60% 100%

Thi-qar
No. 9 2 11 17 9 37
% 24.30% 5.40% 29.70% 45.90% 24.40% 100%

Others
No. 9 1 10 2 7 19
% 47.40% 5.30% 52.80% 10.50% 36.80% 100%

Total
No. 89 16 105 83 60 248
% 35.90% 6.50% 42.40% 33.50% 24.10% 100%

Table 6 The 5-year outcome and survival of patients according to their residence.
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Basra
5-year outcome

Total p-valueOverall survival
Died Noncompliance

EFS Relapse Total

Center
No. 22 4 26 20 8 54

0.879

% 40.70% 7.40% 47.10% 37.10% 14.80% 100%

North
No. 21 3 24 18 11 53
% 39.60% 5.70% 45.30% 34.00% 20.70% 100%

South
No. 6 2 8 3 2 12
% 50.00% 16.50% 66.50% 25.00% 16.50% 100%

East
No. 2 0 2 3 2 7
% 28.50% 0.00% 28.50% 43% 28.50% 100%

West
No. 12 1 13 8 6 27
% 44.40% 3.70% 48.10% 29.60% 22.30% 100%

Total
No. 63 10 73 52 29 154
% 41.00% 6.40% 47.40% 33.70% 18.90% 100%

 Table 7 The 5-year outcome and survival of patients according to their residence in Basra.

Year
5-year outcome

Total p-valueOverall survival
Died Noncompliance

EFS Relapse Total

2004
No. 7 3 10 12 9 31

0.782

% 22.60% 9.70% 32.30% 38.70% 29.00% 100%

2005
No. 16 2 18 19 8 45
% 35.60% 4.40% 40% 42.20% 17.80% 100%

2006
No. 23 4 27 22 21 70
% 32.90% 5.70% 37.60% 31.40% 30.00% 100%

2007
No. 22 4 26 16 11 53
% 41.50% 7.50% 49% 30.20% 20.80% 100%

2008
No. 21 3 24 14 11 49
% 42.90% 6.10% 49% 28.60% 22.40% 100%

Total
No. 89 16 105 83 60 248
% 35.90% 6.50% 42.40% 33.50% 24.10% 100%

Table 8 The 5-year outcome and survival of patients according to the year of diagnosis.

the 1st year time period of treatment in (2004, 2005, 2006, 2007 
and 2008) because of high number (death or noncompliance 
patients) The difference in event-free and overall survival rates 
has narrowed between (2005-2006) and (2007-2008) suggesting 
that relapses that occur after contemporary therapy are more 
refractory to treatment.

Time and site of relapse for patients with 
leukemia
Table show that the most common site of relapse is the BM (80%) 
of relapsed cases and the 1st year is the commonest period of 
relapse occurrence (50%), followed by the 3rd (22.5%) and the 
2nd year (20%) of relapses. There is no statistically significant 
differences (p>0.05) concerning the Time and site of relapse for 
patients with leukemia (Table 9).

The cause and time of death in patients with 
leukemia
Causes of death in patients with leukemia (ALL, AML and CML) 
in the study and the time of their occurrence (within 1st, 2nd, till 
5th year) are reported in Tables 3-10. 

The highest death cases occurred during the 1st year of diagnosis 
followed by the 2nd and 3rd years. The most common cause of 
death is bleeding especially (ICB) 27.7%, followed by infection 
mostly (sepsis) 22.9% then other causes. There is no statistically 
significant differences (p>0.05) concerning the cause and time of 
death in the patients with leukemia (Table 10).

Discussion
In the Arabic Gulf region, leukemia is the second most common 
cancer. Between January 1998 and December 2004 there were 
4,890 cases of leukemia accounted to 8.4% from all cancers. 
Leukemia incidence appeared to be slightly higher in males than 
females. Lymphoid leukemia was more common in males while 
myeloid leukemia was more common in females [24].

In Iraq leukemia and lymphoma are the most common pediatric 
tumor, the estimated EFS for patients with acute lymphoblastic 
leukemia (ALL) was low compared with the international 
standard rate; however, abandonment of treatment was one of 
the important factors against improving the survival rate [25].

In this study the males with leukemia (57.6%) more than females 
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(42.8%) and the male to female ratio was 1.36:1, the age group 
(1-5) years was the highest frequency of all other age a result 
which is comparable to that reported by Khoja T et al. (the male 
to female ratio was 1.3:1) [24], and study done by Holmes et al. 
[10] on groups of children diagnosed with leukemia (56.7%) were 
boys and (43.3%) were girls.

There was no difference in age distribution in male while there 
was difference in age distribution in female. In some studies 
there was no difference in age and sex distribution [10,15,26], 
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Figure 1 Kaplan-Meier analyses of 5 years (OS) according to year of diagnosis. 
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Figure 2 Kaplan-Meier analyses of 5 years (EFS) according to year of diagnosis.

while there was difference in age and sex distribution in other 
study [27].

Acute lymphoblastic leukemia comprised (82.7%) of all 
leukemia the survival rate was (39.5%) with high death and 
noncompliance percentage this agree with a study in Baghdad 
[25] found that the estimated event-free survival for patients 
with acute lymphoblastic leukemia (ALL) was low compared 
with the international standard rate; however, abandonment of 
treatment was one of the important factors against improving 
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the survival rate, while Mostert et al. [28] found that the survival 
rate of childhood (ALL) as high as 80% in developed countries 
but frequently is <35% in developing nations. This difference is 
believed to be attributable primarily to refusal or abandonment 
of treatment, both of which are almost unknown in developed 
countries.

Acute myeloid leukemia(AML) in this study comprised (12.9%) 
among other leukemias, survival is (21.9%). In Iraq still the 
overall survival for (AML) is below the standard owing to high 
percentage of relapses [25], during the subsequent therapies 
(AML) comprises only 15% to 20% of acute leukemia but accounts 
for a disproportionate 30% of deaths from these cases [29], 
Kaspres et al. [30] mention that AML survival currently achieved 
in more than 60% of children with acute myeloid leukemia (AML).

The most frequent type of treatment failure is relapse, occurring 
in 30% to 40% of patients. Chronic myeloid leukemia accounts for 
(4.4%) and this was approximately as the percentage in a study 
done by Millot et al. [31] who mention that chronic myelogenous 
leukemia (CML) is a very rare disease in children, accounting for 
2% to 3% of leukemias in children and adolescents , and chronic 
myelogenous leukemia (CML) in other study it is less than 5% [1], 

Comparing the last years, the 5-year relative survival improved 
[32], there was no significant difference concerning the type 
of leukemia in this study, other studies showed that there is 
significant difference between type of leukemia with outcome 
[25,33,34], and this may be due to small sample size in this study 
with high percentage of noncompliance.

The study found that there was no statistically significant 
difference concerning the age and the outcome of the patients, 
a study Haiqing et al. [35] showed that age group (1-4) years had 
better outcome than other age groups and there was statistically 
significant difference concerning the age and the outcome of the 
patients this agree with other studies [33,34], and this may be 
due to high mortality rate in the current study in comparison to 
other studies.

Males had better outcome than female there was no significant 
difference concerning the sex and the outcome of the patients 
however the male had poor outcome in all age groups in 
other studies and there was statistically significant difference 
concerning the sex and the outcome of the patients [10,15], 
and this is may be due to high percentage of noncompliance in 
female patients

Site of Relapse
Time of Relapse

Total  p-value
1st year 2nd year 3rd year 4th year

B.M
No. 16 6 8 2 32

 
 
 

0.616
 
 
 
 

% 50.00% 18.80% 25.00% 6.20% 80.00%

CNS
No. 3 1 1 0 5

% 60.00% 20.00% 20.00% 0.00% 12.50%

Others
No. 1 1 0 1 3

% 33.30% 33.30% 0.00% 33.30% 7.50%

Total
No. 20 8 9 3 40

% 50.00% 20.00% 22.50% 7.50% 100%

Table 9 Time and site of relapse for patients with leukemia.

Cause of death
Time

Total% p-value
1st year 2nd year 3rd year 4th year 5th year

Bleeding

ICB 
No. 17 3 3 0 0 23

31      
37.3%

0.561

% 73.90% 13.00% 13.00% 0.00% 0.00% 27.70%

GIT
No. 1 1 0 0 0 2
% 50.00% 50.00% 0.00% 0.00% 0.00% 2.40%

DIC
No. 3 2 1 0 0 6
% 50.00% 33.30% 16.70% 0.00% 0.00% 7.20%

Infection
Sepsis

No. 6 6 6 1 0 19

30    36.2%
% 31.60% 31.60% 31.60% 5.30% 0.00% 22.90%

Pneumonia
No. 6 4 1 0 0 11
% 54.50% 36.40% 9.10% 0.00% 0.00% 13.30%

Relapse
No. 5 2 1 0 0 8
% 62.50% 25.00% 12.50% 0.00% 0.00% 9.60%

Others
No. 7 3 1 2 1 14
% 50.00% 21.40% 7.10% 14.30% 7.10% 16.90%

Total
No. 45 21 13 3 1 83
% 54.20% 25.30% 15.70% 3.60% 1.20% 100%

Table 10 The cause and time of death in patients with leukemia.
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Number of patients with high risk group (ALL) is more than 
the standard risk group and there was statistically significant 
difference in the outcome, studies the high risk 24.4% less than 
the standard risk ALL 75.8% [36,37], and there was statistically 
significant difference in the risk group and outcome in patient 
in these studies and the standard risk had better outcome also.

The largest number of patient was from Basra (most of them at 
center and north area) more than other governorates and there 
was statistically significant difference between Basra and Maysan 
regarding the outcome of the patients this was similar to a study 
by Omran S Habib et al. [22], there was significant difference 
regarding the residence and the outcome of the patients, this 
is similar to a study in Iran [12] and Australia [13], and that 
may be due to the financial status of the patients family and 
distance between the hospital and their residence or exposure to 
carcinogenic agents in these areas.

Five years outcome of the patient became better for the last 
years and there was no statistically significant difference in year 
of diagnosis and the outcome of patients but there is statistically 
significant difference in these studies [27,34,35], and that may be 
due to short period of time in current study and long period of 
years covered by other studies.

The Kaplan-Meier analysis curves for (OS) and (EFS) demonstrate 
improvement in clinical outcome over the past years, the 
difference in event-free and overall survival rates has narrowed 
in the more recent periods and this results similar to a study 

which suggesting that relapses that occur after contemporary 
therapy are more refractory to treatment [38], but in this study 
there is sharp slop in the 1st year period due to shorter period of 
time and large number of death and noncompliance.

In this study the most common site of relapse is the B.M then the 
CNS and the 1st year is commonest period of relapse study by 
Arico et al. [27] who found: the bone marrow is the commonest 
site of relapse followed by CNS and other sites, a study by Dimov 
et al. [39] on APL patients found that of all patients with APL and 
the mean time of relapse within the 1st two years.

Most common death cases were due to (ICB) and sepsis and 
the majority occurred within the 1st year then the 2nd year 
after diagnosis and treatment starting, which agree with a study 
found that for most age groups of children, the risk of dying was 
greatest in the first year after diagnosis [40]. A study by Creutzig 
et al. [41] found that CNS bleeding then other causes (bleeding , 
organ failure) and infection common cause of early death.

Conclusion
In conclusions there was improvement in the 5 years overall 
(OS) and event-free survival (EFS) at last years of the study, but 
still there was high percentage of death and noncompliance so 
educational programs for families of patients with leukemia and 
psychosocial support by specialists to decrees the abandonment 
of the treatment and increasing survival rate.
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