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ABSTRACT
Introduction: Malignancies in children are second most frequent cause of death after accidents in pediatric age, while leukemias 
represents 30% of all malignancies of children age. Aim: To present the social and demographic characteristics of patients with a 
diagnosis of leukemia in  Bosnia and Herzegovina during six years period. Patients and Methods: The study included 97 patients 
(from birth to 18 years old) with  diagnosis of acute leukemia. Results: During the aforementioned period at the Pediatric Clinic 
of University Clinical Centre Sarajevo, 244 patients with the diagnosis of malignancy were treated (99 children were with leu-
kemia (40.6%). Acute leukemia’s were diagnosed in 97 patients and chronic in 2 patients. Out of 97 treated patients with acute 
leukemia, they almost of all cantons of Federation of Bosnia and Herzegovina, Brcko District and the Republic Srpska. Patients 
were usually coming from the Tuzla Canton Federation of Bosnia and Herzegovina (28 patients). Based on the cytomorphologi-
cal diagnosis of patients according to the FAB classification, the most was a present ALL-L1 type of acute leukemia’s. Mortality 
of patients with ALL was 15,3%, while mortality of patient with AML was 36,8%. Conclusion: In Bosnia and Herzegovina, during 
six year period, the largest number of patients with leukaemia came from Tuzla Canton. The most common age of patients was 
preschool and school ages. Male sex was dominant in patients with diagnosis AML. According to the FAB classification, ALL-L1 
type of acute leukemia was the most common.
Keywords: malignancy, leukemia, children.

1. INTRODUCTION
Malignancies in children are second most frequent cause 

of death after accidents in pediatric age. Those malignancies 
are leukemia, brain tumors, lymphoma and solid tumors (1, 
2). Leukemias represents 30% of all malignancies of children 
age (3, 4). Leukemia is systematic malignancy of stem hema-
topoietic cells, which is characterized with clonal prolifera-
tion of myeloid and/or lymphoid immature cells (leukemic 
blasts). Due to enormous produce of leukemic blast cells, 
produce of normal blood cells is decreased together with 
compromised function of vital organs. If the diseased are not 
under treatment, death usually occurs within few months 
(4, 5). Higher incidence is at male sex (1,2 : 1), and incidence 
is 3-5 cases on 100 000 children. Etiology is uncertain and 
probably leukemia appears through interaction of genetic 
material and environmental factors (viruses, hereditary dis-
eases, ionizing radiation, electromagnetic radiation, drugs, 

chemicals) with proved seasonal variation (peak of diseased 
is recorded during winter months and at the beginning 
of summer months), influence of geographical placement 
and increased risk at twins, chromosomal abnormalities, 
genetic diseases and at syndrome of immunodeficiency 
(4, 5, 6).  In the last years increased risk of leukemia is con-
nected with Humane T leukemic virus I (HTLV I) which 
induces transformation of cells or it is being integrated in 
host genetic material and activates cell genes which lead to 
malign transformation of cell (6). To 15th year of life, 97% 
leukemia are acute (AL), while 3% are chronic (CL) (2). In 
Europe and United States acute leukemia are in over 80% 
cases lymphatic (ALL), and in 15-20% cases myeloid  leuke-
mia (AML). Special form of leukemia at birth or in juvenile 
period is called congenital  leukemia.
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2. AIM
To present the social and demographic characteristics of 

patients with a diagnosis of leukemia in  Bosnia and Her-
zegovina during six years period.

3. PATIENTS AND METHODS
The study included 97 patients (from birth to 18 years 

old) who were treated at the Department of Hematology, 
Pediatric Clinic, University Clinical Centre Sarajevo, Bosnia 
and Herzegovina. Patients were with  diagnosis of acute 
leukemia. Research has a retrospective, descriptive and 
analytical character (January 2010 - May 2016). The survey 
was conducted in accordance with basic principles of the 
Helsinki Declaration (last revision in 2008). 

4. RESULTS
As During the aforementioned period at the Pediatric 

Clinic, University Clinical Centre Sarajevo, 244 patients with 
the diagnosis of malignancy were treated (99 children were 
with leukemia (40.6%) (Table 1),

Acute leukemia’s were diagnosed in 97 patients and 
chronic in 2 patients. Out 97 treated patients with acute 
leukemia, they almost of all cantons of Federation of Bos-
nia Herzegovina, Brcko District and the Republic Srpska. 
Patients were usually coming from the Tuzla Canton Fed-
eration of Bosnia and Herzegovina (28 patients) (Figure 1).

The age and gender distribution of acute leukemias is 
shown on Figure 2 and Figure 3.

Based on the cytomorphological diagnosis of patients 
according to the FAB classifi cation, the most was a present 
ALL-L1 type of acute leukemias (Table 2).

Mortality of patients with ALL was 15.3%, while mortal-
ity of patient with AML was 36.8%.

5. DISCUSSION
General opinion is that leukemia is one of the diseases 

that is most frightening for people, although in reality there 
are many diseases that are much more severe. There are 
many reasons for that fear. Some of them are complicated 
diagnostics, complex and unpredictable treatment, appear-
ance of relapses, appearance of secondary malignancy, 
psychology of look, incomplete knowledge of disease (7). 
Malignancies are second most frequent cause of death in 

Total number of malignancy 244
Leukemia 99 (40,6%)
Lymphoma 33 (13,5%)
Tumors of the central nervous system 27 (11%)
Neuroblastoma 21 (8,6%)
Bone tumor 16 (6,5%)
Nephroblastoma 13 (5,3%)
Others 15 (6,2%)

Table 1. Distribution of malignancy in children
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Table 2.  Distribution according to FAB classifi cation 

Type of leu-
kemia

Morphological type of 
leukemia

Number 
of patients

Percentage
(%)

ALL
L1 type 54 55,67%
L2 type 22 22,68%
L3 type 2 2,06%

AMLFAB

MO - minimally diff er-
entiated 0 0%

M1 - without matura-
tion 1 1,03%

M2 - with granulocytic 
maturation 7 7,22%

M3 - acute promyelo-
cytic leukemia 1 1,03%

M4 - acute myelo-
monocytic leukemia 1 1,03%

acute monoblastic 
leukemia (M5a) or 
acute monocytic 
leukemia (M5b)

6 6,19%

M6 - acute erythroid 
leukemias 0 0%

M7 - acute mega-
karyoblastic leukemia 2 2,06%

Myeloid sarcoma 1 1,03%
CML 2 2,06%
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developed countries of the world, and leukemia are most 
frequent malignancies in children (2, 8). In the last six and 
half years percentage of leukemia at our patients was over 
40 % comparing to all malignancies (Table 1) (in literature 
it is about 30%), and number of 99 patients should be suf-
fi cient for realistic image of treatment and complications of 
treatment of acute leukemia. Out of  99 patients with leuke-
mia, 97 of children had acute leukemia, and 2 children had 
chronic leukemia. Acute leukemia were lymphoid in 80,4% 
of cases, and myeloid in about 20% (19.5%) which is quite 
similar to the great epidemiological studies in the world. 
Data about diff erence in sex prevalence are also comparable 
to big studies in USA. In our study male sex was present in 
62.85% cases, and in USA ratio between male and female sex 
is 1.2:1, with bigger domination of male sex at acute myeloid 
leukemia (78%). The highest incidence was at children in 
preschool age (42.3%). These data were expected and famil-
iar in previous literature. The specifi c state organization in 
our country shows that this department in referral center 
of Pediatric Clinic, Clinical Center University of Sarajevo 
has a complete coverage of whole country space. Data are 
proportional mostly to the number of inhabitants of can-
tons. The data related to FAB classifi cation shows that the 
highest percentage was ALL1 - 55.67% and ALL 2 22.68% 
or ALL L1 and ALL L2- 78.35% together of the complete 
number of leukemia. These results and development have 
infl uenced that fi ve-year survival without signs of disease 
at out patients was over 80%, mortality at AL was 19.59% 
(19 patients died out of 97 treated), out of that number 12 
had ALL L1 and L2 (15.38%), and 7 had AML (36.84%). In 
the world, percentage of survival is between 75-90%. Mor-
tality rate related to infections is up to 10 times higher in 
poor countries comparing to rich countries (9). The way of 
treatment mainly depends from stratifi cation of diseased 
in groups of standard, medium or high risk (age, number 
of leukocytes, sex, extramedullary localization of disease, 
immunophenotypic and cytogenetic characteristics of lym-
phoblast, early response on inducted therapy) .

Two the most important issues related to leukemia are 
unfortunately still etiology and treatment. They are prob-
ably based on molecular level. The etiology of leukemia is 
so far unclear. Increased risk of leukemia is associated with 
viruses, irradiation and chemical substances. The human T 
leukemic virus I (HTLV I) causes leukemia in humans (cell 
transformation is result of the specifi c integration of the 
virus into the host genome and in this case, the virus acti-
vates the cell genes that lead to cell transformation) (10, 11). 
Increase in incidence of leukemia is higher when it is join 
with many inherited and the acquired diseases. Hereditary 
basis of leukemia is not explained until today (12). Acquired 
diseases, especially diseases of hematopoietic stem cells can 
turn into acute leukaemia (therefore, chronic myeloprolifera-
tive disease and myelodysplastic syndrome are often called 
preleukemia. The latent preleukemic period before overt 
leukemia presents can take years, and the majority of car-
riers will never develop leukemia in their lifetime (preleu-
kemic state is not rare, with greater than 1% of individuals 
having acquired one or more of the recognized preleukemic 
lesions) (13). Irradiation X-rays cause leukaemia in experi-
mental conditions. After the explosion of the atomic bomb 

in Hiroshima and Nagasaki, the frequency of leukaemia 
was 30 times greater in the irradiated compared to non-
irradiated population. AL is described also in patients that 
were  treated with irradiation for in treatment of ankylosing 
spondylitis. The most frequent type of leukemia which can 
be seen after radiation of spine and joints is chronic myeloid 
and acute myeloid leukemia. Leukemia is described also at 
the persons that have been professionally exposed to low 
doses of X radiation. Most commonly those persons are 
radiologists. In the last few years with a bett er preventive 
measures prevalence of leukemia between radiologists is 
decreased. Leukemia can often be seen at persons that are 
in direct contact with benzene and its products, especially 
with toluene. Out of the drugs that can cause leukaemia 
chloramphenicol, phenylbutazone and sulfonamide are 
most frequently mentioned. Use of certain cytostatics is 
related to the higher prevalence of leukemia.

6.  CONCLUSION
In Bosnia and Herzegovina, during six year period, the larg-

est number of patients with leukemia came from Tuzla Canton. 
The most common age of patients was preschool and school ages. 
Male sex was dominant in patients with diagnosis AML. Accord-
ing to the FAB classifi cation, ALL-L1 type of acute leukemia was 
the most common.
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