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ABSTRACT

Aim: MAHAK’s Pediatric Cancer Treatment and Research Center (MPCTRC) is
one of the main national referral centers for childhood malignancies. Due to large
number of referrals, data compiled at this center can consider as reference for any
issues related to national health strategies and policies in order to facilitate and
optimize medical services for pediatric malignancies. This report provides data
regarding epidemiology of ALL and AML in children who referred to our center for
diagnosis and treatment.

Methods: The enrolled patients were 216 eligible children suffering from ALL and
AML who have been referred to MPTRC since 2007 to 2011. Basic epidemiological
information recorded as a checklist for each individual patient.

Results: Out of patients, %79.62 had ALL and %?20.38 had AML. In the ALL
%357)98) and In the AML %63.6)28) were males. The mean age in the ALL group
was 0.92+5.5 years and in the AML group 0.96+6 years. Familial incidences of
malignancies recorded in 28 patients with ALL (%16.3) and in 5 patients with AML
(11.6 %). In ALL group seven (%4) and in AML group three (%6.8) had underline
disease. Parental consanguinity was evident in (n=19 ,41 %) of both groups.
Conclusion: According to our data both ALL and AML have the same frequency as
compared with data from developing countries. Considering the cure rate of 80-60 %
in patients with ALL and AML, these data may serve the health authorities for more
effective environmental and preventive measurements, purposeful for facilitating
up-to date diagnostic and treatment modalities, psychological support programs for
respective family members and educational purposes.
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Introduction

alignancies in general and particularly
in children are considered worldwide
as major public health issues in regard of
facilitating specialized centers ,medical and nursing
personnel and providing financial resource'”. Ac-
cording to official reports, cancer ranks after car ac-
cidents and coronary heart disease as the third cause
of death in Iran’ and pediatric cancers rank as the
sixth group of common malignancies in Iran®.
Exposure to environmental and genetic alterna-
tions and familial history of cancer can be considered
as causative factors in etiology and pathogenesis of
Acute Leukemia’.

Acute leukemia is the most frequent malignancy
in most part of the world with a prevalence of over
30 % of all childhood malignancies®’. Acute Lymph-
oblastic Leukemia (ALL) and Acute Myeloblastic
Leukemia (AML) comprise 97 % of all acute leu-
kemia®’. AML is less frequent than ALL (20 versus
80%) and characterized by rapid progression'*'".
ALL manifests in the majority of children between
the age of 2-5 years and is more frequent in males

than females'*"

, with mean age of 2.9 versus 2.2
years for males and females in developing countries
and respectively 4.2 versus 3.52 years in developed
countries'*".

Notably in children less than 15 years old, the inci-
dence of ALL varies 20-35 cases per million world-
wide and AML is 9.8 to 10.6 per million respec-
tively'*'®. Each year in the US approximately, 3250
children diagnosed with Acute Leukemia who 2400
had ALL"?. MPCTRC is a NGO to support children
suffering from cancer that has started since early
1991". Nearly 12500 patients with childhood malig-
nancies have been supported by MPCTRC since 1991
to 2011. At MPCTRC most referred and admitted pa-
tients have acute leukemia (n=451) in terms of ur-

gency in concordance with reports from centers else
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where in Iran. Due to large number of non-speci-
ficand asymptomatic leukemic cases, the immedi-
ate prognosis and cure for decreasing early and late
complications is inevitable.

The purpose of this study is to evaluate the
epidemiological and clinical manifestations of Acute
Leukemia in children admitted to MPTRC for accurate

diagnosis and treatment.

Patients and Method

Since 2007 to 2011, 1640 children with malignancy
referred and admitted to MPCTRC. The enrolled pa-
tients were acute leukemia cases, who registered for
treatment or consultation. In this simple sampling
study, 235 patients who treated at other centers and
referred only for consultation excluded from the
analysis. Thus, this cross sectional study comprised
216 eligible patients. Diagnosis and treatment of
considered diseases based on clinical findings also
morphological criteria based on FAB classification,
flow cytometry and some cytogenetic aberrations.
Treatment modalities were [-BFM 2002 and AML-
BFM-83.

Epidemiological Evaluation

According to a checklist data collected for each
patient that, included information about sex, age at
diagnosis, type of leukemia, flow cytometry reports,
clinical findings, underlying diseases, family history
of cancer, consanguinity and countries. This check-
list filled at the first admission for each patient. All
Patients categorized according to their age at diag-
nosis into four groups: less than one year, 1-5, 5-10
and over 10 years old.

Data analyzed by SPSS version 19, with confi-
dence intervals of 95%. Kolmogorov-Smirnov test
had been used for consideration normal pattern of
variables, Chi-square for parametric and Spearman
method for non-parametric data respectively.
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Results

Out of 216 enrolled patients, 172 had ALL
(%79.62) and 44 AML (%20.38). In the ALL group,
98 were males (%57) and 74 females (%43). In
the AML group, 28 were males (63.6%) and 16
females (36.4%). In ALL patients, M/F ratio was
1.32 and in AML patients, it was 1.75 respectively.

In ALL group, the mean age + Std.D was 5.5
+ 0.92 years, range 6 months to 15 years. In the
AML group, the mean age = Std.D was 6 = 0.96
years, range 6 months to 15 years. The Kolmog-
orov-Smirnov test has not demonstrated any
comparable age distribution pattern in ALL and
AML. The analysis by Spearman test has not re-
vealed any significant relation between patient’s
age and sex at diagnosis in either study groups.

At the first admission out of enrolled patients,
19(11%) and seven (15.9%) were asymptomatic in
ALL (n=172) and AML (n=44) groups respectively.
According to table I, the most frequent clinical find-
ings in ALL patients were fever (51.2%), organo-
megaly (31.4%), bone pain (22.1%), pallor (19.2%),
bleeding (15.7%), nausea and anorexia (10.5%) re-
spectively. In AML patients’ fever (43.2%), organo-
megaly (27.3%), bleeding (22.7%), pallor (15.9%),

bone pain (13.6%), nausea and anorexia (13.6%)
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were the most common clinical findings respective-
ly (Table 1). Pearson and Spearman analysis showed
in ALL group, significant relations between bone
pain and organomegaly, bleeding, pallor (P-Val-
ue=0.015) also between nausea and anorexia with
weight loss and pallor (P-Value=0.017). In addition,
in AML group the significant relation between fever
and pallor was disputable (P-Value=0.03). Analysis
by chi-square test revealed the significant relation-
ship between pallor and ALL patients range >one to
<5 years.

Out of 172 patients with ALL 99 (57.6%) classi-
fied as L1 type and the others as L2 and L3. Accord-
ing to immunophenotyping, the majority of ALL
group had pre- B ALL (n= 62, 36%) and early pre-B
ALL (n=53. 30.8%). Only two patients had mixed
lineage of T and B cells (1.2%). In AML patients the
majority had M4 (n=12. 27.9%), M3 (n=9, 20.9%)
and 51.2% (n=23) had other types. The immunophe-
notyping’s results revealed that the majority of
AML group had non-M3 phenotype (n=12, 27.9%).
Fifty patients (29%) and nine (20.5%) had WBC
count more than 20,000 at the first admission in
ALL and AML group respectively.

Relapse had been seen in 44 (25.6%) patients
with ALL and 15 (34.1%) patients with AML re-

spectively. The site of relapse in considered patients

Table 1: clinical manifestations in considered patients
=1 year 1-5 vears 5-10 vears =10 vears
ALL AML ALL AML ALL AML ALL AML

Male S(714%) | L(50%) | 36(32.9%) | T(50%) | 26(39.1%) | 8(30%) | 31(38.5%) | 12(66.7%)
Female 2(28.6%) | 1(30%) | 32(47.1%) | T(30%) | 18(40.9%%) | 220%) | 22(41.5%) | 6(33.3%)
Fever 4(4.5%) 105.3%) | 40(43.3%) | 6(31.6%) | 1921.6%) | 3(263%) | 2328.4%) | T(36.8%)
Organomegaly] 4(7.4%) 00%) | 24(44.4%) | 3023%) | 13(24.1%) | 5(41.7%) | 13(24.1%) | 4(333%)
Bleeding 0(0%) 0(0%) 11040.7%) | 3(30%) | 8029.6%) | 3(30%) | 30(29.6%) | 2(20%)
Bone pain 0(0%) 0(0%) 10026.3%) | 3(30%) | 11(28.9%:) | 2(333%) | 17(44.7%) | L(16.7%)
::;l:;f 2(11.1%) 0(0%) 10055.6%) | 233.3%) | 2011.1%) | 2(333%) | 4(222%) | 233.3%)
pallor 1(3%) 00%) | 21(63.6%)| 2028.6%) | 4(121%) | 228.6%) | T(212%) | 3(42.9%)
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Table 2: the relation between sites of relapse and

sex in considered patients
ALL AML
Male Female Male Female
ffanr:uw 12060%) 8(40%:) | 3(61.5%) | 3(38.5%)
CNS N873%) | 1012.5%) | 1(100%) 0
Testis 1(100%) 0 0 0
Multiple | 11(73.3%) | 4(26.73%) | 1(100%) 0

were as table 2. There were significant relation be-
tween sexes and relapse in ALL group (P-Value
=0.05). Analysis showed that relapse in males was
more than in females in both ALL and AML patients.
Table 3 shows the relapse time in ALL and AML
patients after first complete remission (CR1). The
mean of relapse time in ALL patients was 2.05+1.51
year and in AML patients was 140.79 year.

In the ALL group (n=172) 28 patients (16.3%)
had positive familial cancer history and in the AML
group (n=44) five patients (11.6%) reported respec-
tively. The most common familial cancer histories
in ALL group were as hematological malignancies,
neoplasm of gastro-intestinal tract and hepato-cel-
lular carcinoma and in AML group the majority of
patients had hematological malignancy as a familial
cancer history.

Underlying diseases and comorbidities were re-
corded in both groups as 7 (4%) in ALL patients and
3 (6.8%) in AML patients. Ewing sarcomas, Down
Syndrome, NHL, AML and nephrotic syndrome
with kidney transplant have been seen in ALL group
whereas ALL and Retinoblastoma have been seen in
AML group.

Parental consanguinity reported in 27patients with
ALL (15.7%) and 14 patients with AML (32 %).
Almost all patients have been Caucasians (Iranians
n=198, Azerbaijani n=six, Afghans n=3) and minor

fraction Iraqis n=two.

Discussion
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Table 3: relapse time in considered
patients after CR.1

AlL AML
Less than 1 vear 6 (3.3%) 3(18.2%)
1-2 vears 10 (3.8%%) J(11.4%)
2-5 years 25(145%) | 2(4.5%)
More than 5 vears 3(1.8%%) 0
Without relapse 128 (74.4%) | 29 (38.6%)
Total 172 (100%2) | 44 (100%:)

Aim of this study has been evaluation the
epidemiological features of ALL and AML patients,
who referred and admitted to MPCTRC (MAHAK’s
Pediatric Cancer Treatment and Research Center)
for diagnostic procedures, treatment and follow-up.
MAHAK as a NGO to support children suffering
from cancer has started since early 1991. It has social
and supportive activities at pediatric hematology
and oncology departments in academic centers
in Tehran, Iran. In line of its activities, a registry
for childhood cancers has been set up since then.
MPCTRC has started its clinical activities since
2007 by realizing the necessity for a comprehensive
center dedicated to pediatric cancer treatment and
research for respective age groups. The estimated
annual cancer incidence in Iran is 150 per 100.000in
children aged 15-0 years, meaning 3.500-3.000
new cancers, which is higher than reported from
developed countries, although some reports indicate
an increasing cancer incidence in these countries4.

The prevalence of acute leukemia in most part of
the world is over %30 of all childhood malignancies’,
whereas out of 1640 admitted patients at MPCTRC,
%27.5) 451) had acute leukemia. This frequency
has nearly conformity with worldwide reported
prevalence of acute leukemia. The reason for this
slightly difference (%2.5) is about admitted patients
who referred to MPCTRC with other malignancies as
Soft Tissue Sarcoma and Brain Tumors. According
to MPCTRC data, ALL comprised 80% and AML
20% of acute leukemia, which is in concordance
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with reported reports in the literature'**’.

Smith et al. concluded that ALL represent-
ed 78% of leukemia cases in patients less than
15 years old while AML was 16% respectively.
The incidence of ALL in patients younger than
15 years old was significantly higher in males than
in females (nearly 1.3 fold), which is resemblance
as reported literatures®'>". Likewise, AML had
the same incidence rate in males higher than fe-
males (nearly 1.7 fold) in patients more than five
years old. According to analysis and comparing
by other literature reviews, we can assume that
our data is as similar as to other reports'®'"'*',
Literature reviews for considering the incidence of
acute leukemia showed that the peak age being 1-5
years for ALL (the mean age=5.5+0.92) and more
than 10 years for AML (the mean age=6+0.96).
In this study, both groups had resembled mean
age with other reported in the literatures'"".
Nearly 85-89% of ALL in children classified as
FAB L1. Immunophenotyping distribution of ALL
demonstrates that pre-B Cell ALL accounts for 80%
of cases while T-Cell accounts for 15-20%. In
this study, L1 and pre-B ALL was the most com-
mon phenotype in ALL group. FAB classification
revealed that M5 and M7 are more common in early
childhood while older children are more likely to
have M0, M1, M2 and M3*. According to the re-
sults of this report, in AML group, M4 and M3 were
the most phenotypes. This difference is because
of our utilize and instruments for classification.
Initial symptoms are not specific to ALL and
AML'. Many of clinical features of AML are similar
to ALL; these features can be fatigue, fever and in-
fection, weight loss, bone pain, or ganomegaly, pe-
techial6. In this study, fever and organomegaly were
common in enrolled patients. The less common clin-
ical manifestations were pallor and bleeding. The
relation between bone pain and some clinical fea-

tures (organomegaly, bleeding, pallor, nauseaand
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anorexia, lose weight and pallor) was significant
soitcanbedisputeby later prospectiveresearches.
Gaynon and coworkers found that at least
30% of patients have an adverse event with cur-
rent therapies making relapsed ALL (incidence
30.9 X 0.3= 9.3 cases / 10° children / year).
Azarm and coworkers found that CNS relapse
was more in female than male but Ching-Hon
Pui concluded that there were no significant dif-
ferences in CNS relapse between the two sexes™.
There were significant differences of relapse
between two sexes in ALL group. The relapse
was more frequent in male than female. These
data are in concordance with other literatures.
Incidence of childhood cancer in families
suffering from cancer is well-established'’. One
example is associations of breast cancer in the
family and occurrence of acute childhood leu-
kemia. These examples points to specific genet-
ic mechanisms predisposing for cancer in other
family members. According to the present study,
ALL and AML patients had high percentage of
positive familial of cancer history, respective-
ly 16.3% and 11.6 %. Whereas the positive fa-
milial cancer rate in most part of the world is
2-3%. According to reported reports, the effect
of positive familial history of cancer on risk of
childhood hood acute leukemia is still unclear and
it needs more investigations around this subject'”"®.
In addition, the high rate of parental consanguin-
ity in both ALL an AML groups (15.7% and 32%
respectively) may be another genetically augment-
ing factor for cancer. The serious affair is that the
frequency of consanguineous mating in the popula-
tion of Iran is higher (24-64% in urban populations)
than those reported (30%) for the Middle East-
ern”*. This data can probably reveal that there may

be some impressions of consanguineous mating
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on childhood malignancy’s rate in Iran. The low
socio-economic status of the study patients may
account as another predisposing cancer factor.
These results indicate the need for surveillance of
family members afflicted with cancer’. Caucasians
are more likely to develop acute leukemia than
African-Americans, Asians or Hispanics. Near-
ly the most cases in this study were Caucasians.

In conclusion, the presented data demonstrate the
same frequency of epidemiological and clinical fea-
tures in acute leukemia. However, apart from higher
male affliction in ALL and , high mean age at pres-
entation in both groups there are significant differ-
ences in terms of high consanguinity rate and high
incidence of familial cancer history as compared to
reports from developed countries. A possible associ-
ation between environmental factors and cancer gen-
esis can deduct from cancer clustering in one report.

Health Authorities can utilize epidemiologi-
cal data compiled at MPCTRC as basis for their
medical care planning and various informative
and educational programs. Furthermore, our data

are accessible for academic research institutions.

Disclosure

The authors taking part in evaluation and writing
the manuscript have not any conflict of interest for
this report.

Acknowledgment

This study has been supported by MPCTRC and au-
thors wish to thank staff in the department of Medi-
cal Record, department of Oncology & Hematology
for their assistance in data generation and collection.

References

1. Leukemia 2011. Available from: http://www.cdc.
gov/CDCHome.
2. Smith MA, Seibel NL, Altekruse SF, Ries LA,

14|

Iwww.bccrjournal.com

Melbert DL, OyLeary M, et al. Outcomes for chil-
dren and adolescents with cancer: challenges for the
twenty-first century. Journal of Clinical Oncology.
2010;28(15):2625-34.

3. Mousavi SM, Gouya MM, Ramazani R, Da-
vanlou M, Hajsadeghi N, Seddighi Z. Cancer inci-
dence and mortality in Iran. Annals of Oncology.
2009;20(3):556-63.

4. Alebouyeh M. Current status of pediatric oncolo-
gy in Iran. Arch Iranian Med. 2003;6(3):160-2.

5. Mejia-Arangure J, Fajardo-Gutierrez A,
Flores-Aguilar H, Martinez-Garcia M, Salaman-
ca-Gomez F, Palma-Padilla V, et al. Environmental
factors contributing to the development of child-
hood leukemia in children with Downys syndrome.
2003;17(9):1905.

6. Gurney, Bondy. Epidemiology of Childhood

Leukemia.

Cancer Principles & Practice of Pediatric Oncology.
5 ed: Lippincott Williams & Wilkins; 2006.

7. Lanzkowsky. Manual of Pediatric Hematology
and Oncology: Elsevier; 2011.

8. Conter. Acute Lymphoblastic Leukemia. Or-
phanet Encyclopedia Monza: Italy Clinica Pediatri-
ca Universita di Milano Bicocca 2004.

9. Foundation. Acute Myeloid Leukemia (AML)
2011. Available from: www.leukaemia.org.au.
10. Deschler B, Liibbert M. Acute myeloid leu-
kemia: epidemiology and
2006;107(9):2099-107.
11. Appelbaum FR, Gundacker H, Head DR, Slovak
ML, Willman CL, Godwin JE, et al. Age and acute
myeloid leukemia. Blood. 2006;107(9):3481-5.

12. Pui C-H, Boyett JM, Relling MV, Harrison
PL, Rivera GK, Behm FG, et al. Sex differenc-

es in prognosis for children with acute lympho-

etiology. Cancer.

blastic leukemia. Journal of Clinical Oncology.
1999;17(3):818-.

13. Hjalgrim LL, Rostgaard K, Schmiegelow K,
Soderhéll S, Kolmannskog S, Vettenranta K, et

-al. Age-and sex-specific incidence of childhood

Basic & Clinical Cancer Research, 2015; 7(1): 9-15



leukemia by immunophenotype in the Nordic coun-
tries. Journal of the National Cancer Institute.
2003;95(20):1539-44.

14. Kheifets L, Shimkhada R. Childhood leukemia and
EME: review of the epidemiologic evidence. Bioelectro-
magnetics. 2005;26(S7):S51-S9.

15. Pérez-Saldivar ML, Fajardo-Gutiérrez A, Bernal-
dez-Rios R, Martinez-Avalos A, Medina- , et al
Childhood acute leukemias are frequent in Mexi-
co City: descriptive epidemiology. BMC cancer.
2011;11(1):355.

16. Gaynon PS, Qu RP, Chappell RJ, Willoughby
ML, Tubergen DG, Steinherz PG, et al. Survival
after relapse in childhood acute lymphoblastic leu-
kemia. Cancer. 1998;82(7):1387-95.

17. Wen W-Q, Shu X-O, Sellers T, Bhatia S, Lamp-
kin B, Robison LL. Family history of cancer and au-
toimmune disease and risk of leukemia in infancy:
a report from the Children’s Cancer Group (Unit-
ed States and Canada). Cancer Causes & Control.
1998;9(2):161-71.

18. Perrillat F, Clavel J, Jaussent I, Baruchel A, Lev-
erger G, Nelken B, et al. Family cancer history and
risk of childhood acute leukemia (France). Cancer
Causes & Control. 2001;12(10):935-41.

19. Xie Y, Davies SM, Xiang Y, Robison LL,
Ross JA. Trends in leukemia incidence and sur-
vival in the United States (1973-1998). Cancer.
2003;97(9):2229-35.

20. Azarm T, Jahani M, Gh AA, Saghfi M. Central
Nervous System Relapse in Acute Lymphoblastic
Leukemia (Study on 160 cases). International Jour-
nal of Hematology-Oncology and Stem Cell Re-
search. 2005;2(2):16-20.

Mehrvar Azin...

|15

www.bccrjournal.com Basic & Clinical Cancer Research, 2015; 7(1): 9-15





