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Abstract

Background: Despite their obvious clinical importance, the physiological
functions of ABO blood group antigens remain a mystery.

Objective: To investigate the association of ABO and Rh blood groups with

various types of malignant diseases in children, regarding incidence.

Patients and Methods: Cross-sectional comparative study was conducted in
Oncology Center of Baquba Teaching Hospital in Diyala, Irag. All registered
patients in the center, with different malignant diseases, were included in the
study from 1st of October to 1st of December 2020, ABO and Rh blood group
was tested manually for all patients. Statistical Package for Social Sciences soft
ware (SPSS), version 20 was used to analyze data, p value was consider
significant at level of <0.05.

Results: The study enrolled 226 patients of different malignant diseases, Male:
Female ratio was 1.5:1 and most of enrolled patients were between 1yr- 12yr old.
Regarding the type of malignant disease, Acute lymphoblastic leukemia was the
commonest (n= 91, 40.5%), followed, in order, by Retinoblastoma (n= 26,
11.5%), Non-Hodgkin lymphoma (n=25, 11%) and Neuroblastoma (n=22, 9.7%).
Regarding ABO blood groups, O was the commonest (n=103, 45.6%) with

significantly associated (p value .011) with all malignant diseases, in general,

when individualizing the results to the type of malignancy, this association will
fade away. Rh D positive was commonest in all types of malignancy like that of
general population (n=215, 95.1%) with significant association (p value .011)
with acute lymphoblastic leukemia.

Conclusion: A blood group O and Rh D positive are risk factors for incidence
of ALL in children and group AB and Rh D negative children seemed to be less
susceptible.
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Introduction

ABO blood group are a set of antigens [agglutinogens] that are genetically
determined molecules of carbohydrate carried on the red blood cell surface
membranes, Anti-A and Anti-B are mostly IgM antibodies formed in the infancy
by sensitization to environmental antigens, such as bacteria, viruses, and foods,
they are not red blood cell antibodies but usually bacterial antibodies cross-
reacting with red blood cells and the studies also suggested that ABO blood
groups could be served as an epidemiological marker or a primary screening aid
to identify populations at high risk for certain hematological malignancies [1,2].

There are many types of malignancies that associated with ABO blood group
in children mostly are Leukemia and Lymphoma, the first most common
neoplasm in childhood is Leukemia and represents about 41% of all malignancies
< 15 yrs of age, genetic and environmental factors predispose to childhood
malignancies and one most common type of it is acute lymphoblastic leukemia
(ALL) is a malignant (clonal) disease of the bone marrow in which early
lymphoid precursors proliferate and replace the normal hematopoietic cells of the

marrow, ALL accounts for 77% of pediatric leukemia cases and there is a three

types of ALL, ALL-A is the first most common type followed by ALL-B and
ALL-C [3,4,5].

Second type of leukemia is acute myelogenous leukemia (AML) account

about 11% of total cases of childhood leukemia, there are several chromosomal
abnormalities associated with AML, but there are no predisposing genetic or
environmental factors and the most common classification of the subtypes of
AML is the FAB system which divides AML into 7 types (M1, M2......M7), and
third type of leukemia is chronic mylogenous leukemia (CML) account about 2-
3% of total, about 99% of cases are characterized by Philadelphia chromosome
and it may be associated with the exposure to the ionizing radiation [6,7].

The second most common neoplasm in children is Lymphoma and divided
into two types, one type of lymphoma is Non-hodgkin lymphoma (NHL), is more




common and more serious than Hodgkin disease, it can occur at any age
generally, most cases of lymphoma below 10 yr of age are NHL and has 3 sites
of origin which wide range of presentations, one most common site is extra nodal
lymphatic tissues as lung and git, second next common is nodal disease and third
least common is extra lymphatic tissue, second type of lymphoma is hodgkin
disease (HD), it is rare below 5 years of age. The peak age incidence is from 15-
30 yr and >50 yr [8,9,10].

Other rare types of neoplasm in children associated with ABO blood group are
neuroblastoma is the most common extracranial solid tumor of infancy, it is an
embryonal malignancy of the sympathetic nervous system arising from
neuroblasts, Wilms tumor (nephroblastoma), is the most common childhood

abdominal malignancy and the median age at diagnosis of this kidney tumor is

approximately 3.5 years[11,12,13].

Hepatoblastoma account about 2%, osteosarcoma 2% and ewing sarcoma
related to bone 1% [14,15].




Aim of the study

To investigate the association of ABO and Rh blood groups with various types of

malignancy in children, regarding incidence and other characters.




Patients and Methods

A cross-sectional comparative study was conducted in Oncology Center of

Baquba Teaching Hospital in Diyala, Iraq.

The study started with collection of data from 1st of October to 1st of December
2020, and the study continued for writing till the 1st of May 2021. The study
enrolled children diagnosed previously with different malignant diseases and

continued for treatment in the center.

ABO and Rh blood group was tested manually for all patients. Matching of ABO
blood group distribution in the sample of the study was carried out with that of
general population, unfortunately, in Diyala province we have no data of ABO/
Rh blood groups, so it was depended on data of neighboring province, Babylon ,
those province having the same ethnic Arabic population background as that of

the study area.

Statistical Analysis
Statistical Package for Social Sciences soft ware (SPSS), version 20 was used to

analyze data. Chi square test was used to look for the association between

variables, p value was taken significant at level of <0.05.




Results

The study enrolled 226 patients of different malignant diseases, Male:Female

ratio was 1.5:1, most of enrolled patients were between 1yr- 12yr old, table(1).

Table (1): Demographic criteria of the study group patients.

Age/Gender Male Female Total
number (%) number (%) number (%)

Birth - 1yr 10 (53%) 9 (47%) 19 (100%)

> 1-3yrs 35 (59.3%)

24 (40.7%) 59 (100%)

>3-6yrs 56 (70.8%)

23 (29.2%)

79 (100%)

>6-12yrs 30 (51.7%)

28 (48.3%)

58 (100%)

> 12 yrs - 15 yrs 4 (36.4%)

7 (63.6%)

11 (100%)

Total 135 (59.7%) 91 (40.3%) 226 (100%)
Regarding the type of malignant diseases, Acute lymphoblastic leukemia was the

commonest followed, in order, by Retinoblastoma, Non-Hodgkin lymphoma and
Neuroblastoma, table (2).

Table (2): Malignant diseases in data of study.

Diseases number (%)

Acute Lymphoblastic Leukemia (ALL) 91 (40.5%)

Acute Myelogenous Leukemia (AML) 16 (7.1%)

Non Hodgkin lymphoma NHL 25 (11%)

Hodgkin disease HD 12 (5.3%)

Retinoblastoma 26 (11.5%)

Neuroblastoma 22 (9.7%)

Wilms tumor 18 (7.9%)

Ewing sarcoma 8 (3.5%)

Hepatoblastoma 7 (3%)

Immature Teratoma 1 (0.4%)

Total 226 (100%)




In general, blood group (O) was commonest in most of patients with malignant
diseases, in addition to the general population, followed by blood groups A, B,
and lastly AB. There was a clears significant association of the blood group (O)

with total numbers of patients (p value = .011), this association was fade away

when individualized to each type of malignancy.

Table (3): Distribution of ABO blood groups in the study group versus general
population of Babylon.

Diseases ABO blood group
Number (%)

(o) A B AB
Acute lymphoblastic leukemia 33 (32%) 26 (44%) | 26 (50%) | 6 (50%)
ALL
Acute myelogenous leukemia 4 (3.9%) 8(13.6%) | 3(5.8%) | 1(8.3%)
AML
Non hodgkin lymphoma NHL 13 (12.6%) 5(8.5%) | 6(11.5%) | 1(8.3%)

Hodgkin disease HD 5 (4.9%) 2 (3.4%) 4(7.7%) | 1(8.3%)

Retinoblastoma 17 (16.5%) 4 (6.8%) 5(9.6%)

Neuroblastoma 13 (12.6%) 5 (8.5%) 4(7.7%)

Wilms tumor 9 (8.7%) 4 (6.8%) 3(5.8%) | 2(16.7%)

Ewing sarcoma 4 (3.9%) 4 (6.8%)

Hepatoblastoma 5 (4.9%) 1(1.6%) 1(1.9%)

Immature teratoma 1 (8.3%)

Total 103 59 (26.1%) | 52 (23%) | 12 (5.3%)
(45.6%)"

General population in Babylon 35.7
(%)

+ p value was calculated by comparison of data of each row ( each type of malignancy) with
percents of the general population in Babylon which are mentioned in end of the table.
* significant association.




In general, blood group (Rh D positive) was commonest in all patients with
malignant diseases, in addition to the general population. There was a clears

significant association of the blood group (Rh D positive) with ALL.

Table (4): Distribution of Rh blood groups in the study group versus general

population of Babylon.

Diseases Rh D positive | Rh D negative
Acute lymphoblastic leukemia ALL 89 (97.8%)" 2 (2.2%)

Acute myelogenous leukemia AML 15 (93.8%) 1(6.2%)

Non hodgkin lymphoma NHL 24 (96%) 1 (4%)

Hodgkin disease HD 12 (100%)

Retinoblastoma 23 (88.5%) 3(11.5%)

Neuroblastoma 21 (95.5%) 1 (4.5%)

Wilms tumor 16 (88.9%) 2 (11.1%)

Ewing sarcoma 7 (87.5%) 1(12.5%)

Hepatoblastoma 7 (100%)

Immature teratoma 1(100%)

Total 215 (95.1%)° 11 (4.9%)

General population in Babylon % 90.1 9.9
*p value was calculated by comparison of data of each row ( each type of malignancy) with percents of
the general population in Babylon which are mentioned in end of the table.

* significant association.




Discussion

The purpose of this study was to show any association between ABO blood
groups and type of malignancy in children treated in Baquba Teaching Hospital.
Male to Female ratio was 1.5:1 especially in age groups between 1yr to 12yrs old.
Regarding in type of malignant diseases, Acute lymphoblastic leukemia was the
commonest (n= 91, 40.5%). Regarding in ABO blood groups, O was the
commonest (n=103, 45.6%) with (p value .011) and Rh D positive was (n=215,
95.1%) with significant association (p value .011). This study showed that Rh D
positive more exposed to acute lymphoblastic leukemia than Rh D negative,
whereas the other malignant diseases with Rh D positive also there was a

difference but statistically not significant.

This study showed in total general, that O blood group was significant in
malignancy but which type of malignancy is not specified this may be due to our
data was collected in a single hospital, further research in a large population based
Is need. A previous study carried out in Iraq for the distribution of ABO blood
groups in lragi samples of leukemia patients where O type of blood group was
the main blood group followed by A, B and AB, this study goes in agreement
with the current study [16]. In North India they observed a definite bias towards
males with a ratio of 3.2:1. Literatures mentioned that the peak incidence of ALL
occurs between 2yrs to 5yrs old [17,18]and this goes in agreement with the
current study. Another study was done by Melihasakic to indicate the distribution
of ABO groups in children with leukemia in Federation of Bosnia and
Herzegovina. The result however, showed an equal percentage of distribution of
both A and O blood groups among the children with ALL [19]. One study was
conducted in Iran, showed although there was not any association between
ABO/Rh blood groups and acute lymphoblastic leukemia but probably females

with B blood group are more susceptible toward ALL and this study goes in

disagreement with the current study[20].




Conclusion

In the light of the present results, this study showed that a blood group O and

Rh D positive are a risk factors for incidence of ALL and group AB and Rh D
negative children seemed to be less susceptible, whereas for other types of
malignancies, a large population study is needed for each type to obscure the

relationship with blood groups.
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