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ABSTRACT

Aim: Acute myeloid leukemia is an aggressive disease caused by a heterogeneous clonal disorder of hematopoietic progenitor cells that
normally lose their ability to respond to differentiation and proliferation regulators. The main purpose is to identify and prevent the causes
of acute leukemia. Although the etiology of acute leukemia has been investigated for many years, the exact cause is still unknown. Both ABO
and Rh blood group systems have been associated with a number of diseases. The aim of this study was to investigate the relationship between
AML and blood group types.

Material and Method: Between February 2014 and February 2018 The blood types of 163 AML patients treated in Abdurrahman Yurtaslan
Ankara Oncology Training and Research Hospital were analyzed retrospectively. Age, sex, and blood group data of healthy platelet donors
were used as a control group.

Results: The most common blood type in both men and women was A Rh-positive, no statistically significant difference was found between
the control group and AML patients in terms of ABO blood group distribution. Rh positivity rate was similar between the patient group and
healthy control group.

Discussion: We found that there is no relation between AML and ABO and Rh blood groups. Although there are larger studies confirming
the relationship between solid tumors and ABO blood groups, studies on hematologic malignancies are fewer.

Cunclusion: A relationship between AML and ABO and Rh blood groups has not yet been clarified, more studies with more patients are
needed.
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0z
Amag: Akut miyeloid 16semi, normal olarak farklilasma ve proliferasyon regiilatorlerine cevap verme yeteneklerini kaybeden hematojen
kok hiicrelerin heterojen bir klonal bozuklugunun neden oldugu agresif bir hastaliktir. Ana amag akut l6seminin nedenlerini tanimlamak

ve onlemektir. Akut l6semi etiyolojisi uzun yillardir arastirilsa da, kesin nedeni hala bilinmemektedir. Hem ABO hem de Rh kan grubu
sistemleri bir takim hastaliklarla iligkilendirilmistir. Bu ¢alismanin amact AML ve kan grubu tipleri arasindaki iliskiyi arastirmaktir.

Gereg ve Yontem: Subat 2014 ve Subat 2018 tarihleri arasinda Abdurrahman Yurtaslan Ankara Onkoloji Egitim ve Aragtirma Hastanesinde
tedavi edilen 163 AML hastasinin kan tipleri retrospektif olarak incelendi. Saglikli trombosit vericilerinin yas, cinsiyet ve kan grubu verileri
kontrol grubu olarak kullanildi.

Bulgular: Hem erkeklerde hem de kadinlarda en yaygin kan grubu A Rh pozitifti, kontrol grubu ile AML hastalar1 arasinda ABO kan grubu
dagilimi agisindan istatistiksel olarak anlamli bir fark bulunmadi. Rh pozitiflik orani hasta grubu ile saglikli kontrol grubu arasinda benzerdi.

Tartisma: AML ile ABO ve Rh kan gruplar1 arasinda bir iliski bulunmadu. Solid organ tiimérleri ile ABO kan gruplar: arasindaki iligkiyi
dogrulayan daha biiyiik ¢aligmalar olmasina ragmen, hematolojik kanserler tizerine ¢aligmalar daha azdur.

Sonug: AML ile ABO ve Rh kan gruplar1 arasinda bir iliski heniiz agikliga kavusmamuistir, daha fazla hastayla daha fazla ¢aligmaya ihtiyag
vardr.
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INTRODUCTION

Acute myeloid leukemia (AML) is an aggressive disease
causedbyaheterogeneousclonaldisorderofhematopoietic
progenitor cells that normally lose their ability to respond
to differentiation and proliferation regulators (1). It is
the most common type of acute leukemia in adults and
its incidence is 5-8/100,000 (2,3). The main purpose is
to identify and prevent the causes of acute leukemia.
Gene mutations such as Wilms tumor 1 (WT1), FMS-
like tyrosine kinase 3 (FLT3), or nucleophosmin (NPM)
could be seen in AML patients (4). Although the etiology
of acute leukemia has been investigated for many years,
the exact cause is still unknown.Leukemogenesis is
a multi-stage process that develops as a result of the
sensitivity of a hematopoietic progenitor cell to the agent
involved in the etiology. Different subtypes of acute
leukemia may have different causal mechanisms, such
as a separate molecular abnormality or mutation, and
agent in the etiology.The pathogenesis of acute leukemia
patients includes a complex chain of events that alter
the proliferation and differentiation of hematopoietic
precursor cells, chromosomal translocations, inversions,
or point mutations (2,3).

Today, the number of serologically defined blood group
antigens is more than 600. Most of the blood group
antigens are glycoproteins and are generally identified
according to their oligosaccharide or amino acid
sequence. Antigens of the ABO blood group system
are found on the extracellular surface of erythrocyte
membranes and these antigens are defined as complex
carbohydrate molecules.In addition to the ABO blood
group system, the Rh blood group is present and consists
of at least 45 independent antigens.Both ABO and Rh
blood group systems have been associated with a number
of diseases.In some studies, ABO blood group system
has been shown to play a role in the development of
cardiovascular, oncologic and other diseases (5). Blood
group antigens are known to participate in cell recognition
and cell adhesion. Therefore, they are likely to play a role
in tumor formation, metastasis, and prognosis (6).

After the discovery of a relationship between gastric
cancer and blood group-A in 1953, studies were
conducted on the possible relationship between blood
groups and certain diseases (7). In a prospective study
of a cohort of middle-aged and elderly Chinese males by
Huang et al.(8) the overall risk of cancer was lower for the
blood group B and lower in the B and AB blood groups
compared to theblood group A in gastrointestinal cancers,
including gastric and colorectal cancer.In contrast, this
study showed a higher risk of liver cancer for the blood
group AB and a lower risk of bladder cancer for the blood
group B. These findings suggest that in addition to red
blood cells, ABO blood group antigens are also expressed
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in epithelial cells of the gastrointestinal and urinary tract
and the role of ABO blood groups in the development
of epithelial cancers in the gastrointestinal and urinary
tract.

For many years, the role of ABO blood group antigens
in the development of cancer has been suspected. Since
Aird et al. (7) first reported the relationship between
peptic ulcer and gastric carcinoma and ABO blood
groups, several studies have been conducted on this issue.
Previous studies, mostly in Western populations, have
found an increased risk of gastric cancer in individuals
with blood group A of about 20% (8). All of these studies
have demonstrated that the relationship between solid
tumors and ABO blood group has been suspected
to be the same in hematologic cancers, but there are
fewer studies investigating the relationship between
hematologic cancers and ABO blood groups. Iodis et al.
(9) reported that there was a significant difference in the
distribution of blood group O in Hodgkin lymphoma
and Non-Hodgkin Lymphoma. The aim of this study was
to investigate the relationship between AML and blood
groups.

MATERIAL AND METHOD

Between February 2014 and February 2018, the blood
types of 163 AML patients treated in Abdurrahman
Yurtaslan Ankara Oncology Training and Research
Hospital were analyzed retrospectively. This study was
approved by the university /local human research ethics
committee and all procedures performed in studies
involving human participants were in accordance
with the ethical standards of the institutional and/
or national research committee and with the 1964
Helsinki Declaration and its later amendments or
comparable ethical standards. The study was carried out
with the permission of Health Sciences University Dr.
Abdurrahman Yurtaslan Oncology Health Practice and
Research Center Clinical Research Ethics Committee
(Permission granted: 06.11.2019, Decision no: 2019-
11/446). The patients were diagnosed as AML by
examination of morphological findings of bone marrow
aspirates and leukemic cells by flow cytometry or
immunohistochemical analysis. Age, sex, and blood
group data of healthy platelet donors were used as a
control group.

IBM SPSS Statistics (version 21) software was used for
statistical analysis. Descriptive statistics were used to
summarize the data. Categorical data were expressed as
a ratio, and numerical data were expressed as median
and mean * standard deviation. Categorical variables
analyzed with Chi-Square test. P values of <0.05 were
considered statistically significant.
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RESULTS

Of the 163 patientsincluded in the study, 67 (41.1%)
patients were women and 96 (58.9%) were men. The
median age was 46 (range 15-86) in all AML patients, 49
(range 15-80) in women, and 43 (range 18-86) in men.
The blood group distribution of AML patients is shown
in Table 1.The blood group distribution of healthy donors
is shown in Table 2.

Table 1. Blood group distribution in AML patients

Blood group Female (n) Male (n) Total (n)
0RH (-) 3 1 4

0 RH (+) 24 39 63
ARH (-) 3 4 7
ARH (+) 20 33 53
ABRH (-) 1 1 2
ABRH (+) 4 4 8
BRH (-) 1 1 2
BRH (+) 11 13 24
Total 67 96 163

Table 2. Blood group distribution in healty donors

Blood group Female (n) Male (n) Total (n)
ORH (-) 5 5 10

0 RH (+) 17 41 58
ARH (-) 5 2 7
ARH (+) 11 74 85
ABRH (-) 0 7 7
ABRH (+) 3 13 16
BRH (-) 0 3 3
BRH (+) 5 15 20
Total 46 160 206

AML patients and healthy controls were similar in
terms of gender and age distribution. Although the most
common blood type in both men and women was A Rh-
positive, no statistically significant difference was found
between the control group and AML patients in terms
of ABO blood group distribution (p:0.731). When Rh
characteristics were evaluated, The Rh positivity rate
was similar between the patient group and the healthy
control group (p=0.376).

DISCUSSION

For many years, the role of ABO blood group antigens
in the development of cancer has been suspected. Since
Aird et al. (7) first reported the relationship between
peptic ulcer and gastric carcinoma and ABO blood
types, numerous studies have been conducted on this
issue. Blood group antigens are known to participate in
cell recognition and cell adhesion due to their specific
properties. Therefore, they are likely to play a role in

tumor formation, metastasis, and prognosis (6). All of
these studies have demonstrated that the relationship
between solid tumors and ABO blood group has been
suspected to be the same in hematologic cancers, but there
are fewer studies investigating the relationship between
hematologic cancers and ABO blood groups.Several
studies have reported conflicting results regarding the
relationship between blood groups and acute leukemia
(10,11).

Nagy et al. (12) showed an increase in the rate of blood
group O in female patients with acute leukemia. Jackson
et al. (13) reported a decrease in the rate of blood group
O in female patients with acute leukemia. In the study
conducted by Sadeghian et al. (14) although there was
no significant relationship between ABO and Rh blood
groups and acute leukemia, blood group B was found to
be more common in female patients .

Alavi et al. (15) found a higher rate of group A in patients
with AML. In their study Vadivelu et al. (16) ABO blood
group distribution in Indian patients with AML was
found to be similar to the normal population. In the
study conducted by Kar et al. (17) in Turkish patients
with AML blood group A and Rh positivity rate was more
common but they could not find a statistically significant
difference.

CONCLUSION

In conclusion, we found that there is no relation between
AML and ABO and Rh blood groups. Although there are
larger studies confirming the relationship between solid
tumors and ABO blood groups, studies on hematologic
malignancies are fewer.Therefore, this issue has not been
clarified yet, more studies with more patients are needed.
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