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ABSTRACT

Background: Endometrial cancer (EC) is one of the most commonly diagnosed cancers, particularly in patients aged 60-70 years. Several
studies have explored the potential of ABO blood groups as markers for early detection of different types of cancers; however, no
conclusive study has been conducted for evaluating the effectiveness of ABO blood groups in early detection of EC. To determine the
prevalence of the ABO blood groups in patients with EC,examine whether certain blood groups are highly associated with early-stage EC,
and investigate the relationship between the ABO blood groups and clinical and pathological prognostic parameters in patients with EC.
Materials and Methods: The prevalence of ABO blood groups in patients who were operated between 2010 and 2020 and diagnosed
with atypical endometrial hyperplasia and non-metastatic, International Federation of Gynecology and Obstetrics early stage (I and
II) EC was investigated.

Results: The blood group distribution of 575 patients in the study population was found to be A>0O>B>AB, in order of frequency.
The blood groups B, A, and AB were the most frequently found in women with atypical endometrial hyperplasia, endometrioid
adenocarcinoma or uterine sarcoma, and non-endometrioid adenocarcinoma, respectively (p>0.05). The blood groups A, O,and B were
the most common in grades 1,2,and 3 EC tumors, respectively. Although the age of patients at menopause and diagnosis was found
to be lower in those with the blood group AB than in the patients with other blood groups, no significant difference was found among
the blood groups in terms of the mean age at diagnosis and menopause (p>0.05).

Conclusion: The results indicate that blood groups have no diagnostic value in the early detection of EC,and hence, cannot be used
to predict the risk of EC subtypes, tumor grade, or menopause age.

Keywords: ABO blood group, age at menopause, early stage, endometrial cancer (EC)

Amag: Endometrial kanser (EK), 6zellikle 60-70 yas arasi hastalarda en sik teshis edilen kanserlerden biridir. Cesitli arastirmalar, ABO kan
gruplarinin farkli kanser tiirlerinin erken teshisi icin belirteg olarak potansiyelini arastirmistir; ancak EK'nin erken saptanmasinda ABO kan
gruplarinin etkinligini degerlendirmek igin kesin bir calisma yapilmamistir. EK’li hastalarda ABO kan gruplarinin prevalansini belirlemek,
belirli kan gruplarinin erken evre EK ile yliksek oranda iliskili olup olmadigini incelemek ve EK’li hastalarda ABO kan gruplari ile klinik ve
patolojik prognostik parametreler arasindaki iliskiyi arastirmak amaglanmistir.

Gerec ve Yontemler: 2010-2020 yillari arasinda opere edilen, atipik endometriyal hiperplazi ve non-metastatic, Uluslararasi Jinekoloji ve
Obstetrik Federasyonu erken evre (I ve Il) EK tanisi alan hastalarda ABO kan gruplarinin prevalansi incelendi.

Bulgular: Calisma popiilasyonundaki 575 hastanin kan grubu dagilimi siklik sirasina gére A>O>B>AB olarak bulundu. Atipili endometrial
hiperplazisi olan kadinlarin ¢gogunda B kan grubu, endometrioid adenokanser veya uterin sarkom tespit edilen kadinlarin cogunda A kan
grubu, non-endometrioid adenokanseri olan kadinlarin cogunda AB kan grubu tespit edilmistir (p>0,05). Grade 1 olanlarda yine, en sik A
kan grubu, grade 2’'de O ve grade 3 olanlarda en sik B kan grubu izlenmistir. Kan grubu AB olanlarin menopoz ve tani anindaki yasi daha
diisuik bulunmusken (p>0,05), kan gruplari arasinda tani anindaki yas ve menopoz yasi ortalamalari anlamli bulunmamistir.

Sonug: Bulgular, kan gruplarinin EK erken donem tespitine yardimci olamayacagini gostermektedir. Belirli bir kan grubunun EK alt tipleri
riskini artirdigi, timaor derecesini veya menopoz yasini etkiledigi sdylenemez.
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Introduction

Endometrial cancer (EC) is the fourth most common
cancer in the United States (1) and the most common cancer
in developed countries. EC is one of the first five cancers
diagnosed in women in Turkiye and the most common type
of gynecological cancer. Approximately 3.850 new cases
are reported each year in Turkiye. Most patients can be
diagnosed at an early-stage (approximately 80% in stage
1). The median age at diagnosis is 63 years (2). Early-stage
EC is restricted to the uterus and includes stage 1 and 2
patients (3). The incidence rate of EC peaks between 60
and 70 years of age, and only 2-5% of cases occur before
the age of 40 years (1). Chronic anovulation and/or obesity
in women under 50 years of age are predisposing to the
development of EC (4). Early menarche is a risk factor for EC;
conversely, late menopause is less consistently associated
with an increased EC risk.

Menopause is a process involving changes in the
menstrual patterns over months and years, and is defined
as the permanent discontinuation of menstrual periods
without any obvious pathological or physiological cause
after experiencing amenorrhea for 12 months. The mean age
of menopause has been reported to be 51 years worldwide
(95% confidence interval between 45 and 55 years), 46-48
years in Turkiye (5).

Blood group antigens are secreted from erythrocytes and
epithelial cell surfaces. The H antigen (precursor of Aand B
antigens) is frequently detected in patients with EC. This
explains the increased risk of EC in individuals with non-O
blood groups. In the limited number of studies conducted
till date, a significant association between the blood group
A and uterine cancer has been suggested (6,7).

Therole of ABO and Rhesus (Rh) blood groups in oncology
has been investigated by various researchers. Following the
discovery of blood groups by Karl Landsteiner in 1901 and
the discovery that the blood group A plays a role in gastric
cancer by Aird in 1953, the role of blood groups in numerous
cancer types have been investigated (7).

A study has suggested that human blood group antigens
are involved in the development of stomach, pancreatic,
gallbladder, lung, kidney, breast, ovarian,and uterine cancers
(6).

Preneoplastic endometrial lesions and EC have histo-
blood group phenotype changes compared to normal
endometrium. Changes in glycosyltransferase activity
responsible for histo-blood group phenotypic changes can
be detected in premalignant endometrial lesions (8). In the
advanced stage, tumor cells that have lost A and B antigens
may inhibit cell motility and potentially become more
metastatic.

To the best of our knowledge, till date, no study has
determined the ABO blood groups and Rh factors as risk
factors for EC. The ABO antigens are membrane antigens
present on the surface of erythrocytes and platelets; as well
as on vascular, intestinal, cervical, and mammary epithelial
cells; and in dissolved form in plasma, saliva, milk, urine,
and feces. In addition, there are strong reactive antibodies
against the antigens that are not found in the serum on the
erythrocyte surface (9).

Recently, the potential roles of the ABO blood groups
in the pathogenesis of certain carcinomas have been
reported. However, only few studies have been conducted
regarding the relationship between the ABO blood groups
and gynecological carcinomas. Therefore, identifying the
genetic risk factors of EC is an important area of research.
There are limited studies in the literature investigating
the relationship between the ABO blood groups and EC
(6,10,11,12,13,14,15,16). Overall, studies have reported
that the ABO blood groups are associated with significant
clinicopathological parameters and survival outcomes in
patients with EC and they are observed as characteristic
ratios among these patients. However, the results of
these studies are controversial to some extent, and many
studies have reported no statistically significant correlation
between the ABO blood groups and pathophysiology of EC.

This retrospective study examines the possibility of a
significant relationship between blood groups and patients
with EC diagnosed in the last 10 years who were without
any metastasis at the time of diagnosis. Understanding
whether people with a certain blood group possess a higher
risk of developing EC will in turn help in gaining an insight
into the carcinogenesis, prevention, and early diagnosis of
EC, which are key aspects of successful treatment.

Material and Methods

The clinical and pathological data of all patients
diagnosed with atypical endometrial hyperplasia or early-
stage EC following probe curettage or hysterectomy in
University of Health Sciences Tiirkiye, Umraniye Training and
Research Hospital between 2010 and 2020 were collected
from the hospital automation system and retrospectively
analyzed.

The frequency of detection of the ABO blood groups in
the general Turkish population was compared with that of
the study population. Patient data included their ABO blood
groups, age at diagnosis, age at menopause, International
Federation of Obstetrics and Gynecology (FIGO) stage,tumor
grade, and tumor subtypes. The histological classification of
ECwas based on the World Health Organization classification
(10). Tumors were divided into three groups according
to FIGO classification as highly differentiated (grade 1),
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moderately differentiated (grade 2), or undifferentiated
(grade 3) (17). FIGO 1A, IB, and Il were evaluated as early-
stage EC(18).The ABO blood groups were determined using
traditional serological methods and classified as A, B, AB,
and O.

Patients diagnosed with concomitant cervical cancer or
synchronous tumors were excluded from the study. Women
who were diagnosed with atypical endometrial hyperplasia
by endometrial biopsy and had been treated with Mirena
or undergone hysterectomy in another clinic were excluded
from the study. Patients with pelvic radiotherapy, polycystic
ovarian syndrome, Lynch 2 syndrome, breast cancer, colon
cancer,and a history of esaor; or those with benign diseases,
including endometrial hyperplasia without atypia; and
patients with metastatic advanced stage (stages 3 and 4)
EC at diagnosis were excluded from the study. Patients who
had not undergone menopause at the time of the diagnosis
of endometrial hyperplasia with atypia or early-stage EC
were not included in the comparison analysis of the ABO
blood groups with respect to menopause age.

Patients whose probe curettage or hysterectomy
material was evaluated as endometrial hyperplasia with
atypia and early-stage (stages 1A, 1B, 2) non-metastatic EC;
patients with a history of diabetes mellitus, hypertension,
hypothyroidism, and gallbladder disease; patients who
were nulliparous, multiparous, and infertile; patients with a
family history of EC; and patients with abnormal uterine or
postmenopausal bleeding were included in the study.

After implementing the inclusion and exclusion criteria,
575 patients were reviewed and included in the final
analysis.Ethical approval was obtained from the Local Ethics
Committee of the University of Health Sciences Tuirkiye,
Umraniye Training and Research Hospital (date: March 18,
2020; confirmation number: B.10.1.TKH.4.34.H.GP.0.01/65).
Informed consent was obtained from all the participants
included in this crosssectional retrospective study.

Statistical Analysis

The IBM Statistical Package for the Social Sciences
Statistics 22 program was used for statistical analysis. The
suitability of the parameters to the normal distribution
was evaluated by Kolmogorov-Smirnov and Shapiro-Wilks
tests. While evaluating the study data, descriptive statistical
methods (mean,standard deviation,frequency) and One-Way
Analysis of Variance test were used to compare the normally
distributed parameters to the quantitative data, and the
Tukey’s honest significance test was used to determine
the group that caused the difference. Student’s t-test was
used to compare the normally distributed parameters
between two groups. Chi-square test and Continuity (Yates)
correction were used to compare qualitative data. Pearson

correlation analysis was used to examine the relationships
between parameters conforming to the normal distribution.
Significance was evaluated at the p<0.05 level.

Results

The study included 575 women aged between 18 and
87 years at the time of diagnosis. The mean age of the
patients was 55.14%11.32 years. Of the included patients,
326 (56.7%) were menopausal, and their age at menopause
was 29-57 years (mean age =48.47%4.89 years). The blood
groups A, O, B, and AB were present in 49.6%, 30.3%, 13%,
and 7.1% patients, respectively. Of the patients, 54.4%
had atypical endometrial hyperplasia and 44.9% had
endometrial malignancies. In terms of EC grade, 26.8%,17%,
and 11.3% patients had grade 2, grade 1, and grade 3 EC.
Of the patients, 49.9% had endometrioid adenocarcinoma
and 10.6% had non-endometrioid adenocarcinoma. Mixed
tumors and uterine sarcomas were observed in 8.5% and 8%
of the patients, respectively (Table 1).

The blood groups B, A, and AB were most commonly
observed of women with atypical endometrial hyperplasia,
endometrioid adenocarcinoma or uterine sarcoma, and
non-endometrioid adenocarcinoma, respectively. However,
no statistically significant relationship was found among
the differences in the prevalence of ABO group. The most
common blood groups in patients with grades 1,2,and 3 ECs
were A, O, and B, respectively. The patient’s age at diagnosis
was lower in those with the blood group AB than in patients
having other blood groups; however, this difference was
not statistically significant. No statistically significant
difference was found between the blood groups in terms of
the mean age at diagnosis and menopause (p>0.05). There
was no statistically significant difference among the blood
groups in terms of the incidence of atypical endometrial
hyperplasia, endometrioid adenocarcinoma and non-
endometrioid adenocarcinoma, mixed tumors, and uterine
sarcomas and grade distributions (p>0.05) (Table 2).

The mean age at menopause was lower in patients
with EC than in patients without cancer, but the difference
was not statistically significant. There was no statistically
significant difference between the study parameters in
terms of the mean age at menopause (p>0.05) (Table 3).

The mean age at diagnosis was significantly lower in
patients with atypical endometrial hyperplasia with atypia
than in patients without atypia (p=0.000; p<0.05). The
mean age at diagnosis was significantly higher in patients
with endometrial malignancies than that in patients
without cancer (p=0.000; p<0.05). A statistically significant
difference was found among tumor grades with respect to
the mean age at diagnosis (p=0.000; p<0.05). The mean age
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Table 1. Distribution of study parameters

n %
Type A 285 49.6
Type B 75 13.0
Blood type
Type O 174 30.3
Type AB 41 7.1
Yes 326 56.7
Menopause status
No 249 433
R o - T, No 262 45.6
ical endometria erplasia as a result of probe curettage
typ bl ; s Yes 313 54.4
No 317 55.1
Endometrial cancer as a result of probe curettage
Yes 258 449
1 98 17.0
Grade 2 154 26.8
3 65 11.3
No 288 50.1
Endometrioid adenocarcinoma
Yes 287 49.9
No 514 89.4
Non-endometrioid adenocarcinoma
Yes 61 10.6
No 526 91.5
Mixed tumor
Yes 49 8.5
. No 529 92
Uterine sarcoma
Yes 46 8

at diagnosis was significantly lower in patients with grade 1
tumors than in patients with grade 3 tumors (p=0.004, p<0.05).
There was no significant difference among the other tumor
grades (p>0.05). The mean age at diagnosis was significantly
higher in patients with EC subtypes than that in patients
without cancer (p=0.000; p<0.05). The mean age at diagnosis
was significantly higher in patients with endometrioid
adenocarcinoma, non-endometrioid adenocarcinoma, mixed
tumors, and uterine sarcomas than in patients without these
diseases (p=0.000; p<0.05) (Table 4).

Cancer was detected in 78% of the patients with atypical
endometrial hyperplasia, among whom 10.9%, 9.9%, and
1.3% patients were diagnosed with grades 1, 2, and 3
EC, respectively (p=0.000, p<0.05). The incidence rate of
endometrioid adenocarcinoma was significantly lower in
patients with atypical endometrial hyperplasia (20.8%) than
in patients without hyperplasia (84.7%) (p=0.000; p<0.05).
The incidence rate of non-endometrioid adenocarcinoma
was significantly lower in patients with atypical endometrial
hyperplasia (2.2%) than in patients without hyperplasia
(20.6%) (p=0.000; p<0.05). The incidence rate of mixed tumors
was significantly lower in patients with atypical endometrial
hyperplasia (1.6%) than in patients without hyperplasia

(16.8%) (p=0.000; p<0.05). The incidence of uterine sarcoma
was significantly lower in patients with atypical endometrial
hyperplasia (1%) than in patients without hyperplasia (16.4%)
(p=0.000; p<0.05) (Table 5).

The incidence rate of grades 1 (24%),2 (50%),and 3 (22.1%)
EC were significantly higher in patients with endometrial
malignancies than in patients without malignancies (78%)
(p=0.000; p<0.05). The incidence rate of endometrioid
adenocarcinoma was significantly higher in patients with
endometrial malignancies (88%) than in patients without
malignancies (18.9%) (p=0.000; p<0.05). The incidence of
non-endometrioid adenocarcinoma was significantly higher
in patients with endometrial malignancies (19.4%) than in
patients without malignancies (3.5%) (p=0.000; p<0.05). The
incidence of mixed tumors was significantly higher in patients
with endometrial malignancies (15.9%) than in patients
without malignancies (2.5%) (p=0.000; p<0.05). The incidence
of uterine sarcomas was significantly higher in patients with
endometrial malignancies (12.8%) than in patients without
malignancies (4.1%) (p=0.000; p<0.05) (Table 6).

There was a weakly positive (14.5%) but no statistically
significant relationship was found between the age at
diagnosis and menopause (p>0.05) (Table 7).
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Table 2. Evaluations of blood group

Type A Type B Type O Type AB
Average Average Average Average 1
SD SD SD SD
Age at diagnosis 55.14+11.2 | 55.39%£10.49 | 55.93#11.75 | 51.37+11.38 | 0.143
Age at menopause 48.74£5.00 | 48.92+4.68 |48.25¥471 |46.22+5.11 |0.183
n (%) n (%) n (%) n (%) p
) ) ) No 138 (48.4%) |31 (41.3%) |74 (42.5%) |19 (46.3%) |0.545
Atypical endometrial hyperplasia as a result of probe curettage
Yes 147 (51.6%) | 44 (58.7%) 100 (57.5%) | 22 (53.7%)
. No 152 (53.3%) |44 (58.7%) | 97 (55.7%) 24 (58.5%) |0.808
Endometrial cancer as a result of probe curettage
Yes 133 (46.7%) | 31 (41.3%) | 77 (44.3%) 17 (41.5%)
Grade None 119 (41.8%) | 37 (49.3%) 80 (46%) 22 (53.7%) |0.533
1 52 (18.2%) | 8 (10.7%) 31 (17.8%) 7 (17.1%)
2 77 (27%) 19 (25.3%) | 49 (28.2%) |9 (22%)
3 37 (13%) 11 (14.7%) 14 (8%) 3 (7.3%)
Endometrioid adenocarcinoma No 130 (45.6%) | 43 (57.3%) 90 (51.7%) 25 (61%) 0.112
Yes 155 (54.4%) | 32 (42.7%) | 84(48.3%) |16 (39%)
Non-endometrioid adenocarcinoma No 253 (88.8%) | 66 (88%) 159 (91.4%) | 36 (87.8%) | 0.777
Yes 32 (11.2%) |9 (12%) 15 (8.6%) 5(12.2%)
Mixed tumor No 257 (90.2%) | 68 (90.7%) 164 (94.3%) | 37 (90.2%) 0.478
Yes 28 (9.8%) 7 (9.3%) 10 (5.7%) 4 (9.8%)
Uterine sarcoma No 257 (90.2%) | 68 (90.7%) 166 (95.4%) |38(92.7%) |0.237
Yes 28 (9.8%) 7 (9.3%) 8 (4.6%) 3 (7.3%)
*One-Way ANOVA test,? chi-square test, SD: Standard deviation

Table 3. Evaluation of age at menopause according to study parameters

Age at menopause
Average = SD p
Atypical endometrial hyperplasia as a result of probe curettage No 48182504 0192
Yes 48.91+4.64
Endometrial cancer as a result of probe curettage No 49.0424.62 0082
Yes 48.08+5.04
Grade None 49.26%4.50 *0.112
1 47.35%5.26
2 48.30%5.16
3 48.69+4.39
Endometrioid adenocarcinoma No 48.87%4.72 0.254
Yes 48.23+4.98
Non-endometrioid adenocarcinoma No 48.53+4.95 0.573
Yes 48.10%4.55
Mixed tumor No 48.41%5.00 0.566
Yes 48.89+3.94
Uterine sarcoma No 48.42%4.93 0.618
Yes 48.86%4.57
Student’s t-test, "One-Way ANOVA test, SD: Standard deviation
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Table 4. Evaluation of age at diagnosis according to study parameters

Age at diagnosis
Average £ SD p
No 59.20+10.57 0.000*
Atypical endometrial hyperplasia as a result of probe curettage
Yes 51.74+10.81
No 52.10+10.84 0.000*
Endometrial cancer as a result of probe curettage
Yes 58.87%10.79
Grade None 51.03+10.58 *0.000*
1 55.80+11.88
2 58.86+10.32
3 61.62%9.31
Endometrioid adenocarcinoma No 52.11%£11.05 0.000*
Yes 58.17%10.78
Non-endometrioid adenocarcinoma No 54.25%11.19 0.000*
Yes 62.61£9.62
Mixed tumor No 54.48+11.28 0.000*
Yes 62.22%9.15
Uterine sarcoma No 54.66%11.26 0.001*
Yes 60.65+10.66
Student’s t-test, *One-Way ANOVA test, *p<0.05, SD: Standard deviation

Table 5. Evaluations for the presence of atypical endometrial hyperplasia

Atypical endometrial hyperplasia as a result
of probe curettage
No Yes
n (%) n (%) p
Grade None 14 (5.3%) 244 (78%) 0.000*
1 64 (24.4%) 34 (10.9%)
2 123 (46.9%) 31 (9.9%)
3 61 (23.3%) 4 (1.3%)
Endometrioid adenocarcinoma No 40 (15.3%) 248 (79.2%) 0.000*
Yes 222 (84.7%) 65 (20.8%)
Non-endometrioid adenocarcinoma No 208 (79.4%) 306 (97.8%) *0.000*
Yes 54 (20.6%) 7(2.2%)
Mixed tumor No 218 (83.2%) 308 (98.4%) *0.000*
Yes 44 (16.8%) 5 (1.6%)
Uterine sarcoma No 219 (83.6%) 310 (99%) *0.000*
Yes 43 (16.4%) 3 (1%)
Chi-square test, *Continuity (yates) correction, *p<0.05




46

Hamidiye Med J 2023;4(1):40-49
Palalioglu et al. Single Center Retrospective Study

Discussion

ABO blood groups have been associated with
the risk of several malignancies. However, findings
regarding gynecological malignancies are inconsistent
and contradictory. ABO and Rh blood groups may differ
depending on ethnicity and geography (19). The most
common blood group is O in Western countries and A in
Turkiye, Greece and Bulgaria (20,21).

After Aird reported that the blood group A played an
important role in etiology of gastric cancer, the role of blood
groups in the etiology of other cancer types gained traction
as a research topic (7).

In the study by inci and Karatas (22), the blood group
distribution of all the participants was similar to that of the
general population of Istanbul (A>O>B>AB) (15). Consistent
with the literature, age was observed to be an important
factor in the development of cancer in the current study
(22). Similarly, the blood group distribution in the present
study was A>0>B>AB.

Moreover, in this study, the order of blood group
distribution of women with atypical endometrial hyperplasia

was B>0O>AB>A.The blood group Awas most common among
women with endometrioid adenocarcinoma or uterine
sarcoma, whereas the blood group AB was most common
among women with non-endometrioid adenocarcinoma;
however, the difference was not statistically significant. In a
study conducted by Xu et al. (6), women with EC were more
likely to have the blood group A.

Various potential mechanisms have been suggested to
elucidate the relationship between the ABO blood groups
and cancer risk, including inflammation, intercellular
adhesion,and membrane signaling.

Blood group antigens are expressed on the surface of
erythrocyte and many other epithelial cells. Tumorigenesis
may be affected by changes in glycosyltransferase and
difference in expression of blood group antigens in
epithelial cells (23). A, B, and H antigens were detected
in cases of EC tumors but not in normal endometrium. H
antigen is commonly detected in patients with EC (8).
This result may explain the low risk of cancer in women
with non-O blood type. However, it is unclear if the A and
B antigens work differently in the pathogenesis of EC. A
previous study suggested that there is a positive correlation

Table 6. Evaluations regarding the presence of endometrial cancer

Endometrial cancer as a result of probe
curettage
No Yes
n (%) n (%) p
Grade None 248 (78.2%) 10 (3.9%) 0.000*
1 36 (11.4%) 62 (24.0%)
2 25 (7.9%) 129 (50.0%)
3 8 (2.5%) 57 (22.1%)
Endometrioid adenocarcinoma No 257 (81.1%) 31 (12.0%) 0.000*
Yes 60 (18.9%) 227 (88.0%)
Non-endometrioid adenocarcinoma No 306 (96.5%) 208 (80.6%) *0.000*
Yes 11 (3.5%) 50 (19.4%)
Mixed tumor No 309 (97.5%) 217 (84.1%) *0.000"
Yes 8 (2.5%) 41 (15.9%)
Uterine sarcoma No 304 (95.9%) 225 (87.2%) *0.000*
Yes 13 (4.1%) 33 (12.8%)
Chi-square test, *Continuity (yates) correction, *p<0.05

Table 7. Relationship between age at diagnosis and age at menopause

Age at diagnosis and age at menopause

r 0.145

p 0.009*

Pearson correlation analysis, *p<0.05
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between antigen A levels and the risk of cancer. The dose-
response relationship suggests that antigen A has an effect
on the development of EC among these women (6).

The high risk of cancer in women with blood group A
seen in this study is consistent with the observations made
by several previous studies (24); however, this result is
inconsistent with several other studies (23) reporting that
the blood group B is associated with the highest cancer risk
(6).

In the present study, no significant difference was
observed between the blood groups in terms of atypical
endometrial hyperplasia, early-stage (1A, 1B, and 2)
endometrial malignancies, grade distributions (G1, G2, and
G3), endometrioid and non-endometrioid adenocarcinomas,
mixed tumors, and uterine sarcomas.

In summary, the results obtained in the present study
prove that there is no relationship between the ABO blood
groups and subtypes, grades, and stages of EC. Our results
are consistent with the results of the study by Yuzhalin and
Kutikhin (10) that involved 440 patients with ECand the study
by Gitas et al. (16) that involving involved 202 patients with
EC. In the study conducted by inci and Karatas (22) involving
37 women diagnosed with uterine cancer, no significant
difference was found between the blood groups of the
patients; however,the blood group A was more common than
the other blood groups in the patients (13). The same study
also reported that the blood group ARh (+) was significantly
more common in patients with malignant melanoma, kidney,
colorectal, breast, and ovarian cancers, whereas the blood
group ORh (+) was significantly more common in patients
with pancreatic cancer (22).

The results of the present study is in contradict with those
of other studies reporting that the blood group A or B was
associated with a lower or higher risk of EC compared with
the blood group O (23,24). Most of these studies identified
the blood group A or O as an independent risk factor. As
these blood groups are the most common blood groups in
the general population, it can lead to statistical bias.

Conversely, in a retrospective study involving 968 Italian
women, Marinaccio et al. (13) reported that the incidence
rate of EC was the highest in women with blood group A.
However,Nakashidze et al. (11) reported that the blood group
O was associated with a higher risk of EC than the other
blood groups. Adamian (14) evaluated 548 Armenian women
with EC and reported that women with the blood group AB
exhibited a significantly higher risk of developing EC than the
women with the blood group O.

According to the 6-year retrospective analysis by Akis et
al. (25) involving 122 women diagnosed with early-stage
endometrioid adenocarcinoma, the mean age at diagnosis
was 57.3%0.9 years, which was not statistically significant.

However, according to our 10-year analysis, the mean age of
patients at diagnosis was 58.17%10.78 years in 287 women
diagnosed with early-stage (1A, 1B, and 2) endometrioid
adenocarcinoma, and a significant difference was found
compared with the other EC subtypes. Furthermore, there
was no significant difference in the age of patients at
menopause with respect to the ABO blood groups. This result
is consistent with that of Gitas et al. (16) and inconsistent
with that of Yuzhalin and Kutikhin (10).

In the present study, the age at diagnosis and menopause
were found to be lower in patients with the blood group AB,
but the difference was not statistically significant. The mean
age at diagnosis was significantly lower in patients with
atypical endometrial hyperplasia than in patients without
atypia. The mean age at diagnosis was significantly higher
in patients with endometrial malignancies than in patients
without malignancies.In all the patients with EC subtypes,the
mean age at diagnosis was higher and found to be significant.
However,no significant difference was found between the ABO
blood groups and the mean age at diagnosis and menopause.
However, a weakly positive significant correlation was found
between the age at diagnosis and menopause.

In the study by Mohammadian et al. (15), EC was reported
as the most common histological type; 135 people (77.1%)
had early-stage (I and Il) cancer. Serous papillary variants
were detected in 10.3%, carcinosarcoma in 5.7%, and clear
cell major histological variants were detected in 5.1% of the
patients. Overall, 48.2% of the patients were grade 1, 21.8%
were grade 2, and 30% were grade 3. The frequencies of
the A, B, AB, and O blood groups were 37%, 20.8%, 12.1%,
and 30.1%, respectively. When the authors classified the
ABO blood groups as A vs. non-A, a significant relationship
between the A antigen and the clinicopathological results
and EC grade was observed (15).

Similarly, in this study, the incidence rate of endometrioid
adenocarcinoma was 88% in patients with endometrial
malignancies, which was the most common subtype.
Furthermore,the patient population (n=575) comprised early-
stage (I and Il) patients. In the present study,the blood groups
A,0,B,and AB were exhibited by 49.6%, 30.3%,13%,and 7.1%
patients, respectively. Atypical endometrial hyperplasia and
endometrial malignancies were detected in 54.4% and 44.9%
patients, respectively. In terms of grade, 26.8%, 17%, and
11.3% patients were diagnosed with grades 2, 1, and 3 EC.
Overall, 49.9% patients had endometrioid adenocarcinoma,
10.6% had non-endometrioid adenocarcinoma, 8.5% had
mixed tumors, and 8% had uterine sarcomas. In contrast to
a previous study conducted in Iran (20) (n=175), the patients
were not divided into two groups (A vs. non-A) like in the
present study, and the sample size was considerably larger
(n=575).
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In the present study, the blood group A was the most
common blood group in patients with EC. This finding is
consistent with that of other studies conducted in Siberia (10),
China (6), Italy (12,13), and Iran (15). However, these findings
are inconsistent with studies conducted in Georgia and Saudi
Arabia where the blood group O was reportedly predominant
in patients with EC (11,18).In two separate studies conducted
in Italy and Iran, patients with the blood group A exhibited
a lower risk of developing grade 3 EC (12,15). In the present
study, the blood group A was most commonly seen in patients
with grade 1 EC, whereas blood group O and B was the most
common in patients with grades 2 and 3 EC, respectively.
However, these differences were not statistically significant.

An advantage of the present study is that the follow-up
data are well documented electronically.

This is the first study conducted in Tirkiye where ABO
antigens were investigated as diagnostic markers for early-
stage EC and its subtypes.

The findings of this study revealed that the clinical
parameters of early-stage EC are not dependent on the
prevalence of the ABO blood groups. Hence, it can be
concluded that blood group screening is probably not an
early biomarker for early-stage EC. The limited but very
heterogeneous results reported in the literature suggest that
the ABO blood groups may not be a key factor in endometrial
carcinogenesis.

The findings of the present study support the hypothesis
that the ABO blood groups cannot help in the detection of
early-stage EC.

Study Limitations

First, data regarding lifestyle changes, genetic and
environmental factors of patients with early-stage EC could
not be obtained; therefore, the contribution of these factors
to cancer development could not be evaluated. Therefore,
the future studies should evaluate all results considering
that the results may vary according to the presence of other
factors that have an effect on cancer development. Second,
the relatively small number of cases in our cohort did not
allow us to reach definitive conclusions regarding the
possible interactions between the ABO blood groups and
risk of EC. This warrants for future multicenter studies with
larger patient groups evaluating a more comprehensive data
set to improve the early detection of EC, which is crucial
for its successful treatment. Furthermore, the retrospective
design of the study can be considered a limitation. However,
a prospective analysis could not have provided better
documentation than a retrospective analysis.

Hence, there is an urgent need for detailed molecular
and genetic studies regarding the role of blood groups in the
etiopathogenesis of cancer.

In addition,since only the medical records of the patients
were analyzed, we were unable to evaluate the role of
various potential confounders such as smoking status, use
of oral contraceptives, and duration of breastfeeding.

Conclusion

ABO blood groups have the potential to be an easy-
to-access, inexpensive biomarker for EC prevention, early
detection, and routine use in screening programs; however,
our results confirmed the limited diagnostic value of blood
groups for EC. Therefore, blood group screening is less
effective in diagnosing early-stage EC than the current gold
standard. Nevertheless, we hope that this study encourages
further research on this topic.
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