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1. Introduction

Thyroid cancers are the most common endocrine ma-
lignancy and account for approximately 3% of the global
cancer incidence . Differentiated thyroid cancers (DTCs)
arising from thyroid follicular epithelial cells account for
the vast majority of thyroid cancers. A total of 3%-9%
of DTCs are familial ™, and approximately 85% of these
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Objective: There are limited data in the literature regarding the potential
relationship between thyroid cancer and ABO blood types and Rh factor.
The aim of our study was to investigate whether papillary thyroid cancer
(PTC) is associated with blood type.

Materials and Methods: The present study included patients who pre-
sented to Dicle University Faculty of Medicine between June 2009 and
December 2020 and were diagnosed with PTC as a result of postoperative
(thyroidectomy) histopathological analysis. The control group consisted of
individuals whose blood type was analyzed at a random blood center.
Results: Of the 223 patients diagnosed with PTC, 163 (73.1%) were fe-
males and 60 (26.9%) were males. In the comparison of patients based on
ABO blood types and Rh factor, A Rh positive blood type was found 31%
less frequently in the PTC group compared with the control group, and thus
it was associated with a lower risk of PTC (OR:0.69; 95% Confidence In-
terval: 0.50-0.96, p=0.029).

Conclusions: In our study, we found A Rh positive blood type to be signifi-
cantly less frequent among patients with PTC. A Rh positive blood type can
be considered as a protective factor indicating a reduced risk of PTC.

DTCs are papillary thyroid cancers (PTCs) ", Increased
incidence rates are mainly due to increased PTC diagnosis
rates. Detection of small and subclinical PTCs has become
easier with the improvements in imaging techniques,
biopsy methods (fine needle aspiration biopsy), medical
surveillance, and healthcare accessibility . Therefore, the
incidence of thyroid cancer is still increasing "
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The well-known risk factor for the development of thy-
roid cancers, particularly PTC, is exposure to ionizing ra-
diation, particularly during childhood ***'; however, it is
considered that other factors (family history, sex, obesity,
smoking, alcohol consumption, hormonal exposure, and
some environmental pollutants) may also play a role """,
It is believed that exposure to certain chemicals during
intrauterine life and early childhood, especially along
with possible epigenetic changes, may result in a muta-
genic tendency in thyroid cells ‘. An inverse relationship
between smoking and alcohol consumption and thyroid
cancer has been mentioned in some studies ', Other
factors that are believed to cause thyroid cancer include
high dietary iodine content (especially PTC)
as intakes of selenium, goitrogens, and carcinogens. High
thyroid stimulating hormone levels and genetic syndromes
(Gardner, Cowden, and Werner syndromes) have been as-
sociated with DTC "', Because most flame retardants have
chemical structures similar to thyroid hormones, they
have been reported to alter thyroid hormone homeostasis
and have ultimately become one of the suggested causes
owing to their potential effects on the risk of thyroid can-
cer ",

Blood type analysis is a key procedure in the blood
transfusion process along with genetic analyses and asso-
ciated disease examinations. The first blood type antigen
system was the ABO system """’ ABO blood type antigens
are defined by the carbohydrate moieties on the outer sur-
face of the erythrocyte cell membrane ', ABO antigens
are also secreted from many sites other than erythrocytes,
including platelets, vascular endothelial cells, mucous,
and epithelial tissues . The Rh system is the second
most important blood type system in the preliminary
transfusion test """,

Clinical studies have shown that the ABO blood type
plays a role in various diseases and malignancies . The
relationship between ABO blood types and cancer was
first reported in 1953. Since then, numerous studies have
been published with often conflicting results "%, Although
some studies evince a relationship between ABO blood
type antigens and various cancer types, there is limited
data on its prognostic significance in patients !'?. Further
large-scale studies are warranted to determine whether
ABO antigens have a function and, if they do, how this
function contributes to tumorigenesis " In this study, we
aimed to determine whether PTC, a type of DTC, is asso-
ciated with blood type.

, as well

2. Materials and Methods

Patients who presented to Dicle University Faculty of
Medicine between June 2009 and December 2020 and

were diagnosed with PTC as a result of postoperative
(thyroidectomy) histopathological analysis and a control
group consisting of individuals whose blood type was
analyzed at a random blood center were retrospectively
included in the present study.

The control group consists of people who applied to
the emergency department of our hospital between these
dates for any reason and whose blood groups were studied
in the blood center. Individuals were selected by simple
randomization to avoid bias from the hospital system. No
disease screening was performed in the control group.
Adults older than 16 years were included in the control
group. It is known that the prevalence of thyroid diseases
is higher in female gender. Therefore, gender matching
was not done between the groups so that the control group
represents the real population.

The blood types of these individuals were recorded.
ABO and Rh blood types were determined at the blood
center using the gel centrifugation method (column ag-
glutination; Ortho AUTOVUE INNOVA). Individuals
aged <16 years, patients with concomitant non-thyroid
malignancies, and those with other non-PTC thyroid ma-
lignancies were excluded from our study. This study was
approved by Dicle University medical ethics committee
(No: 145/2021) in accordance with the ethical standards
of the Declaration of Helsinki.

The data were analyzed using SPSS Version 22. The
control and PTC groups were compared. Chi-square
test was used to compare categorical variables and
Mann-Whitney U test was used to compare numerical
variables between groups. For statistical significance, re-
sults with p<0.05 at 95% Confidence Interval (CI) were
considered significant.

3. Results

Of the 223 patients with PTC in the study, 163 (73.1%)
were females and 60 (26.9%) were males. Their median
age (minimum-maximum) was 43 (16-86) years. Of the
1040 individuals in the control group, 547 (52.6%) were
females and 493 (47.4%) were males. Their median age
(minimum-maximum) was also 43 (16-90) years. PTC
was observed at a significantly higher rate in females
(p<0.001). A comparison based on ABO blood types and
Rh factor revealed that A Rh positive blood type was ob-
served at a lower rate in the PTC group than in the control
group (OR:0.69; 95% CI: 0.50-0.96, p=0.029). However,
there were no significant differences among other blood
types and Rh factors. The occurrence rates of blood types
in the PTC and control groups and the demographic char-
acteristics of the individuals are presented in Table 1.

Although A blood type was the most common blood
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type in Diyarbakir, Turkey (control group), with an oc-

currence rate of 37.6%, O blood type was found to be the Papillary Thyroid Cancer Group
most common blood type in the PTC group, with an oc- !

currence rate of 38.6%. Percentage distributions of blood
types are presented in Figure 1. In Figure 2, the distribu-
tions of ABO blood types and Rh factor in the PTC and
control groups are presented. A Rh positive blood type 38.60%
was found at an occurrence rate of 33.6% in the control
group and 26% in the PTC group, whereas O Rh positive
blood type was found at an occurrence rate of 32.1% in

the control group and 35% in the PTC group.

Table 1. Distribution of ABO blood types and Rh factor
in the control and papillary thyroid cancer groups

PTC Control value A mB mAB ® 0
n=223(%) n=1040%) °
Age (years)* 43(1686)  43(1690)  0.261
Sex Control Group
Female 163 (73.1%) 547 (52.6%) <0.001
Male 60 (26.9%) 493 (47.4%)  <0.001
ABO
A Positive 58(26%)  349(33.6%)  0.029
A Negative 10 (4.5%) 42 (4%) 0.761
B Positive 40 (17.9%) 172 (165%)  0.612
B Negative 10 (4.5%) 27 (2.6%) 0.129
AB Positive 16 (7.2%) 74 (7.1%) 0.975
AB Negative 3 (1.3%) 12 (1.2%) 0.811
O Positive 78 (35%)  334(32.1%)  0.408
O Negative 8 (3.6%) 30 (2.9%) 0.577
Rh factor
Rh Positi‘ve 192 (86.1%) 929 (89.3%) 0.229 sA =B =AB 0
Rh Negative 31(13.9%)  111(10.7%)  0.575

PTC: Papillary thyroid cancer; p < 0.05 was considered
statistically significant. * Median (minimum-maximum) Figure 1. Schematic distribution of ABO blood types

ABO Rh Rates in the Thyroid Papillary Cancer and Control Groups (%)

v 36 »

35 : 32.1

30 -

25

20 16579

15

10 7172
. 4 45 II 1 %5 o 0036
; T = 0l == T

APositive A Negative B Positive B Negative AB Positive AB Negative  OPositive  ONegative

M Control M Papillary Thyroid Cancer

Figure 2. Occurrence rates of ABO blood types and Rh factor in the thyroid papillary cancer and control groups (in percentages)

10



Journal of Endocrinology Research | Volume 04 | Issue 01 | January 2022

4. Discussion

Over 90% of thyroid cancers are of the follicular or pa-
pillary variants often termed differentiated thyroid cancer
("1 Many factors other than ionizing radiation have been
reported to be associated with the etiology of thyroid can-
cer, but a definite causality has not yet been established.
There are limited data in the literature regarding the pos-
sible relationship between thyroid cancer and ABO blood
types and the Rh factor "*. Blood types have been inves-
tigated in the etiology of many malignancies. Meta-analy-
ses have detected a decreased risk of gastric, pancreatic,
breast, ovarian, colorectal, esophageal and nasophary-
ngeal cancers for patients with O blood type. Although
associations between some malignancies and blood types
have been demonstrated, the link between the expression
of blood type antigens and tumor formation has not been
clarified for most tumor types in various studies. It was
thought that genome-wide association studies may provide
prognostic support for the association between the ABO
glycosyltransferase gene and cancer risk !"”. In a study,
blood group A was associated with significantly higher
risk for malignancy including hepatocellular carcinoma,
pancreatic and breast cancers while biliary and esophageal
cancer risk was significantly associated with blood type
B "% In another study both B and AB blood types have
been associated with a significantly lower risk of gastro-
intestinal cancer, colorectal cancer. Blood group B was
also associated with a significantly lower risk of stomach
cancer and bladder cancer, while blood group AB was
observed to significantly increase the risk of liver cancer.
It has been found that the risk of gastric cancer, colorectal
cancer increases with blood group A ', We investigated
the relationship between PTC and blood types in the pres-
ent study.

The distribution of ABO blood types and Rh factor var-
ies between populations and races '*. In a research con-
ducted in Diyarbakir in Turkey, ABO and Rh blood type
ratios were found to be similar to our study. The blood
groups of a total of 206.673 people who applied to blood
centers were found respectively; 36.55% A Rh(+), 29.70%
O Rh(+), 16.65% B Rh(+), 6.26% AB Rh(+), 4.26% A
Rh(-), 3.95% O Rh(-), 1.88% B Rh(-), 0.72% AB Rh(-).
89.17% of the applicants were Rh positive and 10.82%
were Rh negative. As a result, it was stated that there were
few differences with the blood group distributions in other
regions of our country, and the blood group distribution
determined in the study was similar to our country in
general "' In the present study, the A blood type was the
most common blood type, with a slightly higher occur-
rence rate than the O blood type, which was found at a

similar rate to the control group. In the PTC group, blood
type A was observed less frequently, whereas blood type
O was observed relatively more frequently. The lower oc-
currence rate of A blood type was statistically significant;
however, the higher occurrence rate of O blood type was
not statistically significant.

Recent studies have reported a relationship between
polymorphisms in the ABO gene locus and circulating
tumor necrosis factor-alpha, intercellular adhesion mole-
cule-1, E-selectin, and P-selectin levels. It is considered
that altered ABO glycosyltransferase activity affects cell
proliferation, tumor invasion, and metastatic invasion,
thereby playing a key role in carcinogenesis. This suggest-
ed that ABO blood type may directly influence tumorigen-
esis and tumor spread and provide a biological basis for its
putative effect on cancer survival. The results of studies
evaluating the prognostic significance of ABO antigens
in various cancers are rather contradictory. Blood type O
appears to be protective against cancer development and
progression in pancreatic cancer, whereas the expression
of A blood type antigen in tumor cells is reportedly a pos-
itive prognostic factor in lung cancer "', In our study, A
Rh positive blood type was found to be a positive protec-
tive factor for PTC.

There are limited data in the literature regarding the
relationship between blood types and Rh factor in thyroid
cancer. Initially, the keratan sulfate epitope was consid-
ered as a specific marker of PTC cells and was observed
to be produced simultaneously with poly-N-acetyllac-
tosamine, which carries blood type antigens *”’. In another
study, the expression of blood type-related antigens was
demonstrated in thyroid follicular epithelial cells *'. In
a similar study, it was reported that the neoplastic trans-
formation of thyroid gland was accompanied by progres-
sive re-expression of blood type-related antigens, which
are not found in normal tissues. The results of that study
suggested that poly-N-acetyllactosamine structures are
produced in papillary carcinomas in a linear fashion, and
these structures are of promising diagnostic value for dis-
tinguishing PTC from other thyroid malignancies . Be-
cause of these findings that support the role of blood type
in cancer pathogenesis, it is believed that there may be a
relationship particularly between PTC and blood type.

In a study investigating the relationship between thy-
roid cancer, diabetes, and ABO blood type ', 87 patients
with thyroid cancer (68 of them had PTC) were compared
with a control group. The most common blood type was
O in both groups. It was observed that, compared with
the control group, blood type A was significantly less
common in patients with thyroid cancer and reduced the
risk of thyroid cancer by 43%. Borderline (increased risk
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of 60%) thyroid cancer risk was reported in patients with
blood type B. It was considered that blood type A could
significantly reduce the risk of thyroid cancer, whereas
blood type B could increase this risk. However, there was
no significant relationship between PTC and ABO blood
type. The low number of patients with PTC in that study
may explain the inability to reveal any relationship with
blood type A. As a matter of fact, we found that the risk
of PTC decreased significantly by 31% in patients with
A Rh positive blood type in our study (OR:0.69, 95% CI:
0.50-0.96). In addition, in the present study, although
blood type B was found to be relatively more common in
the PTC group, this increase was not statistically signifi-
cant.

In another study evaluating Rh factor together with
ABO blood types "', 1299 patients with benign and 744
patients with malignant thyroid disease (700 of them had
PTC) were compared based on their histopathological fea-
tures. Individuals with malignant disease were more fre-
quently Rh positive than individuals with benign disease.
However, no significant relationship was noted between
ABO blood types and thyroid malignancy. Blood type B
was considered to potentially contribute to the develop-
ment of thyroid cancer and as a risk factor for autoimmune
thyroid disease. It was considered that the aforementioned
study was not sufficient to evaluate the differences in
blood types of patients with thyroid cancers and the nor-
mal population because it only compared patients with
benign thyroid disease and those with malignant thyroid
disease. In our study, no significant difference was found
between the PTC group and the control group in terms of
blood Rh factor.

The limitation of our study in cancer risk assessment
was the inability to evaluate the genetic transition of PTC
and the environmental exposure of the patients because it
was a single-centered, retrospective study.

In conclusion, genetic transitions and potential expo-
sure to environmental carcinogens and ionizing radiation
are considered to be the main factors responsible for the
pathogenesis of thyroid cancer. However, A Rh positive
blood type can be considered as a protective factor indi-
cating a reduced risk of occurrence of PTC.
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