
ABSTRACT
Objectives: Thyroid carcinoma occurs when abnormal cells in the 
thyroid gland start to divide and grow in an uncontrolled way. There 
are limited studies world-wide regarding the risk prediction of thyroid 
carcinoma with blood groups. In our study, we aimed to evaluate the 
significance and risk prediction of thyroid carcinoma with blood 
groups (ABO and Rh factor).

Patients and Methods: The observational study included 100 thyroid 
carcinoma patients who came to INMAS, Dhaka for radioiodine 
ablation from January, 2022 to May, 2022.

Results: Out of total 100 patients, 79 patients were females and 21 
males. The age range of the patients was 17-65 years. 84 patients had 
classical variant papillary carcinoma (PCT), 5 had follicular variant 
papillary carcinoma (FV PCT), 4 had follicular carcinoma (FCT) and 
7 had papillary microcarcinoma. Lymph node metastases (LNM) were 
found only among the classical variant PCT, 35 (41.66%) patients. Out 
of total 100 patients, blood group of 32 patients were B positive, 31 
patients were O positive, 20 patients were A positive, 12 patients were 
AB positive, 3 patients were B negative, 1 patient was O negative and 
1 patient was A negative. LNM were found in 13 (40.62%) patients of 
B positive, 7 (22.58%) patients of O positive, 7 (35%) patients of A 
positive, 5 (41.66%) patients of AB positive, 2 (66.66%) patients of B 
negative and 1 patient of A negative blood group.

Conclusion: In our study, thyroid carcinoma is more common in B 
positive and O positive blood groups. In our country, B positive and O 
positive blood groups are common, so we could not conclude that 
these types of blood groups are more related with thyroid carcinoma 
than others.
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INTRODUCTION
Thyroid carcinoma is the most frequent endocrine 
malignancy and accounts for around 3% of global carcinoma 
incidence (1). It occurs in more than 500,000 cases per year 
worldwide (2). Thyroid carcinoma occurs when abnormal 
cells in the thyroid gland start to divide and grow in an 
uncontrolled way. There are limited studies world-wide 
regarding the risk prediction of thyroid carcinoma with 
blood groups (3). In the recent study, we aimed to evaluate 
the significance and risk prediction of thyroid carcinoma 
with blood groups (ABO and Rh factor).

The incidence of thyroid carcinoma continues to rise 
worldwide, mostly as a result of increased use of diagnostic 
imaging and surveillance. Although incidence is rising 
steadily, mortality from thyroid carcinoma has changed 
minimally over the past five decades (4). 

Since the first link between blood type and carcinoma was 
described in 1953, numerous studies have sought to 
determine whether the histo-blood ABO group is associated 
with tumorigenesis. The first significant association between 
a SNP (single nucleotide polymorphism) located within the 
ABO glycosyltransferase gene and increased risk of 
pancreatic carcinoma was reported in 2009 (5).

PATIENTS AND METHODS

The observational study was done between January, 2022 to 
May, 2022 on 100 DTC patients referred to  INMAS, Dhaka 
for radioiodine ablation (RIA) after total/completion 
thyroidectomy. All patients eligible for RIA were included in 

that study. The demographics, ABO blood group, Rh factor, 
histopathological type of malignant thyroid tumors were 
recorded for each patient.

RESULT

out of 100 patients, 79 (79%) patients were females and 21 
(21%) were males with male to female ratio was 1:3.7. The 
age range of patients was 17-65 years with majority of the 
patients were 31-50 years old (n=56, 56%). The mean age 
was 34.5 + 12.3 years.

Table 1 reveals the distribution of the study subjects 
according to age. Out of a total of 100 patients, majority of 
the patients were 31-50 years old (n=56, 56%).

Table 3 shows number of patients, types of differentiated 
thyroid carcinoma and corresponding blood groups that 
revealed that out of a total of 100 patients, the blood group 
of 32 patients was B positive, 31 patients were O positive, 
20 patients were A positive, 12 patients were AB positive, 
3 patients were B negative, 1 patient was O negative, and 
1 patient was A negative. Among 32 B positive patients, 
30 (93.7%) patients had classical PCT, 1 patient had FCT 
(3.1 %), and 1 (3.1%) patient had papillary 
microcarcinoma. Among 31 O positive patients, 21 
(67.7%) patients had classical PCT, 3 (9.6%) patients had 
PCT (FV), 1 (3.2%) patient had FCT, and 6 (19.3%) 

patients had papillary microcarcinoma. Among 20 
patients of A positive blood group, 18 (90%) patients had 
classical PCT, 1 (5%) patient had PCT (FV), and 1 (5%) 
patient had papillary microcarcinoma. Among 12 patients 
of the AB blood group, 10 (83.3%) patients had classical 
PCT, 1 (8.3%) patient had PCT (FV), and 1 (8.3%) patient 
had FCT. Among 3 patients of the B negative blood group, 
2 (66.6%) patients had classical PCT, and 1 (33.3%) 
patient had FCT. One O negative and A negative patient 
both had classical PCT. Lymph node metastases (LNM) 
were found only among the classical variant of PCT in 35 
(41.66%) patients.

Table 4 illustrates the number of patients with LNM 
according to blood groups. LNM were found in 13 
(40.6%) patients of B positive, 7 (22.5%) patients of O 
positive, 7 (35%) patients of A positive, 5 (41.6%) 
patients of AB positive, 2 (66.6%) patients of B negative, 
and 1 patient of A negative blood group.

DISCUSSION

The synthesis of blood group antigens in carcinoma cells 
is believed to be a consequence of the activation of 
specific glycosyltransferases, which are suppressed in 
normal cells. In papillary carcinomas that 
immunohistochemically frequently express blood group 
antigens DUPAN-2 and CA19–9 but less frequently 
express Lea (Lewisa) and Leb (Lewisb), it is speculated 
that the activity of the specific glycosyltransferases is 
increased; a2–3 sialyltransferase may be highly activated 
as compared with a1–4 fucosyltransferase. However, it 
seems that normal thyroids or the vast majority of 
follicular tumors are devoid of the activities of the specific 
glycosyltransferases. Among the four markers, 
DU-PAN-2 antibody could considerably aid in the 
diagnosis of papillary carcinomas in routine surgical 
pathology (6).

The abnormal glycosylation pattern of glycolipids and 
glycoproteins at the surface of cells is a common and 
well-described phenomenon in neoplastic development. 
Mucins are major carriers in their saccharide component 
of simple mucin and histo-blood antigens. The 
overexpression of such antigens in many neoplastic 
conditions may reflect an increase in the amount of carrier 
mucins (provided the appropriate glycosyltransferases are 
available). A study was conducted by Alves, P. et al. where 
they investigate the expression of mucin antigens (MUC 
1, underglycosylated form of MUC 1-SM3, MUC2, 
MUCSAC, and MUC6), simple mucin antigens (Tn, sialyl 
Tn), Lewis type 1 histo-blood group antigens (Lewisa, 
sialyl Lewisa), and Lewis type 2 histo-blood group 
antigens (Lewisx, sialyl LewisX) were analyzed by 
immunohistochemistry using the monoclonal antibodies.  
They concluded that MUC1 plays a pivotal, though not 
exclusive, role in the glycosylation features of well 
differentiated thyroid carcinomas. PTC expressed more 
often, more intensively, and more extensively every 
antigen but MUC6, which was not observed in any case. 

The expression of MUC5AC was also extremely rare. No 
immunoreactivity for underglycosylated MUC1, MUC2, 
MUC5AC, and MUC6 was found in follicular carcinomas 
(7).

Using monoclonal antibodies (MoABs) against blood 
group determinants and related carbohydrate sequences, it 
is now possible to clarify their carcinoma-associated 
modulation at a molecular level. Vierbuchen, M. et al. 
conducted an immunohistochemical study to evaluate 
blood group antigen expression in medullary carcinoma 
of the thyroid (MTC). In that study, a panel of MoABs 
against different type 1 chain derived blood group 
antigens, comprising A,B, H type 1, Le a, sialyl-Le a (CA 
19-9), sialyl type 1 structure (CA 50), and Le b was used 
to investigate their immunoreactivity in 38 patients of 
MTC and in normal thyroid tissue. The antigens were not 
expressed in normal follicular or C-cells but were 
expressed to a various extent in MTC. The investigations 
demonstrated the dominant re-expression of three type 1 
chain-derived structures in MTC, namely H type 1, Le b, 
and CA 50. These findings support the general concept 
demonstrated in other carcinomas, that fucosyl-and 
sialytransferases are preferentially activated in MTC (8). 
In the present study, out of 100 patients, 79 (79%) patients 
were females and 21 (21%) were males with male to female 
ratio was 1:3.7. The age range of patients was 17-65 years 
with majority of patients 31-50 years old (n=56, 56%). 
Abdullah, Y. A. et al. showed in their study that most of the 
thyroid malignant patients were females (n= 35, 70%), and 
males percentage was account 15 (30%); the male to 
female ratio was (1:2.3) out of total 50 patients. Majority of 
patients were in 31- 50 years old age group (n=31, 62%) 
which is similar with the recent study (9).

Thyroid carcinoma is more common in B positive (n=32, 
32%) and O positive (n=31, 31%) blood groups in the 
current study. The most common thyroid carcinoma was 
papillary type. A similar study was done by Geneş, D. et 
al. that included 223 (F= 163, M = 60) PCT patients and 
found O blood type to be the most common blood group 
in the PCT group with an occurrence rate of 38.6%. A 
Rh-positive blood type was significantly less frequent 
among patients with PCT. A Rh-positive blood type could 
be considered a protective factor indicating a reduced risk 
of PCT (3).

Khoshsirat, S. et al. performed a study of 87 patients with 
thyroid carcinoma (68 of them had PCT) were compared 
with a control group. It was observed that, compared with 
the control group, blood type A was significantly less 
common in patients with thyroid carcinoma and reduced 
the risk of thyroid carcinoma by 43%. Increased risk of 
thyroid carcinoma was reported in patients with blood 
type B. It was considered that blood type A could 
significantly reduce the risk of thyroid carcinoma, 
whereas blood type B could increase this risk (10).

LNM were more common in the B positive group than the 
O positive group in this study. With the same number of 
patients with LNM, it was observed that the percentage of 
LNM was higher in A positive than O positive blood 
groups. Tam, A. A. et al. studied 2,043 patients with the B 
blood group and showed a higher risk of extrathyroidal 
extension and advancement of stages compared to 
patients with the non-B blood group (11).

Abdullah, Y. A. et al. enrolled 50 patients with thyroid 
carcinoma to evaluate the relationship between various 
histopathological types of primary malignant thyroid 
carcinoma and blood groups and found A positive blood 
group is the most frequently reported among cases of 
papillary thyroid carcinoma, which is the most common 
malignant thyroid tumor. The blood group A positive has 
more frequency rate (n= 17, 34%), blood group O positive 
was (n=15, 30%), B positive (n=10, 20%). Frequency rate 
for O positive blood group is almost similar with the 
current study (n=31, 31%) but dissimilar with B and A 
positive blood groups (9).

Other than thyroid cancers, ABO blood type also appears 
to be linked to several cancers. A study done by Wang, Z. 
et al. on gastric carcinoma and ABO blood group found 
that there was a slightly increased risk of gastric 
carcinoma in A blood group individuals, and people with 
blood type A are more prone to being infected by H. 
pylori. Moreover, slightly decreased risk of gastric 
carcinoma was identified in blood type O individuals (12).

The relationship between ABO blood type and the risk of 
incidental pancreatic carcinoma in two large, independent, 
prospective cohort studies found the association of A, AB, 
or B were more likely to develop pancreatic carcinoma 
compared with participants of blood group O (13).

The relationship between blood groups and lung 
carcinoma risk depending on histology showed small cell 
lung carcinoma (SCLC) patients had a significantly 
higher frequency of blood type B negative compared to 
non-small cell lung carcinoma (NSCLC) patients (14).

Gates, M. A., et al., used data from 49,153 women in the 
Nurses’ Health Study and examined the association 
between ABO blood group and incidence of epithelial 
ovarian carcinoma. The study participants reported their 
blood type and Rh factor in 1996, and 234 women were 
diagnosed with incident ovarian carcinoma during 10 
years of follow-up. In this large, prospective cohort of 
women, blood groups AB and B were associated with a 
borderline significant increased incidence of ovarian 
carcinoma. The magnitude of the association was similar 
for blood group AB and blood group B, suggesting that 
the B antigen may influence ovarian carcinogenesis. The 
study results were suggestive of a possible association 
between the B blood group antigen and increased risk of 
ovarian carcinoma (15).

Kashfi, S. M., et al. performed a study that revealed an 
association of blood groups with colon carcinoma. The 
results showed that the highest frequencies among 223 
patients with colon carcinoma were related to blood group 
O positive (16).

Weisbrod, A. B., et al. conducted a retrospective study of 
105 patients with Multiple Endocrine Neoplasia Type 1 
(MEN-1) titled Association of Type-O Blood with 
Neuroendocrine Tumors in Multiple Endocrine Neoplasia 
Type 1 and found an association between O blood type 
and the manifestation of a primary neuroendocrine tumor 
of the gastrointestinal tract, lung, pancreas, and thymus in 
patients with MEN-1. Sixteen of 17 (94%) metastatic 
tumors had type O blood, compared to 32 of 43 (74%) 
with a benign tumor who had non-O blood type, and 
suggested an association between O blood type and the 
manifestation of a primary neuroendocrine tumor in 
patients with MEN-1 (17).

CONCLUSION

Thyroid carcinoma was found to be more common in B 
positive and O positive blood groups. In our country, B 
positive and O positive blood groups are common, so we 
could not conclude that these types of blood groups are 
more related to thyroid carcinoma than others.

LNM were more common in the B positive group than the 
O positive group. With the same number of patients with 
LNM, we also observed that the percentage of LNM was 
higher in A positive than O positive blood groups. Further 
large-scale study is needed to find out any specific 
relationship between thyroid carcinoma and blood groups.
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ABSTRACT
Objectives: Thyroid carcinoma occurs when abnormal cells in the 
thyroid gland start to divide and grow in an uncontrolled way. There 
are limited studies world-wide regarding the risk prediction of thyroid 
carcinoma with blood groups. In our study, we aimed to evaluate the 
significance and risk prediction of thyroid carcinoma with blood 
groups (ABO and Rh factor).

Patients and Methods: The observational study included 100 thyroid 
carcinoma patients who came to INMAS, Dhaka for radioiodine 
ablation from January, 2022 to May, 2022.

Results: Out of total 100 patients, 79 patients were females and 21 
males. The age range of the patients was 17-65 years. 84 patients had 
classical variant papillary carcinoma (PCT), 5 had follicular variant 
papillary carcinoma (FV PCT), 4 had follicular carcinoma (FCT) and 
7 had papillary microcarcinoma. Lymph node metastases (LNM) were 
found only among the classical variant PCT, 35 (41.66%) patients. Out 
of total 100 patients, blood group of 32 patients were B positive, 31 
patients were O positive, 20 patients were A positive, 12 patients were 
AB positive, 3 patients were B negative, 1 patient was O negative and 
1 patient was A negative. LNM were found in 13 (40.62%) patients of 
B positive, 7 (22.58%) patients of O positive, 7 (35%) patients of A 
positive, 5 (41.66%) patients of AB positive, 2 (66.66%) patients of B 
negative and 1 patient of A negative blood group.

Conclusion: In our study, thyroid carcinoma is more common in B 
positive and O positive blood groups. In our country, B positive and O 
positive blood groups are common, so we could not conclude that 
these types of blood groups are more related with thyroid carcinoma 
than others.

Keywords: Differentiated Thyroid carcinoma, blood group, ABO and 
Rh factor, risk prediction
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INTRODUCTION
Thyroid carcinoma is the most frequent endocrine 
malignancy and accounts for around 3% of global carcinoma 
incidence (1). It occurs in more than 500,000 cases per year 
worldwide (2). Thyroid carcinoma occurs when abnormal 
cells in the thyroid gland start to divide and grow in an 
uncontrolled way. There are limited studies world-wide 
regarding the risk prediction of thyroid carcinoma with 
blood groups (3). In the recent study, we aimed to evaluate 
the significance and risk prediction of thyroid carcinoma 
with blood groups (ABO and Rh factor).

The incidence of thyroid carcinoma continues to rise 
worldwide, mostly as a result of increased use of diagnostic 
imaging and surveillance. Although incidence is rising 
steadily, mortality from thyroid carcinoma has changed 
minimally over the past five decades (4). 

Since the first link between blood type and carcinoma was 
described in 1953, numerous studies have sought to 
determine whether the histo-blood ABO group is associated 
with tumorigenesis. The first significant association between 
a SNP (single nucleotide polymorphism) located within the 
ABO glycosyltransferase gene and increased risk of 
pancreatic carcinoma was reported in 2009 (5).

PATIENTS AND METHODS

The observational study was done between January, 2022 to 
May, 2022 on 100 DTC patients referred to  INMAS, Dhaka 
for radioiodine ablation (RIA) after total/completion 
thyroidectomy. All patients eligible for RIA were included in 

that study. The demographics, ABO blood group, Rh factor, 
histopathological type of malignant thyroid tumors were 
recorded for each patient.

RESULT

out of 100 patients, 79 (79%) patients were females and 21 
(21%) were males with male to female ratio was 1:3.7. The 
age range of patients was 17-65 years with majority of the 
patients were 31-50 years old (n=56, 56%). The mean age 
was 34.5 + 12.3 years.

Table 1 reveals the distribution of the study subjects 
according to age. Out of a total of 100 patients, majority of 
the patients were 31-50 years old (n=56, 56%).

Table 3 shows number of patients, types of differentiated 
thyroid carcinoma and corresponding blood groups that 
revealed that out of a total of 100 patients, the blood group 
of 32 patients was B positive, 31 patients were O positive, 
20 patients were A positive, 12 patients were AB positive, 
3 patients were B negative, 1 patient was O negative, and 
1 patient was A negative. Among 32 B positive patients, 
30 (93.7%) patients had classical PCT, 1 patient had FCT 
(3.1 %), and 1 (3.1%) patient had papillary 
microcarcinoma. Among 31 O positive patients, 21 
(67.7%) patients had classical PCT, 3 (9.6%) patients had 
PCT (FV), 1 (3.2%) patient had FCT, and 6 (19.3%) 

patients had papillary microcarcinoma. Among 20 
patients of A positive blood group, 18 (90%) patients had 
classical PCT, 1 (5%) patient had PCT (FV), and 1 (5%) 
patient had papillary microcarcinoma. Among 12 patients 
of the AB blood group, 10 (83.3%) patients had classical 
PCT, 1 (8.3%) patient had PCT (FV), and 1 (8.3%) patient 
had FCT. Among 3 patients of the B negative blood group, 
2 (66.6%) patients had classical PCT, and 1 (33.3%) 
patient had FCT. One O negative and A negative patient 
both had classical PCT. Lymph node metastases (LNM) 
were found only among the classical variant of PCT in 35 
(41.66%) patients.

Table 4 illustrates the number of patients with LNM 
according to blood groups. LNM were found in 13 
(40.6%) patients of B positive, 7 (22.5%) patients of O 
positive, 7 (35%) patients of A positive, 5 (41.6%) 
patients of AB positive, 2 (66.6%) patients of B negative, 
and 1 patient of A negative blood group.

DISCUSSION

The synthesis of blood group antigens in carcinoma cells 
is believed to be a consequence of the activation of 
specific glycosyltransferases, which are suppressed in 
normal cells. In papillary carcinomas that 
immunohistochemically frequently express blood group 
antigens DUPAN-2 and CA19–9 but less frequently 
express Lea (Lewisa) and Leb (Lewisb), it is speculated 
that the activity of the specific glycosyltransferases is 
increased; a2–3 sialyltransferase may be highly activated 
as compared with a1–4 fucosyltransferase. However, it 
seems that normal thyroids or the vast majority of 
follicular tumors are devoid of the activities of the specific 
glycosyltransferases. Among the four markers, 
DU-PAN-2 antibody could considerably aid in the 
diagnosis of papillary carcinomas in routine surgical 
pathology (6).

The abnormal glycosylation pattern of glycolipids and 
glycoproteins at the surface of cells is a common and 
well-described phenomenon in neoplastic development. 
Mucins are major carriers in their saccharide component 
of simple mucin and histo-blood antigens. The 
overexpression of such antigens in many neoplastic 
conditions may reflect an increase in the amount of carrier 
mucins (provided the appropriate glycosyltransferases are 
available). A study was conducted by Alves, P. et al. where 
they investigate the expression of mucin antigens (MUC 
1, underglycosylated form of MUC 1-SM3, MUC2, 
MUCSAC, and MUC6), simple mucin antigens (Tn, sialyl 
Tn), Lewis type 1 histo-blood group antigens (Lewisa, 
sialyl Lewisa), and Lewis type 2 histo-blood group 
antigens (Lewisx, sialyl LewisX) were analyzed by 
immunohistochemistry using the monoclonal antibodies.  
They concluded that MUC1 plays a pivotal, though not 
exclusive, role in the glycosylation features of well 
differentiated thyroid carcinomas. PTC expressed more 
often, more intensively, and more extensively every 
antigen but MUC6, which was not observed in any case. 

The expression of MUC5AC was also extremely rare. No 
immunoreactivity for underglycosylated MUC1, MUC2, 
MUC5AC, and MUC6 was found in follicular carcinomas 
(7).

Using monoclonal antibodies (MoABs) against blood 
group determinants and related carbohydrate sequences, it 
is now possible to clarify their carcinoma-associated 
modulation at a molecular level. Vierbuchen, M. et al. 
conducted an immunohistochemical study to evaluate 
blood group antigen expression in medullary carcinoma 
of the thyroid (MTC). In that study, a panel of MoABs 
against different type 1 chain derived blood group 
antigens, comprising A,B, H type 1, Le a, sialyl-Le a (CA 
19-9), sialyl type 1 structure (CA 50), and Le b was used 
to investigate their immunoreactivity in 38 patients of 
MTC and in normal thyroid tissue. The antigens were not 
expressed in normal follicular or C-cells but were 
expressed to a various extent in MTC. The investigations 
demonstrated the dominant re-expression of three type 1 
chain-derived structures in MTC, namely H type 1, Le b, 
and CA 50. These findings support the general concept 
demonstrated in other carcinomas, that fucosyl-and 
sialytransferases are preferentially activated in MTC (8). 
In the present study, out of 100 patients, 79 (79%) patients 
were females and 21 (21%) were males with male to female 
ratio was 1:3.7. The age range of patients was 17-65 years 
with majority of patients 31-50 years old (n=56, 56%). 
Abdullah, Y. A. et al. showed in their study that most of the 
thyroid malignant patients were females (n= 35, 70%), and 
males percentage was account 15 (30%); the male to 
female ratio was (1:2.3) out of total 50 patients. Majority of 
patients were in 31- 50 years old age group (n=31, 62%) 
which is similar with the recent study (9).

Thyroid carcinoma is more common in B positive (n=32, 
32%) and O positive (n=31, 31%) blood groups in the 
current study. The most common thyroid carcinoma was 
papillary type. A similar study was done by Geneş, D. et 
al. that included 223 (F= 163, M = 60) PCT patients and 
found O blood type to be the most common blood group 
in the PCT group with an occurrence rate of 38.6%. A 
Rh-positive blood type was significantly less frequent 
among patients with PCT. A Rh-positive blood type could 
be considered a protective factor indicating a reduced risk 
of PCT (3).

Age (Years) Number of patients 
(n=100) 

Percentage 
(%) 

< 20 7 7 
21-30 24 24
31-40 30 30 
41-50 26 26 
51-60 7 7 
>60 6 6 

Table 1: Distribution of the study subjects according to
age (n=100)

Table 2: Number of patients according to types of thyroid carcinoma

Figure 1: Gender distribution of the study subjects. There
were 79% females and 21% males out of 100 subjects.

Khoshsirat, S. et al. performed a study of 87 patients with 
thyroid carcinoma (68 of them had PCT) were compared 
with a control group. It was observed that, compared with 
the control group, blood type A was significantly less 
common in patients with thyroid carcinoma and reduced 
the risk of thyroid carcinoma by 43%. Increased risk of 
thyroid carcinoma was reported in patients with blood 
type B. It was considered that blood type A could 
significantly reduce the risk of thyroid carcinoma, 
whereas blood type B could increase this risk (10).

LNM were more common in the B positive group than the 
O positive group in this study. With the same number of 
patients with LNM, it was observed that the percentage of 
LNM was higher in A positive than O positive blood 
groups. Tam, A. A. et al. studied 2,043 patients with the B 
blood group and showed a higher risk of extrathyroidal 
extension and advancement of stages compared to 
patients with the non-B blood group (11).

Abdullah, Y. A. et al. enrolled 50 patients with thyroid 
carcinoma to evaluate the relationship between various 
histopathological types of primary malignant thyroid 
carcinoma and blood groups and found A positive blood 
group is the most frequently reported among cases of 
papillary thyroid carcinoma, which is the most common 
malignant thyroid tumor. The blood group A positive has 
more frequency rate (n= 17, 34%), blood group O positive 
was (n=15, 30%), B positive (n=10, 20%). Frequency rate 
for O positive blood group is almost similar with the 
current study (n=31, 31%) but dissimilar with B and A 
positive blood groups (9).

Other than thyroid cancers, ABO blood type also appears 
to be linked to several cancers. A study done by Wang, Z. 
et al. on gastric carcinoma and ABO blood group found 
that there was a slightly increased risk of gastric 
carcinoma in A blood group individuals, and people with 
blood type A are more prone to being infected by H. 
pylori. Moreover, slightly decreased risk of gastric 
carcinoma was identified in blood type O individuals (12).

The relationship between ABO blood type and the risk of 
incidental pancreatic carcinoma in two large, independent, 
prospective cohort studies found the association of A, AB, 
or B were more likely to develop pancreatic carcinoma 
compared with participants of blood group O (13).

The relationship between blood groups and lung 
carcinoma risk depending on histology showed small cell 
lung carcinoma (SCLC) patients had a significantly 
higher frequency of blood type B negative compared to 
non-small cell lung carcinoma (NSCLC) patients (14).

Gates, M. A., et al., used data from 49,153 women in the 
Nurses’ Health Study and examined the association 
between ABO blood group and incidence of epithelial 
ovarian carcinoma. The study participants reported their 
blood type and Rh factor in 1996, and 234 women were 
diagnosed with incident ovarian carcinoma during 10 
years of follow-up. In this large, prospective cohort of 
women, blood groups AB and B were associated with a 
borderline significant increased incidence of ovarian 
carcinoma. The magnitude of the association was similar 
for blood group AB and blood group B, suggesting that 
the B antigen may influence ovarian carcinogenesis. The 
study results were suggestive of a possible association 
between the B blood group antigen and increased risk of 
ovarian carcinoma (15).

Kashfi, S. M., et al. performed a study that revealed an 
association of blood groups with colon carcinoma. The 
results showed that the highest frequencies among 223 
patients with colon carcinoma were related to blood group 
O positive (16).

Weisbrod, A. B., et al. conducted a retrospective study of 
105 patients with Multiple Endocrine Neoplasia Type 1 
(MEN-1) titled Association of Type-O Blood with 
Neuroendocrine Tumors in Multiple Endocrine Neoplasia 
Type 1 and found an association between O blood type 
and the manifestation of a primary neuroendocrine tumor 
of the gastrointestinal tract, lung, pancreas, and thymus in 
patients with MEN-1. Sixteen of 17 (94%) metastatic 
tumors had type O blood, compared to 32 of 43 (74%) 
with a benign tumor who had non-O blood type, and 
suggested an association between O blood type and the 
manifestation of a primary neuroendocrine tumor in 
patients with MEN-1 (17).

CONCLUSION

Thyroid carcinoma was found to be more common in B 
positive and O positive blood groups. In our country, B 
positive and O positive blood groups are common, so we 
could not conclude that these types of blood groups are 
more related to thyroid carcinoma than others.

LNM were more common in the B positive group than the 
O positive group. With the same number of patients with 
LNM, we also observed that the percentage of LNM was 
higher in A positive than O positive blood groups. Further 
large-scale study is needed to find out any specific 
relationship between thyroid carcinoma and blood groups.
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ABSTRACT
Objectives: Thyroid carcinoma occurs when abnormal cells in the 
thyroid gland start to divide and grow in an uncontrolled way. There 
are limited studies world-wide regarding the risk prediction of thyroid 
carcinoma with blood groups. In our study, we aimed to evaluate the 
significance and risk prediction of thyroid carcinoma with blood 
groups (ABO and Rh factor).

Patients and Methods: The observational study included 100 thyroid 
carcinoma patients who came to INMAS, Dhaka for radioiodine 
ablation from January, 2022 to May, 2022.

Results: Out of total 100 patients, 79 patients were females and 21 
males. The age range of the patients was 17-65 years. 84 patients had 
classical variant papillary carcinoma (PCT), 5 had follicular variant 
papillary carcinoma (FV PCT), 4 had follicular carcinoma (FCT) and 
7 had papillary microcarcinoma. Lymph node metastases (LNM) were 
found only among the classical variant PCT, 35 (41.66%) patients. Out 
of total 100 patients, blood group of 32 patients were B positive, 31 
patients were O positive, 20 patients were A positive, 12 patients were 
AB positive, 3 patients were B negative, 1 patient was O negative and 
1 patient was A negative. LNM were found in 13 (40.62%) patients of 
B positive, 7 (22.58%) patients of O positive, 7 (35%) patients of A 
positive, 5 (41.66%) patients of AB positive, 2 (66.66%) patients of B 
negative and 1 patient of A negative blood group.

Conclusion: In our study, thyroid carcinoma is more common in B 
positive and O positive blood groups. In our country, B positive and O 
positive blood groups are common, so we could not conclude that 
these types of blood groups are more related with thyroid carcinoma 
than others.

Keywords: Differentiated Thyroid carcinoma, blood group, ABO and 
Rh factor, risk prediction
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INTRODUCTION
Thyroid carcinoma is the most frequent endocrine 
malignancy and accounts for around 3% of global carcinoma 
incidence (1). It occurs in more than 500,000 cases per year 
worldwide (2). Thyroid carcinoma occurs when abnormal 
cells in the thyroid gland start to divide and grow in an 
uncontrolled way. There are limited studies world-wide 
regarding the risk prediction of thyroid carcinoma with 
blood groups (3). In the recent study, we aimed to evaluate 
the significance and risk prediction of thyroid carcinoma 
with blood groups (ABO and Rh factor).

The incidence of thyroid carcinoma continues to rise 
worldwide, mostly as a result of increased use of diagnostic 
imaging and surveillance. Although incidence is rising 
steadily, mortality from thyroid carcinoma has changed 
minimally over the past five decades (4). 

Since the first link between blood type and carcinoma was 
described in 1953, numerous studies have sought to 
determine whether the histo-blood ABO group is associated 
with tumorigenesis. The first significant association between 
a SNP (single nucleotide polymorphism) located within the 
ABO glycosyltransferase gene and increased risk of 
pancreatic carcinoma was reported in 2009 (5).

PATIENTS AND METHODS

The observational study was done between January, 2022 to 
May, 2022 on 100 DTC patients referred to  INMAS, Dhaka 
for radioiodine ablation (RIA) after total/completion 
thyroidectomy. All patients eligible for RIA were included in 

that study. The demographics, ABO blood group, Rh factor, 
histopathological type of malignant thyroid tumors were 
recorded for each patient.

RESULT

out of 100 patients, 79 (79%) patients were females and 21 
(21%) were males with male to female ratio was 1:3.7. The 
age range of patients was 17-65 years with majority of the 
patients were 31-50 years old (n=56, 56%). The mean age 
was 34.5 + 12.3 years.

Table 1 reveals the distribution of the study subjects 
according to age. Out of a total of 100 patients, majority of 
the patients were 31-50 years old (n=56, 56%).

Table 3 shows number of patients, types of differentiated 
thyroid carcinoma and corresponding blood groups that 
revealed that out of a total of 100 patients, the blood group 
of 32 patients was B positive, 31 patients were O positive, 
20 patients were A positive, 12 patients were AB positive, 
3 patients were B negative, 1 patient was O negative, and 
1 patient was A negative. Among 32 B positive patients, 
30 (93.7%) patients had classical PCT, 1 patient had FCT 
(3.1 %), and 1 (3.1%) patient had papillary 
microcarcinoma. Among 31 O positive patients, 21 
(67.7%) patients had classical PCT, 3 (9.6%) patients had 
PCT (FV), 1 (3.2%) patient had FCT, and 6 (19.3%) 

patients had papillary microcarcinoma. Among 20 
patients of A positive blood group, 18 (90%) patients had 
classical PCT, 1 (5%) patient had PCT (FV), and 1 (5%) 
patient had papillary microcarcinoma. Among 12 patients 
of the AB blood group, 10 (83.3%) patients had classical 
PCT, 1 (8.3%) patient had PCT (FV), and 1 (8.3%) patient 
had FCT. Among 3 patients of the B negative blood group, 
2 (66.6%) patients had classical PCT, and 1 (33.3%) 
patient had FCT. One O negative and A negative patient 
both had classical PCT. Lymph node metastases (LNM) 
were found only among the classical variant of PCT in 35 
(41.66%) patients.

Table 4 illustrates the number of patients with LNM 
according to blood groups. LNM were found in 13 
(40.6%) patients of B positive, 7 (22.5%) patients of O 
positive, 7 (35%) patients of A positive, 5 (41.6%) 
patients of AB positive, 2 (66.6%) patients of B negative, 
and 1 patient of A negative blood group.

DISCUSSION

The synthesis of blood group antigens in carcinoma cells 
is believed to be a consequence of the activation of 
specific glycosyltransferases, which are suppressed in 
normal cells. In papillary carcinomas that 
immunohistochemically frequently express blood group 
antigens DUPAN-2 and CA19–9 but less frequently 
express Lea (Lewisa) and Leb (Lewisb), it is speculated 
that the activity of the specific glycosyltransferases is 
increased; a2–3 sialyltransferase may be highly activated 
as compared with a1–4 fucosyltransferase. However, it 
seems that normal thyroids or the vast majority of 
follicular tumors are devoid of the activities of the specific 
glycosyltransferases. Among the four markers, 
DU-PAN-2 antibody could considerably aid in the 
diagnosis of papillary carcinomas in routine surgical 
pathology (6).

The abnormal glycosylation pattern of glycolipids and 
glycoproteins at the surface of cells is a common and 
well-described phenomenon in neoplastic development. 
Mucins are major carriers in their saccharide component 
of simple mucin and histo-blood antigens. The 
overexpression of such antigens in many neoplastic 
conditions may reflect an increase in the amount of carrier 
mucins (provided the appropriate glycosyltransferases are 
available). A study was conducted by Alves, P. et al. where 
they investigate the expression of mucin antigens (MUC 
1, underglycosylated form of MUC 1-SM3, MUC2, 
MUCSAC, and MUC6), simple mucin antigens (Tn, sialyl 
Tn), Lewis type 1 histo-blood group antigens (Lewisa, 
sialyl Lewisa), and Lewis type 2 histo-blood group 
antigens (Lewisx, sialyl LewisX) were analyzed by 
immunohistochemistry using the monoclonal antibodies.  
They concluded that MUC1 plays a pivotal, though not 
exclusive, role in the glycosylation features of well 
differentiated thyroid carcinomas. PTC expressed more 
often, more intensively, and more extensively every 
antigen but MUC6, which was not observed in any case. 

The expression of MUC5AC was also extremely rare. No 
immunoreactivity for underglycosylated MUC1, MUC2, 
MUC5AC, and MUC6 was found in follicular carcinomas 
(7).

Using monoclonal antibodies (MoABs) against blood 
group determinants and related carbohydrate sequences, it 
is now possible to clarify their carcinoma-associated 
modulation at a molecular level. Vierbuchen, M. et al. 
conducted an immunohistochemical study to evaluate 
blood group antigen expression in medullary carcinoma 
of the thyroid (MTC). In that study, a panel of MoABs 
against different type 1 chain derived blood group 
antigens, comprising A,B, H type 1, Le a, sialyl-Le a (CA 
19-9), sialyl type 1 structure (CA 50), and Le b was used 
to investigate their immunoreactivity in 38 patients of 
MTC and in normal thyroid tissue. The antigens were not 
expressed in normal follicular or C-cells but were 
expressed to a various extent in MTC. The investigations 
demonstrated the dominant re-expression of three type 1 
chain-derived structures in MTC, namely H type 1, Le b, 
and CA 50. These findings support the general concept 
demonstrated in other carcinomas, that fucosyl-and 
sialytransferases are preferentially activated in MTC (8). 

In the present study, out of 100 patients, 79 (79%) patients 
were females and 21 (21%) were males with male to female 
ratio was 1:3.7. The age range of patients was 17-65 years 
with majority of patients 31-50 years old (n=56, 56%). 
Abdullah, Y. A. et al. showed in their study that most of the 
thyroid malignant patients were females (n= 35, 70%), and 
males percentage was account 15 (30%); the male to 
female ratio was (1:2.3) out of total 50 patients. Majority of 
patients were in 31- 50 years old age group (n=31, 62%) 
which is similar with the recent study (9).

Thyroid carcinoma is more common in B positive (n=32, 
32%) and O positive (n=31, 31%) blood groups in the 
current study. The most common thyroid carcinoma was 
papillary type. A similar study was done by Geneş, D. et 
al. that included 223 (F= 163, M = 60) PCT patients and 
found O blood type to be the most common blood group 
in the PCT group with an occurrence rate of 38.6%. A 
Rh-positive blood type was significantly less frequent 
among patients with PCT. A Rh-positive blood type could 
be considered a protective factor indicating a reduced risk 
of PCT (3).

Table 3: Number of patients, types of differentiated thyroid carcinoma and corresponding blood groups

Table 4: Number of patients with LNM according to blood groups

Types of Blood Group Types of Thyroid 
carcinoma 

Number of Patients Percentages (%) 

B positive Classical PCT 
FCT 
Papillary microcarcinoma 

30 
1 
1 

93.7 
3.1 
3.1 

 
 

O positive Classical PCT 
Follicular variant PCT 
FCT 
Papillary microcarcinoma 

21 
3 
1 
6 

67.7 
9.6 
3.2 
19.3 

 
 A positive Classical PCT 

Follicular variant PCT 
Papillary microcarcinoma 

18 
1 
1 

90 
5 
5 

  

AB positive Classical PCT 
Follicular variant PCT 
FCT 

10 
1 

83.3 
8.3 
8.3 

 

 
B negative Classical PCT 

FCT 
2 
1 

66.6 
33.3 

 
 

O negative Classical PCT 1  
 
 A negative Classical PCT 1  

Types of Blood Group        Number of patients with LNM Percentage (%) 

B positive 13 40.6 
O positive 7 22.5 
A positive 7 35 
AB positive 5 41.6 
B negative 2 66.6 
A negative 1 

Khoshsirat, S. et al. performed a study of 87 patients with 
thyroid carcinoma (68 of them had PCT) were compared 
with a control group. It was observed that, compared with 
the control group, blood type A was significantly less 
common in patients with thyroid carcinoma and reduced 
the risk of thyroid carcinoma by 43%. Increased risk of 
thyroid carcinoma was reported in patients with blood 
type B. It was considered that blood type A could 
significantly reduce the risk of thyroid carcinoma, 
whereas blood type B could increase this risk (10).

LNM were more common in the B positive group than the 
O positive group in this study. With the same number of 
patients with LNM, it was observed that the percentage of 
LNM was higher in A positive than O positive blood 
groups. Tam, A. A. et al. studied 2,043 patients with the B 
blood group and showed a higher risk of extrathyroidal 
extension and advancement of stages compared to 
patients with the non-B blood group (11).

Abdullah, Y. A. et al. enrolled 50 patients with thyroid 
carcinoma to evaluate the relationship between various 
histopathological types of primary malignant thyroid 
carcinoma and blood groups and found A positive blood 
group is the most frequently reported among cases of 
papillary thyroid carcinoma, which is the most common 
malignant thyroid tumor. The blood group A positive has 
more frequency rate (n= 17, 34%), blood group O positive 
was (n=15, 30%), B positive (n=10, 20%). Frequency rate 
for O positive blood group is almost similar with the 
current study (n=31, 31%) but dissimilar with B and A 
positive blood groups (9).

Other than thyroid cancers, ABO blood type also appears 
to be linked to several cancers. A study done by Wang, Z. 
et al. on gastric carcinoma and ABO blood group found 
that there was a slightly increased risk of gastric 
carcinoma in A blood group individuals, and people with 
blood type A are more prone to being infected by H. 
pylori. Moreover, slightly decreased risk of gastric 
carcinoma was identified in blood type O individuals (12).

The relationship between ABO blood type and the risk of 
incidental pancreatic carcinoma in two large, independent, 
prospective cohort studies found the association of A, AB, 
or B were more likely to develop pancreatic carcinoma 
compared with participants of blood group O (13).

The relationship between blood groups and lung 
carcinoma risk depending on histology showed small cell 
lung carcinoma (SCLC) patients had a significantly 
higher frequency of blood type B negative compared to 
non-small cell lung carcinoma (NSCLC) patients (14).

Gates, M. A., et al., used data from 49,153 women in the 
Nurses’ Health Study and examined the association 
between ABO blood group and incidence of epithelial 
ovarian carcinoma. The study participants reported their 
blood type and Rh factor in 1996, and 234 women were 
diagnosed with incident ovarian carcinoma during 10 
years of follow-up. In this large, prospective cohort of 
women, blood groups AB and B were associated with a 
borderline significant increased incidence of ovarian 
carcinoma. The magnitude of the association was similar 
for blood group AB and blood group B, suggesting that 
the B antigen may influence ovarian carcinogenesis. The 
study results were suggestive of a possible association 
between the B blood group antigen and increased risk of 
ovarian carcinoma (15).

Kashfi, S. M., et al. performed a study that revealed an 
association of blood groups with colon carcinoma. The 
results showed that the highest frequencies among 223 
patients with colon carcinoma were related to blood group 
O positive (16).

Weisbrod, A. B., et al. conducted a retrospective study of 
105 patients with Multiple Endocrine Neoplasia Type 1 
(MEN-1) titled Association of Type-O Blood with 
Neuroendocrine Tumors in Multiple Endocrine Neoplasia 
Type 1 and found an association between O blood type 
and the manifestation of a primary neuroendocrine tumor 
of the gastrointestinal tract, lung, pancreas, and thymus in 
patients with MEN-1. Sixteen of 17 (94%) metastatic 
tumors had type O blood, compared to 32 of 43 (74%) 
with a benign tumor who had non-O blood type, and 
suggested an association between O blood type and the 
manifestation of a primary neuroendocrine tumor in 
patients with MEN-1 (17).

CONCLUSION

Thyroid carcinoma was found to be more common in B 
positive and O positive blood groups. In our country, B 
positive and O positive blood groups are common, so we 
could not conclude that these types of blood groups are 
more related to thyroid carcinoma than others.

LNM were more common in the B positive group than the 
O positive group. With the same number of patients with 
LNM, we also observed that the percentage of LNM was 
higher in A positive than O positive blood groups. Further 
large-scale study is needed to find out any specific 
relationship between thyroid carcinoma and blood groups.
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ABSTRACT
Objectives: Thyroid carcinoma occurs when abnormal cells in the 
thyroid gland start to divide and grow in an uncontrolled way. There 
are limited studies world-wide regarding the risk prediction of thyroid 
carcinoma with blood groups. In our study, we aimed to evaluate the 
significance and risk prediction of thyroid carcinoma with blood 
groups (ABO and Rh factor).

Patients and Methods: The observational study included 100 thyroid 
carcinoma patients who came to INMAS, Dhaka for radioiodine 
ablation from January, 2022 to May, 2022.

Results: Out of total 100 patients, 79 patients were females and 21 
males. The age range of the patients was 17-65 years. 84 patients had 
classical variant papillary carcinoma (PCT), 5 had follicular variant 
papillary carcinoma (FV PCT), 4 had follicular carcinoma (FCT) and 
7 had papillary microcarcinoma. Lymph node metastases (LNM) were 
found only among the classical variant PCT, 35 (41.66%) patients. Out 
of total 100 patients, blood group of 32 patients were B positive, 31 
patients were O positive, 20 patients were A positive, 12 patients were 
AB positive, 3 patients were B negative, 1 patient was O negative and 
1 patient was A negative. LNM were found in 13 (40.62%) patients of 
B positive, 7 (22.58%) patients of O positive, 7 (35%) patients of A 
positive, 5 (41.66%) patients of AB positive, 2 (66.66%) patients of B 
negative and 1 patient of A negative blood group.

Conclusion: In our study, thyroid carcinoma is more common in B 
positive and O positive blood groups. In our country, B positive and O 
positive blood groups are common, so we could not conclude that 
these types of blood groups are more related with thyroid carcinoma 
than others.

Keywords: Differentiated Thyroid carcinoma, blood group, ABO and 
Rh factor, risk prediction
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INTRODUCTION
Thyroid carcinoma is the most frequent endocrine 
malignancy and accounts for around 3% of global carcinoma 
incidence (1). It occurs in more than 500,000 cases per year 
worldwide (2). Thyroid carcinoma occurs when abnormal 
cells in the thyroid gland start to divide and grow in an 
uncontrolled way. There are limited studies world-wide 
regarding the risk prediction of thyroid carcinoma with 
blood groups (3). In the recent study, we aimed to evaluate 
the significance and risk prediction of thyroid carcinoma 
with blood groups (ABO and Rh factor).

The incidence of thyroid carcinoma continues to rise 
worldwide, mostly as a result of increased use of diagnostic 
imaging and surveillance. Although incidence is rising 
steadily, mortality from thyroid carcinoma has changed 
minimally over the past five decades (4). 

Since the first link between blood type and carcinoma was 
described in 1953, numerous studies have sought to 
determine whether the histo-blood ABO group is associated 
with tumorigenesis. The first significant association between 
a SNP (single nucleotide polymorphism) located within the 
ABO glycosyltransferase gene and increased risk of 
pancreatic carcinoma was reported in 2009 (5).

PATIENTS AND METHODS

The observational study was done between January, 2022 to 
May, 2022 on 100 DTC patients referred to  INMAS, Dhaka 
for radioiodine ablation (RIA) after total/completion 
thyroidectomy. All patients eligible for RIA were included in 

that study. The demographics, ABO blood group, Rh factor, 
histopathological type of malignant thyroid tumors were 
recorded for each patient.

RESULT

out of 100 patients, 79 (79%) patients were females and 21 
(21%) were males with male to female ratio was 1:3.7. The 
age range of patients was 17-65 years with majority of the 
patients were 31-50 years old (n=56, 56%). The mean age 
was 34.5 + 12.3 years.

Table 1 reveals the distribution of the study subjects 
according to age. Out of a total of 100 patients, majority of 
the patients were 31-50 years old (n=56, 56%).

Table 3 shows number of patients, types of differentiated 
thyroid carcinoma and corresponding blood groups that 
revealed that out of a total of 100 patients, the blood group 
of 32 patients was B positive, 31 patients were O positive, 
20 patients were A positive, 12 patients were AB positive, 
3 patients were B negative, 1 patient was O negative, and 
1 patient was A negative. Among 32 B positive patients, 
30 (93.7%) patients had classical PCT, 1 patient had FCT 
(3.1 %), and 1 (3.1%) patient had papillary 
microcarcinoma. Among 31 O positive patients, 21 
(67.7%) patients had classical PCT, 3 (9.6%) patients had 
PCT (FV), 1 (3.2%) patient had FCT, and 6 (19.3%) 

patients had papillary microcarcinoma. Among 20 
patients of A positive blood group, 18 (90%) patients had 
classical PCT, 1 (5%) patient had PCT (FV), and 1 (5%) 
patient had papillary microcarcinoma. Among 12 patients 
of the AB blood group, 10 (83.3%) patients had classical 
PCT, 1 (8.3%) patient had PCT (FV), and 1 (8.3%) patient 
had FCT. Among 3 patients of the B negative blood group, 
2 (66.6%) patients had classical PCT, and 1 (33.3%) 
patient had FCT. One O negative and A negative patient 
both had classical PCT. Lymph node metastases (LNM) 
were found only among the classical variant of PCT in 35 
(41.66%) patients.

Table 4 illustrates the number of patients with LNM 
according to blood groups. LNM were found in 13 
(40.6%) patients of B positive, 7 (22.5%) patients of O 
positive, 7 (35%) patients of A positive, 5 (41.6%) 
patients of AB positive, 2 (66.6%) patients of B negative, 
and 1 patient of A negative blood group.

DISCUSSION

The synthesis of blood group antigens in carcinoma cells 
is believed to be a consequence of the activation of 
specific glycosyltransferases, which are suppressed in 
normal cells. In papillary carcinomas that 
immunohistochemically frequently express blood group 
antigens DUPAN-2 and CA19–9 but less frequently 
express Lea (Lewisa) and Leb (Lewisb), it is speculated 
that the activity of the specific glycosyltransferases is 
increased; a2–3 sialyltransferase may be highly activated 
as compared with a1–4 fucosyltransferase. However, it 
seems that normal thyroids or the vast majority of 
follicular tumors are devoid of the activities of the specific 
glycosyltransferases. Among the four markers, 
DU-PAN-2 antibody could considerably aid in the 
diagnosis of papillary carcinomas in routine surgical 
pathology (6).

The abnormal glycosylation pattern of glycolipids and 
glycoproteins at the surface of cells is a common and 
well-described phenomenon in neoplastic development. 
Mucins are major carriers in their saccharide component 
of simple mucin and histo-blood antigens. The 
overexpression of such antigens in many neoplastic 
conditions may reflect an increase in the amount of carrier 
mucins (provided the appropriate glycosyltransferases are 
available). A study was conducted by Alves, P. et al. where 
they investigate the expression of mucin antigens (MUC 
1, underglycosylated form of MUC 1-SM3, MUC2, 
MUCSAC, and MUC6), simple mucin antigens (Tn, sialyl 
Tn), Lewis type 1 histo-blood group antigens (Lewisa, 
sialyl Lewisa), and Lewis type 2 histo-blood group 
antigens (Lewisx, sialyl LewisX) were analyzed by 
immunohistochemistry using the monoclonal antibodies.  
They concluded that MUC1 plays a pivotal, though not 
exclusive, role in the glycosylation features of well 
differentiated thyroid carcinomas. PTC expressed more 
often, more intensively, and more extensively every 
antigen but MUC6, which was not observed in any case. 

The expression of MUC5AC was also extremely rare. No 
immunoreactivity for underglycosylated MUC1, MUC2, 
MUC5AC, and MUC6 was found in follicular carcinomas 
(7).

Using monoclonal antibodies (MoABs) against blood 
group determinants and related carbohydrate sequences, it 
is now possible to clarify their carcinoma-associated 
modulation at a molecular level. Vierbuchen, M. et al. 
conducted an immunohistochemical study to evaluate 
blood group antigen expression in medullary carcinoma 
of the thyroid (MTC). In that study, a panel of MoABs 
against different type 1 chain derived blood group 
antigens, comprising A,B, H type 1, Le a, sialyl-Le a (CA 
19-9), sialyl type 1 structure (CA 50), and Le b was used 
to investigate their immunoreactivity in 38 patients of 
MTC and in normal thyroid tissue. The antigens were not 
expressed in normal follicular or C-cells but were 
expressed to a various extent in MTC. The investigations 
demonstrated the dominant re-expression of three type 1 
chain-derived structures in MTC, namely H type 1, Le b, 
and CA 50. These findings support the general concept 
demonstrated in other carcinomas, that fucosyl-and 
sialytransferases are preferentially activated in MTC (8). 

In the present study, out of 100 patients, 79 (79%) patients 
were females and 21 (21%) were males with male to female 
ratio was 1:3.7. The age range of patients was 17-65 years 
with majority of patients 31-50 years old (n=56, 56%). 
Abdullah, Y. A. et al. showed in their study that most of the 
thyroid malignant patients were females (n= 35, 70%), and 
males percentage was account 15 (30%); the male to 
female ratio was (1:2.3) out of total 50 patients. Majority of 
patients were in 31- 50 years old age group (n=31, 62%) 
which is similar with the recent study (9).

Thyroid carcinoma is more common in B positive (n=32, 
32%) and O positive (n=31, 31%) blood groups in the 
current study. The most common thyroid carcinoma was 
papillary type. A similar study was done by Geneş, D. et 
al. that included 223 (F= 163, M = 60) PCT patients and 
found O blood type to be the most common blood group 
in the PCT group with an occurrence rate of 38.6%. A 
Rh-positive blood type was significantly less frequent 
among patients with PCT. A Rh-positive blood type could 
be considered a protective factor indicating a reduced risk 
of PCT (3).

Khoshsirat, S. et al. performed a study of 87 patients with 
thyroid carcinoma (68 of them had PCT) were compared 
with a control group. It was observed that, compared with 
the control group, blood type A was significantly less 
common in patients with thyroid carcinoma and reduced 
the risk of thyroid carcinoma by 43%. Increased risk of 
thyroid carcinoma was reported in patients with blood 
type B. It was considered that blood type A could 
significantly reduce the risk of thyroid carcinoma, 
whereas blood type B could increase this risk (10).

LNM were more common in the B positive group than the 
O positive group in this study. With the same number of 
patients with LNM, it was observed that the percentage of 
LNM was higher in A positive than O positive blood 
groups. Tam, A. A. et al. studied 2,043 patients with the B 
blood group and showed a higher risk of extrathyroidal 
extension and advancement of stages compared to 
patients with the non-B blood group (11).

Abdullah, Y. A. et al. enrolled 50 patients with thyroid 
carcinoma to evaluate the relationship between various 
histopathological types of primary malignant thyroid 
carcinoma and blood groups and found A positive blood 
group is the most frequently reported among cases of 
papillary thyroid carcinoma, which is the most common 
malignant thyroid tumor. The blood group A positive has 
more frequency rate (n= 17, 34%), blood group O positive 
was (n=15, 30%), B positive (n=10, 20%). Frequency rate 
for O positive blood group is almost similar with the 
current study (n=31, 31%) but dissimilar with B and A 
positive blood groups (9).

Other than thyroid cancers, ABO blood type also appears 
to be linked to several cancers. A study done by Wang, Z. 
et al. on gastric carcinoma and ABO blood group found 
that there was a slightly increased risk of gastric 
carcinoma in A blood group individuals, and people with 
blood type A are more prone to being infected by H. 
pylori. Moreover, slightly decreased risk of gastric 
carcinoma was identified in blood type O individuals (12).

The relationship between ABO blood type and the risk of 
incidental pancreatic carcinoma in two large, independent, 
prospective cohort studies found the association of A, AB, 
or B were more likely to develop pancreatic carcinoma 
compared with participants of blood group O (13).

The relationship between blood groups and lung 
carcinoma risk depending on histology showed small cell 
lung carcinoma (SCLC) patients had a significantly 
higher frequency of blood type B negative compared to 
non-small cell lung carcinoma (NSCLC) patients (14).

Gates, M. A., et al., used data from 49,153 women in the 
Nurses’ Health Study and examined the association 
between ABO blood group and incidence of epithelial 
ovarian carcinoma. The study participants reported their 
blood type and Rh factor in 1996, and 234 women were 
diagnosed with incident ovarian carcinoma during 10 
years of follow-up. In this large, prospective cohort of 
women, blood groups AB and B were associated with a 
borderline significant increased incidence of ovarian 
carcinoma. The magnitude of the association was similar 
for blood group AB and blood group B, suggesting that 
the B antigen may influence ovarian carcinogenesis. The 
study results were suggestive of a possible association 
between the B blood group antigen and increased risk of 
ovarian carcinoma (15).

Kashfi, S. M., et al. performed a study that revealed an 
association of blood groups with colon carcinoma. The 
results showed that the highest frequencies among 223 
patients with colon carcinoma were related to blood group 
O positive (16).

Weisbrod, A. B., et al. conducted a retrospective study of 
105 patients with Multiple Endocrine Neoplasia Type 1 
(MEN-1) titled Association of Type-O Blood with 
Neuroendocrine Tumors in Multiple Endocrine Neoplasia 
Type 1 and found an association between O blood type 
and the manifestation of a primary neuroendocrine tumor 
of the gastrointestinal tract, lung, pancreas, and thymus in 
patients with MEN-1. Sixteen of 17 (94%) metastatic 
tumors had type O blood, compared to 32 of 43 (74%) 
with a benign tumor who had non-O blood type, and 
suggested an association between O blood type and the 
manifestation of a primary neuroendocrine tumor in 
patients with MEN-1 (17).

CONCLUSION

Thyroid carcinoma was found to be more common in B 
positive and O positive blood groups. In our country, B 
positive and O positive blood groups are common, so we 
could not conclude that these types of blood groups are 
more related to thyroid carcinoma than others.

LNM were more common in the B positive group than the 
O positive group. With the same number of patients with 
LNM, we also observed that the percentage of LNM was 
higher in A positive than O positive blood groups. Further 
large-scale study is needed to find out any specific 
relationship between thyroid carcinoma and blood groups.
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DISCUSSION

Thyroglobulin is frequently measured in follow-up of 
patients with DTC. A low-stimulated Tg level (<1 ng/ml) 
associated with normal neck ultrasonography is considered 
as the most reliable criterio for complete remission in 
low-risk patients. Also stimulated Tg between 1 and 10 
ng/ml concomitant with normal neck ultrasonography is 
considered an “acceptable response” (6). However, 
false-negative Tg in the presence of metastasis is reported in 
6.8% of patients (4). .  Another study in 194 patients with 
differentiated thyroid carcinoma (DTC), with a mean 
follow-up of 7.7 yeas, found persistent disease in 1.5% of the 
patients. In that study, there was no patient with a low serum 
Tg level concomitant with distant metastasis (7).

Low Tg may be seen with poorly differentiated carcinoma or 
nonimmunoreactive (5). 5).  Falsely low or high Tg evels are 
also reported in the presence of heterophile antibodies in the 
serum of the patient. In our study, Tg was measured with two 
different techniques and showed persistently low Tg and 
anti-Tg levels throughout the years of follow-up.

Inappropriate low serum Tg level in the presence of 
widespread skeletal metastases was noted in spite of 
measurement of Tg with two different kits and controlling 
for heterophile antibodies. In this study, both CLIA and 
radiometric assay (RIA) methods were applied. For in vitro 

diagnostic use with the IMMULITE® 2000 Systems 
Analyzers — for the quantitative measurement of 
thyroglobulin in serum or heparinized plasma, as an aid in 
monitoring patients who have undergone thyroidectomy. 
Only a few cases of skeletal metastases associated with low 
Tg levels were reported in the literature, and only one of the 
reported cases had diffuse skeletal metastases (8). In this 
reported case, skeletal metastases were found in three cases 
among the seven cases with low Tg levels.

For the majority of these individuals, early detection and 
radioiodine therapy are essential in order to reduce 
long-term morbidity and maybe increase survival. The 
patient's lack of symptoms despite extensive bone 
metastases is the other lesson learnt. This conclusion 
highlights the importance of closely examining DTC 
individuals and not relying just on their symptoms and Tg 
level. The noteworthy aspect in these seven cases was that 
there was a rapid progression in the context of low serum Tg 
level, despite multimodality treatment instituted and early 
diagnosis. All the cases showed very low stimulated Tg and 
minimal 131I uptake in the lesions. This demonstrated that 
determining the disease burden required more than just using 
standard methods for disease detection, such as local USG, 
stimulated Tg, and 131I scan. According to research by 
Ibrahimpasic et al., in 2015 the prognosis was better for 

those who were poorly DTC, had no macroscopic disease, 
and had undetectable serum Tg levels (9). The two cases in 
this study had rapid disease progression of the macroscopic 
disease, consistent with the inherently aggressive nature of 
DTCs. An evidence-based review by Sanders et al. in 2007 
suggested this subgroup may benefit from aggressive 
treatment, although the role of radioiodine was not 
conclusive (10). External beam radiotherapy (EBRT) is 
recommended by extrapolating data from well DTC with 
high-risk features. However, some studies have shown 
I-131-avid disease, and that postsurgical radioactive iodine 
therapy is useful and early diagnosis is essential for PDTC 
(11,12). Furthermore, the role of multikinase inhibitors and 
the appropriate time for their initiation are not clearly 
defined. From the genomic perspective, BRAF, MAPK, and 
histone deacetylase (HDA1C) inhibitors may be beneficial 
for a selective group of patients (13,14). But they need 
further clinical data for their routine use. Therefore, there is 
a need for such studies to formulate appropriate management 
of DTC so as to maximize patient benefit.

DTCs with minimal/low 131I avidity and low serum Tg levels 
but with macroscopic disease clinical signs and symptoms of 
disease progression need close monitoring and other 
diagnostic modalities, including FDG/68Ga- DOTATATE 
PET-CT and USG, with the development of an appropriate 
diagnostic and treatment algorithm. 

CONCLUSIONS

Low Tg levels and absence of symptoms do not exclude 
widespread metastases in patients with DTC. Behavioral 
heterogeneity can be observed within the same 
histopathological subtype of DTC with respect to their Tg 
secretor and radioiodine avidity. Their clinical course and 
management need to be individualized.
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ABSTRACT
Objectives: Thyroid carcinoma occurs when abnormal cells in the 
thyroid gland start to divide and grow in an uncontrolled way. There 
are limited studies world-wide regarding the risk prediction of thyroid 
carcinoma with blood groups. In our study, we aimed to evaluate the 
significance and risk prediction of thyroid carcinoma with blood 
groups (ABO and Rh factor).

Patients and Methods: The observational study included 100 thyroid 
carcinoma patients who came to INMAS, Dhaka for radioiodine 
ablation from January, 2022 to May, 2022.

Results: Out of total 100 patients, 79 patients were females and 21 
males. The age range of the patients was 17-65 years. 84 patients had 
classical variant papillary carcinoma (PCT), 5 had follicular variant 
papillary carcinoma (FV PCT), 4 had follicular carcinoma (FCT) and 
7 had papillary microcarcinoma. Lymph node metastases (LNM) were 
found only among the classical variant PCT, 35 (41.66%) patients. Out 
of total 100 patients, blood group of 32 patients were B positive, 31 
patients were O positive, 20 patients were A positive, 12 patients were 
AB positive, 3 patients were B negative, 1 patient was O negative and 
1 patient was A negative. LNM were found in 13 (40.62%) patients of 
B positive, 7 (22.58%) patients of O positive, 7 (35%) patients of A 
positive, 5 (41.66%) patients of AB positive, 2 (66.66%) patients of B 
negative and 1 patient of A negative blood group.

Conclusion: In our study, thyroid carcinoma is more common in B 
positive and O positive blood groups. In our country, B positive and O 
positive blood groups are common, so we could not conclude that 
these types of blood groups are more related with thyroid carcinoma 
than others.

Keywords: Differentiated Thyroid carcinoma, blood group, ABO and 
Rh factor, risk prediction
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INTRODUCTION
Thyroid carcinoma is the most frequent endocrine 
malignancy and accounts for around 3% of global carcinoma 
incidence (1). It occurs in more than 500,000 cases per year 
worldwide (2). Thyroid carcinoma occurs when abnormal 
cells in the thyroid gland start to divide and grow in an 
uncontrolled way. There are limited studies world-wide 
regarding the risk prediction of thyroid carcinoma with 
blood groups (3). In the recent study, we aimed to evaluate 
the significance and risk prediction of thyroid carcinoma 
with blood groups (ABO and Rh factor).

The incidence of thyroid carcinoma continues to rise 
worldwide, mostly as a result of increased use of diagnostic 
imaging and surveillance. Although incidence is rising 
steadily, mortality from thyroid carcinoma has changed 
minimally over the past five decades (4). 

Since the first link between blood type and carcinoma was 
described in 1953, numerous studies have sought to 
determine whether the histo-blood ABO group is associated 
with tumorigenesis. The first significant association between 
a SNP (single nucleotide polymorphism) located within the 
ABO glycosyltransferase gene and increased risk of 
pancreatic carcinoma was reported in 2009 (5).

PATIENTS AND METHODS

The observational study was done between January, 2022 to 
May, 2022 on 100 DTC patients referred to  INMAS, Dhaka 
for radioiodine ablation (RIA) after total/completion 
thyroidectomy. All patients eligible for RIA were included in 

that study. The demographics, ABO blood group, Rh factor, 
histopathological type of malignant thyroid tumors were 
recorded for each patient.

RESULT

out of 100 patients, 79 (79%) patients were females and 21 
(21%) were males with male to female ratio was 1:3.7. The 
age range of patients was 17-65 years with majority of the 
patients were 31-50 years old (n=56, 56%). The mean age 
was 34.5 + 12.3 years.

Table 1 reveals the distribution of the study subjects 
according to age. Out of a total of 100 patients, majority of 
the patients were 31-50 years old (n=56, 56%).

Table 3 shows number of patients, types of differentiated 
thyroid carcinoma and corresponding blood groups that 
revealed that out of a total of 100 patients, the blood group 
of 32 patients was B positive, 31 patients were O positive, 
20 patients were A positive, 12 patients were AB positive, 
3 patients were B negative, 1 patient was O negative, and 
1 patient was A negative. Among 32 B positive patients, 
30 (93.7%) patients had classical PCT, 1 patient had FCT 
(3.1 %), and 1 (3.1%) patient had papillary 
microcarcinoma. Among 31 O positive patients, 21 
(67.7%) patients had classical PCT, 3 (9.6%) patients had 
PCT (FV), 1 (3.2%) patient had FCT, and 6 (19.3%) 

patients had papillary microcarcinoma. Among 20 
patients of A positive blood group, 18 (90%) patients had 
classical PCT, 1 (5%) patient had PCT (FV), and 1 (5%) 
patient had papillary microcarcinoma. Among 12 patients 
of the AB blood group, 10 (83.3%) patients had classical 
PCT, 1 (8.3%) patient had PCT (FV), and 1 (8.3%) patient 
had FCT. Among 3 patients of the B negative blood group, 
2 (66.6%) patients had classical PCT, and 1 (33.3%) 
patient had FCT. One O negative and A negative patient 
both had classical PCT. Lymph node metastases (LNM) 
were found only among the classical variant of PCT in 35 
(41.66%) patients.

Table 4 illustrates the number of patients with LNM 
according to blood groups. LNM were found in 13 
(40.6%) patients of B positive, 7 (22.5%) patients of O 
positive, 7 (35%) patients of A positive, 5 (41.6%) 
patients of AB positive, 2 (66.6%) patients of B negative, 
and 1 patient of A negative blood group.

DISCUSSION

The synthesis of blood group antigens in carcinoma cells 
is believed to be a consequence of the activation of 
specific glycosyltransferases, which are suppressed in 
normal cells. In papillary carcinomas that 
immunohistochemically frequently express blood group 
antigens DUPAN-2 and CA19–9 but less frequently 
express Lea (Lewisa) and Leb (Lewisb), it is speculated 
that the activity of the specific glycosyltransferases is 
increased; a2–3 sialyltransferase may be highly activated 
as compared with a1–4 fucosyltransferase. However, it 
seems that normal thyroids or the vast majority of 
follicular tumors are devoid of the activities of the specific 
glycosyltransferases. Among the four markers, 
DU-PAN-2 antibody could considerably aid in the 
diagnosis of papillary carcinomas in routine surgical 
pathology (6).

The abnormal glycosylation pattern of glycolipids and 
glycoproteins at the surface of cells is a common and 
well-described phenomenon in neoplastic development. 
Mucins are major carriers in their saccharide component 
of simple mucin and histo-blood antigens. The 
overexpression of such antigens in many neoplastic 
conditions may reflect an increase in the amount of carrier 
mucins (provided the appropriate glycosyltransferases are 
available). A study was conducted by Alves, P. et al. where 
they investigate the expression of mucin antigens (MUC 
1, underglycosylated form of MUC 1-SM3, MUC2, 
MUCSAC, and MUC6), simple mucin antigens (Tn, sialyl 
Tn), Lewis type 1 histo-blood group antigens (Lewisa, 
sialyl Lewisa), and Lewis type 2 histo-blood group 
antigens (Lewisx, sialyl LewisX) were analyzed by 
immunohistochemistry using the monoclonal antibodies.  
They concluded that MUC1 plays a pivotal, though not 
exclusive, role in the glycosylation features of well 
differentiated thyroid carcinomas. PTC expressed more 
often, more intensively, and more extensively every 
antigen but MUC6, which was not observed in any case. 

The expression of MUC5AC was also extremely rare. No 
immunoreactivity for underglycosylated MUC1, MUC2, 
MUC5AC, and MUC6 was found in follicular carcinomas 
(7).

Using monoclonal antibodies (MoABs) against blood 
group determinants and related carbohydrate sequences, it 
is now possible to clarify their carcinoma-associated 
modulation at a molecular level. Vierbuchen, M. et al. 
conducted an immunohistochemical study to evaluate 
blood group antigen expression in medullary carcinoma 
of the thyroid (MTC). In that study, a panel of MoABs 
against different type 1 chain derived blood group 
antigens, comprising A,B, H type 1, Le a, sialyl-Le a (CA 
19-9), sialyl type 1 structure (CA 50), and Le b was used 
to investigate their immunoreactivity in 38 patients of 
MTC and in normal thyroid tissue. The antigens were not 
expressed in normal follicular or C-cells but were 
expressed to a various extent in MTC. The investigations 
demonstrated the dominant re-expression of three type 1 
chain-derived structures in MTC, namely H type 1, Le b, 
and CA 50. These findings support the general concept 
demonstrated in other carcinomas, that fucosyl-and 
sialytransferases are preferentially activated in MTC (8). 
In the present study, out of 100 patients, 79 (79%) patients 
were females and 21 (21%) were males with male to female 
ratio was 1:3.7. The age range of patients was 17-65 years 
with majority of patients 31-50 years old (n=56, 56%). 
Abdullah, Y. A. et al. showed in their study that most of the 
thyroid malignant patients were females (n= 35, 70%), and 
males percentage was account 15 (30%); the male to 
female ratio was (1:2.3) out of total 50 patients. Majority of 
patients were in 31- 50 years old age group (n=31, 62%) 
which is similar with the recent study (9).

Thyroid carcinoma is more common in B positive (n=32, 
32%) and O positive (n=31, 31%) blood groups in the 
current study. The most common thyroid carcinoma was 
papillary type. A similar study was done by Geneş, D. et 
al. that included 223 (F= 163, M = 60) PCT patients and 
found O blood type to be the most common blood group 
in the PCT group with an occurrence rate of 38.6%. A 
Rh-positive blood type was significantly less frequent 
among patients with PCT. A Rh-positive blood type could 
be considered a protective factor indicating a reduced risk 
of PCT (3).

Khoshsirat, S. et al. performed a study of 87 patients with 
thyroid carcinoma (68 of them had PCT) were compared 
with a control group. It was observed that, compared with 
the control group, blood type A was significantly less 
common in patients with thyroid carcinoma and reduced 
the risk of thyroid carcinoma by 43%. Increased risk of 
thyroid carcinoma was reported in patients with blood 
type B. It was considered that blood type A could 
significantly reduce the risk of thyroid carcinoma, 
whereas blood type B could increase this risk (10).

LNM were more common in the B positive group than the 
O positive group in this study. With the same number of 
patients with LNM, it was observed that the percentage of 
LNM was higher in A positive than O positive blood 
groups. Tam, A. A. et al. studied 2,043 patients with the B 
blood group and showed a higher risk of extrathyroidal 
extension and advancement of stages compared to 
patients with the non-B blood group (11).

Abdullah, Y. A. et al. enrolled 50 patients with thyroid 
carcinoma to evaluate the relationship between various 
histopathological types of primary malignant thyroid 
carcinoma and blood groups and found A positive blood 
group is the most frequently reported among cases of 
papillary thyroid carcinoma, which is the most common 
malignant thyroid tumor. The blood group A positive has 
more frequency rate (n= 17, 34%), blood group O positive 
was (n=15, 30%), B positive (n=10, 20%). Frequency rate 
for O positive blood group is almost similar with the 
current study (n=31, 31%) but dissimilar with B and A 
positive blood groups (9).

Other than thyroid cancers, ABO blood type also appears 
to be linked to several cancers. A study done by Wang, Z. 
et al. on gastric carcinoma and ABO blood group found 
that there was a slightly increased risk of gastric 
carcinoma in A blood group individuals, and people with 
blood type A are more prone to being infected by H. 
pylori. Moreover, slightly decreased risk of gastric 
carcinoma was identified in blood type O individuals (12).

The relationship between ABO blood type and the risk of 
incidental pancreatic carcinoma in two large, independent, 
prospective cohort studies found the association of A, AB, 
or B were more likely to develop pancreatic carcinoma 
compared with participants of blood group O (13).

The relationship between blood groups and lung 
carcinoma risk depending on histology showed small cell 
lung carcinoma (SCLC) patients had a significantly 
higher frequency of blood type B negative compared to 
non-small cell lung carcinoma (NSCLC) patients (14).

Gates, M. A., et al., used data from 49,153 women in the 
Nurses’ Health Study and examined the association 
between ABO blood group and incidence of epithelial 
ovarian carcinoma. The study participants reported their 
blood type and Rh factor in 1996, and 234 women were 
diagnosed with incident ovarian carcinoma during 10 
years of follow-up. In this large, prospective cohort of 
women, blood groups AB and B were associated with a 
borderline significant increased incidence of ovarian 
carcinoma. The magnitude of the association was similar 
for blood group AB and blood group B, suggesting that 
the B antigen may influence ovarian carcinogenesis. The 
study results were suggestive of a possible association 
between the B blood group antigen and increased risk of 
ovarian carcinoma (15).

Kashfi, S. M., et al. performed a study that revealed an 
association of blood groups with colon carcinoma. The 
results showed that the highest frequencies among 223 
patients with colon carcinoma were related to blood group 
O positive (16).

Weisbrod, A. B., et al. conducted a retrospective study of 
105 patients with Multiple Endocrine Neoplasia Type 1 
(MEN-1) titled Association of Type-O Blood with 
Neuroendocrine Tumors in Multiple Endocrine Neoplasia 
Type 1 and found an association between O blood type 
and the manifestation of a primary neuroendocrine tumor 
of the gastrointestinal tract, lung, pancreas, and thymus in 
patients with MEN-1. Sixteen of 17 (94%) metastatic 
tumors had type O blood, compared to 32 of 43 (74%) 
with a benign tumor who had non-O blood type, and 
suggested an association between O blood type and the 
manifestation of a primary neuroendocrine tumor in 
patients with MEN-1 (17).

CONCLUSION

Thyroid carcinoma was found to be more common in B 
positive and O positive blood groups. In our country, B 
positive and O positive blood groups are common, so we 
could not conclude that these types of blood groups are 
more related to thyroid carcinoma than others.

LNM were more common in the B positive group than the 
O positive group. With the same number of patients with 
LNM, we also observed that the percentage of LNM was 
higher in A positive than O positive blood groups. Further 
large-scale study is needed to find out any specific 
relationship between thyroid carcinoma and blood groups.
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DISCUSSION

Thyroglobulin is frequently measured in follow-up of 
patients with DTC. A low-stimulated Tg level (<1 ng/ml) 
associated with normal neck ultrasonography is considered 
as the most reliable criterio for complete remission in 
low-risk patients. Also stimulated Tg between 1 and 10 
ng/ml concomitant with normal neck ultrasonography is 
considered an “acceptable response” (6). However, 
false-negative Tg in the presence of metastasis is reported in 
6.8% of patients (4). .  Another study in 194 patients with 
differentiated thyroid carcinoma (DTC), with a mean 
follow-up of 7.7 yeas, found persistent disease in 1.5% of the 
patients. In that study, there was no patient with a low serum 
Tg level concomitant with distant metastasis (7).

Low Tg may be seen with poorly differentiated carcinoma or 
nonimmunoreactive (5). 5).  Falsely low or high Tg evels are 
also reported in the presence of heterophile antibodies in the 
serum of the patient. In our study, Tg was measured with two 
different techniques and showed persistently low Tg and 
anti-Tg levels throughout the years of follow-up.

Inappropriate low serum Tg level in the presence of 
widespread skeletal metastases was noted in spite of 
measurement of Tg with two different kits and controlling 
for heterophile antibodies. In this study, both CLIA and 
radiometric assay (RIA) methods were applied. For in vitro 

diagnostic use with the IMMULITE® 2000 Systems 
Analyzers — for the quantitative measurement of 
thyroglobulin in serum or heparinized plasma, as an aid in 
monitoring patients who have undergone thyroidectomy. 
Only a few cases of skeletal metastases associated with low 
Tg levels were reported in the literature, and only one of the 
reported cases had diffuse skeletal metastases (8). In this 
reported case, skeletal metastases were found in three cases 
among the seven cases with low Tg levels.

For the majority of these individuals, early detection and 
radioiodine therapy are essential in order to reduce 
long-term morbidity and maybe increase survival. The 
patient's lack of symptoms despite extensive bone 
metastases is the other lesson learnt. This conclusion 
highlights the importance of closely examining DTC 
individuals and not relying just on their symptoms and Tg 
level. The noteworthy aspect in these seven cases was that 
there was a rapid progression in the context of low serum Tg 
level, despite multimodality treatment instituted and early 
diagnosis. All the cases showed very low stimulated Tg and 
minimal 131I uptake in the lesions. This demonstrated that 
determining the disease burden required more than just using 
standard methods for disease detection, such as local USG, 
stimulated Tg, and 131I scan. According to research by 
Ibrahimpasic et al., in 2015 the prognosis was better for 

those who were poorly DTC, had no macroscopic disease, 
and had undetectable serum Tg levels (9). The two cases in 
this study had rapid disease progression of the macroscopic 
disease, consistent with the inherently aggressive nature of 
DTCs. An evidence-based review by Sanders et al. in 2007 
suggested this subgroup may benefit from aggressive 
treatment, although the role of radioiodine was not 
conclusive (10). External beam radiotherapy (EBRT) is 
recommended by extrapolating data from well DTC with 
high-risk features. However, some studies have shown 
I-131-avid disease, and that postsurgical radioactive iodine 
therapy is useful and early diagnosis is essential for PDTC 
(11,12). Furthermore, the role of multikinase inhibitors and 
the appropriate time for their initiation are not clearly 
defined. From the genomic perspective, BRAF, MAPK, and 
histone deacetylase (HDA1C) inhibitors may be beneficial 
for a selective group of patients (13,14). But they need 
further clinical data for their routine use. Therefore, there is 
a need for such studies to formulate appropriate management 
of DTC so as to maximize patient benefit.

DTCs with minimal/low 131I avidity and low serum Tg levels 
but with macroscopic disease clinical signs and symptoms of 
disease progression need close monitoring and other 
diagnostic modalities, including FDG/68Ga- DOTATATE 
PET-CT and USG, with the development of an appropriate 
diagnostic and treatment algorithm. 

CONCLUSIONS

Low Tg levels and absence of symptoms do not exclude 
widespread metastases in patients with DTC. Behavioral 
heterogeneity can be observed within the same 
histopathological subtype of DTC with respect to their Tg 
secretor and radioiodine avidity. Their clinical course and 
management need to be individualized.
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ABSTRACT
Objectives: Thyroid carcinoma occurs when abnormal cells in the 
thyroid gland start to divide and grow in an uncontrolled way. There 
are limited studies world-wide regarding the risk prediction of thyroid 
carcinoma with blood groups. In our study, we aimed to evaluate the 
significance and risk prediction of thyroid carcinoma with blood 
groups (ABO and Rh factor).

Patients and Methods: The observational study included 100 thyroid 
carcinoma patients who came to INMAS, Dhaka for radioiodine 
ablation from January, 2022 to May, 2022.

Results: Out of total 100 patients, 79 patients were females and 21 
males. The age range of the patients was 17-65 years. 84 patients had 
classical variant papillary carcinoma (PCT), 5 had follicular variant 
papillary carcinoma (FV PCT), 4 had follicular carcinoma (FCT) and 
7 had papillary microcarcinoma. Lymph node metastases (LNM) were 
found only among the classical variant PCT, 35 (41.66%) patients. Out 
of total 100 patients, blood group of 32 patients were B positive, 31 
patients were O positive, 20 patients were A positive, 12 patients were 
AB positive, 3 patients were B negative, 1 patient was O negative and 
1 patient was A negative. LNM were found in 13 (40.62%) patients of 
B positive, 7 (22.58%) patients of O positive, 7 (35%) patients of A 
positive, 5 (41.66%) patients of AB positive, 2 (66.66%) patients of B 
negative and 1 patient of A negative blood group.

Conclusion: In our study, thyroid carcinoma is more common in B 
positive and O positive blood groups. In our country, B positive and O 
positive blood groups are common, so we could not conclude that 
these types of blood groups are more related with thyroid carcinoma 
than others.

Keywords: Differentiated Thyroid carcinoma, blood group, ABO and 
Rh factor, risk prediction
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INTRODUCTION
Thyroid carcinoma is the most frequent endocrine 
malignancy and accounts for around 3% of global carcinoma 
incidence (1). It occurs in more than 500,000 cases per year 
worldwide (2). Thyroid carcinoma occurs when abnormal 
cells in the thyroid gland start to divide and grow in an 
uncontrolled way. There are limited studies world-wide 
regarding the risk prediction of thyroid carcinoma with 
blood groups (3). In the recent study, we aimed to evaluate 
the significance and risk prediction of thyroid carcinoma 
with blood groups (ABO and Rh factor).

The incidence of thyroid carcinoma continues to rise 
worldwide, mostly as a result of increased use of diagnostic 
imaging and surveillance. Although incidence is rising 
steadily, mortality from thyroid carcinoma has changed 
minimally over the past five decades (4). 

Since the first link between blood type and carcinoma was 
described in 1953, numerous studies have sought to 
determine whether the histo-blood ABO group is associated 
with tumorigenesis. The first significant association between 
a SNP (single nucleotide polymorphism) located within the 
ABO glycosyltransferase gene and increased risk of 
pancreatic carcinoma was reported in 2009 (5).

PATIENTS AND METHODS

The observational study was done between January, 2022 to 
May, 2022 on 100 DTC patients referred to  INMAS, Dhaka 
for radioiodine ablation (RIA) after total/completion 
thyroidectomy. All patients eligible for RIA were included in 

that study. The demographics, ABO blood group, Rh factor, 
histopathological type of malignant thyroid tumors were 
recorded for each patient.

RESULT

out of 100 patients, 79 (79%) patients were females and 21 
(21%) were males with male to female ratio was 1:3.7. The 
age range of patients was 17-65 years with majority of the 
patients were 31-50 years old (n=56, 56%). The mean age 
was 34.5 + 12.3 years.

Table 1 reveals the distribution of the study subjects 
according to age. Out of a total of 100 patients, majority of 
the patients were 31-50 years old (n=56, 56%).

Table 3 shows number of patients, types of differentiated 
thyroid carcinoma and corresponding blood groups that 
revealed that out of a total of 100 patients, the blood group 
of 32 patients was B positive, 31 patients were O positive, 
20 patients were A positive, 12 patients were AB positive, 
3 patients were B negative, 1 patient was O negative, and 
1 patient was A negative. Among 32 B positive patients, 
30 (93.7%) patients had classical PCT, 1 patient had FCT 
(3.1 %), and 1 (3.1%) patient had papillary 
microcarcinoma. Among 31 O positive patients, 21 
(67.7%) patients had classical PCT, 3 (9.6%) patients had 
PCT (FV), 1 (3.2%) patient had FCT, and 6 (19.3%) 

patients had papillary microcarcinoma. Among 20 
patients of A positive blood group, 18 (90%) patients had 
classical PCT, 1 (5%) patient had PCT (FV), and 1 (5%) 
patient had papillary microcarcinoma. Among 12 patients 
of the AB blood group, 10 (83.3%) patients had classical 
PCT, 1 (8.3%) patient had PCT (FV), and 1 (8.3%) patient 
had FCT. Among 3 patients of the B negative blood group, 
2 (66.6%) patients had classical PCT, and 1 (33.3%) 
patient had FCT. One O negative and A negative patient 
both had classical PCT. Lymph node metastases (LNM) 
were found only among the classical variant of PCT in 35 
(41.66%) patients.

Table 4 illustrates the number of patients with LNM 
according to blood groups. LNM were found in 13 
(40.6%) patients of B positive, 7 (22.5%) patients of O 
positive, 7 (35%) patients of A positive, 5 (41.6%) 
patients of AB positive, 2 (66.6%) patients of B negative, 
and 1 patient of A negative blood group.

DISCUSSION

The synthesis of blood group antigens in carcinoma cells 
is believed to be a consequence of the activation of 
specific glycosyltransferases, which are suppressed in 
normal cells. In papillary carcinomas that 
immunohistochemically frequently express blood group 
antigens DUPAN-2 and CA19–9 but less frequently 
express Lea (Lewisa) and Leb (Lewisb), it is speculated 
that the activity of the specific glycosyltransferases is 
increased; a2–3 sialyltransferase may be highly activated 
as compared with a1–4 fucosyltransferase. However, it 
seems that normal thyroids or the vast majority of 
follicular tumors are devoid of the activities of the specific 
glycosyltransferases. Among the four markers, 
DU-PAN-2 antibody could considerably aid in the 
diagnosis of papillary carcinomas in routine surgical 
pathology (6).

The abnormal glycosylation pattern of glycolipids and 
glycoproteins at the surface of cells is a common and 
well-described phenomenon in neoplastic development. 
Mucins are major carriers in their saccharide component 
of simple mucin and histo-blood antigens. The 
overexpression of such antigens in many neoplastic 
conditions may reflect an increase in the amount of carrier 
mucins (provided the appropriate glycosyltransferases are 
available). A study was conducted by Alves, P. et al. where 
they investigate the expression of mucin antigens (MUC 
1, underglycosylated form of MUC 1-SM3, MUC2, 
MUCSAC, and MUC6), simple mucin antigens (Tn, sialyl 
Tn), Lewis type 1 histo-blood group antigens (Lewisa, 
sialyl Lewisa), and Lewis type 2 histo-blood group 
antigens (Lewisx, sialyl LewisX) were analyzed by 
immunohistochemistry using the monoclonal antibodies.  
They concluded that MUC1 plays a pivotal, though not 
exclusive, role in the glycosylation features of well 
differentiated thyroid carcinomas. PTC expressed more 
often, more intensively, and more extensively every 
antigen but MUC6, which was not observed in any case. 

The expression of MUC5AC was also extremely rare. No 
immunoreactivity for underglycosylated MUC1, MUC2, 
MUC5AC, and MUC6 was found in follicular carcinomas 
(7).

Using monoclonal antibodies (MoABs) against blood 
group determinants and related carbohydrate sequences, it 
is now possible to clarify their carcinoma-associated 
modulation at a molecular level. Vierbuchen, M. et al. 
conducted an immunohistochemical study to evaluate 
blood group antigen expression in medullary carcinoma 
of the thyroid (MTC). In that study, a panel of MoABs 
against different type 1 chain derived blood group 
antigens, comprising A,B, H type 1, Le a, sialyl-Le a (CA 
19-9), sialyl type 1 structure (CA 50), and Le b was used 
to investigate their immunoreactivity in 38 patients of 
MTC and in normal thyroid tissue. The antigens were not 
expressed in normal follicular or C-cells but were 
expressed to a various extent in MTC. The investigations 
demonstrated the dominant re-expression of three type 1 
chain-derived structures in MTC, namely H type 1, Le b, 
and CA 50. These findings support the general concept 
demonstrated in other carcinomas, that fucosyl-and 
sialytransferases are preferentially activated in MTC (8). 
In the present study, out of 100 patients, 79 (79%) patients 
were females and 21 (21%) were males with male to female 
ratio was 1:3.7. The age range of patients was 17-65 years 
with majority of patients 31-50 years old (n=56, 56%). 
Abdullah, Y. A. et al. showed in their study that most of the 
thyroid malignant patients were females (n= 35, 70%), and 
males percentage was account 15 (30%); the male to 
female ratio was (1:2.3) out of total 50 patients. Majority of 
patients were in 31- 50 years old age group (n=31, 62%) 
which is similar with the recent study (9).

Thyroid carcinoma is more common in B positive (n=32, 
32%) and O positive (n=31, 31%) blood groups in the 
current study. The most common thyroid carcinoma was 
papillary type. A similar study was done by Geneş, D. et 
al. that included 223 (F= 163, M = 60) PCT patients and 
found O blood type to be the most common blood group 
in the PCT group with an occurrence rate of 38.6%. A 
Rh-positive blood type was significantly less frequent 
among patients with PCT. A Rh-positive blood type could 
be considered a protective factor indicating a reduced risk 
of PCT (3).

Khoshsirat, S. et al. performed a study of 87 patients with 
thyroid carcinoma (68 of them had PCT) were compared 
with a control group. It was observed that, compared with 
the control group, blood type A was significantly less 
common in patients with thyroid carcinoma and reduced 
the risk of thyroid carcinoma by 43%. Increased risk of 
thyroid carcinoma was reported in patients with blood 
type B. It was considered that blood type A could 
significantly reduce the risk of thyroid carcinoma, 
whereas blood type B could increase this risk (10).

LNM were more common in the B positive group than the 
O positive group in this study. With the same number of 
patients with LNM, it was observed that the percentage of 
LNM was higher in A positive than O positive blood 
groups. Tam, A. A. et al. studied 2,043 patients with the B 
blood group and showed a higher risk of extrathyroidal 
extension and advancement of stages compared to 
patients with the non-B blood group (11).

Abdullah, Y. A. et al. enrolled 50 patients with thyroid 
carcinoma to evaluate the relationship between various 
histopathological types of primary malignant thyroid 
carcinoma and blood groups and found A positive blood 
group is the most frequently reported among cases of 
papillary thyroid carcinoma, which is the most common 
malignant thyroid tumor. The blood group A positive has 
more frequency rate (n= 17, 34%), blood group O positive 
was (n=15, 30%), B positive (n=10, 20%). Frequency rate 
for O positive blood group is almost similar with the 
current study (n=31, 31%) but dissimilar with B and A 
positive blood groups (9).

Other than thyroid cancers, ABO blood type also appears 
to be linked to several cancers. A study done by Wang, Z. 
et al. on gastric carcinoma and ABO blood group found 
that there was a slightly increased risk of gastric 
carcinoma in A blood group individuals, and people with 
blood type A are more prone to being infected by H. 
pylori. Moreover, slightly decreased risk of gastric 
carcinoma was identified in blood type O individuals (12).

The relationship between ABO blood type and the risk of 
incidental pancreatic carcinoma in two large, independent, 
prospective cohort studies found the association of A, AB, 
or B were more likely to develop pancreatic carcinoma 
compared with participants of blood group O (13).

The relationship between blood groups and lung 
carcinoma risk depending on histology showed small cell 
lung carcinoma (SCLC) patients had a significantly 
higher frequency of blood type B negative compared to 
non-small cell lung carcinoma (NSCLC) patients (14).

Gates, M. A., et al., used data from 49,153 women in the 
Nurses’ Health Study and examined the association 
between ABO blood group and incidence of epithelial 
ovarian carcinoma. The study participants reported their 
blood type and Rh factor in 1996, and 234 women were 
diagnosed with incident ovarian carcinoma during 10 
years of follow-up. In this large, prospective cohort of 
women, blood groups AB and B were associated with a 
borderline significant increased incidence of ovarian 
carcinoma. The magnitude of the association was similar 
for blood group AB and blood group B, suggesting that 
the B antigen may influence ovarian carcinogenesis. The 
study results were suggestive of a possible association 
between the B blood group antigen and increased risk of 
ovarian carcinoma (15).

Kashfi, S. M., et al. performed a study that revealed an 
association of blood groups with colon carcinoma. The 
results showed that the highest frequencies among 223 
patients with colon carcinoma were related to blood group 
O positive (16).

Weisbrod, A. B., et al. conducted a retrospective study of 
105 patients with Multiple Endocrine Neoplasia Type 1 
(MEN-1) titled Association of Type-O Blood with 
Neuroendocrine Tumors in Multiple Endocrine Neoplasia 
Type 1 and found an association between O blood type 
and the manifestation of a primary neuroendocrine tumor 
of the gastrointestinal tract, lung, pancreas, and thymus in 
patients with MEN-1. Sixteen of 17 (94%) metastatic 
tumors had type O blood, compared to 32 of 43 (74%) 
with a benign tumor who had non-O blood type, and 
suggested an association between O blood type and the 
manifestation of a primary neuroendocrine tumor in 
patients with MEN-1 (17).

CONCLUSION

Thyroid carcinoma was found to be more common in B 
positive and O positive blood groups. In our country, B 
positive and O positive blood groups are common, so we 
could not conclude that these types of blood groups are 
more related to thyroid carcinoma than others.

LNM were more common in the B positive group than the 
O positive group. With the same number of patients with 
LNM, we also observed that the percentage of LNM was 
higher in A positive than O positive blood groups. Further 
large-scale study is needed to find out any specific 
relationship between thyroid carcinoma and blood groups.
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