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Analysis of The Relationship between Blood Groups and Lung Cancer Risk
Depending on Histology

Canan EREN !, Ayten GUNER AKBIYIK 2, [lker Nihat OKTEN 3

ABSTRACT

Aim: Blood group antigens are the first genetic markers discovered. ABO blood groups which are expressed on red
blood cell membranes are reported to be associated with malignancy risk. The present study aimed to investigate
whether there is an association between blood groups and patients with lung cancer.

Material and Methods: In our study, 1t was reviewed 587 patients with lung cancer whose ABO/Rh blood types were
serologically confirmed. Patients were classified according to blood groups (O, A, B, AB), Rh factor (+, —) and
histological types of lung cancer as Non-small cell lung carcinoma (NSCLC) and Small cell lung carcinoma (SCLC).
The adenocarcinoma (AC) and squamous carcinoma (SC) as subtypes of NSCLC were recorded. The relationship of
ABO/Rh blood groups with clinical features, such as age, sex and histological subtype were evaluated.

Results: There was no significant association between pathological results and blood groups O, A, B and AB. SCLC
patients had significantly higher frequency of blood type B Rh (-) when compared to NSCLC patients.

Conclusion: We observed an association between risk of lung cancer and ABO blood groups. Although the Rh factor is
not effective by itself, patients with the B Rh (-) blood group may have a higher risk than SCLC. Examining the
relationship of blood group subtypes with lung cancer cells at the molecular level would be useful to clarify the
relationship between lung cancer and blood groups.
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Kan Gruplan ile Akciger Kanseri Riski Arasindaki iliskilerin Histolojiye Bagh Analizi
(0V/
Amagc: Kan grubu antijenleri, kesfedilen ilk genetik belirteglerdir. Kirmizi kan hiicre zarlarindan eksprese edilen ABO
kan gruplariin gesitli calismalarda malignite riski ile iligkili oldugu gosterilmistir. Bu ¢alismanin amaci, kan gruplari
ile akciger kanseri arasinda bir iligki olup olmadigini arastirmaktir.
Gere¢ Yontemler: Caligmamizda ABO ve Rh kan grubu serolojik olarak dogrulanmig 587 akciger kanserli hasta
gozden gegirildi. Hastalar kan gruplarina (O, A, B, AB), Rh faktorii (+, -) ve histolojik akciger kanseri tiplerine gore
[Kiigiik Hiicreli Disi Akciger kanseri (KHDAK) ve Kiigiik Hiicreli Akciger Kanseri (KHAK)] smniflandirild.
KHDAK’nin adenokarsinom (AK) ve skuaméz karsinom (SK) alt tipleri kaydedildi. ABO / Rh kan gruplarinin yas,
cinsiyet ve histolojik alt tip gibi klinik dzelliklerle iliskisi degerlendirildi.
Bulgular: Patolojik analiz sonucu ile O, A, B ve AB kan gruplar1 arasinda anlamli bir iliski bulunmadi. Calismada
KHAK'li olgularda B Rh (-) kan grubuna sahip olan hastalarin orani, KHDAK!'li olanlardan daha yiiksek bulundu.
Sonug: Akciger kanseri riski ile ABO kan gruplari arasinda bir iliski oldugu goriildii. Rh faktorii tek basina etkili
olmamakla beraber B Rh (-) kan grubuna sahip olan hastalar KHAK agisindan daha fazla riske sahip olabilir. Kan grubu
alt tiplerinin akciger kanseri hiicreleriyle molekiiler diizeyde iliskisinin incelenmesi, akciger kanseri ve kan gruplar
arasindaki iligkiyi agikliga kavusturmak i¢in yararl olacaktir.
Anahtar Kelimeler: Kan grubu antijenleri; akciger kanseri; antijen
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INTRODUCTION

Lung cancer is the most common and fatal cancer type in
developed countries. Lung cancer is responsible for
12.8% of all cancer cases and 17.8% of all deaths due to
cancer worldwide (1, 2). Various studies were conducted
on incidence and prognostic factors of lung cancer. There
are studies indicating that blood group antigens may have
prognostic importance for incidence of lung cancer.
Smoking still remains the most significant risk factor for
development of lung cancer (3). Apart from this,
environmental carcinogens, ionizing radiation, some
genetic factors and inherited predisposition are other
potential risk factors (4).

Blood group antigens are the first genetic markers
discovered. The correlation of ABO blood groups with
certain diseases, including infections, vascular and
malignant diseases, was demonstrated (5). Association
between ABO/Rh blood groups and incidence of some
cancer types (i.e. gastric, pancreatic, ovarian, colorectal
and renal cancers) were detected. Some studies were
conducted to review the relation of lung cancer risk with
blood groups as well as survival rates; however, the
number of studies are less to provide reliable data (6-19).
The correlation between histological types of lung cancer
and blood types is not yet clarified. The present study is
aimed to review the association between ABO/Rh blood
groups and lung cancer.

MATERIAL AND METHODS

The present study was conducted retrospectively on 587
patients with lung cancer, including 118 females (20.1%)
and 469 males (79.9%), who were followed and treated.
The patients with cancer on a different body region and
with rare cancer types were excluded.

Patients were classified according to blood groups (O, A,
B, AB) and Rh factor (+, —). The histopathological
subtypes were recorded as non-small cell lung carcinoma
(NSCLC) and small cell lung carcinoma (SCLC). The
adenocarcinoma (AC) and squamous carcinoma (SC) as
subtypes of NSCLC were recorded. The relationship of
ABO/Rh blood groups with clinical features, such as age,
sex and histological subtype were evaluated.

Statistical Analyses

NCSS (number cruncher statistical system) 2007
(Kaysville, Utah, USA) program was used for statistical
analyses. Descriptive statistical methods (mean, standard
deviation, median, frequency, percentage, minimum and
maximum) were used to evaluate the data of the study.
Qualitative data comparison was performed using
Pearson's chi-square test, Fisher's exact test and Fisher-
Freeman-Halton test. Statistical significance was
accepted as p < 0,05.

The study was approved by the institutional review board
committee (09/10/2019; 2019/0365) and conducted
according to Helsinki Declaration.

RESULTS

The average age of patients were 64.92 + 6.99 years
ranging from 32 to 86 years old.

Age, gender, blood group distribution and histological
types of lung cancer were presented in Table 1.

Table 1. Distribution of descriptive characteristics

n (%)
Age (years) Min-Max (Median) 32-86 (65)
Mean+sd 64.92+6.99
Gender Female 118 (20.1)
Male 469 (79.9)
Blood group ORh () 16 (2.7)
ORh (+) 187 (31.9)
ARh(-) 33(5.6)
ARh (+) 235 (40.0)
B Rh (-) 5(0.9)
B Rh (+) 62 (10.6)
AB Rh (-) 6 (1.0)
AB Rh (+) 43(7.3)
Blood group Group O 203 (34.6)
Group A 268 (45.7)
Group B 67 (11.4)
Group AB 49 (8.3)
Rh ) 60 (10.2)
B 527 (89.8)
Pathology Small Cell Lung Ca 114 (19.4)
result (SCLC)
Non-small Cell Lung Ca 473 (80.6)
(NSCLC)
Adenocarcinoma (AC) 308 (65.1)
Squamous carcinoma 165 (34.9)
(SC)

There was no statistically significant association observed
between pathological results and blood groups 0 Rh (-),
O Rh (+), A Rh(-), A Rh (+), B Rh (+), AB Rh (-) and
AB Rh (+) (p>0,05). A statistically significant association
was detected between pathological results and blood
group B Rh (—) (p=0,006; p<0,01), and there were more
patient with blood group B Rh (-) in SCLC group than
patient in NSCLC group (Table 2).

There was no significant association observed between
pathological results and blood groups O, A, B and AB
(p>0,05). Furthermore, there was not any statistically
significant association between pathological results and
Rh factor (p>0,05) (Table2).

There was not any statistically significant association
between pathological results and blood groups O Rh (-),
O Rh (+), A Rh (-),B Rh (+), AB Rh (-) and AB Rh (+)
(p > 0,05). A statistically significant association was
detected between pathological results and blood group B
Rh (=) (p=0,004; p<0,01). The number of patient with
blood type B Rh (-) was higher in the SCC group than
AC and SC subgroups. A statistically significant
association was found between pathological results and
blood group AB Rh (-) (p=0,016; p< 0,05). The rate of
blood type AB Rh (—) was higher in the AC and SCC
group than SC subgroup (Table 3).
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Table 2. The association of blood group with two
histological subtype of lung cancer

Pathology result p
NSCLC SCLC
Blood ORh(-) 14 (3.0) 2(1.8) 30.749
group ORh (+) 154 (32.6) | 33(28.9) b0,458
(with ARh () 27 (5.7) 6 (5.3) °0,853
Rh ARh (+) 183(38.7) | 52(45.6) %0,176
factor) B Rh (-) 1(0.2) 4 (3.5) 30,006%*
B Rh (+) 52 (11.0) 10 (8.8) °0,488
ABRh (- 6 (1.3) 0(0) 30.602
AB Rh (+) 36 (7.6) 7(6.1) °0,589
Blood Group O 168 (35.5) | 35(30.7) °0,332
group Group A 210 (44.4) | 58(50.9) %0,212
(without | Group B 53 (11.2) 14 (12.3) %0,746
Rh Group AB 42 (8.9) 7(6.1) °0,343
factor)
Rh - 48 (10.1) 12 (10.5) 0,905
+ 425(89.9) | 102 (89.5)

*Fisher’s Exact Test, "Pearson's Chi-Square Test **p<0,01

There was not any significant association between
pathological results and blood groups O, B and AB
(p>0,05). A statistically significant association was
detected between pathological results and blood group A
(p=0,010; p<0,05). The rate of blood type A was higher
in AC and SCC groups than SC group (Table 3).

Table 3. The association between lung cancer and three
histological subtype

Pathology result

Adeno Squamous | Small Cell p
Blood carcinom | carcinoma Ca
group a(n=308) | (n=165)
ORh (9 10 (3.2) 4(2.4) 2(1.8) °0.790
ORh (+) 92(29.9) | 62(37.6) 33(28.9) ®0,176
ARh(-) 16 (5.2) 11 (6.7) 6(5.3) °0.811
ARh(#) 135 48 (29.1) 52 (45.6) ®0.003**
BRh (-) 0(0) 1(0.6) 4(3.5) °0.004**
B Rh (+) 30(9.7) | 22(13.3) 10 (8.8) 50.382
ABRh () 1(0.3) 5 (3.0) 0(0) °0.016*
ABRh (+) 24 (7.8) 12 (7.3) 7(6.1) %0,846
Group O 102 66 (40.0) 35(30.7) ®0,204
Group A 151 59 (35.8) 58 (50.9) ®0.010*
Group B 30(9.7) | 23(13.9) | 14(12.3) b0.363
Group AB 25(8.1) | 17(10.3) 7(6.1) b0.489
8) 27(88) | 21(127) | 12(105) %0.400
) 281 144 (87.3) | 102 (89.5)

Pearson's Chi-Square Test °Fisher Freeman Halton Test *p<0,05
**p<0,01

There was not any statistically significant association
between pathological results and Rh factor (p>0,05).

DISCUSSION
ABO blood group gene is mapped at the chromosome
9934 and encodes blood group antigens related to

glycotransferases (20). ABO antigens are also expressed
on the surface of many cells other than erythrocytes, like
epithelial cells, including urothelium, gastrointestinal,
mucosa and lung. Alterations on the cell surface
structures by blood group antigens may lead to changes in
the interactions in between cells or cells and extracellular
matrix. These changes are considered to be important for
tumour development (21). Recent studies reported an
association between ABO blood group and the risk of
various epithelial cancers. Non-O blood group increases
the risk of cancer, including pancreatic, gastric, ovarian,
kidney, colorectal and dermal carcinomas (22-25).

In the present study, when we classified the patients
according to the histology of the lung cancer as NSCLC
and SCLC, a statistically significant association was
detected between pathological results and group B Rh (—)
(p = 0,006; p < 0,01), and the rate of group B Rh (-) in
the patients with SCLC was higher than those with
NSCLC. There was not any statistically significant
association between pathological results and blood
groups O, A, B and AB when Rh factor was excluded
(p>0,05). Furthermore, there was not any statistically
significant association between pathological results and
Rh factor in terms of Rh factor (p>0,05).

Oguz et al. stated that they did not find any relationship
between ABO-RH blood groups and NSCLC and SCLC
groups. Moreover, for NSCLC histological subtypes,
there was no significant difference was detected for
neither blood group analysis nor Rh status (18).
Evaluation for NSCLC subtypes (AC and SCC) in the
present study revealed a statistically significant
association between pathological results and blood group
A Rh (+) (p=0,003; p<0,01). We found the rate of blood
type A Rh (+) higher in the AC and SCLC subgroups
than SC group. Furthermore, we detected a statistically
significant association between pathological results and
blood group AB Rh (-) (p=0,016; p<0,05). The rate of
blood type AB Rh (=) was higher in the SC subgroup
than AC and SCC group.

A statistically significant association was detected
between pathological results and blood group A when Rh
factor was excluded (p=0,010; p<0,05). The rate of blood
type A was higher in AC and SCC groups than SC group.
Furthermore, there was no statistically significant
association between pathological results and Rh factor in
terms of subtypes (p>0,05).

Urun et al. reported in their study conducted in 2013 that
the blood groups other than blood group O and Rh (-)
blood groups increase the risk of lung cancer.
Furthermore, they reported that blood group O and Rh (+)
blood type were associated with lower risk of lung cancer
by 14% and 13%, respectively (6). The findings stated
above are consistent with our findings when Rh factor
was solely excluded. In contrast to findings of the present
study and other studies, however, a recent study
conducted by Alqudah et al. reported that the individuals
with Rh (+) blood type have higher risk for lung cancer
(19).

Chrysanthkapoulos et al. performed a study on Greek
adults and stated no association between ABO blood
group types and lung cancer (16). However, Vasan et al.
(26) reported an association of blood groups other than
group O with risk of lung cancer in their study in 2016.
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Our findings were consistent with those of Vasan et al.
Different from other studies, we observed that blood
group B Rh (—) displays more risk in terms of SCLC.
Another recent study conducted by Biswas et al. detected
a higher rate of Rh (—) status in patients with SCLC than
all other subtypes of lung cancer (27).

There are some papers focusing on the relation between
prognosis of lung cancer and blood groups. It was
observed in a study where 81 patients with non-metastatic
local-advanced NSCLC were reviewed that blood group
ABO does not have a significant effect on prognosis (28).
On the other hand, Lee et al. reported that the patients
with blood group A have a better prognostic value than
other blood groups (8). Similarly, Graziono et al. stated
that antigen A indicates a lower survival rate in the
patients with lung cancer (29). Expression of blood group
antigen A was found as a positive prognostic factor in a
recent study conducted by Franchini et al. (30).

Although the association between lung cancer and blood
groups has not been clarified in the literature yet, research
is being conducted on this topic. A complete consensus
was not reached on this issue. We wanted to make a
contribution to such non-clarified issue with the present
study.

CONCLUSIONS

We have observed an association between risk of lung
cancer and ABO blood groups; however, Rh factor is not
solely effective. There is an association of risk between
non-O groups and lung cancer. Furthermore, the patients
with B Rh (-) were found risky in terms of SCLC. Close
monitoring of the patients under risk may be required. A
detailed examination of the association of blood group
subtypes with lung cancer cells at molecular level would
be useful to clarify the association between lung cancer
and blood groups.
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