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ABSTRACT

Objective: This study aimed to examine the association between blood groups and clinicopathological factors that could affect the prognosis of pa-
tients with gastric cancer.

Material and Methods: In this retrospective single-center study, patients with gastric adenocarcinoma were obtained from a prospectively maintained
database. The association between blood groups and clinicopathologic characteristics including sex, age, tumor location, tumor size, tumor stage,
metastatic lymph node ratio (MLR), lymphovascular invasion, and perineural invasion were analyzed.

Results: The study included 91 female and 221 male patients. The blood group distribution was A>O>B>AB both in the patients and healthy donors.
Non-O blood types were more common in cancer patients than in healthy donors (p= 0.038). However, there was no significant association between
sex, age, tumor location, tumor stage, lymph node status, lymphovascular invasion, and perineural involvement and blood groups. =7 lymph node
involvement and MLR of >0.6 were significantly more common in patients with blood group A than in those with non-A blood groups (p= 0.034 and
p=0.018; respectively).

Conclusion: The findings of this study suggest that blood group A patients are associated with higher MLR and N3 involvement, so it is possible that
these patients with gastric cancer have a poorer prognosis.
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INTRODUCTION

Gastric cancer is a leading cause of cancer deaths worldwide. It is estimated that
more than one million new cases of gastric cancer will occur annually, with
approximately 750.000 of these cases resulting in death from the disease.
Moreover, it is responsible for one in every 12 cancer-related deaths (1). Its
prevalence among men is twice that of women (1,2).

The fact that the geographical distribution of gastric cancer shows a substantial
variation suggests that there are numerous factors affecting its incidence, survival,
and mortality (3). In addition to genetic predisposition, environmental factors and
nutritional habits appear to have an important role in the development of gastric
cancer. A diet high in salt, nitrite, or ultra-processed foods and fatty acids, as well as
diets that are low in whole grains, seeds, fruit, and vegetables, has been linked to
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cancer was more prevalent in patients with the blood group A,
whereas the rate was lower among those with the O blood
group compared to normal population. Since that time,
numerous studies have been conducted to investigate the
relation between blood groups and various types of cancer
(10). It is currently believed that individuals with blood group A
are at a higher risk of developing cancer than those with non-A
blood groups. Conversely, those with blood group O are
thought to be at a lower risk than those with non-O blood
groups (11).

Although there is a well-established association between ABO
blood groups and certain cancer characteristics, there has been
a paucity of knowledge regarding the link between blood
groups and the prognosis of these diseases, as well as the
clinicopathologic features affecting the prognosis. In this study,
we analyze the association between blood groups and the
clinicopathologic characteristics that may influence the
prognosis of patients with gastric adenocarcinomas.
Additionally, the study presents a comparative analysis of the
frequency of blood groups in patients with gastric cancer
versus the general population.

MATERIAL and METHODS
Study population

Approval was granted by the Ethics Committee of Gulhane
Training and Research Hospital (approval no: 2024/178).

The study was conducted at a tertiary care hospital over the
period of seven years from January 2017 and December 2023
and involved 312 patients with pathologically diagnosed
gastric adenocarcinomas. Patients with gastric cancers other
than adenocarcinomas and with Siewert type |-l cancers were
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excluded from the study. Patients with distant metastases
(stage IV) were also not included since they were treated with
chemotherapy instead of surgical resection (Figure 1). As a
control group, 6.382 healthy blood donors who donated to the
blood unit of the same hospital over the course of a year,
between January 2017 and December 2018, were also enrolled.

Clinicopathological data

The standard agglutination test was used for the determination
of the blood groups of the patients and the healthy controls. In
addition, data on demographic features and pathological
characteristics including tumor location, size, and differentiation
degree, number of metastatic lymph nodes, tumor-node-
metastasis (TNM) stage, metastatic lymph node ratio (MLR),
lymphovascular invasion and perineural tumor invasion was
obtained from the hospital database (12).

Statistical Analysis

Continuous data were presented as mean =+ standard deviation
(SD) or median with range values, while categorical data were
expressed as number (n) and percentage (%), depending on
distribution assumptions. The differences in clinicopathologic
characteristics between the blood groups were analyzed using
chi-square or Fisher's exact test. All p values were two-sided,
and the significance level was set at p<0.05. Jamovi (version
2.5) software was used for data analyses (Sydney, Australia).

RESULTS

The study included 221 male patients (70.8%) and 91 female
patients (29.2%), with a mean age of 66.2 + 12.7 years. About
half of the patients (n= 154, 49.4%) had blood group A, 89
(28.5%) had blood group O, 46 (14.7%) had blood group B, and
23 patients (7.4%) had blood group AB. Blood groups were

Assesed for eligibility

Excluded (n= 96)
- Stage 1V disease (n=43)

(n= 408)
Y
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(n= 312)

- Siewert type I and II (n=29)
- Non-adenocarcinoma gastric cancer (n=24)

A 4 A 4 A 4

Y
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(n=46)
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(n=23)

O blood group
(n=89)

Figure 1. CONSORT flow diagram.
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Table 1. The comparison of ABO blood distribution between patients and healthy donors

ABO blood types (%)
Groups p* p** pr¥¥
A B AB (0] non-A non-O
Healthy (n=6382) 2859 (44.8) | 942 (14.8) 397 (6.2) 2184 (34.2) | 3523 (55.2) | 4198 (65.8)
0.184 0.114 0.038
Gastric cancer (n=312) 154 (49.4) 46 (14.7) 23 (7.4) 89 (28.5) 158 (50.6) 223 (71.5)

p*, the comparison of ABO blood distribution between patients with gastric cancer and healthy donors; p**, differences between the blood group
A and non-A blood group; p***, differences between the blood group O and non-O blood group.

similarly distributed between gastric cancer patients and
healthy blood donors (p= 0.184). The order of frequency of
blood groups was A>0>B>AB in both groups. Non-O blood
groups were statistically more common in gastric cancer
patients compared to healthy donors (71.5% vs. 65.8%, p=
0.038). However, when comparing the frequency of blood
group A between the gastric cancer group and the healthy
donor group, no significant difference was found (49.4% vs.
44.8%, p= 0.114) (Table 1).

The association between the blood groups and the
clinicopathologic features of the patients with gastric
adenocarcinomas is presented in Table 2. TNM stage |, II, and Il
patients were found to be 59 (18.9%), 65 (20.8%), and 188
(60.3%), respectively. No statistically significant difference was
observed in sex (p= 0.885), age (p= 0.088), disease location (p=
0.270), size (p= 0.225), differentiation status (p= 0.144), stage
(p=0.097), lymph node involvement (p= 0.085), MLR (p= 0.084),

and lymphovascular (p= 0.553) or perineural involvement (p=
0.159) between the blood groups.

In addition, regional metastatic lymph node involvement (N3)
>7 and an MLR >0.6 were found to be significantly more
common in the patients with blood group A than in those with
blood group non-A (50.0% vs. 34.8%, p= 0.034 and 29.9% vs.
16.5%, p= 0.018; respectively). In addition, perineural invasion
was more common in A blood groups than in non-A blood
groups (39.6% vs. 29.7%, p= 0.067), but this difference was not
statistically significant. However, our findings indicated that
there was no statistically significant difference between patients
with O blood type and those with non-O blood types regarding
all clinicopathologic parameters (Table 2).

DISCUSSION

The relation between the ABO blood-group system and some
tumors, systemic disorders (such as cardiovascular disease), and
some infectious diseases has been known for many years

Table 2. Clinicopathological characteristics of the patients with gastric adenocarcinoma divided by different ABO blood groups
ABO blood types (%)
Groups A B AB 0 non-A non-O p* p** p***
(n=154) (n=46) (n=23) (n=89) (n=158) (n=223)
Sex 0.885 0.819 0.774
Male 110 (71.4) 34 (73.9) 15 (65.2) 62 (69.7) 111 (70.3) 159 (71.3)
Female 44 (28.6) 12 (26.1) 8(34.8) 27 (30.3) 47 (29.7) 64 (28.7)
Age, years 0.107 0.061 0.959
<60 54 (35.1) 8(17.4) 5(21.7) 27 (30.3) 40 (25.3) 68 (30.5)
>60 100 (64.9) 38 (82.6) 18 (78.3) 62 (69.7) 118 (74.7) 155 (69.5)
Tumor location 0.270 0459 0.267
Upper 43(27.9) 17 (37.0) 3(13.1) 20 (22.5) 40 (25.3) 63 (28.2)
Middle 50 (32.5) 15 (32.6) 9(39.1) 38 (42.7) 62 (39.2) 74 (33.2)
Lower 61 (39.6) 14 (304) 11 (47.8) 31 (34.8) 56 (35.5) 86 (38.6)
Tumor size (cm) 0.225 0.931 0.199
<5 86 (55.8) 20 (43.5) 14 (60.9) 55(61.8) 89 (56.3) 120 (53.8)
>5 68 (44.2) 26 (56.5) 9(39.1) 34 (38.2) 69 (43.7) 103 (46.2)
Differentiation status 0.144 0.271 0.803
Well 11(7.1) 3(6.5) 6 (26.1) 10(11.2) 19 (12.0) 20(9.0)
Moderate 57 (37.0) 19 (41.3) 8 (34.8) 34 (38.2) 61 (38.6) 84 (37.7)
Poor 86 (55.9) 24 (52.2) 9(39.1) 45 (50.6) 78 (494) 119 (53.3)
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Table 2. Clinicopathological characteristics of the patients with gastric adenocarcinoma divided by different ABO blood groups (continue)
ABO blood types (%)

Groups A B AB o non-A non-O p* p** p**
(n=154) (n=46) (n=23) (n=89) (n=158) (n=223)

TNM stage® 0097 | 0177 | 0067

| 28 (18.2) 7(15.2) 8(34.8) 16 (18.0) 31 (19.6) 43(19.3)

I 26 (16.9) 8(174) 5(1.7) 26 (29.2) 39 (24.7) 39(17.5)

Il 100 (64.9) 31 (674) 10 (43.5) 47 (52.8) 88 (55.7) 141 (63.2)

Lymph node metastasis 0.085 0.034 0.258

NO (0) 38 (24.7) 11 (23.9) 11 (47.8) 27 (30.3) 49 (31.0) 60 (26.9)

N1 (1-2) 22 (14.3) 5(10.9) 3(13.1) 16 (18.0) 24 (15.2) 30 (13.5)

N2 (3-6) 17 (11.0) 11 (23.9) 3(13.1) 16 (18.0) 30 (19.0) 31(13.9)

N3 (=7) 77 (50.0) 19 (41.3) 6 (26.0) 30 (33.7) 55 (34.8) 102 (45.7)

MLR 0.084 0.018 0.129

0 38 (24.6) 11 (23.9) 11 (47.8) 27 (30.3) 49 (31.0) 60 (26.9)

>0-0.3 46 (29.9) 14 (30.4) 4(174) 27 (30.3) 45 (28.5) 64 (28.7)

>0.3-0.6 24 (15.6) 11 (23.9) 5(21.8) 22 (24.8) 38 (24.0) 40(17.9)

>0.6 46 (29.9) 10 (21.8) 3(13.0 13 (14.6) 26 (16.5) 59 (26.5)

Lymphovascular invasion 0.553 0.666 0.789

No 83 (53.9) 25 (54.3) 16 (69.6) 48 (53.9) 89 (56.3) 124 (55.6)

Yes 71(46.1) 21 (45.7) 7 (30.4) 41 (46.1) 69 (43.7) 99 (44.4)

Perineural invasion 0.159 0.067 0459

No 93 (60.4) 31 (674) 19 (82.6) 61 (68.5) 111 (70.3) 143 (64.1)

Yes 61 (39.6) 15 (32.6) 4(174) 28 (31.5) 47 (29.7) 80 (35.9)

MLR: Metastatic lymph node ratio.

SAJCC Cancer Staging Manual, 8" edition.

p*, differences between the groups (A, B, AB, and O); p**, differences between the blood group A and non-A blood group; p***, differences

between the blood group O and non-O blood group.

although discrepancies in the results of the studies in this field
mean that trials in this issue are ongoing (6). Recent studies
have suggested a potential association between blood group
antigens and tumor oncogenesis, tumor dissemination, and
survival in several forms of cancer (8). Aird et al. have shown an
association between the blood group A and gastric carcinoma,
and numerous later studies have confirmed this association,
while numerous studies have been conducted to investigate
the influence of blood group types on the prognosis and
survival of individuals diagnosed with cancer (9-11,13,14).
Nevertheless, the results are rather conflicting, even within the
same kind of tumor.

In this study, we analyzed the link between blood groups and
the clinicopathologic features that may have an impact on the
prognosis of patients with gastric adenocarcinomas. There have
been earlier studies investigating the association between
blood groups and prognosis in gastric cancer although their
results are inconsistent (15-17). As there are numerous factors

affecting the prognosis of gastric cancer, we aimed to analyze
the link between blood types and clinicopathological
characteristics of gastric cancer rather than its prognosis. In line
with other studies in the literature, the order of blood type
frequencies were A> O> B> AB both in the patients and the
healthy donors, and there was a male predominance in gastric
cancer patients (16). In this study, non-O blood type was found
to be more prevalent in patients with gastric cancer. Consistent
with our findings, Zhang et al. have identified a lower gastric
cancer risk (OR= 0.84) in patients with O blood group in their
meta-analysis (11).

In earlier studies investigating the relation between the blood
groups and gastric cancer survival, significant heterogeneity
was present and different conclusions were documented. For
instance, in a study investigating the link between blood types
and clinicopathologic features of the patients with gastric
cancer, the researchers have reported no significant association
between blood groups regarding sex, tumor size, tumor stage,
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degree of differentiation, and P53 expression. They have only
reported that the subjects with blood group O were statistically
significantly less likely to have angiolymphatic involvement
than those with non-O blood groups (15). Furthermore, the
expression of progestogen receptors, estrogen receptors, and
carcinoembryonic antigen (CEA) was significantly higher in
blood group A patients than in those with other blood groups.
While there was no statistically significant difference between
blood groups and survival, patients with blood group B had a
longer survival than those with other blood groups. In another
study, Xu et al. have analyzed the prognostic impact of the
blood types in more than a thousand gastric cancer patients
and reported that patients with blood group AB had a longer
survival than those with non-AB blood groups (p< 0.001) (16).
Furthermore, A blood group patients exhibited the poorest
survival outcomes across all blood groups. In a study by Xiao et
al, no significant difference has been found for the survival
rates of patients across the four blood groups (17). The authors
have also explored the prognostic impact of the blood types in
gastric carcinoma patients with different preoperative CEA
levels, and they have reported that among the patients with
high preoperative CEA, the AB blood group was associated
with longer survival than non-AB blood type.

Gastric cancer shows a significant geographic variation in
incidence, and there are numerous factors that affect survival
and mortality, with both genetic susceptibility and
environmental triggers such as nutrition and infectious agents
playing a crucial role in development, prognosis, and survival of
gastric cancer (3-5). Tumor stage, lymph node status, MLR,
tumor size and other histopathological tumor-related factors
such as lymphatic, vascular or perineural invasion; tumor
differentiation; and the Lauren classification are valuable
prognostic factors in gastric cancer patients (18-21). Moreover,
HER2 overexpression is considered to be a poor prognostic
factor in patients with gastric cancer (22). When reviewing
studies assessing prognostic features in gastric cancer
specifically in relation with blood groups, tumor depth and
stage, lymph node metastasis, blood group A, ER expression,
and CEA elevation have been found as the most prominent
factors (15-17). Considering the findings of above studies, there
is a clear relationship between clinicopathological features and
the prognosis of gastric cancer.

In the present study, among all clinicopathological features,
seven or more regional lymph node involvement was more
common in blood group A compared to non-A blood groups
(p=0.034) and patients with A blood group had a greater rate
of MLR (>0.6) than those with the non-A blood groups (p=
0.018), while no relation was identified between the blood
groups and patient demographics, tumor location, size, and
stage, or lymphovascular invasion. Moreover, perineural
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invasion was more common in blood group A compared to
non-A blood groups (39.6% vs. 29.7%, p= 0.067). According to
these results, lymph node metastasis and MLR are significant
prognostic indicators for gastric cancer patients undergoing
radical D2 resection. Three staging systems have been used for
decades to predict the prognosis of patients with gastric
adenocarcinoma: Log odds of positive nodes (LODDS), nodal
staging system, and MLR. When these systems compared with
each other, the LODDS and MLR have exhibited a higher
prognostic accuracy compared with TNM and nodal systems
(23). A number of studies have employed a 0.2 to 0.3 cut-off for
MLR, with the results indicating that a higher MLR is associated
with a significantly lower survival rate and a higher recurrence
for N3 disease (24-27). It is also a poor prognostic factor for
stage Il gastric cancer (28). In other words, an increased MLR in
blood group A may indicate a worse prognosis in patients
undergoing curative gastrectomy, given the large number of
stage Il patients in this study.

Studies have demonstrated a direct correlation between the
ABO group genotype and the levels of inflammatory markers in
the blood. This evidence suggests that blood-group antigens
may influence the immune system response (29,30). Thus, ABO
blood-group antigens and antibodies might have potential
implications on tumor dissemination, angiogenesis, and
lymphatic invasion. The results indicate a correlation between
the ABO blood group and the predisposition to lymphatic
invasion and tumorigenesis. Similarly, although a link between
blood groups and the prognosis of gastric cancer could not be
inferred, blood group A was associated with higher lymph
node involvement.

The results indicate a correlation between the ABO blood
group and a predisposition to lymphatic invasion and
tumorigenesis.

Finally, there are several important limitations of this study that
are noteworthy. First, the data comes from a retrospective
single-center analysis; second, the high rate of advanced stage
cancer limits its generalizability to every gastric cancer patient.
Lastly, exclusion of stage IV patients can make tumor pathology
biased and make findings not generalizable. In addition, the
sample size of patients with AB blood group and B blood group
was small, which could result in unsatisfactory statistical p
values.

CONCLUSION

The relation between ABO blood groups and clinicopathological
features and prognosis of gastric cancer has not been
extensively studied. Although several studies have defined
survival advantages for certain blood types, relevant studies are
limited, and their results are inconclusive. The present study
showed some association between the ABO blood groups and



clinicopathological characteristics in gastric cancer, especially
with blood group A being associated with a higher MLR level
and N3 involvement, estimating that patients having gastric
adenocarcinoma with A blood group may have a worse
prognosis. Although gastric carcinoma is more prevalent in
patients with non-O blood groups, the relation between this
blood type and tumor characteristics is relatively weak. There is
need for further prospective multicenter studies with larger
sample sizes to better define the influence of blood types on
clinicopathological features and survival in gastric cancer.

Further prospective multicenter studies with larger sample
sizes are needed to better define the influence of blood group
on clinicopathological features and survival in gastric cancer.

Ethics Committee Approval: This study was obtained from University of
Health Sciences Gulhane Scientific Research Ethics Committee (Decision
no: 2024-178, Date: 24.04.2024).

Author Contributions: Concept - RS; Design - SUC, SK, RS; Supervision - RS;
Fundings - SUC, RS; Materials - SUC, YG, MBD, SK, RS; Data Collection and/or
Processing - SUC, YG, MBD, SK, RS; Analysis and/or Interpretation - SUC, SK,
RS; Literature Review - SUC, YG, MBD, SK, RS; Writing Manuscript - SUC, YG,
MBD, SK, RS; Critical Reviews - SUC, YG, MBD, SK, RS.

Conflict of Interest: The authors have no conflicts of interest to declare.

Funding: The authors declared that this study has received no financial
support.

REFERENCES

1. BrayF, Ferlay J, Soerjomataram |, Siegel RL, Torre LA, Jemal A. Global
cancer statistics 2018: GLOBOCAN estimates of incidence and morta-
lity worldwide for 36 cancers in 185 countries. CA Cancer J Clin 2018;
68:394-424. https.//doi.org/10.3322/caac.21492

2. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2018. CA Cancer J Clin
2018;68: 7-30. https.//doi.org/10.3322/caac.21442

3. Carcas LP Gastric cancer review. J Carcinog 2014; 13: 14. https.//doi.
0rg/10.4103/1477-3163.146506

4. Karimi P Islami f, Anandasabapathy S, Freedman ND, Kamangar
F. Gastric cancer: Descriptive epidemiology, risk factors, screening,
and prevention. Cancer Epidemiol Biomarkers Prev 2014; 23: 700-13.
https.//doi.org/10.1158/1055-9965.EPI-13-1057

5. Moss SF. The clinical evidence linking Helicobacter pylori to gastric
cancer. Cell Mol Gastroenterol Hepatol 2016; 3: 183-91. https.//doi.
0rg/10.1016/j,jcmgh.2016.12.001

6. Franchini M, Lippi G. The intriguing relationship between the ABO blo-
od group, cardiovascular disease, and cancer. BMC Med 2015, 13: 7.
https.//doi.org/10.1186/512916-014-0250-y

7. Eastlund T. The histo-blood group ABO system and tissue transplan-
tation. Transfusion 1998; 38: 975-88. https.//doi.org/10.1046/).1537-
2995.1998.381098440863.x

8. FranchiniM, Liumbruno GM, Lippi G. The prognostic value of ABO blo-
od group in cancer patients. Blood transfus 2016; 14: 434-40.

9. Aird |, Bentall HH, Roberts JA. A relationship between cancer of sto-
mach and the ABO blood groups. Br Med J 1953, 1: 799-801. https://
doi.org/10.1136/bmj.1.4814.799

20.

21.

22.

23.

24,

25.

Celik, etal. 248

Huang JY, Wang R, Gao YT, Yuan JM. ABO blood type and the risk of
cancer - Findings from the Shanghai Cohort Study. PloS One 2017, 12:
e0184295. https.//doi.org/10.1371/journal.pone.0184295

Zhang BL, He N, Huang YB, Song FJ, Chen KX. ABO blood groups
and risk of cancer: A systematic review and meta-analysis. Asi-
an Pac J Cancer Prev 2014; 15: 4643-50. https.//doi.org/10.7314/
APICP2014.15.11.4643

Ajani JA, In H, Sano T, Gaspar LE, Erasmus JJ, Thang LH, et al. Sto-
mach. In: Amin MB, editor. AJCC Cancer Staging Manual. 8" ed. Chi-
cago: Springer Nature; 2017. pp 203-20.

Edgren G, Hjalgrim H, Rostgaard K, Norda R, Wikman A, Melbye M,
et al. Risk of gastric cancer and peptic ulcers in relation to ABO blood
type: A cohort study. Am J Epidemiol 2010; 172: 1280-5. https.//doi.
0rg/10.1093/aje/kwq299

Wang Z, Liu L, Ji J, Zhang J, Yan M, Zhang J, et al. ABO blood group
system and gastric cancer: A case-control study and meta-analysis. Int
J Mol Sci2012;13: 13308-21. https.//doi.org/10.3390/ijms 131013308

QiuMZ, Zhang DS, Ruan DY, Luo HY, Wang ZQ, Zhou ZW, et al. A rela-
tionship between ABO blood groups and clinicopathologic characte-
ristics of patients with gastric adenocarcinoma in China. Med Oncol
2011;28(1): 268-73. https.//doi.org/10.1007/512032-010-9735-5

Xu YQ Jiang TW, Cui YH, Zhao YL, Qiu LQ. Prognostic value of ABO
blood group in patients with gastric cancer. J Surg Res 2016, 201: 188-
95. https.//doi.org/10.1016/)js5.2015.10.039

Xiao S, Feng F, Sun L, Cai L, Liu Z, Liu S, et al. Blood type AB predicts
promising prognosis in gastric cancer patients with positive preope-
rative serum CEA. Medicine 2017; 96: e8496. https.//doi.org/10.1097/
MD.0000000000008496

Park JM, Ryu WS, Kim JH, Park SS, Kim SJ, Kim CS, et al. Prognostic fac-
tors for advanced gastric cancer: stage-stratified analysis of patients
who underwent curative resection. Cancer Res Treat 2006; 38: 13-8.
https.//doi.org/10.4143/crt.2006.38.1.13

Siewert JR, Béttcher K, Stein HJ, Roder JD. Relevant prognostic fac-
tors in gastric cancer: Ten-year results of the German Gastric Cancer
Study. Ann Surg 1998; 228:449-61. https.//doi.org/10.1097/00000658-
199810000-00002

Harrison JD, Fielding JW. Prognostic factors for gastric cancer influ-
encing clinical practice. World J Surg 1995, 19: 496-500. https.//doi.
0rg/10.1007/BF00294709

Adachi Y, Yasuda K, Inomata M, Sato K, Shiraishi N, Kitano S. Patho-
logy and prognosis of gastric carcinoma: Well versus poorly differen-
tiated type. Cancer 2000; 89: 1418-24. https.//doi.org/10.1002/1097-
0142(20001001)89:7< 1418:AID-CNCR2>3.0.CO;2-A

Gravalos C, Jimeno A. HER2 in gastric cancer: a new prognostic factor
and a novel therapeutic target. Ann Oncol 2008; 19: 1523-9. https://
doi.org/10.1093/annonc/mdn 169

Cao H, Tang Z, Yu Z, Wang Q, Li Z, Lu Q, et al. Comparison of the 8th
union for international cancer control lymph node staging system for
gastric cancer with two other lymph node staging systems. Oncol Lett
2019; 17: 1299-305. https.//doi.org/10.3892/0.2018.9694

Chen S, Zhao BW, Li YF, Feng XY, Sun XW, Li W, et al. The prognostic
value of harvested lymph nodes and the metastatic lymph node ratio
for gastric cancer patients: results of a study of 1,101 patients. PLoS
One 2012; 7: e49424. https.//doi.org/10.1371/journal pone.0049424
Lee SR, Kim HO, Son BH, Shin JH, Yoo CH. Prognostic signifcance of the
metastatic lymph node ratio in patients with gastric cancer. World J
Surg 2012; 36: 1096-101. https.//doi.org/10.1007/500268-012-1520-5

Turk J Surg 2024; 40 (3): 240-246


https://doi.org/10.3322/caac.21492

246 ABO blood groups and gastric cancer

26.

27.

28.

Chen S, Zhao BW, Li YF, Feng XY, Sun XW, Li W, et al. Lymph node
ratio is an independent prognostic factor in gastric cancer after cu-
rative resection (R0) regardless of the examined number of lymph
nodes. Am J Clin Oncol 2013; 36: 325-30. https.//doi.org/10.1097/
COC.0b013e318246b4e9

Bilici A, Selcukbiricik F, Seker M, Oven BB, Olmez OF, Yildiz O, et al. Prog-
nostic significance of metastatic lymph node ratio in patients with
pN3 gastric cancer who underwent curative gastrectomy. Oncol Res
Treat 2019; 42: 209-16. https.//doi.org/10.1159/000496746

Chen Y, LiC, Du'Y, Xu Q, Ying J, Luo C. Prognostic and predictive value
of metastatic lymph node ratio in stage lll gastric cancer after D2 no-
dal dissection. Oncotarget 2017; 8: 70841-6. https.//doi.org/10.18632/
oncotarget.19998

ORIJINAL CALISMA-OZET
Turk J Surg 2024; 40 (3): 240-246

29.

30.

Paterson AD, Lopes-Virella MF, Waggott D, Boright AF, Hosseini SM,
Carter RE, et al. Genome-wide association identifes the ABO blo-
od group as a major locus associated with serum levels of soluble
E-selectin. Arterioscler Thromb Vasc Biol 2009; 29: 1958-67. https//
doi.org/10.1161/ATVBAHA.109.192971

Barbalic M, Dupuis J, Dehghan A, Bis JC, Hoogeveen RC, Schnabel
RB, et al. Large-scale genomic studies reveal central role of ABO in
sP-selectin and sICAM-1 levels. Hum Mol Genet 2010; 19: 1863-72.
https.//doi.org/10.1093/hmg/ddq061

Mide adenokarsinomlu hastalarin ABO kan gruplari ile klinikopatolojik ozellikleri

arasindaki iliski

Suileyman Utku Celik, Yasin Giilap, Mehmet Bahadir Demir, Sahin Kaymak, Rahman Senocak

Gulhane Egitim ve Arastirma Hastanesi, Genel Cerrahi Klinigi, Ankara, Tdrkiye

OZET

Giris ve Amag: Bu calismada mide kanseri teshisi konan hastalarin prognozunu etkileyebilecek kan gruplarti ile klinikopatolojik faktorler arasindaki

iliskinin incelenmesi amaglanmistir.

Gereg ve Yontem: Bu retrospektif tek merkezli calismada, mide adenokarsinomlu hastalar prospektif olarak tutulan bir veri tabanindan elde
edilmistir. Kan gruplari ile cinsiyet, yas, timor yeri, timor boyutu, timor evresi, metastatik lenf nodu orani (mLNO), lenfovaskiiler invazyon ve
perindral invazyon gibi klinikopatolojik 6zellikler arasindaki iliski analiz edildi.

Bulgular: Calismaya 91 kadin ve 221 erkek hasta dahil edildi. Kan grubu dagilimi hem hastalarda hem de saglikli donérlerde A> O> B> AB seklin-
deydi. O kan grubu olmayan kanser hastalarinda saglikli donérlere gére daha yaygindi (p= 0,038). Ancak cinsiyet, yas, timor yerlesim yeri, timor
evresi, lenf nodu metastazi, lenfovaskdler invazyon, perinéral tutulum ve kan gruplari arasinda anlamli bir iliski bulunmadi. =7 lenf nodu tutulumu
ve >0,6 mLNO, kan grubu A olan hastalarda kan grubu A olmayanlara gére anlamli derecede daha fazlaydi (sirasiyla p= 0,034 ve p=0,018).

Sonug: Bu calismanin bulgulari, kan grubu A olan hastalarin daha ytiksek mLNO ve N3 tutulumu ile iliskili oldugunu ve dolayisiyla mide kanseri
teshisi olan bu hastalarin daha kéti bir prognoza sahip olabilecegini gdstermektedir.

Anahtar Kelimeler: ABO kan grubu, mide kanseri, patolojik 6zellikler, sonug
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