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Abstract: Risk factors for development of esophageal cancer and patients at risk have not been well understood
yet. In this study we evaluated the association of ABO blood groups with incidence and clinicopathologic
features of esophageal squamus cell carcinoma (SCC) in 375 cases treated in the referral cancer institute during
five years period (2001-2006). Overall, the most prevalent blood group both in SCC and the general population
was A. In the SCC group, the frequencies of blood groups B and AB were more than and frequencies of blood
groups A and O were less than control group (P value = 0.027). In comparison of individuals with B antigen
(blood groups B and AB) and without B antigen (blood groups A and O), this difference became more
prominent (P value = 0.004) (Odds ratio=1.45, 95% confidence interval: 1.12-1.86). There was no statistically
significant association between ABO and Rh blood groups with age, gender, site and size of tumor, lymph node
involvement, distant metastasis, degree of differentiation, presence of vascular, lymphatic and perineural
invasion and presence of simultaneous multiple cancers. We found presence of B antigen as a possible risk
factor for esophageal SCC. This association was more pronounced in male patients.
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INTRODUCTION In this study we compared the frequency of ABO

Worldwide,  cancer of esophagus is the sixth most cancer with normal population. We also evaluated the
common cause of cancer related mortality [1,2]. Iran is association of ABO blood groups with clinicopathologic
located in the esophageal cancer belt of Asia and features of esophageal cancer.
esophageal  cancer is one of the most frequent solid
tumors  in  Iran  [3,4].  Esophageal cancer constitutes 9% MATERIALS AND METHODS
of all cancers  and  27%  of  gastrointestinal  cancers  in
Iran [5]. Risk factors for development of esophageal 420 cases with esophageal cancer underwent
cancer  and  patients  at risk have not been well esophagectomy in the referral cancer institute in Tehran,
understood yet [6]. Iran during five years period (2001-2006). In this study,

Since the correlation between blood group A and only patients with SCC of the esophagus is considered,
gastric cancer was detected in 1953, the relationship because it was assumed that adenocarcinoma in the lower
between ABO blood groups and incidence [7-11], third is gastric in origin and correlation between gastric
clinicopathologic characteristics [12,13] and prognosis adenocarcinoma and blood group A is known [7,8]. 395
[14] of many diseases including cancers had been shown. cases had esophageal SCC of which the blood group
However, there is no uniform result [15-17]. status of 20 cases was unknown. Information of 375 cases

In previous studies, contradictory results are was analyzed in this study.
available about the association of blood groups with All patients underwent transhiatal Orringer technique
esophageal cancer. High incidence of blood group B in for lower esophageal tumors or transthoracic
esophageal cancer was shown in a few reports [18]. esophagectomy (Ivor-Lewis or Mckeown procedures) for
Recently the association between ABO blood groups and mid and upper third of esophagus. Alimentary tract
several clinicopathologic features of esophageal squamus reconstruction was performed preferably with the gastric
cell carcinoma (SCC) have also been reported [19]. pull-up technique.

blood groups in patients suffering from esophageal
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Table 1: Frequency of ABO and Rh blood groups

n A O B AB P value Rh Rh P value + -

All 0.027 0.027

Cases 375 124 (33.1) 119 (31.7) 97 (25.9) 35 (9.3) 345 (92) 30 (8)

Controls 1000 371 (37.1) 356 (35.6) 212 (21.2) 61 (6.1) 878 (87.8) 122 (12.2)

Male 0.023 0.138

Cases 189 70 (37) 53 (28) 49 (26) 17 (9) 174 (92.1) 15 (7.9)

Controls 699 267 (38.2) 256 (36.6) 141 (20.2) 35 (5) 617 (88.3) 82 (11.7)

Female 0.655 0.077

Cases 186 54 (29) 66 (35.5) 48 (25.8) 18 (9.7) 171 (91.9) 15 (8.1)

Controls 301 104 (34.5) 100 (33.2) 71 (23.6) 26 (8.6) 261 (86.7) 40 (13.3)

Values in parentheses are percentages.

Data were collected retrospectively from the patient’s Overall, the most prevalent blood group both in SCC
charts. The following information were recorded: patient and the general population was A (Table 1). There was
age, gender, ABO blood group and Rh status, site of statistically significant differences in distribution of ABO
tumor, presence of multiple cancers and clinicopathologic blood groups between patients and general population (P
characteristics including tumor size, depth of penetration value = 0.027). In the SCC group, the frequencies of blood
(T according to TNM classification), lymph node groups B and AB were more than and frequencies of
involvement (N according to TNM classification), distant blood groups A and O were less than the control group
metastasis (M according to TNM classification) [20], (Table 1).
degree of differentiation, presence of vascular, lymphatic In comparison of individuals with B antigen (blood
and perineural invasion. groups B and AB) and without B antigen (blood groups

The ABO blood group and Rh status of general A   and   O),   this  difference   became   more   prominent
population   was   obtained   from   the   report   of  Amin- (P value = 0.004) (Odds ratio = 1.45, 95% confidence
ud-Din  et  al.  published  in  the  year 2004.  In  this study interval: 1.12-1.86) (Table 2).
the frequency of ABO and Rh blood types among These findings were also seen in male subgroup
employees of Municipal Corporation of Tehran, Iran was (tables 1,2). However in female subgroup, the distribution
determined. According to this report, the A blood group of ABO blood groups did not significantly differ between
was detected in 37.1% of population; O blood group in cases and controls (Tables 1,2).
35.6%; B blood group in 21.2% and AB blood group in There  was  also  statistically  significant  differences
6.1%. Rh was positive in 87.8% and negative in 12.2% of in  the status  of  Rh  blood  groups  between  patients
population [21]. These figures were used for comparisons and  general  population   (P   value   =   0.027).   Presence
(Table 1). of  Rh  antigen  was  about   4.2%   more   prevalent   in

Continuous parameters were presented as the mean SCC  patients  (92%)  in  comparison  to  general
± standard deviation. A chi square test was used to population (87.8%). 
compare the frequency of ABO blood groups in patients Clinicopathologic   parameters   in   patients  with
with esophageal SCC with general population. The each   blood   group   were   summarized   in   Table  3.
relation between blood groups and clinicopathologic There  was  no  statistically significant association
characteristics was assessed with chi square, Fisher exact between ABO and Rh blood groups with age, gender, site
and student’s t-test. A P value of <0.05 was considered and size of tumor, N, M, degree of differentiation,
statistically significant. presence of vascular, lymphatic and perineural invasion

RESULTS there was a limited number of cases in each T  and T

The frequency of blood groups among patients with tumors   (T and   T )   and    deep    penetrating   tumors
SCC (n=375) was: 124 (33.1%) blood group A, 119 (31.7%) (T   and  T ).  Rh  status  was  correlated  with   this  new
blood group O, 97 (25.9%) blood group B and 35 (9.3%) T  classification.  Lack  of Rh antigen was associated with
blood group AB. Rh status was positive in 345 (92%) and presence of deep penetrating tumors (p value = 0.018)
negative in 30 (8%) patients. (Table 3).

and presence of simultaneous multiple cancers. Because
1 2

subgroups, the cases were classified as low penetrating
1 2

3 4
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Table 2: Frequency of presence of B antigen (B and AB blood groups) and absence of B antigen (O and A blood groups)

n Presence of B (B + AB) Absence of B (O + A) P value Odds ratio (CI )95%

All 0.004 1.45 (1.12-1.86)
Cases 375 132 (35.2) 243 (64.8)
Controls 1000 273 (27.3) 727 (72.7)

Male 0.008 1.59 (1.13-2.25)
Cases 189 66 (34.9) 123 (65.1)
Controls 699 176 (25.1) 523 (74.9)

Female 0.459 1.16 (0.79-1.70)
Cases 186 66 (35.5) 120 (64.5)
Controls 301 97 (32.2) 204 (67.8)

Values in parentheses are percentages

Table 3: Clinicopathological characteristics of patients with esophageal squamus cell carcinoma

Variables O (n=119) A (n=124) B (n=97) AB (n=35) P value Rh  (n=345) Rh (n=30) P value+ -

Gender 0.321 0.964
Male 53 (28) 70 (37) 49 (26) 17 (9) 174 (92.1) 15 (7.9)
Female 66 (35.5) 54 (29) 48 (25.8) 18 (9.7) 171 (91.9) 15 (8.1)

Age 62.7 ± 11.4 63.9 ± 9.9 62.3 ± 12.8 61 ±14.2 0.572 62.7 ± 11.5 64.1 ± 12.8 0.518

Location 0.288 0.093
Upper 3 (50) 3 (50) 0 0 6 (100) 0
Middle 33 (25) 47 (35.6) 41 (31.1) 11 (8.3) 126 (95.5) 6 (4.5)
Lower 65 (33.7) 60 (31.1) 48 (24.9) 20 (10.4) 172 (89.1) 21 (10.9)

Degree of differentiation 0.981 0.194
Well 26 (27.1) 33 (34.4) 28 (29.2) 9 (9.4) 89 (92.7) 7 (7.3)
Moderate 56 (32) 57 (32.6) 45 (25.7) 17 (9.7) 164 (93.7) 11 (6.3)
Poor 19 (32.2) 20 (33.9) 14 (23.7) 6 (10.2) 51 (86.4) 8 (13.6)

Tumor size 4.3 ± 1.8 4.6 ± 1.9 4.2 ± 1.8 4.9 ± 1.8 0.401 4.4 ± 1.9 4.1 ± 1.4 0.537

Depth of invasion 0.962 0.018
T  and T 20 (28.6) 23 (32.9) 20 (28.6) 7 (10) 69 (98.6) 1 (1.4)1 2

T  and T 78 (30.8) 86 (34) 66 (26.1) 23 (9.1) 272 (89.7) 26 (10.3)3 4

Lymph nodes metastasis 0.377 0.820
Positive 43 (28.7) 57 (38) 38 (25.3) 12 (8) 137 (91.3) 13 (8.7)
Negative 61 (32.4) 55 (29.3) 52 (27.7) 20 (10.6) 173 (92) 15 (8)

Distant metastasis 0.054 0.898
Present 8 (61.5) 2 (15.4) 1 (7.7) 2 (15.4) 12 (92.3) 1 (7.7)
Absent 92 (29.7) 103 (33.2) 86 (27.7) 29 (9.4) 283 (91.3) 27 (8.7)

Lymphatic invasion 0.335 1
Present 34 (28.3) 47 (39.2) 29 (24.2) 10 (8.3) 110 (91.7) 10 (8.3)
Absent 54 (34.6) 45 (28.8) 41 (26.3) 16 (10.3) 143 (91.7) 13 (8.3)

Vascular invasion 0.131 0.762
Present 40 (30.1) 40 (30.1) 38 (28.6) 15 (11.3) 123 (92.5) 10 (7.5)
Absent 49 (32) 62 (40.5) 31 (20.3) 11 (7.2) 140 (91.5) 13 (8.5)

Perineural invasion 0.068 0.376
Present 22 (32.8) 16 (23.9) 24 (35.8) 5 (7.5) 60 (89.6) 7 (10.4)
Absent 61 (30.8) 75 (37.9) 43 (21.7) 19 (9.6) 184 (92.9) 14 (7.1)

Multiple cancers 0.709 0.360
Present 4 (44.4) 3 (33.3) 2 (22.2) 0 9 (100) 0
Absent 102 (31.1) 111 (33.8) 84 (25.6) 31 (9.5) 300 (91.5) 28 (8.5)

Values in parentheses are percentages.
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DISCUSSION interpreting the results of this part of study since the

It has been shown that an association, based on large We did not observe significant associations between
numbers of cases, exists between the ABO blood groups clinicopathologic characteristics of esophageal SCC with
and several diseases [7-17]. However, there have been a ABO and Rh blood groups. To the best of our knowledge,
few reports only of the distribution of the ABO blood there have been only two investigations relating to the
groups in esophageal carcinoma [18,23-25]. pattern  of  ABO  blood  type  in  esophageal  carcinoma.

According to our results blood groups B and AB Su et al. reported no relationship between ABO blood
(presence of B antigen) and presence of Rh antigen were groups and tumor differentiation [23]. In the study of
more prevalent in patients with SCC of esophagus Nozoe et al. on 284 patients with esophageal SCC, The
especially in male subgroup. Previous reports have stated proportion of poorly-differentiated SCC among patients
contradictory results about the association of esophageal with blood group O was significantly lower than those of
cancer with blood groups [18,22-25]. In esophageal patients with other blood groups. The mean size of the
cancer, the association between blood group A and B [22] tumors of patients with blood group AB was significantly
and increased incidence of B blood group have been larger than that of patients with other blood groups.
reported [18,23]. There are a limited number of old studies Tumors in blood group AB invaded significantly more
reported that the distribution of ABO blood groups in progressively and therefore the TNM stages of tumors in
patients with esophageal cancer is similar to the normal blood group AB were found to be significantly more
population [24,25]. highly  advanced. There was not any significant

These inconsistent results reflect two fundamental difference between ABO blood group and survival of the
methodological problems with such association studies, patients [19]. 
the statistical methods and the selection of controls. Since The only significant association was between Rh
the association between ABO blood groups and different status and depth of tumor penetration (T). Rh  patients
cancers is not the same, associations may be observed if had deep penetrating tumors in comparison to Rh cases.
several kinds of carcinoma are analyzed together. Small Recently the association between absence of Rh factor
sample size is another possible inconsistency. The best and  presence  of  breast  cancer  has  been reported [32].
control is the ABO blood group distribution of the In  contradiction  to  our  results,   a   correlation   of  an
healthy population of the same ethnic group and sex and Rh  blood type with better oncological features has been
from the same native place as the patients [23]. suggested. Slater et al. reported that all of the multiple

The explanation for the association between ABO cancers of colon and rectum were found in patients with
blood groups and some special diseases was still unclear. Rh+ blood type [12,33]. 
Many reports have shown that blood group antigen
expression in tumor is associated with metastasis [26] and CONCLUSION
prognosis [19,27]. The loss or presence of blood group
antigens can change cellular motility or facilitate the In  conclusion,  we  found  presence   of   B  antigen
interaction between tumor cells and the endothelium of as a possible risk factor for esophageal SCC. This
distant organs [28]. ABO (H) blood group genes are map association  was  more  pronounced  in   male  patients.
at 9q in which the genetic alteration is common in many We did not observe significant associations between
tumors [29-31]. Thus, ABO (H) blood group antigen clinicopathologic characteristics of esophageal SCC with
expression may be affected by the genetic change of ABO and Rh blood groups.
tumors. On the other hand, it is possible that the observed
associations are not due to the blood group antigens REFERENCES
themselves, but to the effects of genes closely associated
with them [23]. 1. Parkin, D.M., F. Bray, J. Ferlay and P. Pisani, 2005.

The major limitation of this part of study is in Global  cancer  statistics 2002.  CA  Cancer  J.  Clin.,
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cancer institute in Tehran and controls from employees of 2. Kamangar,  F.,  G.M.  Dores  and  W.F.  Anderson,
Municipal Corporation of Tehran, Iran [21]. This is the 2006. Patterns of cancer incidence, mortality and
only possible but not an ideal control group for prevalence across five continents: defining priorities
comparison. This selection may have negative effect in to reduce cancer disparities in different geographic
the results of this study. Therefore caution is needed in regions of the world. J. Clin. Oncol., 24: 2137-50.

population features limit their generalization.
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