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Background: Studies have shown that ABO blood group antigens are associated with peptic
ulcer disease (PUD). There are limited sources regarding the association of blood groups
with PUD patients in Ethiopia. The aim of this study was to assess the association between
ABO blood group distribution, non-steroidal anti-inflammatory drugs (NSAIDs), smoking,
alcohol, coffee, and PUD at Tikur Anbessa Specialized Hospital, Addis Ababa, Ethiopia.
Methods: A cross-sectional study was undertaken, and a total of 63 endoscopically con-
firmed PUD patients and 63 healthy controls were screened for ABO blood grouping using
the standard slide agglutination reaction. Stool antigens were checked to determine
Helicobacter pylori status of PUD patients. Chi-square and logistic regression were used
for statistical analysis.

Results: The ABO blood group distribution of PUD patients was 19.04% (12/63), 19.04%
(12/63), 11.11% (7/63), 50.79% (32/63) for blood group A, B, AB, and O, respectively, while
among control groups it was 25.39% (16/63), 23.80% (15/63), 12.69% (8/63), and 38.09%
(24/63) for blood group A, B, AB, and O, respectively. 34.1% (22/63) of PUD patients had
gastric ulcer and 65.9% (41/63) had duodenal ulcer. There was statistically a significant
association between sex (p=0.001), use of NSAIDs (p=0.001), smoking cigarette (p=0.014),
alcohol consumption (p=0.028), and PUD.

Conclusion: Although PUD trended as more prevalent among patients with blood group O
than other blood group types their association was not statistically significant.
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Introduction

ABO blood group was first discovered in 1901 by Karl Landsteiner'. It is the most widely
used blood grouping system and encoded by a gene located on the long arm of chromo-
some nine.> This gene control formation of A and B antigens which are carbohydrate
molecules synthesized by the sequential action of the ABO glycosyltransferases.?

The antigens are also present in the secretory fluids such as saliva, sweat, and semen.*
FUT?2, the secretor gene, acts independently of the ABO gene on chromosome nine and is
active in 80% of the humans called the secretor individual." The secretion of these
antigens on different tissue plays a role in the susceptibility or resistance to various
infectious as well as non-infectious diseases.”’ According to different literatures, blood
group O has protective nature from venous thromboembolism,*’ pancreatic cancer,'®"!
severe malaria,'? while it was found to be prone for cholera and peptic ulcer disease
(PUD)."
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PUD is a sore in the lining of gastric or duodenal
mucosa'® that affects around 5-10% of the general popu-
lation worldwide.'®> The imbalance between defensive fac-
tors such as the mucus-bicarbonate barrier, prostaglandins,
mucosal blood flow, cell renewal and, aggressive factors
such as hydrochloric acid, pepsin, and leukotrienes leads
to the formation of peptic ulcer.'®

There are many other factors that are responsible for
the imbalance between aggressive and defensive factors.
H. pylori infection, non-steroidal anti-inflammatory drug
(NSAID), smoking, and alcohol consumption are the
major ones.'’ Psychosocial factors also may have an effect
on the development of ulcer by increasing the duodenal
acid load, altering local circulation or motility, intensifying
Helicobacter pylori infection, stimulating corticosteroid
secretion, and affecting health risk behaviors.'®

Methods

Hospital-based cross-sectional study was conducted at the
gastroenterology unit of Tikur Anbessa Specialized
Hospital (TASH) on a total of 126 study participants.
The ABO blood group distribution was investigated on
endoscopically confirmed 63 PUD patients and 63 healthy
control subjects. Stool antigen was checked to determine
H. pylori status of PUD patients. The control group
included healthy students and the staffs of the hospital
that had no individual or family history of PUD.

The study was conducted in accordance with the guide-
lines laid down in the Declaration of Helsinki, and all
procedures involving human subjects were approved by
the Ethics Committee of College of Health Sciences,
Tikur-Anbesa, Medical School, Addis Ababa University.
Written informed consent was obtained from all subjects
before participation. For study participants under the age
of 18 years, parents gave informed consent. The ABO
blood grouping and stool examination were performed in
the main laboratory of TASH, by laboratory technologist
using the standard slide agglutination reaction and stool
antigen test.

Statistical analysis

Data entry was entered into Epi Data statistical software
version 3.1 then exported to SPSS software version 23 for
analysis. Chi-square and logistic regression were used to
compute the association between parameters. P-value of
<0.05 at 95% confidence level was considered to be sta-
tistically significant in all the analyses.

Results

The study participants’ age varied between 14 and 81
years with a mean age of 39.10 years. The ABO blood
group distribution among PUD patients was found to be
19.04% (12/63) for blood group A and B, 11.11% (7/63)
for blood group AB and 50.79% (32/63) for blood group O
while among control groups it was 25.39% (16/63) for
blood group A, 23.80% (15/63) for blood group B,
12.69% (8/63) for blood group AB and 38.09% (24/63)
for blood group O. Blood group O has higher distribution
among PUD patients than control groups (50.79% vs
38.09%). (Figure 1).

The endoscopic findings in PUD patients were 34.1%
(22/63) for Gastric Ulcer and 65.9% (41/63) for Duodenal
Ulcer. Out of 63 PUD patients, 65% (41) was H. pylori
positive, and the prevalence of H. pylori infection among
the blood group was 56% (23/41) for blood group O, 14.6%
(6/41) for blood group A, 19.5% (8/41) for blood group B
and 9.7% (4/41) for blood group AB. Furthermore, out of
32 blood group O PUD patients, 72% were H. Pylori
infected. Therefore, compared to other blood types, blood
group O had a higher percent of H. pylori infection.

Factors associated with PUD

Multivariate analysis was done for those factors that were
significantly associated with binary logistic regression.
The analysis showed that there was a statistically signifi-
cant association between sex, use of NSAID, smoking
cigarette, and PUD. Accordingly, being a male was four
times risky {p=0.001, AOR (95% CI) 4.21(3.30, 7.50)} for
acquiring PUD than femaleness.

In the same way, those who smoke cigarette were
approximately seven times more likely to have PUD than
non-smokers {p=0.014, AOR (95%) 7.32 (1.48, 36.03)}.
Even though blood group O was found to have higher
distribution among PUD patients than in the control
group, there was no statistically significant association
between blood group and PUD (Table 1).

Discussion

The findings of this study revealed a higher prevalence of
PUD among patient with O blood group than other group
types. This is consistent with research done in Iraq and
Iran.'”?° It can be explained that this is because of the
carbohydrate antigens that contributed to the susceptibility
or resistance to infectious diseases.”' Especially, the H anti-
gen of blood group O expressed in the gastric mucous
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Figure | Distribution of ABO blood group among peptic ulcer disease patients and control groups in TASH, Addis Ababa, Ethiopia, 2018.

Table | Multivariate analysis of factors associated with peptic ulcer disease among TASH patients, Addis Ababa, Ethiopia, 2018

Variables Peptic ulcer disease AOR 95% CI p
No Yes COR 95% ClI
Sex Male 38 51 2.79 [1.24, 6.26] 4.21 [3.30, 7.53] 0.001
Female 25 12 | |
Using NSAID No 53 41 | |
Yes 10 22 2.84 [1.21, 6.66] 2.1 [0.41, 0.39] 0.001
Alcohol No 28 37 [ |
Yes 35 26 1.77 [0.87, 3.60] 2.78 [1.11, 6.97] 0.028
Smoking No 60 52 | |
Yes 3 10 423 [I.11, 15.98] 7.32[1.48, 36.03] 0.014
Coffee No 3 10 | |
Yes 60 53 3.77 [0.98, 14.44] 4.78 [0.91, 24.96] 0.063
Blood group A 16 12 0.560 [0.22, 1.40] 0.29 [0.09, 0.94] 0.040
B 15 12 0.600 [0.23, 1.51] 0.33 [0.10, 1.09] 0.060
AB 8 7 0.656 [0.20, 2.06] 0.36 [0.08, 1.57] 0.178
) 24 32 | [ 0.287

membrane is suitable to the attachment of Helicobacter pylori
bacillus which is identified to be the major cause of PUD. ¢

Despite the fact that PUD had a higher prevalence among
blood group O patients, there was no significant association
between ABO blood group distribution and PUD in the
current study. This result is inconsistent with cohort research
done in Stockholm, Sweden.®> The inconsistency might be
due to the difference in sample size (63 vs 1,073,584) and

study design (cross-sectional vs cohort). Additionally, phe-
notyping only the ABO blood groups in red blood cells not in
other tissues or exocrine secretions (gastric mucosae, saliva,
etc ... ), can give chance for the 20% Secretor negative
person to be included in the study and reduce the significance
of association of blood group with PUD.

Smoking cigarette increases the risk of having PUD
seven times according to this research, and the finding was
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consistent with a study done in Iran'” and Sweden.** This
might be because cigarette smoking increase basal gastric
acid secretion through the stimulation of H,-receptor by
histamine release®> and decrease the secretion of EGF
from the salivary gland, which is necessary for gastric
mucosal cell renewal.®

In the same way, alcohol consumption was found to
increase the risk of acquiring PUD about three folds which
is similar to the study conducted in Nairobi, Kenya that
shows an association between alcohol consumption and
PUD.?® This might be because alcohol consumption
increases gastric acid secretion by maleic and succinic
acids®’ as well as cause mucosal damage and disruption
which increases mucosal acid permeability.**2°

NSAIDs were significantly associated with PUD in this
study. These drugs are known to initiate mucosal injury
topically by their acidic properties and diminish the hydro-
phobicity of gastric mucus.*
NSAIDs also cause the decreased synthesis of mucosal
blood flow.

Adequate blood flow in mucosal circulation will not be

prostaglandin which increases mucosal
maintained when there is reduced prostaglandin produc-

tion because of the inhibitory effect of NSAIDs.?’

Conclusion

Although PUD trended as more prevalent among patients
with blood group O than other blood group types their
association was not statistically significant. PUD has a sta-
tistically significant association with the use of NSAIDs,
alcohol consumption, smoking cigarette, and male sex.
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