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Abstract

Introduction: Rotavirus gastroenteritis is an important public health problem all over the world, causing a notable economic
burden in both developing and developed countries.

Aim: To explore the relationship between blood group typing, rotavirus gastroenteritis, and its severity in Egyptian children.

Material and methods: A cross sectional case control study was conducted on 231 cases of acute gastroenteritis attending
the outpatient clinic of Al-Zahraa University Hospital. Full history taking, clinical examination, and clinical data collection were
done. Blood samples were collected for an ABO grouping. Stool samples were tested for viral gastroenteritis agents.

Results: Rota positive cases of GE were significantly more prevalent among cases with blood group A (p < 0.05) and sig-
nificantly less among cases with blood group B (p < 0.05). The rate of hospitalisation was highly significantly greater among
cases with group A (p < 0.005), and significantly lower among cases with group AB and O (p < 0.05). As regards the degree of
dehydration, moderate and severe cases were highly significant in groups A and O (p < 0.005). Rota-positive gastroenteritis
showed significant positive correlations with indicators of severity such as hospitalisation, degree of dehydration, and duration
of fever (p < 0.005).

Conclusions: Blood group A is highly associated with paediatric rotavirus gastroenteritis. This could highlight an important
risk factor, which could play a significant role for the pathogenesis of rotavirus gastroenteritis and severity as well. Furthermore,
more intervention care could be needed for blood group A paediatric patients, if gastroenteritis especially rotavirus affect this
group to avoid comorbidities.

Introduction

Rotavirus (RV) gastroenteritis (GE) is an important
public health problem all over the world. It causes high
morbidities and considerable hospitalisation rates in in-

reported an association between the ABO blood group
system and various human cardiovascular, oncological,
and other diseases [4], and with some infectious and
non-infectious diseases of the gastrointestinal tract and

fants and young children, with a notable economic bur-
den in both developing and developed countries [1].
ABO blood group system antigens (A, B, and H) are
complex carbohydrate molecules expressed on the sur-
face of red blood cell membranes [2]. These antigens are
also highly expressed on the surface of a variety of hu-
man cells and tissues, including the epithelium, sensory
neurons, platelets, and the vascular endothelium [3].
The clinical significance of the ABO blood group sys-
tem extends beyond transfusion medicine. Many studies

even other organs [5, 6].

Blood group O was reported to be associated with
the occurrence of various diarrheal agents, and infants
with blood group O are more susceptible to diarrheal at-
tacks than those with other blood groups[6, 7].

Aim
The aim of the study was to explore the relationship

between blood group typing and Rotavirus gastroenteri-
tis and its severity in Egyptian children.
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Material and methods

This cross-sectional case control study was conduct-
ed on 231 cases of acute gastroenteritis (134 males and
97 females) below 5 years of age, attending the outpa-
tient clinic of Al-Zahraa University Hospital.

Children on corticosteroids or immunosuppressive
drug therapy or complaining of systemic autoimmune
disease, immunodeficiency, or chronic disease were
excluded from the study. Previous history of Rotavirus
vaccination as well as blood or any blood product trans-
fusion were also excluded.

The study protocol was approved by the Medical
Ethical Committee of the National Research Centre. All
parents gained comprehensive and clear knowledge
about the aim of our work, and parental approval and
written consent was signed by their parents prior to
enrolment.

All cases were subjected to full history taking, thor-
ough clinical examination, and collection of clinical
data. Clinical data involved disease manifestations such
as fever, vomiting, abdominal pain, or bloody diarrhoea.
Severity criteria like duration of the diarrhoea, number
of stool motions or bouts of vomiting, range of body
temperature, and degree of dehydration were deter-
mined for all hospitalised children[8].

Blood samples were taken from all cases for an ABO
grouping. Blood typing method was used to determine
the specific type according to the ABO blood typing sys-
tem. Blood samples were mixed with antibodies against
type A and B blood, and the samples were checked to
see whether or not the blood cells agglutinate. This
means that the blood reacted with one of the polyclonal
antibodies that were obtained from Bio-Rad Laborato-
ries Inc. [9].

Stool samples were collected in dry sterile clean
plastic cups. Collected samples were diluted and pre-
pared for RT-PCR for detection of RNA viral gastroenteri-
tis agents in the collected samples. Viral genomes were
extracted from 10% diluted stool samples and prepared
for detection of viral gastroenteritis by subjection to
extraction of both viral RNA and DNA in the samples
using an Axygen® Kit (Axygen biosciences, Cat. No.

Table 1. Distribution of ABO grouping in gastroenteritis
cases

Blood group No. of cases Percent
A 100 433
37 16.0
AB 32 13.9
() 62 26.8
Total 231 100.0
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AP-MN-BF-VNA-250) to facilitate the detection of the
RNA Rotavirus[10].

Cases were divided into two groups according to the
type of the viral infection: group 1 Rotavirus-positive
gastroenteritis (RV +ve) in 118 cases and group 2 Ro-
tavirus-negative gastroenteritis (RV —ve) in 113 cases.

Statistical analysis

Statistical analysis was performed using SPSS ver-
sion 21. Mean * SD was used for age distribution cal-
culations. Chi-square (x?) test was used to compare
two non-parametric values. Correlation was done using
Pearson correlation. P-value < 0.05 was considered as
significant and p < 0.005 value as highly significant.

Resuls

The present study was conducted on 231 gastro-
enteritis children below 5 years of age (3.4 +1.7 years),
with male to female ratio 1.4 : 1. Out of them, 153 cas-
es were hospitalised.

The distribution of gastroenteritis cases according
to ABO grouping is shown in Table I. Blood group A was
found to be more prevalent among GE cases (43.3%)
followed by blood group O (26.8%).

Gastroenteritis cases were 118 RV +ve (65 males
and 53 females) and 113 RV —ve (69 males and 44 fe-
males). There were no significant differences regard-
ing the number or gender distribution in both studied
groups (p < 0.05) (Table I1).

Rota-positive cases were significantly more preva-
lent among cases with blood group A (p < 0.05) and
significantly less among cases with blood group B
(p < 0.05). Both blood groups AB and O showed no sta-
tistically significant difference of Rota gastroenteritis
(p > 0.05) (Table II).

Regarding the degree of dehydration, mild degree
was found highly significant in Rota-negative cases
of GE (p < 0.005) and severe degree was found high-
ly significant in Rota-positive cases of GE (p < 0.005).
Moderate degree of dehydration showed no significant
difference between Rota positive and negative cases of
GE (p > 0.05).

As regards the rate of hospitalisation, it was found
to be highly significant more among Rota-positive cases
of GE compared to Rota-negative ones (p < 0.005).

Table Il showed the distribution of GE cases by ABO
grouping according to hospitalisation and degree of de-
hydration. The rate of hospitalisation was found highly
significant more among cases with group A (p < 0.005),
and significantly less among cases with group AB and
0 (p < 0.05).

Moreover, moderate and severe dehydration cases
were found highly significant among group A and O
(p < 0.005) in both.
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Table II. Distribution of GE cases according to Rotavirus infection

Variable Rota positive Rota negative t P-value®
Age, mean = SD [years] 3.2+£16 3.6 +1.9 0.643 0.762
Variable N (%) N (%) 12 P-value*
N of GE cases 118 (51.1) 113 (48.9) 0.108 0.742
Gender:

Males 65 (48.5) 69 (51.5) 0.119 0.730

Females 53 (54.6) 44 (45.4) 0.835 0.361
Blood grouping:

A blood group 61 (61.0) 39 (39.0) 4.840 0.028

B blood group 12 (32.4) 25 (67.6) 4568 0.033

AB blood group 16 (50.0) 16 (50.0) 0.118 0.732

0 blood group 29 (46.8) 33 (53.2) 0.670 0.796
Degree of dehydration:

Mild 17 (14.4) 43 (38.1) 10.246 0.001

Moderate 52 (44.1) 48 (42.5) 0.160 0.689

Severe 49 (41.5) 22 (19.5) 9.657 0.002
Hospitalisation 106/118 (89.8) 47/113 (41.6) 4.658 0.004

By Student t test (t), *by y? test.

Table lll. Distribution of GE cases by ABO grouping according to hospitalisation and degree of dehydration

Hospitalisation Not hospitalised Hospitalised %2 P-value
(N =78) (N = 153)
A blood group 29 (29.0%) 71 (71.0%) 8.640 0.002
B blood group 15 (40.5%) 22 (59.5%) 1.324 0.250
AB blood group 11 (34.4%) 21 (65.6%) 9.529 0.020
O blood group 23 (37.1%) 39 (62.9%) 5.400 0.020
Dehydration Mild Moderate/severe %2 P-value
(N = 60) (N =171)
A blood group 27 (27.0%) 73 (73.0%) 18.360 < 0.001
B blood group 11 (29.7%) 26 (70.3%) 6.081 0.014
AB blood group 8 (25.0%) 24 (75.0%) 7.529 0.006
O blood group 14 (22.6%) 48 (77.4%) 19.267 < 0.001
By 7 test.

Table IV. Correlations between Rota virus infection and ABO grouping, hospitalisation, degree of dehydration,

and fever in GE cases

Rota GE ABO Hospitalisation Dehydration Fever
Pearson correlation 0.101 0.516™* 0.304** 0.456**
Sig. (2-tailed) 0.126 0.000 0.000 0.000

**Correlation is significant at the 0.001 level (2-tailed).

Rota-positive gastroenteritis showed significant pos-
itive correlations with the indicators of severity such as
hospitalisation, degree of dehydration, and duration of

fever (p < 0.001). However, Rota-positive gastroenteritis
showed statistically non-significant correlation with the
ABO blood grouping (p = 0.126) as shown in Table IV.
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Discussion

Rotavirus is considered the most common cause
of severe gastroenteritis in infants and young children
worldwide and of diarrheal mortality in developing
countries [11]. The World Health Organisation (WHO)
reported an annual mortality rate of more than half
a million children under the age of 5 years from rota-
virus disease [12]. In Egypt, an annual prevalence of
Rotavirus gastroenteritis of 42% among the reported
episodes of gastroenteritis below five years of age was
reported in a study covering the WHO Eastern Mediter-
ranean region[13]. Rotavirus was reported as one of the
most common viruses circulating in the environment
and in the population in great Cairo [14, 15].

Blood group frequencies were shown to differ be-
tween populations. The distribution of the main ABO
blood groups in the Egyptian population was report-
ed as 36.44% for blood group O, 33.94% for group A,
20.96% for blood group B, and 8.65% for group AB[16].

The present study showed that blood group A was
encountered more among gastroenteritis cases (43.3%)
followed by blood group O (26.8%), although blood
group O is the predominant group among the Egyptian
population. Moreover, 61% of the GE cases with blood
group A were found to be Rota-positive cases; 71% of
them were hospitalised and 73% were suffering from
moderate to severe forms of dehydration. Those re-
sults suggest that blood group A may be a receptor and
host-susceptibility factor for the rotavirus gastroenteri-
tis in the Egyptian paediatric population, as observed in
previous studies[17, 18].

Host susceptibility to specific human Rotavirus
strains and the pathogenesis are influenced by the ge-
netically controlled expression of the different human
blood group antigens (HBGAs). The “A type” HBGAs
are genetically determined glycoconjugates present in
RBCs, mucosal secretions, and epithelial cells. HBGAs
are recognised as susceptibility and cell attachment
factors for gastric pathogens like Noro viruses and Heli-
cobacter pylori[17, 19]. Similarly, a very recent study in
Spain reported that the A type HBGAs are receptors for
human RVs (although RV different strains vary in their
ability to recognise these antigens) [20].

Again, another recent study by Tan and Jiang
also reported that Rotavirus and Norovirus recognise
HBGAs as receptors or ligands for attachment. The human
HBGAs are highly polymorphic and contain ABO, secre-
tor, and Lewis antigens[21].

Moreover, some researchers found that cells en-
gineered to express the “A” antigens on their surface
were easily infected by the RV strains. They also report-
ed that blocking the A antigen prevented Rotavirus in-
fection in human intestinal cells[17, 19].

Gastroenterology Review 2017; 12 (3)

Consistent with our results, some studies declared
that the A-type blood group was more common among
the RV +ve GE group than in the RV —ve group [22]. The
hospitalisation rates of blood group A patients were
even higher. Some researchers also suggested that the
“A” type blood group may be a receptor and host sus-
ceptibility factor for RV-GE[17, 18].

However, Hamza et al. are not in agreement with
our results, where no correlation was found between
the risk of RV-GE and type “A” blood group or even any
other type of blood group (p » 0.05)[23].

In our study, 62 (26.8%) out of 231 cases of GE be-
longed to the O blood group. This is not a small number
and it comes in the second rank after the prevailing
group A (43%).

Similarly, some studies reported that patients with
O-type blood group were more susceptible to GIT infec-
tion (but by E. coli) [24, 25].

Several possible explanations to why a respectful
percentage of the GE cases were of the O-type blood
group were reported by several studies[26]. This could
be due to the loss of the functional proteins “A/B trans-
ferase” in type O blood group patients, which would
have some deleterious consequences on these patients.
Moreover, possession of a homozygosity for a “non-se-
cretor phenotype” has a demonstrable survival advan-
tage for some infectious diseases [24]. In Norovirus
infections, some of the different strains of noroviruses
were reported to bind to “non-secretors Le*®” structures
and cause symptomatic infection[27]. Thus the non-se-
cretors phenotype could give some explanation for the
presence of a remarkable number of cases of GE to be
O blood group type.

Besides the presence of a gene coding for the blood
type, there also exists a separate gene determining ev-
ery person’s ability to secrete his blood type antigens
into the body fluids and secretions[26]. Being a secretor
or a non-secretor is completely independent of the type
of his blood group. Research studies have reported that
not only is there a strong relationship between individu-
als’ susceptibility to some diseases and their ABO blood
groups but also their secretor status[26]. Furthermore,
there are reports that the ability to secrete blood type
antigens into body fluids and secretions gives an “ad-
ditional degree of protection” against microorganisms,
lectins, and the environment generally [28]. Again, they
noted that since secretors have a steady supply of their
blood type in their GIT mucus lining, their intestinal
friendly probiotic bacteria ecosystem is almost always
in a stabilised condition [28].

This issue of secretors and non-secretors might be
of great help in explaining why in our control group (RV
—ve GE cases) the results were unexpected. The most
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commonly found blood group among them was the “A”
blood group (39) followed by “O” (33) then “B” (25) and
finally AB (16). Here we would like to draw attention to
two important observations.

First: This distribution is not exactly like the ABO
blood group distribution in the general population, but
we can say that it is more or less approaching it. The
reason for this might be that the sample taken was
small (number of cases is 231).

Second: What was really surprising was that al-
though we had the “A” and “O” blood groups involving
the highest incidence of RV +ve GE cases, still the largest
numbers of the RV —ve GE cases were also confined be-
tween those two groups. This can be explained through
resorting to the “Secretors and non-secretors” issue. Ac-
cordingly, we can say that the majority of the RV +ve GE
cases belonged to the “A” type blood group but were
“non-secretors”. On the other hand, the majority of the
RV —ve GE cases who were “A” type were most probably
secretors. The same explanation applies to why consid-
erable numbers of RV +ve GE cases and RV —ve GE ones
both belonged to the O-type blood groups. Moreover, we
can say that blood group A followed by O are risk groups
for gastroenteritis especially RV.

However, Throven et al. confirmed that Norovirus GE
patients who are homozygous for “non-secretors” were
protected from infection, and this clearly demonstrates
the pivotal role of “secretor status” in determining the
susceptibility to Noroviruses (and maybe similarly we
can apply this to RV-GE) [29].

Again, Larrison et al. clearly showed lower antibody
titres to Noro VGGII in non-secretors compared to se-
cretors[30].

On the other hand, some researchers reported that
there are obvious examples of protection against Noro-
viruses because of inheritance of polymorphisms in the
genes encoding and regulating the expression of the
ABH and lewis antigens in body secretions [24].

Although we did not investigate the secretor and
non-secretor status of our GE cases and of our control
group children, until further research is done the former
research study reports could be a very possible proper
explanation for our results.

Finally, we would like to explain that in our study
we resorted to explanations concerning Noroviruses
because of the following reasons:

Like RVs, Noroviruses are a principal cause of GE in
developing countries and a very recent study has proved
that histo blood group A phenotype is a key suscep-
tibility factor for both Norovirus and RV infections in
children [18].

Many studies have reported that co-infections of RVs
and Noroviruses were the most commonly met [24, 27].

The RVs have different strains like Noroviruses, and
both viruses are transmitted by water and food contam-
ination[14, 31].

Conclusions

Blood group A was highly associated with paediat-
ric rotavirus gastroenteritis in the Egyptian community.
This could highlight an important risk factor, which could
play a significant role for the pathogenesis of rotavirus
gastroenteritis and severity as well. Furthermore, more
interventional care could be needed for (blood group A)
paediatric patients, if gastroenteritis especially rotavirus
affect this group to avoid comorbidities. Moreover, we
need more research studies concerning the influence
of blood group on susceptibility to gastroenteritis. This
might be of great help in evading problems.
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