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ABSTRACT

The objective of this study was to find out the association of ABO blood groups with the severity and outcome of corona virus
disease 2019 (COVID-19) in children. It included all laboratory-confirmed cases of COVID-19 and post-COVID multisystem inflam-
matory syndrome in children (MIS-C)/ Kawasaki disease (KD) like illness, admitted from March to September, 2020 to The Chil-
dren’s Hospital, Lahore. Out of 66 children, 45 (68.2%) were COVID-19 and 21 (31.8%) MIS-C/KD temporally associated with
SARS-COV-2. The mean age was 7.9 + 4.2 years. Majority of children had mild to moderate illness 38 (57.6%), while 23 (34.8%)
had severe or critical disease. Among all patients, 24 (36.4%) had some underlying comorbidity. Blood group A was significantly
associated with severe and critical disease (p=0.030). COVID-19 in children had generally a good outcome, but children with

blood group A were more susceptible to severe/critical disease.
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INTRODUCTION

Coronavirusdisease 2019 (COVID-19), caused by anovel coron-
avirus (SARS-CoV-2), resultedin global pandemic afterasevere
outbreak in China. The World Health Organisation (WHO)
declared COVID-19 as a Global health emergency and a
pandemic disease on 11" March, 2020. COVID-19 is generally a
milder diseasein children, butsevere cases have beenreported
intheliterature.' Few children present with hyper-inflammatory
condition called as multisystem inflammatory syndrome in chil-
dren (MIS-C) or Kawasakidisease (KD) likeillness.?

Researches on COVID-19 patients described a relationship
between ABO blood groups and severity of viral infection. There
isadifferentialsusceptibility of personstowards COVID-19infec-
tioninvarious blood groups as the human blood type is noted to
be a biomarker of susceptibility of COVID-19 infection; and the
people with blood group A may need particularly augmented
personal protection to reduce the chance of infection and to
receive more cautious surveillance and aggressive manage-
ment.’
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The published data on COVID-19 in children primarily comes
from China, USA and Europe. Limited data is available from the
developing world and the published literature from the devel-
oping world is also lacking with special reference to blood
groups in COVID-19. This study analysed the disease severity of
COVID-19 and post-COVID MIS-C/KD in children and association
of blood groups with the severity and outcome of disease
presenting toadedicated pediatric hospital.

After taking IRB approval and informed consent from the
parents, this descriptive cross-sectional study was conducted
from March to September 2020 at The Children’s Hospital and
Institute of Child Health, Lahore.

All confirmed children with COVID-19, based on positive
COVID-19PCR, andMIS-C/KDbased onpositive serology foranti-
body, wereincluded in the study. Blood grouping was doneinall
patients in the hospital blood bank. The disease severity was
categorised as asymptomatic, mild, moderate, severe, and crit-
ical; andthediagnosis of post-COVID MIS-C/KD was made as per
WHO criteria.

Theinformation collected was analysed by using statistical soft-
ware SPSS-22. The quantitative variables like age and duration
of hospital stay is presented as mean and SD. Qualitative vari-
ables like blood group, disease severity and outcome are
presented by calculating frequency and percentages. Chi-
square test or Fisher’s Exact test was employed for categorical
variables and Independent sample t-test for continuous vari-
able.The p-value <0.05 was considered as significant.
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Table I: Disease severity & outcome of children in association with ABO blood groups.

ABO blood groups

Variables | Total [ A [ B | AB [ o | p-value
Disease severity

Asymptomatic 5 1(20) 1(20) 0(0) 3 (60) 0.030
Mild- Moderate 38 4 (10.5) 14 (36.8) 1(2.6) 19 (50)

Severe-Critical 23 12 (52.2) 8 (34.8) 0(0) 3(13)

Respiratory support

None 40 5(12.5) 14 (35) 0(0) 21 (52.5) 0.014
Oxygen 23 11 (47.8) 7 (30.4) 1(4.3) 4(17.4)

Mechanical ventilation 3 1(33.3) 2 (66.7) 0(0) 0(0)

ICU/HDU care

None 39 5(12.8) 13 (33.3) 0(0) 21 (53.8) 0.006
ICU 12 4 (33.3) 6 (50) 0(0) 2 (16.7)

HDU 15 8 (53.3) 4 (26.7) 1(6.7) 2 (13.3)

Outcome

Discharged 61 15 (24.6) 20 (32.8) 1(1.6) 25 (41) 0.316
Expired 5 2 (40) 3 (60) 0(0) 0(0)

A total of 74 children with confirmed COVID-19 and MIS-C
were admitted over the study period. Eight asymptomat-
ic/mild disease children in whom blood group was not done,
were excluded. The mean age of the remaining 66 children
was 7.9 = 4.2 years with a male preponderance 38/66
(57.6%). There was no significant difference in the mean age
of children with COVID-19 and MIS-C/KD (8.1 = 4.6 vs. 7.5 =
3.3 years) (p= 0.538). Blood type O was the predominant
blood group as 25 (37.9), and AB was found in only one
child. Majority of children had mild to moderate illness 38
(57.6%), 23 (34.8%) had severe or critical disease, and 05
(7.6%) were asymptomatic. In the initial phase of this
pandemic, all patients who tested positive were being
isolated in hospitals till they tested negative.

Blood group A was significantly associated with severe and
critical disease (p=0.030, Table-l), respiratory support
requirement and need for ICU admission (p=0.014) and
(p=0.006), respectively.

There was no statistical difference in the blood group
between COVID-19 and post-COVID MIS-C/ KD (p=0.109) and
presence of underlying comorbidity (p=0.064).

Underlying comorbidity was present in 24 (36.4%), chronic
kidney disease being the most common followed by
congenital heart disease and surgical cases. The case
fatality rate was 5 (7.6%) and all deaths were due to under-
lying comorbid conditions; and one death was due to MIS-C,
in which there was delayed diagnosis. There was no signifi-
cant relationship of comorbid conditions and the blood
group (0.316).

Since the recent widely reported literature on possible asso-
ciation between blood groups and COVID-19, there is
concern about COVID-19 and specific blood groups. It is also
documented that there might be a prognostic significance of
blood type in COVID-19 and is related to disease severity
and outcome. The researchers from around the world found
a link between more severity of COVID-19 in type A blood
group, while blood group O was associated with a less
severe disease.’ There is no published literature on this

aspect in children with COVD-19. Blood group O was the
commonest blood group found in this study, followed by B
and A. In a study from Pakistan, blood group A was docu-
mented to be the commonest blood group found in 37.4% of
patients with COVID-19, followed by blood group B; and in
general population the most prevalent blood group was B.”

In this study, only 04 (6.1%) children had Rh negative blood
group when analysed on the basis of Rh blood group; and
similar findings were reported in a research from Turkey
that Rh positive blood group was significantly higher in
COVID-19 (p= <0.001).° In this study, all four children with
Rh-negative blood type had mild to moderate illness and no
death was reported. The plausible explanation is that nega-
tive blood group is protective and the Rh-positive blood
group people are predisposed to COVID-19.

This was a single-centre study limiting the generalisation of
the present results. However, the Children’s Hospital,
Lahore is the largest referral centre for children in Pakistan
which provides a comprehensive picture of pediatric
patients suffering from COVID-19 in Pakistan with varying
degree of disease severity. The current study suggests that
the most prevalent blood group in children admitted with
COVID-19 infection was blood group O, but these children
had milder disease. Moreover, the children having blood
group A were more susceptible to severe or critical disease.
COVID-19 in children has generally a good outcome.

This study provides important data on COVID-19 in children
and the association of ABO blood groups with disease
severity from a developing country.
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