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Relationship between ABO blood group and Coronavirus (COVID-19)

b

Blood and components

Components of Blood

Water
~P'asma{:::::::;
Wastes
Gases
Liquid fluid consisting of the flowing Platelets o535 9o
'

components

White blood cells [

1- Cell (45"/0) 44%]Red blood cells ...

2-— plasma (55%) Antigens and Antibodies >\\Y/< %\r:ﬁ:
3- Serum = Plasma - Fibrinogen > 7
g . / Antibodies
' A*;ntigens ﬁ
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Relationship between ABO blood group and Coronavirus (COVID-19)

ABO & Rh Blood Group Systems " u\

In 1901, Austrian immunologist Karl Landsteiner
discovered ABO blood groups.

@Blood group systems are recognized

Most important ABO blood group system and Rh
system

M-N system also has little impor"rance}
Classification is based on inherited antigenic
substances

The most important and well studied blood group |
system is ABO Blood group} -

P
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Relationship between ABO blood group and Coronavirus (COVID-19)

Blood Type Genotype gab';?‘:g'r:e
A ':’A :2 AorO
Determined by the ABO gene located on chromosome 9 8 |4 ™| Boro
: : l_j:___l_l_l - I'Aie AB A, B,
CHONE N AB AB.
ABO gene - chromosom_e 9 - position 2 343 o ii . o
_——-—_-—_—---———-— \‘\
218588 23814

—tr——+1—- C
exons 1 2 3 4 5 6 7 6@6

7 exons, DNA 19.55 Kb, mRNA 1064 bp

The gene has three allelic form IA ,I® and i 69 69 69
These determine four type |of Blood group

4/5/2020 Ninevah Medical College / Ninevah University —505250;2%?6%3%"3;?“;%“;‘.":3 \
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Relationship between ABO blood group and Coronavirus (COVID-19)

Antigens are part of the surface of

cells - Red Cells have “Blood group ABO Blood Group System
antigens"”
- White cells and platelets have HLA Group A g AB 0
antigens (platelets also have HPA
antigens) Red
Blood
Cell Type

Antibody : are Protein molecules -

called immunoglobulins (Ig) _
- Found in the plasma/serum - Antigens ? ? ?7 None

Produced by the immune system Eiasen: | | |
following exposure to a foreign antigen AntigenA | AntigenB |AntigenA& B
Antibodies bind specifically to the Bntibodies| 0%
corresponding antigen on the red cells Present None
Anti-B Anti-A Anti-A & Anti-B
4/5/2020 Ninevah Medical College / Ninevah University %‘50;2‘:%?6%3%‘:{2?;?&%%& \
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Relationship between ABO blood group and Coronavirus (COVID-19)

R BCS A n1‘ igens Formation of the H antigen

H antigen : the H gene is located on the 19th chromosome in humans and code
for an enzyme that adds the sugar fucose to the terminal sugar of precursor

substance (PS)
H antigen is a precursor to each of the ABO blood group antigens ( A and B ),

apparently present in all people except those with the Bombay Blood
phenotype

Formation of
the B antigen

Formation of

the A antigen

----+ QGalactose
~===* N-acetylglucosamine

===+ QGalactose

Fucose
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Relationship between ABO blood group and Coronavirus (COVID-19)

RBCs Antigens

Red Blood Cell

*Why do Group *Group O
O individuals individuals have
have more H no A or B genes ;
to convert the H
antigentoAorB Hantigen-.-g
antigens....that

antigen than
the other

groups? means more H Aantigen-l-”
antigen sites Bantigen-l-g-o
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Relationship between ABO blood group and Coronavirus (COVID-19)

A & B antigen expression

Antigens A and B were initially
identified on human RBCs. However,
depending on the ABO phenotype of
the individual, they can also be
expressed on other types of cells,
including the epithelial cells of the
gastrointestinal and respiratory
tracts and the endothelial cells that
line the blood vessels, ( and are |

therefore termed histo-blood group |

antigen) in addition to the RBCs.

4/5/2020

Ninevah Medical College / Ninevah University

Microglia:

- Neuronal survival, connectivity, repair

me cells:
Iimmune surveillance; control keratinocyte
proliferation / differentiation

Macrophage (mammary):
Branching morphogenesis.
ductal development

Macrophage (cardiac):
Healing and remodelling of infarct ed
heart

Macrophage (splenic marginal
0ne):
Immune surveillance

Macrophage (kidney):

Ductal development

Bone marrow macrophage:

( ’ > o Erythropolesis; stem cell niche

Osteoclasts:
Bone remodelling

(2
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Relationship between ABO blood group and Coronavirus (COVID-19)

The prevalence of blood
types varies substantially
in different regions of the

Blood Type Distribution

AB 3%
B 8%

A 42%

in different regions of the world
L PEOPLE GROUP o | A B AB
Aborigines 61 39 0 0 .
S yesiiars - = ~ - The frequencies of
Ainu (Japan) 17 32 32 18 e — people with different
Albanians 38 43 13 6 TYPE ISTRI T10S
P - - = - — T ABO blood groups vary
[Ambs | 3+ | 31 | » | 6 | : : by ethnicity and
Jr— . - . _ O- 1 person in 15 7.7% location
Asian (in USA - General) 10 28 27 5 | A+ | 1personin3 | 323% '
mm iz ‘;: :; : | A- | 1personin16 | 6.5%
Basaies - — . . B+ 1 person !n 12 9.4%
Belgians e » s 3 | B- | 1personin67 | 1.7%
Blackfoot (NAITI Indian) 17 82 0 1 AB + 1 person in29 3.2%
et e : . . [TAB- [ 1personin167 | 0.7%
Brazilians 47 41 9 3
A Contribution to the Physical Anthropology and Population Genetics p
L. Beckman - “as revised by BloodBook com 12/07/2000; 07/22/2001; 04/10/2002; 05/22/2004; 07/12/2008 .(g
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Relationship between ABO blood group and Coronavirus (COVID-19)

Coronavirus disease 2019 (COVID-19)

CORONAVIRUS
2-14 DAY ®  WUHAN

We all know about INCUBATION
coronavirus disease 2019 e
because this ongoing
(COVID-19) pandemic
disease has been drastically
affecting our daily routine, e SN
infecting and sacrificing N

5 ™
many people 3
Y peop WY x HH
AVOID WASH HANDS NOT TRAVEL MEDICAL MASK AVOID CONTACT
ANIMALS WITH SOAP WHILE SICK WITH OTHERS
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Relationship between ABO blood group and Coronavirus (COVID-19)

Coronavirus disease 2019

- (COVID-19)
The disease is caused by the
coronavirus called "severe acute
respiratory syndrome coronavirus 2", e . Yo
in short, SARS-CoV-2. The disease oes of Arncir afEil | (CToR - i -
was initially identified in Wuhan in Fatigue: 44-70% Bluish face or lips
China (2019-2020), but has since Loss of smell: 15 to 30% - |~ Coughing up blood
.Spr'eﬂd worldwide. Common SympTOmS i?:ar:rr:e:-_s?.si ?;0% s it -~ Persistent chest pain
include fever, cough, and shortness Cough: 59-82% — = £ Pamecad i
. . i cells

of breath. Although most infected Coughingup | | .

. sputum: 28-33% — 1 Kidney failure
people show mild symptoms, some MTE S /] S
progress to severe pneumonia, Rl o o a7

multiple organ failure, and even

death. ﬁﬁ
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Relationship between ABO blood group and Coronavirus (COVID-19)

Coronavirus disease 2019
(COVID-19)

The virus is transmitted primarily

through respiratory droplets released .
by coughing and sneezing, %,',?f) cﬂ RU NAVl RUS

although people can become infected Eteg TRANSMITTED?
through physical contact with i s @

contaminated materials, B @
Time from exposure to onset of ) (\,;)

symptoms is generally between 2-14 pebptbiedid bl Uomloiedtdl i
days , with an average of 5 days el Doyl e oot
Unfortunately, there are no licensed @) s

vaccines or specific antiviral
medications available at this time
(MAY, 4, 2020).
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Relationship between ABO blood group and Coronavirus (COVID-19)

Distribution of COVID-19 cases world wide as of
1 MAY 2020

120000 -
Number of cases
m Other
100090 1 m Oceania
" Europe
m Asia
80000 "
M America
m Africa
50000 4
40000 4
20000 4

° ] Rl P "y | |
S S S S S S S

H SR P A 24N P

s

\

Day, month and year of reporting
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The name “"Coronavirus” derives from its
morphology reminiscent of the solar
corona.

Relationship between ABO blood group and Corona virus (COVID-19)

COVID-19

Human corona virus have been involved
in serious respiratory tract infections
, including SARS-COV responsible to
Severe Acute Respiratory Syndrome
(SARS) in 2003

MERS-CQV responsible for Middle 19**{6 ‘;if:rusd'fpﬂT causes CC:Y“:;\

. . -1soiate rom a parient in e
East Respiratory Syndrome (MERS) in “U.S, Viras particles are shown
2012 and emerging from the surface of
SARS-CQOV-2 responsible for COVID- cells cultured in the lab =
19 IN 2019-2020 -

4/5/2020 Ninevah Medical College / Ninevah University Sa:gbagzﬂ:;; 6%’;%‘;’5\‘;‘2‘;‘::‘-5‘1 \
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Relationship between ABO blood group and Coronavirus (COVID-19)

COVID-19

The virus is a positive-sense single-
stranded RNA virus. The size of the
genome is approximately 30 kilobases
long and contains approximately 10 genes.
The genome sequence has been
determined from dozens of isolates and Y TR E— ———
has been found to be h'ghly homologous encapsulated and has four structural proteins
to SARS-CoV and MERS-CoV and other : S(spike) , E(envelope) , M(membrane) , and
human coronaviruses, as well as to N (nucleocapsid), The N protein holds the

. . . RNA genome , and the S, E, and M together
coronaviruses in bats and pangolins. create the viral envelope

Viral Spike (S) proteins are glycopr'o?eins\
embedded in the membrane, and they are
"coronas" of viral particles. §

Saba.alsultan @uoninevah.edu.iq \
sabbamedi689@yahoo.com

--------- Spike (S)

=== Envelope (E)

- = = Nucleocapsid (N)
== Hemagglutinin - esterase (HE)

=== Membrane (M)
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Relationship between ABO blood group and Coronavirus (COVID-19)

COVID-19 Spike ( S-protein ) & ACEZ2

S proteins mediate viral association with cells. Both the

SARS-CoV and SARS-CoV-2 S proteins have been shown to
physically interact with the cellular angiotensin-converting SARS-Col
enzyme 2 (ACE2). 2

ACE2 also serves as the entry point into cells for i
some coronaviruses The human version of the enzyme is
often referred to as hACE2 P

s \ :m.,,% Klinisch-getestetes Medikament
o Uy, Clinically-approved medication
n

Anheftungsprotein ,Spike”

/ Attachment protein ,spike”

ACE2 is present in most organs: ACE2 is attached to the cell
membrane of mainly lung type IT alveolar cells, enterocytes
of the small intestine, arterial and venous endothelial cells
and arterial smooth muscle cells in most organs. Wirtszell

Zellmembran
Cell membrane

This entry process also requires priming of the S protein by
the host transmembrane protease serine TMPRSSZ2, the

inhibition of which is under current investigation as a ﬁ
potential therapeutic

4/5/2020 Ninevah Medical College / Ninevah University —502250;2‘:%';6%3%‘;2?‘:%“&%?;1& \
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spike

CoV-2

TMPRSS2

T

TMPRSS2
inhibitor

@ Soluble
ACE2

Relationship between ABO blood group and Coronavirus (COVID-19)

COVID-19 Spike ( S-protein ) @ ACE2

@ spike

vaccine

ACE2
receptor blocker

Therapeutic approaches

4/5/2020

SARS-COV-2 s rotein

Q (O) )
3

Strong
inhibition

Airway cell

; Receptor
TMPRSS2 Infection

Activation of S protein by proteolytic cleavage

| Nafamostat, an existing safe drug, may inhibit entry of SARS-CoV—2.|

Japanese researchers suggest |

Nafamostat mesylate (Fusan), a dr'u[gj

used to treat acute pancreatitis,
could be r'epur'posed to inhibit SARS
CoV-2, the virus causing the COVID

19 pandemic, from entering human

TMPRSS2

o

:

cells

Ninevah Medical College / Ninevah University
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/
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Relationship between ABO blood group and Coronavirus (COVID-19)

COVID-19 Spike ( S-protein ) & ACEZ2
Renin angiotensin aldosterone system

- |
j o

= Pulmonar

— . Endothelium
Liver u

| Heart
) oS

Converting Enzyme

Angiotensinogen‘—} Angiotensin| ———— Angiotensin Il——>» @

Renin

Increase heart
rate and

contractility v
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Saba.alsultan @uoninevah.edu.iq \
sabbamedi689@yahoo.com



mailto:sabbamedi689@yahoo.com
mailto:sabbamedi689@yahoo.com

Relationship between ABO blood group and Coronavirus (COVID-19)

COVID-19 Spike ( S-protein ) & ACE2
Renin angiotensin aldosterone system

Conceptual Illustration on the
predisposing role of ABO blood type to
cardiovascular diseases and COVID-19
severity. Blood O type is protective .® . _ACE2
against the development of :

cardiovascular diseases and severe
COVID-19 as it is associated with lower
angiotensin-converting enzyme (ACE)

Angmtansmngan

Angmtensml ﬁ' Angiotensin (1-9)

l%

level and higher ACE2 activity. Blood A r.’l-‘imu.fatin Anglutansln I Angiotensin (1-7)
type is risky for the development of .._ :
cardiovascular diseases and severe ", :
COVID-19 due to: (a) its positive ~ Y

association with ACE activity, and (b) the *I | Eardimularl

attachment of adhesion molecules on the COVIDA
vascular wall that increases inflammation
and decreases blood circulation.
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Relationship between ABO blood group and Coronavirus (COVID-19)

Some Facts

The GATC haplotype of the four polymorphisms of the ABO gene

(rs8176746, rs8176740, rs495828, rs12683493), which is prevalent among non-O blood
type patients, is positively associated with ACE activity. Thereby, O blood type carriers
should have lower ACE levels and a higher probability of enjoying protection from
ACE2-conveyed benefits.

Consistent with this, blood type O carriers have a higher interleukin 6 (IL-6) level than
non-type O carriers. IL-6 is a proinflammatory cytokine triggering the production of
acute-phase proteins such as C-reactive protein. As higher levels of C-reactive protein
were detected among ACE-inhibitor-induced coughers than controls, we would expect a
positive relationship between IL-6 secretion and ACE inhibitor and/or ACE2.

A genome-wide association study (6WAS) found that blood type O carriers have
increased IL-6 levels than individuals carrying the other blood group types.

i~
https://journals.sagepub.com/doi/pdf/10.1177/2047487320922370 ﬁ
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Relationship between ABO blood group and Coronavirus (COVID-19)

COVID-19 & ABO Blood group

Fact:

*SARS-CoV replicates in epithelial cells of the respiratory and
digestive tracts that have the ability to synthesize A and/or B

glycan antigens, depending on individual’'s ABO phenotype.

Assumptions:

*The S proteins produced in A, B, or AB individuals could be
decorated with A, B, or A/B glycan antigens, respectively.

*Anti-A, Anti-B, and Anti-A,B antibodies could bind to the A, B,
and A/B antigens on the S proteins, respectively, and block
the interaction between S and ACEZ2 proteins.
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Relationship between ABO blood group and Coronavirus (COVID-19)

COVID-19 @ ABO Blood group
SARS-CoV-2 Infectivity

A antigen B antigen A & B antigens None

A virus B virus O virus

A individual B individual AB individual O individual

Anti-B Anti-A None Anti-A  Anti-B
Anti-A,B i
4/5/2020 Ninevah Medical College / Ninevah University Saba.alsultan @uoninevah.edu.ig \
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Relationship between ABO blood group and Coronavirus (COVID-19)

CONCLUSION:

*People with blood group A have a significantly higher risk for
acquiring COVID-19 compared with non-A blood groups.

*People with blood group O have a significantly lower risk for the
infection compared with non-O blood groups.

y

P
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