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Table 1 The relationship between blood groups and host susceptibility to infectious diseases

(For review please see reference No. 1)

Blood Type Infectious diseases

Evidences and/or proposed mechanisms

1. ABO/Lewis 1.1 Cholera caused by Vibrio

and secretor status  cholera (O1 serotype, El Tor

biotype)

1.2 gastric ulcer caused by

Helicobacter pylori

1.3 Norovirus infection

1.4 HIV/AIDS

Bacterium adheres a Le® epitope on high-molecular-
weight type 1 glycosphingolipid expressed by intestinal
epithelium.

Cholera toxins secreted by the enterocyte-bound vibrios
could bind ABO-active GM1 derivatives and Le”.

It has been hypothesized that non-secretors with
blood group O are more susceptible to severe cholera.
Since, there is no A/B active glycoconjugates contained
in their secretions. Therefore, there is no decoys to
outcompete the cholera toxin from GM1 receptor
binding to intestinal epithelium resulting in stimulation

of water efflux into the gut lumen.

H. pylori adheres stomach wall using adhesin BabA
which binds the Le®, particularly ALe® and BLe".
Colostrial milk enriched with Le” could inhibit H. pylori
binding to gastric epithelium.

Non-secretors with blood group O, Le (a+b-) once
infected with H. pylori have a higher risk to develop

severe gastric ulcer.

Norovirus could mediate hemagglutination in an ABO
blood group-specific manner.

Norovirus-like particles agglutinate red blood cells
carrying O, A, and AB antigens but not B and Oh.
Norovirus bind preferentially type I ABH and Le’
expressed on enterocytes.

Secretors with blood group O, Le (b+) are more
susceptible to norovirus infection.

However, neonates fed with the colostrial breast milk
enriched with Le” could be protected from norovirus
infection. This might be due to decoy effect.

During virus budding, the human immunodeficiency
virus (HIV) could pirate ABH-active glycosphingolipid
and linked on Env glycoprotein gp120 from plasma
membrane of infected host cells such as T lymphocyte.
The ABH-conjugate gp120 mediates cell adhesion,
hence, host serum contain blood group incompatible
antibodies could neutralize the HIV.

Non-secretors have less susceptibility to HIV infection.
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Table 1 The relationship between blood groups and host susceptibility to infectious diseases (continue)

Blood Type Infectious diseases Evidences and/or proposed mechanisms
1. ABO/Lewis 1.5 Malaria caused by e Some strains of P. falciparum could mediate rosette
and secretor status  Plasmodium falciparum formation of the infected red blood cells in an ABO type-
(continue) specific manner (A > B > O).

o Rosette formation is thought to responsible for
microvascular thrombosis and ischemia, and cerebral
malaria.

o Individuals with blood type A, B, and AB have a higher
risk to develop cerebral malaria comparing to group O
persons.

e Group O red blood cells infected with P. falciparum

are rapidly phagocytosed and subsequently reducing

parasitemia.
2. Duffy 2.1 Malaria caused by « Duffy antigen receptor for chemokines (DARC) is a one
Plasmodium vivax of receptors for P. vivax.

o A 98-100% of black who live in western, central, and
southeastern Africa especially where the P. vivax
endemic have Fy(a-b-) phenotype. This coincides with
low incidence (0.6%) of P. vivax infection.

o Heterozygous silent FY*B™ allele (both FY*A / FY*B™
and FY*B / FY*B™) affects the expression of DARC
which likely reducing susceptibility to the infection.

e Positively charged binding site of P. vivax Duffy binding
protein (PvDBP) expressed on the merozoite bind
preferentially the opposite charge domain of Fy” rather than
Fy® which carrying the similar charge.

2.2 HIV/AIDS e High disease burden and incidence of HIV/AIDS in the
African population are associated with blood phenotype
Fy(a-b-).

e The phenotype Fy(a-b-) is also associated with neutropenia
(absolute neutrophil < 2,500 cells) which is a predispose
factor to turn HIV seroconversion in high exposure risk

group.

3. Diego 3.1 Malaria o Heterozygous mutation (wt / SLC4A1A27) of Band 3 or anion
exchanger 1 (AE1) resulting in ovalocytosis of red blood cells
that have less flexibility and fluidity of plasma membrane
which inappropriate for P. vivax infection.

o Southeast Asian ovalocytosis (SAO) is associated with
reducing susceptibility of red blood cell to plasmodia
infection.

e The SAO reduces a risk of cerebral malaria since the
infected ovalocytes have reduced in microvascular adhesion

ability.
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Table 1 The relationship between blood groups and host susceptibility to infectious diseases (continue)

Blood Type Infectious diseases

Evidences and/or proposed mechanisms

4. Knops 4.1 Mycobacterial infections

o Heterozygous mutant McCoy (McCoy® / McCoy”) and Swain_
Langly (SI1 / S12) result in high mannose binding activity of
complement receptor 1 (CR1). Therefore, CR1 recognize more
efficiently mycobacterial lipoarabinomannan and facilitate
phagocytosis of the bacteria leading to reduce a risk to the

infections.
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