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When this edition of TMH dedicated to the relation-
ship of blood groups and diseases was initially planned, 
the intention was to create a special issue on blood groups 
and their predisposition to hereditary diseases. Very 
quickly, a collection of proven and anecdotal evidence 
emerged as to which blood group systems and constella-
tions were responsible for or protected against certain 
pathological situations. In addition to seemingly clear ge-
netic heritability of certain disorders, numerous viruses 
(e.g., Noroviridae), microorganisms (different bacteria), 
and protozoan parasites (e.g., Plasmodium) interact with 
the products of our blood group genome and improve or 
worsen our health under certain conditions. The CO-
VID-19 pandemic and the intensively discussed possible 
influence of the ABO blood type on it made such interac-
tions a hot topic in transfusion medicine [1].

On closer inspection, the clear demarcation between 
“heritability” and “environmental influences” appeared 
difficult as exemplified by the long-known plasma-level 
variation of the von Willebrand factor (VWF), with high 
levels causative of higher risks for thrombosis in non-
blood type O individuals and the level of expression 
linked to ABO phenotypes published elsewhere. It is esti-
mated that approximately 65% of the VWF level variabil-
ity is heritable, while the ABO blood group locus alone 
contributes approximately 25% [2, 3]. However, more re-
cently in mice, hepatic VWF synthesis was also shown to 
be regulated by gut microbiota [4]. In the end, both “genes 
and environment make the organism” [5].

Notwithstanding the above considerations, for this is-
sue we decided to focus on hereditary diseases that can be 
clearly deduced from certain blood group phenotypes. If 

the term “hereditary disease” is used only for those dis-
ease states that impact life expectancy or quality of life, 
the list of known associations is surprisingly short.

A few blood group systems have been known to be as-
sociated with serious diseases for many years. Pertinent 
examples are the I (ISBT 027) blood group system in 
which the adult i phenotype may be accompanied by con-
genital cataract depending on the causative mutation [6]. 
Another example is represented by the XK (ISBT 019) 
blood group system, the underlying gene of which has 
been known to be associated with the McLeod syndrome 
for more than 25 years [7]. In this issue, Peikert et al. [8] 
report on the latest findings on the blood group system 
XK (ISBT 019) and the associated hereditary disease of 
McLeod syndrome. Observations of an interaction be-
tween Kx and the gene product of VPS13A published else-
where finally promise to allow for an explanation of the 
neurological aspects of this disease [9, 10].

More recently, associations between new blood group 
systems and hereditary diseases have already been report-
ed at the time of their discovery. The blood group system 
CD59 (ISBT 035) is one such example. CD59 was known 
as complement inhibitory protein, defects of which could 
cause inherited anemia long before the detection of anti-
CD59 antibodies promoted it into a blood group protein 
[11]. In this context, Weinstock [12] reports on CD59 and 
inheritable paroxysmal nocturnal hemoglobinuria. Of 
note and in addition to CD59, the new blood group sys-
tem EMM (ISBT 042), which has been described only re-
cently, can also be observed in patients affected by parox-
ysmal nocturnal hemoglobinuria [13].
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Latest reports on new blood group systems and their 
relationship to hereditary diseases also including individ-
uals with the rare Ver-negative phenotype in the CTL2 
(ISBT 039) blood group system show hearing loss for high 
frequencies, while PEL (ISBT 040)-negative individuals 
suffer from impaired platelet aggregation [14].

In this issue, Daniels [15] reports on another heritable 
condition related to the Augustine blood group system 
(ISBT 036). Augustine is encoded by the gene ENT1 and 
is present in almost all human tissues. It facilitates the 
transfer of purine and pyrimidine nucleosides and is re-
sponsible for the majority of adenosine transport across 
plasma membranes. Adenosine transport appears to be 
an important factor in the regulation of bone metabolism. 
Affected individuals suffered frequent attacks of pseudo-
gout, a form of arthritis, in various joints with multiple 
calcifications around their hand joints.

The three review articles on linkage between blood 
group phenotypes and hereditary diseases presented in 
this issue are a representative but not comprehensive col-
lection of the current state of knowledge. We would have 
liked to see more contributions on this topic. Obviously, 

the number of experts in the overlapping field of (new) 
blood group systems with concomitant relevance in he-
reditary diseases is limited. Thus, this area could offer a 
new field of activity for researchers. In any case, the arti-
cles – once again – prove that blood group antigens are 
located on functional proteins which, in addition to their 
importance for transfusion medicine, also fulfil impor-
tant biochemical functions.
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