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ABSTRACT The blood groups antigens are not restricted to erythroid cells and are widely distributed in several tissues
and fluids. The purpose of this study is to describe the influence Lewis, Duffy and Kidd blood groups on renal graft
rejection.
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Introduction

Renal transplantation is the standard form of therapy for patients
with end-stage renal disease[1]. However, acute and chronic re-
jections remain the main cause of allograft failure, even with
the introduction of new and more powerful immunosuppres-
sants[2].

The immunological mechanisms that can explain rejections
may include a T cell immune response, along with the recogni-
tion of histocompatibility antigens, activation of T lymphocytes,
and induction of a cellular and humoral cascade, resulting in in-
travascular and extravascular hemolysis and graft failure caused
by the action of complement fixation antibodies [3,4,5].

The Lewis, Duff (FY) and Kidd (JK) blood groups are antigens
of minor histocompatibility, polymorphic and immunogenic. Im-
munization directed against minor histocompatibility antigens
in renal allograft rejection has been established for some time,
but the specificity of these antigens and the influence on external
renal failure remains uncertain [6,7].

This study aimed to investigate the influence of Lewis, FY
and JK blood groups on renal graft rejection.
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Methods

The electronic searches were carried out in PUBMED, LILACS
and SCIELO. The search strategy used in PUBMED was “renal
allograft” [MeSH Terms] OR “kidney transplant * [Text word]
and “rejection” [sb]. The terms “renal allograft rejection” were
used for LILACS, “blood group system” for SCIELO and “Lewis,
Duffy and Kidd” for PUBMED.

Influence of Lewis blood group on renal graft rejection

The Lewis blood group system is an essential set of histocom-
patibility antigens. Lewis antigens are derived from plasma and
adsorbed onto erythrocytes[8]. Its expression depends on the
interaction of two fucosyltranferases, products of the FUT2 and
FUT3 genes on chromosome 19p13.3. They are expressed in
different human tissues, including, for example, the renal cor-
tex, pancreas, stomach mucosa, intestine, skeletal and adrenal
muscle [9,10].

Few studies report the influence of the combination of Lewis
antigens on renal transplantation[11,12]. In the post-transplant
period, anti-Lewis antibodies can injure the graft leading to C4d
deposits in the peritubular capillary endothelium, as well as
C3, IgG and IgM deposits in glomeruli and blood vessels[13,14].
In receptors with a positive Lewis phenotype, there is no in-
fluence on the graft outcome. However, for receptors with Le
(a-b-) phenotype, graft survival seems to be inferior due to the
formation and action of anti-Lewis antibodies before or after the
transplantation. Anti-Leb antibodies seem to be responsible for
the dysfunction of renal allografts, probably because of aggluti-
nation15. The correlation between HLA and Lewis is not only
addictive, taking into consideration that renal graft failure may
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develop in a variety of circumstances. Lewis’s compatibility is
essential for the prognosis of renal transplantation. Therefore,
as it is shown in (table 1), three cases with anti-Lewis alloanti-
bodies, out of a total of 339 submitted to kidney transplantation,
suffered severe rejection of the kidney graft [13].

Figure 1: Renal biopsy (original magnification × 600) of the
patient, a white 59-year male. In the center of the image, per-
itubular capillaritis is visible[37].

Figure 2: Renal biopsy (original magnification × 400) of the
patient, a white 59-year male. The inflammatory lymphoplas-
mocytic infiltrate visible, with activation of the endothelial cells
in the arterioles and renal tubular lesion with vacuolation[37].

Influence of Duffy blood group on renal graft rejection

The Duffy blood group system is of interest in different fields
of medicine[16, 17]. Its antigens are immunologically distinct,
referred to as Fya and Fyb[18]. The Fy (a-b-) phenotype is as-
sociated with African nephropathy and the lower rate of renal
graft survival[19]. In the renal transplant model, the Duffy blood
group is considered a minor histocompatibility system and can
act as a CC chemokine receptor (MCP-1 [CCL- 2], RANTES [CCL-
5]) and CXC class (i.e. IL-8 [CXCL-8], GRO-α [CXCL-1], NAP-2

Figure 3: Immunofluorescence image that depicts humoral re-
jection and demonstrates complement deposits (C4d) in the
peritubular capillaries (arrows)[37].

[CXCL-7]), in endothelial cells in the postcapillary venules of
the human kidney [20, 21, 22,23]. Chemokines can recruit in-
flammatory cells for renal allografts[24]. A characteristic of renal
allograft rejection is the deposition of C4d in peritubular cap-
illaries in combination with the accumulation of inflammatory
cells, sometimes neutrophils[25]. In this case, the Duffy system
may be the reason for the unfavourable outcome in renal trans-
plantation for inflammatory reasons in the face of accumulation
of chemokines in renal tissue [26-27].

Influence of Kidd blood group on renal graft rejection

The Kidd blood group became interesting for renal transplanta-
tion because it acts as a transporter of (UTB) [28, 29]. The location
of the JK antigens in renal cells raises questions about the impact
of antigens of the Kidd system on renal disease[30]. The Kidd
blood group has three antigens, Jka, Jkb and Jk3, found in red
cells and endothelial cells of the inner lining of blood vessels
in the renal medulla. Researchers have found that individu-
als with the Jk (a-b-) or Jk-null (UT-B null) phenotypes have a
lower capacity for urine concentration and risk of severe renal
impairment[31].

The Jk (ab-) phenotype is rare in most populations and is
often detected after transfusion or pregnancy[32]. Studies in-
dicate that the incompatibility of the Kidd blood group has an
unfavourable effect on graft survival and, in some cases, it may
be directly associated with the hyperacute graft rejection[33],
[34].

In rejection of renal allografts, anti-Jk antibodies bind to Kidd
antigens on endothelial cells, causing endothelial capillary de-
struction[35,36]. A renal biopsy revealed the humoral rejection of
the allograft characterised by peritubular capillaritis, as shown
in Figure 1, lymphoplasmacytic infiltration, activation of the
tubular and arteriolar endothelium, as shown in Figure 2, com-
plement deposition (by immunohistochemical staining) and C4d
deposition in peritubular capillaries, as shown in Figure 3. The
patient developed anti-Jka antibodies. The renal graft was re-
moved due to chronic rejection[37].

These data confirm previous findings of the role of Kidd as a
histocompatibility system in renal transplantation. Besides this,
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Table 1 The results of histological and immuno-phonological examination of kidney allograft biopsy specimens in patients with
anti-Lewis alloantibodies.

Case 1; Biopsy1
Case1;

Biopsy2
Case 2; Biopsy1

Case 2;

Biopsy2
Case 3; Biopsy1

Neutrophils in PTC + + + + +

Neutrophils in glomeruli + + + + +

Arterial fibrinoidnecrosis _ _ _ _ +

Glomerulitis + + + +

Thrombi in glomerular capillaries _ _ _ + +

Thrombi in arterioles _ _ _ _ +

Acute tubular injury _ _ _ + +

C4d in PTC +/- + + + Necrosis

C3 in glomeruli and vessels + + + + + only in glomeruli

IgG in glomeruli and vessels + + + + +

IgM in glomeruli and vessels + + + + +

Abbreviation: PTC, peritubular capillaries[13].

they demonstrate that Kidd’s influence is more significant in
high-risk patients. Therefore, patients with renal transplant re-
jection episodes should be examined to verify the presence of an-
tibodies against Kidd antigens using blood bank techniques[37].
On the other hand, studies also show that the Jk (a+b+) pheno-
type offers protection because they do not produce antibodies
against these antigens[38].

Conclusion

With the improvements in renal transplantation, studies with
less immunogenic blood groups have become more relevant
as they may influence the success or failure of the renal graft.
We argue here that the cumulative incompatibility of Lewis,
Duffy and Kidd has an unfavourable effect on renal graft and
if a transfusion is required, it is essential to guarantee compat-
ible antigen blood components that do not correspond to any
antibody specificity in the serum or plasma of the receptor.
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