antibodies.

transplantation.

Results: 65 related articles and review were found.

This review discusses current yndings in the subject and addresses the clinical relevance of Non-HLA
Methods: This traditional narrative review used PubMed and Medline searches for English language reports on

Non HLA abs during last 20 years. The search included the key words: non-human leukocyte; antibodies; kidney;

Conclusion: Non-HLA immunity is associated with poor graft survival, rejection and chronic graft loss. Moreover,
they could be used as biomarkers of ongoing immune response and as predictors of graft failure.

Keywords: Non-human  leukocyte;  Antibodies;  Kidney;
Transplantation
Abbreviations: Abs: Antibodies; AEPCA: Anti-Endothelial

Precursor Cell Antibodies; AECA: Anti-Endothelial cell Antibodies;
AMR: Antibody-Mediated Rejection; Anti-Col: Anti-Collagens; AT1R:
Angiotensin Il Type 1 Receptor; Anti-Kal tubulin; Anti-Tubulin ; AVA:
Anti-Vimentin Antibody; C4D: Complement Component 4d; DSA:
Donor-Speci ¢ Antibodies; EC: Endothelial Cell; ELISA: Enzyme-
Linked Immunosorbent Assay; ETAR: Endothelin-1 Type A Receptor;
FSGS: Focal Segmental Glomerulosclerosis; HLA: Human Leukocyte
Antigen; MHC: Major Histocompatibility Complex; MICA: Major
Histocompatibility Complex Class | Chain-Related Gene A; Non-HLA
abs: Non-Human Leukocyte antibodies; XM: Crossmatch

Introduction

Non-HLA antigens include antigens expressed on endothelial,
epithelial cells, parenchymal cells and circulating immune cells [1-3].
Non HLA abs can be directed against auto- or allo-antigens and be
either present pre-transplant or de novo formed post transplantation [3].
Furthermore, e most reported Non-HLA abs include those directed
against Angiotensin 1l Type 1 Receptor (AT1R-Ab), Endothelin Type A
Receptor (ETAR), MHC Class | Chain-Related Antigen A (MICA-Ab),
Vimentin (AVA), Tubulin (anti-Kal tubulin), Collagens (anti-Col) Anti
Endothelial Cell Antibodies (AECA), anti-heat shock protein, and anti-
phospholipid (Table 1) [4,5].

Moreover, the triggers of activation or transition of these Non-HLA
abs toward pathogenicity are likely acute rejection, hypoperfusion,
ischemia reperfusion, calcineurin toxicity, infection, and recurrent
diseases [6].

Non-HLA abs have a stronger role in gra dysfunction and
rejection; Antibody-Mediated Rejection (AMR) or C4d deposition in
the absence of circulating donor speci ¢ Non-HLA abs than previously
thought [1,5-7]. e aim of this review is to shed light on Non-HLA abs
development, mechanism of action, clinical relevance, and treatment.

Mechanism of NON-HLA antibodies production

Injury of gra endothelium by Non HLA abs can lead to exposure
of neo-antigens which consecutively stimulate the production of
antibodies against non-HLA antigens [1,4,5,7-9]. Furthermore,

Cytokine storm during brain death and in ammation associated with
an ischemia-reperfusion injury, vascular injury, and/or rejection may
cause increased expression of cryptic autoantigens, and may stimulate
Non-HLA abs production. Additionally, immune activation, tapered
immunosuppression in transplant recipients may stimulate Non HLA
abs production [10].

However, several studies reported other ways of Non-HLA abs
development other than sensitization [1,11-13]. For example, an
A5.1 mutation in the donor, which is related to the MICA*Q08 allele,
is associated with a strongly increased MICA expression on donor
endothelial cells compared to wild type donors and therefore these
mutated MICA molecules are important targets for antibody formation
[14]. Additionally, mismatching on certain amino acid residues leads
to increased MICA antibody formation and it can be that based on
the 3D-structure of MICA, these structures are more accessible for
antibodies [1,13].

HLA antibodies and NON-HLA antibodies correlation

Conversely, in ammatory response induced by Non-HLA abs
could sequentially upregulate HLA expression, increase the risk for a
patient to develop HLA-speci ¢ antibodies and thus make the allogra
more susceptible to an allo-immune response involving both humoral
and cellular [1,2,4,5,8,15].

Numerous studies showed that patients with both HLA and non-
HLA antibodies had lower gra survival rates compared to patients
with either one of them [16]. It is assumed that HLA and non-HLA
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antibodies have a synergistic e ect [4,15].
Non-HLA antibodies incidence and pathogenicity

Non-HLA abs may function as complement- and non-complement-
xing antibodies and they may induce a large variety of allogra injuries,
re ecting the complexity of their acute and chronic actions [17].

Complement-dependent and complement-independent mecha-
nisms are not mutually exclusive [8,18]. For example, Anti-Vimentin
Antibodies [AVA] seem to x complement [19]. Similarly, MICA Abs
have been shown to be more e cient at complement activation and
have been associated with C4d = AMR [2]. In contrast, 40%-50% of
cases with severe vascular changes such as brinoid necrosis are C4d-
negative, implicating involvement of either non-complement- xing
antibodies or other mediators, as noticed in of cases of AMR in the
presence of AT1R-Ab or AECA that occurred without evidence of com-
plement activation [2, 20,21].

Besides, antibodies can induce lysis of target-cells with membrane
bound antibodies through activation of natural-killer cells, a process
called antibody-dependent cell mediated cytotoxicity [1,22].
Furthermore, Non-HLA abs may also contribute to short and long-term
structural changes in the arterial wall or duct epithelia that promote
clotting or/and narrowing [8].

Additionally, e capability of Non-HLA abs to mediate allogra
injury may depend on their speci city and a nity, density of the target
antigen, and synergy with HLA antibodies [2].It is unlikely that Non-
HLA abs can directly induce major gra damage since hyperacute
rejection induced by these antibodies rarely occurs (Table 2) [23-37].

Non-HLA Antibodies as Biomarkers of Injury

On the other hand, other studies claimed that Non-HLA abs may
represent a marker for injury or humoral activation rather than having
independent pathogenic potential [2,11].  erefore, in the near future,
Non-HLA abs may be used as biomarkers of ongoing immune response
and herald the need for more suitable immunosuppression [8].

Compartment speci city

Non-HLA immune responses, including anti-MICA antibodies,
were detected against kidney compartment-speci ¢ antigens, with
highest post-transplant recognition for renal pelvis and cortex speci ¢

Targets for Non-HLA Antibodies

b Major histocompatibility complex class | chain-related gene: A
(MICA), B (MICB)

L Antibodies against G Protein-Coupled Receptors (GPCRs): AT1R

(Angiotensin Il type 1 receptor) and Endothelin-1 type A receptor

(ETAR)

Antiendothelial cell antibodies (AECAS)

Anti endothelial precursor cell antibodies (AEPCA)

LG3 (Perlecan)

Intercellular adhesion molecule 4 (ICAM4)

Anti-GBM Glomerular basement membrane (GBM)

Antivimentin: Intermediate Filaments — Vimentin (AVA)
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Clinical Relevance of Non-HLA antibodies

Antibody Clinical Relevance

*Expression increases during rejection [2].

*Post-transplant development of IgG AVA was a risk factor
Antivimentin (AVA) | associated with chronic injury such as interstitial ybrosis and

tubular atrophy [27, 40-41].

Maior *Correlated with rejection (acute and chronic) and poor
histocomj atibilit allograft survival (only signiycant in low immunological risk
p Y transplantations: well matched for the HLA) [1,7,42,44]
complex class
| chain-related . ) ) . "
gene: A Contrary to expectations, patlents_wnh positive
pretransplant MICA antibodies had superior death-censored
(MICA) renal allograft survival when compared with MICA-negative

patients [1].

Anti-endothelial
recursor cell . . I .
P antibodies *Strongly associated with acute rejections and increased
serum creatinine levels at 3 and 6 months post-Tx [45].
(AEPCA)

*Associated with a higher incidence of graft loss [1,28,49],
severe rejection [chronic and acute rejection (AMR and
cellular mediated) and malignant hypertension [7,27,29,46].

*Patients with bothAT1R-Ab and HLA-DSA had greater
incidence of allograft damage and graft loss [29,46-47].

*Patients with anti-AT1R Abs level >9 U/ml run a higher risk
of graft failure independently of classical immunological risk
factors [28].
Angiotensin Il type

1 receptor (AT1R) *Patients with both anti-AT1R and DSA had lower graft

survival than those with DSA alone [48].

*Associated with a higher incidence of graft loss and
rejection during the yrst post-transplant year [1,5,49].
E?gg;hfg:]é.%r:% *Vasculopathy or arteritis were observed in patients with
p anti-ETAR 0 2.5 U/mL (p=0.0275) [5].

Duffy antibody
(a chemokine
receptor)
Agrin antibody
ybronectin and
collagen IV
antibodies

*Associated with chronic renal allograft histological injury [7].

*Associated with transplant glomerulopathy [7].

*A signiycant risk factor for development of transplant
glomerulopathy, a chronic lesion characterized by
duplication of glomerular basement [27,50].

*AECAs are a risk marker for acute rejection [51]

*associate with both severe rejection (cellular mediated
rejection and (AMR)) in kidney transplant recipients [2,52].
Antiendothelial cell| ' eC" ( )) in kidney P P! (252]
antibodies (AECA) . . . . A
*high prevalence of C4d negative microcirculation injury
[53].

Table 3: Clinical relevance of non-HLA antibodies.

Non-HLA antibodies monitoring and gra failure prediction

Many of the late gra failures attributable to non-HLA e ects
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(antibodies against antigens expressed on umbilical vein endothelial
cells), ELISA or ow-crossmatch techniques (antibodies against donor
endothelial progenitors) (Table 4) [3].

At present, use of both ELISA and cytotoxicity assays in parallel
for pre-transplant testing seems judicious to allow a separation of anti-
HLA from anti-non-HLA activities [14].

Current Treatment Modalities for Pathogenic Non-HLA
Antibodies

e presence of Non-HLA abs are not an absolute contraindication
to transplantation, but rather may suggest previous or ongoing tissue
injury, and may be useful in identifying patients who should be treated
either prior to transplantation or post-transplantation to avoid gra

injury [2].
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