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The role of nonadherence in donor-specific antibodies formation
and their effects on kidney transplant function

VYiora HENMomTOBaWka TEpaNHje y HACTAHKY aHTHUTENA CIIeU(DUIHUX 3a JOHOpa

U BbUXOB YTHUIIA] HA PYHKIM]Y TpaHCIUTaHTHpaHOT OyOpera

SUMMARY

Introduction Antibody-mediated rejection is one of the
leading causes of graft loss after kidney transplant.
Donor-specific antibodies (DSAs) are recognized as
biomarkers of transplant rejection. The aim of this study
was to describe the association between nonadherence
and DSAs formation.

Case outline A 21-year-old patient underwent a living-
related donor kidney transplant procedure in October
2017. The donor had the same blood type as the patient
with one mismatch at the HLA-B and HLA-DR loci. The
presence of pre-transplant human leukocyte antigen
donor-specific antibodies (HLA-DSAs) was not
confirmed. The postoperative course was uneventful.
Three months post-transplant, low tacrolimus levels and
consequent increase of serum creatinine were evident.
Five months post-transplant, the occurrence of HLA-
DSAs was confirmed along with de novo donor-specific
anti-HLA-DQB1*06:04, mean fluorescence intensity

(MFI) was 20725. Acute antibody-mediated rejection of

kidney transplant was diagnosed, and the following
treatment was  applied:  corticosteroid  pulses;
immunoglobulins, and plasmapheresis. Stable graft
function persisted over following one-year period, but
over time, low tacrolimus Jdevel, increase” in serum
creatinine and proteinuria reappeared. Heteroanamnestic
data indicated an irregular taking of immunosuppressive
drugs and  an inadequate hygiene-dietary regimen.
Repeated anti-HLA-DQB1*06:04 testing revealed MFI
5933. Graft/biopsy demonstrated elements of chronic
active antibody-mediated. rejections, acute T-cell
mediated rejection, interstitial fibrosis and tubular
atrophy. Despite repeated anti-rejection therapy, total
graft loss has occurred.

Conclusion Nonadherence to recommended
immunosuppressive regimen brought about the de novo
HLA-DSAs formation as well as production of antibody-
mediated and T-cell mediated rejection, and consequent
total loss of kidney transplant function.

Keywords: kidney transplant; nonadherence; donor-
specific antibodies
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CAKETAK

YBoa AHTHTENIMMA ITOCPEIOBAHO OAOAIMBAKE je jeaaH
on Bojehux y3poka ryOuTka rpadra HaKOH
TpaHCIUaHTaluje OyOpera. AHTHTena crenuduyHa 3a
JoHopa (DSA) npeacrasibajy jeJaH ol 6MoMapKepa OBOT
mporeca, a HWb paga je Ouo Ja NpHKaKe YIOTY
HeaJXepeHIHje y IHXOBOM HACTAHKY.

Ipuka3 oosecHuka bonecHuky crapom 21 rommuy je
oktoOpa 2017. roxmuHe ~ypaleHa TpaHCIUIAHTAIHja
OyOpera o1 )HBOT, CPOHOT J]aBa0Ila UCTE KPBHE TPYIIE,
ca jeqHuM HenoayaapawmeMy HLA-B u HLA-DR nokycy.
IIpe TpaHCIUIaHTaLHje HHUjE JO0KA3aHO MPHUCYCTBO anti-
HLA anturena cnetinduynuX 3a-noHopa (HLA-DSAS).
IMocromepanoHu TOK je MpoTeKao 0e3 KOMILIMKAIH]ja.
Tpu Mecena HAKOH TPaHCIUIAHTALHj€ 3allaXeH je HU3aK
HUBO TaKpoJHMMYyca, IIOCIe Yera je ycieauo MopacT
KOHIICHTpalKje CepyMCKOr KpeaTwHHHa. IleT Mecenn
HAKOH TPaHCIUIAHTAIlHje JI0OKa3aHo je mpucyctBo HLA-
DSAs, ca HOBOCTBOPEHUM aHTUTEJIOM CIEIU(UYHUM 32
noHopa, anti-HLA-DQB1*¥06:04, cpenmer HHTCH3UTETa
¢dnyopecuenuuje (mean fluorescence intensity — MFI) on
20725. 3akbydyeHO je Jda je y THTamy aKyTHO,

aHTUTEITNMA MOCPEI0BaHO onbanuBame
TpaHCIUIAaHTHpaHOT  OyOpera, Te je TNpHMEHEHA
Tepanuja:myjac KOPTHKOCTEPOWIa, HMYHOTJIOOYINHH,

mia3madepese. CrabunHa GpyHKIHja rpadTa ce oapraBa
HapeJHUX TOAMHY JaHa Kaja ce IOHOBO PETHCTpYyje
HU3aK HUBO TakKpoOJIUMyca, IIOpPacT  CEepyMCKOT
KpeaTHHHHA u nojaBa IPOTEHHypHje.
XeTepoaHaMHECTHYKH ce I00uja Io1aTak 0 HepeTOBHOM
y3UMamkby  MMYHOCYIPECHBHHX  JIEKOBA, Kao H
HEaJeKBaTHOM  XHUTHjEHCKO-IHjETETCKOM  PEXHMY
xuBota. [ToHoBbeHa anti-HLA-DQB1*06:04 umana cy
MFT 5933. buoncujom rpadra Hajase ce eJIeMEHTH
XPOHUYHOT aKTUBHOT aHTUTEIMMa IOCPEIOBAHOT
onbanuBama, akyTHor T hemwjcku mocpenoBaHOT
onbanuBama, HHTepcTHLMjaiHe (ubpose u TyOynapHe
atpoduje (xnacudukanuja mno bandy). W mnopen
MIOHOBJBCHE Tepaluje MPOTHB oAbaluBama pasBHja ce
MOTIYHHU TyOuTaK GyHKIMje rpadra.

3ak/byuak. HenpunpxaBame MIPENOPyYeHOT
HMMYHOCYIPECUBHOT PEXHMa MPEACTAaB/bAIO jeé OCHOBY
3a cTBapame de novo HLA-DSAs, Te pa3Boja aHTUTEINA, a
3atuM u T henmjcku mocpemoBaHOT onOanuBama, ca

MOCIIETNIHO MOTITYHAM TyOUTKOM byHKIHIjE
TpaHCIUIaHTUpaHOT OyOpera.
Kibyune peun: TpaHCIUIAHTalIHja OyOpera,

HeaJIXepeHlyja, JOHOP crenuduIHa aHTUTeNIa

Copyright © Serbian Medical Society
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INTRODUCTION

Antibody-mediated rejection has been recognized as the leading cause of graft dysfunction and
graft loss after kidney transplant. Antibodies against the human leukocyte antigen play a major
role in this process, thus making it a critical barrier for solid organ transplantation. Precise and
timely detection of human leukocyte antigen (HLA) donor-specific antibodies (DSAs) is vital
for evaluating humoral immune status of patients before and posttransplantation. According to
the occurrence time and type of immune response, HLA-DSAs are distributed into-three
groups: 1. HLA-DSAs identified before kidney transplant (preformed DSAs) can cause early
rejection, such as hyperacute rejection, accelerated acute rejection, early acute antibody-
mediated rejection, and graft loss; 2. de novo DSAs developed after transplant are associated
with late acute antibody-mediated rejection, chronic antibody-mediated rejection, and
transplant glomerulopathy; 3. ,,Benign* DSAs are not considered clinically relevant, because

they are not associated with antibody-mediated rejection and graft loss [1].

The technology of screening antibodies has advanced from the complement-dependent
cytotoxicity assay, the enzyme-linked immunoabsorption, to multiplexed particle-based flow
cytometry (Luminex) - qualitative microbead-based immunoassay for the detection of both
class I and II IgG anti-HLA antibodies. Single antigen beads are used to characterize the
preformed DSAs before transplant as well as any de novo development of DSAs after transplant

2, 3].

Current transplant practices recommend against offering a kidney from the donor expressing an
unacceptable HLA “antigen (positive virtual crossmatch). Only the patients, whose HLA

antibodies are not donor-directed, will appear on the match run (negative virtual crossmatch).

The development of de novo DSAs after kidney transplant was reported in 13%-30% of
previously non-sensitized patients. The risk factors for de novo DSAs include the following: 1)
high HLA mismatches (especially DQ mismatches), 2) inadequate immunosuppression and
non-adherence, and 3) graft inflammation, which can increase graft immunogenicity. De novo
DSAs are predominantly directed to donor HLA class 2 mismatches and usually occur during
the first year of kidney transplant, but can appear at any time, even several years later. DSA
binding to antigen expressed on allograft endothelial cells can activate classic complement
pathway, a key pathological process of acute antibody-mediated rejection phenotypes [1]. Some
DSAs can cause graft damage through antibody-dependent cellular cytotoxicity and induce

subclinical and chronic antibody-mediated rejection phenotypes. Furthermore, DSAs can cause
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graft injury by direct activation of endothelial proliferation and consequent development of

transplant glomerulopathy and vasculopathy.

According to the World Health Organization (WHO), the adherence to long-term therapy is
defined as the degree to which the person's behavior corresponds with the agreed
recommendations from a responsible health care provider (physician, nurse) with regard to the
type and dosage of drugs, dietary regimen, daily habits, and work- life style and balance.
Nonadherence is quite common after kidney transplant occurring in some 22% of patients
(reported prevalence rates range from 8% to even 55% in some transplant centers [4, 5, 6].
Intentional nonadherence 1is manifested by deliberate modification of treatment
recommendations by the patient, such as irregular or improper taking of prescribed medication
(e.g. omission on weekends or holidays, skipping the dose, taking lower or higher doses than
prescribed, changing dosing intervals, consuming drugs at improper time of the day, taking of
wrong drug, complete discontinuance of the therapy). Nonadherence also includes non-
attendance at scheduled control examinations, avoiding or rejecting laboratory appointments.
Risk factors for non-compliant behaviorof the patient after kidney transplant can be attributed
to the patient himself, transplant center or/therapy regimen. Patient-related factors can pertain
to the age, gender, renal transplantation without previous period on dialysis, education level,
socioeconomic factors, taking psychoactive substances, history of previous incompliance with
other therapeutic procedures. Factors associated with transplant center include an inadequate
pre- and peost-transplant education, poor communication and lack of confidence in the transplant
team, period after transplantation procedure. Potential lack of cooperation between patient and
healthcare provider may-be attributed to the therapeutic regimens implicating a wide range of

diverse drugs, adverse effects of drugs as well as high medication costs.

It is important to differentiate adherence from compliance. According to WHO, adherence
requires the patient’s commitment and active participation in the treatment, relying on good
communication between the patient and healthcare provider as the prerequisite for a successful
clinical course. Contrary to that, compliance represents a passive following of medical advice,

where patient is regarded as an object and solely a recipient of care [4].

Besides other factors associated with graft loss such as glomerulonephritis, polyoma virus
nephropathy, medical/surgical conditions, antibody mediated rejection (ABMR) is responsible
for graft loss in more than 50% of cases (64% cases). Within this sample population, high

percentage (47%) was associated with the de novo formation of donor-specific antibodies due
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to nonadherence [6]. Accordingly, de novo donor-specific antibodies are associated with a

significant reduction in 10-year graft survival vs the no de novo DSA group [7].

The aim of this study was to describe the association between nonadherence and de novo DSA

formation with consequent rejection and permanent loss of kidney transplant function.

CASE REPORT

The patient was subjected to chronic hemodialysis in December 2016, with chronic
tubulointerstitial nephritis as the most probable underlying cause to end stage renal disease
(kidney biopsy was not performed since the disease has been diagnosed at highly advanced
stage). In October 2017, the 21-year old patient underwent kidney transplant from living related
donor with a matching blood type. HLA typing revealed one'mismatch at the HLA-B and one
in HLA-DR loci (MM 2/6) with a negative final crossmatch with fresh serum from recipient
and lymphocytes from the donor (CDC). Induction therapy included monoclonal antibody (IL-
2 receptor blocker (baziliximab -Simulect®, 20mg on,Days 1 and 4) and methylprednisolone
(750mg; 10mg/kg body weight). Tacrolimus, mycophenolate mofetil and prednisone were used
as immunosuppressive maintenance therapy. Serum samples from the recipient were analyzed
for Class I and Class I IgG HLA antibodies using qualitative microbead-based immunoassay
based on a Luminex platform (Luminex-LMX). The presence of donor-specific Class I and
Class II IgG/HLA antibodies was confirmed neither six months nor one month before
(prospective) as well as 15 days after the transplant procedure. Also, complement dependent
cytotoxicity (CDC) assay performed one month before transplantation did not reveal the

presence of Class I and Class II HLA-DSAs.

Immediate postoperative course at the Department for Transplant Surgery was eventless,
without complications and with a gradual decrease of serum creatinine levels (value at
discharge from hospital: creatinine=110 pmol/l), satisfactory diuresis, while ultrasonographic
examination revealed normal graft morphology and patency of vascular structures. Low level
of tacrolimus (2.3 ng/ml) was observed at the regular outpatient control examination performed
three months post transplant (January, 2018) followed by gradual increase of serum creatinine
levels, which reached twofold of its initial value after five months (in March, 2018). The patient
was hospitalized and underwent additional examination to identify the reasons for graft function
impairment. The following results were obtained: negative urine and blood BKV DNA PCR,
negative CMV DNA PCR, and HUS was excluded. Qualitative detection of IgG antibodies in
recipient’s serum revealed the presence of Class I and Class Il HLA-DSAs, with very high anti
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HLA-DQBI1*06 antibody titer and mean fluorescence intensity (MFI) values being anti-HLA-
DQBI1 *06:01 MFI=21446, *06:02 MFI=19870, *06:03 MFI=20507, *06:04 MFI=20725. It
was confirmed that anti HLA-DQB1*06:04 antibody was a donor-specific de novo formed
antibody (supplementary high-resolution HLA typing confirmed that the donor was
DQB1*06:04 carrier). Acute antibody-mediated rejection of kidney transplant was diagnosed,
and treated with corticosteroid pulses, immunoglobulins (total 50g) combined alternately with
five plasmapheresis sessions. The treatment resulted in gradual normalization of serum
creatinine levels (maximum creatinine level was 226 pmol/l, creatinine level at the end of the
therapy was 133umol/lI). Monitoring of serum tacrolimus levels and dosage adjustment was
performed. The dose of antihypertensive drugs was increased to stabilize arterial hypertension.
Stable graft function persisted over the following one-year period, that is, until January 2019,
when low tacrolimus level (1.4 ng/ml), increase in serum creatinine and proteinuria have been
detected again. Heteroanamnestic data indicated an drregular taking of immunosuppressive
drugs as well as an inadequate hygiene-dietary regimen during Christmas and New Year
holidays. Repeated HLA-DSAs testing revealed the presence of Class I and Class II anti-HLA-
DQBI IgG antibodies, yet with significantly lower MFI values as compared to those recorded
in March 2018 (anti-HLA=DQBI1*06:04.MFI=5933). Percutaneous graft biopsy was
performed. Histopathological analysis revealed morphologic changes in all nephron
components, C4d positive staining in <10% of peritubular capillaries, chronic active antibody-
mediated rejection (2b), acute TCMR IA, interstitial fibrosis and tubular atrophy (I) according
to Banff classification./Corticosteroid pulses, immunoglobulins (0.5g/kg body mass) and five
plasmapheresis sessions were prescribed. The treatment did not result in the desired therapeutic

response, thus, total graft loss has occurred (Figures 1 and 2).

Ethics: Before the start of the study, approval was granted by the Ethics Committee of the
University Clinical Center of Vojvodina, Novi Sad, Serbia (No.: 00-281). Written informed

consent was obtained from the patient to publish this case report.

DISCUSSION

As far back as some 30 years ago, the age of the patient was considered to play an important
role in nonadherence after renal transplant. Relative risk for adherence to medical
recommendations in patients over 50 and younger than 20 was 1.564 and 0.800 (95%CI),

respectively [8]. Moreover, kidney transplant from living related donor (as was the case in this
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article) is frequently reported as the reason for nonadherence, as compared with cadaveric
transplantation. The nonadherence occurs most commonly and is particularly pronounced

during holiday seasons [9, 10, 11].

Nonadherence leads to suboptimal immunosuppression and consequent alloimmune activation
and graft loss. Post-transplantation nonadherence to prescribed immunosuppressive regimen
has been identified as an independent risk factor for unfavorable clinical course and a cause of
36% of kidney transplant losses [9]. Considering its importance and vital effects on
immunosuppressive regimen, nonadherence is suggested to be regarded as the “fifth vital sign,”
which should be timely identified through regular monitoring of immunosuppressive drug
levels (e.g. tacrolimus) and de novo formed DSAs. Problem identification and development of
a personalized action plan with specific solutions (simplified medication regiment, education

and psychological behavioral support) are pivotal [12, 13, 14].

In the presented case, the unfavorable clinical course is to be attributed to.nonadherence to
recommended immunosuppressive regimen. Nonadherence has provoked the suboptimal
immunosuppression with consequent de novo formation of HLA-DSA and, most likely,
primary antibody-mediated rejection. Continuous nonadherence further resulted in acute T-cell
mediated rejection with elements of chronic active antibody-mediated rejection and complete

loss of function of transplanted kidney.
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Figure 1. Tacrolimus levels during follow-up
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