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SUMMARY

Introduction Antibody-mediated rejection is one of the leading causes of graft loss after kidney trans-
plant. Donor-specific antibodies (DSAs) are recognized as biomarkers of transplant rejection. The aim of
this study was to describe the association between nonadherence and DSA 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-
DSA) 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-DSA was confirmed along with de novo donor-specific anti-HLA-DQB1*06:04,
mean fluorescence intensity (MFI) was 20,725. 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 the following one-year period, but over time, low
tacrolimus levels, increase in serum creatinine, and proteinuria reappeared. Heteroanamnestic data
indicated irregular taking of immunosuppressive drugs and an inadequate hygiene-dietary regimen.
Repeated anti-HLA-DQB1*06:04 testing revealed MFI of 5933. Graft biopsy demonstrated elements of
chronic active antibody-mediated rejection, acute T-cell-mediated rejection, interstitial fibrosis, and
tubular atrophy. Despite repeated anti-rejection therapy, total graft loss occurred.

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

Antibody-mediated rejection has been rec-
ognized as the leading cause of graft dysfunc-
tion and graft loss after kidney transplant.
Antibodies against the human leukocyte an-
tigen 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-spe-
cific antibodies (DSAs) is vital for evaluating
humoral immune status of patients pre- and
posttransplantation. According to the occur-
rence time and type of immune response,
HLA-DSAs are distributed into three groups: 1.
HLA-DSAs identified before kidney transplant
(preformed HLA-DSASs) can cause early rejec-
tion, such as hyperacute rejection, accelerated
acute rejection, early acute antibody-mediated
rejection, and graft loss; 2. de novo HLA-DSAs
developed after transplant are associated with
late acute antibody-mediated rejection, chronic
antibody-mediated rejection, and transplant
glomerulopathy; 3. “benign” HLA-DSAs are not
considered clinically relevant because they are

not associated with antibody-mediated rejec-
tion and graft loss [1].

The technology of screening antibodies has
advanced from the complement-dependent
cytotoxicity assay, enzyme-linked immuno-
sorbent assay, to multiplexed particle-based
flow cytometry (Luminex) — a qualitative mi-
crobead-based immunoassay for the detection
of both class I and II IgG anti-HLA antibodies.
Single antigen beads are used to characterize
the preformed HLA-DSAs before transplant as
well as any de novo development of HLA-DSAs
after transplant [2, 3].

Current transplant practices recommend
against offering a kidney from the donor ex-
pressing an unacceptable HLA antigen (posi-
tive 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 HLA-DSAs af-
ter kidney transplant was reported in 13-30%
of previously nonsensitized patients. The risk
factors for de novo HLA-DSAs include the fol-
lowing: 1) high HLA mismatches (especially DQ
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mismatches), 2) inadequate immunosuppression and non-
adherence, and 3) graft inflammation, which can increase
graft immunogenicity. De novo HLA-DSAs are predomi-
nantly directed to donor HLA class II mismatches and usu-
ally occur during the first year of kidney transplant but can
appear at any time, even several years later. HLA-DSA bind-
ing to antigen expressed on allograft endothelial cells can
activate the classic complement pathway, a key pathological
process of acute antibody-mediated rejection phenotypes
[1]. Some HLA-DSAs can cause graft damage through an-
tibody-dependent cellular cytotoxicity and induce subclini-
cal and chronic antibody-mediated rejection phenotypes.
Furthermore, HLA-DSAs can cause graft injury by direct
activation of endothelial proliferation and consequent de-
velopment of transplant glomerulopathy and vasculopathy.

According to the World Health Organization (WHO),
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 balance.
Nonadherence is quite common after kidney transplant,
occurring in about 22% of patients (reported prevalence
rates range 8—55% in some transplant centers) [4, 5, 6].
Intentional nonadherence is manifested by deliberate mod-
ification of treatment recommendations by the patient,
such as irregular or improper taking of prescribed medica-
tion (e.g. omission on weekends or holidays, skipping the
dose, taking lower or higher doses than prescribed, chang-
ing dosing intervals, consuming drugs at an improper time
of the day, taking the wrong drug, complete discontinu-
ance of the therapy). Nonadherence also includes nonat-
tendance at scheduled control examinations, avoiding or
rejecting laboratory appointments. Risk factors for non-
compliant behavior of the patient after kidney transplant
can be attributed to the patient themself, transplant center,
or therapy regimen. Patient-related factors can pertain to
age, sex, renal transplantation without a previous period
on dialysis, education level, socioeconomic factors, taking
psychoactive substances, and history of previous nonad-
herence with other therapeutic procedures. Factors associ-
ated with the transplant center include inadequate pre- and
posttransplant education, poor communication and lack
of confidence in the transplant team, and period after the
transplantation procedure. Potential lack of cooperation
between patient and health care provider may be attrib-
uted 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 compli-
ance. According to WHO, adherence requires the patient’s
commitment and active participation in the treatment,
relying on good communication between the patient and
health care provider as the prerequisite for a successful
clinical course. Contrary to that, compliance represents
a passive following of medical advice, where the 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/
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surgical conditions, antibody-mediated rejection is re-
sponsible for graft loss in more than 50% of cases (64% of
cases). Within this sample population, a high percentage
(47%) was associated with the de novo formation of DSAs
due to nonadherence [6]. Accordingly, de novo DSAs are
associated with a significant reduction in 10-year graft
survival vs. in 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 trans-
plant function.

CASE REPORT

The patient was subjected to chronic hemodialysis in
December 2016, with chronic tubulointerstitial nephritis
as the most probable underlying cause of end-stage renal
disease (kidney biopsy was not performed since the dis-
ease had been diagnosed at a highly advanced stage). In
October 2017, the 21-year-old patient underwent kidney
transplant from a 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 nega-
tive final crossmatch with fresh serum from the recipi-
ent and lymphocytes from the donor (CDC). Induction
therapy included a monoclonal antibody [IL-2 receptor
blocker (basiliximab (Simulect, Novartis Pharma AG,
Basel, Switzerland), 20 mg on days 1 and 4)] and methyl-
prednisolone (750 mg; 10 mg/kg body weight). Tacrolimus,
mycophenolate mofetil, and prednisone were used as im-
munosuppressive maintenance therapy. Serum samples
from the recipient were analyzed for class I and class II
IgG HLA antibodies using a qualitative microbead-based
immunoassay based on a Luminex platform. 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 pro-
cedure. Also, complement-dependent cytotoxicity (CDC)
assay performed one month before transplantation did
not reveal the presence of class I and class Il HLA-DSAs.

Immediate postoperative course at the Department for
Transplant Surgery was uneventful, without complications
and with a gradual decrease of serum creatinine levels (val-
ue at discharge from hospital: creatinine = 110 umol/L),
satisfactory diuresis, while ultrasonographic examination
revealed normal graft morphology and patency of vascu-
lar structures. Low levels of tacrolimus (2.3 ng/mL) were
observed at the regular outpatient control examination
performed three months posttransplant (January 2018)
followed by gradual increase of serum creatinine levels,
which reached twice 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 BK virus DNA PCR, negative cy-
tomegalovirus DNA PCR, and hemolytic uremic syndrome
was excluded. Qualitative detection of IgG antibodies in re-
cipient’s serum revealed the presence of class I and class II
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Figure 1. Tacrolimus levels during follow-up

HLA-DSAs, with very high anti-HLA-DQB1*06 antibody
titer and mean fluorescence intensity (MFI) values being
anti-HLA-DQB106:01 MFI = 21,446, 06:02 MFI = 19,870,
06:03 MFI = 20,507, 06:04 MFI = 20,725. It was confirmed
that anti-HLA-DQB106:04 antibody was a donor-specific
de novo formed antibody (supplementary high-resolution
HLA typing confirmed that the donor was a DQB106:04
carrier). Acute antibody-mediated rejection of kidney
transplant was diagnosed and treated with corticosteroid
pulses, immunoglobulins (total 50 g) combined alternately
with five plasmapheresis sessions. The treatment resulted
in gradual normalization of serum creatinine levels (maxi-
mum creatinine level was 226 umol/L, creatinine level at
the end of the therapy was 133 umol/L). Monitoring of
serum tacrolimus levels and dosage adjustment was per-
formed. 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 levels (1.4 ng/mL), in-
crease in serum creatinine, and proteinuria were detected
again. Heteroanamnestic data indicated an irregular tak-
ing of immunosuppressive drugs as well as an inadequate
hygiene-dietary regimen during Christmas and New Year
holidays. Repeated HLA-DSAs testing revealed the pres-
ence of class I and class IT anti-HLA-DQB1 IgG antibodies,
yet with significantly lower MFI values as compared to
those recorded in March 2018 (anti-HLA-DQB1*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 T-cell-mediated rejection (Banff grade
IA), interstitial fibrosis, and tubular atrophy (I) according
to the Banff classification. Corticosteroid pulses, immu-
noglobulins (0.5 g/lkg body mass), and five plasmapheresis
sessions were prescribed. The treatment did not result in
the desired therapeutic response; thus, total graft loss oc-
curred (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
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Figure 2. Serum creatinine concentrations during follow-up

informed consent was obtained from the patient to pub-
lish 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 a living-related donor (as was the
case in this article) is frequently reported as the reason for
nonadherence, as compared with cadaveric transplanta-
tion. nonadherence occurs most commonly and is par-
ticularly pronounced during holiday seasons [9, 10, 11].
Nonadherence leads to suboptimal immunosuppres-
sion and consequent alloimmune activation and graft loss.
Posttransplantation nonadherence to prescribed immuno-
suppressive 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 im-
portance 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. tacro-
limus) and de novo formed DSAs. Problem identification
and development of a personalized action plan with specific
solutions (simplified medication regimen, 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 im-
munosuppressive regimen. Nonadherence has provoked
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 the transplanted kidney.

Conflict of interest: None declared.
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Ynora Henpugp:kaBatba Tepanuje y HaCTaHKy aHTUTena cneuuduUHKUX 33 40HOpa U
HUXO0B YTUL,Aj Ha PYHKLMjy TpaHCNAAHTMpaHoOr bybpera

Jlaga Metposuh', rop Mutnh', fejaH hennh?, Munnua Monosuh? fopgaHa CrpaxmeluTep-MajctopoBuh?
'YHuep3utet y HoBom Caly, MeanunHcku GakynTeT, YHUBEP3UTETCKM KNMHUYKN LieHTap BojBoauHe, LieHTap 3a TpaHcnnaHTauujy opraHa,

henuja n TknBa, Hosu Cag, Cpbuja;

2YHuBep3auTeT y HoBom Cagy, MeauumHCKN dakynTeT, YHUBEP3UTETCKN KNMHUYKK LieHTap BojsoguHe, KnHika 3a Hedponorujy u KNMHUUKY

umyHonorujy, Hosu Cag, Cpbuja

CAMETAK

YBop AHTUTENMA NOCPEeAOBaHO ofbaLMBatbe jefiaH je of Bofe-
hunx y3poka rybutka rpadra HakoH TpaHcnaHTauwje byopera.
AHTUTena cneumnduyHa 3a goHopa (DSA) npeacTaBsbajy jenaH
of 6riomapKepa OBOT MPOLeCa, a b paja je 61o Aa nprikaxe
YJIOry HeagxepeHLyje y hUXOBOM HaCTaHKYy.

Mpukas 6onecHnka bonecHnKy ctapom 21 rofuHy, y oKTo-
6py 2017. ropvHe, ypaheHa je TpaHcnnaHTauuja 6ybpera of
XKMBOT, COOAHOT AaBaoLja UCTe KPBHe rpyne, ca jefH!M Herno-
aynaparbem y HLA-B n HLA-DR nokycy. lNpe TpaHcnnaHTaumje
Huije fJOKa3aHO NpucycTBO aHTU-HLA aHTUTena cneunpuyHmnx
3a floHopa (HLA-DSA). lNocTonepaunoHm ToK je npoTekao 6e3
KomnauKkauwja. Tpu mecelia HAKOH TpaHCMIaHTaLwje 3anaxeH
je HM3aK HBO TaKpPONMMYca, Mocsie Yera je ycneamo nopact
KOHLIeHTpaLuje cepyMCKOr KpeaTnHuHa. [eT meceun HakoH
TpaHCcnnaHTaumje gokasaHo je npucyctso HLA-DSA, ca HoBo-
CTBOPEHMM aHTUTENIOM CreLnGUUHIM 3a AOHOPa, aHTU-HLA-
-DQB1*06:04, cpefrer MHTeH3UTeTa GpryopecleHuuje (mean
fluorescence intensity — MFI) og 20.725. 3ak/byueHo je Aa ce
pagu o akyTHOM, aHTUTENMMa NMOCPEA0BaHOM OAbaLMBatby
TpaHcnIaHTUpaHor bybpera, Te je NpuMereHa cnepeha Tepa-
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nuja: nyncHa KOPTUKOCTEPOUAHA Tepaniuja, MMyHOro6ynnmHu,
nnasmadepesa. CrabunHa PpyHKUMja rpadTa ogpxaHa je Ha-
penHuX roAvHY faHa, Kaga Cy ce MOHOBO PErMcTPOBany HU3aK
HVBO TaKpPOJMMYca, MOPaCT CEPYMCKOT KpeaT/HIHa 1 nojaBa
npoTenHypuje. XeTepoaHaMHECTUYKI Cy oOMjeHN nogaLm o
HepenoBHOM Y3VMatby UMYHOCYNPECUBHUX NIeKOBa U Heage-
KBaTHOM XUT/jEHCKO-ANJEeTETCKOM PEXIMY KIBOTa.
[loHoB/bEHA aHanm3a aHTUTena aHTu-HLA-DQB1*06:04 noka-
3ana je BpeaHoct MF/ of 5933. buoncujom rpadta HaheHu cy
€N1eMEeHTUN XPOHUYHOT aKTUBHOT aHTUTENMMa NocpefoBaHOr
ofbaLMBarba, akyTHor T-henvjama nocpesoBaHor oAbdaLyBatba,
VHTepcTuuujanHe drbpose 1 TybynapHe atpoduje (knacudu-
Kauuja no baHdy). I nopes noHoB/bEHe Tepanuje NPOTUB OA-
6aLmBatba, OO je O NOTMyHOr ry6uTka dyHKuUmje rpadTa.
3ak/byyak HenpupgpaBarbe npenopyyeHor MMyHOCynpecmB-
HOT peXrMma JOBeNoO je 1o HacTaHKa de novo HLA-DSA, kao v go
pa3Boja aHTUTeNMMa 1 T-hennjama nocpegoBaHor ogbaLBamba,
ca NocneguyHVM NOTNyHUM ryoruTKom GyHKLMje TPaHCMIaHTV-
paHor 6y6pera.

KmyuHe peun: TpaHcnnaHTauuja 6ybpera; HeagxepeHuuja;
aHTMTena cneyudUyHa 3a JoHopa
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