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ABSTRACT

The increasing incidence of chronic kidney disease along with the increasing rates of sensitized patients have led to an increasing, 
yet unmet, demand for kidney allografts. Several strategies have been employed to reduce this shortage, such as kidney paired 
donation, desensitization protocols and specific allocation systems for the highly sensitized. Despite the efforts, these patients 
remain on deceased and paired donation lists for extended periods of time, while some will never receive a kidney graft.
Advances in desensitization and immunosuppression must be used to strengthen already existing programs and favor 
“more compatible” matches to desensitize over non-existing compatible pairs.
We present a successful case of two kidney paired transplants with desensitization of both highly sensitized candidates.
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Donación pareada de riñón con desensibilización por complejo principal de histocompatibilidad (HLA):  
ampliar los límites de los pacientes sensibilizados

La creciente incidencia de la enfermedad renal crónica junto con el aumento de las tasas de pacientes sensibilizados han lle­
vado a una demanda continua, aunque no satisfecha, de aloinjertos de riñón. Se han empleado varias estrategias para redu­
cir este déficit, como la donación pareada de riñón, los protocolos de desensibilización y los sistemas de asignación específicos 
para personas altamente sensibilizadas. A pesar de los esfuerzos, estos pacientes permanecen en las listas de donantes falle­
cidos y pareados durante largos periodos de tiempo, mientras que algunos nunca recibirán un trasplante de riñón.
Los avances en desensibilización e inmunosupresión deben utilizarse para fortalecer los programas ya existentes y favo­
recer las coincidencias «más compatibles» para desensibilizar frente a parejas compatibles inexistentes.
Presentamos un caso exitoso de dos trasplantes renales pareados con desensibilización de ambos candidatos altamente 
sensibilizados.
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INTRODUCTION

Kidney transplantation is the treatment of choice for end-stage 
chronic kidney disease (CKD), improving the quality and quan-
tity of life for most patients when compared with maintenance 
dialysis1,2.

The increasing incidence of CKD and the resulting shortage of 
donor kidneys led to the introduction of several strategies to 
expand deceased kidney donation, such as expanded criteria for 
deceased donors3,4 and donation after circulatory death5-7. 
However, this modality is ever limited by the number of de-
ceased donors.

Living kidney donation –the best modality when compared with 
equally-matched deceased donation– offers longer patient and 
graft survival rates8,9, but has been hindered by an increasingly 
sensitized population in such a way that threatens kidney dona-
tion itself, as the grafts cannot be offered to their pairs. Beyond 
pregnancies and blood transfusions, the increasing number of 
dialysis patients with previous allografts has been adding to this 
problem. These potential recipients have thus been relegated to 
the ever-expanding deceased-donor waiting list. To overcome 
this immunological barrier and further expand living kidney 
transplantation, the concept of paired donation was intro-
duced10-15 and desensitization protocols have emerged to allow 
transplantation of previously incompatible grafts16,17. Another 
strategy lies in the implementation of specific allocation pro-
grams for the highly sensitized (HS), such as the Spanish Plan 
Nacional de Acceso al Trasplante a Pacientes Hiperinmunizados 
(PATHI) and the North American Kidney Allocation System 
(KAS)18-20.

These strategies must be viewed as complementary, so that sen-
sitized patients are offered the best chances of receiving a kid-
ney transplant.

CASE REPORT

Pair 1: A 67-year-old female with autosomal dominant polycys-
tic kidney disease on hemodialysis was a candidate for a first 
kidney transplant from her son-in-law. Known sensitizing events 
were limited to 1 pregnancy. ABO Rh typing was O+ and the 
calculated panel of reactive antibodies (cPRA) considering hu-
man leukocyte antigen-ABCDRB1 (HLA) and the Eurotransplant 
reference population21 was 91.1%. She presented an an-
ti-HLA-B35 donor-specific antibody (DSA) with mean fluores-
cence intensity (MFI) of 13231 against her potential donor, a 
44-year-old male, also O+. Complement-dependent cytotoxici-
ty crossmatch (CDC-XM) was negative, but flow cytometry 
crossmatch (FC-XM) was positive for B and T-cells. The pair was 
enrolled in the Portuguese kidney exchange program (KEP).

Pair 2: A 43-year-old female with primary membranous ne-
phropathy received a pre-emptive kidney allograft from her 
mother at the age of 21. She had 2 non-biopsy proven rejection 
episodes treated with methylprednisolone. After 9 years, a bi-
opsy was performed for graft dysfunction and proteinuria, re-

vealing membranous nephropathy recurrence. Slow, progressive 
dysfunction ensued under renin-angiotensin-aldosterone block-
ade, and the patient started peritoneal dialysis 20 years after 
transplantation. There were no additional sensitizing events nor 
immunologic or infectious complications recorded. ABO Rh typ-
ing was O+, cPRA 90.2%, with anti-HLA Cw antibodies against 
all Cw antigens except her own Cw7.

The patient presented with a C1q-binding anti-HLA-Cw5 DSA 
with MFI 18536 against her potential donor, who shared the 
same blood type. CDC-XM was negative, but FC-XM was pos-
itive for both B and T-cells. The pair was enrolled in the Portu-
guese KEP.

Crossmatch between candidate from pair 1 (R1) and potential 
donor from pair 2 (D2) was remarkable for an anti-HLA-B44 
DSA with MFI 5514, negative CDC-XM, positive FC-XM for 
T-cells with a median channel shift (MCS) of 150 (positive >50) 
and negative FC-XM for B-cells.

Crossmatch between candidate from pair 2 (R2) and potential 
donor from pair 1 (D1) was remarkable for an anti-HLA-Cw4 DSA 
with MFI 8669, negative CDC-XM, positive FC-XM for T-cells with 
a MCS of 242 (positive >50) and negative FC-XM for B-cells.

Given the better immunological profile of the paired crossmatch, 
both candidates underwent desensitization as per each hospital’s 
protocol with plasmapheresis, rituximab, and high dose 2 g/kg IV 
immunoglobulin. The repeat crossmatch of R1-D2 after desensi-
tization revealed a substantially reduced MFI count of 2203 for 
the anti-HLA-B44 DSA, with a FC-XM MCS of 133 for T-cells and 
52 for B-cells (FC-XM for B-cells was a false negative).

Repeat crossmatch of R2-D1 revealed a decreased MFI of 5659 
for the anti-HLA-Cw4 DSA (the FC-XM MCS was not performed 
at this point).

We decided to proceed with the paired transplantation. Candi-
dates underwent induction immunosuppressive therapy with 
antithymocyte globulin, methylprednisolone, tacrolimus, and 
mycophenolate mofetil, with successfully paired transplantation 
and immediate function of both grafts.

Maintenance immunosuppressive therapy was the same for 
both receptors, comprising tacrolimus, mycophenolate mofetil 
and prednisolone.

At hospital discharge, R1 had a serum creatinine (Cr) of 0.59 
mg/dL and R2 had Cr 0.9 mg/dL, both with bland urinalysis.

Infectious complications of R1 included a successfully treated 
pulmonary aspergillosis 1 year after transplantation and a BK 
polyomavirus viremia treated with suspension of the antimetab-
olite. R1 also had a curative nephrectomy for a localized renal 
cell carcinoma of the left native kidney, 5 years post transplan-
tation. Everolimus was not tolerated due to gastrointestinal 
symptoms, so the patient maintained low-dose tacrolimus 
whilst keeping the antimetabolite suspended. 



◗◗ CASOS CLÍNICOS

85NefroPlus n 2023 n Vol. 15 n N.° 1

R2 has had no evidence of oncologic diseases. Infectious com-
plications involved a successfully treated acute pyelonephritis 
and a BK polyomavirus viremia resolved with conversion from 
tacrolimus to everolimus.

After 6 years of follow-up, both receptors have functional grafts: 
R1 has Cr 0.67 mg/dL, CKD-EPI estimated glomerular filtra-
tion rate (eGFR) of 92 mL/min/1.73 m2 22, and no proteinuria; 
R2 has Cr 1.09 mg/dL, CKD-EPI eGFR of 65 mL/min/1.73 m2, and 
no proteinuria. Both receptors have had no evidence of anti-
body-mediated rejection or other immunologic complications. 
There have been not de novo DSAs nor increasing MFI for the 
preformed ones.

DISCUSSION

The definition of “highly sensitized” is unclear, as the PRA 
cut-off value and its method of calculation vary among differ-
ent countries. Generally, this term is applied to candidates with 
a cPRA >80%23,24, but the Spanish PATHI considers cPRA values 
>98%18 and Portugal mostly relies on cytotoxic assays, with 
cut-off values of CDC-PRA >50-80%25. Despite the method, 
we have a very high percentage of HS patients, with 25.7% of 
the wait-listed presenting with a cPRA ≥98%26. This high al-
losensitization rate –explained in part by the 2007 allocation 
system that overly awards “time on dialysis” points over “HLA 
compatible” points– along with an O blood type imbalance, 
result in lower transplantability among these patients, even 
within the KEP27-29. A paired exchange program’s potency de-
pends critically on the size of the match pool30 and, in this 
regard, there is an unmet need to widen the size of our na-
tional KEP. More pairs must enroll in these programs to im-
prove matching, and the inclusion of HLA mismatched com-
patible pairs has shown to be a promising strategy, not only by 
enabling transplantation of HLA-incompatible (HLAi) pairs, but 
also by providing better-matched allografts for the compatible 
ones29,31-33. Beyond ABO and HLA matching, compatibility ex-
tends to age, gender, size and viral status (of Cytomegalovirus 
and Epstein-Barr virus), as they also impact patient and graft 
survival34-38. As such, better matching of these factors may 
bring additional benefits for the ABO and HLA-compatible 
(HLAc) pairs enrolled in the paired donation programs. Portu-
guese legislation has only recently encompassed the inclusion 
of such HLAc pairs in the exchange program, which may prove 
to be a step towards increasing the strength of our KEP. Addi-
tionally, our center’s inclusion in the international South Alli-
ance for Transplants program in 2018 has already granted in-
ternational kidney paired exchanges and is certain to represent 
an important reinforcement strategy for a country that lacks a 
national program for the HS. These programs for the “hyper-
sensitized” have undoubtedly been successful, with Spain re-
porting an impressive 30% of PATHI patients transplanted 
from 2015 to 201918,39 and the US reporting a decrease in the 
transplant waiting time from 19 to 3,2 years in candidates 
with a cPRA 98-100%40.

Despite HLA-compatibility being associated with better out-
comes than HLAi transplantation17,41-42, a survival benefit from 

transplanting HLA desensitized patients has been reported over 
remaining on the transplant waiting list on maintenance dialy-
sis30,43-44. By contrast, UK data from Manook et al. opposed that 
of North American reports, stating that desensitization has no 
detrimental effect on patient survival but doesn’t offer a surviv-
al benefit over remaining on the UK kidney transplant waiting 
list.45 Be that as it may, desensitization therapies are not risk-
free, but can be the only option for well-studied and selected 
patients. Prospective studies to identify such populations are 
lacking, as are randomized controlled trials comparing existing 
desensitization protocols. In fact, not only do PRA cut-off values 
lack standardization, but the definitions of successful desensiti-
zation - namely the need to have both CDC and FC negative 
crossmatch versus only CDC negative crossmatch, and the cut-
off MFI counts – vary among different centers.39 In our report, 
the decision to proceed with the paired exchange had to be 
thoroughly addressed, since the candidates presented with a 
post-desensitization positive FC crossmatch with significant MFI 
>1000, which would render them non-desensitized and effec-
tively untransplantable according to some centers’ criteria39. 
Ultimately, the risks and benefits of incompatible living donor 
transplantation must be weighed against waiting for compati-
ble deceased or paired donation, emphasizing that, in most 
studies, transplantation provides a survival benefit and improved 
quality of life43,44 and that longer pre-transplant dialysis is asso-
ciated with poorer outcomes following transplantation46,47.

Despite the lack of randomized controlled trials comparing de-
sensitization protocols, its effectiveness is clear and should be 
perceived as part of a kidney exchange program to allow trans-
plantation of the HS for whom a compatible donor might not 
be available, in favor of a “more compatible” match to desen-
sitize30,48. Since these therapies may not bring additional bene-
fits to some populations45, we need a careful and individualized 
selection of a very comorbid population, often on dialysis for a 
long time. This highlights the vital need for additional studies to 
identify patients that will benefit the most from desensitization 
strategies and those that would not.

We report a case of two O blood type, HLA sensitized candi-
dates with very high antibody titers against their potential 
donors’ “unacceptable antigens”49. Given the scarce probabil-
ities of receiving a kidney graft from the deceased-donor list, 
these patients’ realistic chances of being transplanted laid on 
a kidney paired donation. The paired crossmatch exhibited a 
lower immunologic risk profile, albeit still under considerable 
risk that did not preclude desensitization, as DSAs with high 
MFI counts were present for both candidates50. However, since 
desensitizing these kidney exchange pairs may have represent-
ed the single transplantation opportunity for these patients, 
we decided to proceed with the paired exchange, which has 
proven to be a successful long-term strategy. Indeed, after 
6 years, both receptors retain good graft function, no protein-
uria, and no immunologic complications. Moreover, the risk of 
renal cell carcinomas in end-stage CKD and kidney transplant 
recipients is up to 15-fold increased, such that we cannot de-
finitively relate the complication exhibited by R1 with the im-
munosuppression51.
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CONCLUSION

No patient should be labeled “untransplantable” based on ABO 
and HLA incompatibility but be provided with individualized and 
realistic counseling regarding their expectable waiting times, so 
that informed, rational approaches –like paired exchange with 
desensitization– can be made. While newer and promising de-
sensitization drugs arrive52, the “basics” of transplantation must 
not be neglected. The authors acknowledge the urgent need to 
review the Portuguese allocation system, create specific pro-
grams for allocation of the HS –like the Spanish PATHI– and 

strengthen the already existing exchange programs with desen-
sitization protocols.
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