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Abstract

In hypersensitized patients, Kidney Transplant (KT) rates are low due to the
risk of organ loss due to rejection. Desensitization (DS) protocols have been
developed to prevent rejection, increasing their success. We present the case of
a 65-year-old female patient with Chronic Kidney Disease (CKD) associated with
Hypertensive Nephroangiosclerosis (HNA) on Hemodialysis (HD). She was doc-
umented to have hypersensitization against Human Leukocyte Antigen (HLA),
presenting Donor-Specific Antibodies (DSA) detected by solid-phase techniques,
making her a high-immunological risk patient. With a suitable living donor avail-
able, a desensitization protocol was initiated. DS treatment consisted of plas-
mapheresis, Intravenous Immunoglobulin (IVIG) and Rituximab, with a suc-
cessful KT result.
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1. Introduction

KT is considered the treatment of choice for patients with grade 5 CKD, as it not
only offers a longer survival compared to other renal replacement therapies, but
also provides a better quality of life [1]-[4]. KT significantly improves quality of
life and survival; however, according to the European Society for Organ Trans-

plantation, almost 50% of patients lose their graft within a maximum of 10 years.
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The main cause for this failure is Antibody-Mediated Rejection (AMR), particu-
larly DSA [5]. HLA sensitization can originate from previous blood transfusions,
pregnancies, or previous transplants. The presence of DSA at the time of trans-
plant is associated with a high risk of hyperacute rejection and adverse outcomes
in graft survival. Highly sensitized kidney transplant candidates, commonly de-
fined as those with a PRA > 80%, face significant barriers to transplantation due
to the high likelihood of DSA against HLA antigens. Some centers consider a PRA
> 50% clinically significant when strong class II reactivity is detected [6]; however,
for consistency, this report uses the >80% threshold to define high sensitization.
DS strategies combining plasmapheresis, IVIG, and Rituximab have expanded
transplant access for this high-risk population. This case demonstrates the suc-
cessful application of such a protocol in a resource-limited Latin American setting
(7] [8].

The introduction of serological cross-match laboratory tests and the exclusion
of donors with HLA antigens recognized by circulating antibodies in the recipient
led to a significant decrease in the incidence of hyperacute rejection [9]. Detection
of anti-HLA antibodies is a key component in pre-transplant immunological risk
assessment. The single antigen bead assay (SAB; Luminex Corporation, Austin,
TX) allows for highly accurate identification and characterization of DSA in sen-
sitized candidates [10]. DS therapy aims to reduce DSA to levels compatible with
a negative crossmatch at the time of transplant. HLA-incompatible KT can be
considered if the Complement-Dependent Cytotoxicity (CDC) crossmatch test is
negative. For this purpose, various protocols are used, typically including plasma-
pheresis, low-dose (100 mg/kg) or high-dose (2 g/kg) IVIG, and/or B-cell deplet-
ing agents [11].

This case is relevant as it is the second kidney transplant from a living donor with
hypersensitivity managed using a DS protocol reported in Lima, Peru [12]. This
type of intervention, still uncommon in the national context, highlights both the
technical complexity of the immunological approach and the feasibility of imple-

menting advanced therapies in health systems with structural limitations.

2. Case Presentation

A 65-year-old female with grade 5 CKD associated with HNA and 4 years on HD
was evaluated for the possibility of living-related donor transplantation. She had
grade 1 obesity, moderate symptomatic anemia (8.6 g/dL), was postmenopausal,
had multiple pregnancies (G9 P8018), chronic gastritis, and hepatic steatosis. She
also underwent subtotal parathyroidectomy and was receiving folic acid, iron car-
boxymaltose, erythropoietin alpha, calcitriol, and calcium citrate + vitamin D.

A state of HLA hypersensitivity was identified, with the presence of preformed
DSA detected by the Luminex technique (Luminex Single Antigen Beads—SAB). She
had a calculated PRA of 96% and detectable class II DSA directed against HLA-
DR?7, with a baseline Mean Fluorescence Intensity (MFI) of 14,200. The living do-
nor was HLA-DR?7 positive, confirming the donor specificity of the antibody. The
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presence of these antibodies constitutes a relative contraindication for direct trans-
plantation, due to the high risk of AMR and early graft loss.

Given that the patient has a related living donor, is mentally and physically fit,
and has adequate renal vascular anatomy, it was decided to initiate a DS protocol
(Baltimore regimen) with the goal of reducing antibody levels below the accepta-
ble threshold for transplantation. This consisted of four sessions of therapeutic plasma
exchange, followed by the administration of low-dose human immunoglobulin
and finally Rituximab (a monoclonal antibody against the B-cell receptor CD20),
administered one week before the final session, with no adverse effects on the pa-
tient (Table 1).

After the last plasmapheresis session, the anti-DR7 DSA MFI decreased to 2800,
representing an 80% reduction. The crossmatch converted from positive to nega-
tive, allowing a successful living donor kidney transplant. The immediate postop-
erative course was uneventful. Serum creatinine decreased from 6.8 mg/dL pre-
transplant to 1.2 mg/dL at discharge (postoperative day 10), with no evidence of
antibody-mediated rejection during the first six months of follow-up. The patient
subsequently developed an abdominal hernia, which was surgically resolved, and
alymphocele drained by interventional radiology, which resolved within two weeks.
Induction immunosuppression consisted of polyclonal globulin of animal origin
(rabbit) directed against human T lymphocytes at doses of 1 mg/kg/day until reach-
ing 4.5 to 7.5 mg/kg of accumulated dose and maintenance immunosuppression
consisted of the use of calcineurin inhibitors (Tacrolimus 0.10 - 0.15 mg/kg/day
in two doses every 12 h with target blood levels: 8 - 12 ng/ml), corticosteroids (Pred-
nisone 30 mg/day) and antiproliferatives (Mycophenolate Mofetil 1000 mg every
12 hours).

Table 1. Desensitization protocol.

Stage Intervention Dose/Volume

TPE Plasmapheresis 1.5 x TPV per session

IVIG Intravenous 100 mg/kg after each TPE
Rituximab (if high DSA) Anti-CD20 375 mg/m?

TPE: Therapeutic Plasma Exchange, TPV: Total Plasma Volume, IVIG: Intravenous Immu-
noglobulin, DSA: Donor-Specific Antibodies, CD20: Cluster of Differentiation 20.

3. Discussion

The prevalence of CKD in Peru, according to the latest available report from 2015,
was 16% - 18%. However, in Peru, there are no updated studies reflecting the prev-
alence in recent years, despite the apparent upward trend, mainly attributed to the
increase in cardiovascular diseases such as high blood pressure and diabetes melli-
tus, which account for more than 60% of CKD cases [13] [14].

Sensitization to non-self HLA antigens occurs primarily as a result of prior im-
munological exposures, such as blood transfusions, pregnancies, or previous trans-

plants. This sensitization represents a significant barrier to accessing KT. The pres-
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ence of elevated levels of DSA directed against HLA antigens at the time of trans-
plantation has been associated with an increased risk of hyperacute rejection and
adverse outcomes in graft survival [15]. Living donor KT represents a viable alter-
native for sensitized or highly sensitized patients, following DS with therapeutic
regimens including plasmapheresis, IVIG, Rituximab, and/or Bortezomib, admin-
istered according to individual, combined, or sequential protocols [16].

Our patient was considered unviable without prior intervention due to positive
anti-HLA class II antibodies, with a calculated PRA of 96% for class II, according
to Luminex screening. Antibodies reactive against HLA-DR7, matching the do-
nor’s HLA profile. Despite a negative crossmatch for T and B lymphocytes, posi-
tivity for HLA class II and general hypersensitivity represented an increased risk
of AMR.

Desensitization regimens have evolved from single-agent protocols to more so-
phisticated combinations that allow for successful transplants in highly sensitized
patients. The choice of protocol should be personalized according to the type of
donor (living or cadaveric), the time available before transplant, and the DSA or
PRA level. The Baltimore regimen was chosen because it is the most widely used
protocol for transplants from incompatible living donors (HLA or ABO incom-
patible), which also progressively and predictably reduces anti-HLA antibodies.
This regimen combines plasmapheresis, IVIG, and B-cell depletion with Rituxi-
mab to reduce circulating DSA, thus enabling transplantation in highly sensitized
patients. Its core principle is sequential antibody removal and prevention of B-cell
rebound, with or without complement inhibition. This protocol has shown con-
sistent success in achieving negative crossmatches and acceptable graft outcomes,
even in resource-limited settings when adapted appropriately [17].

Compared with the first reported Peruvian case [12], this patient presented with
a higher baseline DSA (MFI 14,200 vs. 9000) and received a more intensive plas-
mapheresis schedule. The rapid MFI decline and sustained graft function observed
here suggest that early initiation and tailored adjustment of plasmapheresis ses-
sions may improve efficacy without compromising safety. This case demonstrates
that multimodal desensitization is feasible and effective in constrained healthcare
environments when managed by a coordinated multidisciplinary team.

Our result of a successful transplant without rejection during or afterward is con-
sistent with the success rates published by different authors such as Shamseddin
et al in 2024, where during the years 2013 to 2022 they performed 1000 trans-
plants in patients with cPRA > 95%, with a DS regimen of tacrolimus + mycophe-
nolate + steroids. The results showed that at 5 years, 91.5% had graft survival and
93.4% had patient survival [15]. Another example is the study of Orandi et al in
2016, a study was conducted with 1025 patients from 22 centers, demonstrating
that patients who received HLA-incompatible transplants after DS showed signif-
icantly higher survival compared to those who remained on the waiting list, with
an 8-year survival rate of 76.5% in the HLA-incompatible transplant group versus

43.9% in the waiting list group [18].
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Between 2000 and 2010, 21 single-center, retrospective studies were published,
including 725 patients undergoing HLA-incompatible KT after DS, with variable
selection and treatment criteria. The mean follow-up was 23 months, with an AMR
incidence of 28% (range 0% - 80%), graft survival of 86%, and patient survival of
95%. Despite these results, current DS protocols are still associated with a higher
rate of AMR and infections, with notable differences between centers [19].

According to studies, HLA-matched DS in living donor KT has been shown to
be an option for well-selected patients. It reduces the risk of severe early humoral
rejection, improves patient survival compared to dialysis, provides acceptable graft
survival, although lower than that of a compatible donor, reduces costs compared
to chronic dialysis, is complementary to chronic kidney dialysis, and for many pa-
tients represents the only realistic option for transplantation.

Our intervention overcame the initial immunological barrier and led to a suc-
cessful transplant, establishing a relevant clinical experience in the management
of highly sensitized patients in settings with limited availability of compatible do-
nors. As this is our first kidney transplant case with this particular condition, we
cannot extrapolate results to broader populations. However, it is a starting point
for initiating a management plan for individuals with hypersensitivity to donor
organs.

This report highlights the successful use of plasmapheresis, IVIG, and Rituxi-
mab to achieve desensitization and enable living donor kidney transplantation in
a highly sensitized patient. While this outcome supports the effectiveness of this
combination, further multicenter experience is needed to confirm the optimal and

most sustainable desensitization approach in similar contexts.
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