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Effectiveness of Desensitizing Therapy in Kidney Transplantation
in Highly Sensitized Patients Before Transplantation
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Resume: This article provides detailed data from the analysis of the results of examination of 27
recipients with a high degree of sensitization to the donor kidney transplant. Considering the identified
changes, clinical and laboratory parameters were assessed prior to transplantation, with an emphasis on
the changes in sensitization levels to thresholds permissible for surgical interventions, along with a
comparison to modern literature sources.
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Relevance

Kidney transplantation is recognized as the most effective treatment option to improve quality of life
and survival of patients with end-stage kidney disease, (ESRD) [1,2,18,21,29,30]. However, the kidney
transplant waiting list may be long or unproductive for highly sensitized patients who cannot find an
immunologically compatible donor [3,10,17,19,22,26,28]. Compared with non-sensitized patients,
highly sensitized kidney transplant recipients often have worse clinical allograft outcomes and patient
survival [4,7,9,11,16,20,23,32]. The development of alloantibodies against human leukocyte antigens
(HLA), generated by blood transfusions, previous transplants, infections, and pregnancy, leads to
sensitization. The proliferative reactive antibody (PRA) test is commonly used to determine the degree
of sensitization of potential kidney transplant candidates, and candidates with a PRA >80% are
generally considered highly sensitized [5,12,13,21,25,31], while candidates with a PRA >98% are
considered very highly sensitized and receive increased priority for allocation [6,14,15,24,30,31].
Although approximately 30% of kidney transplant candidates on the waiting list are sensitized, only
6.5% receive a transplant each year [4,7,19,26,31]. In Europe, approximately 20% of patients awaiting
kidney transplantation are sensitized, with 5% being highly sensitized [1,8,13,22,28,31].

Objective: To improve the treatment outcomes of kidney transplantation in highly sensitized
recipients by developing an algorithm for a desensitization regimen.

Materials and methods.

The article presents the results of treatment of patients in the Samarkand Regional Multidisciplinary
Medical Center, in the Department of Angiosurgery and Transplantation. In patients, the duration of
terminal renal failure (TRF) varied from 1 year to more than 10 years . In most patients (85.2%), the
disease lasted more than 4 years , which indicates the chronic nature of renal pathology and the
accumulation of sensitization. The distribution of patients by the duration of the disease is presented in
Table 1.

Statistical analysis showed that the average duration of the disease was 7.8 + 3.2 years . Long-term
ESRD contributes to the development of chronic changes in the kidneys and increases the risk of
developing immune complications after transplantation ( Abecassis et al ., 2018).
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Table 1. Duration of renal failure in patients
Duration of the disease Absolute number IN %
Up to 1 year 1 3.7%
1-3 years 3 11.1%
4-5 years 6 22.2%
6-10 years 8 29.7%
More than 10 years 9 33.3%
Total 27 100%

The average age of patients was 32.0 + 5.6 years. (range 18 to 45 years) . The gender distribution was
as follows: 18 men (66.7%) And 9 women (33.3%) , which corresponds to a ratio of 2:1 (see Table 2)
. This distribution is consistent with data from other studies, which also note a predominance of men
among patients with end-stage renal disease (ESRD) ( Kasiske et al ., 2018).

Table 2. Demographic characteristics of patients

Parameter Meaning
Middle age 32.0 + 5.6 years
Men 18 (66.7%)
Women 9 (33.3%)
Total 27 (100%0)

In the vast majority of patients, the cause of end-stage renal failure (ESRF) was chronic
glomerulonephritis — 26 patients (96.3%) . In one patient ( 3.7% ), the cause of ESRF was
interstitial nephritis (see Table 3). This distribution corresponds to data from national registries, where
chronic glomerulonephritis is one of the leading causes of ESRF (United States Renal Data System
[USRDS], 2020).

Table 3. Etiology of renal failure in patients (n = 27)

Etiology Number of patients | Percent (%)
Chronic glomerulonephritis 26 96.3%
interstitial nephritis 1 3.7%
Total 27 100%

Table 3 shows that the main cause of ESRD in the study group is chronic glomerulonephritis. This
result is consistent with the data of international and national studies, where chronic
glomerulonephritis accounts for a significant share in the structure of causes of chronic renal failure
(USRDS, 2020; Nephrology Registry of the Russian Federation, 2019).

All patients were tested for pre-existing antibodies using panel reactive antibodies (PRA) and donor-
specific antibodies (DSA). PRA levels ranged from 25% to over 80% and DSA levels ranged from 500
to 5000 MFI (Mean Fluorescence Intensity) (see Table 4).

Based on PRA and DSA values, patients were divided into two subgroups:

2A. Moderate sensitization : 17 patients ( 63.0 %) with PRA from 25% to 40% and DSA from 500 to
3000 MFI.

2B. High degree of sensitization : 10 patients ( 37.0 %) with PRA more than 40% and DSA more
than 3000 MFI.

Table 4. Distribution of patients by degree of sensitization (n = 27)

Degree of sensitization | Number of patients | Percent (%) | PRA (%) | DSA (MFI)
Average 17 63.0 % 25-40 500-3000
Tall 10 37.0% >40 >3000
Total 27 100%
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The stages of conducting studies concerning sensitization and transplant compatibility are described in
detail in Chapter 2 of the study. The indicators of this study will be demonstrated in a clinical example,
which provides detailed data on the analysis of the results in the pre-transplant period before and after
the course of treatment to eliminate sensitization of the body.

Statistical analysis showed that the average PRA level in the moderate sensitization group was 32.4 £
4.5% , and in the high sensitization group it was 65.7 £ 8.9% . The differences were statistically
significant ( p < 0.001 ), which justifies dividing patients into subgroups for individualization of
therapy.

Table 5. Mean PRA and DSA levels in sensitization subgroups

Indicator | 2A. Average sensitization (n = 17) | 2B. High sensitization (n =10) | p-value
PRA (%) 324 +45 65.7 £8.9 p <0.001
DSA (MFI) 1,500 + 500 4,000 + 800 p <0.001

Note: p-values are calculated using independent samples t-test. A p-value <0.001 indicates a
statistically significant difference between the moderate and high sensitization groups in PRA and
DSA with a high degree of confidence.

Analysis of the mean PRA and DSA levels in the sensitization subgroups (see Table 5) showed that
patients with a high degree of sensitization had significantly higher PRA and DSA levels compared
with patients with a moderate degree of sensitization (p < 0.001). This statistically significant
difference indicates the need for more intensive preoperative preparation in patients with high
sensitization to reduce the risk of graft rejection. Our data are consistent with the results of studies by
other authors indicating the importance of taking into account the degree of sensitization when
planning therapy ( Jordan et al ., 2017).

Patients with a high degree of sensitization received intensive preoperative immunomodulatory
therapy aimed at reducing the level of circulating antibodies and preventing the risk of acute graft
rejection (see Table 6). The therapy regimen included the following components:

» Human intravenous immunoglobulin ( IVIg ) : 2 g/kg , divided into several infusions over 2
weeks. IVIg helps modulate the immune response and reduce antibody levels by blocking Fc
receptors and neutralizing complement [ Jordan et [al ., 2017].

» Rituximab : 375 mg/m2 once 7 days before surgery. Rituximab is a monoclonal antibody to the
CD20 antigen on B lymphocytes, which results in a decrease in B cell numbers and a decrease in
antibody production [ Vo et [al ., 2014].

» Therapeutic plasmapheresis : 3-5 sessions every other day with removal of 1.5-2 liters of plasma
per session. Plasmapheresis allows for effective removal of circulating antibodies and immune
complexes from the bloodstream [ Stegall et [al ., 2011].

» Transfusion of aloumin solution : 20 g after each plasmapheresis session to restore the volume of
circulating plasma and maintain oncotic pressure.

» Immunosuppressive therapy : tacrolimus in dose 0.05 mg/kg/ day And mycophenolate mofetil
1 g/ day 7 days before surgery. This combination of drugs suppresses the activation and
proliferation of T- and B-lymphocytes [ Clatworthy , 2011].

» Induction therapy : antithymocyte globulin (ATG) 1.5 mg/kg/ day for 5 days , starting on the
day of surgery. ATG reduces the number of circulating T-lymphocytes, preventing the
development of cellular rejection [ Montgomery et [al ., 2018].

Patients with moderate sensitization received less intensive therapy adapted to their antibody levels:

» Human intravenous immunoglobulin ( 1VIg ) : 1 g/kg given as a single dose. A lower dose of
IV1g is sufficient to modulate the immune response in moderately sensitized patients.
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» Therapeutic plasmapheresis : 2-3 sessions . A smaller number of sessions effectively reduces the
antibody level to acceptable values [ Taner et [al ., 2015].

» Immunosuppressive therapy : similar to the highly sensitized group, but without the use of
rituximab and with a shorter duration of ATG induction therapy (1.5 mg/kg/ day for 3 days) .
This reduces the risk of side effects with sufficient immunosuppressive effect.

Table 6. Comparison of preoperative therapy regimens depending on the degree of sensitization

Component of therapy Average sensitization High sensitization
IVIg 1 g/kg 2 g/kg
Rituximab No 375 mg/m2 single dose
Plasmapheresis 2-3 sessions 3-5 sessions
Albumen 20 g after plasmapheresis | 20 g after plasmapheresis

Tacrolimus 0.05 mg/kg/ day 0.05 mg/kg/ day

Mycophenolate mofetil 1 g/ day 1 g/ day

Induction therapy (ATG) | 1.5 mg/kg/ day, 3days | 1.5 mg/kg/ day, 5 days

Patients with a high degree of sensitization received more intensive and prolonged therapy, including
the use of rituximab and more plasmapheresis sessions. This approach is aimed at more effectively
reducing antibody levels before transplantation, which is supported by data from studies [ Vo et al .,
2014; Jordan et al ., 2017]. The use of rituximab in combination with 1\VIg and plasmapheresis showed
high efficiency in desensitization of patients with high levels of PRA and DSA.

After preoperative therapy, a significant decrease in PRA and DSA levels was observed in all patients
(see Table 7 and Figure 1).

Table 7.Reduction in PRA and DSA levels after preoperative therapy

Indicator Before therapy | After therapy | Decrease (%) | p-value
Average sensitization (n=17)
PRA (%) 324+45 10.2+3.1 68.5% p <0.001
DSA (MFI) 1,500 + 500 400 + 150 73.3% p <0.001
High sensitization (n = 10)
PRA (%) 65.7 £ 8.9 205+5.2 68.8% p <0.001
DSA (MFI) 4,000 + 800 900 + 200 77.5% p <0.001

Note: p-values were calculated using independent samples t-test. A p-value <0.001 indicates a
statistically significant reduction in PRA and DSA levels after preoperative therapy in both
sensitization subgroups.
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Dynamics of decrease in PRA and DSA levels after
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Figure 1. Dynamics of decrease in PRA and DSA levels after preoperative therapy

After preoperative therapy, statistically significant decreases in PRA and DSA levels (p < 0.001) were
observed in patients of both groups. This indicates the effectiveness of the selected treatment regimens
in reducing the degree of sensitization, which allowed kidney transplantation to be performed with a
minimal risk of hyperacid rejection (see Figure 1).

Timely correction of immunosuppressive therapy based on laboratory data improved treatment
outcomes in patients.

Conclusions

The study showed that the use of preoperative immunomodulatory therapy, including plasmapheresis,
immunoglobulins and rituximab, effectively reduces PRA and DSA levels. This allows kidney
transplantation to be performed with a minimal risk of acute rejection.

Individualized therapy based on the degree of sensitization and response to treatment improves
transplant outcomes and preserves graft function. This confirms the need for personalized treatment
regimens and careful monitoring of highly sensitized patients.

Thus, the results of the study of this group of patients showed that kidney transplantation in patients
with high sensitization expands the possibilities, since the tactics of patient management in the pre-
and postoperative period developed by the dissertation candidate sharply reduces the sensitization of
this category of patients and thereby contributes to a sharp reduction in the number of patients with
high sensitization on the “waiting list”, and accordingly to an increase in the frequency of transplant
survival and an improvement in the percentage of postoperative complications.
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