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ABSTRACT

Objective: In this study, it was aimed to follow up the immunological risk of patients with high immunological risk and to determine the effect of desensitization
treatment in these patients.

Materials and Methods: Living donor transplantation patients with panel reactive antibody (PRA), donor specific antibody (DSA), and/or single antigen
bead test positivity and retransplantation patients were included in the study. PRA and/or DSA levels of pre-transplant and post-transplant period were
evaluated in all patients. We compared follow-up of immunological data and clinical outcomes of patients who had desensitization (Group 1) versus who
did not (Group 2).

Results: Totally 117 patients were included in this study. Thirty-four patients had desensitization treatment. There was no statistically difference between the
groups based on age, hepatitis serology, history of blood transfusion, pregnancy, history of dialysis, and acute rejection episodes (p>0.05). Female gender was
higher in Group 1 patients (p<0.05). HLA-MM, PRA Class 2, DSA Class 2 levels were higher in Group 1in pre-transplant period (p<0.05). During the follow-up
period, it was determined that the patients in Group 1 had significantly lower PRA Class 2 values at the 1st month and DSA Class 2 values at the 1*t and 3™
months compared to the pre-transplant period (p<0.05).

Conclusion: Immunological risk decreases with desensitization therapy in the patients with high immunological risk. This decrease is more distinctive in the
first 3 months of post-transplant period in which acute rejection attacks are more common.
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INTRODUCTION

Renal transplantation (RT) is the best treatment for the
end stage renal disease. Renal transplant recipients (RTRs)
have an improved survival and quality of life compared to
hemodialysis patients. Exposure to non-selfhuman leuko-
cyte antigens (HLA) such as pregnancy, blood transfusion,
and previous transplantation, can result in the formation of
anti-HLA antibodies. This condition is called sensitization.

In sensitized RTRs candidates, the risk of graft Loss due to
rejection may be high after RT. Therefore, the waiting times
of these patients are usually long.!! Various desensitiza-
tion protocols are applied to prevent rejection and increase
renal graft survival in high sensitized RT candidates.?¥ In
this study, immunological follow-up of living donor trans-
plantation patients with high immunological risk and to
determine the effect of this treatment in patients who were
treated with desensitization were aimed.
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MATERIALS and METHODS

Thefiles of patients who were transplanted at Demiroglu Bilim
University Sisli Florence Nightingale Hospital Kidney Trans-
plant Unit between 2010 and 2018 were evaluated retrospec-
tively. The patients who underwent RT with immunological
risk were included in the study. Living donor transplantation
patients with panel reactive antibody (PRA), donor specific
antibody (DSA), and/or single antigen bead test (single BEAD)
positivity and retransplantation patients were accepted as
high immunological risk patients. We excluded the patients
with deceased donor. Sociodemographic data's such as age,
sex, body mass index (BMI), post-transplant follow-up time,
hepatitis serology, presence of history blood transfusions and
pregnancy, history of dialysis, immunological status such as
HLA-miss match (HLA-MM), PRA, DSA and single BEAD lev-
els, immunosuppressive medications, and episodes of acute
rejections were recorded. Patients with immunological risk
were divided into those who underwent desensitization (Group
1) and those who did not (Group 2). Single BEAD, PRA, and/or
DSA levels of pre-transplant and post-transplant period (1%
week, 1, 31, 6™, 9" months, and 1%, 2" years) were evaluated
in all patients. The follow-up of immunological data and clin-
ical outcomes of the groups were compared.

In our center, desensitization was applied for sensitized pa-
tients in any of the following conditions: (1) Presence of spe-
cific PRA Class 1 and/or Class 2 identification, and/or single
BEAD; single antibody >MFI 3000 and (2) presence of specif-
ic PRA and/or single BEAD multiple antibodies >MFI 2000.
The protocol we used to desensitize patients involved only
rituximab or a combination of plasmapheresis, intravenous
immunoglobulin (IVIG), and rituximab.

Rituximab was administered doses at 375 mg/m? at 7" days
before transplantation. Plasmapheresis administered at on
day 3 and day 1. Total dose of 1-2 g/kg IVIG was given in di-
vided doses. Induction therapy was given to all patients. Im-
munosuppression comprised rabbit anti-thymocyte globulin
according to induction therapy. Methylprednisolone 1000 mg
was given intraoperatively followed by sequential tapering
to daily oral prednisone 5 mg on the 12" week. ALl patients
used the same immunosuppressive therapy consisting of
prednisolone (5 mg/day), tacrolimus adjusted according to
blood levels and mycophenolate mofetil (1000 mg bid), or
mycophenolate sodium (720 mg bid).

Statistical Analysis

Data were analyzed with SPSS software version 17.0 for Win-
dows (SPSS, Inc., Chicago, ILl, United States). All values are
expressed as the meansstandard error of the mean. One-

way ANOVA test was used for analyzing biochemical and
BMD parameters among groups. Tukey's post hoc test was
applied to parameters that were determined to present sig-
nificant differences. Pearson and spearman correlation tests
were performed for correlation analyses. Differences were
considered statistically significant for p<0.05.

RESULTS

Totally 117 patients (45 female/72 male) were included in this
study. The mean patient age was 43.9+12.5 years. Thirty-four
patients (25 female, mean age 43.7+12.5 years, mean follow-up
time 24.3+13.4 months, mean BMI 26.8+6.6 kg/m?) had desen-
sitization treatment (Group 1). Eleven patients received ritux-
imab for desensitization therapy, rituximab plus plasmaphere-
sis for 19 patients and Rituximab plus plasmapheresis and IVIG
for the remaining four patients. Eighty-three patients (20 fe-
male, mean age 43.8+12 years, mean follow-up time 18.4+10.2
months, mean BMI 26.8+6.6kg/m? had not have desensitiza-
tion (Group 2). There was no statistical difference between the
groups based on age, history of blood transfusion, pregnancy,
history of dialysis, and acute rejection episodes (p<0.05 for all
parameters). Female gender was higher in Group 1 patients
(p<0.001), and HLA-MM, PRA Class 2, DSA Class 2 levels were
higher in Group 1 in pre-transplant period (p:0.02, 0.003 and
0.021, respectively). Demographic data and pre-transplant
mean PRA and DSA levels were shown in Table 1. The positivity
for DSA/PRA Class 1 was 41.2% and for DSA/PRA Class 2 was
76.4% in Group 1 at pre-transplant period. These values were
5.8% and 32.3% at 7*" days, 14.7% and 44.1% 3™ months, only
2.9% and 29.4% at 6" months in post-transplant period, re-
spectively. While the positivity for DSA/PRA Class 1 was 13.1%
and for Class 2 was 52.5% in Group 2 in pre-transplant period,
these values were 7.1% and 64.3% at 7" days, 7.3% and 34.1%
at 3" months, 6.7% and 53.3% at 6" months in post-transplant
period, respectively. DSA/PRA Class 1 and 2 positive patient
rates were shown in Table 2 and MFI values of DSA/PRA posi-
tive patients were shown in the Figure 1.

During the follow-up period, it was determined that the pa-
tients in Group 1 had significantly lower PRA Class 2 val-
ues at the 1** month and DSA Class 2 values at the 1 and
3" months compared to the pre-transplant period (p:0.047,
0.015 and 0.024, respectively).

DISCUSSION

In this study, we evaluated anti-HLA antibody levels in the
first 2 years after transplantation in 117 immunologically
high-risk patients. We found that anti-HLA antibodies de-
creased in desensitized patients. PRA and DSA Class Il levels
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Table 1. Demographic dates and immunological data of the

patients

Parameters Group 1 Group 2 p
n=34 n=83
Age (y) 43.97+12.5 43.8+12 0.05
Sex
Female 25 20 0.001
Male 9 63
BMI (kg/m?) 26.816.6 26.8+6.6 0.05
Follow-up time (mo) 24.3+13.4 18.4+10.3 0.05

History of pregnancy (n) 24 20 0.05

HLA-MM 2.9+1.6 2.22+1.14 0.02
PRA-class 1 (MFI) 8562+11523 355845100 0.05
pre-transplant

PRA-class2 (MFI) 7945+6683  2063+2323  0.003
DSA-class 1 (MFI) 3374+4141 14951320 0.05
DSA-class 2 (MFI) 4198+5233 171842656  0.021

BMI: Body mass index; HLA-MM: Human leukocyte antigens-miss match;
PRA: Panel reactive antibody; MFI: Mean fluorescence intensity; DSA: Donor
specific antibody

were significantly lower in the 1t month, and DSA Class I
levels were significantly Lower in the 3 month.

Anti-HLA antibodies play a key role in allograft rejection. Ap-
proximately 15% of wait-listed candidates have some degree
of sensitization.” In the highly sensitized recipient, desensiti-
zation to lower the levels of antibodies may be the only feasi-
ble option for transplantation. Because the rates of acute an-
tibody-mediated rejection (AMR) and allograft loss are higher.

Table 2. DSA/PRA Class 1 and 2 positive patient rates

Group 1 Group 2
(n=34) (n=83)
Class1 Class2 Classl Class2
% % % %

Pre-transplant period 41.2 76.4 135 52.5
7' day 5.8 323 71 64.3
It month 117 47 9.6 46.9
3 month 147 441 73 34.9
6" month 2.9 29.4 6.7 53.3
9" month 8.8 235 9.6 34.9
Istyear 8.8 41.1 19.2 33.7

DSA/PRA: Donor specific antibody/Panel reactive antibody

Bl Most series have reported an AMR incidence of 30-40% in
the 1t months of post-transplant period with increasing DSA
levels at baseline.®®® Furthermore, in one study, the incidence
of AMR was shown 36.4% in patients with DSA between 3001
and 6000 MFI and 51.3% for >6000 MFL.® We detected acute
rejection in two patients in both of our study groups, rates
were lower than the literature and we did not find any differ-
ence in the development of acute rejection in the two groups.

In addition, it was determined that the risk of graft failure
was increased by 3.8 in patients with an HLA-DSA MFI val-
ue above 3000 compared to patients with an HLA-DSA MF|
value below 3000.8 Increased antibody levels increase the
risk of graft failure. Based on the studies, we apply desensi-
tization in the presence of specific PRA Class 1 and/or Class

Figure 1. PRA and DSA findings

PRA: Panel reactive antibody, DSA: Donor specific antibody
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2 and/or when MFI is over 3000 in a single antibody with
single BEAD or in the presence of multiple antibodies with
MFI greater than 2000 with specific PRA and/or Single BEAD.
In our desensitized group (Group 1), PRA Class 2 and DSA
Class 2 levels and HLA-MM ratios were significantly higher
in the pre-transplant period. Therefore, desensitization was
necessary in these patients.

Alloantibodies that develop after pregnancy are among the
factors limiting kidney transplantation from a living donor in
female gender. These antibodies also reduce the possibility of
kidney transplant from the husband.!™! Anti-HLA antibodies
may occur with a single pregnancy or may not be seen in fe-
male gender with multiple pregnancies.®? In one study, Class
| anti-HLA antibodies were detected in 18.2% of those who
had their first pregnancy, 27.3% of those who had a second
pregnancy, and 50% of those who had 3 or more pregnan-
cies. Anti-HLA antibody production seems to increase with the
number of pregnancies.’™ In our study, although there was
no difference between the groups for pregnancy, we found the
female gender ratio to be significantly higher in those who
underwent desensitization treatment. This difference may be
related to the number of pregnancies of female recipients.

There is no standardized protocol for desensitization. Plasma-
pheresis or immune-adsorpsion columns are used to decrease
the level of DSA and B-cell eliminating and/or modulating
agents such as monoclonal antibodies or IVIG preparations
are used to prevent increasing post-transplant antibody.?34-
18 We used only rituximab or a combination of plasmaphere-
sis, IVIG, and rituximab. In Group | (desensitization group), 11
patients received rituximab for desensitization therapy, ritux-
imab plus plasmapheresis for 19 patients, and Rituximab plus
plasmapheresis and IVIG for the remaining four patients.

Although desensitization protocols permit acceptable graft
survival in patients with preexisting DSA, there are few stud-
ies regarding the efficacy and long-term durability of DSA
removal. In a study presenting 3-year results of 29 highly
sensitized patients, there was a 46% reduction in DSA MFI at
1-month post-transplant, and this reduction was sustained
over 3-year follow-up for both Class | and Il DSAs. Three-
year patient and graft survival were 95% and 90%, respec-
tively. In other study, it was found that DSA levels rebound-
ed as early as post-transplant 1-4 weeks post-transplant in
two of six recipients who treated with IVIG plus placebo, but
DSA levels did not increase in the first 12 months in six pa-
tients received IVIG and rituximab.!®

In our study, PRA Class 2 level which was high in the
pre-transplant period in Group 1 decreased significantly at

the post-transplant 1t month. Same way, DSA Class 2 values
were significantly lower at the 1%t and 3 months compared
to those of the pre-transplant period. Although there was a
decrease in the mean PRA and DSA Class 1 at 1 month, this
decrease was not statistically. The limitation of this study
was the small sample size and retrospective design of the
study. Further studies with large series are needed to con-
firm the durability of DSA removal after desensitization.

CONCLUSION

This retrospective study of DSA/PRA monitoring in desen-
sitized Living donor kidney transplant recipients shows that
immunological risk decreases with desensitization treatment
in patients with high immunological risk. This decrease con-
tinues more clearly in the first 3 months of post-transplanta-
tion period where acute rejection attacks are more common.
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