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Desensitization is generally performed in patients 
with complement-dependent cytotoxicity (CDC) - cross-
match (XM), flow cytometric-XM, or Luminex-XM 
negative, but with positive PRA (panel reactive antibody) 
and donor-specific antibody (DSA) before or rarely im-
mediately after transplantation. Still, it can also be per-
formed in a very limited number of XM-positive pa-
tients18-21. It should also be kept in mind that non-HLA 
Abs may also be responsible for patients who are positive 
for these tests but have negative DSAs. Moreover, previ-
ous studies have provided evidence that non-HLA Abs 
are also the reason for AMR and lead to rejection by the 
same mechanism as anti-HLA Abs and are treated in the 
same way5,22-24. In summary, it should be considered that 
XM positivity may also be due to non-HLA Abs and that 
XM negativity can be achieved by desensitization, and 
the transplantation can be performed in this manner.

Although different desensitization protocols ex-
ist, plasmapheresis (PP), intravenous immunoglobulin 
(IVIG), and rituximab are generally used in various com-
binations and doses20,25-27. Studies have shown that com-
bining these three treatment modalities (PP, IVIG, Ritux-
imab) is more effective.

With these treatments, all possible pathways of rejec-
tion are suppressed through many mechanisms (such as 

immunomodulation, anti-inflammatory effect, suppres-
sion of complement and inflammatory cytokines, sup-
pression and apoptosis of B lymphocytes, inhibition of 
T lymphocyte activation and proliferation, activation of 
regulatory T lymphocyte, suppression of Ig production 
and its removal from the blood circulation), and the rejec-
tion is managed19,24,28.

This study aimed to evaluate the long-term results 
of high-sensitized, XM-positive patients who underwent 
living donor kidney transplantation after desensitization 
with different combinations of IVIG, Rituximab, and PP 
and to emphasize the importance of anti-HLA DQ Ab or 
possible non-HLA Ab. Besides, we aimed to review the 
general characteristics of patients who did not benefit 
from desensitization and could not undergo transplanta-
tion due to ongoing XM positivity.

Materials and Methods: 
The current study included 49 patients admitted to 

the hospital for living donor kidney transplantation be-
tween 2011 and 2018 and with positive XM tests. The 
study was performed retrospectively and approved by the 
Akdeniz University Clinical Research Ethics Committee 
(70904504/480, decision No 719, date: 10/10/2018).

XM tests were performed by CDC-XM, flow cyto-

Table 1: Comparison of the two groups (patients who underwent transplantation and patients without transplantation) in terms 
of age, sex, immunological tests, and the number (and percentage rate) of drugs used in the desensitization protocol.

Parameter
RTx(+)
(n =16)

RTx(-)
(n =33)

p value

Recipient age 35 ± 12 43 ± 11 0.027
Recipient gender (M/F) 8/8 11/22 0.208

Rtx before desensization 11 (68.8 %) 9 (27.3 %) 0.006

CDC-XM(+) BD 14 (87.5 %) 29 (87.9 %) 0.396
CDC-XM(+) AD 0 28 (82.1 %) <0.001
FC-XM BD(+)
(B/T lymphocyte)

15 (93.7 %)/14 (87.5 %) 33 (100 %)/33 (100 %) 0.059/0.031

FC-XM AD(+)
(B/T lymphocyte)

4 (25 %)/2 (12.5 %) 29 (85.5 %)/29 (85.7 %) 0.001/0.001

Rituximab(+) 10 (62.5 %) 22 (68.8 %) 0.452
IVIG(+) 15 (93.7 %) 32 (97 %) 0.572
PP(+) 13 (81.2 %) 25 (75.8 %) 0.073
Number of PP 3.5 (0-14) 5 (0-10) 0.787
PRA CI/CII BD 49 ± 43

53 ± 37
68 ± 36
68 ± 35

0.087
0.175

PRA CI/CII AD 0 (0-100)
52 ± 39

80 (0-100)
76 ± 21

0.009
0.157

L-XM CI BD
          CII BD

(- /None/ +)

8/5/3
6/5/5

8/18/17
5/18/10

0.177
0.162

L-XM CI AD
           CII AD

(- /None/ +)

11/4/1
9/4/3

4/17/12
3/17/13

<0.001
0.002

Continuous variables are presented as mean ± standard deviation or median and range, as appropriate, and categorical variables as percentages, 
Rtx: renal transplantation, CDC: complement dependent cytotoxicity, XM: cross-match, BD: before desensitization, AD: after desensitization, 
FC: Flow cytometry, IVIG: intravenous immunoglobulin, PP: Plasmapheresis, L-XM: Luminex cross match, CI: Class I, CII: Class 2, PRA: 
Panel Reactive Antibody.


