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Abstract

Kidney transplantation for patients affected by end stage renal failure is considered the best
therapeutic option, but this possibility is limited by deceased donor shortage. Living donor kidney
transplantation (LDKD) is a valuable option, frequently limited by immunological incompatibility
between donor and recipient. This review will consider the to date possibility of performing living
donor kidney donation in the case of AB0 blood group incompatibility and the progresses that have
been made in this field. Kidney paired donation is one possibility. Such technique offers the best
possibility if the number of pairs available is wide. This is possible by performing national and also
international registries. The technique more diffuse is the desensitization of the recipients.
Desensitization may be obtained by several ways that are extensively treated in this review. In the
recent period some published studies document the possibility to enzymatically convert A or B group
from the cells of the donor to 0 group. This possibility is only on the beginning, but may represent
the future eventually associated to a mild desensitization.

Keywords: kidney transplantation; living donation; blood group incompatibility; kidney paired
donation; desensitization; enzyme conversion of A and B group

1. Introduction

The best treatment for patients affected by end stage renal failure (ESRD) is renal
transplantation. However, the availability of such treatment is limited by the organ shortage.
Therefore, many patients remain on the waiting list and are seriously affected to the different diseases
related to the ESRD, among which the cardiovascular disorders are the most important and often
cause of death. Kidney transplantation from living donor could solve the problem of remaining on
waiting list but this option is limited in several countries. Another limiting factor for living donor
kidney transplantation (LDKD) is the incompatibility between donors and recipients because of the
presence in the recipient of antibody directed against the human leukocyte antigens of the donor or
because the incompatibility of the ABO system. It is evaluated that about 30% of possible LDKD is
limited by the presence of ABO system antibodies, which can cause hyperacute rejection [1,2].

In this study we will describe the different system to avoid this problem and how they evolved
by time.

2. Immunological Aspects

The ABO system is represented by glycoproteins that are represented on the surface on the
surface of the erythrocyte membrane, endothelial cells and kidney parenchymal cells [3]. They are
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oligosaccharide synthesized from the common precursor, the H antigen [4]. The enzyme a (1, 2)-
fucosyltransferase (FUT), encoded by the FUT 1 gene, catalyzes the addition of a molecule of fucose
to form the H antigen. The antigen H represents the matrix for the formation of A and B antigens [5].
Indeed, in individuals with A group, the enzyme a-1, 3-n-acetylgalactosaminyltransferase (A
transferase) attaches 3-n-acetylgalactosamine, leading to the expression of A antigen. In individuals
of group B, the a-1, 3-galactosyltransferase (B transferase), attaches a-d-galactose, leading to the
expression of B antigen. Subjects that express both genes and enzymes have AB group. Individuals
of group A are represented by two subtypes Al and A2 [6]. Subjects with A2 subtype express smaller
amount of A antigen and their immunological risk of rejection is significantly lower [7-9]. The biology
described are well represented in Figure 1.

Figure 1 Blood group antigens and their corresponding antibodies.
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Figure 1.

The formation of anti-blood group antibodies occurs against the antigens not represented in the
host. In addition, some patients have circulating epitopes A and B soluble and linked to von
Willebrand factor. These antigens are responsible for antibody mediated rejections (ABMR) [10]. An
example of this fact is that the transplantation of kidneys from Azdonors to 0 recipients obtains better
results. Indeed, the Azsubtype does not have circulating antigens linked to von Willebrand factor
[11].

3. Development Of The Different Strategies To Overcome The Problem Of A, B,
0 Incompatibility

For a long time A, B, 0 incompatibility (AB0i) has been considered a formal contraindication to
kidney transplantation.

This fact has been overcome on 1982 by Brynger et al. [12], who reported the clinical outcomes
of 21 kidney transplantation from A:donors to 0 recipients.

The historical evolution of LDKD ABOi is shown in Figure 2.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.1130.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 April 2026 d0i:10.20944/preprints202604.1130.v1

3 of 13

Figure 2 Historical evelution of kidney transplantations from living donors ABO incompatibles

Bruxelles 1982-1989 Japan 1989 ———» USA 1998 =——————p Relevant studies from USA and Europe 2004-2008

Figure 2.

There are several techniques to overcome the problem of ABOi. Such techniques have evolved
by time.

a) The kidney paired donation (KPD). It is the simpler way to perform kidney
transplantation in ABOi. This way concerns LDKT involving different families with a kidney
exchange among them. Each family is unable to make LDKT, but the problem may be overcome
exchanging kidneys. This avoid immunological problems, but may implies legal ones.

b) The desensitization technique is the most utilized. There are several techniques that may
be adopted for desensitization and these techniques has evolved by time as will described later.

) The use of enzymatic conversion of the blood group is the most recent and promising
technique for the future. Anyway, also the enzymatic conversion is part of desensitization treatment.

4. Kidney Paired Donation

The kidney transplantation in a cross way allows avoiding costs and side effects related to the
different techniques. The simplest way consists in the utilization of two pairs donor-recipient with
the donor of the first pair gives the kidney to the recipient of the second pair and the donor of the
second pair gives the kidney to the recipient of the first pair. This is well represented in Figure 3.
Generally, also for legal reason, the two transplants are realized simultaneously. The concept of
Kidney Paired Donation (KPD) to overcome the immunological barrier avoiding the desensitization
of the recipient has been proposed by Rapaport in 1986 [13]

Figure 3 Paired Kidney Donation. Two pairs donor-recipient AB0 incompatibles exchange their kidneys

Donor 1

v
0
-

Donor 2 Recipient 2

Figure 3.

The first KPD has been performed in South Korea and later extended in Europe and United
States [14-16]. On 2004, in Netherlands the first KPD has been realized the first national program for
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KPD [17]. In addition, the KPD program may include a higher number of pairs. In every KPD
program the possibility to find pairs for effective KPD increases with the number of pairs involved
in the programs [18]. Toews et al. [19] compared the positive experience of Australia, Canada and
United States. The National Kidney Registry in the United States highlights that the KPD is
increasing, while the desensitization strategy is reducing [20]. A recent paper from Bohmig et al.
reported the positive experience of KPD in pediatric patients in a program involving Austria and
Czech Republic.

5. Desensitization

As aforementioned, the first kidney transplantation in patients ABOi have been made utilizing
donors with group A:zas this group is poorly expressed on renal parenchymal cells. However, soon
became evident that also with donors A2, ABMR may develop [21]. Hence the necessity to desensitize
the recipients in order to reach a condition of tolerance [22].

The mechanisms to reach the condition of tolerance, also called accommodation, are poorly
understood. A favoring factor is the low titer of antibody in the recipient. The increased expression
of complement regulatory proteins such as CD55 and CD59 and the presence of anti-apoptotic
proteins such as Bcl-2 and clusterin are factors that may favor the accommodation [23]. Anyway, the
desensitization is essential to obtain good results.

Historically, the first important series of successful ABOi kidney transplantation have been
performed in Japan by Takahashi et al. [24] that used plasmapheresis (PE) or immunoabsorption
associated to splenectomy. Later on, the technique has been improved in the United States at the John
Hopkins University and at the Mayo Clinic. These authors successfully performed ABOi kidney
transplantation by the use of PE, pretransplant administration of intravenous immunoglobulins
(IVIG) and anti CD-20 monoclonal antibodies without splenectomy [25,26]. A further improvement
in ABOi kidney transplantation has been reported in 2008 by Genberg et al. ( 27). These Swedish
authors used selective immunoadsorption, anti CD-20 and low molecular heparin without
splenectomy. In addition, these authors reported for the first time similar survival rates and similar
complication rates between AB0i and ABOc kidney transplantation.

6. Principal Techniques Used to Obtain Desensitization, Results Obtained and
Controversies

First it is important to highlight that the best results are obtained when the antibodies anti ABO
are low before transplantation. This point is important even if some important recent studies report
favorable long-term patient survival outcomes also for patients with very high isoagglutinin titers
[28,29]. The French study refers only to five patients, but the Korean study refers to 271 cases of ABOi
kidney transplantation, 42 of them had a baseline antibody titer higher than 1:256. In the Korean
study, patients with baseline high antibody titers had comparable short and long-term patient and
allograft outcomes.

The desensitization protocols for ABOi kidney transplantation are a mixture of Removal of
circulating ABO antibodies, immunomodulation and immunosuppression.

The removal of circulating ABO antibodies may be non-selective or selective. Plasma exchange
(PEX) is the most common and cheaper form to removing of ABO antibodies. Its disadvantages consist
in the fact of losing important plasma factors as coagulation factors, hormones, anti bacterial and anti
viral immunoglobulins. Anyway, PEX is the less expensive and the more widely apheresis technique
[30,31]. The double filtration plasmapheresis (DFPP) consists in the use of two filters and the second
one allows smaller molecules to return to the patient.

The selective way to remove circulating ABO antibodies is represented by the
immunoadsorption (IA). In IA the separated plasma pass to an antigen specific absorber consisting
in A or B antigens linked to a sepharose matrix. By this technique it is possible to remove the

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.1130.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 April 2026 d0i:10.20944/preprints202604.1130.v1

5 of 13

antibodies without loss of others important plasma components. The main disadvantage is
represented by the high costs of the columns [9].

By IA is also possible to remove some complement components, which may be involved in
ABMR. Indeed, Biglarnia et al. [32] documented the removal by IA the removal of C3a in 19 ABOi
LDKT. The removal of C3a is probably related to its high isoelectric point that facilitates the affinity
with the negative charged resin of immunoadsorbent. It is not agreed on the levels required of
antibodies anti-A/B to be reached before transplantation, either using PE or IA, even if most centers
requires titers of 1:8 or less. After transplantation, at least two sessions of PE are required. More
sessions are required in patients with antibody rebound or with documented ABMR [33,34].

Obviously, either PE or IA are only a component of a more complex desensitization treatment.
Even if not recent, it is to highlight the experience of Tyden et al. [35]. These authors compared 60
ABOi kidney transplant performed in different centers with 267 ABOc LDKT performed in the same
period. The ABOi LDKT were treated by IA, anti CD20, IVIG and the association of Tacrolimus,
Mycophenolate Mofetil (MMF) and steroids. The graft survival in the ABOi group was 97% and 95%
in the ABOc group.

The Immunomodulation consists in the administration of IVIG to the patient before
transplantation with the aim to replace the patient’s immunoglobulin lost with the apheresis
techniques. In addition, IVIG neutralize the Fc receptor and have immunoregulatory properties. IVIG
are essential in the desensitization protocols for ABOi LDKT. They are administered before
transplantation and after transplantation in order to inhibit the rebound of anti-A/B agglutinins
favoring the organ survival.

IVIG do not act alone, but always as part of a complex immunosuppression with anti CD20,
calcineurin inhibitors and MMF. IVIG are safe and without reported significant side effects.

The immunosuppression essentially consists in the depletion of B cells that are responsible of
the production of the isoagglutinins.

Historically, the first attempt to reduce B cells to realize ABOi kidney transplantation has been
made in Japan by splenectomy as spleen is the major content of B cells [24]. Such technique was not
well accepted outside Japan and both at the John Hopkins University and at the Mayo Clinic, in
addition to PE and the standard immune suppression the B cells depletion was obtained by the use
of Rituximab (RTX), a humanized monoclonal antibody that links to CD20 expressed on the B cell
membrane. With the use of RTX, splenectomy has been no more used. To date, the
immunosuppression adopted in the majority of centers are, in addition to the standard
immunosuppression, RTX, PE or IA and the administration of IVIG.

New strategies are represented by the use of monoclonal anti-A or B antibody Fab fragment or
by the use of an ABO blood group trisaccharide carbohydrate epitope [36,37].

The terminal complement inhibitor eculizumab has also been proposed in the induction of ABOi
kidney transplantation to inhibit the antibody-triggered complement activation [38]. Heo et al. [39]
used eculizumab as an adjunctive therapy to desensitization in AB0. LDKT in two patients with very
high pre-transplant titers of anti- ABO antibodies refractory to PE. The antibody titers decreased after
transplantation and the renal function of the graft remained good for one-year follow up. In a very
recent study, Wan et al. documented the eculizumab efficacy associated with DFPP in 30 ABOi kidney
transplantation [40]. The authors concluded that eculizumab associated with DFPP improved the
transplant success rate and the quality of life in patients with AB0i kidney transplantation.

7. Clinical Outcomes After Kidney Transplantation Involving AB0i Kidneys

Several reviews and meta analyses have been made to verify the clinical outcomes of ABOi
kidneys transplantation.

By 2021, Mohamed M et al. [41] made an extensive literature review reporting the AB0i kidney
transplantation with its complications and outcome. Here we report the principal studies performed
according the number of patients examined.

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202604.1130.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 April 2026 d0i:10.20944/preprints202604.1130.v1

6 of 13

Scurt et al. reviewed 65063 kidney transplantation with 7098 transplants performed in ABOi pairs
[42]. In this study, the risk of bleeding and infection were higher in ABOi. In the first year after
transplantation, the death censored graft survival was similar in AB0Oi and in ABOc patients, but in
ABOi patients, the mortality in the first year was significantly higher.

Lo et al. [43] reported 4810 ABOi kidney transplantations. In this review 878 recipients (33%)
experienced acute rejections with 35% of ABMR. CMV infections, urinary tract infections and BKV
nephropathy were the most frequent. The graft survival rate at 28 months was similar in patients
treated by IA and in patients who underwent splenectomy.

Okuni et al. [44] in a retrospective cohort study compared compatible LDKT with incompatible
LDKT. In patients transplanted after 2005, the 9-year graft survival rates were similar in the two
groups.

Kimura et al. [45] in a retrospective study, examined 5549 patients with 2820 ABO matched and
1384 with ABO major incompatible. The survival rates were significantly lower in the group of ABO
major incompatibles.

Okada et al. [46] in a retrospective study examined 412 kidney transplant patients, 205 of them
were ABOi. After 5 years, the graft survival rates were significantly lower in the ABOi group. In
addition, the incidence of infection was higher in ABOi group, when treated with RTX.

In a different meta-analysis performed by Xu et al. [47] were analyzed the success rate and safety
of LDKT in ABO blood group incompatible relatives.

The review was conducted following a strict and severe restriction method. Therefore, of 1238
records identified through database searching; only 15 were included in the study. Indeed, the
exclusion criteria were: non-English articles, studies evaluating only ABO-compatible kidneys,
studies evaluating ABOi kidneys from deceased donors and trials on animal subjects. In the 15 studies
were examined patient and graft survival rates and the incidence of infections.

The long-term patient survival rates were 0.93 as a result of meta-analysis of pooled data, while
the short-term survival rate was 0.94. The long-term graft survival rate was 0.89, while the short term
was 0.94 documenting that a higher graft survival rate was observed after a short-term follow up.

Infectious complications was 0.31, while surgical complications occurred at a rate of 0.12. Among
the infectious complications, sepsis showed an increase in the most recent studies, probably related
to a more intensive desensitization treatment. On the contrary viral complications remained stable
[42].

Recently, Obeid et al. [48] performed a retrospective study on 239 ABOi kidney transplantation
to evaluate the short and long-term patient and graft survival rates. At 1 year after transplantation,
patient survival rate was 99.1% while graft survival rate was 92, 7%. At 15 years after transplantation,
patient survival rate was 86.2, while graft survival rate was 87.5%. ABMR occurred in 9.2% and was
related to longer hospitalization and higher graft failure. Interestingly, ABMR was most frequent in
the case of group B to group 0, but no case of ABMR was observed in recipients from A2 donors.

In a different recent study from Taylan et al., [49], successful ABOi LDKT has been reported in
10 children. The study was retrospective and the 10 children with ABOi LDKT were compared with
30 children transplanted in the same period who received an ABOc LDKT. The 3-year graft survival
rate in the ABOi was 90%, while in the ABOc group was 86.8%. Patient survival rates were similar in
both groups. In general in the studies concerning ABOi LDKT, the frequency of infectious
complications varies [50,51] and is probably related to the intensity of desensitization treatment. In
this study, the infectious complications were lower in the ABOi group. This fact may be ascribed to a
higher incidence of urinary tract obstructions and pulmonary hypoplasia in the ABOc patients.

Outcomes in ABOi kidney transplantation have markedly improved over the years as
documented by the fact that graft survival and patient’s safety is to date comparable to those in ABO-
compatible kidney transplant. This fact is well documented by several studies as the study of Barnett
et al. [52], of Speer et al. [53], of Becker et al. [54], and the already cited studies of Genberg et al. [27]
and of Okumi et al. [44].
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Interestingly, some studies document a better renal function and a lower incidence of chronic
ABMR in patients with ABOi kidney transplants [55,56].

More recent studies aimed to compare the results of ABOi kidney transplantation with those of
ABOc kidney transplantation.

The already cited study of Cozzi et al. [50] in a retrospective case-control study analyzed the
results of 17 ABOi LDKTs with 34 ABOc controls. All transplants have been performed from March
2012 to September 2021. These authors found an excellent graft function in both groups up to 3 years
of follow-up. In ABOji, patients verified higher incidence of ABMR and septic episodes in the first 30
days after transplantation. This fact was the cause for an inferior patient survival at both 1 and 3
years. However, the authors highlight that overall they obtained an excellent graft function in ABOi
patients comparable with other important experiences as those obtained from the group of
Heidelberg [53,54], from UK [52] and from Langhorst [57] in Freiburg. The lower patent survival in
the ABOi group was related to early death in the first year after transplantation due to opportunistic
infections. This fact, probably related to a heavier desensitization has been reported also from largest
studies as in the De Weerd meta-analysis [58]. The authors conclude that ABOi LDKT is an important
therapeutic strategy, principally for patients with less chances of being transplanted.

Koo et al. [59] in Korea compared the results of 426 patients who underwent ABOi LDKT with
patients who remained on waiting list or patients who received ABOc donor deceased kidney
transplant (DDKT). Few studies made this kind of comparison, among which an US registry study
[60]. In this study, ABOi LDKT was associated with a higher mortality risk in the 30 days after
transplantation, but a lower mortality risk beyond 180 days than ABOcDDKT. In a similar Dutch
study [61] was documented that ABOILDKT had a higher survival rates than ABOc DDKT.
Additionally, Koo et al. analyzed the results according the initial antibody titers of patients receiving
ABOi LDKT. They found that patients with low titer had a better survival rates than patients receiving
ABOc-DDKT. Patients with high titers lost this benefit.

Another important study comparing ABOi-LDKT with ABOc-LDKT has been made by Chen et
al. [62] in 2026. These authors performed a meta-analysis of 18 studies including 15,611 kidney
transplant. Additionally, the authors conducted a retrospective single center study comparing 41
ABOi-LDKT with 132 ABOc-LDKT. All these transplants were made in the same period between 2021
and 2022. The variable examined were patient and graft survival, renal function, postoperative
complications, infections, delayed graft function (DGF) and hospitalization costs.

Surprisingly, at difference to other meta-analyses already cited, the meta-analysis of this study
documented lower 1-year graft survival and 3-year patient survival in ABOi-LDKT than in ABOc-
LDKT. In contrast, their retrospective study documented no significant difference in the two groups
with the exception of hospitalization costs that were higher in the AB0i-LDKT group probably due
to the additional desensitization treatment. All these data are shown in Table 1.

Table 1. The Clinical data analysis results of the two groups of patients.

Clinical Outcomes ABO0i-LDKT ABOc-LDKT P
Number 41 132
Preoperative Hospital 22.27+7.10 22.2049.30 0.955
Stay (Day)
In-patient Care
. 127.13+41.21 91.34+38.74 <0.001
Spending
Delayed Graft Function 2.44% 3.03% 1.000
Pulmonary Infection 34.15% 20.45% 0.092
Urinary Tract Infection 4.88% 3.79% 0.670
Surgical Complications 14.63% 8.33% 0.240
Graft Survival 1styear 95.12% 94.70% 1.000
Graft Survival 3st year 92.68% 92.42% 1.000
Patient Survival 1st year 97.56% 96.21% 1.000
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Patient Survival 3st year 97.56% 93.94% 0.692

Enzyme conversion of A or B groups to 0 kidneys, more than an alternative procedure to
desensitization could in the future represent an important integration to desensitization therapy.

In a very recent study, Zeng et al. [63] reviewed several studies documenting that enzyme-
converted 0 kidneys allow ABO-incompatible transplantation without hyperacute rejection in a
human decedent model.

Already in 2019, Rahfeld et al. [64] documented that N-acetylgalactosamine deacetylase was able
to completely convert A to 0 of the rhesus at very low enzyme concentrations in whole blood. These
results were more recently extended and confirmed by MacMillan [65]. They documented the activity
of two enzymes FpGalNAc deacetylase and FpGalactosaminidase derived from the bacterium
Flavonifractor plautii. These enzymes were able to convert blood group antigens from the human renal
vasculature to 0 type. These enzymes were able to act on the kidney both using normothermic
machine perfusion (NMP) and hypothermic machine perfusion (HMP) strategies removing more
than 80% of group A antigen.

In a different study, MacMillan et al. [66] studied human kidney cortex biopsies from B positive
patients. The biopsies were incubated with a-galactosidase enzyme (GH110B) from Bacteroides
fragilis. After incubation, a decrease of B antigen of 99% was observed. These results were further
confirmed by the examination of three human donor kidneys rejected for transplantation. The
kidneys were perfused with GH110B in NMP. After 5 hours of NMP, a removal of B antigen was
obtained in a percentage from 71 to 94%.

Zeng et al. [67] recently obtained similar results for B antigen. In this study, more than 95% of B
antigen was removed by the kidneys after 3 hours of perfusion with GH110B during HMP. This fact
represents a promising strategy to overcome the problems of ABOi kidney transplantation.

8. Conclusions

The shortage of kidneys for transplantation has always been a major problem. Kidneys shortage
allows that many patients remain on dialysis cumulating several diseases related to ESRD and with
a higher risk of death. Living donation could partially solve this problem. However, often living
donation is limited by immunological incompatibility between donor and recipient. ABO blood group
is a typical example of such incompatibility. For a long time ABOi has been an absolute
contraindication to proceed with kidney transplantation.

More recently, several strategies allowed proceeding in the case of ABOi LDKT.

Kidney paired donation is one of such strategies. In this case, two or more incompatible pairs
exchange their kidneys allowing overcoming the incompatibility. This is simpler in the case of two
pairs in the same kidney transplant center. However, KPD is more effective with a wider number of
pairs. This fact led to national or even international registries that to date are present in several
nations.

The strategy more frequently used is the desensitization of the recipient. Desensitization has
evolved by time, improving the results. The techniques more frequently used are:

a) Removal of circulating ABO antibodies by PE or IA;

b) Immunomodulation by the administration of IVIG before and even after transplantation;

C) B cell depletion by the use of immunosuppressant, among which monoclonal antibody
anti CD20 seems to be one of the more effective. Indeed, B cells produce isoagglutinins, and their
reduction is essential to obtain an effective desensitization.

d) Enzymatic elimination of the donor kidney of group A or group B. To date this technique
is only experimental, but it seems to be effective. The A or B elimination could be reached adding the
appropriate enzyme to the kidney during the machine perfusion of the explanted kidneys.

e) It is thought that the enzymatic elimination in the future could be added to the
desensitization strategy.
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The results obtained to date with desensitization are optimal and in several reports patient and
graft survival rates are similar in ABOi LDKT and in ABOc LDKT.

Several open controversies remain in ABOi kidney transplantation. Among these, the more
frequent are as follows:

Apheresis:

Main problems are whether is better PE or IA, whether to proceed also after transplantation and
what to do with patients with low titers of isoagglutinins.

IVIG:

The principal questions are how much IVIG should be administered and whether IVIG should
be administered in more sessions.

Accommodation:

Accommodation consists in the presence, after transplantation, of isoagglutinins and antigen in
the graft cells with normal graft function and normal histology. It is facilitated by reduced
isoagglutinin level, blockage of complement activation and RTX.

Complications

Hemorrhages is a complication particularly frequent in ABOi kidney transplantation. They are
probably related to the apheresis treatments.

The incidence of infectious complications is different in the studies and are probably related to
the intensity of desensitization.

ABMR is the first cause of loss in ABOi transplantations. They occurs more frequently in the first
two weeks after transplantation and are often related to the levels of isoagglutinins.

As final consideration, we highlight that ABOi transplants are more expensive than ABOc
transplants. These higher costs are probably related to the desensitization techniques. This is why
KPD are evolving, even if only 30% of the pairs encounter a possible exchange.
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