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Successful Renal Transplantation Across HLA Barrier: Report from India

Abstract

Organ donors are sometimes found “unsuitable” due to the presence of donor-specific anti-HLA
antibodies in the recipient. In recent years, improved desensitization protocols have successfully
helped to overcome HLA incompatibility hurdle. We present three cases where optimum
desensitization was achieved in patients with the donor-specific anti-HLA antibody (DSA) leading
to successful renal transplantation. All patient-donor pair underwent HLA typing, complement
dependent cytotoxicity crossmatch (CDC-XM), flow cytometry XM (FC-XM), and panel reactive
antibody. If any of the three tests was positive, single antigen bead assay was performed to determine
the specificity of the anti-HLA antibody (s). Patients with DSA were offered organ-swap or anti-HLA
antibody desensitization followed by transplantation. Desensitization protocol consisted of single
dose rituximab and cascade plasmapheresis (CP) along with standard triple immunosuppression. The
target DSA mean fluorescence index (MFI) was <500, along with negative CDC-XM and FC-XM
for both T- and B-cells. Three patients with anti-HLA DSA, who did not find a suitable match in
organ swap program, consented to anti-HLA antibody desensitization, followed by transplantation.
Mean pre-desensitization antibody MFI was 1740 (1422-2280). Mean number of CP required to
achieve the target MFI was 2.3 (2-3). All the three patients are on regular follow-up and have normal
renal function test at a mean follow-up of 8 months. This report underlines successful application of
desensitization protocol leading to successful HLA-antibody incompatible renal transplants and their
continued normal renal functions.

Keywords: Cascade plasmapheresis, desensitization, donor-specific anti-HLA antibody,
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Introduction paired kidney exchange or overcoming the
. . antibody hurdle.”! The absence of regional
Renal transplantation is the preferred .
. . or countrywide organ swap network
modality of treatment for patients . . . . .
. limits paired kidney exchange in India.
suffering from end-stage renal

An improved desensitization protocol
has successfully helped to overcome the
anti-ABO antibody hurdle since the 1980s.
4 Likewise, there have been reports from
all over the world, more so in last one
decade, on successful transplantation after
desensitization in patients with anti-HLA
antibodies.>*!

disease (ESRD).!" Chronicity of the disease,
associated comorbidities, regular need
for maintenance hemodialysis, and lack
of suitable donor for transplantation adds
to the financial and mental burden on the
recipient and their families. Unlike Western
countries where transplants are cadaveric,
majority of kidney transplants performed in
India are live-related donor transplants.?!
In India, the Human Organ Transplantation
Act, 1949 (amended in 2013), governs
solid organ transplantation and allows
only first-degree relatives  including
sibling, parents, children, grandparents,
grandchildren, and spouse to donate an
organ.’! However, sometimes these suitable
donors may be deferred due to the presence
of donor-specific anti-ABO blood group or
anti-HLA antibodies in the recipient. These
patients are then left with two options: As  an

patient(s)

Here, we present three cases of successful
HLA-incompatible renal transplantation in
patients with the donor-specific anti-HLA
antibody (DSA) wusing desensitization
protocol that included rituximab and
cascade plasmapheresis (CP).

Subjects and Methods
Methods
Compatibility testing

institutional
underwent

protocol,  all
kinship ~ testing
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with the prospective donor(s) in accordance with Organ
Transplantation Act, India®™ and compatibility testing before
the transplant. The testing algorithm included HLA typing
of patient and donor, complement dependent cytotoxicity
crossmatch (CDC-XM), flow cytometry XM (FC-XM), and
panel reactive antibody (PRA). If any of the three tests was
positive, single antigen bead (SAB) assay was performed
to determine the specificity of the IgG-type anti-HLA
antibody(s).

Donor-specific anti-HLA antibody

If the specificity of anti-HLA antibody detected by SAB
was against one of the donors’ HLA-antigen(s), then
they were called DSA. Patients with DSA were offered
organ-swap or anti-HLA antibody desensitization followed
by transplantation. Patient had to sign informed written
consent before the initiation of desensitization protocol.

HLA typing was performed using sequence-specific primer
method by HLA-ABDRDQ Low Res kit (Invitrogen,
Life Technologies Corporation, WI, USA). CDC-XM
was performed using isolated donor T-lymphocytes and
B-lymphocytes from peripheral blood.'” FC-XM was
performed using three-color FC (BD FACS Verse) and
anti-human IgG (Jackson ImmuoResearch Laboratories,
USA) after discriminating T- and B-cells using CD3 and
CD22 (BD Biosciences, USA).l''12I PRA was performed
using IgG Flow PRA kit (One Lambda, USA) using both
Class I and Class II beads. The result was calculated using
the cutoff set on the negative control. SAB was performed
using Lifecodes® LSA Class I and Class II kits (Immucor,
Inc., GA, USA). The strength of the antibody was
measured as MFI; interpretation as “more the MFL,” “more
the strength” of antibody.

Desensitization protocol

This consisted of single dose-rituximab (200 mg)
administration, approximately two weeks prior to
CP procedure(s). CP was performed on the apheresis
equipment COM.TEC (Fresenius Kabi, Germany) as
reported previously by authors.'] About 1.5-2.0 plasma
volumes were processed using pore size-based 2A
filter-column (Evaflux, Kawasumi Laboratories, Japan).
Each CP was followed by administration of intravenous
immunoglobulin  (IVIG; 100 mg/kg/dose). Induction
therapy for the renal transplantation surgery consisted of
triple drug regime consisting of tacrolimus, corticosteroids,
and mycophenolate sodium. Tacrolimus level target was
812 ng/ml during first 3 months, 5-8 ng/ml from 3 to
6 months, and <5 ng/ml thereafter, prednisolone was
tapered to 10 mg by the end of 3 months and 5 mg by the
end of 6 months. Mycophenolate sodium was initiated at
720 mg twice daily initially and tapered to 360 mg twice
daily by 6 months. Patient was also administered injection
Methylprednisolone sodium, 500 mg as a single dose
on postoperative day zero and injection anti-thymocyte
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globulin (ATG), 3 mg/kg body weight in two divided doses
on postoperative day zero and two as a part of induction
therapy.

Target titer

The target of desensitization protocol was to achieve <500
MEFT of the DSA along with negative CDC-XM and FC-XM
for both T- and B-cells.

Follow-up

Post-transplant follow-up of the patient required regular
renal function test (RFT) at twice weekly for the 1% month,
once weekly for the 2" month, once in a fortnight for
the 3 month and thereafter monthly once for 12 months
post-transplantation. Patients also underwent post-transplant
graft biopsy for any sign of graft rejection.

Results

Three patients with DSA, who did not find a suitable match
in the organ-swap program, consented to anti-HLA antibody
desensitization, followed by transplantation. Tables 1 and 2
highlight demographic details and pre-transplant compatibility
testing details of these three patients.

Table 3 outlines the details of CP procedures and
post-desensitization compatibility testing. Post-transplant
protocol graft biopsy was normal in all three cases, and
no sign of rejection was reported. All three patients are on
regular follow-up and had normal RFTs on each of their
visits. The follow-up period for Case 1 is 10 months, Case
2 is 9 months, and Case 3 is 8§ months.

Discussion

Successful HLA-incompatible renal transplants have
been are reported from the US and Europe.’® There
is no published report from India on overcoming
HLA-incompatibility barrier. Authors present an initial
report of three successful HLA-incompatible renal
transplants with mean post-transplant follow-up of seven
months.

In India, every year more than 0.17 million patients
develop ESRD but only 2% undergo “desired” treatment;
renal transplantation.>'¥ In India, the predominant
transplants are from live-related donors with as few
as <4% deceased donors.'! As compared to this, the
United States Renal Data System (USRDS) reports 73%
as deceased donor renal transplants.'® The Human Organ
Transplantation Act, India, only allows the first-degree
relative(s) to donate an organ, thus limiting the number
of possible matched live-related donors. Further, many of
these live-related organ donors are deferred due to either
naturally occurring ABO iso-agglutinins or development of
donor-specific anti-HLA antibodies in the patient. Paired
Kidney Exchange (PKE) is one of the options; however,
lack of knowledge, certain misconceptions, apprehension
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Table 1: Demographic details

Case Patient Donor Relationship Comorbid On MHD Baseline (presurgery) HLA-sensitization ABO-compatibility
number age/sex age/sex conditions since Creatinine Urea history
(months)  (mg/dl)  (mg/dl)
Case | 57/female 30/female Daughter HTN 6 6.1 49 Yes Yes
Case2 43/female 42/female Sister HTN, DM 2 8 91 Yes Yes
Case 3 28/male  52/female Mother HTN 2 7.3 84 Yes Yes
MHD: Maintenance hemodialysis, HTN: Hypertension, DM: Diabetes mellitus, HLA: Human leukocyte antigen
Table 2: Pretransplant compatibility testing details

Case number CDC-XM FC-XM PRA Type of antibody SAB/DSA Baseline MFI

T-cell B-cell Class I Class 11 IgG/IgM
Case 1 Negative Weak positive ~ Positive  Positive Negative IgG B*08:01 1422
Case 2 Negative Negative Positive ~ Negative  Positive IeG DRB1*14:04 1519
Case 3 Negative Negative Positive  Negative  Positive IgG DRB3*01:01 2280

CDC-XM: Complement-dependent cytotoxicity-crossmatch, FC-XM: Flow cytometry-crossmatch, PRA: Panel reactive antibody, SAB: Single
antigen bead, DSA: Donor-specific anti-HLA antibody, MFI: Mean fluorescence index, PRA: Negative <10%, positive >10%, HLA: Human
leukocyte antigen, IgG: Immunoglobulin G, IgM: Immunoglobulin M, PRA: Panel reactive antibody

Table 3: Details of cascade plasmapheresis and postdesensitization compatibility testing

Case number Number of CP performed Baseline MFI  Post-CP MFI Percentage Post-DT Post-DT FC-XM
before transplant reduction in MFI CDC-XM  T-cell B-cell
Case 1 2; day-4 and -1 1422 404 71.5 Negative Negative  Negative
Case 2 2; day-5 and -1 1519 354 76.6 Negative Negative  Negative
Case 3 3; day-7, -3 and -1 2280 141 93.8 Negative Negative  Negative

CP: Cascade plasmapheresis, Post-DT: Postdesensitization therapy, CDC-XM: Complement-dependent cytotoxicity-crossmatch,

FC-XM: Flow cytometry-crossmatch, MFI: Mean fluorescence index

about “quality” of an organ from “other” family, concern
regarding the age of donor, and lack of donor registries
limit the number of such transplants. PKE transplant at
authors’ institute is about only 3%. 2!

ABO antibody hurdle has now been crossed and long-term
graft survival and patient survival of ABO-incompatible
renal transplants are now comparable to the conventional
ABO-compatible renal transplant!'” world over including
India. Authors’ institute was one of the first centers in India
to report successful ABO-incompatible renal transplant.!'®1]
The possibility of finding a live-related donor that could
be HLA-matched but ABO-incompatible was explored
but did not work out for these three patients. Therefore,
HLA desensitization was planned and executed with
all stakeholders; patient, donor, nephrologist, urologist,
laboratory specialist, and transfusion medicine specialist
agreeing to the plan. This multidisciplinary approach
was one of the reasons for successful HLA incompatible
transplant program.

Studies have brought out the lack of sensitivity of CDC
and therefore CDC as the only test for pre-transplant
workup is questioned.?” More and more centers are
adopting testing algorithm, which has two or more tests
as a part of pretransplant compatibility workup. Authors’
center also sees merit in such approach and therefore as
a part of institutional prerenal transplant workup® all
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patient—donor pairs undergo CDC-XM, FC-XM, and PRA
testing. The algorithm allows transplant straightaway if all
three are negative. However, if FC-XM or PRA is positive,
SAB is performed to identify the anti-HLA antibody as
“donor-specific antibody” or otherwise. If it is not DSA,
the transplant can be performed. However, in case of
DSA, either an alternate donor has to be identified in the
family or “desensitization” in the recipient, and subsequent
transplant can be attempted.

Sensitization to HLA antigens due to transfusion,
pregnancy, or previous transplant and subsequent
development of anti-HLA antibodies is a significant barrier
to successful transplantation. A strong association has been
shown between DSA and hyperacute antibody-mediated
rejection (AMR) and graft failure.?"! In the present report,
all three cases had a history of HLA-sensitization. Case 1
and Case 3 had a history of multiple pregnancies and blood
transfusion, respectively, whereas Case 2 had a history
of both pregnancy and blood transfusion. However, none
of the patients had a previous transplant; it was the first
transplant for all the three patients.

There is unanimity in the scientific community that T-cell
antibodies are detrimental to transplant success rates, and
this justifies our first included patient who also had T-cell
antibody in addition to B-cell antibodies. However, the
opinion is divided as far as B-cell antibodies are concerned,;
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few studies state that these have no relevance to transplant
success rates?>?] while other publications have shown that
the presence of cytotoxic antidonor B-cell antibodies XM in
highly sensitized renal transplant patients is detrimental to
graft survival.?*?” We went by the latter school of thought
and included two patients who had only B-cell antibodies.

Desensitization techniques comprising of
immunosuppressants and plasmapheresis has opened new
doors for these transplant-awaiting recipients by making
initially “un-suitable” live-related donor, now a “suitable”
donor. Better immunological understanding and improved
antibody detection and identification techniques have
also supported these transplants. Rituximab (anti-CD20
monoclonal antibody) was given to all the three patients,
around two weeks before the initiation of CP, to inhibit
the formation of new antibodies. The role of single
dose rituximab as a part of induction therapy for renal
transplantation has been well studied.”®’ On the other
hand, CP is a semiselective technique that filters-out
already formed antibodies and sparing albumin and other
constituents. This ensures that very little volume of plasma
is wasted and therefore patients require a minimal amount
of replacement. CP is an efficient and cost-effective way to
decrease antibody titer leading to a successful transplant.
Authors had previously successfully demonstrated the use
of desensitization protocol in ABO-incompatible kidney
and liver transplants.'3 The total cost to the patient of
performing single CP was approximately INR 50,000
only. This included the cost of 2A filter-column (INR
30,000), PL1 kit including normal saline, 5% albumin,
anticoagulant (ACD) and injection calcium gluconate (INR
18,000), and tubing set to connect the 2A filter
column to PL1 kit (INR 2000). Apart from apheresis
equipment (COM.TEC), no other equipment was required
for the procedure. The anticipated number of procedures
required would depend on the initial strength (MFI) of
the antibody. The mean number of procedures done in the
present study was 2.3 per patient and mean cost per patient
for CP was INR 115,000.

Although the general recommendation is to keep
pretransplant DSA MFI within the range of 1000—1500>"
the authors’ planned target DSA as <500. This was a
conscious decision to “err on the side of caution.” In
their study, Lefaucheur et al.® concluded “as the MFI of
anti-HLA DSA increased, the graft survival and the relative
risk of AMR increased.” The study also reported that the
prevalence of AMR increased significantly from 0.9%
in patients with MFI <465 to 18.7% in those with MFI
between 466 and 3000. Similarly, 1-, 3-, and 8-year graft
survival correlated with anti-HLA DSA MFI: 95.0, 93.8,
and 82.5% in patients with MFI <465 and 100.0, 92.1, and
78.4% for patients with MFIs between 466 and 3000.

Although the authors’ report 100% graft survival and
100% patient survival at a mean follow-up period of
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seven months, a smaller number of cases and short-term
follow-up are limitations of this study. Mayo Clinic, the
USA, reported 98% 1-year graft survival and 92% 5-year
graft survival in 119 HLA-incompatible renal transplant
recipients!” and National UK Registry reported 89% 3-year
graft survival in 196 HLA-incompatible renal transplant
recipients.

Conclusion

This report underlines the successful application of
desensitization protocol leading to successful HLA-antibody
incompatible renal transplants and their continued normal
renal functions for at least 6 months.
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