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ABO incompatible kidney transplantation is perfochadl over the world in order to increase the
donor pool and reduce the waiting time for kidnegnsplantation. The success of such

28 December, 2015 transplantation depends on the desensitizatiomeattime of transplantation. Although in the
Accepted: 28 December, 2015 immediate post operative period more antibody mediaejections are seen the long term
Available online: 30 December, outcome is excellent comparable to the regular égdmansplantation. In a country like India,
2015 infections are a major problem related to excesisivaunosupression. This article describes the
Keywords: present state of art in ABO incompatible kidneysgalantations and the experience of a center
ABO incompatible kidney from South India where 35 patients have undergank sgansplantation.
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1. Introduction

The demand for kidney transplantation is ever gngwall  desensitization. Splenectomy had a 25% mortality Emg

over the world. Many centers are not able to accejgited term susceptibility to infectiofi$3]. The success of ABOi KT
kidney donors due to blood group incompatibilitheTwaiting  essentially depends upon desensitization. Therediffierent

period for deceased donor transplantation is ofteny long,  protocols followed all over the world. They esselfyi consist

preventing patients from undergoing transplantatidence it  of the following.

becomes essential to increase the donor pool. ABO

incompatible kidney transplantations (ABOi KT) agetting  A. Monitoring of anti-A and anti-B titers

popular all over the world with excellent res[dtgl]. Japan . .

leads the foremost with more than 1800 such transpiions. | nree methods are available to estimate the ftitéfs

It almost accounts to 30% of all living donor kigne

transplantation in Japgs]. Successful ABOi KT's have been

reported in our country alg®7]. There has been an increase
in such transplants in the last decade both ifJhieed States

and Europgs]. (iii) Flow cytometry estimations. The latter twoeavery
sensitive and more reproducible. According to Chetra. the
conventional tube method is often “/4f the Gel and Flow
cytometry method45]. Many centers have different cut-off
for the titers ranging from 1:4 to 1:32. The cori@mal tube
method is almost given-up.

(). Conventional tube method, which is the leasiusate.

(ii). The automated Gel Card method.

Tracing the history of ABOi KT, the initial attemptas made
by Chung et al in 1999]. In their experience, 8 out of 10
grafts were lost in the immediate post operativeioge In
1987, Alexandreet al. introduced an effective desensitization
protocol, whereby he could achieve success in s«itdhey
transplantatior{0]. The protocol included pre transplant g rRemoval of antibodies

plasmapheresis, triple  immunosuppression including

Cyclosporine and Splenectomy. In 23 recipientsieipdrted @ The anti-A and anti-B antibodies are removed sisfaég by
1 year graft survival of 75% and recipient survigél88%. In 3 methods.

the absence of deceased donor transplantationp Japarted

more than 1000 cases till 2J0%]. It almost reached 14% of (i). Conventional plasma exchange — This is théesaand the
all living transplantation and now it is routindbging offered  least expensive. But it is non selective and resinltloss of

in many centers. At present ABOi KT constitute 30%all coagulation factors, hormones etc leading to hidileeding
living transplantation in Japft?]. The increase has been complication§l5]. The replacement can be in the form of
dramatic after Splenectomy was given up in thequaitfor albumin or plasma.
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(ii). DFPP (Double Filtration Plasmapheregl§] — This has
two filters and the first one separates the cettenf plasma
and the second filter is more selective separating the
immunoglobulin from low molecular weight proteinghis
procedure has less bleeding complication and resu&wer
albumins for replacement. Of course it requirespacal
machine and is more expensive.

(iii). Immunoadsorption (IA)L7] — This involves separating
out of plasma and passing out through specific-Antinti-B
columns (Glycosorb) and returning the plasma backhe
patient. This is the most efficient method of remlowf
antibodies and the most expensive.

C. Intravenousimmunoglobulin (IVIG)

Almost all the centers give either low or regulasé of IVIG
following each plasma exchari@8]. The IVIG place the role

Recent studies have shown an incidence between 1ih%o
30% of ABOi KT'g23-25]. The greatest of ABMR is seen
between 2 to 7 days and rarely occurs after 1 moniie
critical period seems to be the first two weeks;rduwhich
accommodation is establisiéd]. Accommodation is a
process where in spite of antibodies, the graft hasnal
function. Often C4D is present in the graft withrmal
function and structure. The mechanism of accomnimaas
not well understood. Often ABMR is precipitatedtigcterial
infections since bacteria share the blood groumens. The
diagnosis to ABMR has to be rapid. Any drop in armutput
warrants an immediate biopsy. The standard tredtrfam
ABMR is plasmapheresis followed by low dose IVIG on
alternate days till renal function improy2sg]. In refractory
cases, Rituximab or Bortezomib has been [égd
Splenectomy has also been used as a rescue tréatmen
severe ABMR29].

in down regulation of the antibody mediated immunecjinical outcomesof ABOi KT

response. It inhibits the CD-19 expression on tievated B-

cell as well as that of the complement and allogactive T-
cell. It blocks the Fc receptor on the mononuclgzagocyte.
The effect of IVIG will persist for several monttefter

administration. Two of the major Japanese centarale and
Uchida do not use IVIG.

D. Anti CD-20 monoclonal antibody (Rituximab)

Rituximab has replaced splnectomy in ABOi [K9]. It
directly inhibits B-cell proliferation and inducesellular
apoptosis through the binding of complement. ktassidered

a chemical splenectomy because of its potent Batgétion.
Its effect is seen in 72hrs and lasts several nsomtiajority of
the center use single dose of Rituximab a week poi@ to
kidney transplantation. The dose used is also bkria
Majority give 375 mg/rf{18]. Tanabe has shown the 200 mg
of Rituximab is as effective as the conventionadedm B Cell
depletion both in the periphery and splg&h. The long term
outcome of patient who received the conventionaedand
the reduced dose of Rituximab has not been diffg2&h
Flint and Montgomery et al
transplantations without using Rituximab only withasma
exchange and IVIG. They reported a graft surviak rof
88.79422].

E. Immunosuppression

Steriods, Mycophenolate, Calcineurin inhibitors amdlction
with Basiliximab or ATG is the standard protocoanBbe has
shown that Tacrolimus has an improved graft sutvoger
Cyclosporine administrati¢h9].

F. Post operative monitoring

Post operatively, the titers are monitored for iagyperiods
by different centers. As a routine very few centgige
plasmapheresis at present. A jump in titer more tha6 may
warrant intervention in the form of plasmapherdsis The
titers do not necessarily correlate with the refuadctions.
Impairment in renal function requires immediate
interventionf20].

Antibody M ediated Rejection (ABM R)

ABMR is being primary cause of graft loss after ABO.

Several centers have reported excellent graft aatiemt
survival in the short term. Montgomery reportedehiypatient
and graft survival of 96.3% and 98.3% respectiwely cohort

of 60 patients30]. Oettlet al. demonstrated 100% survival of
both patients and graft at 1 ygzi]. The long term outcomes
have also been equivalent to regular kidney tramgations.
Tyden et al reported a graft survival of 97% for @QiBKT as
compared to 95% of compatible kidney transplantatio a 5
year follow up32]. Tanabe reported the outcome of 850 ABOi
KT's performed in Japan between 1989 and 2005.5Tear
graft survival was 79% with patient survival of 9.
Montgomery reported patients and graft survival88fo at
John Hopkins hospitgd0]. Fuchinoue et al reported a 5 year
graft survival 100%33].

Our center experience

We started our ABOi KT in MIOT Hospitals, Chennhidia
in 2009. So far 35 patients have undergone such
transplantations. All transplants were worked upsimilar

have shown successfulfashion to regular kidney transplantation. Predioming was

done as per Tanabe’s protodd@4]. A single dose of 200
micrograms Rituximab was given 7 days prior to kn
transplantation.  Patients were put on a triple
immunosuppression consisting of Tacrolimus 0.1 mdp&ady
weight, Mycophenolate 1 gm twice a day and Prediimso10
mg/day. The Tacrolimus levels were adjusted td2Gg/ml.
Alternate day plasma exchange was carried out atnkky
body weight after dialysis. Albumin with saline wased as
replacement fluid. Anti-A and Anti-B titers weretiesated on

a daily basis using conventional Tube method ihtiand
subsequently by Gel Card method. Transplantatiors wa
carried out if the titers dropped to 1:16 or le&el( Card
Method). Basiliximab was given as induction therappst
operatively the titers were monitored on a dailgibdor the
first 2 weeks. After 2 weeks, the steroid dose Wwesught
down to maintenance dose of 5 mg, Tacrolimus letes-10
ng/ml and 1.5 gm of Mycophenolate per day. Aftee amonth,
the Tacrolimus level was brought down to 3-5 ng/ml.

The very first patient who had ABOi KT had hyper&cu
rejection on table. This put our programme backabgut 1
year and we could restart regularly only from 20b@luding
the first patient, 6 had Antibody Mediated Rejest{dBMR).
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Out of these, 2 of the grafts could be salvageguatiznts were
lost out of the 35, one due to bleeding complicatiothe first
post operative week and other due to pulmonaryrgaiosis

3 months after successful transplantation with rabrm
functioning graft. 3 of the patients who lost thgiaft due to
rejection have undergone successful re-transplantatith
deceased donors subsequently. 30 patients are deihgrhe

follow-up period has been between 2 to 60 monthse T [

average serum creatinine is 1.2 mg % with the rdregeeen
0.8 and 1.8. Out of the 35 patients, 21 were malg@ &4
females. 5 were diabetic. 8 patients had parentoaers, 16
as spouses and 2 unrelated (Mother-in-law and Breéth
law). The transplants have been across variousdbypoups
with maximum number of patients being ‘O’ (22), ‘f9) and
‘B’ (4). 2 patients developed recurrent urinaryctranfection
which could be treated successfully. 1 patient wad CAPD
for 10 years could undergo successful transplamtdiecause
we started the ABOi KT programme. 3 were childresslthan
16 years of age. ABMR occurred in 6 patients infitst week
of transplantation itself. 2 of them had hyper actgjection
and the graft had to be removed. 2 patients deedldBMR
precipitated by UTI. In spite of plasmapheresis aWdG
therapy, the grafts were lost. In 2 other patietitse, ABMR
reversed successfully after the initiation of plasexchange
and IVIG. This was because we picked up the rejactiery
early due to our previous experience and initidtexpatients
on therapy without waiting for the biopsy resultss essential
that time is not lost to initiate therapy to sahe graft. The
approximate cost for ABOi KT in our center is USBODO for
2 week hospitalization including plasma exchangduction
therapy etc.

Conclusion

Summarizing, ABOIi KT has come to stay all over tierld.
Very few centers in India offer this on a regulaasis.
Sporadically many centers have done such tranggians
successfully. The biggest obstacles are fear ofeased
infections, increased ABMR and increased cost.
experience with 35 patients has shown that ABOi &ih
safely be accepted as a line of treatment in a tepuike
India.

References

[1]. Tydén G., Kumlien G., Berg U., ABO-incompatible
kidney  transplantation in  children, Pediatric
Transplantation 2011;15:5:502-504.

[2]. Takahashi K., Saito K., Takahara S., Okuyama Anabe
K., Toma H., Excellent Long-term Outcome of ABO-
Incompatible Living Donor Kidney Transplantation in
Japan, American  Journal  of
2004;4:7:1089-1096.

[3]. Shishido S., Hyodo Y., Aoki Y., Takasu J., Kawamdr,
Sakai Ket al., Outcomes of Pediatric ABO-Incompatible
Kidney Transplantations Are Equivalent to ABO-
Compatible Controls, Transplantation
2012;44:1:214-216.

[4]. Montgomery J.,

Montgomery R., Segev D., Outcomes of ABO-

Our

Transplantation

Berger J., Warren D., James N.

Incompatible Kidney Transplantation in the Unitedt8s,
Transplantation 2012; 93: 603-609.

[5]. Takahashi K., ABO-Incompatible kidney transplaiatat-
The surprising absence of hyperacute rejectionsdaki
Medical Journal 2013; 64(Suppl.):S28-S44.

6]. Ravichandran R., Kanakaraj A., Shakthivel A., &as
C., ABO incompatible kidney transplantation - A gl
center experience, Indian Journal of Transplamatio
2012;6:4:103-106.

[7]. Virani Z., Bhagat A., Rajput P., Shah B., PagarBala S
et al., Our initial experience with ABO-incompatible
transplant, Indian  Journal of  Transplantation
2014;8:4:132-133.
[8]. Muramatsu M., ABO incompatible renal transplants:
Good or bad, World Journal of Transplantation
2014;4:1:18.
[9]. Chung B., Lee J., Kang S., Sun |, Choi S., Pardt B .,
Comparison of Clinical Outcome between High and Low
Baseline Anti-ABO Antibody Titers in ABO-
Incompatible Kidney Transplantation, Renal Failure
2011;33:2:150-158.

[10]. Alexandre G., Squifflet J., De Bruyere M., Latinbe,
Reding R., Gianello Rt al., Present experiences in a
series of 26 ABO-incompatible living donor renal
allografts, Transplant Proceedings 1987;19: 453845

[11]. Ishida H., Tanabe K., Toma H., Akiba T., Therapeut
Apheresis Therapy for ABO-incompatible Renal
Transplantations, Therapeutic Apheresis and Dialysi
2003;7:6:520-528.

[12]. Saito K., Takahashi K., The Japan ABO-incompatible
transplantation committee, In:Takahashi K. Tanaka
K,editors, New strategies for ABO-incompatible kégn
transplantation-2012, Tokyo: Nihon Igakukan 201P53-

[13]. Cadili A., de Gara C., Complications of Spleneggpm
The American Journal of Medicine 2008;121:5:371-375

[14]. Cheng D., Hao Y., Comparative Evaluation of the
Microcolumn Gel Card Test and the Conventional Tube
Test for Measurement of Titres of Immunoglobulin G
Antibodies to Blood Group A and Blood Group B,
Journal of International Medical Research 2011;333-
943.

[15]. Tobian A., Shirey R., Montgomery R., Tisch D., NéX,
King K., Therapeutic plasma exchange reduces ABO
titers to permit ABO-incompatible renal transpldiuta,
Transfusion 2009;49:6:1248-1254.

[16]. Tanabe K., Double-Filtration Plasmapheresis,
Transplantation 2007;84(Supplement):S30-S32.

Proceedings

[17]. Tydén G.,
Techniques for

Kumlien G., Efvergren M., Present
Antibody Removal, Transplantation

» 2007;84(Supplement):S27-S29.

290



Rajan Ravichandran et al. / Int. J. Pharm. Med. Res. 2015; 3(6):288-291
[26]. Ishida H., Tanabe K., Ishizuka T., Furusawa M.,

[18]. Shin M., Kim S., ABO Incompatible Kidney Miyamoto N., Ishikawa Net al., The mechanism
Transplantation- Current Status and Uncertainfiearnal responsible for accommodation after living-relakethey
of Transplantation 2011;1-11. transplantations across the blood barrier, Transpla

International 2005;18:6:716-720.
[19]. Tanabe K., Japanese Experience of ABO-Incompatible
Living Kidney  Transplantation,  Transplantation [27]. Venetz J., Pascual M., New treatments for acutednal
2007;84(Supplement):S4-S7. rejection of kidney allografts, Expert Opinion on
Investigational Drugs 2007;16:5:625-633.
[20]. Shirakawa H., Ishida H., Shimizu T., Omoto K. ai§.,
Toki D et al., The low dose of rituximab in ABO- [28]. Becker Y., Samaniego-Picota M., Sollinger H., The
incompatible  kidney transplantation without a emerging role of rituximab in organ transplantation
splenectomy: a single-center experience, Clinical  Transplant International 2006;19:8:621-628.

Transplantation2010;25:6:878-884.
[29]. Kaplan B., Gangemi A., Thielke J., Oberholzer J.,

[21]. Toki D., Ishida H., Horita S., Setoguchi K., Yaroabi Sankary H., Benedetti E., Successful Rescue of
Y., Tanabe K., Impact of low-dose rituximab on sjteB Refractory, Severe Antibody Mediated Rejection with
cells in ABO-incompatible renal transplant reciggen Splenectomy, Transplantation 2007;83:1:99-100.

Transplant International 2009;22:4:447-454.
[30]. Montgomery R., Renal Transplantation Across HLAI an

[22]. Montgomery R., Locke J., King K., Segev D., Warren ABO Antibody Barriers: Integrating Paired Donatiioho
D., Kraus E et al., ABO Incompatible Renal Desensitization  Protocols, American Journal of
Transplantation: A Paradigm Ready for Broad Transplantation 2010;10:3:449-457.

Implementation, Transplantation 2009;87:8:1246-1255
[31]. Oettl T., Halter J., Bachmann A., Guerke L., Irifdn,

[23]. Fidler M., Gloor J., Lager D., Larson T., Griffikl., Oertli D et al., ABO blood group-incompatible living
Textor Set al., Histologic Findings of Antibody-Mediated donor kidney transplantation: a prospective, siuglptre
Rejection in ABO Blood-Group-Incompatible Living- analysis including serial protocol biopsies, Nepgy

Donor Kidney Transplantation, American Journal Dialysis Transplantation 2008;24:1:298-303.

of Transplantation 2004;4:1:101-107.
[32]. Tyden G., Donauer J., Wadstrom J., Kumlien G. péi

[24]. Toki D., Ishida H., Setoguchi K., Shimizu T., Omd{., J., Nilsson Tet al., Implementation of a Protocol for
Shirakawa Het al., Acute Antibody-Mediated Rejection ABO-Incompatible Kidney Transplantation - a Three-
in Living ABO-Incompatible Kidney Transplantation: Center Experience With 60 Consecutive Transplaortati
Long-Term Impact and Risk Factors, American Jouofial Transplantation 2007;83:9:1153-1155.

Transplantation 2009;9:3:567-577.
[33]. Fuchinoue S., Ishii Y., Sawada T., Murakami T.adleh

[25]. Ushigome H., Okamoto M., Koshino K., Nobori S., K., Sannomiya Aet al., The 5-Year Outcome of ABO-
Okajima H., Masuzawa Mt al., Findings of graft biopsy Incompatible Kidney Transplantation With Rituximab
specimens within 90 days after ABO blood group Induction, Transplantation 2011;91:8:853-857.
incompatible living donor kidney transplantation
compared with ABO-identical and non-identical [34]. Tanabe K., Japanese Experience of ABO-Incompatible

transplantation, Clinical Transplantation 2010;B421L. Living  Kidney  Transplantation,  Transplantation
2007;84(Supplement):S4-S7.

Source of support: Nil, Conflict of interest: None Declared

All © 2015 are reserved by International JournaPbrmaceutical and Medicinal Research

291



