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SUMMARY

In a living donor kidney transplantation (LDKT) dominated transplant pro-
gramme, kidney paired donation (KPD) may be a cost-effective and valid
alternative strategy to increase LDKT in countries with limited resources
where deceased donation kidney transplantation (DDKT) is in the initial
stages. Here, we report our experience of 300 single-centre KPD transplanta-
tions to increase LDKT in India. Between January 2000 and July 2016, 3616
LDKT and 561 DDKT were performed at our transplantation centre, 300
(8.3%) using KPD. The reasons for joining KPD among transplanted
patients were ABO incompatibility (n = 222), positive cross-match (n = 59)
and better matching (n = 19). A total of 124 two-way (n = 248), 14 three-
way (n = 42), one four-way (n = 4) and one six-way exchange (n = 6)
yielded 300 KPD transplants. Death-censored graft and patient survival were
96% (n = 288) and 83.3% (n = 250), respectively. The mean serum crea-
tinine was 1.3 mg/dl at a follow-up of 3 � 3 years. We credit the success of
our KPD programme to maintaining a registry of incompatible pairs, coun-
selling on KPD, a high-volume LDKT programme and teamwork. KPD is
legal, cost effective and rapidly growing for facilitating LDKT with incompat-
ible donors. This study provides large-scale evidence for the expansion of
single-centre LDKT via KPD when national programmes do not exist.

Transplant International 2017; 30: 679–688

Key words
end-stage renal disease, graft survival, kidney paired donation, kidney transplantation, living donor

kidney transplantation, patient survival

Received: 7 February 2017; Accepted: 15 March 2017; Published online: 22 April 2017

Introduction

Kidney transplantation scenario in India

The morbidity and mortality associated with long-term

dialysis is very high in South Asia, largely due to

economic constraints and out-of-pocket expenditures

for accessing health care in the absence of national

healthcare insurance systems. As per the Indian chronic

kidney disease 2010 registry, only 2% of patients with

end-stage renal disease (ESRD) are managed with kid-

ney transplantation (KT), whereas 61% of the ESRD
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population do not receive any form of renal replace-

ment therapy (RRT), mainly due to noncompliance

with medical therapy due to poverty, lack of awareness,

education and access to trained nephrologists. In India,

living donor kidney transplantation (LDKT) and

deceased donor kidney transplantation (DDKT) consti-

tute 95% and 5% of KT, respectively. One-third of liv-

ing kidney donors are rejected due to ABO

incompatibility or positive cross-match. The national

deceased donation rate in India is among the lowest in

the world (0.34 per million populations), and little

improvement is anticipated in the near future. Facilities

for ABO-incompatible KT (ABOiKT), desensitization

protocols and DDKT are not available in the majority

of Indian transplant units (80%) due to the lack of

infrastructure and economic constraints.

Kidney paired donation (KPD) is a cost-effective,

viable, legal and rapidly expanding modality for timely

ABO-compatible LDKT with excellent short- and long-

term outcomes. KPD is underutilized in India due to

the lack of a KPD registry in the national programme; a

lack of single-centre KPD practice; a lack of harmony

and coordination among different transplant units; vari-

able healthcare costs and quality; a lack of uniform eval-

uation and follow-up care for transplant patients and

donors; inefficient matching algorithms; and legal, regu-

latory, logistical and economic barriers. Our centre in

Ahmedabad, India, has pioneered KPD transplantation

over the last few years [1–16]. KPD has increased access

to LDKT in national [17–24] and single-centre

programmes across the world [1,2,8,24].

Outcomes of RRT in India are significantly worse

than those achieved in first-world countries

Graft failure almost always implies patient death from

uraemia. The governmental and social support available

to finance dialysis, kidney transplantation, post-trans-

plant immunosuppression, other medications, donor

follow-up, infectious and other complications to

patients undergoing treatment in public sector hospital

and not in private sector hospital. The living conditions

and social situation of impoverished patients lead to

infectious complications much more often than in the

developed world. Patient follow-up is compromised by

the inability to afford frequent travel to transplant cen-

tres for some impoverished patients. The combination

of difficulty with follow-up and more frequent

infectious complications leads to a higher death rate

with functioning grafts than is usually observed in the

developed world.

The five-year survival of patients with ESRD on

maintenance dialysis was significantly lower in patients

with diabetics than in nondiabetic patients (20% vs.

38%) in a recent Indian study [25]. The cost of each

haemodialysis session varies from USD 3 to 30 in gov-

ernment and private hospitals [26]. Death-censored

graft survival for 1, 5 and 12 years was 91%, 75% and

73%, respectively, in spouse donor KT (n = 337) (group

1); 90%, 74% and 64%, respectively, in living related

donor KT (n = 969) (group 2); and 94%, 82% and

70%, respectively, in living unrelated donor KT

(n = 217) (group 3). Patient survival for 1, 5 and

12 years was 89%, 72% and 66%, respectively, in group

1; 93%, 82% and 72%, respectively, in group 2; and

92%, 79% and 66%, respectively, in group 3 [27]. The

1-, 3- and 5-year death-censored graft survival was 82%,

81% and 80%, respectively, and patient survival was

80%, 78% and 76% in DDKT performed in government

hospitals (n = 173). A total of 41 patients died, 75% in

the first post-transplant year due to sepsis and

cardiovascular diseases [28]. The 1-, 3- and 5-year

death-censored graft survival of 801 patients at the

free-of-cost Government General Hospital in South

India was 92%, 82% and 75%, respectively [29].

Here, we report our single-centre experience of 300

KPD transplantations to increase LDKT.

Materials and methods

We present a government and institutional ethical

review board-approved retrospective study of 300

patients with ESRD who consented to KPD transplanta-

tion at our centre from January 2000 to July 2016. We

also abided by the Declaration of Helsinki and Declara-

tion of Istanbul principles. Table 1 shows the key ele-

ments of success of our KPD programme. There was no

KPD registry from 2000 to 2011, and the single-centre

KPD registry was started by a nephrologist in July 2011.

Unlike the National Kidney Registry (NKR) in the USA

but similar to the Alliance for Paired Donation (APD)

in the USA and United Network for Organ Sharing

(UNOS) Kidney Paired Donation Pilot Program

(KPDPP), we did not take any administrative or opera-

tional fee for KPD registration and match making. We

tried efficient and transparent allocation methods to

exchange kidneys of similar quality in all cases and

explained that for difficult-to-match donor–recipient
pairs (DRPs), a discrepancy in donor quality is fre-

quently required in order to identify a compatible

exchange. Written informed consent regarding the

advantages and limitations of KPD was obtained from
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each DRP. Each donor was given sufficient opportunity

to withdraw consent for donation, as donors in KPD

cannot use a medical excuse of incompatibility to opt

out of donation. Similar to the NKR and KPDPP, our

programme allows pairs to specify their preferences

regarding the kidney they receive and reject any pairs

per individual willingness. We allowed more than one

donor to register with a candidate, and candidates could

register with more than one KPD registry. There was no

bias or restrictions towards accepting ABO-incompatible

pairs with A/B, B/A phenotype, difficult-to-match and

sensitized pairs. We asked about others interested in

donation who were previously turned down. In the ini-

tial phase (2000–2011), when the donor pool was small,

we kept the allocation criteria simple to reduce the pre-

transplant dialysis duration. With an increasing donor

pool, additional parameters, such as better human leu-

cocyte antigen (HLA), were adapted to improve the

quality and quantity of matching. Donor–recipient pairs
without high-strength donor-specific antibody (DSA)

were allocated donors of a similar age group. Donor–
recipient pairs with high-strength DSA were allocated

donors of any age group after consent from the pair if a

donor of the same age group was not available. Pairs

unwilling to travel to other states to obtain the autho-

rization committee permissions for KT were matched

with DRP within the same state. Recently, we used

Luminex DSA with single-antigen beads for all patients

before enrolment in the KPD registry to reduce the

frequency of positive cross-matches, and in cases of sen-

sitized patients, we used virtual cross-matching using

the antibody profile of patient and HLA reports of the

intended donor before the actual testing of the cross-

match. Patients with comorbid conditions, such as heart

disease and infections, were excluded from the long

chain to avoid chain collapse. Patient mentorship pro-

grammes and a dedicated KPD team helped patients by

counselling, arranging economic support and obtaining

legal permission from the government help to address

logistical problems and motivate patients at each step

until early LDKT. Recently, we started using compatible

pairs. The team of transplant co-coordinator, social

worker and ethical and authorization committee

ensured that no commercial transaction was involved,

especially in cases of compatible pairs with substantial

socioeconomic differences, and confirmed donor

autonomy to voluntarily donate.

A total of 270 (90%) patients reported a family

income of less than 200 USD monthly. In our centre,

the cost of ABO-compatible KPD transplant and

ABOiKT/desensitization therapy is USD 5000 and USD

12 000–15 000, respectively. The monthly cost of

haemodialysis is 270 USD (single haemodialysis session

cost is USD 30 9 9 sessions). The monthly cost of

post-transplantation generic immunosuppressive agents

is USD 30–50. Induction immunosuppression consisted

of methyl prednisolone (500 mg 9 3 days) and rabbit

Thymoglobulin� (anti-thymocyte globulin [rabbit])

Table 1. Key elements of success of our single-centre kidney paired donation (KPD) programme.

Awareness and counselling of KPD by dedicated KPD team and transplanted patients
Maintain KPD registry of incompatible pairs
No administrative charges for KPD registration and match making
Uniform pretransplant evaluation and post-transplant care
Standardization of HLA laboratory and expert transplant coordinator
Patients and donors were registered in the KPD pool for matching after completing only ABO typing, HLA typing and
identification of anti-HLA antibodies but prior to complete medical evaluation
Complete work up of pairs before final allocation avoids chain collapse
Sensitized patients were matched based on virtual cross-match and the list of unacceptable HLA antigens
Immunological compatibility documented by negative lymphocyte and flow cross-match � DSA
Nonanonymous allocation
Exchange kidneys of similar quality (anatomy, function and immunology)
Dedicated transplant team to address logistic problems but no dedicated staff for KPD
Simultaneous transplant surgeries avoid risk of donor reneging, except in case of long chains (n = 12)
Attempt to improve our programme using key features of other successful KPD programmes
All are ABO-compatible transplants
Bonus for sensitized, difficult-to-match, paediatric patients, donor of similar age group, dialysis time, waiting time,
geographical proximity and HLA matching
Limitations as per available resources are
Use short (2- or 3-way) versus long chain to avoid logistical problems
Manual allocation by a nephrologist supervised by ethical review board ensuring equitable allocation

Transplant International 2017; 30: 679–688 681

ª 2017 Steunstichting ESOT

KPD to increase LDKT



(rATG) (Genzyme, a Sanofi Company, United States)

(1–3 mg/kg). The most commonly used maintenance

immunosuppression was pred-

nisolone + tacrolimus + mycophenolate.

Results

Table 2 shows the milestones of our single-centre KPD

transplantation in India. Figure 1 shows the growth of

KPD transplantation. Figure 2 shows the progress of

total KT and DDKT in our single centre. Between Jan-

uary 2000 and July 2016, 3616 LDKTs and 561 DDKTs

were performed at our transplantation centre, with 300

(8.3%) using KPD. Between July 2011 and July 2016,

484 donor–recipient pairs were registered in our single-

centre KPD registry, of which 248 KPD transplants were

completed, resulting in a transplant rate of 51.2%.

Table 3 shows the reasons for joining KPD and the

blood type for both the donors and candidates enrolled

and transplanted in KPD. Table 4 shows the demo-

graphics and outcomes of transplanted patients

(n = 300). Table 5 shows the survey of patient

willingness to accept KPD parameters.

Outcomes in transplanted patients (n = 300)

Graft survival at 1, 3, 5 and 10 years was 97.6%, 94.2%,

94.2% and 90.7%, respectively. Patient survival at 1, 3,

5 and 10 years was 88.9%, 81.8%, 74.7% and 68.1%,

respectively (Fig. 3). Infections (n = 30) and cardiac

diseases (n = 8) were causes of death in patients

with functioning kidney grafts (n = 38). Twelve patients

with graft loss died due to uraemic complications.

Chronic immune injury � noncompliance to

immunosuppression (n = 10) and surgical complica-

tions (n = 2) were causes of graft loss (n = 12). Seven

patients were lost to follow-up. In the subgroup of

compatible pairs that received better HLA-matched

pairs (n = 9), graft survival was 100% and rejection rate

was 0%, with mean creatinine 1 mg/dl; one patient died

due to heart disease. Compatible pairs with younger

donors received 13 years (mean) younger donors with-

out loss of HLA matching.

Outcomes in registered but not transplanted patients
(n = 236)

Death (n = 70) due to economic constraints in receiv-

ing dialysis was the most common outcome of the

patients who were not transplanted. Patients who were

registered for KPD but were not transplanted and were

waiting for the KPD donor were O group patients

Table 2. Milestones of our single-centre kidney paired donation (KPD) transplantation in India [1–16].

First two-way KPD transplantation in our centre and India 1st June 2000
56 KPD transplantations (2.5% of LDKT) (23 two-way exchanges) [1,2] 2000–2011
Single-centre KPD registry was started July 2011
First two-way KPD transplantation with desensitization protocol [3] 8th November 2012
First three-way KPD transplantation [4] 13th February 2013
Ten KPD transplantations on World Kidney Day 2013 (five two-way exchanges) [5] 14th March 2013
First three-way KPD with compatible pairs [6] 9th August 2013
56 KPD transplantations (15.8% of LDKT) [7] 2013
Outcome of KPD similar to living related donor kidney transplantation [8] 2013
First three-way KPD transplantation with desensitization protocol [9] 6th May 2014
56 KPD transplantations (18.1% of LDKT) 2014
First international KPD between patients from India and Portugal [10] 17th February 2015
First nonsimultaneous six-way kidney exchange [11] August 2015
77 KPD transplantations of 309 LDKT (25% of LDKT) [12] 2015
Compatible pair to improve HLA matching increase LDKT of O group patients [13] 2015
First four-way KPD with desensitization protocol 29 April 2016

Figure 1 Growth of kidney paired donation (KPD) transplantation.
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without DSA with non-O donor (n = 45) and highly

sensitized patients (n = 20). Thirteen patients had iden-

tified KPD donors, but they were waiting for legal per-

mission to proceed with KT in a month. A total of 78

patients were lost to follow-up. Few patients underwent

DDKT (n = 8), desensitization therapy (n = 6) or

LDKT with another family member as donor (n = 4).

Twelve patients with difficult-to-match pairs (O group

patients with non-O donors) with low ABO isoagglu-

tinin titres ≤1:64 underwent ABOiKT.

Pre-KPD registry (2000–2011)

A total of 26 two-way exchanges yielded 52 transplants.

The transplants achieved in this period were two-way

exchanges between a pair with donor blood type B and

a blood type A candidate exchanging with a pair with a

donor with blood type A and a blood type B candidate.

The reason for joining KPD was ABO incompatibility

between A and B blood groups without DSA (easy-

to-match pairs). We required 11 years (2000–2011) to

complete the first 56 KPD transplants in our hospital in

the absence of a KPD registry and active counselling.

Post-KPD registry (2011–2016)

A total of 98 two-way exchanges (n = 196), 14 three-

way exchanges (n = 42), one four-way exchange (n = 4)

and one six-way exchange (n = 6) yielded 248 trans-

plants. We used compatible pairs, two-way, three-way,

four-way KPD with desensitization including acceptable

mismatch pairs, international KPD and a more com-

plex, nonsimultaneous chain (n = 12). Medical issues

lead to the postponement of simultaneous KPD in

approximately 10% of cases. Medical issues in the recip-

ients [death of patient due to infections/heart disease

(n = 11), donor rejected by the recipient due to low

GFR in the second nuclear GFR test (n = 1) and kidney

stone in the second ultrasound test (n = 1), sensitiza-

tion (n = 1), and recipient received DDKT (n = 1)]

were the major contributors to the broken chains and

not the donor reneging. The number of broken pairs/

chains was low (6%, n = 15), mainly due to use of two-

way and three-way exchanges rather than the long

chain. In some cases of promised simultaneous donor

nephrectomy, there was a gap of a few hours in donor

nephrectomy in the operation theatre due to logistical

barriers. There was no event of donor reneging resulting

in real-time swap failure. An efficient and transparent

living donor KPD programme reduced the waiting time

for DDKT. The pretransplant waiting time for KPD was

shorter compared with that for DDKT (Table 4).

Kidney paired donation registry and active coun-

selling for early LDKT by a nephrologist during dialysis

sessions to each incompatible pair led to significant

increases in KPD in the last 5 years (Fig. 1). We have

one of the largest single-centre programmes in the

world, performing 189 KPD transplants in 3 years from

2013 to 2015. This volume contributed to 56 KPD

transplantations in 2013 and 2014, leading to an

increase in LDKT by 15.8% and 18.1%, respectively. A

total of 77 KPDs increased LDKTs by 25% in 1 year in

2015. This is largest number of KPD transplantations in

1 year in a single centre in the world. In 2015, approxi-

mately 600 patients with ESRD were evaluated on a

yearly basis for kidney transplantation at our centre,

Table 3. Reasons for kidney paired donation (KPD) and
blood group for both the donors and candidates

registered and transplanted in KPD.

Registered pairs n = 484

Transplanted pairs
(July 2011–16)
n = 248

Patient Donor Patient Donor

O 40% (n = 194) 17.7% (n = 86) 54 62
B 32.9% (n = 159) 41.5% (n = 201) 96 97
A 24.8% (n = 120) 38.8% (n = 188) 88 86
AB 2.3% (n = 11) 1.8% (n = 9) 10 3

Reasons for joining KPD

n = 484
n = 300
(2000–2016)

n = 248
(2011–2016)

ABO incompatibility 376 222 170
Sensitization 89 59 59
Better matching 19 19 19

Figure 2 Progress of total kidney transplantation (KT) and deceased

donation kidney transplantation (DDKT) in our single centre.
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and 560 patients (93%) were suitable candidates for

kidney transplantation. A total of 500 (89%) of these

suitable candidates had living donors. Of these willing

donors, 158 (31%) were incompatible, willing to

participate in KPD and registered in the KPD registry

database.

Table 4. Demographics and outcomes of transplanted patients (n = 300).

Patient

Mean age 37 � 11 (range 10–65) years
Gender 248 males, 52 females
Reasons for joining KPD in transplanted patients ABO incompatibility (n = 222), positive cross-match (n = 59) and for

better (HLA/age) matching (n = 19)
Type of exchanges 124 two-way (n = 248), 14 three-way (n = 42), one four-way (n = 4)

and one six-way exchange (n = 6)
Residence Gujarat: 189, other states of India: 109, international: 2
Donor
Mean age 43 � 9 (range 20–65) years
Gender 64 males, 236 females
Donor relation with patient Spouse (n = 192), parents (n = 93), siblings (n = 10), son (n = 1),

grandmother (n = 1) and others (n = 3)
Measured GFR (99mTc-DTPA) before donation 51.9 � 5.2/50.8 � 4.5 ml/min per 1.73 m2 (right/left side)
Mean creatinine 0.8 � 0.2 (0.4–1.3) mg/dl
Pretransplant waiting time in KPD for A or B pairs
and O group patients without DSA

3 and 6 months, respectively

Pretransplant waiting time in KPD for sensitized
and highly sensitized patients

3 and 6 months, respectively

Pretransplant waiting time in DDKT in A or B
patients and O group patients

2 and 3 years, respectively

Outcome
Warm ischaemia time [mean � SD (range)] 164 � 55 (60–390) s
Cold ischaemia time 74 � 40 (9–265) min
Anastomosis time 31 � 10 (11–74) min
Intraoperative urine output 815 � 395 (100–2000) ml
Robotic and laparoscopic transplant surgeries 14.3% (n = 43) and 6.9% (n = 19), respectively
Laparoscopic donor nephrectomy 92.6% (n = 278)
Surgical complications Renal artery stenosis managed with medical therapy (n = 3), graft

vessel thrombosis (n = 2) leading to graft nephrectomy (n = 2)
Death-censored graft survival 96% (n = 288)
Patient survival 83.3% (n = 250)
Biopsy-proven acute rejection 16%
Mean serum creatinine 1.3 mg/dl
Mean follow-up 3 � 3 years
Donor survival 100%

Table 5. Survey of patient willingness to accept kidney paired donation (KPD) parameters.

Willingness for nonanonymous allocation, simultaneous surgery and donor of similar age group (n = 200) 100%
Willingness for living donor KPD rather than living–deceased donor exchange and laparoscopic donor
nephrectomy (n = 200)

90%

Awareness of KPD as a treatment option 10%
Economic constrains for kidney transplantation 50%
Not willing to travel to other centres (in cases of multicentre KPD) due to disparity in quality and cost of
health care

50%

Sensitized patients’ (n = 50) willingness for KPD over desensitization due to cost effectiveness with best
long-term outcomes and less infections

90%

Compatible pairs (n = 50) willingness to participate in KPD programme for better matching to improve
long-term outcomes without delay

90%
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Discussion

We report our experience with 300 single-centre KPD

transplants at a high-volume transplant centre in India.

We report data on the first large-scale, developing-world

KPD programme. This study provides evidence for the

successful expansion of an LDKT programme via single-

centre KPD. The KPD programme was developed to

accommodate local needs to overcome legal and logistic

barriers using strategies employed by other successful

KPD programmes. The findings demonstrate the ability

to establish KPD in a country where living donation has

faced considerable challenges. The study was conducted

in an environment that presents substantial challenges

in a developing country where resources are scarce and

the fate of patients with ESRD is ominous. We address

the issues faced and solutions found to reach these

results. This study could assist in the development of

similar programmes in other developing countries. This

study presents valuable insights on the use of single-

centre KPD transplantation to increase the donor pool

in India.

This study was performed in India at a government

supported hospital where we primarily treat impover-

ished patients. Our death-censored graft survival was

96% (n = 288), and nondeath-censored graft survival

was 79.3% [graft loss (12) + death (50) = 62 divided by

300], which is significantly less than that achieved in

first-world countries [24] but comparable with that of

directed LDKT and similar to other KPD programmes

in India [25–32]. We were able to complete KT with

successful long-term immunosuppression for patients

whose monthly family income was ≤$200 per month.

Thirty patients (10%) died of infectious complica-

tions in the first 3 years, and this is an acceptable num-

ber of patients to die in the first 3 years after KT in a

developing country, similar to other Indian studies

[25–34]. Graft failure is almost always a death sentence,

and there is no graft failure with patient survival in

developing countries.

Over half of KT recipients in tropical countries

develop endemic serious infection, and 20–40% suc-

cumb to these infections due to unhygienic living con-

ditions, tropical climate, late presentation and

noncompliance to medical therapy due to poverty and

illiteracy [35]. There is a need to promote a national

KPD programme for better HLA matching without

delay in transplant surgery beyond 3–6 months. Signifi-

cant benefits (better long-term survival and lower infec-

tions due to less potent immunosuppression in the

Indian environment) can be achieved by providing bet-

ter-matched donors for HLA-mismatched compatible

pairs through KPD [13,32].

This study is the first from India that has evaluated

the willingness of patients to accept various aspects of

KPD (Table 5). Policy makers should be aware of the

attitude of the patients to these variables. For patients,

the best measure of equality in KPD seems to be similar

donor age rather than other parameters, such as HLA

and waiting and dialysis time. Keeping an optimum bal-

ance between the cost and survival disadvantage of

long-term dialysis and better quality of match in alloca-

tion policy is advised. Overall, there were more male

than female recipients, but there were more female

donors. This gender imbalance is common to the

overall transplant programme in India, including

directed group and DDKT, and not limited to KPD

[25–29,33,34].

KPD for difficult-to-match pairs

B is more common in the blood group distribution in

India (B ≥ O > A > AB) compared to blood group O

(O > A > B > AB) in the developed world (United

States/Europe or Australia) [7]. There is an accumula-

tion of difficult-to-match pairs (for example, blood type

O patients and non-O donors). Compatible pairs [6];

combining KPD with desensitization [3,9] or ABOiKT;

expanding the number of acceptable mismatches;

national [15], international [10] and global kidney

exchange [32]; the use of A2 donor to O patient such

as in the Methodist KPD programme [24]; and com-

puter allocations will improve the quality and quantity

of match and transplant rates for difficult-to-match

Figure 3 Kaplan–Meier curve showing graft survival.
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pairs. Internet-based communication tools should be

used to connect with other incompatible pairs [10].

Our report showed that different KPD forms (Table 2)

can be successfully applied in any country with limited

resources [1–15].

Poverty/financial incompatibility

There is financial support from the Indian government

for KT and support for long-term immunosuppression

for poor patients receiving treatment in government

hospitals only. However, inadequate funding and lack of

health insurance schemes pose serious hurdles in

providing renal replacement therapy.

Optimum chain length in KPD: is two-way or

three-way exchange the best practical solution to
avoid logistic burden?

Our data support that in an environment of a develop-

ing country that presents considerable logistic chal-

lenges for simultaneous transplant surgeries in long

chains in the absence of sophisticated matching soft-

ware, KPD should be limited to two-way or three-way

exchanges, similar to the UK and Australian KPD pro-

grammes, whereas four-way, six-way and n-way

exchanges, similar to the Dutch and Canadian KPD

programmes, should be used with KT for difficult-to-

match pairs. Capping of chain length should be deter-

mined per the strength of the transplant surgical team

in performing simultaneous KT.

Manual allocation

Our transplant centre is a 300-bed kidney hospital in

Ahmedabad and to date has completed 4700 KTs. Due

to the credible reputation of our transplant centre,

DRPs have developed trust in our nonanonymous man-

ual allocation by a nephrologist under the supervision

of the authorization committee. We did not have any

complaints after KT due to unequal outcome resulting

from proper counselling or the sharing of medical

reports of exchange donors.

Simultaneous donor nephrectomy

Simultaneous donor nephrectomy and allograft implan-

tation in long chains require logistic, infrastructure and

surgical team support. Such support is usually lacking

in Indian scenarios. We believe that simultaneous KPD

should be a standard practice in India, and the

transplant unit must have policies and capacity to pro-

vide standard criteria for deceased donor KT priority in

case of real-world donor reneging before attempting

nonsimultaneous KPD, even after consent and permis-

sion from patients and the authorization committee

[11]. Our findings of a true ‘real world’ reneging rate of

0% have implications for an assumed higher reneging

rate of 5% in simulation studies [36]. Our results refute

donor reneging as a relevant concern within modern

KPD practice.

Legal barriers

We require a waiting period of 1–3 months before KT

surgery to allow time for acquiring legal permission and

arranging economic support from the government.

When the two pairs are from different Indian states,

then it is mandatory to obtain legal permission from

the state authorization committee of two different

Indian states per the Transplantation of Human Organs

Act (THOA) 2011, India [37]. This regulation was

amended in 2013 and allowed hospital, district or state

authorization committees to give permission for KPDs

in which transplantation is proposed. However, the

practical implementation of this amendment is still

lacking on the administrative side. Only near relatives

(parents, spouse, siblings and grandparents) can donate

in KPDs, and extended family members, emotionally

related friends, voluntary altruistic donors and living

donor–deceased donor list exchange are not allowed

according to the THOA, India. When near family mem-

bers are rejected due to unwillingness or medical issues,

such as diabetes, the patients have to wait a long time

for DDKT.

Need for amendment in THOA, India

The expansion of KPD would likely require amendment

of THOA, India, to allow KPDs from extended family

members when near relatives are medically unfit for

kidney donation. When easy-to-match pairs are trans-

planted with KPD, the waiting time for DDKT will be

reduced.

Need for algorithm for incompatible pairs

Individual centres in India offer recommendations

regarding KPD versus ABOiKT versus desensitization

protocol for incompatible pairs based on the availability

of facilities, payment capacity of the patient, and insti-

tutional practice patterns. In a high-volume LDKT
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programme, all A and B group donor–recipient pairs

without high-level DSA can be transplanted with KPD

within a reasonable waiting time [7,14]. Such easy-

to-match pairs (A and B) should be excluded from

ABOiKT or DDKT/list exchange due to patient death

with functioning kidney graft due to infections are com-

mon even in ABO-compatible LDKT in developing

countries [14]. Due to poverty and infections, Indian

transplant centres should encourage timely, cost-

effective, ABO-compatible KPD transplantations for A

and B group patients rather than ABOiKT, desensitiza-

tion or DDKT [7,14,15].

Implications for KPD practice in emerging centres
from developing countries

A large-volume transplant centre can employ a single-

centre KPD programme when national programmes do

not exist. A single-centre KPD programme is easy and

less costly than the national KPD programme [1–15]; it
avoids challenges for the travelling donor due to vari-

ability between donor work up and donor surgery and

eliminates potential barriers in multicentre programmes,

such as donor travel, shipping of kidney, follow-up care

and disparity in healthcare cost and quality. Smaller

centres should initially focus on easy-to-match pairs

and employ multicentre KPD programmes to reduce

waiting time and improve the quality and quantity of

matches. In the case of national programmes, donor

travel rather than kidney transport is most suitable for

the Indian environment due to the small geographic

area [31].

Conclusion

This study provides evidence for the successful expan-

sion of LDKT in high-volume transplant programmes

via single-centre KPD with counselling, KPD registry

and teamwork.
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