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Kidney allograft failure and return to dialysis carry a high risk of morbidity. A practice 
survey was developed by the AST Kidney Pancreas Community of Practice workgroup 
and distributed electronically to the AST members. There were 104 respondents who 
represented 92 kidney transplant centers. Most survey respondents were transplant 
nephrologists at academic centers. The most common approach to immunosuppres-
sion management was to withdraw the antimetabolite first (73%), while only 12% 
responded they would withdraw calcineurin inhibitor (CNI) first. More than 60% re-
ported that the availability of a living donor is the most important factor in their deci-
sion to taper immunosuppression, followed by risk of infection, risk of sensitization, 
frailty, and side effects of medications. More than half of respondents reported that 
embolization was either not available or offered to less than 10% as an option for 
surgical intervention. Majority reported that ≤50% of failed allograft patients were 
re- listed before dialysis, and less than a quarter of transplant nephrologists performed 
frequent visits with their patients with failed kidney allograft after they return to di-
alysis. This survey demonstrates heterogeneity in the care of patients with a failing 
allograft and the need for more evidence to guide improvements in clinical practice 
related to transition of care.
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1  |  INTRODUC TION

Despite improvement of long- term kidney allograft survival, al-
lograft failure with return to dialysis is common. It is estimated that 
12% of patients on the current kidney transplant waiting list have 
had a prior failed transplant.1 Returning to dialysis remains a major 
challenge for patients and providers. Patients face a higher risk of 
morbidity and mortality in addition to depression and social chal-
lenges during the transition period when immunosuppresion is not 
well monitored.2 The estimated mortality rate in patients with failed 
allograft is 16% in the first year following allograft failure with per-
sistently increased risk compared to those starting dialysis without a 
prior failed transplant.3,4

Two major causes of mortality after returning to dialysis are 
infections and cardiovascular disease.4 Continuing immunosup-
pressive medications exacerbates the risk of infections. In a study 
by Gregoor et al, patients with failed allograft who continued on 
low- dose immunosuppression had an increased risk of infections 
and mortality compared to patients in whom immunosuppressive 
medications were discontinued.5 Conversely, weaning off immuno-
suppressive medications carries a higher risk of sensitization to HLA 
molecules which may reduce opportunities for second kidney trans-
plant, increase dialysis time between transplants, and necessitate 
more complex immunosuppressive treatment in the future due to 
positive crossmatch or rejection.6

Additionally, a failed allograft can cause a chronic inflammatory state 
that can leads to erythropoietin- resistant anemia, hypertension, chronic 
pain, hematuria, and even allograft rupture.7- 10 Options for medical man-
agement in symptomatic rejection of the failed allograft are limited, and 
the number of cycles of pulse steroids that should be attempted prior to 
proceeding with a surgical intervention is not well defined.

Timely referral of patients with failed allograft for re- 
transplantation is crucial, as the median waiting time for sensitized 
patients with a failed allograft is increased. Clinics for patients with 
a failing allograft have been established by some transplant centers 
to facilitate renal replacement counseling, transition of care, dialy-
sis access placement, and the management of immunosuppression 
medication after starting dialysis.11

The purpose of this study was to survey transplant provid-
ers and understand the current practice related to reduction of 
immunosuppression, perceived risks associated with continuing 
immunosuppression, and management of patients with a failing 
allograft including the transition of care to general nephrologists.

2  |  METHODS

2.1  |  Survey design

In 2017, the American Society of Transplantation Kidney Pancreas 
Community of Practice (AST- KPCOP) established a workgroup to 
study Kidney Recipients with Allograft Failure –  Transition of Care 
(KRAFT) to understand the current data and practice patterns related 
to the management of recipients with a failing allograft. The workgroup 
developed the questions collaboratively and the survey was piloted 
with the KPCOP workgroup members. Where needed, the wording 
of the questions was adjusted for clarity. The final survey consists of 
25 questions; 4 questions related to the approach for tapering immu-
nosuppression, 10 related to perceived risks associated with tapering 
immunosuppression, 6 questions related to monitoring a patient with 
a failing allograft, 3 related to the management of rejection in a patient 
with a failed allograft, and three related to program description which 
included provider role, practice type, and transplant hospital name or 
United Network for Organ Sharing (UNOS) Center ID. Responses were 
anonymous, but UNOS ID/hospital name was used for tracking and to 
identify one representative response per program.

2.2  |  Survey administration and participants

The survey was approved by the Weill Cornell Medicine Institutional 
Review Board (submission number 1805019273) on May 18, 2018 
and approved by the Education Committee of AST for distribution. 
The survey was built into the REDCap® Survey tool and distributed via 
electronic link on the KPCOP Hub in December 2018 followed by indi-
vidual email distribution to the transplant program medical directors on 
February 2019, March, 2019 and April 2019. We received 53 responses 
by the end of February, 35 by the end of March, and the remaining 30 
thereafter. The survey was open until August 9, 2019. Each workgroup 
member actively encouraged their colleagues to complete the survey. 
We registered a total of 118 responses and 10 of those responses 
were from individuals who had already completed the survey once and 
therefore were not allowed to proceed to complete the survey.

Of the 108 responses, two were excluded due to incomplete re-
sponses to the survey. Of the 106 remaining responses, 12 responses 
were from providers outside the United States. Of the 94 U.S. re-
sponses, 14 represented multiple responses from the same centers re-
sulting in a total of 80 unique responses, 77 adults and three children. 
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We included the first complete response from each of the 80 U.S. pro-
grams and included the 12 additional responses from outside of the 
United States. Of these 12 non- US responses, 3 were from Canada, 3 
from the Middle East, and 6 did not identify their country.

2.3  |  Participating programs

To compare the characteristics of the transplant programs that pro-
vided a response compared to those who did not, we identified 77 
unique U.S. adult transplant programs that perform more than 10 
transplants per year. Based on the Scientific Registry of Transplant 
Recipients (SRTR) and UNOS ID, we identified 119 U.S adult trans-
plant programs that did not respond to the survey and performed 
at least 10 transplants per year. We extracted the following pro-
gram characteristics from the SRTR data for transplants occurring 
between July 1, 2017 and June 30, 2018: adult kidney transplant 
volume, age, gender, race, previous transplants, panel reactive anti-
bodies (PRA), and cause of end- stage renal disease.

2.4  |  Statistical analysis

Each kidney transplant center was represented only once in the 
analysis. For programs with multiple respondents, we selected the 
first complete response to represent the center, consistent with 
previous surveys.12- 14 Responses to each survey question were de-
scribed with percentages or frequencies, as appropriate, using the 
number of respondents to a given item as the denominator.

To compare the characteristics of kidney transplant centers that 
responded and to those that did not respond, Chi- square tests were 
conducted to compare percentages for categorical variables and t 
tests were used to compare frequencies or means for continuous 
variables. All tests were two- sided. Statistical significance was de-
termined by an alpha level of 0.05. All analyses were performed 
using SAS version 9.4 (SAS Institute Inc.).

3  |  RESULTS

3.1  |  Survey participants

There were 92 unique responses used to perform the analysis and 
generate all the figures excluding Table 1, which was generated 
using SRTR data. Majority of the respondents, 84%, were transplant 
nephrologist, 12% were transplant surgeons, and 4% were other 
providers, and 87% of the participants had an academic affiliation.

3.2  |  Participating program characteristics

Of the 196 adult kidney transplant programs with more than 10 
transplants, we received a response from 41% (n = 77), representing 

approximately 49% of all adult kidney transplant volume recorded 
between July 1, 2017 and June 30, 2018. Compared to adult trans-
plant programs that did not respond, participating centers had higher 
volume of living and deceased donor kidney transplants and female 
transplant patients (Table 1). There was no statistically significant 
difference in patient age, race, percentages of repeat transplants, 
sensitized patients, or cause of end- stage kidney disease between 
responding centers and non- responding centers.

3.3  |  Approach for immunosuppression reduction

Among the 92 participating kidney transplant centers, 61% reported 
that there was a need to standardize reduction of immunosuppres-
sion in patients with a failing kidney allografts. Centers were asked 
about which immunosuppressive medications should be stopped 
first. The majority, 73% of providers, stated that antimetabolite 
should be stopped first. Only 12% of providers reported that they 
stopped calcineurin inhibitors (CNIs) first and 2% of providers re-
ported stopping steroids first. An additional 13% reported that there 
is no unified protocol for which medication would be stopped first 
(Figure 1A).

When asked about their approach to stop all immunosuppres-
sion if the expected waiting time for a second kidney was more 
than 3 years, 30% respondents said they tapered medications over 
2– 3 months, while 20% continued low doses of immunosuppression 
medications until the patient received the next kidney transplant. 
Other respondents tapered according to urine output: 21% tapering 
if the urine output was less than 0.5 L and 4% tapering if the urine 
output is less than 1 L. About one fifth (21%) of responders said they 
had no unified protocol.

Clinicians were also asked about their immunosuppression man-
agement if there was no living donor and the waiting time for the 
next kidney transplant was more than 3 years; 47% tapered all im-
munosuppression medications within 2– 6 months, 21% kept predni-
sone and tapered the rest, 10% kept low- dose CNI and tapered the 
rest, 5% kept CNI and prednisone and tapered the antimetabolite, 
3% kept low doses of all immunosuppression medications, and 2% 
kept a low dose of antimetabolite and tapered the rest.

When asked about the management of immunosuppression 
in patients with failing allograft who had a possible living donor, 
38% of respondents said they continued CNI and prednisone and 
stopped antimetabolite; 32% kept low doses of all immunosup-
pression medications; 21% kept all immunosuppression medica-
tions without reduction; and 10% reported no unified protocol 
(Figure 1B).

3.4  |  Factors in the decision to taper off 
immunosuppression medications

When asked if continuing immunosuppression after starting dialy-
sis is considered a risk factor of adverse events and mortality, 71% 
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agreed that continuing immunosupression was a risk factor of ad-
verse events, 14% thought continuing immunosuppression was a 
risk factor while 15% were not sure. We examined the essential fac-
tors that would influence the providers’ decision toward tapering off 
immunosuppression. Each factor was graded on a semiquantitative 
scale: very important, intermediate important, and not very impor-
tant (Figure 2).

More than 60% reported that the availability of a living donor is 
the most important factor in their decision to taper off immunosup-
pression, followed by risk of infection, risk of sensitization, frailty, 
and side effects of medication. The least important factors were 
reported to be urine volume (33%), followed by age of the patient 
(26%) and other comorbidities (20%).

3.5  |  Medical and surgical management of the side 
effects of failed allograft

When asked about the initial approach for managing signs and symp-
toms of a failing allograft (multiple choice question), 85% responded 
that they treated with high- dose steroids while 35% of the respond-
ents referred patients for an allograft nephrectomy as the initial man-
agement. Less than 6% made other immunosuppression adjustments 
and/or interventions including increasing the dose of CNI, increasing 
the dose of antimetabolite, or referring for coil embolization.

To be more specific, we asked about the timing of referral for 
allograft nephrectomy (multiple choice question). We found that 

79% referred patients for nephrectomy if there were persistent 
signs and symptoms of rejection, 55% referred patients when pa-
tients first started to have symptoms, 36% referred patients if pa-
tients had anemia with limited response to erythrocyte- stimulating 
agents, and 8% reported that there was no unified protocol.

If a patient was scheduled for a nephrectomy, 33% of respon-
dents continued prednisone for some time after the procedure, 33% 
stopped all medications immediately after the surgery, 30% stopped 
all medications within a week or two after the surgery, and 2% 
stopped before the surgery.

Coil embolization was not commonly performed. The majority 
(60%) of the respondents reported that less than 10% of their pa-
tients underwent embolization for failed allograft and 32% reported 
that embolization was not available at their center.

3.6  |  Preparing for the next kidney transplant

In terms of listing for the next kidney transplant, 32% of respond-
ents reported that 25– 50% of the patients were listed for trans-
plant before starting dialysis, 28% reported less than a quarter were 
preemptively listed, 22% reported that majority, 50% to 80%, were 
preemptively listed, while only 6% reported that more than 80% 
were listed before dialysis initiation. Twelve percent were unsure 
(Figure 3A).

There was variation in how and when PRAs were checked in pa-
tients with failed allografts. A majority, 76% of centers, responded 

Program characteristics
Respondeda  
(n = 77)

Did not responda  
(n = 119) p value

Percentage of adult transplant performed 49.2% 50.8%

Kidney transplant, median (Q1, Q3) 118 (67, 183) 64 (33, 104) <.0001

Living donor transplants, median (Q1, Q3) 31 (13, 53) 17 (7, 30) .008

Deceased donor transplants, median (Q1, Q3) 84 (46, 119) 50 (24, 78) <.0001

Recipient's age 65 and older, median 
percentage (Q1, Q3)

19% (16, 23) 20% (15, 27) .29

Female, median percentage (Q1, Q3) 40% (36, 44) 39% (33, 44) .04

Race/ethnicity, median percentage (Q1, Q3)

Caucasian 44% (28, 66) 48% (30, 65) .56

African American 22% (11, 37) 21% (11, 33) .62

Hispanic 9% (4, 27) 10% (5, 25) .68

prior transplant, median percentage (Q1, Q3) 13% (10, 17) 12% (9, 16) .15

Peak PRA >80, median percentage (Q1, Q3) 14% (11, 21) 14% (10, 19) .42

Cause of ESKD, median percentage, (Q1, Q3)

Glomerular disease 25% (20, 29) 25% (19, 30) .52

Diabetes mellitus 24% (21, 30) 27% (20, 33) .12

Hypertension 22% (15, 29) 21% (15, 29) .99

Abbreviations: ESKD, end- stage kidney disease; PRA, panel reactive antibodies; Q, quartile.
Bold values used to reflect statistical significance.
aAdult kidney transplant programs with less than 10 transplants during the July 1, 2017 and June 
30, 2018 interval were not included in this table.

TA B L E  1  Characteristics of the adult 
kidney transplant programs responding to 
the survey
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that they would check PRA only if the patient was listed for another 
kidney transplant, 15% would check PRA every 3 months, 2% every 
6 months, and 2% every year. Four percent did not know how often 
PRAs were checked.

3.7  |  Communications and transition of care

After starting dialysis, 36% of transplant nephrologists re-
sponded that they did not have a unified protocol for follow- up, 
21% did follow- up visits every 3– 6 months until patients were off 

immunosuppression medications, 17% did only one visit, and 11% 
never saw their patients after they started dialysis (Figure 3B). As for 
communication with the general nephrologists to discuss transition 
of care, 49% reported always, 28% sometimes, 7% rarely, and 2% 
never, while 14% did not provide an answer (Figure 3C).

3.8  |  Centers with multiple responses

There were 14 duplicates from 13 centers that were excluded from 
the analysis. Side by side comparison of the responses using one 

F I G U R E  1  (A) Initial approach toward 
reduction of immunosuppression 
medications in patients with failed 
allografts. (B) Approach toward 
immunosuppression management 
in a failed allograft if living donor is 
available [Color figure can be viewed at 
wileyonlinelibrary.com]
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immunosuppression [Color figure can be 
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response per center versus inclusion of all responses demonstrates 
that there was less than 5% difference for each of the responses.

4  |  DISCUSSION

This contemporary survey of predominantly U.S. transplant practi-
tioners characterizes current practice patterns for the management 
of immunosuppression and the care of the recipient with a failing 
kidney allograft. Our data come from transplant providers who 
care for 49% of adult transplant centers across the United States 
and demonstrates not only heterogeneity in the management of the 
failed kidney allograft recipients but also the need for more data to 
guide management. Our data demonstrate that (1) there is a need 
to standardize immunosuppressive management in a patient with a 
failed kidney allograft with the goal of improving patient outcomes, 
(2) the possibility of a living donor was the most important factor in 
the decision to wean or not wean off immunosuppressive therapies, 
(3) <30% of the programs relist majority of their patients with a fail-
ing kidney allograft prior to starting dialysis, and (4) <30% followed 
patients at regular intervals after kidney allograft failure.

Our survey responses suggest “a more consistent approach to” 
immunosuppression management and withdrawal in patients with a 
failed kidney allograft is needed. More than two thirds of the respon-
dents reported that the first medication they stopped in a patient 
with a failed allograft was antimetabolite, whereas 12% stopped CNI 
first. This represents a change from a 2012 survey, wherein 58% of 
respondents stopped antimetabolites first and 38% tapered CNI 
first.15 The current practice to maintain CNIs over antimetabolite 
therapy may have been influenced by recent studies suggesting that 
the need for transplant nephrectomy was decreased with continu-
ation of CNI therapy. A retrospective single- center study published 
in 2014 examined the impact of weaning of immunosuppression 
and reported that 0 of 24 patients who were maintained on CNIs 
required transplant nephrectomy, compared to 41% of patients who 
were weaned off immunosuppression.6

At the present time, there is paucity of prospective data iden-
tifying the best approach for managing immunosuppression after 
a failed kidney transplant. Based on review of the literature, Pham 
and colleagues suggest continuing immunosuppression in those 
with a potential living donor or with some residual renal function 
and suggest discontinuing antimetabolite/mTOR inhibitors at start 
of dialysis and tapering the CNI over the next 4– 6 weeks followed by 
slow tapering of prednisone.16 Similarly, the British Transplantation 
Society suggests (Grade 2C), despite low evidence, to taper immu-
nosuppression after allograft failure but also suggests maintaining 
immunosuppression in those who may be re- transplanted within 
1 year.17 Our survey demonstrates that stopping the antimetabo-
lite first and then taper CNIs is common in contemporary practice. 
However, our survey also demonstrates that there is great hetero-
geneity in the approach with 46% of responding providers tapering 
off all immunosuppressive therapies over 2– 6 months period if there 
is no opportunity of transplant in the near future. Consistent with 

published general guidelines, the survey respondents felt having 
the possibility of a living donor for repeat transplant was the most 
important factor they considered when deciding to wean immuno-
suppression. However, despite this agreement, the approach to im-
munosuppression reduction varied significantly.

Patients with a failed allograft are at higher risk of mortality after 
starting dialysis compared to those who were never transplanted. 
Previous papers suggest that this increased mortality is primarily due to 
cardiac (36%) or infection complications (17%).3,18 Maintaining full im-
munosuppression has been associated with increased risk of hospitaliza-
tion and infection within 6 months of starting dialysis.19 Risk of infection 
was the second most important factor in deciding to wean off immuno-
suppression in our survey, after availability of a living donor for repeat 
transplant. On the other hand, the presence of a failed allograft in ESKD 
patients who had complete withdrawal of immunosuppressive therapies 
is associated with higher CRP levels, lower albumin, and decreased mus-
cle mass compared to those who were never transplanted,8 parameters 
associated with frailty. These data suggest that both ends of the spec-
trum, continuing immunosuppressive therapies and withdrawing all im-
munosuppressive therapies, are associated with negative consequences 
for ESKD patient with a failed allograft, highlighting the need for more 
robust data and strategies to improve the management of these patients.

Avoidance of sensitization may be possible through slower ta-
pering of immunosuppression and is also an important consider-
ation when deciding to continue immunosuppression.20 This risk of 
sensitization is not fully appreciated in the early months post- graft 
failure. Augustine and colleagues demonstrated that 56% of individ-
uals were highly sensitized at 6– 24 months post- kidney graft fail-
ure.6 Among individuals whose immunosuppression was weaned, 
sensitization increased from 21% at time of graft failure to 68% at 
6– 24 months post- graft failure. In contrast, those who remained on 
immunosuppression had minimal risk of sensitization. Furthermore, 
transplant nephrectomy secondary to acute rejection was required 
in 41% of those who were weaned off immunosuppression, while 
0% of those who were still on immunosuppression required graft 
nephrectomy.

Urine output, which is a useful gauge of residual renal function, 
was ranked as the least important factor by respondents in our 
survey when deciding about weaning immunosuppression. A pre-
vious study has suggested a survival benefit with continuing im-
munosuppression in patients returning to peritoneal dialysis with 
allograft loss, and some residual kidney function.21 In our survey, 
of the 25% who would use urine volume to guide weaning of im-
munosuppression, 21% of the respondents would taper immuno-
suppression if urine output was <0.5 L while only 4% would tapper 
if urine output was <1 L. While there are little data to support 
tapering of immunosuppression based upon urine output, Jassel 
et al did find mortality benefit in patients who remained on immu-
nosuppression. This survival benefit was higher at higher levels of 
preserved GFR.21

Timely referral for another kidney transplant is vitally import-
ant, as the time to re- transplantation may be increased due to sen-
sitization status. Our survey showed that 60% of the respondents 
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F I G U R E  3  (A) Re- listing for the next 
kidney transplant before starting dialysis. 
(B) Frequency of follow- up with transplant 
nephrologists after starting dialysis. (C) 
Team discussion about transition of care 
for patients with a failed allograft [Color 
figure can be viewed at wileyonlinelibrary.
com]
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reported that less than half of their patients with a failed kidney 
allograft were listed preemptively for another kidney transplant. 
More efforts are needed to improve referral rates. Prompt referral 
for repeat transplant is consistent with a general recommendation 
of the 2020 Kidney Disease Improving Global Outcomes (KDIGO) 
transplant candidate guideline to refer potential kidney transplant 
candidates for evaluation at least 6– 12 months before anticipated 
dialysis initiation to facilitate identification and evaluation of living 
donors and plan for possible preemptive transplantation.22

Many general nephrologists may not be familiar with the man-
agement and goals of immunosuppression after allograft loss. 
Unfamiliarity with immunosuppression and lack of follow- up with 
transplant centers may lead to mismanagement and unfavorable 
outcomes. Our study showed that less than a quarter of transplant 
nephrologists perform frequent follow- up visits with their failed al-
lograft patients who started dialysis. At the same time, around 75% 
of transplant nephrologists would communicate, always or some-
times with nephrologists in the community regarding care of their 
patients with allograft failure.

For medical and surgical management, the majority of the re-
spondents (85%) use high- dose steroids for the management of ini-
tial symptoms, and 79% refer for nephrectomy if there are persistent 
signs or symptoms of rejection. As for the management of medica-
tions around the time of nephrectomy, there is a clear disagreement 
among respondents, and adequate data regarding the optimal ap-
proach are lacking. Despite previous publication suggestions that 
embolization carries less mortality and less complications than sur-
gical allograft nephrectomy,23,24 32% of respondents reported that 
embolization was not available, and 60% reported that embolization 
compromised <10% of surgical nephrectomies.

Our study has several limitations. First, respondents’ answers to 
the survey questions might not be generalizable to the entire trans-
plant community. We used the first response from each center and 
this may not reflect the overall practice patterns of a given transplant 
center. Second, not all transplant centers were represented in this 
survey; however, the centers in the United States that responded 
represent 49% of the total yearly kidney transplant volume in the 
United States. Furthermore, it should be noted that our study did not 
address the challenge associated with prescribing and monitoring 
maintenance immunosuppression following graft failure. Last, we 
did not examine the question of what percentage of patients would 
be eligible or be interested in a subsequent transplant.

In conclusion, this survey of kidney transplant centers highlights 
the heterogeneity in the practice of immunosuppression withdrawal 
in patients with failing allografts. Clear areas of opportunity exist for 
formal studies to address how best to adjust immunosuppression to 
mitigate high rates of morbidity and mortality during this transition 
time period. Additionally, we identified opportunities for improve-
ment in referral rates for preemptive listing for repeat transplant and 
in communication regarding follow- up care of patients returning to 
dialysis. This study highlights the need for additional data to support 
our practices and to develop standardized protocols regarding the 
care of patients with failed allografts.
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