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ABSTRACT

The number of kidney transplant recipients returning to dialysis after graft failure is steadily increasing over time. Patients
with a failed kidney transplant have been shown to have a significant increase in mortality compared with patients with a
functioning graft or patients initiating dialysis for the first time. Moreover, the risk for infectious complications,
cardiovascular disease and malignancy is greater than in the dialysis population due to the frequent maintenance of low-
dose immunosuppression, which is required to reduce the risk of allosensitization, particularly in patients with the
prospect of retransplantation from a living donor. The management of these patients present several controversial
opinions and clinical guidelines are lacking. This article aims to review the leading evidence on the main issues in the
management of patients with failed transplant, including the ideal timing and modality of dialysis reinitiation, the
indications for an allograft nephrectomy or the correct management of immunosuppression during graft failure. In
summary, retransplantation is a feasible option that should be considered in patients with graft failure and may help to
minimize the morbidity and mortality risk associated with dialysis reinitiation.
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INTRODUCTION

Kidney transplantation represents the best treatment for
patients with end-stage kidney disease (ESKD), offering re-
duced mortality compared with dialysis treatment [1].
Transplantation from a standard-criteria donor is estimated to
increase life expectancy by almost 10 years, while it is lower
in kidney transplants from marginal donors [2]. In recent
years, the occurrence of acute rejection has been significantly

reduced [3]; however, no significant impact on long-term out-
comes has been reported and a substantial number of
patients develop a chronic allograft dysfunction and return to
dialysis after a graft failure and frequently relist for transplan-
tation [4]. The number of patients returning to dialysis after
kidney transplantation is significantly increasing due to the
increased number of kidney transplants performed worldwide,
improved management of comorbidities and better survival
after kidney transplantation. Although outcomes of people
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returning to dialysis after graft failure are poor, guidelines for
the care of kidney transplant recipients do not include recom-
mendations for safe and adequate management of this
transition.

In this review we extensively report the main evidence and
recommendations on the management of patients with a failed
kidney transplant, focusing on the optimal timing of returning
to dialysis treatment, the best dialysis modality, the need for
adequate immunosuppression withdrawal and the indications
for an allograft nephrectomy and retransplantation.

EPIDEMIOLOGY AND PATIENT OUTCOMES
AFTER GRAFT FAILURE

Patients with a failed kidney allograft have steadily increased in
recent years, accounting for ~4–5% of the incident dialysis popu-
lation as reported in US Renal Data System (USRDS) report.
Moreover, they represent an important portion of people wai-
tlisted for kidney transplantation (~15%) [5]. A similar trend was
also described in the national French Renal Epidemiology and
Information Network (REIN) registry [6].

Patient survival after graft failure is still an object of debate
since controversial results have been reported in the scientific
literature to date. Several studies have shown worse survival in
patients returning to dialysis after graft loss than in transplant-
naı̈ve patients and in incident patients on dialysis [4, 7–10].
Patient survival after graft loss is reported to be <40% of
patients surviving 10 years after dialysis reinitiation. Moreover,
overall annual adjusted death after allograft loss (DAGL) rates
were >3-fold higher as compared with mortality before graft
loss (9.42% versus 2.81%) [7]. Rao et al. [4] analysed data from the
Scientific Registry of Transplant Recipients (SRTR) and showed
that mortality among dialysis patients on the waiting list for a
first transplant was significantly lower than in patients return-
ing to dialysis after graft failure; the hazard ratios (HRs) were
constantly higher across age groups and the risk was greater
among patients with diabetes (HR 1.93) compared with non-
diabetic patients. In a meta-analysis conducted by Kabani et al.
[10], including 40 studies comprising 250 000 transplant recipi-
ents with allograft failure, DAGL was highest in the first year
following dialysis initiation (12%) and decreased in subsequent
years. Furthermore, a study based on the Dialysis Outcomes
and Practice Patterns Study (DOPPS) registry showed that
patients with failed kidney transplant have reduced quality of
life compared with transplant-naı̈ve patients [11]. Several ele-
ments should be taken into account when comparing these
studies. First, data from the DOPPS and SRTR registries are from
the early 2000s and significant improvements in prognosis
among the dialysis population have been reported since then.
Furthermore, the two populations (incident dialysis patients
and patients returning to dialysis after graft loss) are not com-
parable since differences in comorbidities and age are notable.

More recently, several studies suggest that patients who re-
turn to dialysis after kidney transplantation do not have worse
survival than incident dialysis patients. An analysis of the REIN
registry showed similar survival between transplant recipients
<65 years of age with graft failure during 2007–9 and trans-
plant-naı̈ve incident dialysis patients when using a propensity
score approach matching for age, gender, diabetes mellitus and
year of starting dialysis in order to minimize the differences be-
tween the two cohorts [6]; however, a high-risk population
(patients >65 years old) was excluded from the analysis.
Similarly, Varas et al. [12] conducted a retrospective study on

5216 patients from 65 different sites between 2009 and 2014 and
showed similar survival rates after minimizing indication
biases with the propensity score matching method. Compared
with patients returning to dialysis after graft loss, the incident
dialysis patients were older, more commonly male and pre-
sented more comorbidities: these differences may have contrib-
uted to the worse survival in patients returning on dialysis after
graft failure as shown by univariate analysis, while there were
no differences in survival in the multivariate analysis with ad-
justment for these factors [12].

Cardiovascular diseases (CVDs) remained the most impor-
tant cause of death in patients returning to dialysis after graft
failure (~36%), but deaths due to sepsis were more common dur-
ing this period than during any other interval (17%); minor
causes of death in this setting are cerebrovascular disorder and
malignancies [8]. The risk for DAGL is related to both immuno-
logical and non-immunological factors. Lopez-Gomez et al. [13]
showed that patients returning to dialysis after kidney trans-
plant failure suffer from a chronic inflammatory state, which
could be associated with increased morbidity and mortality.
Moreover, many kidney transplant recipients with chronic kid-
ney disease (CKD) Stages 4 and 5 have CKD-related complica-
tions that usually fall below established targets for non-
transplant CKD patients (worse blood pressure control, higher
serum phosphate, lower bicarbonate and lower haemoglobin).
Finally, non-programmed vascular access with the placement
of a temporary catheter predicted all-cause mortality among
patients returning to dialysis due to more frequent infection
complications fHR 5.9 [95% confidence interval (CI) 2.83–
12.31]g [14]. In a recent analysis from the USRDS registry of
patients returning to dialysis after graft failure, the risk for
death was significantly increased in patients without arteriove-
nous fistula at dialysis initiation and with nutritional issues (al-
bumin <3.5 g/dL and being underweight) [15].

RETRANSPLANTATION

At the end of 2017 in the USA, ~12.1% of the adults on the kidney
transplant waitlist were waiting for a retransplantation [16],
while in the Eurotransplant region, it was ~17.8%. Patients with
a failed allograft account for 4–10% of those incident for dialysis
therapy and retransplantation offers a significantly lower mor-
tality compared with remaining on dialysis [17, 18]. Changes in
the allocation system in the USA in 2014 increased the likeli-
hood of transplant for highly sensitized patients and patients
with a previous transplant failure (~13%) [19]. However,
retransplanted recipients are more likely to be treated for an
acute rejection or hospitalized within 1 year of
retransplantation [20]. Moreover, among transplant recipients,
transplant-failure patients are at higher risk for death-censored
transplant failure and the need for dialysis within 10 years after
transplantation [19].

Pre-emptive renal retransplantation is the best option to
consider in order to minimize the morbidity associated with di-
alysis reinitiation and improved clinical outcomes. In a Spanish
observational study including 101 patients receiving a second
kidney transplantation, pre-emptive recipients showed a low
rate of acute rejection and better graft and patient survival at 1
and 5 years, although the difference was not statistically signifi-
cant [21]. Furthermore, the pre-emptive group showed signifi-
cantly lower panel reactive antibody (PRA) levels, probably due
to better immunosuppression management [21]. A retrospective
analysis of USRDS and United Network for Organ Sharing data
showed that pre-emptive retransplantation was associated
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with an increased risk of graft loss compared with non-pre-
emptive retransplantation [22].

A more recent analysis from a USRDS cohort of 17 584 recipi-
ents of a second kidney transplantation, of which 20% of recipi-
ents received a pre-emptive retransplantation, showed that
pre-emptive recipients had less acute rejection (12% versus 16%;
P< 0.0001) and delayed graft function (DGF) (8% versus 23%;
P< 0.0001) [23]; pre-emptive retransplantation was associated
with a lower risk of allograft failure from any cause (HR 0.88)
and lower death with a functioning graft, but a similar risk of
death-censored graft loss (HR 0.98) [23].

In a recent multicentre French cohort study, patients receiv-
ing pre-emptive retransplantation showed a lower rate of DGF
(2.2% versus 36.6%; P< 0.0001) and cellular and/or humoral
rejections, with an improved graft survival [death-censored
graft loss HR 0.39 (95% CI 0.18–0.88); P¼ 0.024] compared with
the non-pre-emptive group [24]. Furthermore, an increased
waiting time before receiving a retransplantation was associ-
ated with the risk of early acute rejection occurring within the
first 6 months after transplantation, severe vascular and/or hu-
moral rejection and overall graft failure [25].

Several studies showed that third and subsequent kidney
transplantations may be performed safely by experienced sur-
geons without significant surgical complications influencing
long-term graft outcome, which is similar to that with a second
transplantation [26, 27]. In a monocentric analysis of a Spanish
cohort, third and fourth transplantations showed 1- and 5-year
graft survivals of 88% and 76.4% and 71.4% and 42.9%, respec-
tively; the overall rate of operative complications among the se-
ries was 25.5% and the most frequent complication was a
perirenal haematoma (14.6%) [28].

In this scenario, we suggest that the evaluation of the
chance for a pre-emptive retransplantation from a deceased or
living donor should represent the first step in the management
of patients with a failing kidney allograft (Figure 1).

TIMING AND MODALITIES OF DIALYSIS AFTER
GRAFT FAILURE

There are no specific recommendations about the optimal tim-
ing for return to dialysis after a failed kidney transplant. The lat-
est studies in the transplant-naı̈ve EKDS population showed

comparable mortality rates between patients with early
[estimated glomerular filtration rate (eGFR) 10–14 mL/min) or
late (eGFR 5–7 mL/min) initiation of dialysis treatment [29].
As reported in Table 1, only a few studies have specifically fo-
cused on patients returning to dialysis after graft failure. The
larger of these analysed the effect of immunological and non-
immunological factors related to mortality in 4741 patients with
kidney transplant failure; patients with a higher eGFR at dialysis
initiation are at increased risk for all-cause mortality [HR 1.04/
mL/min higher (95% CI 1.02–1.06)] [8]. More recently, a review of
data from the SRTR (747 failed kidney transplants with dialysis
reinitiation with eGFR <15 mL/min/1.73 m2) suggested that ear-
lier initiation of dialysis (eGFR >10 mL/min) leads to worse out-
comes: each 1 mL/min/1.73 m2 higher GFR was associated with
a 6% higher death risk, particularly in the youngest and healthi-
est patients [30]. In this scenario, although limited data are
available specifically for the transplant population, we suggest
that the timing of dialysis initiation should be based on clinical
factors and symptoms related to CKD progression rather than
eGFR evaluation alone.

Regarding the type of renal replacement therapies, whether
peritoneal dialysis (PD) or haemodialysis (HD) represents the best
treatment option for patients with a failed graft is still a subject
of debate. Among transplant-naive patients, those treated with
PD enjoy an early survival advantage compared with those
treated with HD, but this advantage is not sustained over time
[31, 32]. In the past, several comparative studies have been per-
formed in order to compare PD and/or HD in patients returning
to dialysis after graft failure (Table 2). Data from series with a
limited sample size did not suggest significant differences be-
tween the two modalities. Davies et al. [33] compared 28 patients
returning to PD and 17 patients returning to HD after graft failure:
no significant differences in patient survival between the two
groups were observed, but in the adjusted models, the patient
survival trend was better for PD patients due to age and comor-
bidities. Later, De Jonge et al. [34] compared 21 patients starting
PD and 39 patients starting HD after graft failure and showed
that outcomes did not differ significantly between the two
groups, while a tendency towards higher survival and
retransplantation rates was described in patients on PD.
However, a small study comparing 42 patients returning to PD af-
ter graft failure and 43 never-transplanted patients starting PD
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FIGURE 1: Suggested algorithm for the management of immunosuppressive therapy after kidney transplant failure.

*Contraindications to maintaining immunosuppressive therapy: metabolic (diabetes, hypertension), cardiovascular complications, susceptibil-
ity to infections, malignant neoplasia, steroid-associated adverse effects
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showed that the outcomes (time to first peritonitis, subsequent
infective episodes, transfer to HD and overall survival) were sig-
nificantly worse in patients with failed transplantation [35].

In a larger database including 2110 patients returning to dial-
ysis (1721 patients on HD versus 389 on PD), survival was not
influenced by the initial dialysis modality choice, with similar
effects of dialysis modality on both early and late, and patients
who underwent pre-emptive transplantation had the greatest
survival rate [36]. In a subsequent analysis on 16 113 adults who
initiated dialysis after transplant failure from the USRDS, this
trend has been confirmed when using a propensity-matched
approach [37]. Similar results are reported in a recent retrospec-
tive cohort study [38].

In this scenario we suggested that the choice of dialysis mo-
dality after graft failure should be based on the clinical character-
istics of kidney transplant patients since no clear and definitive
evidence is available in the scientific literature. Patients with
planned retransplantation (particularly from a living donor) may
benefit from PD treatment since it seems to be associated with
better outcomes in the early period after graft failure.

MANAGEMENT OF IMMUNOSUPPRESSION

The optimal management of immunosuppression is one of the
most challenging decisions following allograft failure [39].

Immunosuppression suspension after graft failure may be im-
mediate, rapid or slow, based on the patient’s characteristics,
number and types of immunosuppressive drugs, the presence
of residual diuresis and the chance for a retransplant.
Furthermore, the timing of graft loss is determinant; when
transplant failure occurs early due to a primary non-function
(PNF), arterial or venous thrombosis, hyperacute or early refrac-
tory acute rejection, immunosuppression cessation (and ne-
phrectomy) is usually indicated to avoid the risk of graft rupture
and haemorrhage. Conversely, when graft failure occurs later
(after 12–24 months), it is suggested to keep the immunosup-
pressive therapy, although the maintenance of low-dose immu-
nosuppression presents both benefits and risks, which are
listed below [39, 40].

Preservation of residual renal function

Several studies focused on HD patients showed that those with
a greater residual renal function showed better renal outcomes
compared with those without residual function [41, 42]. Limited
data are available on patients with a failed allograft. Davies et al.
[33] showed a significant rapid decline in residual renal function
in patients starting PD after graft failure compared with trans-
plant-naı̈ve patients, suggesting the importance of maintaining
low-dose immunosuppression to preserve residual allograft
function. Finally, in a case report described by Elmahi et al. [43],

Table 1. List of studies and trials comparing early with late start of dialysis treatment in patients with ESKD

Author/
study Cohort Follow-up Main results

Gill et al. [8] 4741 with graft failure,
returning to dialysis

15 6 11
months

Four per cent higher mortality risk after return to dialysis for each
1 mL/min/1.73 m2 higher eGFR at the time of dialysis initiation
(HR 1.04; P< 0.01)

Molnar et al.
[30]

747 with graft failure,
returning to dialysis

1185 days In an unadjusted model, each 1 mL/min/1.73 m2 higher eGFR at di-
alysis reinitiation was associated with a 6% higher risk of death
(HR 1.06; P¼ 0.02); in adjusted models, this finding was not sig-
nificant (HR 1.02; P¼ 0.54)

Table 2. List of studies and trials comparing outcomes of PD and HD in patients with failed renal transplantation and with transplant-naı̈ve
ESKD

Author/
study Cohort Type of dialysis Main results

Davies et al.
[33]

45 patients with renal
transplant failure

28 starting PD treatment
and 17 starting HD
treatment

No significant difference in the survival of failed transplant
patients starting PD as compared with those starting HD (log
rank: P¼ 0.11)

De Jonge
et al. [34]

60 patients with renal
transplant failure

21 starting PD treatment
and 39 starting HD
treatment

Death did not differ significantly between the two groups
(P¼ 0.72). Moreover, there was a tendency towards higher
patients’ survival and re-transplantation tended to be more fre-
quent in the PD post-transplant group

Perl et al.
[36]

2110 patients with renal
transplant failure

389 starting PD treat-
ment and 1721 start-
ing HD treatment

No difference in overall survival between HD- and PD-treated
patients [HR (HD:PD) 1.05 (95% CI 0.85–1.31)], with similar results
seen for both early and late survival.

Perl et al.
[37]

16 113 patients with re-
nal transplant failure

1865 starting PD treat-
ment and 14 248 start-
ing HD treatment

Survival in both groups was similar [HR for PD compared with HD
1.09 (95% CI 1.0–1.20)]. Compared with HD, PD is associated with
an early survival advantage, inferior late survival and similar
overall survival

Salazar et al.
[38]

165 patients with renal
transplant failure

16 starting PD treatment
and 149 starting HD
treatment

Survival prognosis, even adjusted by Charlson comorbidity index,
death causes and retransplantation rate had no statistically sig-
nificant difference
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the patient started PD and was maintained on a minimal immu-
nosuppressive regimen with tacrolimus (1 mg/day) and predni-
sone (5 mg/day): interestingly, the residual renal function
remained very well preserved.

Prevention of allosensitization

Sensitization to human leucocyte antigens (HLAs) is a major ob-
stacle for most organ transplants and a risk factor for graft loss;
transfusions, graft nephrectomy and immunosuppression with-
drawal are the main causes of sensitization and antibody for-
mation [39]. Scornik et al. [44] demonstrated in 104 patients with
graft failure that 81% of these patients did not have HLA anti-
bodies at the time of graft loss, but they made HLA antibodies in
the follow-up period, whereas none of the patients continuing
with immunosuppression did so, suggesting the role of main-
taining immunosuppression to prevent sensitization in well-
defined circumstances (prompt living donor or pre-emptive
transplantation). Furthermore, in a retrospective study compar-
ing early (<3 months) or prolonged (>3 months) immunosup-
pression withdrawal after graft loss in retransplant candidates,
Casey et al. [45] reported a higher rate of non-sensitization at
retransplant evaluation (66% versus 30%; P¼ 0.01) in the pro-
longed immunosuppression group.

Immunosuppression withdrawal with or without transplan-
tectomy has been shown to be an independent predictor of allo-
sensitization. Augustine et al. [46] examined the impact of
sensitization in a subgroup of 119 patients with low PRA levels
before transplantation and during the follow-up period and
showed that the percentage of patients who were highly sensi-
tized increased from 21% at the time of failure to 68% after
weaning immunosuppression. Moreover, weaning immunosup-
pression is a triggered event leading to allograft nephrectomy,
since this procedure was required in 41% of patients who were
weaned from immunosuppression, while none of the patients
who maintained immunosuppression with calcineurin inhibitor
treatment did [46]. Similarly, Del Bello et al. [47] analysed 69
patients with a failed kidney transplantation and showed that
the production of donor-specific antibodies (DSAs) and non-
DSA anti-HLA antibodies may develop in >50% of patients
9 months after allograft nephrectomy. This evidence suggests
that allograft nephrectomy did not reduce the risk of allosensiti-
zation, while only immunosuppression maintenance could pro-
vide a low risk. Finally, the relation between HLA
immunogenicity (assessed by differences in donor–recipient
HLA amino acid sequence and physicochemical properties) and
the development of HLA-specific antibodies after graft failure
and relisting for transplantation has been widely described and
should be taken into consideration when considering immuno-
suppression withdrawal [48].

Prevention of graft intolerance syndrome

Immunologic intolerance to a failed renal allograft left in situ is
referred to as ‘graft intolerance syndrome’. Most episodes of
graft intolerance syndrome appear within the first year of dialy-
sis reinitiation in ~30–50% of patients despite various immuno-
suppression withdrawal protocols, usually leading to graft
nephrectomy [49]. Manifestations of graft intolerance syndrome
are similar to symptoms of general infections, including fever,
flu-like symptoms, haematuria, local pain and increased graft
size or tenderness; usually a persistent inflammatory state and
anaemia resistant to erythropoietin are described [50].
Woodside et al. [51] showed that hospitalization with fever

within 6 months of graft failure occurred in 44% of patients;
only 38% of patients who stopped immunosuppression pre-
sented a documented infection, while graft intolerance syn-
drome was suspected in the remaining patients. In contrast, in
patients who maintained immunosuppression after graft fail-
ure, hospitalization with fever was related to a documented in-
fection (88% of cases), while graft intolerance syndrome was
less frequent [51]. Risk factors for graft nephrectomy because of
graft intolerance syndrome include donor age, the number of
rejections and shorter graft survival [50, 52].

Potential adverse effects of continuation of
immunosuppression

Continuing immunosuppression in patients with graft failure
may lead to adverse effects on mortality and morbidity. Smak
Gregoor et al. [53] analysed the morbidity and mortality of 197

patients with or without low-dose maintenance immunosup-
pression after graft failure; the incidence of viral, bacterial and
opportunistic infectious complications per patient-year were
significantly higher in the immunosuppression continuation
group (1.7 versus 0.51, respectively; P< 0.0001). In addition, mor-
tality associated with cardiovascular and infectious complica-
tions was higher among patients who continued
immunosuppression compared with those whose immunosup-
pression was discontinued [53].

The timing and modalities of immunosuppression with-
drawal are also critical. Kiberd et al. [54] showed an increase in
infection-related morbidity in patients whose immunosuppres-
sion was tapered over an extended period (mean 14 months)
compared with rapid withdrawals of immunosuppression
(mean 3 months). Metabolic complications and the use of ste-
roids should be taken into consideration since rapid steroid
withdrawal may induce adrenal insufficiency. Clinically this
syndrome can manifest with hypotension, malaise, fatigue,
fevers, weakness, myalgias, arthralgias, anorexia and weight
loss. This condition could be suspected after a failed transplant
in dialysis patients with severe fluid overload and frequent hy-
potensive episodes during dialysis [55]. Conversely, prolonged
use of steroids can lead to serious clinical complications such as
avascular necrosis, osteoporosis, hyperglycaemia, cataracts,
myopathy and increased susceptibility to infections.

Finally, recipients of kidney transplants have a greater risk
of developing cancer compared with the general population: the
patient’s age, gender and length of exposure to immunosup-
pressive drugs are the main risk factors for de novo malignan-
cies. The intensity and duration of immunosuppression and the
ability of these drugs to promote the replication of various onco-
genic viruses and their viral load are important risk factors [56].
Vajdic et al. [57] showed that the incidence of melanoma was
lower after resumption of dialysis and reduction of immuno-
suppression than during transplant function [57], where the rel-
ative risk of melanoma peaked in the second year and declined
linearly thereafter.

However, the impact of immunosuppression on cancer risk
is reversible for some but not all malignancies. Van Leeuwen et

al. [58] reported that the incidence of non-Hodgkin’s lymphoma,
lip cancer and melanoma was significantly lower after returning
to dialysis after graft failure, while similar incidence rates were
described for leukaemia, lung cancer and cancers related to
ESKD (kidney, urinary tract and thyroid cancers).
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Proposed strategies for immunosuppression tapering

There is no single tapering protocol for immunosuppression.
According to the British Transplantation Society guideline, anti-
proliferative agents (azathioprine and mycophenolate) can be
stopped immediately, followed by a gradual taper of calcineurin
inhibitors (CNIs) or mammalian target of rapamycin inhibitors,
generally weaned over several weeks [59]. No published data de-
fine the optimal rate of CNI tapering: one approach is to reduce
the dose by 25% per week until withdrawn. Steroids should be
the last component to be withdrawn: prednisolone should not
be withdrawn faster than 1 mg/month once the dose is <5 mg
daily. In the event of clinical manifestations of adrenal insuffi-
ciency, it is appropriate to reintroduce steroids at the previous
dose and attempt a slower steroid taper [59]. In the case of allo-
graft nephrectomy, all immunosuppressive drugs apart from
steroids should be stopped immediately. In the event of severe
acute rejection following withdrawal of immunosuppression, it
is recommended that steroid therapy should be restarted, fol-
lowed by transplant nephrectomy when acute inflammation
has settled [59].

Finally, steroids at a dose of 5 mg daily should be kept in the
case of persistence of residual renal function or with a plan to
retransplant, while it should be weaned 1 mg/day/month in all
other cases [60]. Figure 1 suggests an algorithm for the correct
management of immunosuppressive therapy after graft failure.
Future clinical studies focusing on the impact of minimization
strategies or immunosuppression withdrawal not only on HLA
sensitization but also on the probability of receiving a new
transplant or on long-term graft survival are necessary to opti-

mize the management of immunosuppression after graft failure
in potential candidates for a second kidney transplant.

ALLOGRAFT NEPHRECTOMY

The rate of surgical allograft nephrectomy after graft failure is
highly variable among transplant centres. According to a US re-
port, the cumulative probability of transplantectomy at 1 week,
3 months, 6 months and 1 year after graft failure was 5.3%,
17.6%, 25.0% and 30.9%, respectively [61]; 89.3% of all nephrecto-

mies were performed in the first year after transplant failure
[62]. In a single-centre study of only 34 paediatric recipients,
children with graft failure within 1 year of transplantation were
4-fold more likely to require transplantectomy than those with
graft loss after 1 year (P¼ 0.04) [63].

Only a few and small retrospective studies have reported the
principal indications for allograft nephrectomy (Table 3). The
main indications for allograft nephrectomy may be related to
graft issues (e.g. acute arterial or venous thrombosis, graft infec-
tion, malignant neoplasia of the graft, need to create space for a
new graft, graft intolerance syndrome) or to immunosuppres-
sion (e.g. sepsis, recurrent urinary tract infection, malignant
neoplasia outside the graft, adverse effects). Furthermore, the
recurrence of primary disease, acute antibody-mediated rejec-
tion, refractory acute rejection and polyomavirus infection are
often linked to the need for nephrectomy [64]. Although there is
no question about the need for allograft nephrectomy in urgent
life-threatening situations (e.g. graft haemorrhage, graft throm-
bosis, graft infection, graft necrosis, etc.), the need for allograft
nephrectomies in patients with asymptomatic graft failure
should be discussed with the patient and the decision requires
careful consideration of potential risks and benefits.

Potential benefits of allograft nephrectomy

Recorded mortality rates range from 0.7 to 14%. The main com-
plications are related to infections and haemorrhage and range
from 17 to 60% of surgical procedures, while this percentage is
higher in urgent life-threatening procedures [52]. Although ne-
phrectomy is the conventional technique in managing failed
kidney allograft, in recent years transvascular embolization has
been widely described as a less invasive alternative technique,
with minimal complications compared with transplantectomy
[65]. In a systematic review and meta-analysis comparing trans-
plant nephrectomy and graft embolization, the mortality rate,
as well as procedural complications, was significantly higher in
the nephrectomy group [66]. In addition, in patients with resid-
ual kidney function, a retained graft may allow more liberal
fluid intake and improve anaemia, erythropoietin resistance,
hypoalbuminaemia and the chronic inflammatory state [13].

A retrospective study using the USRDS database (10 951
patients returning to dialysis after graft failure, of which 31.5%
underwent allograft nephrectomy) demonstrated that nephrec-
tomy was associated with a 32% lower relative risk for all-cause
mortality (adjusted HR 0.68) in a mean follow-up period of
2.9 years [67]. Moreover, patients receiving graft nephrectomy
were more likely to receive a second transplant during the
follow-up period (10.0% versus 4.1%; P¼ 0.001) and the death
rate within 30 days was only 1.5% [67]. Interestingly, in a large
retrospective study of 19 107 patients with allograft failure, this
procedure was associated with increased mortality among
those with early graft loss (graft survival <12 months) [62].

Allograft nephrectomy has been demonstrated to be associ-
ated with allosensitization: de novo DSAs were detected as soon
as 5 days after transplantectomy, suggesting that the antibodies
were performed [47, 68], but the increase in PRAs and DSAs
could be explained by pro-inflammatory cytokine production
and upregulation of HLA alloantibodies caused by allograft ne-
phrectomy. It has been speculated that a retained allograft may
serve as an ‘antibody sponge’ or rapid immunosuppression
weaning after the nephrectomy may promote the formation of
DSAs.

In a recent single-centre study comparing the allosensitiza-
tion between three groups of patients with graft failure (Group
A: patients receiving both graft nephrectomy and immunosup-
pressive withdrawal; Group B: patients receiving graft nephrec-
tomy after complete withdrawal of immunosuppression; Group
C: patients receiving only withdrawal of immunosuppression),
allograft nephrectomy alone was associated with the appear-
ance of Class I HLA antibodies in the serum, while withdrawal
of immunosuppression gave rise to Class II HLA antibodies [69].

Table 3. Indications for kidney transplantectomy

Indications for allograft nephrectomy

Before 12 months from
transplantation

After 12 months from
transplantation

Early graft loss
Vascular trombosis
Severe acute rejection
Hyperacute rejection
Recurrent urinary infections or

sepsis

Signs of chronic infiammation
Graft loss due to BK virus ne-

phropathy and a high level of
BK viraemia

Graft intolerance syndrome
Cancer
Recurrent urinary infections or

sepsis
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Graft nephrectomy after withdrawal of immunosuppression led
to the de novo appearance of Class I HLA antibodies in the serum
but not Class II antibodies. An ongoing French randomized clini-
cal trial is trying to compare the risk of anti-HLA immunization
between early and systematic transplantectomy within 6 weeks
after return to dialysis versus standard immunosuppressive
withdrawal (https://clinicaltrials.gov/ct2/show/NCT01817504).

Allograft nephrectomy and the chance of
retransplantation

The rate of allograft nephrectomy before retransplantation
ranges from 0.5 to 43% depending on the centre’s protocols [22,
70, 71]. Some studies indicate an adverse impact of allograft ne-
phrectomy on various clinical outcomes of a second transplant.
In the cyclosporine era, a single-centre study demonstrated that
allograft nephrectomy was associated with a significant in-
crease in PRA levels, a higher incidence of DGF and reduced
graft survival [72]. In a retrospective single-centre study com-
paring 121 patients undergoing kidney retransplantation with
preliminary allograft nephrectomy to 45 retransplant recipients
without the procedure, allograft nephrectomy led to worse graft
survival after retransplantation, with an increase in PRA levels,
a higher rate of primary non-function (P¼ 0.05) and acute rejec-
tion (P¼ 0.04); pre-transplant allograft nephrectomy and PRA
>70% were independent and significant risk factors associated
with graft loss after kidney retransplantation [73]. Recently, in a
retrospective analysis of 109 kidney transplant recipients, allo-
graft nephrectomy was an independent risk factor for the devel-
opment of DSAs and non-DSAs after 12 and 24 months and
negatively impacted the chance for retransplantation; main-
taining adequate immunosuppression is conversely a protective
factor against allosensitization [74].

Conversely, in a retrospective study including patients un-
dergoing retransplantation, there were no significant differen-
ces in the rate of acute graft rejection, graft survival and PRA
levels between those receiving preliminary nephrectomy prior
to retransplantation or not [75]. Using the USRDS database
(19 107 patients with graft failure and returning to dialysis),
Johnston et al. [62] showed that allograft nephrectomy after
early graft loss was associated with a lower risk of second graft
failure, whereas transplantectomy for late graft loss (graft sur-
vival >1 year) was associated with worse repeat transplant out-
come. In a recent Chinese meta-analysis of 1923 patients with
failure of the first renal allograft and successively
retransplanted, those with allograft nephrectomy showed lower
3- and 5-year graft survival with an increased risk of acute rejec-
tion and higher PRA and DGF [76].

CONCLUSIONS AND RECOMMENDATIONS

Kidney graft loss is an important cause of ESKD.
Retransplantation, particularly when pre-emptive, after graft
failure presented a similar survival rate compared with the first
transplantation and represents an optimal opportunity for a
group of patients with kidney graft failure to reduce the compli-
cations associated with dialysis reinitiation. Reinitiation of dial-
ysis based on eGFR alone is not justified and could be harmful
in some cases: comorbidities, nutritional status and overall
wellness of patients returning to dialysis after graft failure
should be considered in assessing the optimal timing and mo-
dalities of dialysis. Dialysis technique after graft loss does not
influence the mortality rate. Based on the actual evidence, PD
patients seem to present the greatest survival in the first year

(probably due to lower risk of infection and greater preservation
of residual renal function), while survival is lower on PD after
2 years (due to PD technique complications and failure).
Adequate preparation of patients with failing kidney trans-
plants prior to resuming dialysis is critical to improve outcomes.
Future prospective studies are needed to achieve a better under-
standing of the landscape of patients who return to dialysis af-
ter graft failure. Continuation of low-dose immunosuppression
is appropriate in pre-dialysis patients and in those with symp-
tomatic rejection to serve as a bridge to allograft nephrectomy.
Maintenance low-dose immunosuppression may also be benefi-
cial for the risk of de novo allosensitization that may preclude
options for future kidney transplantation, in patients with an-
ticipated living donor re-allograft transplant or those with resid-
ual urine output. This is particularly relevant for patients who

are likely to require retransplantation within their lifetime.
However, considering the risks, in patients with significant co-
morbid conditions, immunosuppression minimization or with-
drawal should be evaluated. Allograft nephrectomy should be
considered after an accurate balance of indications and contra-
indications. Further studies are needed to determine whether
allograft nephrectomy after late graft loss may confer a survival
advantage over leaving the graft in situ.
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