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Improved renal allograft survival for pre-emptive
paediatric renal transplant recipients in the UK
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ABSTRACT

Background The aim of this study was to investigate
whether being on dialysis at the time of renal
transplantation affected renal allograft survival in
paediatric renal transplant recipients (pRTRs).

Methods Retrospective study of UK Transplant Registry
(National Health Service Blood and Transplant) data on
all children (aged <18 years) receiving a kidney-only
transplant from 1 January 2000 to 31 December 2015.
Kaplan-Meier estimates of patient and renal allograft
survival calculated and Cox regression modelling
accounting for donor type. The relationship between time
on dialysis and renal allograft survival was examined.
Results 2038 pRTRs were analysed: 607 (30%) were
pre-emptively transplanted, 789 (39%) and 642 (32%)
on peritoneal dialysis and haemodialysis, respectively,

at the time of transplantation. Five-year renal allograft
survival was significantly better in the pre-emptively
transplanted group (90.6%) compared with those

on peritoneal dialysis and haemodialysis (86.4% and
85.7%, respectively; p=0.02). After accounting for donor
type, there was a significantly lower hazard of 5-year
renal allograft failure in pre-emptively transplanted
children (HR 0.742, p=0.05). Time spent on dialysis
pre-transplant negatively correlated with renal allograft
survival (p=0.002). There was no significant difference

in 5-year renal allograft survival between children who
were on dialysis for less than 6 months and children
transplanted pre-emptively (87.5% vs 90.5%, p=0.25).
Conclusions Pre-emptively transplanted children

have improved 5-year renal allograft survival, compared
with children on dialysis at the time of transplantation.
Although increased time spent on dialysis correlated with
poorer renal allograft survival, there was no evidence
that short periods of dialysis pre-transplant affected renal
allograft survival.

INTRODUCTION

The gold standard treatment for children with end-
stage kidney disease (ESKD) is pre-emptive living-
donor renal transplant, which is associated with
improved outcomes with reduced mortality and
morbidity.! > While there is a large body of evidence
supporting the benefits of living-donor compared
with deceased-donor transplantation,® * there is less
evidence to support the importance of pre-emptive
renal transplantation (before requiring dialysis).

A number of adult studies have shown the benefits
of pre-emptive transplantation above haemodial-
ysis (HD), but all past studies have been observa-
tional with a number of limitations.! The evidence
comparing dialysis modality pre-transplant in adults
is conflicting, with some studies finding that those
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What is already known on this topic?

» Living-related kidney transplantation is
associated with improved outcomes in children,
compared with deceased-donor kidney
transplantation.

» The improved outcomes with pre-emptive
kidney transplantation (before needing dialysis)
are based mainly on adult evidence.
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What this study adds?

» Children who receive a pre-emptive kidney
transplant in the UK have improved renal
allograft survival, compared with those on
dialysis at the time of transplant.

» Short periods of time on dialysis (<6 months)
pre-transplant do not appear to significantly
worsen renal allograft survival in UK paediatric
renal transplant recipients.

on peritoneal dialysis (PD) have superior renal
allograft survival, but others finding no differences
in survival based on dialysis modality.’” Recent
data from the French Transplant Database show a
lower risk of renal allograft failure in pre-emptive
transplantation, compared with kidney transplanta-
tion performed after starting dialysis, even if dial-
ysis was for less than 6months.® While the adult
studies are informative, there are important differ-
ences between adults and children with ESKD.
Clinicians try to avoid dialysis wherever possible,
in view of the significantly associated mortality and
morbidity.” Therefore, it seems logical that avoiding
dialysis prior to needing a renal transplant is likely
to result in improved patient outcomes, but the
impact on renal allograft survival is less clear.
While some children with ESKD have enough
residual renal function that allows them to avoid
dialysis while they are being prepared for a renal
transplant, not all children are in this position.
Some children will present in ESKD and require
dialysis almost immediately, often for a short period
of time while transplant preparations take place.
Some children will require native nephrectomies
as part of their management prior to transplan-
tation, which will necessitate commencement of
dialysis. What is also not known is whether there
is any negative effect of a short period on dialysis
prior to renal transplantation. This information
would be important, as to delay dialysis inappro-
priately may cause more harm than good in certain

BM)

Marlais M, et al. Arch Dis Child 2021;106:1191-1194. doi:10.1136/archdischild-2020-321277

RCPCH 1191

Basciics o i Hoskts


http://www.rcpch.ac.uk/
http://adc.bmj.com/
http://orcid.org/0000-0001-7503-7893
http://orcid.org/0000-0001-9850-8352
http://crossmark.crossref.org/dialog/?doi=10.1136/archdischild-2020-321277&domain=pdf&date_stamp=2021-10-14
http://adc.bmj.com/

Original research

situations. There is evidence to suggest that adults on dialysis for
shorter periods of time pre-transplantation have improved renal
allograft outcomes, compared with those on dialysis for longer
periods of time. '

The primary aim of this study was to assess whether being on
dialysis at the time of renal transplantation affects renal allograft
survival in paediatric renal transplant recipients. Secondary aims
of this study were to assess whether increasing time on dialysis
has any cumulative effect on renal allograft survival, and to
assess whether short periods of time on dialysis lead to poorer
renal allograft survival.

METHODS

Patient characteristics

This was a retrospective study using data from the UK Trans-
plant Registry held by National Health Service (NHS) Blood and
Transplant. Data were obtained for all kidney-only transplants
for paediatric recipients (<18 years) from 1 January 2000 to
31 December 2015. Multiorgan and en bloc transplants were
excluded from the analysis.

For the primary analysis in this study, the cohort was split into
those not on dialysis at the time of transplantation (taken as the
pre-emptive group), those on HD at the time of transplant and
those on PD at the time of transplant. For the secondary analyses
in this study, the HD and PD patients were grouped together as
a single dialysis group to increase power.

Statistical analysis

Kaplan-Meier estimates were used to estimate univariate post-
transplant patient and renal allograft survival across those trans-
planted pre-emptively, those on HD and those on PD at the time
of transplant. One-year and 5-year estimates were calculated.
The univariate log-rank test was used to detect a statistically
significant difference in survival across the three groups. Death-
censored renal allograft survival was defined as time from renal
transplantation to renal allograft failure.

A Cox proportional hazards regression model was used to
explore differences in renal allograft survival, having accounted
for donor type as a covariate. Donor type was tested as a poten-
tial explanatory variable and was found to be significant at the
5% level, so it was included as a covariate, as was recipient age.

To determine whether a short period of time on dialysis (arbi-
trarily defined as less than 6 months) affected renal allograft
survival, we used Kaplan-Meier estimates of univariate 5-year
renal allograft survival to compare those transplanted pre-
emptively and those on dialysis for less than 6 months pre-
transplantation (both HD and PD were grouped together in a
single dialysis group).

All statistical tests were two-sided and p value of <0.05 was
considered to be statistically significant. Statistical analyses were
performed in SPSS V.22.

RESULTS

Patient characteristics

A total of 2038 paediatric renal transplant recipients were anal-
ysed across the 16 years of this study with similar baseline char-
acteristics (table 1). Six hundred seven (30%) children were not
on dialysis at the time of transplant (pre-emptive group), 642
(31%) were on HD at the time of transplant and 789 (39%) were
on PD at the time of transplant.

Overall patient and renal allograft survival analysis

There was similar 1-year and 5-year patient survival across the
three groups, but 5-year renal allograft survival was significantly
better in the pre-emptive group, compared with those on HD or
PD at the time of transplant (figures 1 and 2).

The Cox proportional hazards regression model showed a
significantly lower risk of 5-year renal allograft failure in those
not on dialysis at the time of transplant, compared with those on
dialysis at the time of transplant (HD or PD), even after adjust-
ment for donor type (HR 0.74 (95% CI 0.55 to 0.99; p<0.05).
After adjustment for both donor type and recipient age, there is
still a lower risk of S-year renal allograft failure in those not on
dialysis at the time of transplant, but this falls just short of statis-
tical significance (HR 0.74 (95% CI 0.55 to 1.002; p=0.052).

Analysis of cumulative effect of time on dialysis on 5-year
renal allograft survival

Out of the 1431 children on HD or PD at the time of trans-
plant, data on the length of time on dialysis pre-transplant were
available for 991 of 1431 (69%) children. We were unable to
obtain data for the remainder of children in this registry study.
More data on length of time on dialysis were available in the
latter years of the study (80% data available for 2008-2015
cohort) compared with earlier years of the study (56% data
available for 2000-2007 cohort). Although the proportion of
missing data differs across time, when the study cohorts are split
the main finding (improved 5-year renal allograft survival for
pre-emptive recipients) is maintained although without signif-
icance due to a loss of power. There was a negative correla-
tion between length of time on dialysis pre-transplantation
and absolute renal allograft survival with a longer period of
time on dialysis associated with a lower renal allograft survival
(p=0.002).

Analysis of the effect of short period of time on dialysis on
5-year renal allograft survival

There was no significant difference in S-year renal allograft
survival between those pre-emptively transplanted and 120 chil-
dren on dialysis (HD or PD) for less than 6 months (p=0.25;
figure 3).

Table 1 Baseline characteristics of 2038 paediatric renal transplant recipients included in this study
Pre-emptive HD PD Dialysis Total
(n=607) (n=642) (n=789) (n=1431) (n=2038)
Recipient sex—male (%) 417 (69) 360 (56) 446 (57) 806 (56) 1223 (60)
Mean recipient age (years) 10.8 10.9 10.8 10.8 10.8
Living donors (%) 268 (44) 259 (40) 273 (35) 532 (37) 800 (39)
Deceased donors (%) 339 (56) 383 (60) 516 (65) 899 (63) 1238 (61)

HD, haemodialysis; n, number; PD, peritoneal dialysis.
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Figure 1  One-year and 5-year patient and renal allograft survival
rates, split across those transplanted pre-emptively, those on HD and
those on PD at the time of transplantation. P value corresponds to
univariate log-rank test. HD, haemodialysis; PD, peritoneal dialysis.

DISCUSSION

This study has demonstrated that pre-emptively transplanted
children have an improved 5-year renal allograft survival,
compared with those on HD or PD at the time of transplant.
In addition, we have shown that an increasing length of time
on dialysis pre-transplantation is correlated with a lower renal
allograft survival post-transplantation. However, our results
do not show any significant difference between children trans-
planted pre-emptively and children on dialysis for less than
6 months pre-transplantation. The findings of our study support
work done in the USA which similarly found an improved renal
allograft survival in those pre-emptively transplanted; but in
the study by Amaral et al, they found an increased risk of renal
allograft failure even after short periods of time on dialysis pre-
transplant, while our study did not find this.""

One possible explanation for the primary finding of our study
is that those children who are transplanted pre-emptively are an
inherently different population at baseline. For example, they
may show better compliance with medication, and therefore
may be considered eligible for transplant sooner. Alternatively,
those who are pre-emptively transplanted are likely to be those
who have been followed up for a significant period of time by
their paediatric nephrologist before they entered ESKD, there-
fore allowing their medical management to be optimised. Those
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Figure 2 Kaplan-Meier curves showing 5-year renal allograft
survival in those transplanted pre-emptively, those on HD at the time
of transplant and those on PD at the time of transplantation. HD,
haemodialysis; PD, peritoneal dialysis.
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Figure 3 Kaplan-Meier curves showing 5-year renal allograft survival
in those transplanted pre-emptively compared with 120 children on
dialysis (HD or PD) for less than 6 months pre-transplantation. HD,
haemodialysis; PD, peritoneal dialysis.

who required dialysis pre-transplantation may have a higher
proportion of those patients who presented in ESKD, with the
increased morbidity that can be associated with this. While these
are possible theories, the registry nature of our study unfortu-
nately does not let us explore these unmeasured potential base-
line differences in detail.

In view of the above, we set out to find other pieces of
evidence to support our primary finding being a true phenom-
enon. First, we found that an increasing length of time on
dialysis pre-transplantation was correlated with a lower renal
allograft survival suggesting there is a dose-response relation-
ship and adds weight to the theory that some aspects of dial-
ysis pre-transplantation have a causative effect in reducing renal
allograft survival. Second, we analysed whether a short period of
time on dialysis pre-transplant reduced renal allograft survival
and we found that it did not. If the difference we observed in
our primary analysis were due to unmeasured baseline differ-
ences, we would expect there to be a difference in renal allograft
survival between those on dialysis for a short time as well,
but this was not demonstrated. Therefore, we believe that the
above provides us with further evidence supporting our primary
finding, that some aspects of dialysis pre-transplantation have a
negative effect on renal allograft survival.

It is not yet clear what aspects of dialysis pre-transplantation
may affect renal allograft survival. It is well recognised that dial-
ysis can have negative effects on cardiovascular health’ and it
may be that this contributes to reduced renal allograft survival
post-transplantation. In addition, clearance of some molecules
(eg, B—2 microglobulin) is variable on dialysis, and this has been
shown to contribute to mortality in adults.'* These molecules
may be exhibiting a negative effect on the transplanted kidney,
although it would be expected that this effect would resolve
once the transplant occurs and renal function normalises. Other
authors have also found evidence of increased T-cell alloimmunity
in those with an increased dialysis vintage pre-transplant, which
may, in part, account for inferior renal allograft outcomes. '

Not all forms of dialysis are equal and this is particularly
important in paediatrics. Not only are there differences in clin-
ical outcomes between different modalities, there are many
relevant patient factors to consider such as quality of life. Our
study shows that those on PD have better 5-year renal allograft
survival than those on HD. In addition, newer modalities such
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as home HD (HHD) can provide optimised clinical and patient
outcomes.'* Our study was unable to differentiate between those
on in-centre HD and HHD based on its retrospective registry
nature, so we are unable to draw conclusions on this subgroup,
but it is likely that the effect size of our findings may diminish
with improved dialysis care.

Our results are further limited by the retrospective registry
data methods, with dialysis modality data only at the time of
transplantation. For this reason, we have not focused on the
differences between HD and PD in our analysis, as we do not
have accurate data on change of dialysis modality over time.

In conclusion, our results show that children who receive
a renal transplant pre-emptively have improved 5-year renal
allograft survival, compared with those on dialysis at the time
of transplantation. While dialysis is clearly a life-saving interven-
tion that is essential in many cases, and short periods of time on
dialysis do not appear to negatively affect renal allograft survival,
our results support an even more enthusiastic drive to achieve
pre-emptive renal transplant for children wherever possible.
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