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Kidneys from very small donors have the potential to significantly expand
the donor pool. We describe the collective experience of transplantation
using kidneys from donors aged <1 year in Australian and New Zealand.
The ANZDATA registry was analysed on all deceased donor kidney trans-
plants from donors aged <l year. We compared recipient characteristics
and outcomes between 1963—1999 and 2000-2018. From 1963 to 1999, 16
transplants were performed [9 (56%) adults, 7 (44%) children]. Death-cen-
sored graft survival was 50% and 43% at 1 and 5 years, respectively.
Patient survival was 90% and 87% at 1 and 5 years, respectively. From
2000 to 2018, 26 transplants were performed [25 (96%) adults, 1 (4%)
children]. Mean creatinine was 73 umol/l +49.1 at 5 years. Death-censored
graft survival was 85% at 1 and 5 years. Patient survival was 100% at 1
and 5 years. Thrombosis was the cause of graft loss in 12% of recipients in
the first era from 1963 to 1999, and 8% of recipients in the second era
from 2000 to 2018. We advocate the judicious use of these small paediatric
grafts from donors <1 year old. Optimal selection of donor and recipients
may lead to greater acceptance and success of transplantation from very
young donors.
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In response to the increase need for donor organs interna-
tionally, there have been changes in the demographics of
accepted kidney donors. Whilst there is established evidence
that transplantation with paediatric kidneys yields good
outcomes [1,2], there exists a reluctance amongst centres in
utilizing organs from very small paediatric donors.

Historically, smaller body weight donors are less likely
to be used than larger paediatric donors due to concerns
of vascular thrombosis and low nephron mass [3]. A
study from the North American Paediatric Renal Trials
and Collaborative Studies (NAPRTCS) registry showed
higher rates of small paediatric donor graft loss due to
thrombosis in paediatric recipients under 2 years old
compared to those over 12 years old (9.0% vs. 3.5%;
P =0.01) [4]. A study by Lam et al. [5] showed vascular
thrombosis was the most common cause of early graft
loss with an incidence of 11% in en bloc transplants
from donors under 5 years of age. Furthermore, there is
a concern that kidneys from small paediatric donors may
not provide adequate kidney function for adult recipients
due to hyperfiltration-associated renal injury. However, a
study by Thomusch et al. [6] demonstrated that paedi-
atric transplants provide similar long-term graft function
and outcomes as adult donors. Table 1 summarizes the
published case series of renal transplantation from very
small or young paediatric donors over the last decade.

With recent improvements in surgical techniques and
immunosuppressive very small paediatric
donors increasingly represent a valuable source of organs
which has the potential to significantly expand the donor
pool. The aim of this study was to evaluate the outcomes
of using kidneys from small paediatric donors younger
than 1 year of age in Australia and New Zealand.

regimens,

Data source and study population

We retrospectively identified 42 paediatric donors from the
Australian and New Zealand Dialysis and Transplant
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(ANZDATA) registry between 1 January 1963 and 31
December 2018. All recipients of deceased donor kidney
transplants from donors aged 1 year and under were
included in this study. Demographic data including age and
sex were collected. Graft and patient outcomes were com-
pared between two eras, 1963—1999 and 2000—2018. These
intervals were selected as the cut-off corresponds to the era
of modern immunosuppression. This study was conducted
in accordance with institutional ethical research guidelines.

Clinical data and outcome definition

All clinical and biological data were extracted from the data-
bases. Graft function, incidence of delayed graft function
(DGF) and graft loss at 1 and 5 years were collected. Cause
of graft failure was also determined from the database and
categorized as acute rejection, chronic allograft nephropa-
thy, haemolytic uraemic syndrome, thrombosis, haemor-
rhage, death with function.
Complications which did not cause graft failure were not
recorded by ANZDATA. Delayed graft function was defined
as requirement of at least one dialysis session within the first
seven days. Graft failure was defined as return to chronic
dialysis, allograft nephrectomy, re-transplantation or death.

cortical necrosis or

Statistical analysis

Statistical analysis was carried out using Microsoft Excel and
spss software (version 21, Armonk, NY, USA: IBM group).
Between-group comparisons for categorical variables were
made using Fishers’ exact test. Patient survival and death-
censored graft survival were estimated by the Kaplan—-Meier
method, and groups were compared using log-rank tests.
Continuous variables were analysed using the unpaired ¢-
tests. A P value was considered significant if <0.05.

Donor and recipient characteristics

There were 42 paediatric donors <1 years of age (27/42;

64% males); eight (19%) were transplanted into

119


mailto:

Yao et al.

% d94d ‘%S

ada slsoquoauyy (SN) %16 . .
0}anp ssO| Yeio «  add ‘%8 dDA SO ledk-g . (r'ec=10°0
%l a4d %91 (SN) abuel) syiuow 'z spuaididal Jnpy (£102 'wsn)
(SN) %Pl @9d ‘%S¢ ddd 4950 - %SGl ddd add ‘»wcl a>a - %16 ‘%68 ADA SO Jedh-| . abe uelpaly 293 0€l G10¢-L00¢ [1] uuewddou]
[(£9€
=LL'L 1D %S6) 10T ¥He ‘sieah 6|
-zl aa ywm pasedwod] siedh g
—0 pabe @gq ur 1s9ybly aunjiey 1elb
1O su ‘sieak g— pabe swuaididel u| . %¢€g siedh 6Lz -
7z %18 :S1edh | |—9
~97'L 1D %S6) 69°L ¥HE] sH 13m0 Sl SRR G0
3y} pey pIym ‘sieak 6l—zL pabe %0/ :SIeak g0 swuaidday 6911 17 ‘(s1esk g (£10Z
aa yum pasedwod ainjiey yeib jo sieah g sieah g -0 pabe g 9Ls) ‘Auewiiso)
¥su 3s3ybly pey g plo-1esk-g 01 -0 - payiodai JoN payiodal 10N —0 pabe aq 1o} SO Jeak-g —0 pabe dnoibans L1G€:0Q  €107-0661 [L1] aAeusayd
(69 spuaididal 3npy
0 :dnoib | :dnoib 6% g< %€6 b3 g< Mgl —0 9bueJ) syuow 9°g 6% 5< M43 (8102 ">N)
B3 G< "%gz :dnoub b3 > :49a 0 € :dnoib by G> "%/.8 6% 6> Ng7 :SD 1edh-| abe ueipsy GlL ‘63 6>Mg3 Sl 9l0z-G00¢  [€1] eBumalipy
Kyseidoibue buuinbal ‘yg3
G Ul sisouals Alape |eual juejdsuer] a7 HNpe pug g3 ussmisq spuaididau (810T
(1000 =d ‘%L (Stpuow z|> siouop Jejiwis $o Yelb Jedk-9%c6 syuow z° | Inpy Al 'vsn) [9L]
'SA %97) M43 Ul Jusnbal) ajow 45Qq -« SaInidLs duLlaIn ¢ wouy Ajurew) % el a1 HNpe ‘%78 M43 SO Jedk-| F 6'91 abe uespy }npe G/ ‘M43 z/ 100Z-0661 Jewnysains
slouop 63 Q< 393 03 St el .mv o Jowwm syuaidinal n
Bye %ve dnolb By ol< - 63 0l< Jouog AuIdidal 3npy (8Lo7
Je|iwis sem siouop B 0> wolj 393 dnouib SyluoW Syeem 9°| F €79 abe 6% 0l< M93 ‘epeue))
PaAIda OyM sjusned ul uonduny [eusy sisoiydauoipAy z 6 01> uliusned | usye ozg :dnoib 6 Q> ueaw :63 Q> Jouoq /1By 0oL>M93 1L £00Z-100Z [0Z] noJuN
sisoquioay) 31ebniw 03 1oen s}npe
MOJJIN0O Se pasn /|3 JO y|D Jouoq skep 00€ ¥ pue uaIpjiyd (8102
juaned sauo ul 45Qq - >es| suln ¢ 0 %001 SO Jeak-| —L€ dbues by ¥ Ol INS 8 ‘'vsn) [£Z] ted
%19
IS ‘%08 M43 SO me%.mw . (s1eak ¢
195 ‘%16 %83 SO Iedks - ~ stpuows / 3buel)
%76 siesk /60 F 8'L spuaidinal Ynpy (810Z "Mn)
paynodal 10N 0 IS ‘%00l g3 SO edk-| abe ueay IS €z Md3 €z 91070661 [€2] sulpisuod
%l
B3 01 > Mg > B3g - 2,98 usIp|IYd pue
%EL B S > M8 - LIS ‘%EL Mg SO Jedkg . synpe ul g3 97 -
6 g> Jouop 3es| | ‘seuniduls %7 — IS o %76 (€ 1—€°0 abuey) uaup|iyo (0zoz
UsyM pasealdap Ajjednewelp so el ous1aIN € (%) ¥ %EZ — g3 - IS ‘%E/ ME3 SO Jedh-| . syuow g'g abe ues|y ul IS 9G 81071102 ‘eulyDd) [9z] NS
(L661-£861) %y
eJ3 1s9p0 ul Ajuo syuaiddal g3 g3 1o} Jeak ajns ‘%tS g3 SO Jesk-Q|
Ul sso| 4elb Jesh-| JO MSu paseaidu| e 1S4y buunp - sisoq %89
(850 -wouy} o sduspbul adsS ‘%69 Mg3 SO Jedkg .
yH) 15! 1em uo Buiuiewss 0y pased BUYBIH%E — @ddS - %06 (0°€-0"L ¥OI) uaipjiyd> pue (0207 'sn)
-wod yg3 4oy SO judned Jouadng e paviodal 10N %7l =83 «  dDS ‘%08 M43 SO Iedh-| . 1eak 07| obe ueipay  sHNpe oI g3 671 L1086l [8] useq|izy
SJUBWIWOD) suoined||dwod duseIN SISOQUIOIY} 14eID 2WO02)N0 Helo aby N JBIA (1eak ‘Aiunod)

sioyiny

'sieak 0| 1Se| 8y} Jano (pannads sssjun) B 0z> 10 sieak g> pabe siouop duieipaed Jo SawodINo paysiignd | djqel

Transplant International 2021; 34: 118-126

© 2020 Steunstichting ESOT. Published by John Wiley & Sons Ltd

120



Paediatric kidney donors under 1 year of age: An ANZDATA registry analysis of outcomes

‘jueidsuely Asupiy 9|6
-UIS ‘1S ‘Jouop el pJepuels ‘DS douop oAl ‘gl ‘ebueds ajienbisiul ‘YOI ‘ones piezey ‘YH ‘JeAians 1elb ‘'S !s1es uolledie|l) Jejniswolb palewinss ‘Y499 ‘uedsuelsy
Asuppy >0|g us ‘Ng3 ‘uonduny yeib pakelsp ‘4Ha ‘yiesp Aioieindud Jsye uoieuop ‘@dd ‘Yiesp uleiq Ja)e UOolBUOp ‘dgqd ‘[eAJSIUl SDUSpPLUOD ‘1D ‘yblam Apog ‘Aad

%88 d1 '%0L

syjuow oL + g6l

syuaididal
HNpY a1 §le

(L10z 'sn)

(%9) 07/L 4950 - (%S) 07/1 IIN adS ‘%26 M43 SO Jeak-g abe ueajy ‘ddS 67z M3 07  0L0Z—100¢ [£1] ew.eys
(6t7-52°0
O |N - (%G°Z1) sso| yelb abuel) syuow G| | syuaididal (z10Z
pasn uoisngiad 3jiesing IIN 0} buipes| sisoquioly} | abe ueips\ dujelpeed g3 8  L10Z—£00¢  ‘Sn) [€€] lueing
%Pl %GS SO 1eah-0|
pIO SYIUOW Z| Japun siouop ul sso| yeu6 0} bulpes) %19 SO 1eah-g Spusididal (2102 "edueld)
WOoJ4 PaJLNd0 SISOQUOIYL ¢ JO € -« IIN "%6¢ Ul sisoquio.y | %L, SO Jedh-| syiuow 5~ abuey dulelpeed ‘N3 ¥l L00Z-0661 [z€] mauely
6% 07 10} %98
0} dn ‘6 8 Jo} %69 IS -
6% 0 10} %16
IS (183 %0°€ o1 dn ‘B3 g 4o} %08 Mg - siedk 6L F 1°C (€10
0} paiedwod So Jesh-| Jouadns g3 %10 IJS %0°9) %vY 1SH Jeak-| abe ueapy g3 128 'ISO0LL  0l0z=500Z  ‘Sn) [LE] 4neN
SUEC]
-|di>au 3npe ol
43 oL ‘IS v o
juaididau s1Ual (€102
1Npe ul yg3 Js1e juaididas ynpe ul %98 (M93) INPe ‘%001 (syruow gG—¢ abuel) Su1eipsed ’ ol ‘Auew o)
Juaididas }npe ul 13S Jaye 493 | 13}91n 3y} 4O SISOIdBU | g3 Jaye sisoquiolyy | (IMS) omieipaed S 1eah-g  syluow g¢ =be ueiPaN  yg3 | ‘IS OL e«  0L0Z-£00T [0€] 3euljen
0
@dDS 01 pasedwod Hg3 jo syusididal ads ‘%S9 g3 SO mexm.m 5 sjuaidinal
1oy s1eak g ‘Jeak | ‘yuow 9 %1 ddS %E6 (s1edh g-| YOI) 1eak | dl1eipaed "dds (9107 'sn)
1e Jaybiy Apuedyiubis sem Y459 panodal JoN %V A4 adsS ‘%98 Mg3 SO 1edh-| abe uelpalyl M43 9G/9 g3 9¢L  €107-000¢ [SL] PPIUUIA
J3)3INn pPa1dNIIsqo syelb syjuow g'gl syuow 20 F v’y syuaididal (9102 eulyd)
u:49g - pue es| suln | Cl/1 Ul sisoquioiyy | 4O N/} UBIpaW 38 %001 abe ueajy dujeipsed 3839  Sl0Z-¢l0C [62] buepm
TLF EE NS - S12h 0 Loz
suonedl|duiod % NS . N/} SYIUOW {7/ 18 %18 IS o siesk 80 F 'l —Z1 sjualdday ‘Sn) 8zl
(SN =d) %0T LJS ‘%cl %93 :49a - [e2160j0in ON %€ NE3 - N/} SYUOW 7G 18 %6 Mgy « 9be  ueaw g3 . IS ST Mg3 ¥E  S10Z-200C 4SPIEIUSTIY
slouop }npe 0} paledwod shkau
-pi dueipaed |jews AlaA Jo SO 1eub
Jejiwiis ‘6 gp<  suaiddas Jo4@ds
}NPe  SA  SSWODINO  9SIOM  pey %€/ :dDS }npe
g3 duieipsed ‘6 Gi> spuaididal uo4 . %19 1S dulepsed ‘9%l
(%0) g3 omeipsed 5o Jeakg . SIUBAOR3)
@ds Unpe pue (%) albuis due %6 :aDS Hnpe siesk 6L F 9 (NS SHIBIpSed
-ipoed ‘(%ty) Y93 duieipaed ussmiaq %06 :1)S duieipsed ‘9,98 ‘siesh gL F €7 ads 0S€T (LIS (£10Z 'vSn)
USSP JuedHUDIS  ou  4Dg . pauiodal 10N pauodal 10N :yg3 ouelpsed S Jesh-| . 9be  uesw  ygF . 0oLl "M93 £S) /91 €107-9661 [71] 9HeA
SJUBWIWOYD suoined||dwod duseIN SISOQUIOIY} 14eID) BWO02)N0 Helo by N JEEYN (1eak ‘Aiunod)

sloyiny

‘panuiuod | 3|qel

121

Transplant International 2021; 34: 118-126

© 2020 Steunstichting ESOT. Published by John Wiley & Sons Ltd



Yao et al.

42 Donors
(age < 1yr)

1963 — 1999 2000 - 2018
(n=16) (n=26)

7 Paediatric 9 Adult
recipients recipients

25 Adult
recipients

1 Paediatric
recipient

Figure 1 Patient flowchart.

paediatric recipients and 34 (81%) into adult recipients
(Fig. 1). Thirty-five (83%) were transplanted en bloc,
and 5 (12%) grafts were transplanted as single kidneys.
Data regarding the remaining nine kidneys were missing
from the database. Amongst the cohort, 4 (4/42; 10%)
patients were recipients of their second transplant.
Donor and recipient characteristics are shown in
Table 2. Median donor weight for era 1963-1999 was
12.5 kg (IQR 10-15), and for 2000-2018 was 11 kg
(IQR 10-12); P: 0.04.

Comparing the two eras, there were notable differ-
ences in recipient characteristics. In the earlier per-
iod, children accounted for 44% (7/16) of total
recipients compared to 4% (1/26) in the later period
when the vast majority of recipients were adults (25/
26; 96%); P <0.01. As a result, there was an
increase in median recipient weight 52.5 kg [in-
terquartile range (IQR) 27-60] to 70 kg [IQR 63—
86.5]; P < 0.01.

Table 2. Donor and recipient characteristics.

Median total ischaemia time was not statistically differ-
ent between the two time periods; 14.5 h [IQR 10-17.5]
from 1963 to 1999 compared to 13 h [IQR 11-15] from
2000 to 2018; P: 0.80. There was an increase in waiting
time from 13 months [IQR 5-35] in 1963-1999 to
52 months [IQR 31-68] in 2000-2018; P < 0.01.

Patient survival

From 1963 to 1999, patient survival was 75% and 69%
at 1 and 5 years, respectively. From 2000 to 2018,
patient survival was 100%; P: 0.70 (Fig. 2).

Graft survival

Death-censored graft survival from 1963 to 1999 was 50%
and 43% at 1 and 5 years, respectively. From 2000 to 2018,
death-censored graft survival was 85% at 1 and 5 years

(Fig. 3).

Graft function and DGF

From 1963 to 1999, mean serum creatinine was
115+ 59 and 1175 4+ 49 pmol/l at 1 and 5 years,
respectively. From 2000 to 2018, mean serum creatinine
was 895 £ 17 and 735 £ 15 pmol/l at 1 and 5 years,
respectively. Mean serum creatinine at 1 and 5 years
was 875 £ 61 and 80 umol/l for children and 985 + 35
and 865 + 3 pumol/l for adults.

Incidence of DGF in the second era from 2000 to
2018 was 15%. Data regarding DGF from the first era
from 1963 to 1999 were largely missing.

Child recipient
(1963-1999)

Child recipient
(2000-2018)

Adult recipient
(1963-1999)

Adult recipient
(2000-2018)

n 7 1 9 25
Donor weight, median (IQR) 14 (12, 15) 10 (10, 10) 12 (10, 15) 11 (10, 12)
Donor gender

Female 3 (50%) 0 (0%) 4 (50%) 6 (24%)

Male 3 (50%) 1 (100%) 4 (50%) 19 (76%)
Total ischaemia, median (IQR) 14 (8, 19) 14 (14, 14) 14.5 (10, 17.5) 13 (11, 15)
Recipient age at transplant, median (IQR) 4 (1, 10) 16 (16, 16) 46 (40, 50) 45 (37, 48)
Recipient weight (kg), median (IQR) 21 (12, 27) 48 (48, 48) 59 (55, 65.5) 70 (64, 89)
Recipient gender

Female 3 (43%) 0 (0%) 3 (33%) 9 (36%)

Male 4 (57%) 1 (100%) 6 (67%) 16 (64%)
Waiting time (years), median (IQR) 0.6 (0.2, 1.1) 0.2 (0.2, 0.2) 22(1.1,4.7) 46 (2.7, 5.7)
Graft number

1 7 (100%) 1 (100%) 9 (100%) 21 (84%)

2 0 (0%) 0 (0%) 0 (0%) 4 (16%)
122 Transplant International 2021; 34: 118-126
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Figure 3 Death-censored graft survival by year of transplant.

Surgical complications

Causes of graft loss are listed in Table 3. Surgical com-
plications were responsible for graft loss in 25% of
recipients in the first era from 1963 to 1999, and 12%
of recipients in the second era from 2000 to 2018. Pae-
diatric recipients had a higher risk of surgical

Table 3. Causes of graft loss.

complications (38%) compared with adult recipients
(12%), although the small sample size precludes any
clear conclusions from this subanalysis. Thrombosis was
the cause of graft loss in 12% of recipients in the first
era from 1963 to 1999, and 8% of recipients in the sec-
ond era from 2000 to 2018.

This study describes the collective experience of kidney
transplantation, utilizing paediatric deceased donors
<1 year old, in Australia and New Zealand, from 1963
until 2018. Using national registry data, good graft out-
comes were demonstrated in adult recipients. Histori-
cally, the poor outcomes found in the youngest donor
kidneys transplanted into young recipients have been
attributed to surgical complications, high rates of graft
thrombosis, early rejection and hyperfiltration injury
[1,7]. Consequently, there has been a reluctance to use
the youngest donor kidneys for transplantation into
young donors, with a considerable decline in paediatric
recipients of young donor kidneys from 7/16 in 1963—
1999 to 1/26 in 2000—2018 in our series.

Patient survival

Our study, albeit small, describes our growing experi-
ence using donors aged 1 year or less. There was a
trend towards improved patient survival in the latter
era from 2000 to 018.

Kizilbash et al. [8] found that recipients of paediatric
en bloc transplants had superior 10 year patient (89%
vs. 80%; P: 0.04) and graft survival (52% vs. 40%; P:
0.04) compared with matched nonen bloc recipients.
After multivariate adjustment, en bloc transplantation
was associated with superior patient survival compared
to remaining on the wait list (aHR 0.58; 95% CI 0.36—
0.95; P: 0.03).

Child recipient
(1963-1999)

Child recipient
(2000-2018)

Adult recipient
(1963-1999)

Adult recipient
(2000-2018)

=7 n=1 n=9 n=25
Death with function 0 0 3 (33%) 4 (16%)
Acute rejection 2 (29%) 0 1(11%) 0
Chronic allograft nephropathy 1(14%) 0 2 (22%) 0
Haemolytic uraemic syndrome 1 (14%) 0 0 0
Thrombosis 1 (14%) 1 (100%) 1 (11%) 1 (4%)
Haemorrhage 0 0 1(11%) 0
Cortical necrosis (not due to rejection) 1 (14%) 0 0 1 (4%)
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Minimizing time spent on dialysis has benefits
beyond patient survival for children. A shorter duration
of dialysis has been associated with increased pretrans-
plantation height in paediatric patients, which is in turn
correlated with greater final adult height [9]. Cognitive
development may also be improved with earlier trans-
plantation, and better neurocognitive outcomes were
achieved in infants who spent less time on dialysis [10].

Graft survival

Our registry data showed an improvement in graft sur-
vival in the second era from 2000 to 2018, likely related
to refinement in surgical techniques and advancements
in immunosuppression.

An analysis of the European Society of Paediatric
Nephrology/European Renal Association-European Dial-
ysis and Transplantation Association (ESPN/ERA-
EDTA) registry demonstrated greatest risk of graft fail-
ure when kidneys from the youngest (0-5 years of age)
deceased donors were transplanted into the youngest
recipients (05 years of age) compared to older recipi-
ents (aHR 2.01, 95% CI 1.26-2.27) [11].

Despite a higher incidence of early complications,
long-term graft outcomes of utilizing small paediatric
kidneys are favourable. These small kidneys seem to
demonstrate potential for catch up growth, attaining
graft function often superior to adult standard criteria
donors [12,13]. Yaffe et al. and Winnicki et al. [14,15]
both demonstrated that despite marginally inferior out-
comes in small paediatric kidneys at 1-year follow-up,
and compared to adult standard criteria organs, this
had equalized at 5 years. Additionally, Sureshkumar
et al. [16] found that paediatric en bloc kidneys con-
ferred long-term graft survival similar to live donor kid-
neys over a 25-year period after transplantation, as well
as superior graft function.

Graft function

Our study demonstrated a trend towards improved
renal function at one and five years in the second era
from 2000 to 2018. Sharma et al. [17] found that after
1 year, serum creatinine levels were comparable for live
donor recipients and en bloc paediatric transplants from
donors <15 kg. Paediatric grafts undergo compensatory
hypertrophy and continued somatic growth, and the
lack of cellular senescence in these very young donors
may be a major contributory factor to the observed lack
of long-term GFR decline [1,18,19]. Although kidney
size and volume were not evaluated in the present study,

124

a mean serum creatinine improved from 89 £ 17 umol/l at
one year to 73 £ 15 pmol/l at 5 years, indicating the graft’s
adaptation to increasing size and body mass of the recipient.
Pape et al. [18] demonstrated that paediatric grafts were able
to grow within the recipient in the first 3 years after trans-
plantation, independent of acute rejection episodes, whilst
adult grafts lose their capacity after initial down-regulation
when adapting to the recipient’s renal function require-
ments. Additionally, Mitrou et al. [20] demonstrated in pae-
diatric en bloc transplants from donors weighing <10 kg, all
grafts underwent rapid growth, especially during the first
year post-transplant. By the third week, the small grafts were
no longer significantly smaller than grafts which had origi-
nated from donors >10 kg.

Surgical complications

The incidence of graft lost due to surgical complications
improved in the second era from 2000 to 2018 to 12%,
reflecting refinement in surgical techniques. Taher et al.
[21] found that recipient weight <15 kg at the time of
transplant was a significant risk factor for developing
intra-abdominal complications. This emphasizes the
importance of meticulous surgical technique in achiev-
ing good outcomes, especially when both donor and
recipient are small.

Vascular thrombosis remains a main concern in paedi-
atric kidney transplantation, especially from very small
donors. The incidence of graft loss due to thrombosis
improved to 8% in the second era of our study from 2000
to 2018. Our study was too underpowered for meaningful
comparison between adult and paediatric recipients.
Other studies demonstrate that young age of both the
donor and recipient provides the greatest risk factor of
thrombosis. Singh et al. [4] in a univariate analysis of
4394 transplants showed that graft loss due to thrombosis
was significantly higher in children <2 years old, com-
pared to older groups (9% vs. 3.5%). A study of UNOS
data demonstrated a 10% rate of vascular thrombosis
using donors <5 years of age compared to a 5% throm-
bosis risk amongst donors aged 12—17 years [22]. How-
ever, more recent studies demonstrate temporal
improvement in complications rates and graft survival
which may be due to the progressive refinement of surgi-
cal techniques [15,20,23]. Kizilbash et al. [8] demon-
strated that the higher risk of graft loss due to thrombosis
during the first year post-transplant amongst en bloc
recipients was only seen in the earliest era of their study
from 1987 to 1997. From 1998 to 2017, there was no dif-
ference in 1-year graft survival between en bloc and stan-
dard criteria donor kidney recipients.
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Limitations

Our retrospective study is subject to limitations inherent
in registry data, such as recall bias and patient selection
bias. Given the long timeframe of retrospective analysis,
not all donor kidneys were accounted for as there was
missing data from the earlier days of the ANZDATA reg-
istry. Our small sample size also limits interpretation of
subgroup data. Secondly, only surgical complications
which led to graft loss were recorded in the ANZDATA
registry. As such, data pertaining to important urological
complications such as ureteric leaks and ureteric stric-
tures were not able to be retrieved. Urological complica-
tions lead to substantial morbidity. In the same way that
vascular anastomosis poses a challenge to the transplant
surgeon, the small calibre of ureters from very small pae-
diatric donors also increases the risk of urological compli-
cations [24,25]. Thirdly, the distribution of paediatric
and adult recipients amongst the two time periods is
skewed. As such, direct comparison of outcomes in the
paediatric versus adult cohorts is confounded by the
development immunosuppression
improvements in surgical technique. Finally, our analysis
included many, but not all of the factors which may con-
fer risks during the perioperative period, such as implan-
tation  technique, time,
differences, immunosuppression regimen and surgeon
experience. Given the technical challenges of transplant-
ing small paediatric grafts, surgeon experience may play a
pivotal role in graft outcomes. The study nevertheless
exhibits real-world data demonstrating favourable graft
survival in the current era when very small paediatric
grafts are transplanted into adult recipients.

in modern and

anastomosis anatomical

Paediatric kidneys are excellent quality organs and
have the potential to expand the donor pool. We
advocate the judicious use of these small paediatric
grafts from donors <1 year old. Surgical complications
remain a major impediment to the widespread use of
these small paediatric kidneys. Meticulous surgical

1. Troppmann C, Santhanakrishnan C,
Fananapazir G, et al. Pediatric en bloc
kidney transplantation from very small
(<=10kg donation after circulatory 2.
death (versus brain death) donors:

18: 2811.
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Foss A, Line P, Brabrand K, et al. A 3,
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technique and careful monitoring of clinical course,
especially in the early postoperative period, are the
key to good long-term graft outcomes. Selection of
recipients, in particular with regard to the age of the
recipient, is an important factor in avoiding surgical
complications such as vascular thrombosis. Prospective
data collection of detailed donor and recipient charac-
teristics and complications may inform the use of
these inherently small donors. We encourage strategies
to reduce discard of this precious resource as well as
techniques to reduce early graft loss.
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