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Safety and Risk of Using Pediatric Donor Livers in
Adult Liver Transplantation

Sutkru Emre, Yuji Soejima, Gulum Altaca, Marcelo Facciuto, Thomas M. Fishbein,
Parricia A. Sheiner, Myron E. Schwartz, and Charles M. Miller

Pediatric donor (PD) livers have been allocated to adult
transplant recipicents in certain situations despite size dis-
crepancies. We compared data on adults (age = 19 years)
who underwent primary liver transplantation using livers
from cither PDs (age < 13 years; o = 70) or adult donors
(ADs; age 2 19 yearsyn = 1,051). We also investigated the
risk factors and effect of prolonged cholestasis on survival
in the PD group. In an attempt to determine the minimal
graft volume requirement, we divided the PD group into
2 subgroups based on the ratio of donor liver weight (DLW)
to estimated recipient liver weight (ERLW) at 2 different
cutofT values: less than 0.4 (n = 5) versus 0.4 or greater (n =
56) and less than 0.5 (n = 21) versus 0.5 or greater (= 40).
‘The incidence of hepatic artery thrombuosis (HAT) was sig-
nificntly greater in the PD proup (12.9%) compared with
the AD proup (3.8%; £ = .0003). Muoltivariate analysis
showed that preoperative prothrombin time of 16 secondsor
greater (relative risk, 3.206; P = .0115) and absence of
FKS06 use as a primary immunosuppressant {relative risk,
4.477; P = .0078) were independent risk lictors afTecting
I-year grafi survival in the PD group. In the PD group,
teansplant recipients who developed cholestasis (total bilir-
bin level = 5 mp/dL on postoperative day 7) had longer
warm (WI'Ts) and cold ischemic times (CITs). Transplant
recipients with a DEW/ERLW less than 0.4 had a0 trend
toward a preater incidence of HAT (40% I < 06), septice-
mia (60%), and decreased 1- and S-year gralt survival mtes
(40 and 20%; 7 = 08 and .07 » DLW/ERLW of 0.4 or
greater, respectively). In conclusion, the use of PD livers for
adult recipients was associated with a greater risl for devel-
aping HAT. The outcome of small-for-size prafts is more
likely 1o be adversely affected by longer WITs and CITs. The
safe Timit of graft volume appeared o be a DEWERLW of
0.4 or greater. (Liver Transpl 2000;7:51-47.)

[though pediatric. donor (PD) livers are ideally

[ A used for pediatric recipients, they are accasionally

allocated to adult recipients, e.g., when only a pediawic

liver is available for a critically ill adult or when an adule

patiencis listed with the weight range for a PD. In these

circumstances, it is important to know the risks of using
a small-for-size liver in an adult.

The main risk with such grafts is that they will fail
sccondary to inadequate liver volume. Experience with
living related liver transplantation (LT) in adults has
shown thar grafts as small as 25% ro 30% of ideal liver
volume can be wlerated ' However, Emond et al?
reported carly Tunciional impairment with grafts less
than 50% of the expected liver volume. In addition,
Kiuchi cealt reporred thatsmall-for-size grafts (< 1% of

recipient body weight) were associated wich lower gralt
survival, probably because of enhanced parenchymal
cell injury and reduced metabolic and synthetic capac-
ity. Thus, in living donor LT, it is now accepred tha
grafes must be greacer than 0.8% of the recipicnt body
weight (or >40% of expecred liver volume).s

Similar data on small-lor-size cadaveric liver grafis
are not available. In this study, we reviewed our Targe

.experience with the rransplantation of pediatric livers

into adult recipients and attempted to identify risk fac-
rors lf]r I}UOF gl':lrt Sllr\"i\':ll ﬂﬂf] {l(.'[(.'rl]'li]]l_' Illinill'l;i! I;]J[l
volume requirements.

Patients and Methods

Study Population and Design

Between September 1988 and March 1999, 1,121 adulis
(ape 2 19 years) undenwent primary LT usinge full-size
(whole) allografes from eidher PDs (ape =< 13 yaurs; n = 70) o
adult donors (ADs; ape 22 19 years; 0 = 1,051). Patients who
reccivid  primary transplanes lrom donors aped between
13 and 18 years were exchaded from analysis,

Muean pose-171 rn|]nw--u|l was | HAD t.|::_].'.'; (imedian, 1,744
days; range, 78 10 3,664 days) in the P group and 1,591 days
(median, 1,477 days; ranpe, 510 5,840 days) in che AD group.
Danor liver weight (D1LW) was measured ar the end of the
hacke-1able procedure. Based on data from the Tt thousaml
ETs performed ar our institution, estinned recipient liver
weipht (ERLW) was calenlated using @ formnla developed m
our center™

ERLW (cubic centimeters) = 6 X weight (1)

+ 4 X ape (years) 1 350
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In this study, DLW/ERLW ratio was used as an indicator of
graft size matching.

Part 1: Comparison of outcones in PD and AD groups. We
compared the following factors berween groups: recipientand
donor age and sex, DLW/ERLW ratio, indication for LT,
United Network for Orgun Sharing (UNOS) status, and pre-
operative values for total bilirubin (TBil), prothrombin time
(PT), and creacinine. Surgical data analyzed included cold
(CIT) and warm ischemic rime (WI1T), total operative time,
bypass use, rype of caval seconstruction, and use of packed red
blood cells and fresh frozen plasma. CIT was defined as the
period from donor cross-climping to the start of anastomosis
in the recipient, and WIT was defined as the period from the
start of anastomosis to allograft reperfusion. One- and 5-year
patiencand graft survival were also compared between groups,
as was the incidence of postoperative complications, includ-
ing primary nonfuncrion (PNF), hepatic artery thrombosis,
(HAT), portal vein thrombosis, bile leak, intrahepatic and
extrahepatic bile ducr stricture, sepricemia, acute rejection,
and post-LT ascires.,

Part 2: Univariate and multivariate analysis,  Univariate
and multivariate analyses were performed in the PDIgroup o
determine the independent risk factors that adversely affecced
1- and S-year patient and graft survival. Continuous variables
were dichotomized ac clinically established cutofF points and
presented as categorical. Diagnoscs at primary LT were care-
gorized inro acute or chronic for statistical convenience. Vari-
ables found to predice 1-year grafe survival on univariate
analysis were further entered into muldvariate analysis.

Purt 3: Risk factors for prolonped cholestasss. To identify
factors that predicr andfor increase the risk for pralonged
cholestasis in adults who receive small-for-size cadaveric
livers, we compared PD recipients with and withour pro-
longed cholestasis (TBil = 5.0 mg/dL. on postoperative day
[POD] 7). Eighteen parients were excluded because of either
" graft loss within 7 days or inadequate data. Of the 52 patients
remaining, TBil level was less than 5.0 mg/dL in 41 patients
and 5.0 mg/dL or greaterin 11 patienrs, Recipicnr and donor
age, UNOS status, DLW/ERLW, CIT, WIT, use of packed
red blood cells and fresh frozen plasma, and 1- and S-year
paticnt and graft survival were compared benween the sub-
groups.

Part 4. To clarify rn_inimn] liver volume requirements,
PD patients were divided on the basis of 2 differenc DLW/
ERLW cutoff values (<0.4 or 0.4 and <0.5 or =0.5). Nine
parients were excluded for lack of data on cicher DLW (n = 4)
or recipient body weight (RBW) (n = 5); 61 patients were
included in the analysis, as follows: DLW/ERLW less than
0.4 (n = 5) versus 0.4 or greater (n = 56) and DLW/ERLW
less than 0.5 (n = 21) versus 0.5 or greater {n = 40},

Postoperative complications, including the incidence of
PNF, HAT, portal vein thrombosis, bile leak, sepricemia, and

acute rejection, were compared at each curoff point, as were

1- and S-year paticor and graft survival. TBil, gluamic-ox-
aloacetic transaminase, and PT values for PODs 2, 7, and 14
were also compared between the groups.

Statistical Analysis

Survival analysis was performed using the Kaplan-Meier
method, and the groups were compared by means of the
log-rank test. Continuous variables were compared using a
2-railed, unpaired £-test for independent samples. Caregorical
data were compared using chi-squared test, For survival anal-
ysis, continuous variables were dichotomized at a clinieally
relevane curoff poine. Variables found ro impacr significandy
on 1-year grafesurvival were analyzed by muldvariate analysis.
Mulrtivariate analysis was performed using stepwise forward
and backward Cox proporrional-hazards modcls. P less than
.05 is considered significant. All statistical analyses were per-
formed with the StatView? 4.5 software for Macintosh (Aba-
cus Concepts Inc, Berkeley, CA).

Results
Part 1

Groups were similar in terms of recipient age, causc of
liver disease, UNOS status, and pre-LT liver function
test results, There was also no difference between
groups in terms of WIT or total ischemic time, bypass
use, arcerial anastomosis technique, blood product use,
and initial immunosuppression. Preoperative demo-
graphics and surgical data, including initial immuno-
suppressive therapy, are listed in Table 1.

One- and 5-year patient survival rates were 82.9%
and 70.0% in the PD group and 82.5% and 73.2% in
the AD group (£ = not significant). One- and S-ycar
gralt survival rates tended to be less in the PD group
than the AD group (68.6% »75.0% for 1-ycar survival;
P=17;52.6% v 65.8% for 5-year survival; = .051),
bur did not reach statistical significance (Fig. 1).

Table 2 lists cthe incidence of postoperative compli-
cations and length of hospital and intensive care unit
stays. The rate of HAT was 12.9% in the PD group
compared with 3.8% in the AD group (£ = .0003).

Figure 2 shows the causes of graft loss in the
2 groups. Thirty-five grafts were lost in the PD group
and 361 grafts were lost'in the AD group. Overall,
causes of graft loss were similar berween the groups.

Part 2

On univariate analysis, diagnosis at primary LT
(P = .01), UNOS stawus (P < .05), pre-LT PT
(P = .005), creatinine level (P = .01), DLW/RBW
(£ = .01), and primary immunosuppressive ther-
apy (P = .03) rcached statistical significance regarding
1-year graft survival in PD recipients. These variables
were further evaluated in forward and backward step-
wise Cox regression models. Independent risk factors
werea high pre-L'T PT and not using FK506 as primary
immunosuppressive therapy (Table 3).
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Table 1, Preoperative Demographics

Group
Variables PD (n = 70) AD (n=1,051) P
Recipient variables
Sex (26 female) 78.6 39.8 <0001
RBW (kg) 653 14.3 75.6 % 169 <.0001
ERLW (g) 1,346 % 319 1,511 £ 319 <0001
Donor variables
Donos age (yr) B9 2] 4932173 ' 1]
Sex (%% Temale) 357 41.3 . NS
Dunor body weigh (kg) 3342117 7291154 <0001
DLW (g} 865 = 267 1,477 + 308 <2.0001
DLNW/ERLW 0.69 = 0.4 1.05 £ 0.50 <.0001
CIT (h) 10.9 & 3.4 10.0 3.3 04
Pippyback (%) 514 a6 <000
Bile duct reconstruction () D0G
Duct-to-duce with Totube 49.3 44.5
Duct-to-duct without T-wibe 24.0 427
Roux-en-Y 26.7 124
1CU stay (d) 1.0 > 1.7 8.9 0 134 NS
Hu.'.pit;tl stay (d) 6.7 339 35.5L32.8 S
NOTE Values expressed as mean 8 SD ouless otherwise noted.
Abbieviations: JCUL intensive care uniyg NS, not sipaificant,
Part 3 Part 4

Table 4 shows the effeet of post-1.T" cholestasis on pa-
tient and graft survival. One- and S-year patient aned
praft survival were sipnificantly worse in patients with a
TBil level 2:5.0 mp/dL on PO 7. In these patients,
WIT and CI'T were signihcantdy Jonger than these in
paticnts with “TBil levels fess than 5 mg/dL on POD 7

Table 5 lists postoperative complication rates and 1-
and S-year patient and prealt survival raes, with special
reference to DEW/ERLW. There was no stacistical Jdif
ference in diagnosis, UNOS starus, or surpical variables
(dara not shown). Paticnts with o DIN/ERLW Jess
than 0.4 had s rrend woward a greater re ol TIAT (40%

(57.2 1 13.0 # 45.5 = 9.0 minutes; 13,1 2 43 » p 10.7%:; 2 =2 .06) and sepricemiz (60% o 25.0%).
1005 4 3.0 hours, I'l‘:;P(.‘C[iV{‘.I)’). Furchermore, 1= and S-year praft survival races in this
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Figure 1. Comparison of patient and graft survival between the PD (o = 70) and AD groups (n = 1,051).





