Liver Transplantation

Outcomes in Adult Liver Transplant Recipients
Using Pediatric Deceased Donor Liver Grafts
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Background. The use of pediatric grafts for liver transplantation (LT) into adult recipients is rare, and reported outcomes
are conflicting. The aim of this study is to evaluate the outcomes in adult recipients following LT with grafts from deceased
pediatric donors. Methods. A retrospective study identifying adult LT between 2010 and 2020 using pediatric deceased
donor liver grafts was conducted. Adults undergoing LT with deceased donor pediatric grafts (age < 12) were identified and
matched 1:2 with adults receiving adult grafts (age>18) based on recipient age (=10 y), model for end-stage liver disease
(MELD) score at transplant (5 points) and etiology of liver disease. To assess real liver size differences between the pediatric-
donor and adult-donor groups, patients receiving a graft from a donor between 13 and 17 y were excluded from the main
analysis and studied independently. Outcomes between the groups were compared. Complication rates were identified and
graded using Clavien-Dindo classification. Graft and patient survival were assessed by Kaplan—-Meier curves. Results.
Twelve adult LT recipients with whole liver grafts from deceased pediatric donors were matched with 24 adult recipients of
adult donors. Recipient age and MELD score were similar between groups. Recipients of pediatric grafts were more likely to
be female (66.7% versus 16.7%, P=0.007) and leaner (body mass index=24.4 versus 29.9, P=0.013). Alcohol-related cir-
rhosis was the most prevalent liver disease etiology in both groups (P=0.96). There was no significant difference in length of
stay, readmissions, early complications, or major complications between groups. Vascular and biliary complication rates were
similar. Actuarial graft and patient survival at 1, 3, and 5 y were 100/100/100 versus 96/96/96 (P=0.48). Conclusions.
Excellent patient and graft survival is achievable with LT using young pediatric deceased donor grafts in smaller adult recipi-
ents. Outcomes are comparable with recipients of age and MELD-matched adult donors. Careful donor MELD-score recipient
matching and close monitoring for potential biliary and vascular complications are crucial to achieve acceptable outcomes.
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Despite the growing volume of liver transplantation (LT)
over the past decade, there remains a shortage of donor
livers in the United States.! In addition to the increased
use of expanded criteria donors, an alternative option is
the use of pediatric-donor livers. Although pediatric grafts
should ideally be used for pediatric recipients, they may
be allocated to adult recipients in certain situations when
turned down by the pediatric recipient pool.?

There are insufficient data on the efficacy of pediatric liver
grafts in adult recipients. Existing literature has generally
found that when compared with those receiving adult-donor
grafts, adults receiving pediatric-donor grafts experience simi-
lar rates of graft survival.>® However, some data have dem-
onstrated an increased risk of early graft loss and mortality
in these patients.’” Pediatric-to-adult liver transplantation is
known to carry an increased risk of small-for-size syndrome
secondary to inadequate liver volume.* Pediatric age plays a
significant role on liver size and is an important consideration
when evaluating the impact of using a graft from a younger
versus older pediatric donor in an adult recipient. Previous
studies have used age <12 y old to characterize a pediatric
donor.? Evidence suggests that, similarly to the accepted graft-
to-recipient weight ratio >0.8% for living donor transplanta-
tion, that cutoff may also be true for deceased donor liver
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transplantation.’ Pediatric liver grafts have also been found
to be associated with a higher rate of vascular complications,
particularly hepatic artery thrombosis (HAT).>3$

Because of the limited and conflicting evidence regarding
its safety and efficacy, it is important to better understand
the risks of using pediatric-donor grafts in adult recipients.
The aim of our study is to evaluate the outcomes following
LT of adult recipients receiving pediatric liver grafts at a sin-
gle center. Furthermore, we subgroup pediatric donors into
those <12 y old and 13-17 y old to assess the impact of using
smaller size grafts in adult recipients.

MATERIALS AND METHODS

Study Design

A retrospective single-center case-control study was con-
ducted on all consecutive adult patients who underwent LT
with a whole liver graft from a deceased pediatric donor (<12
y) between 2010 and 2020. Patients were identified by elec-
tronic medical record chart review. Records from pediatric
LT recipients, adult recipients who underwent split LT, and
retransplantations were excluded from the analysis. To assess
real liver size differences between the pediatric-donor and
adult-donor groups, decision to exclude patients receiving a
graft from a donor between 13 and 17 y of age from the main
analysis and study them independently was made.

Adult recipients receiving a graft from a pediatric-donor
(pediatric-donor group) were matched in a 1:2 ratio to
patients receiving a graft from an adult donor >18 y (adult-
donor group) during the same period. The case-control
matching was based on recipient age (10 y), recipient model
for end-stage liver disease (MELD) score at transplant (=5
points), and etiology of liver disease. Donor and graft charac-
teristics, recipient demographic variables, surgical variables,
postoperative outcomes and complications within 30-d and
1-y posttransplant were compared between the 2 groups.

Donor and Graft Data

The following donor characteristics were analyzed and
compared between groups: age; gender; body mass index
(BMI); cold ischemia time (CIT); warm ischemia time
(rWIT), denoting recipient implantation time; and type of
donor (donor after circulatory death or donor after brain
death). In addition, percentage of grafts retrieved by another
team were recorded for each group.

Recipient Data

Recipients were chosen by transplant surgeon based on
appropriate recipient size and anatomy. The following recipi-
ent data were retrospectively collected: age; gender; BMI;
native MELD score at transplant; time on waiting list; etiol-
ogy of liver disease; pretransplant diagnosis of hepatocellular
carcinoma (HCC); intraoperative variables; laboratory values
posttransplant at 48 h, 7 d, and 1 mo; and postoperative com-
plications within 30 d and within 1 y. Graft and patient sur-
vival at 1, 3, and 5 y was also evaluated.

The immunosuppression therapy was given following
institutional protocols. In general, all patients received basi-
liximab and steroids for induction, followed by maintenance
with calcineurin inhibitors and mycophenolate. Steroids were
tapered to be discontinued by 3 mo posttransplant. Acute cel-
lular rejection (ACR) rate during the first year was collected

www.transplantationdirect.com

and analyzed. ACR was diagnosed by liver biopsy according
to previously described criteria.’

Surgical Technique

The liver transplant technique used was surgeon prefer-
ence/individual case dependent, following standardized tech-
niques previously described.!®!? Briefly, most implants were
performed using a piggy-back technique, given this technique
adapts better to the vena cava size discrepancies encountered
when implanting pediatric grafts into adult recipients. A side-
to-side cavo-cavostomy was the preferred caval reconstruc-
tion technique. In most of the cases, reconstruction of the
artery was performed using 7-0 prolene in a running fashion.
A branch patch between recipient and donor arteries was used
when needed to account for size discrepancies.

The size match between donor and recipient’s common bile
duct was evaluated carefully. In most cases, bile duct recon-
struction was performed with an end-to-end suture using run-
ning 6-0 polydioxanone suture. If a considerable mismatch was
encountered, we either everted the mucosa of the larger bile
duct to compensate for size discrepancy or the mucosa of the
smaller duct was slightly opened longitudinally in the middle.

Postoperative Outcomes and Follow-up

Postoperative ultrasound (US) was performed at postopera-
tive day (POD) 1, 3, and 5. All patients received aspirin 81 mg
posttransplant once platelet count was >50K/uL and deep vein
thrombosis prophylaxis. Anticoagulation was based on indi-
vidual assessments. In cases in which there was increased risk
of HAT (ie, significant size mismatch), daily US for the first 5
d was performed. Postoperative outcomes were assessed by
analysis of the following variables: length of hospital stay,
intensive care unit stay, and readmission within the first month
after LT. Complications at 30-d and 1-y posttransplant were
collected and classified using the Clavien-Dindo classification
system for surgical complications.'> Major complications were
defined as those >3b. If >1 complication occurred in a patient,
the more serious event was used for grading. Occurrence of
primary nonfunction, vascular complications, and biliary com-
plications were identified. Graft function after transplantation
was assessed clinically and through biochemical markers meas-
ured at 48h, 7 d, and 1 mo after discharge. Retransplantation
rate and long-term outcomes were also analyzed by 1-, 3-, and
5-y graft and patient survival. Close follow-up was performed
after LT in multidisciplinary clinic visits.

Statistical Analysis

Statistical analyses were carried out using IBM SPSS
Statistics Version 26. Descriptive information is presented
as median (interquartile range) for continuous variables and
as frequencies with percentages for categorical variables.
Continuous variables were compared using Student’s ¢ or
Mann-Whitney U tests, as appropriate. Categorical variables
were compared using Pearson’s chi-square or Fisher’s exact
test, as appropriate. For all analyses, 2-tailed P<0.05 was
considered statistically significant. Graft and patient survivals
were calculated by the Kaplan-Meier method.

Analysis of Outcomes in Older Pediatric-Donors
Versus Adult-Donors

Large variability on age ranges and pediatric age-subgroups
exists throughout the literature.'** Nonetheless, classification
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of pediatric age-subgroups is often related to developmental
stages, which plays a significant role on liver size in pediatric
population.'®'” Therefore, to identify variations in outcomes
according to the different pediatric-donor age subgroups,
and assess the real impact of using smaller size grafts in adult
recipients, an additional analysis was performed comparing
outcomes after LT using a graft from an older pediatric donors
(1317 y) versus an adult donor. Actuarial graft and patient
survival were also compared between groups.

Because of the retrospective nature of the study, it was
deemed exempt from informed consent requirement by the
Institutional Review Board of the University of Virginia
Health System.

RESULTS

From January 2010 to July 2020, 762 liver transplants were
performed at our institution. Among those, twelve adult recip-
ients underwent LT with a whole liver graft from a deceased
pediatric donor <12 y old and were matched 1:2 with 24 adult
recipients receiving a graft from an adult donor (>18 y old). In
the entire cohort, 23% (14/61) of the grafts were retrieved by
another team. Among the pediatric group, 33% (4/12) were
retrieved by another team, whereas 25% (6/24) were in the
adult-donor group. In the older pediatric group, 16% (4/25)
were retrieved by another team; however, 9 cases did not have
that information.

Donor, Graft, and Perioperative Characteristics

Median donor age in the pediatric-donor group was 9.5
(6-11) y, whereas in the adult-donor group was 48 (29.5-
57.5) y (P<0.001). Proportion of male donors was lower,
although not significant, in the pediatric-donor group ver-
sus the adult-donor group (4 [33.3%] versus 13 [54.2%],
P=0.23). In concordance with the study groups definition,
donors in the pediatric-donor group had lower BMI versus
those in the adult-donor group (16.9 [16.1-17.8] versus 28.4
[24.1-31.7], respectively; P<0.001). CIT was significantly
longer in the pediatric-donor group when compared with the
adult-donor group (371 [323-512] min versus 314.4 [267.1-
381.6, respectively; P = 0.04]). Similarly, rWIT was longer
in the pediatric-donor group versus the adult-donor group
(41.5 [38-7] versus 34 [30-41] min, respectively; P=0.011).
Proportion of donor after circulatory death donors was higher
in the pediatric-donor, without reaching statistical significance
(Table 1). Perioperative variables were similar between groups
and can be found on Table S1 (SDC, http://links.lww.com/
TXD/A412).

Donor and graft characteristics according to donor age

Pediatric donor Adult donor
<12 (n=12) (n=24) P
Donor age 5 (6-11) 48 (29.5-57.5) <0.001
Donor male gender (%) 4 (33.3) 3(54.2) 0.23
Donor BMI 16.9 (16.1-17.8) 28 4(241-31.7) <0.001
CIT (min) 371 (323-512) 3144 (267.1-381.6)  0.04
rWIT (min) 41.5(38.0-47.5) 34 (30-41) 0.011
DCD 3(25) 2(8.3) 017
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Recipient Preoperative Characteristics

Recipient age and MELD score at transplant (native) were
similar between groups (Table 2). Waitlist time was consider-
ably, but not statistically, shorter in the pediatric-donor group
versus the adult-donor group (104.5 d [82.7-181] versus 201
d [47.5-317.2], respectively; P=0.25). Proportion of male
recipients was significantly lower in the pediatric-donor group
when compared with the adult-donor group (4 [33%] versus
20 [83%], respectively; P=0.007). Recipients in the pediatric-
donor group had significantly lower BMI versus recipients
in the adult-donor group (24 [22-31] versus 30 [28-35],
respectively, P=0.013). Etiologies of liver disease were similar
between groups, with alcohol-related cirrhosis being the most
common on both groups, followed by hepatitis C virus cirrho-
sis and nonalcoholic steatohepatitis (41.7%, 25% and 8.3%
in the pediatric-donor group, respectively; and 50%, 25%,
and 8.3% in the adult-donor group, respectively; P=0.96).
Incidence of HCC was found to be the same among groups
(41.7%, P=0.9) (Table 2).

Postoperative Outcomes

Intensive care unit stay and length of stay were similar
between groups (Table 3). Likewise, readmission rate within
the first 30 d posttransplant and complication rate in the
first month were also similar. There were no cases of pri-
mary nonfunction in this cohort. No mortality cases were
seen in the pediatric-donor group, whereas 1 (4.2%) patient
in the adult-donor group died 2 mo after transplantation
due to causes unrelated to the transplant. According to the
Clavien-Dindo classification, major complications (>3b)
within the first 30 d were higher in the pediatric-donor group,
although not reaching statistical significance (4 [33.3%] in
the pediatric-donor group versus 3 [12.5%] in the adult-
donor group, respectively; P=0.25). In the pediatric-donor
group, these corresponded to 2 patients that developed HAT
within the first week, both successfully managed with intra-
operative thrombectomy, thrombolysis with Alteplase, and
revision of the hepatic artery anastomosis. Both cases were
identified by protocol US, without having clinically relevant
changes. The first case was identified at POD 2. The patient

Preoperative characteristics of liver transplant recipients
according to donor age

Pediatric donor Adult donor
<12 (n=12) (n=24) P
Age at transplant 58.5 (49.7-64.5) 58 (51-63) 0.78
Male gender (%) 4(33.3) 20 (83.3) 0.007
BMI 24 4(22.3-31.1) 29 9(28.0-35.4)  0.013
MELD score 7 (10.5-24) 7(10.0-25.5 093
Time on waitlist (d) 104 5(82.7-181.0) 201 (47.5-317.2) 0.25

Etiology 0.96
Alcohol-related cirrhosis 5(41.7) 12 (50)

HCV 3(29) 6 (25)

NASH 1(8.3) 283

PSC ulcerative colitis 1(8.3) 2(8.3)

Other 2(16.7) 283

HCC diagnosis yes/no 5(41.7) 10 (41.7) >0.9

Multiorgan 18.3 14.2) 0.6

Median (interquartile range).
BMI, body mass index; CIT, cold ischemia time; DCD, donation after circulatory death; rWiT,
recipient warm ischemia time.

Median (interquartile range).
BMI, body mass index; MELD, model for end-stage liver disease; HCC, hepatocellular carcinoma;
HCV, hepatitis C virus; NASH, nonalcoholic steatohepatitis; PSC, primary sclerosing cholangitis.
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Postoperative outcomes of liver transplant recipients
according to donor age

Pediatric donor  Adult donor

<12 (n=12) (n=24) P
LOS (d) 5(4-8.5) 6.5 (5-9) 0.19
Posttransplant ICU stay (d) 1.7(1.2-3.2) 1(1-2) 0.3
Readmission within 30 d 2(16.7) 3(12.5) 0.73
Complications within 30 d 541.7) 7(29.2) 0.45
>3b complications within 30 d 4(33.3) 3(12.5) 0.13
Complications within first year 6 (50) 9(37.5) 0.47
Reoperation 4(33.3) 2 (8.3 0.058
Vascular complications within 30 d 2(16.7) 2(8.3) 0.45
HA stenosis 2(16.7) 0 0.04
HA thrombosis 2(16.7) 1(4.2) 0.25
PV stenosis 0 0
PV thrombosis 0 0
Biliary complications within 30 d 1(8.3) 2 (8.3 >0.9
Biliary complications within 3(25) 4(16.7) 0.66

first year

BD stricture 3(25) 4(16.7) 0.66
BD leak 0 14.2) 0.47
PNF 0 0
New dialysis requirement 0 2(8.3) 0.54
Retransplant (%) 0 0
Rejection within 1y 0 6 (25) 0.058
Recipient death 0 14.2) 0.47
1y mortality (%) 0 14.2) 0.47
1-/3-/5-y graft survival (%) 100/100/100 96/96/96 0.48
1-/3-/5-y patient survival (%) 100/100/100 96/96/96 0.48

Median (interquartile range).
BD, bile duct; LOS, length of stay; ICU, intensive care unit; HA, hepatic artery; PV, portal vein;
PNF, primary nonfunction.

is >3-y posttransplant and have had a remarkable recovery,
without development of biliary complications or further vas-
cular complications. The second case was identified at POD
3; since then, the patient developed an anastomotic bile duct
stricture 4 mo posttransplant that was successfully managed
with a stent placement during endoscopic retrograde cholan-
giopancreatography (ERCP). This patient has now recovered
fully and is doing well with no further bile duct complications.
The remaining 2 cases corresponded to 2 patients that required
relaparotomy for evacuation of intra-abdominal hematomas.
All patients fully recover from the aforementioned complica-
tions. In the adult-donor group, the three >3b grade complica-
tions were seen in 2 patients that underwent relaparotomy, 1
for evacuation of an intra-abdominal bleeding, and 1 patient
for hepatic artery revision because of HAT concern. The artery
was found to be kinked, and the anastomosis was successfully
repaired. The remaining case was a patient with severe steno-
sis of the caval anastomosis, successfully managed with stent
placement. Incidence of vascular complications within 30 d
was similar between groups and corresponded to the cases
previously discussed. Likewise, biliary complications within
30 d were similar among groups, with an incidence of 8.3%
for both. Overall, bile duct strictures were higher, but not sta-
tistically significant, in the pediatric-donor group versus the
adult-donor group (3 [25%] versus 4 [16.7%], respectively;
P=0.66). All cases were successfully managed with ERCP. Of
note, in our cohort, significant bile duct size mismatch only
occurred in 4 of the 12 adult recipients of a pediatric (<12 y
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old) graft. Additional postoperative outcomes and complica-
tions according to Clavien—-Dindo classification are depicted
in Tables 3 and 4, respectively.

Actuarial graft and patient survival were similar between
groups (Figure 1). One-, 3- and 5-y graft survival was 100%
for all time periods in the pediatric-donor group versus 96 %
for all time periods in the adult-donor group (P=0.48).
Similarly, patient survival at 1, 3, and 5 y was 100%, 100%,
and 100% in the pediatric-donor group versus 96 %, 96 %,
and 96% in the adult-donor group, respectively; P=0.48.

Outcomes in Older Pediatric-Donors (13-17 Y Old)
Versus Adult-Donors

During the study period, 25 adults received a graft from a
deceased pediatric donor between 13 and 17 y (older pediatric-
donor group). Donor’s baseline characteristics followed the
same pattern as in the main analysis, except for a more similar
gender distribution between groups. In contrast to the main
analysis, recipients’ BMI were similar among groups. Time on
the LT waiting list was shorter, although not significant, in
the older pediatric-donor group versus the adult-donor group
(83 [25.5-241.5] d versus 201 [47.5-317.2] d, respectively;
P=0.22). Vascular and biliary complications were comparable
between groups. Interestingly, in this subgroup analysis, 1-y
mortality rates were higher, but not statistically significant,
in the older pediatric-donor group, with an occurrence of 2
(8%) cases compared with 1 (4.2%) case in the adult-donor
group; P=0.57. Both cases in the older pediatric-donor group
corresponded to patients with recurrent HCC with history
of transarterial chemoembolization and chemotherapy pre-
transplant. One patient had 2 liver lesions measuring 2.8 cm
and 2.1cm, and the other had multiple liver lesions, with the
largest measuring 2.8 cm. Unfortunately, explant pathology
evidenced more severe disease, with macrovascular invasion
and lymph node involvement for 1 patient, and large amounts
of viable-appearing carcinoma without lymph node involve-
ment for the other, respectively. The mortality case in the
adult-donor group was previously discussed. No retransplants
were found in this group. Graft and patient survival at 1, 3,
and 5 y were comparable between groups (91%/86%/65%
for the older pediatric-donor group versus 96 %/96 %/96 % in
the adult-donor group, P=0.35) (Table S2, SDC, http://links.
Iww.com/TXD/A412).

DISCUSSION

Outcomes after adult LT using grafts from deceased pedi-
atric donors remains poorly understood. During the study
period, 37 adult recipients received a graft from a donor <18
y at our institution. Among those, 12 received a graft from a
deceased pediatric donor <12y, and 235 received a graft from

Complications according to Clavien-Dindo classification

Pediatric donor <12 (n=12) Adult donor (n=24) P
1 0 0 0.29
2 0 0
3a 3(25) 5(20.8)
3b 4(33.3) 3(12.5)
4 0 0
5 0 1.2
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FIGURE 1. Kaplan-Meier curves for graft and patient survival following liver transplantation with grafts from pediatric donors vs adult donors.
A, Graft survival, P=0.48, log rank (Mantel-Cox). B, Patient survival, P=0.48, log rank (Mantel-Cox).

a donor between 13 and 17 y. We found, although not statisti-
cally significant, that time on the waitlist was considerably
shorter in the pediatric-donor group. Female recipients with
normal BMI were predominant in the pediatric-donor group
versus those receiving a graft from an adult donor. We found
similar postoperative outcomes and comparable graft and
patient survival among adults receiving a graft from a pedi-
atric donor when compared with adult donors. Overall, vas-
cular and biliary complications rates were also comparable.

The organ shortage and high mortality on the LT waitlist
is forcing transplant teams to evaluate alternatives to lessen
the burden of this organ demand -supply disparity. The use
of pediatric-donor liver grafts in adult recipients is an option
that may be considered if the organ is declined by the pedi-
atric recipient pool. However, the latest Organ Procurement
and Transplantation Network/Scientific Registry of Transplant
Recipients report showed a decline from 11.7% to 7.7% on
usage of pediatric livers for adult LT with no increase in the use
of these grafts in the pediatric population.'® Nonetheless, recent
data have suggested that pediatric liver grafts are not being
adequately offered to potential pediatric recipients either,” rais-
ing concerns regarding equitable allocation of organs in the
United States. To overcome possible disparities, a recent policy
change was proposed by United Network for Organ Sharing
to direct pediatric-donor livers to pediatric candidates before
adult candidates at the same level of medical urgency.” Of
note, this allocation policy was implemented after our study
period; therefore, none of the adult recipients here mentioned
were affected/favored by this change. This proposal, effective
as of October 7, 2021, ensures a fair allocation to pediatric
candidates, without taking out of the equation allocation to an
adult candidate. This is particularly important because in many
cases, there is no available pediatric candidates, and allocation
to an adult is preferable than wasting an otherwise usable graft.
The full allocation policy based on candidates characteristics,
distance between transplant hospital from donor hospital, and
donor/candidate blood type specifications can be found on
https://optn.transplant.hrsa.gov/media/eavh5bf3/optn_poli-
cies.pdf, section 9.8 F, Table 9-12, 9-13.

In our practice, consideration to use these grafts are based
on each individual case. However, we tend to use these tech-
nically more demanding grafts—when used in adult recipi-
ents—in patients who are closer to the hospital, with an

anticipated easier/faster hepatectomy, low BMI, no previous
abdominal surgeries, and no known portal vein thrombosis.
This is to keep the CIT as short as possible. However, in our
cohort, 23% of the grafts had initial allocation to another
center, which then declined the graft, with subsequent offering
of the organ to us. Because of the complexity of the technique
and possible size mismatch, we tend to wait to start the recipi-
ent until the organ is at our institution and we are able to fully
assess if it is suitable to be transplanted. In addition, some-
times the grafts were initially allocated to a pediatric recipi-
ent and ended up being declined by other centers because of
size, resulting in a later organ offer for our team. This would
explain the longer CIT observed in our study. Moreover, our
results showed that the pediatric-donor group had a signifi-
cantly lower proportion of male recipients compared with the
adult-donor group. This finding is consistent with data from
previous literature.>>* Women are less likely to receive a liver
transplant than men and have been found to disproportion-
ately decline organs because of size mismatch as a result of
small stature.? It is not unexpected then that recipients of
pediatric grafts are more likely to be female. Mean recipient
BMI was also noted to be lower in the pediatric-donor group,
supporting the idea of pairing smaller recipients for this par-
ticular group of donors in addition to consideration of the
aforementioned characteristics.

Similar to our results, previous studies in the literature
have found comparable graft survival and overall complica-
tion rates between pediatric-to-adult and adult-to-adult liver
transplantation.>® However, pediatric-donor grafts have been
found to be associated with an increased risk of vascular com-
plications, particularly HAT.>3$2! Pediatric grafts are thought
to be associated with a higher risk of vascular complications
caused by various factors including small vessel and graft
size.>*?? Several studies have found an increased risk of HAT
in adult recipients receiving pediatric grafts compared with
those receiving adult grafts,>** whereas others have found no
increased risk of vascular complications, including HAT.**
Our analysis revealed a slightly higher rate of 30-d vascular
complications in the pediatric-donor group compared with
the adult-donor group, although the difference was not sta-
tistically significant. Similarly, we found no statistical dif-
ference in HAT rates among adults receiving a graft from a
pediatric donor versus those receiving a graft from an adult
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donor. Although, there were more HAT cases in the pediatric-
donor group (2 [16.7%] versus 1 [4.2%], respectively) only 2
were found on a relatively small study group, accounting for
a higher rate. Therefore, it is possible that the relatively small
sample size of our study may have limited the significance of
this finding, and results should be interpreted with caution. To
note, in both HAT cases in the study group, the complication
was managed successfully by redoing the anastomosis, and
no significant long term complications were seen. Also, none
of the recipients in our cohort required re-transplantation. In
addition, it is important to mention that no HAT cases were
found when evaluating adult recipients receiving a graft from
an older pediatric donor.

The rate of biliary complications was similar between the
groups in our data, which concurs with findings from simi-
lar single-center studies from the literature.*® An increased
incidence of biliary complications has been related to HAT
after liver transplantation, which can lead to ischemic cholan-
giopathy.?>** In our cohort, out of the 2 patients in the pedi-
atric-donor group with HAT, none have developed ischemic
cholangiopathy to date. One of the recipients developed an
anastomotic bile duct stricture at 4 mo posttransplant that
was successfully managed with a stent placed during ERCP.
This patient has now recovered successfully, without further
biliary or vascular complications up to date. Although early
HAT has been related to greater morbidity and mortality
compared with late HAT,* in our cohort, all HAT cases have
a functioning graft at the moment.

Among other risk factors, higher donor age has been associ-
ated with the development of ACR.” Late onset ACR is usually
defined as cellular rejection occurring at 3—6 mo after trans-
plantation and has been associated with graft loss, decreased
patient survival, chronic rejection, and overall worse prog-
nosis.”? In our cohort, no recipients in the pediatric-donor
group developed ACR within the first year, compared with
25% of recipients developing ACR in the adult-donor group.
Immunosuppressive therapy following institutional protocol
was the same for both groups and involved basiliximab and
steroids for induction followed by maintenance with cal-
cineurin inhibitors and mycophenolate. Therefore, a potential
benefit of using these types of grafts in adult recipients exists
and should be taken into account when considering the use of
a young pediatric-donor grafts versus an adult-donor graft.
However, our results are limited because of our sample size
and further analysis with bigger samples are needed.

Surgical technique is an important consideration for pedi-
atric-to-adult liver transplantation. In our study, choice of
technique was based on surgeon preference and anatomic
characteristics. The majority of patients receiving a pediat-
ric graft underwent caval reconstruction with the piggyback
technique and side-to-side cavocaval anastomosis. This modi-
fied piggyback technique has been described in the literature
and compared with the standard piggyback technique and
end-to-side cavocavostomy.?® Studies have shown lower rates
of intraoperative blood products, vascular complications, and
reduced warm ischemia time with this technique in adult liver
transplantation.?’?® A more recent study by Lee et al compar-
ing side-to-side cavocavostomy with traditional piggyback has
similarly found decreased intraoperative transfusion require-
ments and rates of temporary abdominal closure.?” However,
there are no studies comparing these techniques in pediatric-
to-adult liver transplantation. Overall, this technique offers
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many potential benefits when big size discrepancy is encoun-
tered between the grafts vena cava and the recipients vena
cava or hepatic veins. However, chosen technique should be
based on surgeons’ preference and level of comfort with each
technique while taking into account grafts and recipients ana-
tomical characteristics.

Finally, organ discard rate has been on the rise.!® Previous
reports indicate that on average, a pediatric liver is declined
once by a program before being used by another program
for a pediatric recipient and is discarded after being declined
by 9 consecutive programs.® With evidence suggesting com-
parable outcomes in adult transplantation after using grafts
from pediatric donors, consideration to use these grafts in
well-selected recipients, such a smaller and leaner/lower BMI
recipient, should be made if no pediatric recipient is suitable.
There is potential to reduce waitlist time for these adult recip-
ients, achieving excellent short and long-term outcomes, as
seen in this report.

There are a number of limitations associated with our study.
First, this was a single-center study with a restricted number
of cases. Therefore, the small sample size limits the power of
the study. However, we attempted to reduce this limitation by
performing a matched case-control based on covariates con-
sidered important on graft and patient outcomes. In addition,
the small sample size increases the likelihood of type II error
skewing the results and decreasing the power of the study,
another reason why these results should be interpreted with
caution. Second, the retrospective nature of the study limited
analysis of important variables that were not recorded (ie,
graft weights, recipient dry weight) as well as the possibility to
control for additional confounders among the study groups.
However, detailed data collection and the scarcity of reports
on the literature of pediatric deceased donors outcomes on
adult liver transplantation are among the strengths of the pre-
sent article. It is important to remark, that our main analysis
included only pediatric donors <12 vy, allowing for compari-
son of true size donors differences.

In conclusion, the use of pediatric-donor liver grafts in
adult recipients is a viable option comparable to adult-donor
grafts. Consideration to use these grafts could potentially
reduce waitlist time for adult recipients, particularly small
females, and reduce pediatric organ discard rates. Therefore,
pediatric-to-adult liver transplantation represents a safe and
efficacious option, in the event that a pediatric graft has been
offered to and declined by all available pediatric recipients.
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