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Impact of living donor liver with steatosis and idiopathic
portal inflammation on clinical outcomes in pediatric liver
transplantation: Beijing experience
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Background: To evaluate the impact of steatosis and/or idiopathic portal inflammation (IPI) in living
donor livers on recipients’ clinical outcomes.

Methods: We assessed 305 qualified donor liver samples from June 2013 to December 2018. Donors and
recipients’ clinical characteristics, including follow-up data were retrieved. The graft and overall survival
with/without steatosis or portal inflammation were compared by Kaplan-Meier analysis.

Results: For living donors, the medium age of was 31.2 (28, 35.8) years old; liver histopathology showed
macrovesicular steatosis: 0-5% 264/305 (86.6%) and 5-30% 41/305 (13.4%), IPI: no 220/305 (72.1%) and
mild 85/305 (27.9%). For recipients, the medium age was 1.0 (0.6, 1.5) years old; the median pediatric-end-
stage-liver-disease score was 16 (5.0, 26.0) and medium follow-up time was 32.8 (24.8, 52.0) months. Biliary
atresia (69.5%) was the main indication for liver transplantation (L'T).

Conclusions: The presence of steatosis and portal inflammation of the donor liver did not impact the
clinical outcomes including transaminase or bilirubin normalization, short-/long-term complications and
recipients’ survival. However, recipients with high pediatric-end-stage-liver-disease score (>16) receiving
donor liver with portal inflammation, but not steatosis, had trend negative effect on recipients’ survival. In
conclusion, donor livers with mild steatosis and portal inflammation were qualified for pediatric living donor
LT. However, donor liver with mild portal inflammation would better not be allocated to recipients with
high pediatric-end-stage-liver-disease score. This study provided new evidence in pediatric living donor liver

allocation.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is a major
health burden (1). This burden is expected to increase
as incidence of obesity, diabetes mellitus and metabolic
syndrome continues to grow. It is particularly relevant to
Chinese population since lifestyle has changed dramatically
as a result of industrialization and urbanization. The
global projected growth of NAFLD is 0-30%, from 2016
to 2030, with the highest growth in China (2,3). This
high prevalence of NAFLD definitely will affect liver
transplantation (LT) donor pool.

Living donor LT (LDLT) is a standard of care for end
stage liver diseases (4). Pediatric LDLT can be done with
excellent results using left liver lobe or left lateral segment
(5-7). Assessing the degree of donor hepatic steatosis is one
important histological evaluation (8-11). Although mild
macrovesicular steatosis (up to 30%) does not adversely
affect recipients’ outcomes in adult whole-liver LIs (11-14)
and is also believed to have no adverse effects on clinical
outcome of LDLT recipients, there is a need to study this
concept in detail in LDLT.

Mild idiopathic portal inflammation (IPI) is another
frequently observed feature in ‘healthy’ living donor with
a range from 6.0% to 16.0% (15-18). The impact of this
finding has also not been reported in LDLT (18,19).
One question of particular interest is the synergism of
mild steatosis and mild or mild-moderate IPI’s impact on
short- and long-term outcomes of pediatric LDLT. This
pathologic constellation is crucial for the success of LT
especially when dealing with high risk recipients presenting
high pediatric end stage liver disease scores (pediatric end-
stage liver disease, PELD >16) (20). The study aimed at
(I) identifying the prevalence of macrovesicular steatosis
(5-30%) and IPI (Ishak >1) in these ‘healthy’ living donors;
(II) evaluating their impact on biochemical evolution,
short-/long-term outcome and final outcomes post-LDLT;
and (III) evaluating the impact of steatosis or IPI on clinical
outcomes in high PELD score patients. We present the
following article in accordance with the STROBE reporting
checklist (available at https://hbsn.amegroups.com/article/
view/10.21037/hbsn-20-685/rc).

Methods

Pediatric LDLT recipients (age <18-year-old) performed
in Beijing Friendship Hospital, Capital Medical University
from June 2013 to December 2018 were retrospectively
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reviewed. Living donor data including age, gender, body
mass index (BMI), parameters of liver biochemical tests
and imaging results were collected. Abdominal ultrasound
and Computed Tomography scan were used routinely for
donor assessment. Donors with obvious fatty liver on either
imaging study were disqualified as the living donors until a
weight loss 8-10% of baseline level and extent of fatty liver
becomes mild degree or less. No donor consumed alcohol
>20 g/day for female and >40 g/day for male in the study.

Recipients’ clinical data including baseline demographics,
parameters of liver biochemical tests, indications for LDLT
were collected from the hospital electronic data base. PELD
score was calculated in pediatric patients.

Inclusion and exclusion criteria

Inclusion criteria were: (I) pediatric recipients defined as
age <18-year-old. (II) LDLT.

Exclusion criteria were: (I) domino cross LT. (II) Sample
size wedge liver specimen was <0.2 cm x 0.2 cm. (III) Re-
transplantation.

Living donor liver biopsy processing and histopathological
assessment

The living donor liver wedge biopsy tissues were routinely
sampled during living donor liver graft procurement.
The living donor liver biopsy were routinely taken at
segment 3 (S3) by transplant surgeons in our center. The
specimens were fixed in neutral formalin, embedded in
paraffin, and routinely stained with hematoxylin and eosin
(H/E) and other stains, including trichrome and reticulin.
Corresponding slides were retrieved.

Histological features of the livers from the enrolled
cases including steatosis and portal inflammation were
systematically assessed by two liver pathologists. Hepatic
macrovesicular steatosis was scaled as 0-5% and 5-30%
steatosis according to the standard criterion (21). Portal
inflammation was divided as no, mild and mild to
moderate portal inflammation according to Ishak modified
histological activity score system (22).

Recipients who received a living donor liver with hepatic
macrovesicular steatosis 0-5% were defined as non-steatosis
group, while 5-30% steatosis was defined as steatosis group.
Similarly, recipients who received a living donor liver
without portal inflammation were defined as non-IPI group
and mild or mild to moderate portal inflammation was

defined as IPI group.
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Iimmunosuppressive management

Immunosuppressive induction started by methylprednisolone
and maintenance therapy was mainly composed of
tacrolimus/mycophenolate mofetil with/without low dose
prednisolone. In case of tacrolimus intolerance or toxicity,
cyclosporin was used.

Follow ups

Clinical follow up information including serum value
of alanine aminotransferase (ALT) and total bilirubin
(TBIL) at 1 week, 2 weeks and 4 weeks post LDLT5, short-
(<1-month post LDLT) and long-term complications
(>1-month post LDLT), as well as graft/overall survival up
to 5 years were retrieved from the clinical database.

Statistics

Variables were expressed as median (quantile 1-quantile 3)
or percentage. The differences of continuous variables were
identified by Wilcoxon test. The differences of categorical
variables were identified by Chi-square test. In the statistical
analysis of the changes in AL'T" and TBIL before and 1 week,
2 weeks and 4 weeks after LT, the mixed model was used in
the repeated measurement of the blood parameters. The
1, 3, 5-year graft/overall survival were assessed by Kaplan-
Meier analysis. Risk factors such as short- and long-term
complications associated with the survival were identified
using univariate and multivariate Cox proportional hazards
regression model. All statistical analyses were performed
using SAS software, version 9.4 (SAS Institute Inc., Cary,
NG, US). P<0.05 was considered as statistically significant.

Ethical consideration

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by institutional ethics board of Beijing Friendship
Hospital (No. 2018-P2-207-01) and informed consent was
taken from all individual participants.

Results

From June 2013 to December 2018, a total of 531 pediatric
LTs were performed in Beijing Friendship Hospital. 305 of
358 LDLT cases (85.2%) were enrolled in the study (Figure I).
Medium follow-up time post LDLT for recipients was 32.8
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(24.8, 52.0) months.

The median age of donors was 31.2 (28.0, 35.8) years old
(Figure 24). Male accounted for 42.3%. The median BMI
was 22.2 (20.1, 24.4) kg/m’ (Figure 2B). 176/305 donors’
BMI (57.7%) was <23 kg/m’, 69/305 (22.6%) between
23-25 kg/m’ and 60/305 (19.7%) >25 kg/m’. Median
ALT and aspartate aminotransferase were 16.0 (12.0, 24.0;
Figure 2C) and 19.6 (16.1, 23.7) IU/L respectively and
gamma-glutamyl transpeptidase was 17.0 (12.0, 24.0) IU/L
(Tuble 1).

"The median age of recipients was 1.0 (0.6, 1.5) years old
(Figure 2D) and male accounted for 51.8% (Figure 2E). The
indications for LDLT were biliary atresia (69.5%) followed
by genetic/metabolic liver diseases (23) (23.3%) or other
liver diseases (7.2%; Figure 2F). The medium PELD score
was 16.0 (5.0, 26.0; Tuble 1).

Donor liver bistological distribution of hepatic steatosis and
IPI

Macrovesicular steatosis up to 30% was identified in
144/305 (47.2%) donors: 0 in 161/305 (52.8%), 0-5%
in 103/305 (33.8%) and 5-30% in 41/305 (13.4%)
(Figure 34-3C). The median age of donors with steatosis
was 31.6 (28.9,37.4) years old, male accounted for 58.5%
and BMI 24.2 (20.9,25.4) kg/m’. Median ALT, aspartate
aminotransferase and gamma-glutamyl transpeptidase
of these 41 donors with steatosis was 20.0 (16.0,27.0),
19.6 (17.1, 23.8) and 18.0 (15.0, 25.0) IU/L, respectively.
36/41 (87.8%) ALT was less than 40 IU/L. It is worthy to
point out that age distribution of 41 donors with steatosis
was: 18/41 (43.9%) in 20-30 years old, 20/41 (48.8%) in
30-40 years old, and 3/41 (7.3%) in 40-50 years old.
Distribution of BMI of these steatotic donors was <23 kg/m’: 14
(34.1%), 23-25 kg/m’: 15 (36.6%) and 25 kg/m’: 12 (29.3%).

IPI was present in 85/305 (27.9%): mild in 80/305
(26.2%) and mild to moderate in 5/305 (1.7%). 220/305
(72.1%) had no portal inflammation (Figure 3D-3F).
Fourteen donors (4.6%) had both steatosis (>5%) and IPI (>
grade 1) in their livers. No obvious ballooning hepatocytes
were perceived.

Impact of bepatic steatosis and/or IPI on the evolution of
recipients’ ALT and TBIL at 1 week, 2 weeks and 4 weeks
post LDLT

As compared to non-steatosis group, steatosis group had
a comparable serum ALT level at 1 week, 2 weeks and
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Figure 1 Flowchart of the study. A total of 305 out of 358 living donor pediatric liver transplantation were enrolled in this study, 41 out of

305 cases received living donor livers with 5-30% steatosis, 85 out of 305 cases received living donor livers with mild or mild to moderate

idiopathic portal inflammation (G >1). LT, liver transplantation.

4 weeks post LDLT (all P value >0.05). Additionally,
steatosis group had trend higher level of serum TBIL at
1 week, 2 weeks and 4 weeks post LDLT in comparison
with non-steatosis group, however it was not statistically
significant (P=0.247 for ALT and P=0.733 for TBIL;
Table 2).

As compared to non-IPI group, the IPI group had a
trend lower serum ALT and TBIL level at 1 week, 2 weeks
and 4 weeks post LDLT without statistic difference (P=0.776
for ALT and P=0.724 for TBIL; Table 2).

As compared to recipients who received living donor livers
without steatosis and IPI (non-steatosis and non-IPI group),
those received living donor livers with both steatosis and
IPI (steatosis and IPI group) had no significant difference of
serum ALT and TBIL level at 1 week, 2 weeks and 4 weeks
post LDLT (P=0.428 for ALT and P=0.640 for TBIL; Table 3).

© HepatoBiliary Surgery and Nutrition. All rights reserved.

Impact of bepatic steatosis and/or IPI on short- and long-
term complications post LDLT

Steatosis group had trend reduced overall short-term
complications (<l-month post-LDLT) as compared
to non-steatosis group (25.0% vs. 37.3% P=0.131)
without significant difference. When further dividing
overall complications into surgical and acute rejection/
infection associated subgroups, steatosis group had a trend
lower proportion of acute rejection/infection related
complications (22.0% wvs. 32.2%, P=0.186) but trend
higher surgical complications (14.6% vs. 11.7%, P=0.598)
as compared to non-steatosis group without significant
difference. Steatosis had trend higher overall long-term
complications as compared to non-steatosis groups without
significance (P=0.856; Tuble 2).
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Figure 2 Baseline and demographic data of donor and recipients. Age of living donors was 31.2 (28.0-35.8) years old without significant
difference between male and female donors (A). Medium BMI was 22.2 (20.1-24.4) kg/m’ (B) and average serum ALT (C) was within

normal range. Age of recipients was 1.0 (0.6-3.6) years old (D) and male patient accounted for 51.8% (E). The main indication for liver

transplantation was biliary atresia (F). BMI, body mass Index; AL'T, alanine aminotransferase.

IPI group had marginal higher proportion of overall
short-term complications (44.1% vs. 32.4%, P=0.059),
including both infection/rejection (38.8% vs. 27.7%,
P=0.060) and surgical complications (15.3% vs. 10.9%,
P=0.293) in comparison to non-IPI group (no statistical
difference). Similar trend was observed in long-term
complications between IPI and non-IPI groups without
significant difference statistically (7zble 2).

Steatosis and IPI group didn’t have significantly higher
incidence of overall short- and long-term complications
than non-steatosis and non-IPI group (Table 3).

Impact of bepatic steatosis and/or IPI on graft/overall
survival post LDLT

The graft survival of this cohort was 96.7%, 95.2% and
95.2% and the overall survival of this cohort was 97.1%,
96.3% and 96.3% respectively at 1-, 3-, 5-year post LDLT.
Steatosis group (97.6%, 94.6% and 94.6%) and non-
steatosis group (96.6%, 95.3% and 95.3%) had comparable
graft survival (P=0.935) and overall survival 1-, 3-, 5-year
post LDLT (steatosis group 97.6%, 97.6% and 97.6% vs.
non steatosis group 97.0%, 96.1% and 96.1%, P=0.674

© HepatoBiliary Surgery and Nutrition. All rights reserved.

(1able 2, Figure 4A).

Both IPI and non-IPI group had similar 1-, 3-, 5-year
graft survival (94.1%, 94.1% and 94.1% vs. 97.7%, 95.6%,
95.6%, P=0.456) and 1, 3, 5-year overall survival (95.3%,
95.3% and 95.3% vs. 97.7%, 96.8% and 96.8%, P=0.506)
post LDLT, despite the IPI group appeared to be slightly
lower than the non-IPI group (Table 2, Figure 4B).

Recipients received living donor livers with both IPI and
steatosis had no synergetic negative effects on 1-, 3-, 5-year
graft survival (100.0%, 100.0% and 100.0% vs. 97.9%,
96.2%, 96.2%, P=0.447) and 1-, 3-, 5-year overall survival
(100.0%, 100.0% and 100.0% vs. 97.9%, 96.8% and 96.8%,
P=0.671) post LDLT compared with non-steatosis and non-
IPI group (1able 3, Figure 4C).

Impact steatosis and/or IPI on donor-recipient matching
stratified by PELD score

Using PELD score medium value 16 in the cohort as the
cut off score, we divided recipients into higher PELD score
group (PELD >16) and lower PELD score group (PELD
<16). Our results showed higher PELD score recipients
had trend lower graft survival (94.8%, 93.1% and 93.1% vs.
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Donor (N=305), median (Q1-Q3)/(%)

Recipient (N=305), median (Q1-Q3)/(%)

Male (%) 42.3

Age (Months) 374.0 (336.0-429.0)
BMI (Kg/m?) 22.2 (20.1-24.4)
ALT (U/L) 16.0 (12.0-24.0)
AST (UL 19.6 (16.1-23.7)
GGT (UL 17.0 (12.0-24.0)
TBIL (umol/L) NA

PELD -

51.8
12.0 (7.0-43.0)
16.1 (14.7-17.5)
98.0 (44.0-190.0)
NA
NA
164.9 (18.5-377.7)
16.0 (5.0-26.0)

BMI, body mass Index; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl transpeptidase; TBIL, total

bilirubin; PELD, pediatric end-stage liver disease.
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Figure 3 Histological analysis of 305 living donor wedged liver biopsy. One hundred and sixty-one out of 305 living donor liver had no

steatosis, 103 cases had steatosis less than 5% (A) and 41 cases had steatosis from 5% to 30% (B,C). As for portal inflammation, 220 donor

liver had no portal inflammation, 80 donor had mild portal inflammation (D) and 5 cases had mild to moderate portal inflammation (E,F).

HE staining (100x).

98.0%, 97.2% and 97.2%, P=0.115, Figure 54) and overall
survival rate (95.5%, 94.6% and 94.6% vs. 98.0%, 98.0%
and 98.0%, P=0.146, Figure 5B) compared with low PELD
score recipients (PELD <16) without statistic difference.
When donor livers with steatosis (no IPI) were distributed
to the higher PELD score recipients (>16), these patients

© HepatoBiliary Surgery and Nutrition. All rights reserved.

had similar graft survival (100.0%, 100.0% and 100.0%
vs. 94.7%, 88.4% and 88.4%, P=0.102, Figure 5C) and
overall survival (100.0%, 100.0% and 100.0% vs. 94.7%,
94.7% and 94.7%, P=0.255, Figure 5D) in comparison to
lower PELD score recipients. When donor livers with
IPI (no steatosis) were distributed to the higher PELD
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Figure 4 Comparative graft survival/overall survival between recipients receiving living donor liver with/without steatosis and/or idiopathic

portal inflammation. Recipients received living donor liver with steatosis had no negative effects on graft survival and overall survival,

without significant difference (A). Recipients had living donor liver with idiopathic portal inflammation had slightly lower graft or overall

survival (B). Unexpectedly, recipients who had living donor liver with both steatosis and portal inflammation didn’t have syngenetic negative

effects on recipients’ graft and overall survival (C).

score recipients (>16), these patients had trend lower graft
survival (90.5%, 90.5% and 90.5% vs. 97.7%, 97.7% and
97.7%, P=0.174, Figure SE) and overall survival (92.9%,
92.9% and 92,9% vs. 97.7%, 97.7% and 97.7%, P=0.311,
Figure 5F) in comparison to lower PELD score recipients.

Identification of other clinical independent risk factor (s)
for graft/overall survival in pediatric LDLT

Cox regression analysis revealed that only short-term
complications (HR =3.343, 95% CI, 1.12-9.977, P=0.031)

© HepatoBiliary Surgery and Nutrition. All rights reserved.

were independently associated with graft survival (Table 4).
No additional independent risk factors associated with
overall survival were identified. The subsequent logistic
regression analysis showed that younger age (HR =0.990,
95% CI, 0.982-0.977, P=0.007), biliary atresia (HR
~1.874, 95% CI, 1.091-3.218, P=0.023) and higher PELD
score (HR =1.732, 95% CI, 1.076-2.789, P=0.024) were
independently associated with short-term complications.
Multi-variate regression analysis revealed that only high
PELD score was independently associated with short-term
complication (1.742, 95% CI, 1.064-2.900, P=0.033; Table 5).
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Table 4 Clinical and histopathological risk factors independently associated with graft survival post living donor pediatric liver transplantation

Univariate
P value
HR 95% Cl

Age 0.991 0.927,1.010 0.364
BMI 1.159 0.996, 1.349 0.056
Biliary atresia 2.592 0.580, 11.583 0.213
Gender mismatch 2.985 0.936, 9.521 0.065
Blood-type mismatch 0.445 0.099, 2.009 0.293
PELD 2.463 0.772, 7.857 0.128
Donor

ALT 0.000 - 0.992

AST 0.735 0.096, 5.620 0.767

GGT 1.998 0.447, 8.927 0.365

Glucose 1.081 0.141, 8.264 0.940

Steatosis 1.064 0.238, 4.755 0.935

Portal inflammation 1.511 0.506, 4.513 0.459

Short-term complication 3.343 1.120,9.977 0.031

Long-term complication 1.246 0.418, 3.718 0.693

BMI, body mass Index; PELD, pediatric end-stage liver disease; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT,
gamma-glutamyl transpeptidase.

Table 5 Clinical and histological risk factors independently associated with short-term complications post living donor pediatric liver
transplantation

Univariate Multi-variate
OR Cl (%) P value OR Cl (%) P value
Age 0.990 0.982, 0.997 0.007* 0.994 0.986, 1.003 0.216
Biliary atresia 1.874 1.091, 3.218 0.023* 1.671 0.869, 3.214 0.124
Gender mismatch 0.911 0.568, 1.460 0.698
Blood-type mismatch 0.639 0.373, 1.095 0.103
BMI 0.987 0.897, 1.085 0.786
PELD 1.732 1.076, 2.789 0.024~ 1.742 1.046, 2.900 0.033*
Donor
ALT 0.913 0.408, 2.042 0.825
AST 0.471 0.184, 1.205 0.116
GGT 1.276 0.546, 2.979 0.574
Glucose 1.478 0.592, 3.689 0.403
Steatosis 0.561 0.263, 1.198 0.136
Idiopathic portal inflammation 1.641 0.981, 2.748 0.060

*, statistically significant. BMI, body mass Index; PELD, pediatric end-stage liver disease; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; GGT, gamma-glutamyl transpeptidase.
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Discussion

In our study, 41 out of 305 donors (13.4%) had NAFLD
according to the histological criterion, i.e., steatosis
>5%. A majority of subjects had low BMI (<25 kg/m’)
and did not have other risk factors, including alcohol
overconsumption (24). Since there were no lobular
inflammation, ballooning hepatocytes nor fibrosis
histologically, these donors should be diagnosed of
having ‘lean’ NAFLD, specifically nonalcoholic fatty
liver (NAFL) (25).

NAFLD is a well-recognized liver disorder and the most
common cause of chronic liver disease. It is composed
of NAFL and nonalcoholic steatohepatitis. NAFL can
be diagnosed either by imaging or histopathology, while
the diagnosis of nonalcoholic steatohepatitis requires
histopathology, the golden standard (26). The estimated
prevalence of NAFLD varies from 25.2% globally to up to
20.0% in China in 2020 (24,27). NAFLD is often linked
with metabolic syndromes, obesity and being overweight,
but can also occur in normal weight population. ‘Lean’
NAFLD was initially labelled as a disorder predominantly
involving Asian population. However, it can also occur
in other ethnicities. The prevalence of ‘lean” NAFLD in
general population varies from 10.0% to 20.0%. Most of
these large-scaled studies were image-based, i.e., 7.0% in the
USA (24), 7.3% in China (28), 16.1% in Korea (29), 15.2%
in Japan (30) and 19.3% in Hong Kong (31). Comparing to
these image-based NAFLD studies, our study is the largest
histopathology-approved NAFLD cohort among healthy
Chinese selected for living liver donation. These subjects
had nearly normal liver biochemistries and went through
restrict selective criteria for living organ donation. The data
here reasonably reflect current NAFLD, particularly NAFL
status in healthy donor population in China.

For overweight or obesity donors, we recommend that a
balanced nutrition, moderate-intensity physical activity and
5-10% weight loss before L'T" in order to reduce the extent
of fatty liver disease (32). The donors for dietary changes
recommend reducing the intake of saturated fat to <7% of
total calories, reducing trans-fat intake, and maintaining
dietary cholesterol intake at <200 mg/day and total fat
at 25% to 35% of total calories. Moreover, engaging in
regular moderate-intensity physical activity for at least 30
minutes for more than 5 days/week is recommended for
these donors too (33).

© HepatoBiliary Surgery and Nutrition. All rights reserved.

351

Furthermore, our study showed that steatosis below 30%
from living donors did not significantly impact on graft
and overall survival. This result compares favorably with
previous adult whole liver LT studies, where steatosis less
than 30% were as generally accepted (18,19,34). Our results
add strong evidence to the fact that mild steatosis does not
significantly affect clinical outcomes in pediatric LDLT
(13,35).

Idiopathic mild portal inflammation characterized by
predominantly mononuclear inflammatory cells infiltration
in portal tracts was frequently observed and its prevalence
was up to 16% in ‘healthy living donors’ (15). Clinical
significance of this mild IPI during donor liver assessment
and its effects on recipients’ clinical outcomes have not
been well studied yet. In the present study, our data for the
first time showed that mild IPI alone didn’t have significant
negative effects on post LDLT liver biochemical parameters
normalization. However, the IPI group did have trend
higher incidence of short- and long-term complications and
lower graft and overall survival rates compared to non-IPI
group, though without statistical significance. The surgical
complications were divided into biliary complications and
vascular complications. Biliary complications (bile leakage,
cholangitis and biliary anastomotic stenosis, etc.) accounted
for 7.2% (22/305), vascular complications (portal vein
embolism, hepatic artery embolism, etc.) accounted for
5.2% (16/305). Additionally, in our study, about 4.6% donor
livers had both steatosis (5-30%) and IPI (>1). However,
the combined histological features had no syngenetic
disadvantage effect on recipients’ graft and overall survival
rate.

Organ-recipient matching allocation is another ongoing
topic in LT. When we further stratified recipients into two
subgroups according to PELD score and found that higher
PELD score group (PELD >16) received living donor livers
with IPI but not steatosis had negative impact on graft/
overall survival, though there was no different statistically.
The results were in parallel to the previous study that high
quality donor liver should be allocated to sicker recipients,
which may benefit these patients in terms of reducing post
LDLT complications and graft loss (36).

This is the largest cohort systemically investigating
hepatic steatosis and IPI in healthy living donors, and their
impact on clinical outcomes. However, there are limitations
in our study. Firstly, since the majority of donors were 20 to
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30 years old, and only donors with <30% hepatic steatosis
were selected for donation, the findings on NAFLD
prevalence can only reflect this particular population.
Secondly, it was a single center retrospective study, the
results need to be further validated by other centers or
ethnic population.

Conclusions

This study validates that mild steatosis does not affect
recipient’s graft and overall survival. However, mild IPI
does have trend negative impact on graft and overall
survival, especially when theses organs were allocated to
higher PELD score recipients. Steatosis and IPI do not
have syngenetic effects on graft and overall survival. This
study aids in better care in pediatric living donor LT.
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