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Abstract

Donor factors influence hepatitis C virus (HCV) disease severity in liver transplant (LT)
recipients. Living donors, because they are typically young and have short cold ischemic times,
may be advantageous for HCV-infected patients. Among HCV-infected patients in the Adult-to-
Adult Living Donor Liver Transplantation Cohort Study (A2ALL) surviving >90 days and
followed for a median 4.7 years, advanced fibrosis (Ishak stage =3) and graft loss were
determined. The 5-year cumulative risk of advanced fibrosis was 44% and 37% in living donor LT
(LDLT) and deceased donor LT (DDLT) patients (P = 0.16), respectively. Aspartate
aminotransferase (AST) activity at LT (hazard ratio [HR] = 1.38 for doubling of AST, P = 0.005)
and biliary strictures (HR = 2.68, P = 0.0001) were associated with advanced fibrosis, but LDLT
was not (HR = 1.11, 95% confidence interval [CI] 0.73-1.69, P = 0.63). The 5-year unadjusted
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patient and graft survival probabilities were 79% and 78% in LDLT, and 77% and 75% in DDLT
(P =0.43 and 0.32), with 27% and 20% of LDLT and DDLT graft losses due to HCV (P = 0.45).
Biliary strictures (HR = 2.25, P = 0.0006), creatinine at LT (HR = 1.74 for doubling of creatinine,
P =0.0004), and AST at LT (HR = 1.36 for doubling of AST, P = 0.004) were associated with
graft loss, but LDLT was not (HR = 0.76, 95% CI: 0.49-1.18, P = 0.23).

Conclusion—Donor type does not affect the probability of advanced fibrosis or patient and graft
survival in HCV-infected recipients. Thus, while LDLT offers the advantage of shorter wait times,
there is no apparent benefit for HCV disease progression. Biliary strictures have a negative effect
on HCV fibrosis severity and graft survival, and a high AST at LT may be an important predictor
of fibrosis risk post-LT.

Liver transplant (LT) recipients with chronic hepatitis C virus (HCV) infection have a lower
graft survival than patients with non-HCV indications for transplantation. Many of these
graft losses are related to recurrent HCV disease. Over the past 2 decades, studies have
focused on identifying the recipient, donor, and transplant-related factors that are associated
with a high risk of severe and progressive HCV disease. Donor liver quality, older donor
age, prolonged warm and cold ischemia times, donation after cardiac death, and donors with
high donor risk index have been associated with lower graft survival and higher rates of
advanced fibrosis.2 Whether the type of donor—living versus deceased—influences the risk
of severity of HCV disease remains controversial, with conflicting reports.3-8

Living donor LT (LDLT) is an important means of expanding the donor pool, and receipt of
an LDLT is associated with a decreased wait-list mortality compared with waiting for
deceased donor LT (DDLT).? For wait-list patients with HCV, living donors may provide
additional advantages depending on the severity of HCV disease, as living donors are
typically younger and cold ischemia time typically shorter than with DDLT. Most single-
center studies suggest HCV disease severity among LDLT recipients is worse or similar to
DDLT but not superior.3-5.7.10-14 However, these studies were of limited sample size and
follow-up of only 1-3 years. Additionally, most studies included the center's early
experience with LDLT despite the fact that graft survival is influenced by center experience
with LDLT.15 A recent systematic review concluded the recurrence rates were equivalent in
LDLT and DDLT recipients, but statistically significant heterogeneity between studies and
limited follow-up (1 or 3 years) limits confidence in the findings.16

The Adult-to-Adult Living Donor Liver Transplantation Cohort Study (A2ALL) is a
multicenter study designed to allow comparisons of outcomes between LDLT and DDLT
recipients, including severity of HCV-related liver disease. In our previous study, we
showed that survival between LDLT and DDLT were similar once centers had sufficient
experience with LDLT; however, our ability to evaluate differences in HCV disease severity
and predictors of that outcome were limited by short histologic follow-up (median 12
months) and a small number of patients with advanced disease.1® The current study, with a
median follow-up of nearly 5 years posttransplant, examines the association between LDLT
and HCV disease severity posttransplantation and the factors predictive of advanced disease.
We hypothesized that LDLT recipients, because their donors are younger and cold ischemia
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times shorter than DDLT, would have less severe HCV disease and a lower risk of advanced
fibrosis with longer-term follow-up.

Materials and Methods

Study Population

The A2ALL cohort of HCV-infected recipients included adult patients who had a potential
living donor evaluated between January 1 1998 and August 31 2009. Among the 513
potentially eligible candidates with pretransplant HCV infection, 138 were excluded from
the current analysis (Fig. 1). Fifteen patients had their LT procedure aborted, received
deceased donor split liver transplantation, or had domino liver transplant, and 18 patients
achieved sustained virologic response pretransplant. Since graft loss due to recurrent HCV is
rare in the early post-transplant period, patients whose grafts failed within 90 days
posttransplant (n = 32) were excluded, as were the first 20 LDLT cases for each center (n =
73) while experience with the procedure was being developed. The remaining 195 LDLT
and 180 whole DDLT recipients were compared.

Data were abstracted from the clinical records at each site. For specific variables, including
date of death, information from the Scientific Registry of Transplant Recipients (SRTR) was
used to augment the available data. Immunosuppression protocols, treatment of rejection,
and treatment of recurrent HCV infection were not standardized across centers. The
laboratory Model for Endstage Liver Disease (MELD) score was calculated at the time of
transplantation, and values were capped at 40. Cold ischemia time was defined as the
interval from the donor cross clamp to graft removal from ice. Acute rejection was defined
by the requirement for antirejection treatment whether or not rejection was biopsy-proven.
Biliary complications included leaks and strictures identified by operative, endoscopic, or
radiological studies.

The study protocol included the use of liver biopsies to assess disease severity. The intended
frequency was annually with additional “for cause” biopsies done as dictated by center
practices. All available liver biopsies were assessed locally using the modified Knodell
Hepatitis Activity Index (HAI) to measure necroinflammatory activity and the Ishak score to
assess fibrosis. Biopsies were also read centrally by two pathologists who were unaware of
patient outcomes or type of transplant. Central reads for Ishak fibrosis scores were
performed independently to assess for interobserver variability of fibrosis scores. Central
pathology reads were used for analysis. Some patients in the study cohort consented for
chart review only and not acquisition of prior biopsy slides (n = 45), and for these patients
the local pathology fibrosis stage was used. For patients who achieved sustained viral
clearance with antiviral therapy pretreatment biopsies were used to assess disease severity.
For patients who did not have a liver biopsy performed within the last year of follow-up, the
site investigator completed a standardized supplemental “Advanced Disease” form
indicating whether there was clinical, radiologic, or laboratory evidence of advanced liver
disease. The intent of this form was to capture patients who had cirrhosis (with or without
decompensation), as it was recognized that such patients infrequently had biopsies
performed. The Advanced Disease form was designed to be highly specific for the diagnosis
of cirrhosis, but patients with early cirrhosis, without radiologic, clinical, or laboratory
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evidence of portal hypertension or impaired hepatic synthetic function may have been
missed.

The primary study endpoint was advanced fibrosis defined by an Ishak fibrosis score (range
0-6) greater than or equal to 3.17 Since the two sets of Ishak scores from central readings
reached 96% concordance in determining advanced fibrosis, only one set of central reading
was used in analyses. For patients without liver biopsies, the presence or absence of
advanced disease (i.e., cirrhosis) was derived from the Advanced Disease form. In analyses
of the time to advanced disease, biopsies occurring less than 30 days after transplant were
excluded. Secondary endpoints included patient and graft survival, and all causes of graft
loss were included; death was regarded as a graft loss.

The study was approved by the Institutional Review Boards and Privacy Boards of each of
the nine participating transplant centers and the University of Michigan Data Coordinating
Center.

Statistical Analysis

Descriptive statistics included median, interquartile range (IQR), and proportions as
appropriate. Comparisons of recipient characteristics, donor characteristics,
immunosuppression, and posttransplant complications between LDLT and DDLT recipients
were performed using chi-square tests for categorical variables and Wilcoxon rank-sum test
for continuous variables. Time to graft and patient survival were estimated by the Kaplan-
Meier method, and unadjusted comparisons were made using the logrank test. For advanced
fibrosis, analogous methods were used for this interval censored outcome (Turnbull estimate
of the distribution functionl8 and logrank test for interval censored datal®). For graft and
patient survival, Cox regression was used to adjust for the effects of potentially confounding
variables. For advanced fibrosis, an exponential survival model that allowed for interval
censored data was used after first confirming that this model provided an appropriate fit.
However, when testing time-dependent covariates, Cox regression was used, assuming the
advanced fibrosis events occurred on the date of biopsy or clinical confirmation of advanced
fibrosis.

Analyses of graft and patient survival were limited to patients with the initial grafts
surviving beyond the first 90 days posttransplantation, and comparisons were made between
later cases of LDLT patients (LDLT case number >20 at each center) and DDLT patients.
The predictor variable of primary interest was donor type (LDLT versus DDLT). Potential
variables tested in the models for graft and patient survival and advanced fibrosis were
donor age, donor sex, donor race/ethnicity, recipient age, recipient sex, recipient race/
ethnicity, recipient body mass index (BMI), recipient weight, recipient diabetes,
hepatocellular carcinoma (HCC) diagnosis, pretransplant lab MELD score, albumin,
aspartate aminotransferase (AST), alanine aminotransferase (ALT), warm ischemia time,
cold ischemia time, pretransplant antiviral therapy, and the immunosuppressive therapy used
at 6 months (conditional on survival to 6 months; therapies included tacrolimus,
cyclosporine, steroid, sirolimus, and mycophenolate mofetil). HCV genotypes were not
routinely collected on A2ALL participants. Pretransplant HCV viral load data were only
available in 56 patients. Donor age was evaluated as a continuous variable and by using
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specific cutoffs (e.g., <50 versus >50). The results were similar. Age was entered as a
continuous variable (reported per 10 years) in final models. Due to skewed distributions of
creatinine and AST, the log-transformation (base 2) was also considered and found to have a
better fit for all models. In addition, the following variables were entered and tested in the
Cox model as time-varying covariates: treated acute rejection, posttransplant antiviral
therapy, and biliary complications (leaks and strictures). Selected interactions were
evaluated.

For the model of advanced fibrosis, a sensitivity analysis was conducted to assess the effect
of donor type among patients with and without biliary strictures. In addition, given the
importance of donor risk index (DRI) in graft outcomes among DDLT recipients, a
subanalysis was conducted to determine if there was a DRI cutoff above which LDLT was
more advantageous to the recipient in terms of fibrosis severity or graft survival. DRI by
category was evaluated in the Cox models of advanced fibrosis and graft loss, with LDLT
used as the reference group.

All analyses were performed using SAS v. 9.2 (SAS Institute, Cary NC) and R (icfit and
ictest functions) statistical software.

The 375 HCV-infected patients in the A2ALL Cohort Study meeting eligibility criteria (195
LDLT recipients and 180 DDLT recipients) were followed for a median of 4.7 years (IQR
2.7-6.6). The median age of HCV recipients was 53.1 years, 70% were male, and 85%
Caucasian race. HCC was present in 23% of the patients; 52% of these patients were within
Milan criteria and 60% within University of California San Francisco (UCSF) criteria.20:21
The characteristics of the LDLT and DDLT recipients are shown in Table 1. LDLT
recipients had younger donors who were more likely to be non-Hispanic white; less
frequently had HCC as their indication for LT; had lower laboratory MELD scores at the
time of transplantation; had shorter cold ischemia times; and post-LT, had a higher
frequency of biliary complications compared with DDLT recipients. Initial tacrolimus use
was more frequent in LDLT compared with DDLT recipients, but use of steroids was
similar. Forty percent of HCV patients were treated for acute rejection, with no difference
between LDLT and DDLT in rates of rejection or time to first episode of rejection. Half of
the cohort received antiviral therapy post-L T, and 31% of those treated achieved a sustained
virologic response, with no differences in median time to antiviral treatment, treatment
frequency, or outcomes between groups.

Fibrosis Severity in LDLT and DDLT

A total of 665 biopsies were evaluated for HCV fibrosis severity, and clinically advanced
disease status was assessed in all but 17 patients (Fig. 1). The proportion of patients with
Ishak fibrosis stage 3 or higher on biopsy was 14% at year 1 and 35% at year 5 (Supporting
Fig. 1a). There was no difference in time to advanced fibrosis by donor type (P = 0.32)
based on histology alone (Fig. 2A) or based on histology plus clinically advanced disease
status (P = 0.16) (Fig. 2B). This lack of association between donor type and advanced
fibrosis was unchanged by restriction of the analysis to centrally read biopsies only (data not
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shown). Moreover, in multivariate analysis, controlling for potential confounders including
donor age and cold ischemia time, LDLT was not associated with less advanced disease
compared with DDLT (hazard ratio [HR] = 1.11, 95% confidence interval [CI] 0.73-1.69, P
= 0.63) (Table 2). The only factors associated with advanced fibrosis were recipient AST at
transplant (HR = 1.38 for a doubling of AST, 95% CI 1.10-1.74, P = 0.005) and
posttransplant biliary stricture (HR = 2.68, 95% CI 1.75-4.09, P = 0.0001). In a sensitivity
analysis, LDLT was tested for its association with advanced fibrosis both prior to and after
biliary stricture (the former including patients who never had biliary stricture and the time
prior to biliary stricture among patients who had one, and the latter including the time after
biliary stricture among patients who had one). Adjusted for AST and donor age, LDLT
(versus DDLT) was not associated with advanced fibrosis either prior to or following biliary
stricture (HR = 1.19, P = 0.50 and HR 0.86, P = 0.69, respectively). Donor age was not
significantly associated with advanced fibrosis in the overall study population (HR = 1.15
per 10 years, 95% CI1 0.98-1.35, P = 0.10) nor in the population without biliary strictures
(HR =1.13 per 10 years, 95% ClI 0.92-1.38, P = 0.24). Interactions between graft type and
both donor age and cold ischemia time were tested but were not significant. Analysis of the
outcome of Ishak stage 5-6 (or clinical cirrhosis reported on the Advanced Disease form)
yielded similar results (Supporting Table 2, Supporting Fig. 2a,b). Finally, there was no
threshold of DDLT DRI after which LDLT was more advantageous to the recipient with
respect to advanced fibrosis (Supporting Table 3a).

Graft and Patient Survival

Recipients of LDLT versus DDLT did not differ with respect to unadjusted patient (P =
0.43; Fig. 3A) or graft survival (P = 0.32; Fig. 3B). The cumulative patient survival
probabilities at 3, 5, and 7 years were 88%, 79%, and 71% in LDLT and 83%, 77%, and
70% in DDLT recipients, respectively. Recurrent HCV was the primary cause of graft loss
or death in 27% of LDLT and 20% of DDLT recipients (P = 0.45) (Supporting Table 1).

In the Cox regression analysis, controlling for potential confounders, LDLT was not found
to be associated with graft loss (HR = 0.76, 95% CI 0.49-1.18, P = 0.23) (Table 3). The only
factors associated with graft loss were AST at transplant (HR = 1.36 for a doubling of AST,
95% CI 1.1-1.68, P = 0.004), biliary stricture complication (HR = 2.25, 95% CI 1.41-3.57, P
= 0.0006), and creatinine at transplant (HR = 1.74, 95% CI 1.28-2.36, P = 0.0004). If graft
failures or deaths caused by HCC recurrence were censored, the HR for LDLT in association
with graft loss/death was similar (HR = 0.67, P = 0.11). Donor age was not significantly
associated with graft loss or death. Similarly, treated acute rejection and HCV treatment
were not predictive of graft loss, and adjustment for these variables did not change the
association between donor type and graft outcome. Interactions between graft type and both
donor age and cold ischemia time were tested but were not significant.

In an analysis of graft loss among DDLT defined by DRI quartiles and using LDLT as the
reference group, there was no significant difference in graft loss between LDLT and DDLT
recipients until the DRI for DDLT was =1.8 (HR = 2.49, 95% CI 1.26-4.92, P = 0.01,
Supporting Table 3b).
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Discussion

Receipt of LDLT offers a survival advantage to the wait-listed patient compared with
DDLT.22 With the increasing numbers of patients in need of organs, LDLT offers an
important means of expanding the donor pool. While initial studies suggested that outcomes
in liver transplant patients with HCV were worse for LDLT recipients than their DDLT
counterparts, these findings were likely confounded by the “learning curve” for surgical and
postoperative management of LDLT recipients. We have previously shown that in the
A2ALL cohort of HCV-infected patients, short-term graft survival rates were similar
between LDLT and DDLT when transplant outcomes were restricted to LDLT beyond the
first 20 cases at a given site.1> However, the earlier study was limited by a median follow-up
of only 3 years, a histologic follow-up of only 12 months, and lack of information on liver
disease severity in survivors with initial grafts. In the current study, the largest cohort of
HCV-infected LDLT recipients reported to date, we confirm that there is no difference in
graft survival between LDLT and DDLT with a median follow-up of nearly 5 years (up to
maximum of 10.9 years).

While overall graft survival is of key importance in assessing the viability of LDLT for
HCV-infected patients, the issue of whether the natural history of HCV disease is influenced
by the source of the donor was of primary interest in this study Recognizing the critical
importance of donor age in HCV disease progression and the risk of cirrhosis, we
hypothesized that live donors may confer improved outcomes compared with deceased
donors. Additionally, other factors linked to poor graft survival as reflected in the donor risk
index (prolonged cold ischemia time, nontraumatic cause of death) were also absent in
LDLT However, despite these theoretical benefits of LDLT, we did not find that LDLT was
associated with less severe fibrosis. Indeed, even after adjustment for many of the factors
recognized to influence the risk of advanced fibrosis (including treated acute rejection, HCV
treatment, cold ischemia time, and donor age), LDLT was still unassociated with advanced
disease. On the one hand, these results are reassuring to the HCV-infected LDLT recipient,
as no increase in risk of severe disease was evident, but on the other hand, the lack of
benefit was somewhat surprising.

We found that biliary strictures were strongly associated with both fibrosis severity and graft
loss, after adjustment for potential confounders. These results conflict with a study from two
centers that examined HCV and non-HCV recipients with and without biliary complications
and found that, while biliary complications affect early graft loss, the combination of biliary
complications and HCV had no impact on fibrosis rates on 1-year protocol biopsies.23
However, that study focused on early outcomes, included both biliary leaks and strictures,
and the histological assessment at 1 year may have been insufficient to capture the more
long-term effects of biliary complications on advanced fibrosis risk in HCV-infected
patients. Another single-center study reported higher rates of fibrosis among HCV patients
with versus without late strictures (>30 days post-LT) but without use of a time-varying
covariate analysis.24 Our results, in which biliary complications were evaluated as a time-
varying covariate, showed that the development of biliary strictures places the HCV-infected
patient at significant risk of subsequent advanced fibrosis. Given the higher rates of biliary
strictures in LDLT compared with DDLT recipients, biliary strictures will more frequently

Hepatology. Author manuscript; available in PMC 2015 April 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Terrault et al.

Page 8

be a factor influencing fibrosis progression in LDLT recipients. Of note, the rate of biopsy
among patients with biliary complications was not significantly different from those without
biliary complications, minimizing the likelihood of a measurement bias.

Serum AST levels at the time of LT were associated with risk of advanced fibrosis and graft
loss in unadjusted and adjusted analysis. To our knowledge, no prior study has specifically
evaluated pretransplant serum aminotransferase levels as a predictor of post-transplant
outcomes. This may represent a simple and novel predictor of risk and serve to identify
patients who may warrant close follow-up biopsies to monitor disease progression. The
mechanisms underlying this association are entirely speculative, but higher AST levels,
possibly reflecting a genetic or immunological predilection to higher HCV
necroinflammatory activity pre-LT, may persist post-LT There was no relationship between
viral load and AST, and pretransplant antiviral therapy did not modify the association
between AST and disease severity or graft loss (data not shown). In a recently published
study of 1L28B polymorphisms and disease activity post-L T, the GG allele (rs8099917) was
associated with higher AST and ALT levels.?®

A lack of interleukin-28B genotype data of donors and recipients is a limitation of our study.
Overall, the less favorable genotypes are overrepresented among transplant recipients, and
any differences in the distribution of genotypes among recipients of LDLT and DDLT are
likely to be small. Another limitation of our study is lack of complete biopsy information at
all timepoints posttransplant. Missed biopsies were due to several factors including the
patient being on antiviral therapy, presence of relative contraindication (thrombocytopenia),
and presence of cirrhosis based on clinical/radiological criteria. To ensure that those with
advanced disease were “counted,” we had each patient without a biopsy assessed for
advanced disease based on laboratory, clinical, or radiological criteria. These criteria used
typical findings of cirrhosis and so only captured the more severe end of the fibrosis
spectrum. The results of our analysis comparing LDLT and DDLT were similar when we
used histology alone versus histology plus clinical criteria. However, it is acknowledged that
some cases of advanced fibrosis (without clinical cirrhosis) were missed. We also
acknowledge that a lack of central read on all biopsies may introduce measurement bias;
however, our results were similar when analysis was limited to biopsies read centrally,
regardless of which set of central results was used. Moreover, this multicenter study includes
the most comprehensive longitudinal evaluation of histology and graft outcomes among
LDLT to date.

In summary, in this large prospective U.S. study of LDLT recipients, HCV disease
progression is not affected by donor type, and graft loss occurs at similar rates in LDLT and
DDLT recipients with a median follow-up of ~5 years. Our study supports the use of LDLT
in patients with HCV and highlights the need to develop interventions to prevent or halt
HCYV disease progression posttransplantation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Patient Disposition. A total of 513 patients were evaluated for LDLT during the study period

and underwent liver transplantation. A total of 195 LDLT recipients and 180 DDLT
recipients met inclusion criteria. Stage of liver disease was assessed using clinical and

biopsy criteria. A total of 1 LDLT and 16 DDLT patients did not have clinical or biopsy data

to determine stage of disease.
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Fig. 2.

Cumulative Risk of Advanced Disease by Donor Type. The unadjusted cumulative risk of
advanced disease by donor type based on (A) histological data and (B) histological and
clinical data was not significantly different in LDLT (dashed line) and DDLT (solid line)

groups (P > 0.05 for both comparisons by log-rank test).
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Fig. 3.
Cumulative Patient and Graft Survival by Donor Type. The unadjusted cumulative risk of

(A) patient (P = 0.43) and (B) graft survival (P = 0.32) did not differ between recipients of
LDLT versus DDLT.
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Table 1

LDLT and DDLT Recipient Characteristics

LDLT (n = 195)

DDLT (n = 180]

Median [IQR] or n (%) Median [IQR] or n (%) P Value"
Donor Characteristics
Age (years) 37 [27-45] 43 [26-51] 0.01
Age >50 years old 26 (13%) 53 (29%) <0.0001
Male 104 (53%) 100 (56%) 0.42
Race/ethnicity <0.0001
White 164 (84%) 109 (61%)
African American 10 (5%) 31 (17%)
Asian 6 (3%) 6 (3%)
Hispanic/Latino 15 (8%) 33 (18%)
Warm ischemia time (minutes) 36 [30-45] 40 [35-46] 0.004
Cold ischemia time (minutes) 41 [31-60] 423 [300-560] <0.0001
Recipient Characteristics
Age (years) 53 [49-57] 54 [49-58] 0.18
Male 134 (69%) 130 (72%) 0.46
Race 0.31
White 170 (87%) 147 (82%)
African American 7 (4%) 11 (6%)
Other 18 (9%) 22 (12%)
Pretransplant and Peritransplant
BMI (kg/m?) 26.8 [24.2-30.2] 26.6 [23.9-30.2] 0.62
HCC diagnosis 35 (18%) 54 (30%) 0.006
Diabetes 30 (15%) 39 (22%) 0.12
Transplant in the MELD Era 110 (56%) 108 (60%) 0.48
Lab MELD (max 40) 15 [12-18] 19 [14-25] <0.0001
Albumin (g/dL) 2.8[2.4-3.2] 2.7[2.4-3.2] 0.52
Alkaline phosphatase (1U/L) 124 [92-169] 117 [84-154] 0.27
ALT (IU/L) 56 [33-89] 46 [30-76] 0.07
AST (IU/L) 89 [64-136] 79 [56-121] 0.17
Bilirubin (mg/dL) 2.5 [1.5-4.0] 3.5[1.8-6.7] 0.0001
INR 15[1.3-1.7] 1.6 [1.3-2.1] 0.0006
Creatinine (mg/dL) 0.9[0.7-1.2] 1.1[0.8-1.5] 0.0007
Immunosuppressive Therapy
At Month 67
Tacrolimus 92 (87%) 61 (66%) 0.0004
Steroid 55 (52%) 51 (55%) 0.68
Cyclosporine 8 (5%) 21 (23%) 0.002
MMF 48 (45%) 52 (56%) 0.13
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LDLT (n = 195)

DDLT (n = 180]

Median [IQR] or n (%) Median [IQR] or n (%) P Value"
Sirolimus 9 (8%) 16 (17%) 0.06
Ever used Sirolimus 59 (30%) 54 (30%) 0.96
Post-TranspIanti
HCV treatment 77 (55%) 61 (48%) 0.27
SVR 18 (35%) 10 (23%) 0.58
Treatment of acute rejection 71 (39%) 64 (41%) 0.80
Biliary complication 84 (46%) 43 (35%) <0.0001
Bile leak 42 (23%) 17 (10%) 0.001
Biliary stricture 64 (36%) 31 (19%) 0.0014
Follow-up (years) 4.94 [2.82-6.93] 4.26 [2.54-6.03] 0.05

Page 16

*
Chi-square tests for proportions were used for categorical variables, Wilcoxon rank-sum tests were used for continuous variables, log-rank tests

for post-transplant variables.

TData available for 106 LDLTs and 93 DDLTs.

t
Percentages were calculated us

ing Kaplan-Meier estimation.

Abbreviations: MMF, mycophenolate mofetil; SVR, sustained virologic response.
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