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Sirolimus-based immunosuppression improves outcomes in liver
transplantation recipients with hepatocellular carcinoma beyond
the Hangzhou criteria
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Background: The administration of calcineurin inhibitors (CNIs) posttransplant has been implicated as
an independent risk factor for the recurrence of hepatocellular carcinoma (HCC) after liver transplantation
(LT). The new immunosuppressive agent sirolimus (SRL) acts as a primary immunosuppressant or antitumor
agent. In this study we investigated the effect of sirolimus-based immunosuppression compared to CNIs
(non-SRL) on the outcomes of LT candidates with HCC.

Methods: We retrospectively analyzed 204 HCC patients who underwent LT in our hospital between
January 2, 2014 and December 10, 2017. The median of the follow-up duration of patients was 24.5 months.
The patients were divided into a sirolimus (SRL) group (76 patients) and a non-sirolimus (non-SRL) group
(128 patients). Patients exceeding the LT criteria were analyzed as subgroups. Disease-free survival (DFS)
and overall survival (OS) after tumor recurrence were compared using the Kaplan-Meier method. Univariate
and multivariate Cox analyses were used to compare OS between the SRL and non-SRL groups.

Results: The SRL group achieved better OS compared to the non-SRL group, while there was no significant
difference in DFS. Subgroup (Milan criteria-based or Hangzhou criteria-based) analyses revealed that patients
exceeding, rather than meeting, the Milan or Hangzhou criteria benefited from SRL (exceeding the Milan
criteria: P=0.002; exceeding the Hangzhou criteria: P<0.001). There was no significant difference in OS
between the SRL group and the non-SRL group that met the Milan or Hangzhou criteria.

Conclusions: SRL can improve survival outcomes in LT patients with HCC exceeding the Hangzhou

criteria.
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Introduction

Hepatocellular carcinoma (HCC) with a 5-year survival
rate of 14-18%, makes a major contribution to malignancy-
related death worldwide (1). In particular, more than
400,000 people die of HCC every year in China, accounting
for over half of all global liver cancer-related deaths (2).
Liver transplantation (LT) is one of the most effective
treatments for HCC, which removes the entire diseased
liver and minimizes tumor recurrence rates. However, the
S-year tumor recurrence rate posttransplant is 20-57.8%
(3-5), and tumor recurrence posttransplant is associated
with a poor prognosis.

In the past two decades, the most effective means to
reduce the rate of recurrence posttransplant has been
careful screening for transplant recipients. The introduction
of the Milan criteria in 1996 facilitated patient selection (6).
However, the Milan criteria impose too strict restrictions
on tumor size and number, and many HCC patients will
lose the chance of LT based on the Milan criteria. Some
new selection criteria for liver transplant recipients have
been introduced, such as the University of California San
Francisco standard (7) and the up-to-seven standard (3).
the Hangzhou criteria proposed by our center introduced
the biological characteristics and pathological features of
tumors for the first time as the selection criteria for liver
transplant recipients (4).

Calcineurin inhibitors (CNIs), such as tacrolimus
(Tac) and cyclosporine A (CsA), are the most common
immunosuppressants for solid organ transplantation,
including LT (8). They can significantly prevent acute
rejection. However, at the same time, they also have obvious
side effects, such as cardiovascular complications, kidney
toxicity, and diabetes (9). In addition, the administration of
CNIs posttransplant has been implicated as an independent
risk factor for the recurrence of HCC after LT (10). The
new immunosuppressive agent mTOR inhibitors such as
sirolimus (SRL) and everolimus have been shown to have
antiproliferative and antiangiogenic pharmacological effects
in a variety of solid tumors (11,12). However, it is still not
clear whether mTOR inhibitors have a potential benefit
for antitumor activity in HCC transplant patients, and
the population who benefits remains controversial (13).
Therefore, in the present study, we retrospectively analyzed
the effects of SRL-based immunosuppressive regimens
posttransplant on the recurrence and survival of 204 HCC
patients who underwent LT between January 2, 2014 and
December 10, 2017, to provide suggestions for HCC liver
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cancer transplant recipients.

Methods
Study population and data sources

In our study, we collected data on 204 HCC patients who
underwent liver transplantation at the First Affiliated
Hospital of Zhejiang University between January 2,
2014 and December 10, 2017 (Figure 1). All the patients
received deceased donor liver transplantation. The median
of the follow-up duration of patients was 24.5 months.
The patients’ data were obtained from the China Liver
Transplant Registry (CLTR) database and our center’s
database. The patients were divided into two groups
according to the presence or absence of SRL treatment:
the SRL group and the non-SRL group. The following
inclusion criteria were applied: pathologically confirmed
HCC; and a complete postoperative follow-up record. The
following exclusion criteria were applied: patients initially
using SRL less than 30 days before tumor recurrence;
patients with a survival time of less than 80 days; patients
with noncontinuous drug treatment; patients who died
of noncancer causes; and patients with multiple primary
malignant tumors.

The variables examined were age, sex, HCC LT criteria
(Milan or Hangzhou criteria), the Edmondson grade, the
number of tumor nodules, vascular invasion, size of the
major nodule, the level of preoperative AFP expression,
treatment before LT [transarterial chemoembolization
(TACE) and radiofrequency ablation (RFA)], the
preoperative model of end-stage liver disease (MELD)
score, the presence of a capsule complete and the HBV
infection status.

Immunosuppressive protocol

In all patients, baliximab (20 mg) was administered
within 2 hours before operation and in the forth day after
operation. Methylprednisolone (500 mg) was intraoperative
administered. Then, Tac/CyA + mycophenolate-based
immunosuppressive protocol was performed in the early
period after operation. In the SRL group, SRL was typically
administered 30-45 days after transplantation because it
may delay wound healing. The blood concentration of SRL
was stable at 4-10 ng/mL. The dose of CNI was reduced to
half at the start of SRL and withdrawn when target levels
of SRL were reached. In the control group, tacrolimus/

Ann Transl Med 2020;8(4):80 | http://dx.doi.org/10.21037/atm.2020.01.10



Annals of Translational Medicine, Vol 8, No 4 February 2020

| All patients (n=277) |
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Died of noncancer causes (n=6)

| Included (n=204)

Figure 1 Diagram of patient selection.

cyclosporine A was kept administered and the dosage was
adjusted according to liver function and concentration of
the blood immunosuppressant. The mycophenolate was
used all the time in both groups.

Statistical analysis

Statistical analysis was performed using the Statistical
Package for Social Sciences (SPSS 23.0 IBM Corporation,
Armonk, NY). All P values were two-tailed, and significance
was defined as P<0.05. Follow-up after transplantation
was defined as the time from transplantation to death or
the time of the last follow-up. A chi-square test was used
for the statistical analysis of categorical variables. A #-test
was used for the statistical analysis of continuous variables.
Overall survival (OS) and disease-free survival (DFS) were
the primary outcomes and they were computed using the
Kaplan-Meier method, and a log-rank test was used to assess
differences between curves. All the factors with P<0.05 in the
Cox univariate analysis were also analyzed in the multivariate
analysis using the Cox proportional hazards model.

Results
Patient characteristics

A total of 204 liver transplant recipients with HCC were
examined in this study. There were 76 patients in the
SRL group and 128 patients in the non-SRL group. No
significant difference in demographics was found between
the two groups (Zuable I). Notably, HBV-infected patients
accounted for 89% of all the patients in our study: 84.8% in
the SRL group and 84.8% in the non-SRL group.

Survival analysis in all patients

The median DFS and OS times in both groups were
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determined (Figure 24,B). The 1- and 3-year DFS rates of
the SRL group were 76.3% and 65.7%, respectively, while
in the non-SRL group, the 1- and 3-year DFS rates were
68.0% and 66.4%, respectively. No significant difference
was found between the two groups (P=0.755). The 1- and
3-year OS rates of the SRL group were 97.4% and 85.5%,
respectively, while in the non-SRL group, the 1- and 3-year
OS rates were 82.0% and 71.9%, respectively. The SRL
group had a better prognosis than the non-SRL group
(P<0.001).

Univariate and multivariate Cox regression analyses of
the risk factors for overall survival of all patients showed
that the use of SRL was an independent protective factor of
prognosis (1uble 2), while the number of tumor nodules, the
level of preoperative AFP expression and vascular invasion
were independent risk factors for prognosis.

Effect of SRL on the survival of HCC patients after LT
based on LT criteria

In the patients fulfilling the Milan criteria, there were
26 patients in the SRL group and 51 patients in the non-
SRL group. No significant difference in OS was found
between the two groups (P=0.799) (Figure 3A). There were
39 patients and 73 patients who fulfilled the Hangzhou
criteria in the SRL group and the non-SRL group,
respectively. Similarly, no significant difference in OS was
found between the two groups (P=0.978) (Figure 3B).

There were 50 patients and 77 patients exceeding the
Milan criteria in the SRL group and the non-SRL group,
respectively. The median OS of patients exceeding the
Milan criteria was 35.5 months in the non-SRL group,
while the median OS of patients in the SRL group was
not determined. We found that patients exceeding the
Milan criteria in the SRL group experienced longer OS
than those in the non-SRL group at each time point
examined (P<0.001) (Figure 3C). Similarly, among the 92
liver transplant recipients exceeding the Hangzhou criteria,
the SRL group experienced longer OS than those in the
non-SRL group at each time point examined (P<0.001)
(Figure 3D). The median OS of patients exceeding the
Hangzhou criteria was 20.3 months in the non-SRL group,
while the median OS of patients in the SRL group was not
determined.

However, no significant difference in DFS was observed
between the SRL and non-SRL groups regardless of
whether the patients fulfilled or exceeded both the Milan
and Hangzhou criteria after UT" (Figure SI). The effect of
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Table 1 Characteristics of the patients

Variable All (n=204) Non-SRL group (n=128) SRL group (n=76) P
Age, years 51.6 [29-71] 51.9 [30-71] 50.9 [29-67] 0.38
Gender, n (%) 0.861
Males 187 (91.7) 117 (91.4) 70 (92.1)
Females 17 (8.3) 11 (8.6) 6(7.9)
LT standard, n (%) 0.688
Milan 77 (37.7) 51 (39.8) 26 (34.2)
Milan-Hangzhou 35(17.2) 22 (17.2) 13(17.1)
Beyond-Hangzhou 92 (45.1) 55 (43.0) 37 (48.7)
Edmondson grade, n (%) 0.557
Low (I/11) 94 (46.1) 61 (47.7) 33 (43.4)
High (I1I/1V) 110 (53.9) 67 (52.3) 43 (56.6)
Tumor nodules, n (%) 0.226
1 78 (38.2) 53 (41.4) 25 (32.9)
>2 126 (61.8) 75 (58.6) 51 (67.1)
Largest tumor size, n (%) 0.389
>5 cm 83 (40.7) 55 (43.0) 28 (36.8)
<5cm 121 (59.3) 73 (57.0) 48 (63.2)
Vascular invasion, n (%) 0.868
No 141 (69.1) 89 (69.5) 52 (68.4)
Yes 63 (30.9) 39 (30.5) 24 (31.6)
AFP, n (%) 0.15
<200 ng/mL 135 (66.2) 80 (62.5) 55 (72.4)
>200 ng/mL 69 (33.8) 48 (37.5) 21 (27.6)
Transarterial chemoembolization before 0.12
LT, n (%)
No 103 (50.5) 70 (54.7) 33 (43.4)
Yes 101 (49.5) 58 (45.3) 43 (56.6)
Radiofrequency ablation before LT, n (%) 0.688
No 177 (86.8) 112 (87.5) 65 (85.5)
Yes 27 (13.2) 16 (12.5) 11 (14.5)
Model of end-stage liver disease (MELD) 18.0+11.1 19.0+11.5 16.5+10.3 0.125
Capsule, n (%) 0.111
Complete 114 (55.9) 77 (60.2) 37 (48.7)
Incomplete 90 (44.1) 51 (39.8) 39 (51.3)
HBV, n (%) 0.076
No 22 (10.8) 10(7.8) 12 (15.8)
Yes 182 (89.2) 118 (92.2) 64 (84.2)
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Figure 2 Effect of sirolimus (SRL) on the survival of hepatocellular carcinoma (HCC) patients after liver transplantation (LT). The disease-
free survival (DFS) (A) and overall survival (OS) (B) were analyzed between the non-SRL and SRL groups of HCC patients after LT

(Kaplan-Meier, log-rank test).

Table 2 Univariate and multivariate Cox regression analysis of risk factors for overall survival of the all patients

Univariate analysis

Multivariate analysis

Variable
Exp (B) 95% Cl P Exp (B) 95% CI P

Use of sirolimus 0.420 0.214-0.825 0.012 0.359 0.182-0.710 0.003
Age 1.018 0.982-1.055 0.341

Model of end-stage liver disease (MELD) 1.020 0.997-1.044 0.092

Gender (female) 1.190 0.471-3.008 0.712

Edmondson grade (high) 1.243 0.698-2.211 0.460

Tumor nodules >2 4.460 1.999-9.954 <0.001 3.196 1.404-7.276 0.006
Largest tumor size =5 cm 2.550 1.434-4.535 0.001

Vascular invasion 3.974 2.236-7.062 <0.001 3.121 1.714-5.686 <0.001
AFP levels =200 ng/mL 3.829 2.141-6.848 <0.001 2.856 1.580-5.164 0.001
Transarterial chemoembolization before LT 1.012 0.574-1.784 0.967

Radiofrequency ablation before LT 0.854 0.363-2.009 0.717

Capsule (complete) 0.699 0.393-1.242 0.222

HBV 1.264 0.454-3.519 0.654

SRL on the survival of HCC patients who exceeded the
Milan criteria but fulfilled the Hangzhou criteria after LT
was also explored. DFS (Figure S24) and OS (Figure S2B)
were not significantly different between the non-SRL and
SRL groups of HCC patients after L'

Survival analysis in patients who exceeded the Milan or
Hangzbou criteria after LT

Univariate and multivariate Cox regression analyses of risk
factors for overall survival of the patients who exceeded

© Annals of Translational Medicine. All rights reserved.

the Milan criteria after LT showed that the use of SRL was
an independent protective factor of prognosis (P=0.003),
while a preoperative AFP level >200 ng/mL (P<0.001) and
vascular invasion (P=0.011) were identified as independent
risk factors for prognosis (Table 3).

Univariate and multivariate Cox regression analyses
of risk factors for the overall survival of patients who
exceeded the Hangzhou criteria showed that the use of
SRL was an independent protective factor of prognosis
(P=0.002), while a preoperative AFP level >200 ng/mL
(P=0.001) was identified as an independent risk factor for
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Figure 3 Effect of sirolimus (SRL) on the survival of hepatocellular carcinoma (HCC) patients after liver transplantation (L'T). The overall

survival (OS) were analyzed between the non-SRL or SRL groups of HCC patients after liver transplantation (L'T) based on Milan criteria
(A,C) or Hangzhou criteria (B,D) (Kaplan-Meier, log-rank test).

Table 3 Univariate and multivariate Cox regression analysis of risk factors for overall survival of the patients exceeding Milan criteria

Univariate analysis

Multivariate analysis

Variable
Exp(B) 95% Cl P Exp(B) 95% Cl P

Use of sirolimus 0.308 0.147-0.643 0.002 0.318 0.150-0.675 0.003
Age 1.018 0.981-1.058 0.343

Model of end-stage liver disease (MELD) 1.012 0.998-1.036 0.324

Gender (female) 1.121 0.271-4.648 0.874

Edmondson grade (high) 1.044 0.570-1.910 0.890

Tumor nodules =2 2.187 0.860-0.560 0.100

Largest tumor size =5 cm 2.550 1.434-4.535 0.001

Vascular invasion 2.231 1.199-4.153 0.011 2.287 1.207-4.333 0.011
AFP levels =200 ng/mL 3.976 2.112-7.483 <0.001 3.346 1.757-6.372 <0.001
Transarterial chemoembolization before LT 0.915 0.500-1.673 0.773

Radiofrequency ablation before LT 0.903 0.355-2.296 0.830

Capsule (complete) 0.641 0.347-1.184 0.156

HBV 2.104 0.650-6.810 0.214
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Table 4 Univariate and multivariate Cox regression analysis of risk factors for overall survival of the patients exceeding Hangzhou criteria

Univariate analysis

Multivariate analysis

Variable
Exp (B) 95% Cl P Exp (B) 95% Cl P

Use of sirolimus 0.247 0.108-0.565 0.001 0.271 0.118-0.621 0.002
Age 1.024 0.985-1.065 0.229

Model of end-stage liver disease (MELD) 1.013 0.989-1.039 0.293

Gender (female) 1.256 0.300-5.259 0.755

Edmondson grade (high) 1.147 0.598-2.202 0.679

Tumor nodules =2 2.149 0.760-6.075 0.149

Largest tumor size =5 cm 1.422 0.723-2.795 0.308

Vascular invasion 1.651 0.795-3.427 0.178

AFP levels =200 ng/mL 3.585 1.793-7.169 <0.001 3.294 1.637-6.628 0.001
Transarterial chemoembolization before LT 0.756 0.394-1.450 0.400

Radiofrequency ablation before LT 1.126 0.438-2.894 0.806

Capsule (complete) 0.892 0.456-1.745 0.739

HBV 1.771 0.543-5.781 0.343

prognosis (Table 4). patients with LT may benefit from SRL (15,17-19), the

The characteristics of the patients in the subgroups
described above are displayed in Tzble S1 and Table S2.
It is worth noting that the proportion of patients with a
preoperative AFP level >200 ng/mL in the SRL group was
significantly higher than that in the non-SRL group.

Discussion

Postoperative tumor recurrence is the main factor affecting
the survival of HCC patients with LT. In our study, we
found that SRL improved the survival outcome of liver
transplant recipients with HCC. The role of SRL in HCC
patients with LT is controversial (13-15). Previous studies
have suggested that SRL is not beneficial in reducing
mortality (16) because of an insufficient sample size.
However, Yanik et a/. reported that SRL did not appear
to be beneficial in reducing all-cause mortality among
3,936 HCC liver recipients (14). We believe that although
the sample size was large, all patients who met the Milan
criteria were included, which may have resulted in a
negative result. Interestingly, another study found that SRL
was associated with significant reduction in the risk of death
for liver recipients transplanted for HCC, compared to
those that remained on tacrolimus or cyclosporine” (15).
Although accumulating evidence suggests that HCC

© Annals of Translational Medicine. All rights reserved.

population who may benefit from SRL is controversial. In
our study, the subgroup survival analysis found that HCC
patients with I'T" both beyond the Milan criteria and beyond
the Hangzhou criteria benefited from SRL. Similarly, the
other two studies from China also suggest that SRL may
improve the OS of HCC liver transplant recipients beyond
the transplant criteria (UCSF or the Milan criteria) (18,19).
A phase 3 randomized controlled trial reported that SRL in
liver transplant recipients with HCC did not improve long-
term RES beyond 5 years, in part, due to the increasing rate
of SRL discontinuation after 3 years, exceeding 35% by
5 years. However, RFS and OS benefits were evident in the
first 3 to 5 years, especially in low-risk (fulfilled the Milan
criteria) patients (13). We hypothesize that the ethnic and
etiological differences may be responsible for this finding.
Approximately 90% of patients in our study had hepatitis
B, and 95.1% of the patients in the SILVER study were
Caucasian. Hepatitis C and nonalcoholic hepatitis are the
main causes of HCC in Caucasians.

Although Zhou et al. (19) also reported a survival benefit
of postoperative SRL in patients with HCC beyond the
Milan criteria, the factors of included in the survival analysis
analyzed only the influence of the Child-Pugh-Turcotte
Score, microvascular invasion and the immunosuppressive
protocol was assessed on prognosis and lacked information
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on important variables, such as the Edmondson grade, the
number of tumor nodules, the preoperative AFP level, and
the treatment protocol before LT. Furthermore, the Milan
criteria may be too strict for screening for liver transplant
recipients. The Hangzhou criteria, which are more suitable
for HCC patients with hepatitis B in China, break through
the limitation of a tumor diameter of 5 cm and add AFP
expression and the tumor histological grade as conditional
restrictions, expanding the indications for LT for HCC
patients (4). Interestingly, although the OS time of the
SRL group was prolonged compared to that of the non-
SRL group in patients exceeding the Milan or Hangzhou
criteria, no significant difference in OS was found between
the SRL and non-SRL groups in patients who exceeded the
Milan criteria but met the Hangzhou criteria. However, the
sample size of patients in this group is small, and further
large-sample studies are needed.

Similar to previous studies (14,20), SRL did not improve
postoperative recurrence in all liver transplant patients
with HCC. However, in patients exceeding the Hangzhou
criteria, we observed that the SRL group experienced longer
DEFES than the non-SRL group, although no significant
difference was detected.

There are certain limitations to our study. This study was
a retrospective study; therefore, selection bias is inevitable.
We need prospective studies and high-level randomized
controlled trials to confirm the conclusions of this study in
the future.
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Figure S1 Effect of sirolimus (SRL) on the survival of hepatocellular carcinoma (HCC) patients after liver transplantation (LT) based on
LT criteria. The disease free survival (DFS) were analyzed between the non-SRL or SRL groups of HCC patients after LT based on Milan
criteria (A,B) or Hangzhou criteria (C,D) (Kaplan-Meier, log-rank test).
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Figure S2 Effect of sirolimus (SRL) on the survival of hepatocellular carcinoma (HCC) patients exceeding Milan criteria but fulfilling
Hangzhou criteria after liver transplantation (LT). The disease free survival (DFS) (A) and overall survival (OS) (B) were analyzed between
the non-SRL and SRL groups of HCC patients after LT (Kaplan-Meier, log-rank test).



Table S1 Characteristics of the patients who exceeding Milan Table S2 Characteristics of the patients exceeding Hangzhou

criteria criteria
Variable All (n=127) grﬁﬁg'(i':;n SF;';:%;”F’ P Variable All (n=92) grgzg'(i 5'55) SFZ:;:%;’)“F’
Age 51.7 [29-71] 52.31 [33-71] 50.7 [29-67] 0.296 Age 51.5[29-71] 52.8[33-71] 49.4[29-63] 0.079
Gender 0.366 Gender, n (%) 0.526
Males 122 (96.1) 73 (94.8) 49 (98.0) Males 88 (95.7) 36 (97.3) 52 (94.5)
Females 5(3.9) 4(5.2) 1(2.0) Females 4 (4.3) 12.7) 3(5.5)
Edmondson grade 0.301 Edmondson grade, n (%) 0.16
Low (I/11) 58 (45.7) 38 (49.4) 20 (40) Low (I/1l) 43 (46.7) 29 (52.7) 14 (37.8)
High (l1I/1V) 69 (54.3) 39 (50.6) 30 (60) High (1I/1V) 49 (53.3) 26 (47.3) 23 (62.2)
Tumor nodules 0.597 Tumor nodules, n (%) 0.524
1 25(19.7) 14 (18.2) 11 (22.0) 1 17 (18.5) 9 (16.4) 8 (21.6)
>2 102 (80.3) 63 (81.8) 39 (78.0) >2 75 (81.5) 46 (83.6) 29 (78.4)
Largest tumor 0.128 Largest tumor size, n (%) 0.086
size >5 cm 35(38.0) 17(30.9) 18 (48.6)
>5cm 53 (41.7) 28 (36.4) 25 (50.0) <5cm 57 (62.0) 38 (69.1) 19 (51.4)
<5cm 74(58.3) 49 (63.6) 25 (50.0) Vascular invasion, n (%) 0.541
Vascular invasion 0.77 No 29 (31.5) 16 (29.1) 13 (35.1)
No 64 (504) 38 (494) 26 (52.0) Yes 63 (68.5) 39 (70.9) 24 (64.9)
Yes 63 (49.6) 39 (50.6) 24 (48.0) AFP. 1 (%) 0.037
AFP 0.006

<200ng/mL 50 (54.3)  25(455) 25 (67.6)

=200ng/mL. 75(9.1)  38(49.4) 37 (74.0 >200ng/mL 42 (45.7)  30(54.5) 12 (32.4)

>200ng/mL 52 (40.9) 39 (50.6) 13 (26.0)

TACE before LT, n (%) 0.834

TACE before LT 0.504 No 41(446) 25@455 16 (43.2)

No 58 (457)  3r@s1)  21(42.0) Yes 51(554)  30(545)  21(56.8)

Yes 69 (543) 40(51.9) 29 (58.0) REA befors LT, n (%) 0785
RFA before LT o.777 No 83(90.2)  50(90.9) 59.1)

No 113(89.0) 69(89.6) 44 (88.0) ves 008 33802 4(108)

Yes 14(1.0 8(10.4) 6(12.0) MELD 19.54+12.3 21.2+13.1  17.08+10.5 0.1

MELD 10.8411.8 22.18+12.7  16.0:9.60.003 Capsule, n (%) 0372
Capsule 0.475 Complete 47 (515)  26(47.3)  29(52.7)

Complete 56 (44.1)  32(41.6) 24 (48.0) Incomplete 45 (48.9)  21(56.8) 16 (43.2)

Incomplete 71 (565.9) 45 (58.4) 26 (52.0) HBV, n (%) 0.459
HBY 0.352 No 12(13.00  6(10.9) 6(16.2)

No 16 (126  8(104) 8(16.0 Yes 80(87.00  49(89.1)  31(83.8)

Yes 111(874) 69 (89.6) 42 (84.0)
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