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Bridging therapies to liver transplantation
for hepatocellular carcinoma: A bridge to nowhere?
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Backgrounds/Aims: Liver Transplantation (LT) is a recognized treatment for Hepatocellular Carcinoma (HCC). The role
of Bridging Therapies (BT) remains controversial. Methods: From January 2001 to October 2012, 192 patients were
referred to the National University Hospital, Singapore for consideration of LT for HCC. Sixty-five patients (33.8%)
were found suitable for transplant and were placed on the waitlist. Analysis was performed in these patients. Results:
The most common etiology of HCC was Hepatitis B (n=28, 43.1%). Thirty-six patients (55.4%) received BT. Seventeen
patients (47.2%) received TACE only, while 10 patients (27.8%) received radiofrequency ablation (RFA) only. The remaining patients received a combination of transarterial chemoembolization (TACE) and RFA. Baseline tumor and patient characteristics were comparable between the two groups. The overall dropout rate was 44.4% and 31.0% in the
BT and non-BT groups, respectively (p=0.269). The dropout rate due to disease progression beyond criteria was 6.9%
(n=2) in the non-bridged group and 22.2% (n=8) in the bridged group (p=0.089). Thirty-nine patients (60%) underwent
LT, of which all patients who underwent Living Donor LT did not receive BT (n=4, 21.1%, p=0.030). The median time
to LT was 180 days (range, 20-558 days) in the non-BT group and 291 days (range, 17-844 days) in the BT group
(p=0.214). There was no difference in survival or recurrence between the BT and non-BT groups (p=0.862).
Conclusions: BT does not influence the dropout rate or survival after LT but it should be considered in patients who
are on the waitlist for more than 6 months. (Ann Hepatobiliary Pancreat Surg 2018;22:27-35)
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INTRODUCTION

grafts in Singapore over the past 9 years. In 2006, Lim
et al.3 reported median wait time for adult recipients of

Liver Transplantation (LT) has become an established

approximately 16.2 months. Since then, the demand for

treatment for the management of Hepatocellular Carcinoma

liver grafts has increased and so has the waiting time in

1

(HCC). Since Mazzaferro et al. reported their experience

a similar proportion. The management of HCC patients

with the Milan Criteria in 1996, other centers have re-

while on the waitlist remains controversial. Many centers

ported similar outcomes using this criteria. Yao et al.2 at

employ interventional therapy called Bridging Therapy

the University of California, San Francisco (UCSF) in

(BT) such as Trans-arterial Chemoembolization (TACE)

2001 reported an overall survival of 75.2% with the new

and/or Radiofrequency Ablation (RFA) to prevent patients

UCSF Criteria, extended from the Milan Criteria. Our

from progressing beyond criteria while they await an

center adopted the UCSF Criteria in 2007, and since then,

organ. This paper aims to study the role of BT in patients

it has seen a substantial increase in the demand for liver

with HCC needing LT.

Received: March 21, 2017; Revised: August 31, 2017; Accepted: September 17, 2017
Corresponding author: Alfred Wei Chieh Kow
Division of Hepatobiliary and Pancreatic Surgery and Liver Transplantation, Department of Surgery, University Surgical Cluster, National
University Hospital, 1E, Kent Ridge Road, NUHS Tower Block, Level 8, Singapore 119228
Tel: +65-6779-5555, Fax: +65-6777-8427, E-mail: alfred_kow@nuhs.edu.sg
Copyright Ⓒ 2018 by The Korean Association of Hepato-Biliary-Pancreatic Surgery
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Annals of Hepato-Biliary-Pancreatic Surgery ∙ pISSN: 2508-5778ㆍeISSN: 2508-5859

28 Ann Hepatobiliary Pancreat Surg Vol. 22, No. 1, February 2018

MATERIALS AND METHODS

for consideration for LT were reviewed. Patients who were
not keen to undergo LT or those who were beyond Criteria

In Singapore, LT is one of the accepted modalities for

(Milan Criteria prior to 2007 and UCSF Criteria from

the treatment of HCC, and since 2007, the UCSF Criteria

2007 onwards) for LT were excluded from the study.

for LT for HCC has been adopted for the purpose of or-

Those who completed the LT workup and were found to

gan allocation (prior to that, the Milan criteria was adopt-

be suitable for LT were included in the study.

ed). HCC is usually treated using a multimodality ap-

Transplanted patients were followed up for a minimum pe-

proach while the patient is on the waitlist. Common BT

riod of 3 years to assess long-term oncological outcomes.

options include RFA and/or TACE. Other modalities such

Data collected included basic demographics, disease

as Percutaneous Ethanol Injection (PEI) are used se-

and tumor characteristics at various time points including

lectively if RFA cannot be performed based on the loca-

at the time of listing and post-BT. Data on clinical out-

tion of the tumor. In addition, Y-90 treatment can also

comes such as BT-related complications, duration of stay

be considered as BT wherever appropriate. Patients with

post-transplant, and long term outcomes such as re-

HCC on the waitlist were carefully monitored with 3

currence data and overall survival was also collected.

monthly quadriphasic CT or MRI scans to assess tumor

Statistical analysis was performed using IBM SPSS soft-

progression. The decision regarding BT was made at a

ware version 22 (SPSS, Chicago, IL, USA). Continuous

weekly multidisciplinary tumor board and LT meeting,

data was expressed as median values (range) while cate-

where surgeons, interventional radiologists, hepatologists,

gorical data was expressed as a number with percentages.

and oncologists are present. In patients who had received

A two-tailed p-value ＜0.05 was considered statistically

BT, pre and post intervention imaging was performed to

significant.

assess the effect of BT on tumor burden. The effect of

This was a retrospective study performed at the National

BT on tumor burden was classified according to the

University Hospital, Singapore. The study did not require

Response Evaluation Criteria In Solid Tumors (RECIST)

formal Domain Specific Review Board (DSRB) Review

4

Guidelines (Version 1.1). In patients who had received

as it was classified as a Quality Improvement/Quality

multiple BT, RECIST criteria were determined by com-

Assessment project (NHG DSRB Ref: 2013/00734).

paring imaging performed at listing and that performed
just prior to the transplant or at the time when they were

RESULTS

removed from the waitlist. Patients with HCC who found
a suitable living donor and were scheduled to undergo

A total of 192 consecutive patients were referred to the

Living Donor Liver Transplantation (LDLT) can avoid BT

National University Center for Organ Transplantation with

if the date of transplantation was less than 6 weeks from

the diagnosis of HCC, needing LT, from January 2001 to

the time of the most recent scan.

October 2012. Those who were not keen to undergo LT

Patients with HCC needing LT who have a natural

after counselling (n=50) or those who were beyond cri-

Modified End-stage Liver Disease (MELD) score of less

teria (n=37) were excluded. The remaining patients went

than 15 are allocated a HCC MELD exception score of

on to complete the pre-LT work-up. Forty patients were

15 points upon enlistment into the national waiting list.

found unsuitable for LT or did not complete the work-up.

The tumor should be Stage II and above with no major

The remaining 65 patients were placed on the national

vascular invasion or extrahepatic disease. However, unlike

waitlist for LT and were included in our study. Flowchart

the MELD score allocation for HCC in USA (United

for referral and study inclusion is appended in Fig. 1.

5

Network for Organ Sharing, UNOS), the score of 15

Baseline patient demographics and disease characteristics

points for HCC patients in Singapore is considered

were comparable between the two groups and are detailed

non-progressive, i.e., no additional points are given for

in Table 1. Given the multi-modality approach to the

waiting longer on the list.

management of HCC, patients could be treated with RFA,

All patients who were referred to our institution from

TACE, PEI or a combination of these treatments prior to

January 2001 to October 2012 with the diagnosis of HCC

LT. Data regarding the various prelisting treatments re-
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Fig. 1. Flowchart for referrals to
NUH for consideration of LT
for HCC.

ceived by patients are presented in Table 2.

(30.6%) had Stable Disease (SD), and 11 patients (30.6%)
had Progressive Disease (PD) in response to BT.

Clinical outcomes
In our cohort, 36 patients (55.4%) received BT while
on the waitlist. Baseline patient and tumor characteristics
were similar between the two groups as shown in Tables
1 and 2. There was a significantly larger group of patients
in the BT group with compensated liver cirrhosis (n=26,
72.2%) compared to the non-BT group (n=10, 34.5%)
(p=0.007). The majority of patients received a single BT
(n=19, 52.8%). Out of the remaining 17 patients, 9 received BT twice (25.0%) and 5 patients underwent at least
4 interventions before LT (13.9%). In terms of the BT
modality, 17 patients (47.2%) received TACE only, while
10 patients (27.8%) received RFA only. Nine patients
(25%) received a combination of TACE and RFA. While
there was no mortality following BT, 3 patients suffered
morbidity from BT. One patient developed right- sided
pneumothorax following RFA which did not require any
intervention and resolved spontaneously and 2 patients developed groin hematomas post TACE. There were no cases of irreversible hepatic decompensation requiring urgent
LT. In the cohort that received BT, eleven patients
(30.6%) achieved a Completed Response (CR), 3 patients
(8.3%) achieved a Partial Response (PR), 11 patients

In the non-BT group, 65.5% of patients (19/29) eventually received LT compared to 55.6% of patients (20/36)
in the BT group (p=0.415). These 39 patients (60%) successfully underwent LT at a median of 157 days (range,
17-844 days) from the time of listing. Of the 26 patients
who were not transplanted, 10 patients (15.4%) had disease progression beyond criteria. Two of them did not receive BT while 8 patients received BT, although the difference was not statistically significant (p=0.089). The remaining 15 patients were removed from the waitlist for
reasons mentioned in Table 3.
Among the patients who received LT, a significantly
higher proportion of patients who underwent LDLT did
not receive BT (n=4, 21.1%, p=0.030). None of the patients who received BT underwent LDLT. The median
time from waitlist to LT was 180 days (range, 20-558
days) in the non-BT group and 291 days (range, 17-844
days) in the BT group (p=0.214).
In our cohort, the overall dropout rate at 6 months was
18.4%, while the dropout rate due to tumor progression
beyond criteria was 6.2%. The percentage rose to 29.2%
and 12.3%, respectively at 12 months. Subgroup analysis
did not reveal any significant difference in dropout rates
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Table 1. Demographics and disease characteristics of patients put on the waitlist for HCC

Demographics
Gender
Male
Female
Race
Chinese
Malay
Indian
Others
Age
Age more than 60
Age less than 60
Diabetes mellitus
Yes
No
Hypertension
Yes
No
Disease characteristics
Etiology of liver disease
Hepatitis B cirrhosis
Hepatisis C cirrhosis
Alcoholic cirrhosis
Non-alcoholic steatohepatitis
Primary biliary cirrhosis (PBC)
Others
Child’s score at listing
A
B
C
AFP at listing
Number of lesions at listing
0*
1
2
3
Combined tumour size at listing (mm)
History of ruptured HCC

Overall (n=65)

Not bridged (n=29)

Bridged (n=36)

p-value

56 (86.2%)
9 (13.8%)

26 (89.7%)
3 (10.3%)

30 (83.3%)
6 (16.7%)

0.463

56 (86.2%)
2 (3.1%)
0
7 (10.7%)
57 (8-69)
23 (35.4%)
42 (64.6%)

24 (82.8%)
1 (3.4%)
0
4 (13.8%)
54 (34-69)
8 (27.6%)
21 (72.4%)

32 (88.9%)
1 (2.8%)
0
3 (8.3%)
59 (8-68)
15 (41.7%)
21 (58.3%)

0.764

38 (58.5%)
27 (41.5%)

19 (65.5%)
10 (34.5%)

19 (52.8%)
17 (47.2%)

0.300

44 (67.7%)
21 (32.3%)

20 (69%)
9 (31%)

24 (66.7%)
12 (33.3%)

0.844

38
9
9
5
1
3

(58.5%)
(13.8%)
(13.8%)
(7.7%)
(1.5%)
(4.7%)

15
5
2
4

23
4
7
1
1

(63.9%)
(11.1%)
(19.4%)
(2.8%)
(2.8%)
0

0.086

36
20
9
9.7

(55.4%)
(30.8%)
(13.8%)
(1.0-1,490)

10
12
7
8.8

(34.5%)
(41.4%)
(24.1%)
(1.5-334.9)

(72.2%)
(22.2%)
(5.6%)
(1.0-1,490)

0.007

11
30
18
6
21
1

(16.9%)
(46.2%)
(27.7%)
(9.2%)
(0-70)
(1.5%)

8
11
7
3
14

(27.6%)
(37.9%)
(24.1%)
(10.4%)
(0-70)
0

(8.3%)
(52.8%)
(30.6%)
(8.3%)
(0-68)
(2.8%)

0.204

(51.7%)
(17.2%)
(6.9%)
(13.8%)
0
3 (10.4%)

26
8
2
10.95
3
19
11
3
24.5
1

0.530
0.238

0.060

0.088
0.366

*Patients had received prelisting treatments with no demonstrable viable tumor on imaging at the time of listing
p＜0.05 as statistically significant

Table 2. Pre-listing treatment characteristics of patients put on the waitlist for HCC
Prelisting treatments
Prelisting treatment
Yes
No
Type of prelisting treatment
RFA only
TACE only
Resection only
Combined
Number of prelisting treatments
1
＞1

Overall (n=65)

Not bridged (n=29)

Bridged (n=36)

p-value

51 (78.5%)
14 (21.5%)

25 (86.2%)
4 (13.8%)

26 (72.2%)
10 (27.8%)

0.173

6
28
6
11

3
16
4
2

3
12
2
9

(8.3%)
(33.3%)
(5.6%)
(25%)

0.388

9 (25%)
17 (47.2%)

0.059

(9.2%)
(43.2%)
(9.2%)
(16.9%)

26 (40.0%)
25 (38.5%)

(10.3%)
(55.2%)
(13.8%)
(6.9%)

17 (58.6%)
8 (27.6%)
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Table 3. Reasons for delisting from the national waitlist
Reason for delisting

Number of patients

Remained well with low MELD/without evidence of tumour recurrence for extended period (2.5-4 years).
Passed away from non-HCC related causes while on the waitlist (eg. bleeding GIT, sepsis).
Decided to pursue LT overseas.
Decided against LT.
Developed second malignancy.
Developed conditions which significantly increased cardiac risk for LT (eg. new onset arrythemia, pulmonary
hypertension).

3
4
2
2
1
3

Table 4. Transplant details, long term dropout and post transplantation survival outcomes

LT details
Transplanted
Time from waitlist to LT
Type of LT
Deceased Donor LT
Living Donor LT
Drop Out and Survival
6 Month Dropout Rate
12 Month Dropout Rate
6 Month Disease Specific Dropout Rate
12 Month Disease Specific Dropout Rate
Overall Survival at 1 year
Overall Survival at 3 year
Disease Free Survival at 1 year
Disease Free Survival at 3 year

Overall (n=65)

Not bridged (n=29)

39 (60%)
154 (17-844)

19 (65.5%)
180 (20-558)

20 (55.6%)
291 (17-844)

0.415
0.214

35 (89.7%)
4 (10.3%)

15 (78.9%)
4 (21.1%)

20 (100%)
0

0.030

6
12
2
2

0.678
0.418
0.730
0.571
0.862

12
19
4
8

(18.4%)
(29.2%)
(6.2%)
(12.3%)
87%
84%
87%
74%

6
7
2
2

(20.7%)
(24.1%)
(5.6%)
(5.6%)
84%
80%
84%
77%

Bridged (n=36)

(16.7%)
(33.3%)
(6.2%)
(16.7%)
90%
84%
90%
71%

p-value

0.585

Fig. 2. Comparison of Overall Survival (OS) after liver transplantation between BT and Non-BT groups.

Fig. 3. Comparison of Disease Free Survival (DFS) after liver
transplantation between BT and Non-BT groups.

(both overall and tumor progression beyond criteria) be-

though statistical significance was only demonstrated in

tween patients in the BT and non-BT groups. Results are

the latter. The median combined tumor size in the non-BT

presented in Table 4. The histopathology reports from the

group was 40 mm (range, 3-105 mm) compared to 26 mm

explanted liver showed that patients in the non-BT group

(range, 0-70 mm) (p=0.365), while the median number of

had a greater burden of viable tumor with larger combined

tumors in the non-BT group was 2 (range, 1-6) as com-

tumor size as well as a greater number of tumors, al-

pared to 1 (range, 0-4) in the BT group (p=0.03). Two

32 Ann Hepatobiliary Pancreat Surg Vol. 22, No. 1, February 2018

Table 5. Comparison of outcomes between single BT and multiple BT
BT group (n=36)
Progression beyond criteria
Yes
No
Transplanted
Yes
No
RECIST
CR
PR
SD
PD

Single BT (n=19)

Multiple BT (n=17)

p-value

4 (21.2%)
15 (78.2%)

4 (23.5%)
13 (76.5%)

0.858

9 (47.4%)
10 (52.6%)

11 (64.7%)
6 (35.3%)

0.296

3
1
6
9

(15.8%)
(5.3%)
(31.6%)
(47.3%)

8
2
5
2

(47.1%)
(11.8%)
(29.4%)
(11.7%)

0.070

RECIST, Response Evaluation Criteria In Solid Tumors; CR, completed response; PR, partial response; SD, stable disease; PD,
progressive disease
6-8

patients who achieved a CR to BT on pretransplant imag-

controversial.

The theoretical advantages of BT in pa-

ing scans had no evidence of tumour in explanted liver

tients with HCC on the waitlist are multifold. Firstly, pro-

specimens. On assessing Alpha-fetoprotein (AFP) trends,

ponents of BT believe that it will reduce dropout rates

5 patients had a AFP slope of ＞15 ng/ml/month, of

due to tumor progression beyond criteria.9-11 Secondly,

which 4 patients were in the BT group, and 1 patient was

they also propose that by reducing tumor burden, it may

in the non-BT group (p=0.249).

improve post-transplant oncological results including low-

On comparing the BT and non-BT groups that success-

er tumor recurrence rates.12-14 Lastly, BT can play a role

fully underwent LT, there was no difference in Overall

in identifying candidates with poor tumor biology who

Survival (OS) or Disease-Free Survival (DFS), as shown

might not be ideal candidates for LT.15-18

in Figs. 2 and 3 and Table 4. Five patients (12.8%) had

When LT began to be performed more widely as a de-

recurrence of disease; 4 patients (11.4%) in the Deceased

finitive treatment for patients with HCC, there was also

Donor LT (DDLT) group and 1 patient (25%) in the

a concurrent increase in the number of patients with active

LDLT group. Recurrence occurred at a median of 32

HCC on the waitlist. A significant proportion of patients

months (range, 23-71 months) and 31 months in the

subsequently dropped out of the waitlist due to pro-

DDLT and LDLT groups, respectively (p=0.999).

gression of tumor beyond criteria. In 1999, Llovet et al.19

Among the patients who received BT, it was found that

reported a dropout rate of 23% within 6 months without

the proportion of patients who achieved a combined

BT for patients with HCC on the waitlist. Since then,

CR/PR response to BT was more than double in the multi-

Ashoori et al.20 reported dropout rates of 2.8% and 5.5%

ple BT group (10/17, 58.8%) as compared to that in pa-

at 6 and 12 months, respectively with the use of RFA and

tients who received only a single BT intervention (4/19,

TACE in a multi-modality approach. Both the Barcelona

21.2%) (p=0.070). The multiplicity of the BT did not

Group and Majno et al. found BT to have a clinical bene-

show a statistically significant effect on either success in

fit after 6 months on the waitlist.21,22 Variable dropout

bridging to transplant or the progression beyond criteria

rates have been reported in the literature, but heteroge-

rate, as shown in Tables 3 and 5.

neous patient cohorts and varying BT protocols make it
difficult to ascertain the definitive role of BT in reducing

DISCUSSION

the dropout rates.23,24 Within our cohort of 65 patients, the
overall 6 month waitlist dropout rate was 18.4% and the

HCC is currently being treated with use of a multi-

12 month dropout rate was 29.2%. These numbers are

modality approach. While LT for a selected group of pa-

comparable with the recent experiences of other centers.

tients has been proven to provide the best outcome, the

While our study did not show a significant difference in

role of BT in waitlisted patients with HCC remains

the dropout rate between the BT and non-BT groups, the
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median time from listing to transplant was longer in pa-

of more than 6 months. In a clinical setting, with often

tients who received BT. Hence, patients who received BT

unpredictable wait times, BT has been widely adopted.

were able to stay on the waitlist for a longer period of

The current evidence shows that ablative techniques ach-

time.

ieved higher rates of complete necrosis in lesions less than

The initial results of LT for HCC were affected by high

10,29

3 cm, compared to TACE,

complete necrosis being a

rates of tumour recurrence. Mazzaferro and colleagues

strong marker for long term survival. Agopian showed in

showed that in patients with limited tumor burden, good

501 consecutive patients that a complete pathological re-

long-term survival can be achieved. Therefore, it is clear

sponse to BT strongly predicted long term tumor-free sur-

that tumor burden at the time of LT has an impact on

vival, with 5 year disease specific survival of 87%.

oncologic results. This has led transplant clinicians to sug-

Kornberg et al.

gest that BT could potentially reduce tumor burden and

leading Cescon and colleagues to recommend ablation for

provide a survival advantage to patients with HCC need24

ing LT. In 2003, Graziadei et al.

reported a 5-year sur-

30

31

obtained similar results in their study,

lesions ＜3 cm and TACE for larger tumors, in line with
32

the Barcelona clinic liver cancer (BCLC) scoring system.

vival rate of 93% in patients treated with TACE or BT,

In our cohort, only 2 patients had a complete pathological

with a recurrence rate of 2.4% in a cohort of 48 patients.

response to BT. Both of them were free of HCC at 3 years

He also did not report any cases of dropout due to tumor

post-LT.

progression despite a mean wait time of 178 days. Two

The selective use of BT in our study is the likely rea-

years later, a French multi-center case control study which

son for the discrepancy between the BT and non-BT

included 200 patients, failed to show any difference in 5

groups in terms of Child Pugh Classification. It is known

year survival between patients who received TACE as BT

that therapies such as TACE can result in hepatic decom-

and those who did not receive TACE as BT.25 In our ser-

pensation and liver failure in a Child Pugh C liver cir-

ies, both RFA and TACE were found to be safe and

rhosis patient. Garwood and colleagues33 reported a rever-

effective. Low morbidity rates and no mortality, coupled

sible and irreversible hepatotoxicity rate of 11% and 9%,

with high CR/PR rates in our cohort demonstrated effec-

respectively, in a cohort of 251 patients with HCC and

tive reduction in tumor burden. Among all transplanted

concurrent synthetic hepatic dysfunction. Notably, 6 pa-

patients who received RFA, there were no cases of needle

tients (2%) required urgent LT, and 11 patients (4%)

tract tumor or RFA site seeding on explant histology. In

passed away within 6 weeks of TACE. Other studies have

spite of this, our study did not demonstrate an effect on

also shown significant rates of post-TACE liver failure

OS or DFS, even in patients who achieved ah CR on

and 30 day mortality.34,35 In our cohort, there were no cas-

imaging. While the delta slope of AFP has been shown

es of post-TACE liver failure necessitating urgent LT. We

to be a good predictor of tumor-related drop out and re-

suggest that the decision regarding BT should be made

15,26

currence post-transplant,

the small number of patients

after careful discussion with hepatologists, surgeons, and

with an AFP slope ＞15 ng/ml/month in our cohort does

interventional radiologists to weigh the risks and benefits

not allow us to derive conclusions regarding its predictive

involved.

value. However, it is worth noting that out of the 5 pa-

LDLT has become an acceptable alternative to DDLT

tients with a positive AFP slope, 4 patients received BT,

for patients with HCC. Initial experiences suggested that

a likely result of prescribing preferences in which a pa-

compared to DDLT, patients who underwent LDLT had

tient with a rising AFP is more likely to receive BT, as

shorter wait times but an increased rate of recurrence.36

suggested by Sariano and colleagues.27

Both Lo et al. and Fisher et al. reproduced similar results,

A international consensus conference held in 2010

showing a significantly increased recurrence rate after

could not make recommendations with respect to the use

LDLT in their studies.37,38 In one of the largest studies

of BT in UNOS T1 tumors, or with respect to the use

to date, Kulik et al.,39 in a cohort of 229 patients, reported

of one type of BT over another due to a lack of evidence.28

a hazard ratio of 2.35 for recurrence in LDLT patients

The group recommended that BT may be appropriate in

compared to DDLT patients (p=0.0408). A proposed ex-

patients with UNOS T2 tumors with an expected wait time

planation for the results is that fast tracking results in an

34 Ann Hepatobiliary Pancreat Surg Vol. 22, No. 1, February 2018

inability to assess a patient’s tumor biology, resulting in
successful LT even for patients with more aggressive
40

HCCs.

However, more recent papers have shown that re41

currence rates are not increased after LDLT.

The topic

continues to cause controversy, with two meta-analysis,
42

by Liang et al.

43

in 2012 and Grant et al.

in 2013 deriv-

ing conflicting conclusions. The low frequency of recurrence in our cohort makes analysis between DDLT and
LDLT difficult. In the same study by Kulik mentioned
above, despite having more advanced tumours in the
LDLT cohort, patients were less likely to receive BT, and
they received a reduced number of BT when rendered,
leaving observers unable to assess the tumor response to
39

BT.

This has led to suggestions such as an “ablate and

wait” strategy, or even a “bridge and wait” strategy to
fully assess tumor biology prior to LT.44 Further studies
are required to assess the role of BT in such a setting.
In our cohort, none of our patients who underwent LDLT
received BT. Despite the possible increased recurrence
rates, the scarcity of deceased donor organs and the ever
expanding waitlist necessitates the use of LDLT to augment the pool of donor organs. We suggest that all patients placed on the national waitlist should explore the
option of LDLT.
In conclusion, BT remains controversial in the management of patients with HCC on the waitlist. Our study did
not show any evidence regarding the use of BT to reduce
dropout rates or improvement of oncological outcomes;
however, we were able to maintain our group of patients
on the waitlist for longer periods of time with selective
use of BT. We advocate selective use of BT in patients
who are at low risk for hepatic decompensation, in those
who are at risk for progressing beyond criteria, and in
those who will remain on the waitlist for a period of more
than 6 months. Also, all patients who are listed should
be counseled for possible LDLT.
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