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Adjuvant Transcatheter Arterial Infusion Therapy for
Hepatocellular Carcinoma: Not Yet for Everybody

Kevin P. Labadie, MD , and Jonathan G. Sham, MD

Department of Surgery, University of Washington, Seattle, WA

The recurrence of hepatocellular carcinoma (HCC) after

curative-intent resection is unfortunately common, occur-

ring in 50–70% of patients within 5 years.1–3.The most

common distribution of recurrent disease is in the hepatic

remnant, accounting for[80% of recurrences.4 Given the

propensity for and negative prognostic impact of intra-

hepatic recurrence, surgeons and radiation and medical

oncologists alike have long pursued strategies to decrease

recurrence rates and improve survival in patients under-

going surgery for HCC. To date, multiple local and

systemic cytotoxic therapies, catheter-delivered and exter-

nal beam radiation, and local ablative techniques have been

studied in an attempt to decrease the rates of recurrence,

however none have been shown to conclusively improve

disease-free survival (DFS) or overall survival (OS).5 The

outcomes of adjuvant transarterial catheter-based therapies

after curative-intent hepatectomy remain particularly con-

troversial, with study comparisons confounded by

heterogeneous procedural methods, inconsistent patient

inclusion criteria, and non-randomized study design. In an

attempt to address these shortcomings and provide clarity

on this important clinical question, Hirokawa and col-

leagues performed a thoughtful randomized controlled trial

evaluating the effectiveness of adjuvant transcatheter

arterial infusion (TAI) and chemoembolization after cura-

tive-intent resection for HCC.6

In their recent work, Hirokawa and colleagues report

long-term outcomes of a randomized control trial com-

paring adjuvant TAI therapy after initial curative-intent

hepatectomy for HCC with standard-of-care surveillance.

Over 100 patients were randomized, with half receiving

cisplatin-based adjuvant TAI followed by cisplatin/lipiodol

transarterial chemoembolization (TACE), while the other

half underwent hepatectomy alone. After a median follow-

up of just over 5 years (61.2 months, range 1–84 months),

patients in the intervention arm recurred at a statistically

similar rate (62%) compared with those who received

standard of care (66%). Furthermore, despite being safe

and generally well-tolerated, no significant improvement in

OS was observed between the two groups at 1, 3, or 5 years

post resection. Upon examination of prognostic factors

influencing relapse-free survival, low preoperative serum

cholinesterase was associated with improved outcomes

after adjuvant TAI/TACE, with a 5-year OS rate of 69%,

compared with 28% in the control group.

This study elegantly complements a growing body of

literature examining the effectiveness of adjuvant transar-

terial therapies for HCC. TACE is widely used after

hepatectomy, particularly in east Asia, where several

studies have supported its use.7–10 One particularly large

phase III trial performed in China randomized 280 patients

undergoing hepatectomy for hepatitis B virus-related HCC

to either adjuvant TACE or observation.10 Patients who

received adjuvant TACE experienced significantly longer

recurrence-free survival and OS compared with those who

received no additional therapy. However, survival benefit

has not been observed in other studies, particularly in those

that examine patients with lower-risk tumors, including

smaller size or absence of microvascular invasion.11,12 A

recent meta-analysis by Chen and colleagues analyzed the

results of 40 studies, including over 4800 patients who

received adjuvant TACE after curative-intent hepatectomy

for HCC. In their analysis, Chen et al. found that adjuvant

TACE was associated with improved DFS (hazard ratio

[HR] 0.73) and OS (HR 0.71) in the adjuvant setting
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compared with hepatectomy alone.13 Improvement in sur-

vival was most pronounced in patients at intermediate to

high risk for postoperative recurrence, including those with

tumor diameter [ 5 cm, microvascular invasion, and

multifocal disease.

The findings from Hirokawa and colleagues contrast

with the apparent survival benefits described in these pre-

vious studies. Several factors likely play a role in this

discordance, however chief among these is the high pro-

portion of included patients with low-risk disease. Seventy-

three percent of patients had tumors \ 5 cm in size, 78%

had no microvascular invasion, and 81% were unifocal.

This is in direct contrast to the previously described work

by Wang et al.10 where inclusion criteria mandated patients

be either intermediate or high risk ([5 cm, microvascular

invasion, multifocal disease). Additionally, median

relapse-free survival in the observation arm was a

remarkable 35 months, compared with 6–24 months in

previous reports.1–3 The ability of any adjuvant therapy to

demonstrate clinical benefit with such robust control arm

survival is a tall order. Also of note, 10 patients (6 from the

control group, 4 from the adjuvant therapy group) were

excluded from the per-protocol analysis due to early

recurrence, with unclear influence on the outcomes of the

study.

The association of low serum cholinesterase with

improved relapse-free survival after adjuvant TAI/TACE

supports the findings of several previous reports. As an

enzyme that reflects hepatic synthetic function, high serum

cholinesterase has been associated with favorable long-

term survival in patients with recurrence after hepatec-

tomy,14,15 as well as improved survival after sorafenib

treatment in TACE-refractory intermediate-stage HCC.16

Since low serum cholinesterase is associated with chronic

liver disease, it may reflect parenchyma at higher risk for

intrahepatic recurrence or de novo disease, thus identifying

a higher-risk population that have been shown to benefit

from adjuvant TAI/TACE. Further investigation is war-

ranted to establish the true value of preoperative serum

cholinesterase as a predictive biomarker for patients both

before and after treatment for HCC.

Finally, the anatomic distribution of adjuvant transarte-

rial treatments remain a troublesome aspect when

comparing these studies, and are an area of clinical debate.

Adjuvant TAI/TACE to the resection bed is hindered by

postoperative arterial anatomic changes and fails to treat

the entire hepatic remnant, which is at high risk for tumor

development,4 while adjuvant whole-liver transarterial

infusion treats the entire remnant at lower, and presumably

less effective, treatment dose. Several historical studies fail

to describe in detail their adjuvant TAI/TACE technique.

This difficulty may support the use of systemic therapy in

the adjuvant setting for HCC. Although adjuvant sorafenib

failed to improve outcomes in the STORM trial,17 newer

systemic agents (e.g. combination with atezolizumab and

bevacizumab) have been shown to be superior to sorafenib

in the first-line setting,18 and are ideal candidates for future

adjuvant trials.

The current state of the evidence regarding adjuvant

TACE in HCC reflects prevailing themes in oncology:

tumor biology and patient selection are the most powerful

determinants of therapeutic response. Indeed, in patients at

high risk for recurrence after initial resection, mounting

evidence indicates that adjuvant liver-directed therapy such

as TAI/TACE may mitigate recurrence and prolong sur-

vival, however this is likely not the case in patients with

lower-risk disease. Further characterization of pertinent

patient factors, tumor characteristics, and novel biomarkers

impacting treatment response are needed to guide appro-

priate patient selection for adjuvant therapy in HCC. While

further refinement of an adjuvant treatment paradigm for

HCC may become more common, Hirokawa et al. have

shown that routine use of TAI/TACE after hepatectomy is

not quite ready for prime time.
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