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Abstract: Hepatocellular carcinoma (HCC) is the fourth most common and the third most lethal cancer
in China. An updated version of consensus-based recommendations on the management of HCC has
been recently published by a multidisciplinary group of Chinese experts including liver surgeons, hepatic
oncologists, radiologists and pathologists. Major changes have been made to the diagnostic criteria. In
addition to dynamic multi-detector computed tomography (CT) and magnetic resonance imaging (MRI),
gadoxetic acid-enhanced MRI and contrast-enhanced ultrasound (CEUS) are added to the diagnostic
imaging tests. Meanwhile, positive alpha-fetoprotein (AFP) no longer functions as a confirmatory test
in nodules of 1-2 cm in diameter. For patients with chronic hepatitis B/C or cirrhosis of any cause,
nodules more than 2 ¢cm can be diagnosed with HCC based on typical features on one of the four imaging
techniques, whereas nodules <2 cm need two typical imaging findings for diagnosis. Based on the increased
evidences and clinical practices, a new staging system and treatment algorithm has been developed to be
more comprehensible and suitable for use in China. Surgical resection, transplantation and local regional
therapies (LRTS) are indicated for more progressed HCC in terms of tumor burden and for more diseased
patients in terms of liver function in China than in western centers. Laparoscopic liver resections (LLRs) are
not restricted by intrahepatic tumor locations and the volume of resected liver, provided lesions generally
<10 cm. Future efforts involving prospective studies are essential to confirm the validity of the current

Chinese guidelines for HCC.
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Introduction warrants a revised version to optimize the management

of HCC. Herein, we summarize the recommendations on

Hepatocellular carcinoma (HCC) is the fourth most the surveillance, diagnosis and treatment algorithm in the

common and the third most lethal cancer in China, 2017 updated guideline conducted by a multidisciplinary

accounting for 85-90% of primary liver malignancy (1).
It is particularly prevalent in China because of the high
prevalence of chronic hepatitis B infection. Since the 2011
version of consensus-based clinical practice guidelines

published in China, new information has emerged that
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group of Chinese experts including liver surgeons, hepatic
oncologists, radiologists, and pathologists. In particular, we
make comparisons with established guidelines by the Japan
society of Hepatology (JSH), the Asian-Pacific Association
for the Study of the Liver (APASL), the American
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Association for the Study of Liver Diseases (AASLD),
National Comprehensive Cancer Network (NCCN),
European Association for the Study of the Liver-European
Organization for Research and Treatment of Cancer (EASL-
EORTC) (2-7).

Surveillance and diagnostic algorithm

Identical to the previous 2011 version, patients with
chronic liver diseases and/or cirrhosis of any etiology are
deemed as high-risk patients and should undergo AFP and
B ultrasonography (US) every 6 months for surveillance.
Besides AFP, a protein induced by vitamin K absence or
antagonist-1I (PIVKA-IT) and AFP lectin fraction (AFP-L3)
measurements are recommended by the JSH to increase
sensitivity. Although the 2010 AASLD guideline preferred
US alone, the 2017 updated American version suggests
US with or without AFP for surveillance (4). One reason
may lie in the fact that US + AFP group tended to have
improved curative treatment rates and prolonged overall
survival compared with US alone group, although no
statistical significances were observed (8). In addition to
high-risk population, the JSH further defined patients
with HBV/HCV-related liver cirrhosis as super-high-risk
population. For these super-high-risk patients, periodic
imaging screening by US every 3—4 months and dynamic
multidetector computed tomography (CT)/magnetic
resonance imaging (MRI)/gadolinium ethoxybenzyl
diethylenetriaminepentaacetic acid-enhanced MRI
(Gd-EOB-DTPA-MRI) every 6-12 months is opposed.
As no difference was detected between 3- and 6-month
surveillance, our current guidelines insist on 6-month
surveillance with regard to the cost-effectiveness (9,10).
Major changes have been made to the diagnostic criteria
in the new version, as shown in Figure 1. Besides dynamic
CT and MRI, Gd-EOB-DTPA-MRI and contrast-enhanced
ultrasound (CEUS) are added to the diagnostic imaging
tests, which have been established as diagnostic strategies by
the JSH since 2010 (6). In addition to typical HCC hallmark
presenting with hypervascularity in the arterial phase
and washout in the portal venous and/or delayed phases,
Gd-EOB-DTPA-MRI with demonstration of hypointensity
in the hepatobiliary phase has shown superiority insensitivity
particularly for detection of HCC <I cm in diameter
(11-13). It is noteworthy that hypointensity relative to
the liver may otherwise reflect hyper enhancement of the
liver parenchyma rather than de-enhancement of the liver
parenchyma (pseudo-washout), leading to a decreased

© HepatoBiliary Surgery and Nutrition. All rights reserved.

hbsn.amegroups.com

Xie et al. Chinese 2017 Guideline on the management of HCC

specificity for HCC diagnosis (14,15). With this regard,
the AASLD and EASL guidelines adopt only dynamic
CT/MRI as diagnostic modalities to avoid over diagnosis.
Nevertheless, in most Asian countries such as China,
Japan and Korea, which have the highest prevalence of
HCC:s globally, it is appropriate to recommend Gd-EOB-
DTPA-MRI with high sensitivity and reasonably high
specificity as a diagnostic method (6,16). Moreover, it has
been demonstrated by a recent study that evaluation of
early-stage HCCs by Gd-EOB-DTPA-MRI increased
overall survival by detection of additional lesions (17).
Sonazoid CEUS showing hypervascularity and/or a
Kuppfer defect has also been used to diagnose HCC (18).
On one hand, CEUS provides superior sensitivity for
detecting arterial enhancement without nephrotoxicity
and ionizing radiation (19). On the other hand, CEUS
has a difficulty in discriminating between intrahepatic
cholangiocarcinoma (ICC) and HCC since it is purely
intravascular (20). Therefore, the AASLD and EASL
committees removed CEUS from their guidelines in part
to avoid false positive HCC diagnosis in patients with ICC.
But according to recent studies, a wash-out time longer
than 55 s is adequate to differentiate HCC from non-
HCC malignancies, qualifying the addition of CEUS to
the diagnostic modalities (21,22). Another change resides
in the elimination of AFP as a confirmatory test in nodules
of 1-2 cm in diameter, which becomes consistent with
the recommendation worldwide. The diagnostic criteria
of HCC in the newest Chinese guideline are as follows:
for patients with chronic hepatitis B/C or cirrhosis of any
etiology, nodules >2 c¢m in diameter can be diagnosed
with HCC based on the typical features on one imaging
technique whereas nodules <2 cm in diameter need two
typical imaging findings for diagnosis. Otherwise, biopsy
is recommended in case of inconclusive diagnosis. It
should be noted that, for clinically diagnosed HCC with
typical radiological hallmarks, biopsy is not suggested.
Comparisons of diagnostic strategies among the current
Chinese HCC guidelines and JSH, APASLD, AASLD,
NCCN, EASL recommendations are summarized in Table 1.

Although positron emission tomography-CT with
["*F] fludeoxyglucose (FDG PET-CT) is not suggested
as an initial diagnostic imaging method due to a limited
sensitivity in detecting primary HCC, its application in
evaluating regional lymphatic and distant metastasis is
strongly recommended in the updated guideline (23).
Moreover, it is encouraged for its use in selecting the
tumor region most likely to yield diagnostic information
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Chronic liver disease +/- cirrhosis
AFP + US follow-ups every 6 months
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» . At least 1 positive
> At least 2 positive techniques < technique (MRI/CT/ >
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Radiological follow-
ups every 2-3 months Biopsy Nodule No nodule
/ \ y
Investigate AFP+ radiological follow-
Stable Growing character Not HCC HCC Inconclusive according to size ups every 2-3 months
Investigate Radiological follow-
according to size ups every 2-3 months
AFP+ US follow-ups every 6 months |«

—_— HCC confirmation

Figure 1 Surveillance and diagnostic algorithm of HCC in the current Chinese guideline. US, ultrasonography; MRI, magnetic resonance

imaging; CT, computed tomography; CEUS, contrast-enhanced ultrasound; HCC, hepatocellular carcinoma.

for biopsy, guiding radiation therapy planning, detecting
tumor recurrence in the presence of post-operative
anatomical change or complex structures, evaluating the
overall prognosis and monitoring the effect of targeted
therapy (24-26). The pathological diagnosis of HCC
samples is consistent with the 2015-updated standardization
established by the Chinese Pathology Working Group for
Liver Cancer (27). In brief, a novel 7-point baseline sample
collection protocol is recommended in order to delineate
tumor heterogeneity. Besides the routine description of
microscopic characteristics including histological type,
differentiation state, tumor growth patterns and adjacent
liver diseases, microvascular invasion (MVI) is a newly
added indicator for recurrence prediction. MVI, referred to
the cancer cell nest in vessels lined with endothelial cells,
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is an independent prognostic marker for HCC (28). It is
recommended to evaluate its presence in all tissue sections
and grade as follows: M0O: no MVI; M1 (low-risk): <5 MVIs
and each <1 c¢m away from the adjacent liver tissues; and
M2 (high-risk): >5 MVIs or at least one MVI >1 cm away
from the adjacent liver tissues.

Staging and treatment algorithm

The previous 2011 version of HCC guideline in China
endorsed TNM (UICC/AJCC, 2010) and Barcelona-
Clinic Liver Cancer (BCLC, 2005) staging systems for
prognostic prediction and treatment allocation (29,30).
Based on updated evidences and clinical practices, a new
staging system and treatment algorithm has been developed
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Table 1 Comparisons of non-invasive diagnosis of HCC among different guidelines

Guidelines China, 2017 JSH, 2014 APASL, 2017 29187LD/NCCN’ EASL, 2012

Target population CHB, CHC, LC of any CHB, CHC, LC of any LC of any cause, HBV LC of any cause, LC of any
cause cause carriers HBV carriers cause

Imaging modality Dynamic CT/MRI, EOB- Dynamic CT/MRI, EOB-MRI', Dynamic Dynamic CT/MRI Dynamic
MRI, CEUS EOB-MRI, CEUS CT/MRI, CEUS CT/MRI

Diagnostic
hallmark

Size of nodules
required

Number of
required exam

Hypervascular +

washout; hypervascular

+ hypointense;
hypervascular +/- Kuppfer
defect

>2 cm: one exam;
<2 cm: two exams

Hypervascular

+ washout;
hypervascular

+ hypointense;
hypointense +
hypervascular (CEUS)
+/- Kuppfer defect

Positive dynamic

MDCT/MRI/ EOB-MRI:

one exam; otherwise,
EOB-MRI + CEUS

Hypervascular +

Hypervascular +

Hypervascular

washout; hypervascular ~ washout + washout

+ hypointense;

hypointense +

hypervascular (CEUS)

+/— Kuppfer defect

- >1cm >1cm
Positive dynamic One exam >2 cm: one
MDCT/MRI/EOB-MRI: exam; 1-2 cm:
one exam; otherwise, one* or two
EOB-MRI + CEUS exams

"EOB-MRI is given priority over MRI. *, one imaging technique only recommended in centers of excellence with high-end radiological
equipment. HCC, hepatocellular carcinoma; JSH, the Japan society of Hepatology; APASL, the Asian-Pacific Association for the Study
of the Liver; AASLD, the American Association for the Study of Liver Diseases; NCCN, National Comprehensive Cancer Network;
EASL, European Association for the Study of the Liver; CT, computed tomography; MRI, magnetic resonance imaging; CEUS, contrast-
enhanced ultrasound; CHB, chronic hepatitis B; CHC, chronic hepatitis C; LC, liver cirrhosis; EBO-MRI, gadoxetic ethoxybenzyl

diethylenetriaminepentaacetic acid-enhanced MRI; CEUS, contrast-enhanced ultrasound.

to be more comprehensible and suitable for use in China
(Figure 2). The updated staging system in China focuses
more on treatment allocation whereas TNM staging systems
from the combined American Joint Committee on Cancer/
Union for International Cancer Control (AJCC/UICC) or
the Liver Cancer Study Group of Japan (LCSGJ) play more
emphasis on postoperative prognosis (31,32). According to
current recommendations, surgical resection remains the
first-line treatment for single tumor or 2-3 nodules <3 cm
in patients with well-preserved liver function and no
evidence of extrahepatic lesions/vascular invasion. While
radiofrequency ablation (RFA) was once recommended
to be as effective as surgery for patients with a solitary
HCC <5 cm, recent studies preferred surgery over RFA with
regard to a better long-term prognosis (33-35). The 2017
AASLD guidelines also suggest that adults with Child’s A
cirrhosis and resectable T'1 or T2 HCC undergo resection
over RFA (4). For unresectable solitary HCC <5 c¢m or
2-3 nodules <3 cm because of tumor location or impaired
liver function, ablation therapy serves as a potentially
curable treatment. The combination of ablation and
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transcatheter arterial chemoembolization (TACE) is
more beneficial than monotherapy for unresectable
solitary tumors measuring 3—7 cm in diameter (36,37).
In consistence with the JSH guideline, resection in
preference to TACE is recommended for patients with
2-3 tumors >3 cm, whereas TACE is the only option as
suggested by the BCLC recommendations (38,39). In
fact, resection is indicated for more progressed HCC in
terms of tumor burden and for more diseased patients in
terms of liver function in Asian countries (7zble 2) (40).
While normal bilirubin and portal pressure serve as a
prerequisite for resection by the BCLC recommendations,
slightly elevated bilirubin or portal hypertension is not
a definite contradiction for surgical resection in Asia. In
fact, hepatic venous pressure gradient (HVPG) is not
a routine preoperative test in China. According to the
current guideline, Child-Pugh score A, indocyanine green
retention rate at 15 min (ICG-15) of 20-30% and residue/
total liver volumetric CT of at least 40% (cirrhotic patients)
or 30% (non-cirrhotic patients) are required for resection.
It is acceptable to downstage initially oversize lesions by
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HCC

Perfomance status PS 0-2 PS 3-4
Liver function Child-Pug A/B Child-Pugh C
Extrahepatic spread No Yes
Vascular invasion No Yes
Tumor number Single 2-3 =4
Tumor size >5cm <3cm >3 cm
L v v v vy

Stage Ib lla IIb llla lllb \"

® Resection * Resection ® Resection * TACE * TACE * Systemic * Palliative

e Ablation * TACE * TACE * Resection * Systemic therapy care
Recommended ® Ablation -/+ TACE ® Systemic therapy (sorafenib/ (sorafenib/
treatment therapy FOLFOX4) FOLFOX4)

(sorafenib/ * Resection * TACE
Liver transplantation (UCSF criteria) FOLFOX4) * Radiotherapy ¢ Radiotherapy

Figure 2 Staging system and treatment algorithm of HCC in the current Chinese guideline. HCC, hepatocellular carcinoma; TACE,

transcatheter arterial chemoembolization; UCSE, University Of California San Francisco.

other local regional therapies (LRTS) or to optimize future
liver remnant (FLR) by associating liver partition and
portal vein ligation for staged hepatectomy (41) in patients
with no or low-grade fibrosis (42,43). Minimally invasive
surgical approaches including laparoscopic and robotic
liver resection are recommended for appropriate patients
at experienced centers. The previous 2011 guideline
endorsed the Louisville criteria (solitary lesions <5 cm
in diameter and located in the Couinaud segments II,
III, IVb, V, VI) as the indications for laparoscopic liver
resection (LLR) (44). It is now accepted that laparoscopic
liver resections (LLRs) can be performed for large lesions
generally <10 cm on the premise of no damage to the first
and the second porta hepatis (45,46). Besides, major LLRs
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including hemihepatectomy, trisectionectomy and resection
of the difficult posterior segments can also be tried by highly
specialized surgeons. Up to date, it is still controversial
about the definition of radical or curative resection for
HCC. The revised definitions of radical resection in the
current Chinese guideline incorporate the intraoperative
and postoperative criteria rather than divide it into three
grades. In detail, the intraoperative criteria include the
three aspects: no gross tumor embolus in the hepatic vein,
port vein, vena cava and bile duct; no extrahepatic spread;
surgical margin >1 c¢m, or <1 cm but with RO resection (no
cancer cells found in surgical margin). The postoperative
criteria for radical resection are fulfilled when the follow-up
examinations two months after resection showed no evident
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Table 2 Comparisons of treatment algorithms of HCC among different guidelines

Guidelines China, 2017 JSH, 2014 APASL, 2017 NCCN, 2017 BCLC, 2015
Resection
First-line 1-3 tumors without MVI/ 1-3 tumors without Resectable Solitary tumor Solitary
extrahepatic metastasis MVI/extrahepatic tumors without without MVI/ tumor with no
metastasis extrahepatic metastasis extrahepatic
tastasi tastasis/
Optional >4 tumors or with MVI >4 tumors or with ;Ir\]/IeVT'issisci Limited multiple a\ella:nzsformal

Transplantation UCSF

Ablation 1 tumor <5 cm or 2-3 tumors
<3 cm; 1 tumor of 3-7 cm:
RFA+TACE

TACE Multiple tumors or tumors with
MVI (Vp4 with well-developed
collateral circulation is not a
contraindication)

Radiotherapy PVTT and/or extrahepatic
metastasis

Systemic MVI/extrahepatic metastasis

therapy TACE-refractory lesions

MVI (Vp1, 2)

Milan: Child-Pugh C
preferred

1-3 tumors <3 cm;
1-3 tumors >3 cm or
>4 tumors: RFA +
TACE

Multiple tumors or
tumors with MVI

(Vp1,2)

NA

MVI/extrahepatic

metastasis TACE-
refractory lesions

contraindicated)

UCSF or Milan

1-3 tumors <3 cm

Multiple tumors or
tumors with MVI;
1-3 tumors >3 cm

Symptomatic
bone metastasis;
refractory lesions

MVI/extrahepatic
metastasis TACE-
refractory lesions

tumors or with MVI

Milan

<3 cm: curable;
3-5 cm: RFA +
TACE

Contraindication:
Vp4, bilirubin

>3 mg/dL,
Child-Pugh C

Extrahepatic
metastasis;
refractory lesions

Inoperable,
refractory,
metastatic
lesions; MVI

HPVG/bilirubin
Milan

1-3 tumors
<3cm

Multiple
tumors

NA

MVI/
extrahepatic
metastasis

HCC, hepatocellular carcinoma; JSH, the Japan society of Hepatology; APASL, the Asian-Pacific Association for the Study of the Liver;
NCCN, National Comprehensive Cancer Network; BCLC, Barcelona-Clinic Liver Cancer; MVI, macrovascular invasion; Vp1, portal
invasion at the third or more peripheral portal branch; Vp2, portal invasion at the second portal branch; Vp3, portal venous invasion at
the first portal branch; Vp4, portal invasion at the main portal trunk; HPVG, hepatic venous pressure gradient; TACE, transcatheter arterial

chemoembolization; RFA, radiofrequency ablation; PVTT, portal vein tumor thrombus; NA, not available.

tumor lesion by at least two of the three imaging tests
including US, CT, MRI, and AFP decreased to the normal
level for patients with preoperative increased AFP (the
duration for AFP back to normal is longer than two months
in very few patients).

Liver transplantation is another radical therapy for
selected patients with HCC. Despite the establishment of
the Milan criteria (single tumor <5 cm or <3 nodules <3 cm
in diameter without radiological evidence of vascular
invasion or distant metastasis) as the golden candidate
selection criteria for transplantation, many efforts has been
made to benefit more patients by extending the indications
in China (47-50). The current guideline suggests University
of California San Francisco (UCSF) criteria (solitary
tumor <6.5 cm or <3 nodules <4.5 cm plus total tumor
diameter <8 cm without vascular invasion and extrahepatic
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metastasis) for wide use in China. Although the expansion
of Milan criteria is not recommended by the EASL and JSH
guidelines, recently updated AASLD guidelines suggest
that patients beyond the Milan criteria can be candidate
for transplantation after successful down-staging into the
Milan criteria (51,52). In terms of liver function reserve,
transplantation can be offered for Child-Pugh A/B cirrhotic
patients in China and western centers, whereas liver graft is
given priority to Child-Pugh C patients in Japan.

TACE is the mainstay of treatment for patients with
more than three lesions and without vascular invasions/
extrahepatic spread, namely patients at stage 1Ib, equivalent
to BCLC B patients (53). Although only targeted
therapy of sorafenib is indicated for stage IIla patients
with macrovascular invasion according to the BCLC
recommendations, TACE is indicated for lesions with
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invasion at the second and the more peripheral portal
branch in Japan, and even for lesions with portal vein tumor
thrombus (PVTT) at the main trunk in China as long as
collateral circulation is well-developed. While hepatic
arterial infusion chemotherapy (HAIC) is commonly
recommended for patients with portal invasion at the main
portal trunk or at the first branch by the JSH guidelines,
radiotherapies including transarterial radio embolization
(TARE) and external radiation are more frequently used
for this situation in China (54,55). For highly selective
patients at stage IIb and IIla, surgical resection is still
indicated under the following situations: multiple lesions
restrained in the same segment or the same lobe; lesions
with PVTT in the same half liver which can be removed or
resected. Adjuvant therapies including TACE and HAIC are
recommended for patients with high risk of residue tumor
and patients with PVTT at the main trunk respectively
(56,57). Despite wide evaluation of interferon as an adjuvant
agent, its efficacy is still controversial (58,59). Currently,
only HCC patients with CHB are indicated for interferon
in China. miR-26 was previously identified as a potential
marker predicting the response to interferon (60). Its role as
a predictor for adjuvant interferon is still under evaluation
(NCT01681446).

Systemic therapies including sorafenib and FOLFOX4
chemotherapy are options of treatment for stage IIIb
patients with extrahepatic metastasis and TACE refractory
patients at stage IIb and IIla. Although sorafenib is the only
eligible systemic therapy in most countries, FOLFOX4
chemotherapy with a tendency towards improved overall
survival has also been recommended as an option for
Chinese patients with regard to the cost-effectiveness (61).
Although TACE alone or in combination with radiotherapy
showed a superior survival benefit over sorafenib for
patients with macrovascular invasion and/or metastatic
disease in some retrospective observational studies, it is
impossible to make a recommendation for LRTs over
systemic therapy in advanced HCC due to inadequate
evidences (62-64). New targeted agents like regorafenib/
lenvatinib and immune checkpoint PD-1/PD-L1 inhibitors
are currently not available in China and may become
promising treatment choices in the near future (65,66).
Other systemic therapies including traditional Chinese
medicine, immune-modulating therapy and differentiation-
inducing therapy may also potentially benefit HCC patients.
It is widely accepted that patients with end-stage diseases
defined as tumors with Child-Pugh C cirrhosis beyond

the transplantation threshold or a very poor performance
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status scoring 3—4 should receive palliative support. Despite
the geographic differences in the treatment algorithm as
shown in Table 2, it is agreed that a multidisciplinary team is
needed to tailor specific therapies for HCC patients due to
the complexity of treatment options.

Conclusions

The newest consensus-based Chinese guideline on the
management of HCC mainly updates the diagnostic criteria
and the treatment algorithm. Considering a particularly
high prevalence of HCC in China, another two sensitive
imaging techniques Gd-EOB-DTPA-MRI and CEUS are
added to dynamic CT/MRI for early detection of HCC.
Unlike the agreement on the treatment options for early
HCC, therapeutic strategies for intermediate and advanced
HCC vary greatly between western and eastern centers.
Hepatectomy, transplantation and LRTs are indicated for
more progressed HCC and for more diseased patients in
China. Future efforts should be made to provide more
evidences especially by RCTs for some consensus-based
practices in the current guideline.
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