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Test Clinical Markers Advantages Limitation Clinical Reference

name trial ID application
P4panel | NCT03588442 | HABP2,CD163, | HCC (n=373), | Includes prospective  The equipment of PRM-MSis  Auxiliary Xing et al.
AFP,and PIVKA-II | Liver cirrhosis | study; expensive and complex to diagnosis (2023)
(n = 421), basic operate, soit has not been widely
liver diseases (n = used in clinical applications.
64), HBV carrier Other less expensive serum
(n = 40), and protein detection techniques
healthy controls should be determine whether
(n = 104) they are suitable for protein

marker detection in this study.

No registered | AKRIBI0 and HCC (n=16), | ELISA is fast and Sample size is small; Auxiliary Du et al. (2020)
CTSA Liver cirrhosis | cheap, so it is suitable diagnosis
(n = 24), and for tumor screening;
healthy controls
(n=24)
AFP NCT02715531 | AFP Patients with A simple assay might  The sensitivity of AFP was not | Auxiliary Zhu et al.
NCT03434379 HCC (n =150) | have important clinical ~ high diagnosis (2022), Kuzuya
applications et al. (2022)
—— NCT03047603 | PIVKA-II and AFP | Control (n = A web-based calculator  Further studies of the sensitivity | Auxiliary Yang et al.
1731) and including age, sex, of this assay in early patient | diagnosis (2019)
patients with AFP, and PIVKA-IL.  cohorts is needed. Prospective
HCC (n=1,194). | The tests are easy and  cohort studies in HBV-carriers
cost is low. are more convincing.
IgM-free AIM Control (n1=117) | Serum IgM-free AIM  Simpler alternatives than Auxiliary Shimizu et al.
and patients with | may represent a electrochemiluminescence diagnosis (2022)
HCC (n=95). | universal HCC immunoassay (ECLIA) could be
diagnostic marker investigated. The diagnostic
superior to AFP performance of fAIM should
or DCP. also be explored in populations
at high risk for HCC other than
NAFLD.
— — IgM-free AIM Control (n=175) | This longitudinal study ~ The sample size is small, and  Auxiliary Okanoue et al.
patients with explored the value of  only include NASH patients. diagnosis (2022)
HCC (n=42) | fAIM for the early ‘The clinical value in other types
diagnosis of HCC. of high-risk populations, such as
HBV carriers, should be further
studied too.
—_— — CHI3LL Healthy control | Serum CHI3L1 can  The sample size was small Auxiliary Wang et al.
(n = 40); patients | help to increase diagnosis (2022)
with HCC (n = | diagnostic power and is
128), LC(n=40), | an independent
and chronic prognostic factor in

hepatitis (n = 40) | patients with HCC.

— — CCL20 and LCN2 | Patients with A combination model  The sample size of early-stage  Auxiliary Du et al. (2022)

HCC (n = 167), | composed of HCC was small. diagnosis
liver cirrhosis | CCL20 and LCN2 may

(n=106),and | serve asa more

healthy control | efficient tool than AFP

(n = 106). for distinguishing

HCG; ELASA is an
common and easy to

‘master method.
OPNI Patients with OPNI can be included ~ Application in the early Auxiliary Zhou and Yang
HCC (n =409) | as appropriate to diagnosis value need further | diagnosis (2023)

and benign liver | improve the accuracy  research.
disease (n = 345) | of monitoring
recurrence of HCC.

— — GAPRI, PLTP, HIV/HBV co- Proteomics was usedto  The sample size is small and too | Auxiliary Ke et al. (2023)

CLASP2, IGHVI- | infection patients | study the serum many markers. diagnosis
69D, IGLV5-45, | with HCC (n = | protein alterations in
A2M, VNNI, 13) and non- HIV/HBV patients
KLK11, ANPEP, | HCC (125). with or without HCC.
DPP4 and HYL
—_— —_— OMAI and YMEIL | none The first time This study USES up animal Auxiliary Abass et al.
confirmed that ‘model of rats, need further diagnosis (2023)
OMAL is clinical study to illustrate the
downregulated and diagnostic value of markers.
YMELL is upregulated
in HCC.
— —_— Alpha-1 antitrypsin | Healthy control | Blood AIAT Large sample size investigation | Auxiliary Sultan et al.
(AIAT) (n = 100), concentration hasa  need be carried out. diagnosis (2023)
patients with superior sensitivity

HCC (n =100) | than AFP
measurement in

detection of HCC.
PIVKA-Il and AFP | Cirthotics with | The diagnostic Early liver cancer patient sample | Auxiliary Syriha et al.
(n = 90) and accuracy of PIVKA-II  size is small. diagnosis (2024)
without (n = was good in BCLC-B
128) HCC. and excellent in BCLC-
C patients.
—_ NCT05719480 | 15 promising Control (n=27) | Mass spectrometry ‘The sample size is small and too | Auxiliary Li et al. (2024)
protein features. and patients with | (MS)-based ‘many markers. diagnosis

HCC (n=25) | proteomics analysis.
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Clinical

trials ID

Biomarkers

Sample
size (n)

Comments

Clinical
application

Reference

epiLiver

HepaAiQ

CancerSEEK

HcSeer

PreCar Score

GAMAD

I-score

MVEFC

mt-HBT

NCT03483922

NCT05431621

NCT05685524

NCT03588442

NCT05626985

NCT03628651

RNF135, LDHB

€g02012576 (CHER),
g03768777 (VASH2),
€g05739190 (CCNJ),
€g24804544
(GRID2IP),
cg14126493 (F12)

twenty methylated
regions

CancerSEEK
evaluates levels of
cight proteins and the
presence of mutations
in 1933 distinct
genomic positions.

GNBA, Riplet

methylation-related
features and
fragmentomics
features.

DNA methylation,
fragmentation, and
CAN landscape

fragmentation pattern

CNV, genomic
features (NF/5' end
motif/5 hm C/
fragment size), and

Loss of large genomic
regions in 5q and 16q
arms

550 cancer-specific
regions

Read from No End-
repair Enzymatic
Methyl-seq
(NEEM-seq)

129 genes panel

Gender, Age,
Methylation, AFP,
and DCP

NV

549 genes

Model including three
methylation markers
(meHOXAL,
meTSPYLS, and
meB3GALTS), AFP,
and gender.

mSEPT9 in cfDNA
and AFP, PIVKA-II

MS-HRM

Targeted bisulfite
sequencing (NGS)

qMSP

target sequencing and

qMsP

target sequencing

whole-methylome
sequencing (WMS)

long-read sequencing

WGS and 5 hm C

sequencing

ultra-low-pass WGS

Target bisulfite
sequencing.

NEEM:-seq and a
neural network

(DeepTrace)

target sequencing

chemiluminescence
immunoassay and
qMSP

NGS

target
sequencing (NGS)

qMsP

qMSP and
immunoassays.

Healthy (n =
202), at-risk (1 =
211), and patients
with early HCC
(n=170) and
Late HCC
(n=143)

Healthy control
(n = 96), patients
with chronic
hepatitis B (n =
51), non-HCC
cancer (n = 102),
and HCC

(n = 302)

Control (n = 735)
and patients with
HCC (n = 563).

Healthy controls
(n = 850) and
patients with
HCC (n = 39)

Healthy control
(n = 98), patients
with chronic liver
disease (n = 199)
and HCC
(n=173).

Healthy control
(n =480),
patients with
HCC (n = 342).

Healthy control
(n = 497), HCC
(n=113)

Normal (n = 25),
patients with
HCC (n = 48),
and HBV carriers
(n=19).

patients with LC
(n = 4367) and
HCC (n = 510)

Patients with
HCC (n =73).

Patients with
HCC (n=21) and
benign liver
masses (n = 4).

Patients with
HCC (n=62) and
liver disease (n =
67), and healthy
control (n = 39).

Patients with
HCC (n = 51)

Patients with
HCC (n = 600),
hepatitis or
cirrhosis (n =
1,200), and
healthy control
(n =200)

patients with
HCC (n =37)

patients with
HCC (n = 85)

Control (n = 649)
and patients with
HCC (n =292)

Patients with

HCC (n = 154)
and hepatic
cirthosis

(n =235)

‘The method is simple
but has low
sensitivity (70%).

Only five methylation
sites, can try to more
simple detection
method.

‘The model was
validated in a
relatively large
cohort, qMSP
method is easy to
learn, but is not
suitable for detection
of so many sites.

Can detect the
presence of cight
common solid tumor
types. Prospective
studies in a large
population are
required.

‘The method is simple
and the sample size s
small.

“This study is available
in the form of a
conference abstract,
and no study details
have been made
public.

As a proof-of-concept
study, there is still a
ot of research to be
done before the
clinical application.

Further studies are
needed to
characterize the
specific long cfDNA
molecular
characteristics of
HCG; Clinical
application of long-
read sequencing
technologies need to
establish a standard
operating procedures.

“This work is a multi-
center, large-scale,
cross-sectional study;
the cost of detection
technology is high for
early HCC screening
in cohorts at high
risk.

‘The findings of this
study may be useful
for prognosis
evaluation and
postoperative
monitoring of HCC.

Longitudinal study
revealed the
relationship between
methylation and
tumor burden.

‘The stability of the
methodology needs to
be verified by
independent cohorts
and multi-centers.

‘The gene mutations
of HCC are highly
heterogeneous.

‘The methylation sites
tested were not
disclosed.

Sample size is small.

“This assay could be
utilized in HCC
tumor-burden
monitoring and
minimal residual
disease detection.

Enterprise-led studies
with long duration

and large sample size
from multiple centers
have a great hope of
being translated into
clinical application.

Future large-scale
screening studies are
needed.

Auxiliary diagnosis

Auxiliary diagnosis

Auxiliary diagnosis

Auxiliary diagnosis

Auxiliary diagnosis

Auxiliary diagnosis

Auxiliary diagnosis

Auxiliary diagnosis

Auxiliary diagnosis

Auxiliary diagnosis

Prognosis
assessment

Auxiliary diagnosis

Auxiliary diagnosis
and prognosis
assessment

Prognosis
assessment

Prognosis
assessment and
surveillance

Auxiliary diagnosis

Auxiliary diagnosis

Kim S. et al.
(2023)

Cheishvili et al.
(2023)

Guo et al. (2024)

Cohen et al.
(2018)

Zhao et al. (2024)

Liu etal. (2023)

Bie et al. (2023)

Che et al. (2024)

Chen etal. (2024)

Sogbe et al. (2024)

Angeli-Pahim
et al. (2024)

Deng etal. (2023)

Cowzer et al.
(2023)

Yang et al. (2023)

Kim D. Yeetal.
(2023)

Chen etal. (2023)

Chalasani et al.
(2022), Singal
etal. (2022)

Zheng et al.
(2023)
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