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l.Tai sao rat can chan doan sém HCC ?

Global burden of primary liver cancer in 2020 and predictions to 2040

( Global burden of primary liver cancer )
[ ] .x Liver cancer ranked among the
\ ) i I top 3 causes of cancer death in
_,J, 905,700 830,200 [ ] I 46 countries
people were diagnosed people died from liver in 2020
with liver cancer in 2020 cancer in 2020

The number of people
diagnosed with or dying from
liver cancer globally could

. increase by
’7‘ more than 55%

between 2020 and 2040 if
current rates do not change

Liver cancer is a major cause of death in many countries. Efforts to reduce the incidence of preventable
liver cancer should be prioritised to avoid the predicted rise in people diagnosed with liver cancer.

Harriet Rumgay et al. Journal of Hepatology 2022 vol. 77 j 1598-1606

HBV Ia nguyén nhan chid yéu cia HCC & VIET NAM
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Nguyen et al. 1 Le etal.?

1, Nguyen-Dinh SH et al . Viruses 2022, 14, 2571. https://doi.org/10.3390/v14112571
2, Le et al. Cancer Control Volume 26: 1-6. 2019.
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UNG THU GAN THUONG PHAT HIEN TRE: DU HAU XAU
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Stage at Presentation and Survival Curves
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Quan trong la kiém tra dinh ky: Phat hién sé&m HCC.

Impact of Screening on Stage of HCC at Time of Diagnosis

B stage Il

[ | Stage | [ ] Stage Il

Screened Group Control Group

In a trial performed in Shanghai, China, more than 18,000 persons with chronic viral hepatitis (most

of whom had chronic hepatitis B), were randomized to screening for HCC or no screening (control).

As shown, individuals who received screening were more likely to have their HCC diagnosed at an Zhang BH, Yang BH, Tang ZY. Randomized controlled trial
earlier stage (Stage 1) than those who did not have screening. gf"n Oncol.=2{300r4;130:417-22, J Cancer Res

Il. Chan doan HCC

Yéu t6 gia dinh.

Sac tjc.

Do xo hoa gan.
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Summary of current international guidelines on HCC surveillance

Guidelines Surveillance population Surveillance modality | Surveillance interval
AASLD 2018% Al patients with liver cirrhosis except patients with Child-Pugh stage US + AFP 6 months

C cirrhosis unless on transplant waiting list
APASL 20174 All patients with cirrhosis US + AFP 6 months

Chronic HBV carriers without cirrhosis
s Asian females >50 years

s Asian males >40 years

* Africans >20 years

* Family history of HCC

EASL 2018* Cirrhosis Child—Pugh stage A and B us 6 months
Cirrhosis Child-Pugh stage C awaiting liver transplant

Chronic HBV without cirrhosis at intermediate (10~17) or high risk
(=18) of HCC according to PAGE-B score

Non-cirrhotic patients with Metavir F3 fibrosis regardless of etiology
ESMO 2018% Al patients with cirrhosis as long as liver function and comorbidities US + AFP 6 months
allow curative or palliative treatment

Chronic HBV and HCV carriers with Metavir F3 fibrosis

Asian chronic HBV carriers with serum HBV-DNA above 10,000
copies/mL

AASLD, American Association for the Study of Liver Disease; AFP, alpha fetoprotein; APASL, Asian Pacific

Association for the Study of the Liver; EASL, European Association for the Study of the Liver; ESMO, European Geh et al. Journal of Hepatocellular
Society for Medical Oncology; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; Carcinoma 2019:6
PAGE-B score, Platelets, Age, Gender, Hepatitis B; US, ultrasound.
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A. CAC KY THUAT CHAN POAN HINH ANH.
Chén doan hinh anh giir 1 vai trd khéng thé thiéu trong chan doan
HCC: Tt bénh canh 1am sang, triéu chirng cling nhw xét nghiém déu huwéng
dén HCC nhwng hinh anh hoc khéng xac dinh dwoc u & dau thi cling khéng
thé chan doan 1a HCC.
Ky thuat chan doan hinh anh giup chan doan vi tri u, kich thuéc, sb
lwong u, giai doan, mirc dd ciing nhw gitr vai trd tam soat bénh.
o ) - o s« = o
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PAC PIEM CUA CAC PHUONG TIEN
CHAN POAN HINH ANH PHAT HIEN HCC

PHUONG TIEN THUAN LOI KHONG THUAN LQI
HINH ANH

Siéu 4m Khong xam lan Két qua tiy thudc vao kinh nghiém
Cd san ¢ moi noi va ky nang cua bac s si€u am
Chi phi thap Béo phi
Panh gia m6é mém
Do nhay thap
MSCT bung Do nhay cao (80%)  Nguy co nhiém xa
Chi phi cao
MRI bung Do nhay cao (86%) Str dung han ché
Do phan giai cao Chi phi cao
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B. VAI TRO CAC CHI DAU XET NGHIEM MAU
TRONG CHAN DOAN UNG THU GAN.
— Alpha-fetoprotein (AFP)
— AFP-L3%
— Des-gamma carboxyprothrombin (DCP)
— Thuat toan
— Atrtificial Intelligence and HCC
— CtDNA
— HBcrAg
- M2BPGi
12



9/19/2023

1. Alpha-fetoprotein (AFP)

> Glucoprotein AFP duogc san xuat boi:
v'Té bao gan binh thuong cia thai nhi.
v'Té bao gan ting sinh binh thudng.
v'Mot s6 HCC.
v'Ung thu tinh hoan.
» D0 nhay va do dac hi¢u téng thé thép.
> AFP> 400-500 ng /ml dugc xem la chan doan HCC.
> AFP khong c6 trong khuyén cdo AASLD hién tai cho viéc
theo do1 HCC.

Sherman M. Clin Liver Dis. 2011; 15: 323-334
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2. HCC Surveillance Biomarker:
Alpha-Fetoprotein-L3 (AFP-L3)
* AFP-L3 is a fucosylated isoform of AFP.
* AFP-L3 binds to lectin Lens culinaris (lentil) agglutinin (LCA)
which interacts with AFP-L3 but not AFP-L1 (majority of AFP).
* Relevance of AFP-L3 to HCC:
— AFP-L3 has been shown to be elevated in patients with HCC. Elevation
of L3 occurs early in HCC
— AFP-L3 (%) is highly specific for HCC
AFP- L3 (ng/mL) Carbohydrate chai F“°°“
AFP-L3 (%) = X 100
% Total AFP (ng/mL) o # ' 8‘» '
Cut-off Point: 10% (Intended Use)
14
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AFP L3% rises before AFP in typical
course of HCC occurrence case
HCC diagnosis

Tumor size:
3-5cm

Before HCC
diagnosis
Tumor size:
<2cm

AFP: ng/mL
AFP-L3%

Months
— AFP conc. — AFP-L3 conc. AFP-L3%

Sterling, Am J Gastro

15
3. PIVKA 11 (DCP)
> PIVKA II (DCP) 1a mot dang bét thuong cia prothrombin ting
trong huyét thanh cua bénh nhan mac bénh HCC.
I-f‘.n't‘éiu'm'n1'(r L) : g-carboxy glutamate
dapendan (Gia
canbaxylation co COOH
——— > L
I{'H ! COOH
Prothrombin ,
— o % 10Gla
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Current Surveillance Tests Are Not
Sufficiently Sensitive

* Prospective analysis of 99 patients with histologically
proven, unresectable HCC

100-
84.8 84.8 85.9
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s
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201

AFP-L3% DCP  AFP  AFP-L3% AFP-L3% DCP  AFP-L3%

+DCP  +AFP  +AFP  +DCP

Tumor Marker +AFP

AFP -L3 Lens culinaris fraction of AFP Carr B, et al. Dig Dis Sci. 2007;52:776-782.
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Inclusion of AFP-L3 & DCP Improves Early Detection

Primary Tool Sensitivity  Specificity Conclusions
“Ultrasound
60% 97% is...insufficiently sensitive
Colli et al to detect HCC in many
(2006)! i Se (95% Cl | (95% CI | cirrhotics or to support an
44-76%) 95-98%) effective surveillance
program.”
Singal et al o o Ultrasound is suboptimal
(2012)2 Ultrasound 43.9% 91.5% when used alone
Volk et al AFP, AFP-L3 & )
(2007)3 DCP 88% 91% Combined use of AFP,
AFP-L3 and DCP results in
Hann et al AFP, AFP-L3 & early detection of HCC with
(2013)* DCP 83% >90% minimal false positives

Colli A, et al. Am J Gastroenterol. 2006;101:513-23; Singal, et al. Effectiveness of Hepatocellular Carcinoma Surveillance in Patients with Cirrhosis. Cancer Epidemiol
Biomarkers Prev. May 2012 21; 793; Volk, et al. Cancer Bio 3. 2007, 79-87. Hann, et al. Potential usefulness of highly sensitive AFP-L3% and DCP in risk assessment in
surveillance of patient at risk for HCC with total AFP in reference range. Gastroenterology. Vol. 144, Issue 5, Supplement 1, Page S-1040.

18
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4. Thuat toan
GALAD score: A valuable tool to diagnose HCC?

: NASH-HCC vs. NASH controls
Clinical parameters Biomarker

Gender AFP-L3 § -
Age + AFP s =
DCP (PIVKA) £ 504 — GALAD: 0.96 CI: 0.94-0.98
g ! -=-- AFP: 0.88 Cl: 0.84-0.92
@ o5 : -+-+ AFP-L3: 0.86 CI: 0.82-0.90
a --= DCP: 0.87 CI: 0.82-0.91
0+ T T g 1
0 25 50 75 100

100% - Specificity%

Best J, et al. Clinical Gastroenterology and Hepatology 2020

Gastr ﬂcmlaqm
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GHE:

19

Medizinische Hochschule

5. Artificial Intelligence and HCC

Artificial intelligence (Al):
Computer programs designed to mimic human
intelligence andior behavior, including leaming, adapting
and problem-solving

Artificial intelligence

/—’*\

Machine learning

Machine learning (ML):
Subtype of Al, in which computer programs are enabled
10 “leam’ from data and improve with experience

Deep learning

=2

Deep learning (DL):
Subtype of ML inspired by the human brain, in which
programs utilize the complex architecture of mui-
layered neural networks to analyze large amaunts of data

Input data Model training and validation Inference

Electron lc hn ith Input Input Multiple Output Diagnostics and
recal values layer hidden layer classification
< ) "
| | | -
R ——
Hishwalhnlugy

Ultrasonography

Preprocessing
—_—

E---AEEEN
(2 o ol

§

Julien Calderaro et al. Journal of Hepatology 2022 vol. 76 j 1348—1361
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chronic hepatitis B

PLAN-B model for the prediction of HCC in patients with

* Machine learning approaches (gradient-boosting machine algorithm)
« Entecavir or tenofovir-treated

CirrhoSiS e *_
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075 074 076 0.004 080 079 082 0424
063 061 064 <0.001 057 054 059 <0001
072 o7 073 <0.001 076 074 078 0.002

Derivation cohort
(Korea, n = 6,051)

Korean validation cohort
(n=5,817)

Caucasian validation cohort
(n=1,640)

Hwi Young Kim et al. Journal of Hepatology
Volume 76, Issue 2, February 2022, Pages 311-318
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Artificial intelligence could support doctors in decision
making in tumour therapy in the future

(A) Current oncologic therapy pattern.

After an initial first-line therapy, the
tumour is evading therapy through
resistance mechanisms. The following
tumour growth is recognised during
radiologic follow-up leading to therapy
adjustment.

(B) Hypothetical, future, Al-supported

therapy pattern. Initial, individualized
first-line therapy decision, accounting
for an Al-based recommendation.
After an Al algorithm predicts
progression of a tumour, doctors
decide to adjust therapy before the
tumour can develop resistance to
therapy and grow again

Julien Calderaro et al. Journal of Hepatology
2022 vol. 76 j 1348-1361

A current

therapy concept [[rioropy eration: )

((Therapy evasion ) [Flnalmﬁauvevnimj

First-line

therapy
decision

Radiologic progress.
Therapy adjustment

Radiologic progress:
Therapy adjustment

Drug
efficacy

Time (of survival)

B Future, Al-supported
therapy concept

Albased firstine
therapy decision

Early therapy
adjustment

Early therapy
adjustment

Time (of survival)

22
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6. CtDNA

An overview of the molecular landscape of ctDNA and its relevance in the
clinical management of HCC.

b amne | Tissue Tumor cell
— - HCC
management
Detection &
* diagnosis
Consistency between

ctDNA and tumor cells

Guiding drug
administration

Circulating
tumor DNA

Molecular landscape of ctDNA
|

Disease
monitoring
Single nucleotide Copy number Methylation HBV Mitochondrial Preferred end motif
variation variation integration DNA or coordinate -

TERT, TP53, PIK3CA Genome-wide level SEPTING, TERT, Fragment size 4-kmer end motifs

R et MmE oW
Loss: 1p, 4q, 8p d

PIBK/AKT/mTOR pathway ~ Gain: 1q, Bq RASSEIA CONAZ

Wnt signaling pathway
53/ceil cycle pathway CDK8, EGFR, MYC,
£ Dre e BRAF, CCNE1

ctDNA originates from the tumor tissue and carries the same genetic aberriations as the tumor cells. With

the consistency between ctDNA and tumor cells, ctDNA as a form of liquid biopsy could protentially be Lyu et al. Cellular and Molecular Gastroenterology and
used for different aspects in the clinical management of HCC. Hepatology Vol. 13, No. 6. 2022, Pages 1611-1624.

Schematic overview of circulating cell-free DNA analysis and its potential
clinical application in hepatocellular carcinoma (HCC) setting.

Circulating cell-free DNA analysis

Release in the bloodstream Extraction Molecular analysis Potential clinical
application
Plasma Quantitative
CcIDNA/CIDNA changes

Early HCC diagnosis

/, * Different ccfONA level

Tumor monitoring

Prognostic evaluation

Qualitative

changes Therapy guiding
*Mutation ) Recurrence prediction
Serum sAltered Fragimentation

«Aberrantmethylation

Circulating cell-free DNA (ccfDNA) can be released in the bloodstream from a variety of different cells under physiological and
pathophysiological conditions. In cancer patients, a fraction of ccfDNA comprises circulating tumor DNA (ctDNA). ccfDNA can
enter systemic circulation where can be isolated from serum or plasma. ccfDNA can undergo both quantitative (i.e., monitoring of
changes in the ccfDNA concentration) and qualitative (somatic mutational profile, altered fragmentation and aberrant methylation
pattern) analysis. The evaluation of the ccfDNA and its tumoral fraction, ctDNA, can improve the management of HCC patients
permitting an early diagnosis, a better tumor monitoring (i.e., recurrence prediction, supervision of the dynamic tumor evolution)

and an improved therapy outcome prediction that finally help clinicians in the treatment decision making. gl}'i;mgﬂ;}"'ggsa" Int. J. Mol.

24
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Pros and cons of liquid biopsy versus standard biopsy.

Liquid Biopsy

Standard Biopsy

J Gregory
©2020 Mount Sinai Health System

Ismail Labgaa et al. Cancers Cancers2021 2021, ,1313, 659

25

Circulating biomarkers of HCC

1. Circulating biomarker sources q

2. Analysis

) ¢

3. Indication for use
4. Key strategies to reduce the
cost of testing

Shown are two types of circulating biomarkers (blood and urine), the proposed

strategies to reduce the cost of testing, and their potential applications in LRS for Annabelle Pan et al. Diagnostics 2023, 13, 676.
HCC screening, diagnosis, and management. https://doi.org/10.3390/diagnostics 13040676
26
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Combined methylated DNA and protein markers: an accurate blood-
based test for early-stage detection of hepatocellular carcinoma

Aim: Distribution of HCC Cases Distribution of

To identify a panel of blood-based biomarkers with high by BCLC Stage Liver Disease Etiologies
sensitivity for early-stage detection of hepatocellular carcinoma

Methods:

Multi-center, case-control study

Patient population: 135 HCC cases; 305 age- and liver disease
etiology-matched controls

Whole blood collected at clinical sites and shipped to

central lab for processing; samples blinded upon delivery

mHCC

# Control
0.0
35.0
°
& 300
5 250 - .
500 :
15.0 .
10.0
5.0 - i
Y

= Stage 0 - Stage A = Stage B = Stage C = Stage D 0.0

* 10 methylated DNA markers (MDMs) and multiple proteins Alcohol  HBV NAFID  Other
evaluated via logistic regression algorithm to classify samples as
positive or negative for HCC Biomarker ZhipaEres | s Specificity AUC
- o Bang Sensitivity Sensitivity (95% Cl) (95% C1)
Main Findings: (95% C1) (95% C1)
Exact (4 MDM +

At 90% specificity,a panel of 4 MDMs (DAB2IP, EMX1, HOXA1, TSPYL5)
and 2 proteins (AFP, AFP-L3) detected 71% of early-stage HCC.

Conclusions:

71% (60-81% 80% (72-86%) 90% (86-93%) | 0.912(89-94%
2 Protein) Bl ) ( ) { ) { )

AFP (20 ng/mL) 21%(13-32%) | 43% (35-52%) | 98%(95-99%) | 0.706 (66-76%)

AFP(100ng/ml) | 6.6%(2-15%) | 27% (20-36%) [100% (99-100%) | 0.637 (58-69%)

We identified a panel of 6 biomarkers with significantly higher
AFP (5 ng/mL) +

sensitivity for early-stage HCC compared to AFP with or without AFP-L3.

37% (26-49%) | 55% (46-63%) | 94% (90-96%) | 0.795(75-84%)

AFP-L3 (4%)
Chalasani N, et al., Abstract 109 *Early Stage = BCLC Stage O and A
AASLD ) THE BEST OF THE LIVER MEETING® 2019 | LIVER AND BILIARY CANCER | 5 = AASLD

THE LIVER MEETING/

© 2019 American Association for the Study of Liver Diseases. Not for Commercial Use

27
+ Xét nghiém HBcrAg phat hién déng thoi 3 thanh phan: HBcAg, HBeAg va
protein p22cr trén cung gen C cla vi rut viém gan B.
+ Ca 3 khang nguyén nay c6 cung vi tri nhan dién khang nguyén 149 acid amin.
Core ~ HBcrAg
protein
£ pLc) laSHBCAG HV — Ej
Assembly domain Arglnine-rich domain <
Dene parficles
Start Skart :
ZEof  Bekoh Precore/Core gene j
4:29 ::1 149 183
p2s
Si:gnal !
. HB=Ag HBeAg ::
- I pi2er \p22cr [ I
-28 -10 1 149
Precore Empty particles
proteins . (DNA-negative)
* Ngwéng phan tich: 3,0-7,0 LogU/mL (1,0-10.000,0 kU/mL)
28

14



9/19/2023

Y NGHIA HBcrAg TRONG THUC HANH.

. Theo doi cac phase trong HBV.

. Lién quan HBV DNA.

. Twong quan cccDNA.

. Danh gid hiéu qud diéu tri. Quyét dinh ngwng diéu tri.
. Phat hién HBV tiém an.

. Dy dodn xo gan, HCC.

. Dy doan tai hoat HBV.

N o o B N R

29
1 4
Moi two'ng quan giira HBcrAg va HCC
Tat ca bénh nhan Bénh nhan HBeAg-negative
g5 2501
o | HBorAgLevel (KUimL) Q ‘HMAQLeveI(KUFmL]
0 Q 40l
2 a I4 <10
5 1099 © ‘
8
§ 10049 g
$ e § |
£ 2
£ >=10000 =
2 2
:: g 107
F)
: e
3 — ) Ui
2 4 6 8 10 12 14 16 (]
Nekard i Years of follow-up i Years of follow-up
HBerAg Level (KUimL) (KU
dlead <10 1271 1271 1271 1266 1254 1193 1042 MMLM“KU‘QH 1258 1258 1256 1253 1241 1030
1099 540 53 538 532 58 507 1099 531 530 529 5B 519 43
100099 263 263 263 288 268 241 100999 218 218 218 213 21 178
10009999 137 135 134 130 128 114 10000090 72 72 72 M 66 54
>=10000 455 448 448 444 426 51000 71 69 69 68 5 5 47 3 2B
Tseng and Kao, Gastroenterology 2012
30
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Novel biomarkers for the management of chronic
CLINICALand MOLECULAR  hepatitis B

HEPATOLOGY

https://doi.org/10.3350/cmh.202
Clinical and Molecular Hepatology 2020;26:261-2'

Takako Inoue' and Yasuhito Tanaka'”

Nagoya; “Departrr

Surveillance markers
HBcrAg
M2BPGi

Tumor markers
AFP
PIVKA-II
AFP-L3
DKK-1
(recurrence)

Antiviral

therapy S
Monitoring markers
M2BPGi

HBcrAg

( HBY DNA
HBsAg

H Vaccination

Risk of complications

The serum biomarkers HBcrAg and M2BPGi provide valuable predictive data for the effective management of CHB. It is important
to monitor patients at high risk and to treat them early to prevent liver complications, cirrhosis, and HCC development.

31
HBcrAg va Nguy co HCC sau 1 nam diéu trif NUC
Study population: 1,268 patients on NUCs (667 HBeAg +ve; 601 HBeAg —ve)

(A) Baseline HBeAg positive (B) Baseline HBeAg negative
&2 W Overall 2 80 Overall
I I
E 40% % 40%
© Log-rank test: P=0.017 ® Log-rank test: P = 4.30 x 1075
T 30%1 £ 30%
g. g_ HBcrAgat 1Y > 4.4 logU/mL
. — B 5im
% 0] HBerAg at 1Y = 4.9 logU/mL. Z A
g 2 HBcrAg at 1Y < 4.4 logU/mL
> o, = 0,
‘é 10% 1 = 10% 4
E at 1Y < 4.9 logU/mL é
S 0% 1 (:) 0%

o1 5 10 15 20 o1 5 10 15 20

Treatment duration (y) Treatment duration (y)
Hosaka et al., Aliment Pharmacol Ther 2019;49:457-71
32
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8. Vai Tro M2BPGi Trong Panh Gia Xoe Héa Gan / HCC

Collaboration between RCMG of AIST and RCHI of NCGM

f g

s

Prof. Narimatsu H. ; Prof. Mizokami M.
National Institute of National Center for
Advanced Industrial Science Global Health and
and Technology, Japan Medicine, Japan.
New — Material
Technologies mmm=)  with clinical data
33
Sw thay doi cau truc chuéi dwong cua M2BP
cung v&i sw phat trien cua xo’ gan
= CAu tric chubi trén M2BP sé bj thay
dcf:i theo qua trinh xor héa gan mac du
cau tric cua protein khong thay doi.
Néng d6 ctia M2BP va mirc dd xo
. gan
ﬁ Nong dé cua g
M2BP s
Normal M2BP Electrogram ‘E Total amount of M2BP
m —_— — E Amount of M2BP with normal
N-glycan structure
L.y T 2 s 4"
hepatic fibrosis 0 ] 5 s . Hepatic fibrosis score (F)
Hepatic fibrosis score (F)
M2BP Glycosylation isomer (M2BPGi)
34
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Figure 2. Structure change of sugar chains of glycoprotein

following the progression of hepatic fibrosis

Progression of hepatic fibrosis

ng dung 1am sang ciia M2BPGi

1. La marker phan anh hoat déng cua HSCs, cac HSCs
dong vai tro chu chot trong tien trien xo héa gan.
2. Tién lwong phat trién ctia HCC.

3. Cg’) cac cutoffs khac nhau, tuy theo nguyén nhan dan
den xo héa gan.

35
[ ] [ W) /4 ~ e
M2BPGi tien doan- theo doi HCC

Reference Etiology Treatment status Threshold of M2BPGi for HCC risk HR (95% Cl)
Yamasaki, et al. [31] HCV =4 8.3(1.8-38)
Tamaki, et al. [32] Hcv =42 4.1(1.1-15)

>0.3 increase/yr 5.5(1.5-19)
Inoue, et al. [36] HCV >4 (mortality risk)
Sasaki, et al. [48] HCV SVR 220 5.7 (1.7-20)
Nagata, ef al. [49] HCV SVR >1.8 20(1.4-24)
Yasui, et al. [50] HCV SVR =1.75 6.0 (1.8-19)
Akuta, et al. [51] HCV SVR =1.0 49(1.4-18)
Ichikawa, et al. [53] HBV Naive 2071 8.3(1.0-67)
Jun, et al. [58] HBV Naive Each 1 increase 1.1(1.05-1.18)
Liu, et al. [62] HBV Naive =22.0 (1-2 yr HCC) 7.4(2.4-23)
Kim, et al. [63] HBV Naive =18 15(1.1-2.1)
Mak, et al. [64] HBV NA treatment >1.15 before NA treatment 1.2(1.04-1.5)
Kawaguchi, et al. [65] HBV NA treatment =1.2 after NA treatment 10.5(3.0-38)
Shinkai, et al. [66] HBV NA treatment >1.2 after NA treatment 5.0(1.7-15)
Su, et al. [67] HBV NA treatment Each 1 increase after NA treatment 16(12-21)
Heo, ef al. [68] HBV Naive/NA treatment =18 11.5(1.4-97)
Mak, et al. [69] HBV Naive/NA treatment >0.68 4.7 (1.3-17)
Kawanaka, ef al. [79] NAFLD >1.255 1.7.(.1-23)

Nobuharu Tamaki et al. Annals of Laboratory Medicine 2021
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1I.ng dung 1am sang
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NGHIEN CU'U GIA TRI CUA AFP, AFP-L3, PIVKA Il
TRONG CHAN POAN UNG THU BIEU MO TE BAO GAN

- Nghién ctru hdi clru 224 trerng hop viém gan man/xo gan tai Khoa Gan — Trung
tam Y khoa Medic to» 01/2016 dén 06/2018.

- C6 103 trwerng hop chan doan xac dinh HCC va 121 trwong hop khéng cé HCC
qua CT bung va/hoac MRI bung.

- Néng dd ctia AFP, AFP-L3, PIVKA Il trong nhém HCC dé&u cao hon cé y nghia
théng ké so v&i nhém khéng HCC véi p < 0,001.

- Trong 3 d&u &n chi co nong d6 PIVKA Il 1a c6 twong quan tuyén tinh véi kich thudc
khoi u v&i hé s6 twong quan r = 0,553 .

- PIVKA Il ¢c6 gia tri chan doan cao nhat trong 3 d4u an.

- Két hop 3 dau an cho két qua chén doan chinh xac nhét.

Phung Huy Hoang. (2018). Luan van bac si ndi trd, chuyén nghanh ndi khoa.
Trwong dai hoc y khoa Pham Ngoc Thach.

38

19



39

40

ums" OFAER, AFP-L3, PIVEA 11 )
DCELLY MAIN»C R(

AT e

BACKGROUND & AIMS

o defie 2 compre AUROCK. xcelot tharcirtc of marhes s combins of oo sk I s 1CC i chcics

e e, o

[ O
IR TR
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for the Detection of Early-Stage Hepatocellular Carcinoma
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Background Results

Fig.1
Late detection of hepatocellular carcinoma (HCC) imits s overall 5-year survival 1) Patients with early-stage HCC A [ -
e to < 16 Fatens at g s o HCC nclde those with et B s displ aberrant  methylation

3) Methylation-based assay enhances the accuracy of the
HTASWako™ assay in a cohort of at-risk patients

Tecommended o Banmunt e uhesoneg gy (109 he e Setes and HCC patients showed higher DNA H
Europet. However, one meta-analysis showed that the performance of LUS is methyiation levels, in  muliple o
suboptimal for early cancer detection, with a sensithvity of merely 63% for early regions., with 261/450 differentially H 8
HCCE), Most recently, a commercially available diagnostic, assessment of serum methylated regions mMRs) while H ERe |
levels of AFP, AFP-L3, and des-gamma-carboxy.prothrombin (OCP), on a there  were DMRs
microfhuidics-based assay named UTASWako® 130 demonstrated up fo 78% distinguishing vec! peuen(s from
sensitivity and 62% specifcity, for early HCC!. Moreover, incorporation of those. high-isk patients (Fig 1A) 3
ihree markers nto an HCC ik scorng sytem, GALAD fthr incresed both v vy e
[ Model  Bensitivity (¢fspecificity (%)
sensitivity and specifcity. - 80 regions were shared between e Y . o —
Itis thought that multiple biomarkers might be required to improve the early the two painvise comparisons (Fig oo il
detection rate of HCC ). The use of circulating tumor DNA (ctDNA) as a non- 18B). ©

invasive and highly sensitive marker for HCC detection has now been evaluated [T T —— ¥,
by several studies. Inded, plasma CtONA could be distinguished from other non- Pathway enrichment analysis was
tumor cell-free DNA (cfONA) via several features, Including aberrant structure, performed for the set of genes
genetic anomalies, and epigencic modifcations _enabled distinguished from mapped o these DMRS using o mance: i ALG o1 0,840 50 oot
other non-tumor cell-free DNA (cfONA) via several features, including aberrant gProfiler, and one of identfied ey 081 for discriminating HCC from non-
structure, genetic anomalies, and epigenetic modifications. Of those features, significantly enriched pathways was 3 Rl HCC (g 3A) sty sujects (g 35)
“signature’” changes in DNA methylation patterns, an cpigenetic mark, occur found 1o regulate the expression of gt OISk e (7. o
8 cacnogencsis aud s carescii " . hon codia BNAc inclod o s - Interestingly. the combinatofashaut iRt asfa i e
GALAD scores. incorporating iTASWako serum biomarkers with
patients’ age and gender provided aditive diagnostic performance
with AUC of 087 (Fig 3C)

*In an extemal validation cohort, the

2) Construction of machine-learning models for
distinguishing HCC patients from non-HCC

+ Compared LAD model alone, this combination showed

1) in 3
e
HCC patients and non-HCC individuals comparable spsmncny of 97.4%. but higher sensitvity (69.6% versus

2) Buid a machine-learning model for clasification of early HCC patents from - We examined the prediciie performance of
non HCC individuals three_difleent machine learming  aigoritims . -
3) the predictive our. assay - (logistic regression — LR, support vector Conclusions
ither alone or i combinaion with the TASWako markers. Trathines - SVM, and sxreme gradiont boseting
— XGB) after selecting significant features (Fig
M th d i v T 2A). The classification performance of each « Liver cancer-specific methylation signatures detected in cfONA could
ethods algorithm with selected. hyperparametors was be exploied to build machine learning classifers for segregating early-
eated Using leave-onc.out 1056 validation. The stage HCC patients from healthy or atisk (cinhosis or hepaliis)
W;;:;;;;,“ P = ihroe_tostod models yiolded comparable AUC individuals
= T el - Our study also provides rationale for using cDNA methylaion
e [ e | [we ] = m ignatures in combination with serum biomarkers to maximize the
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A TRUONG HQP LAM SANG 1

Bénh nhan 66T. Nam. TPHCM.
Kiém tra strc khoe dinh ky.
HBV (-), HCV (-).

Si€u am bung: binh thuong.
XN: Wako test (HCC risk): AFP=33.6ng/ml;
AFP-L3=62.4%; DCP=21mAU/ml.

abdomen MEDIC MEDICAL CENTE

ep2d_diff_ah
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Sau RFA 1 thang:
Wako test (HCC risk):
AFP=7.6ng/ml; L3=22.1%;
DCP=20mAU/ml.

43

Trwong hop Iam sang 2 : Dw doan

HCC

« Bénh nhan nam , 57 tudi, Bén Tre.

« Udng rwou rat nhiéu.

* Me: HBVI.

« Nhiém HBV ttr nhé, khdng diéu tri.

« Khdng déng nhiém HCV.

« Khéng tién can phau thuat hay truyén mau.

* Mét, chan an ---- Kham Khoa Gan-Medic.

44
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Trweo'ng hop lam sang 2 : Dw doan
HCC

* HBsAg : dwong tinh.
*«HBeAg : am tinh.

* AntiHBclgM: am tinh.

* AntiHCV: Negative.

* HBV DNA: 7.250.000 IU/mL.

Partially double-stranded DNA

45
Y n . 1 4
| |
Trieong hop lam sang 2 : Dw doan
AST(U/L) 61 25
ALT (U/L) 35 15
GGT (U/L) 350 220
AFP (ng/mL) 8 7
Tiéu cau (10%/L) 88 101
Bilirubin (mg/dL) 1.07 0.9
Prothrombin time (%) 67 72 HBV DNA: 1200
1U/mL
Albumin (g/dL) 3.2 3,5
HBcrAg 4.5 5.9
Ultrasound : Doppler Xo gan, lach to Xo gan, lach to
Elastography: FibroScan(kPa) 19,5 18,5
46
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Trwrorng hop lam sang 2 : Dw doan
HCC

* AFP-L3:37.2%
* PIVKAII: 1253 mAU/mL

HCC ? mmmmmms) CT Scan

U ha phan thuy VI, kich thwéc =1,1 cm nghi HCC

47

Trwong hop lam sang 3: M2BPGi tién doan HCC

* Bénh nhan nam 59t, Long An.

« Hut thude, udng rwou hon 30 nam.

« Khéng tién can phau thuat hay truyén mau.

* Trong gia dinh khéng ai bénh gan.

* CHA > 10 nam.

« Phat hién va diéu tri viém gan B man 2016, TDF (BHYT).
* Thang 2/2021-----covid, bd diéu tri.

» 12/2021: Mét, khé ngu , sut can----- Khoa Gan, Medic.

48
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Trweong hop Iam sang 3: M2BPGi tién doan HCC

* HBsAg (+). * Creatinin: 1,07 mg%.

* AntiHBCcAgIGM (-). « eGFR: 76mL/phut/1,73 m?-
« HBeAg (-). * Bilirubin: 1,07 mg%.

* AntiHBe (-). « AST: 62 U/L.

* AntiHCV (-). « ALT: 22 U/L.

« HBV DNA: 1372 IU/mL. * GGT: 253 U/L.

« Albumin: 3,1 g/dL
« Tiéu cau: 94 x 109/L. PT: 82%

49

Trwong hop lam sang 3: M2BPGi tién doan HCC

* AFP: 4ng/mL.

- M2BPGi: 4,5.

- US Bung: Xo gan, lach to
* FibroScan: 40,8 kPa.

50

25



9/19/2023

Trweong hop Iam sang 3: M2BPGi tién doan HCC

* M2BPGi: 4,5.
* FibroScan: 40,8 kPa.
* MRI Primovist: Nhan HCC ha phan thuy IV 12x11 mm, xo gan, lach to.

A : MRIBUNG
6421121605400 . ’i 6. e s Kiv THUAT

e_fs_tra_after 25min-contrast min-contrast
11

Khdng, sau d6 tiém tuong phan

Hinh chup viing gan véi mdy cong heong tir 1,5tesla, cd tiém thudc teong phan PRIMOVIST 10ML, chubi
xung Axial vé coronal T2WI fatsat, TIGRE, cic thong s6 ky thudt dwgc in & goc tréi méi hinh.

MOTA

Nhu mé gan tho, cd tin hidu khong déng nhat trén T2WI, bt thudc twong phan khong dang nhét thi tré
Nat throng ton nho ¢ gan ha phan thiy IV, kich thutc khoang 12 x 11mm, tin higu cao nhe so vdi mé gan
trén T2WI va trén TIWI, 6 han ché khuéch tén, bit thudc twong phan thi déng mach, thai thudc chém,
sau 6 phit va 25 phit c6 tin hiéu thip hon nhu md gan.

Duong mét trong va ngoai gan khong gian.

Khong thay tdi mat.

Khéng thay huyét khdi tinh mach ctra

Ong mét chii khong dén, khong soi

Lach to 134x80mm, cwong d0 tin hiéu trong gidi han binh thwong.

Tuy khéng thirong tén.

Hai thén binh thuéng, khong chwdng nwdc.

Khang dich ¢ bung.

#+% KET LUAN:

THEO DO NHAN HCC HA PHAN THUY IV / X0 GAN - LACH TO

Tp. Ha Chi Minh, ngay 16/12/2021 13:01

THE FUTURE
1S

XU HPONG TUONG LAI CAC CHi DAU XET NGHIEM MAU
TRONG CHAN POAN UNG THU GAN.

N oUR HANDS -

Current clinical diagnosis with ...

P towards
' 8 J &

Biomarker potential:

Future clinical diagnosis with ...

\

=

P!

... conventional protein
biomarkers

AFP
AFP-L3
DCP
HSP70
Glypican-3 (GPC3)
Glutamine synthetase (GS)

Diagnosis, Monitoring, Prognosis

Advantages:

good stability, rapid analysis on a routine
basis, advanced phase of biomarker
development (phase 5)

Disadvantages:

limited diagnostic accuracy of AFP, early
phase of biomarker development for new
protein biomarkers

... promising new protein
biomarkers

Cytokeratin 19
Golgi protein 73
Annexin 2
Osteopontin (OPN)
Midkine
Dickkopf-1 (DKK-1)
Squamous Cell Carcinoma Antigen (SCCA)
Alpha-l-fucosidase (AFU)

Schlosser et al. Frontiers in Oncology. 28 November 2022,
Volume 12- | https://doi.org/10.3389/fonc.2022.1016952
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Precision diagnostic methods of different types of HCC

AFP : Alpha-fetoprotein; AFP-L3: Lens culinaris
agglutinin-reactive fraction of alpha-fetoprotein; ANHC:
AFP-negative HCC; cfDNA: Cell-free DNA; ctDNA:
Circulating tumor DNA; CTC: Circulating tumor cell;
DCP: Des-gamma-carboxy prothrombin; GP 73: Golgi
protein 73; GPC3: Phosphatidyl alcohol proteoglycan-3;
HBV-HCC: Hepatitis B virus-related hepatocellular
carcinoma; HCC: Hepatocellular carcinoma; HCC-MVI:
Hepatocellular carcinoma related microvascular
invasion; HCV-HCC: Hepatitis C virus-related
hepatocellular carcinoma; MRI:  Magnetic resonance
imaging; NASH-HCC: Non-alcoholic steatohepatitis
related hepatocellular carcinoma; ncRNA Panels: Non-
coding RNA panels; non-HCC (AFP+): Non-
hepatocellular carcinoma (Alpha-fetoprotein positive);
non-HCC (DCP+): Non-hepatocellular carcinoma (Des-
gamma-carboxy prothrombin positive); NX-DCP: Novel
des-gamma-carboxy prothrombin; small HCC (<1 cm):
small hepatocellular carcinoma (tumor size <1 cm)

Zhenxiao Wang et al. Precision diagnosis of hepatocellular carcinoma. Chinese Medical Journal 2023;136(10)
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IV. Két luan

@ HCC la 1 ung thu kho diéu tri va tién lwgng ndng néu phat hién tré.

= Chan doan som va chinh xac ung thw biéu mé té bao gan gop phan quan
trong trong lwa chon phwong phap diéu tri cling nhw tién lwgng thoi gian song
con cua bénh nhan.

@‘Trong,khi tilé H’CC tai Viet Nam van con cao nén nhiém vy dat ra cho nguoi
thay thudc phéi bi€t van dung uyén chuyén tat ca cac phwong tién chan doan co6
trong tay dé lam sao phat hién dwgc HCC cang sm cang tot.

& Trong twong lai s& cé nhiéu ddu 4n chan doan sém HCC hiéu qua.

= Quan trong: Ngudi dan phai biét HCC khong triéu chirng rd rét & giai doan
s&m = dieu tri hiéu qua cao & tham kham dinh ky la chia khéa quan trong nhat.
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