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FIRIRIETEH 1990—1992 FEEH TiE

wa, (et ) IABREET CEHE, PEEFHFRNBERK
BERFMARET F EMBE LT W KR EALR AL
K, HFRIFBECKIESAT L A0 FRFTERE AN ETE, ARG EHH R,
HRXET, AUFNEHRZAR, PEAFRFTORELRERECTERE LS, RN,
B 1959 F i Ak, MFBEILT LR KR, EEE N2 BENFF X+ X
BT E24%ER. (Lancet Oncology7 Al 1 B % h%)
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1990—1992 & #01 2005 &, MEFIET
ERIA R R #H T T E Z RN E=Z R EREIE
SETRFERR. EEHEZICTOSERR
SENERSE, FER RS RPiELH,
1973—2005 &, FEEEHEBAUIEM, B
FNEEMAENENEERER o

HRE AR FREAERILE M 19731975
F Y 10.1% 1E 10 E 2015 F (B RY 24.2%., ¥=
FEFHSETFEM 74.2/10 5 EAHE170.1/10 73,
BERTENIETERE 1990—1992 FfFRFA
YR AT T RE, M 94.4/10 5 TPREEI 2015 Y
77.9/10 B, XiEm, SMEEFXTERASH
FERRZEAOZRL. EFEENZE, M3
NMERKRE, BHEEMBRIEKEER,

MAEEMRE, 5. BERNMEN
SACHIE—EHRS, REFRINENIETZREA
ERR; B, FfE. KEIRENSERRE
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B AR T RMELATENISE T REEEM EFH
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FERE, URRFMEXERIVIEHISEIRE,
WATRES B EREA B RRET .

2000—2015 £, FiEREMN S &R ED
REFHEIN, HAPioMERITTE N RE L RE
ErHEE, mMBUENETRE. B4ES
RHERERE B, Sie. FE. SEmRE.
RERNBENEZ. TERSENEIRE. it
B EERE. FRERE. BENETE(E LD,

FREFTEEIER 5 FEFROAMES,
M 2003—2005 £ #9 30.9 % Lt 7+ F 2012—
2015 £/ 40.5%, BRERENEEBEZE”,
2012—2015 819 5 FEEF RN 7.2%,
ZRAME NRRBRESFEEFEXRNSE
84.3%s
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Ell 2000—2015FHES AR, BUENZERELRE. ASR (FRIENERE) , CR (BRHEX)

+11973-2015FFE10M R IEEREMNIET X
1973 - 1975 1990 - 1992

NmiosA) BF gy B
F 17.4 17.7 25.2
"ER 16.7 17.1 17.4
Fr & 10.8 11.0 20.4
=% § 5.6 5.7 1.9
Bb & 5.5 5.6 17.5
SHEE 4.2 4.2 5.3
THARE 3.0 2.9 3.5
F A=k 2.5 2.5 3.6
ENE 2.0 2.0 1.7
B Bk = 0.5 0.5 1.0

8 MYEERY 5 FEBFRB T LLMENE,
BEREE. BB WE 8% EIE.
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21.8
15.0
17.8
1.0
15.2
4.5
3.0
3.5
1.5
0.9

2004 - 2005
B ﬁﬂ:ﬁt
24. 7 17. 9
15.2 10.0
26. 3 17.9
1.4 0.9
30.8 202
7.3 4.7
59 4.0
3.8 3.4
1.5 1.0
1.4 0.9
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13.7
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5.0
45. 9
13.6
10.5
4.0
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£I7% (nasopharyngeal carcinoma,
NPC) BREEREM AL ABMEXE KX
MERGEMME, RREHRSLKN—F UL,
FERMERMXARNERER, FHASR
EXRTAFE U, BART A BRRAE R
TR, 5 FEFERRBIX 95%. B NPC RHRE
RE2MRMEHFTHEMN, RERRETRTZE
X, FHIHRIZEELLHTE 20%, BARZEK
BREWZCHR BN TR, BILTIKEETH
BS—EMR, BEarmEtENEFERIE,
S EREEMNEIER, ERXHEXMINRK,
BIREEREIER Y, B, RESEES
HAIZ Bf. 7 AN T 7 B 2K F B P E 2 IR
PraMRNBERERR. SHERSYIINFR.
MA. TNHTESRI LAREMMBNXED
B, Ak, PENVEDSHBIIETIVERS
SREMSVERZERSETEARAIMIXX
ik, SEEASREIRAMBMTIHERNE,
BIEBHEART E—R(SREREYIG RN A
TRHIA) (UTFREREIR), UUHNSRE
PHREHE . FERT. EREERTNM
RAI TR MR, RASWEIRREAES
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TTKE Y, (EAZERETAEMAK, Mt
IRFITEMARR, HBURBSEMGEE,
ENAERURBREERE W
1 M3z EBV DNA EB#iIllGFREARI 2. &
FXFARSIREIZE, FrfIfEFIEiREY

FRKSHEERESMENEEXE

(> 95%), LFFRENIERKSRREFE

EB f&3& (epstein-barr virus, EBV) &k,
EBV 258 LEMEAESERE, 2B
NNNBRXBEHEREBFERER Y. EEMN
2, A EZEMUINEMARERN EBY X%
B (DNA,RNA) #l#t EBV RETREMK S A,
MR E RS EBY mEREREE.
Ith, EBV #% % FREEHNSIREIREYIFR
R, BRIBEIRKI ZM A, EBV XIRE
MNRANENREZELERIRXINER
2=
1.1 HiAHEFIFEBV DNA 1&NIFHERES
A X R HTRERERBE

fRIERE 90% L EMEEMRFAEREE
EBV R, B ERARRET B HMEAMRA,
BARRRMEE DNA NIN7E, FrUlBEEAmE
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& EBV FHMERIERR. BRREREREMA
B RRIRFE EBV R E#EANIR, 90% LA LERYE
& MR P eI E EBV 555 DNA, HLLiFE

3 EBV DNA B S REFEHRHENRI(T
&R P, FAPXAZFE ALLEN CHAN HZRH
PARVER R FE 3 IE S 7 tE MR s Z AR XY 2 IR
M3 EBVDNA 1M 2R EERZ X E

(300/20 174) #—XF1TAEM MRI 185,
REZREMZESREE 34 5, | BAMIEAS
Eb=k 71% (24/34), MM ZAMERHE
X 1 51 (1/19 865) 1 F 2 &Rz,
<17 EBV DNA 75 & BY XY BR [/ £ PA 5! A0 E2 A
2REBELLFINA 20%, B3 FL&Hmi
REGXEZRTEARERIZEE (T0%
vs 97%) . IM%Z EBV DNA 7E2REFRHHE
PP RNERENIFREDAEIE 97.1%
98.6%, FRMTRMMEN 11.0%, FBMEFLNEN
99.995%",
1.2 #iNFMIZEBV DNA 2 ¥t 20RE4
7 IEME S £ i RAIEEIEEY

fRI% 2Rz B E R EBV DNA K5 ME

HE. DHFEZEMEX, AITMNREERE
FZ M EBV DNA KT &R PR E 12 M1E LA
o 7A¥7/5 EBV DNA /KM E SIFEF =i
RIEHREME %R, B EBV DNA KT _EFHHY
BY B2 F CT. MRI 2 PET/CT 253l frhygg S5
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KEBRMRGFILERE, B RILRET
HERECKGFOEIZUMER S &8I
Bt iE) 578 T 45 R 2 M3 EBV DNA BHMERI A
BHiE, RMHELEZEMER,; BRKES
HEEZEMEEREZE, MK EBV DNA FA4
BN ERIGREEEFOERISEBH
RAEER 3.5 ~ 6.0 N8 %
1.3 HREF R e #lia 7 P 3REBV
DNAK R {0 S HE B r 5 EHEMIAE
BYHRHE

FRIZENRIFTAR, M3 EBV DNA KE5
SREBENMBRSEX, Eig LABTH
FAF MK EBV DNA KEMHERE S
SREBRENETRNEX HRET, R
HAyT I M4 EBV DNA > 1 550 copies/mL
NEREEEESHEUTEREERST
HEMTZEVEBREER, #—FHADEX
MXkEEEEE (N2~3 #8F0 EBV DNA >
4000 copies/mL) BE MFTEEBN LT FREE 1,
LIANG % ® 413 St R %5 74 57 Al EBV DNA >
4 000 copies/mL BIEMREEEEMB T LT
IR IF IR IR R IYT B RIT . BT E
MR 82 M3 EBV DNA HUBRERE ST ¥
tF8%, MIM%Z EBV DNA BREEEZESAITH
LSRR, AU R BT RY BT 246 1T
EZATHNERESRSE, BA MK EBY DNA
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AREES, REATHBENEEETE
B RZBEATHBRMMNEERERD, &
Ith, &8 Mm% EBV DNA ERRZEEMN LSIRE S
BRI ZERRNERETAE, LLUAFIFEIEE
f9 EBV DNA &R, MRS ELFHIT A
g,
1.4 HAWFEEE QT LEMNMIIREBY
DNA 7KFFITNM 5388, rIEEHRFIERTIE,
JaT Rt R EE #TREITIIR (IR
RMRETR, SREBEGTRE. /&7
457 /GRS EBV DNA K ES5HEEE
X, JAFrEIMIE EBV DNA NS, A
TTIEMEHEER, ETERMS C, ATha
IR 2 &R EBV DNA KFEIRSFEHEX,
HENLIT 2 MNRABKREYT 4 AR, BELR
EBVDNA R BRI BB ERFR. THRE
EEMBEERNRBRER, 74% AT KM
8 587 hIm 3 EBV DNA BRiEA % ",
MRz, 47722 EBV DNA B FRE IR,
ERHENEEWEEG Y. ArE, m¥
EBVDNA KEEZRETEEEMEX. BirE
6~8 A, BEIMI EBV DNA KESTHESE
X BEEXHEX, ARRABEEST
JAFTRiMmE EBV DNA 7K M, b4k, BX& M
32 EBVDNA K5 TNM SR EEIRS &
R B E TG EE. F
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AR DA%, BEMIK EBV DNA KES
IME TNM D HEIRAR SRR S IREIaAK S A
OB RLHEAR (TINO), R I AR (T2-3NO =%
T1-3N1 H EBV DNA < 2 000 copies/mL),
R Il BHA (T2-3NO 3% T1-3N1 B EBV DNA >
2 000 copies/mL), RIIIEA (T1-3N2 H EBV
DNA > 2 000copies/mL @ T4NO-2), R IV
Hi (TanyN3), 8— D HX N S5 FEEFXR
& )R 59 100.0%. 87.9%. 76.7%. 68.7%
50.4%, I EARGREE St AIMTAIX A E
BloEEERBENTG, NS 2WE
FEEATT K R T 4B
2 ;& EBV HXEREBBERERE.
RHAIZB. FrROTF0T S BB XD
RE

B &7, B&IM3 EBV DNA 4, EBV #83%
BT R R R N\ S IR R IR AR5 Z A2 b
HinEY. B8 EBV MBEMAGEYMEIE
EBV X = /R IgM #u & (EBV-VCA-IgM),
EBV &k 7 #1 IR 1gG 114 (EBV-VCA-IgG),
EBV XFEH/R IgA ik (EBV-VCA-IgA), EBV
SHEIFIE IgA Hifk (EBV-EA-IgA), EBV 4
JR 1gG #iik (EBV-NA-IgG), Rta &H IgG #i
& (Rta-1gG), Zta &H I1gG Hifk (Zta-1gG)
%Y, EBV X MBRFQVEGHE. 5
BEMRS, BENAE~ET EBV BRERRM
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B¢, BINHUALS A gEE AR IESURE N
2E, BEBV MBENAETEARBFERIRR
K, BMEAA EBY BRRfE, AR a4
TERERE, HMAEERM EBY RSHEEEN
M IER, BT HEMEEY, Fit, EBV M
BETUAE R F ) SIRERE TG EMIHENIZ TR
SHo MiE EBV HUATREIHIMER IR, &
BRTETFETEEHX N SRETTE,
2.1 $iAMEFEBV-VCA-IgM. EBV-EA-IgA.
Zta-1gGMXzRta-1gG "I {EJ) S MH = P ERIZ T AY
HHENIREY

% 3% EBV-VCA-IgM 0 EBV-EA-IgA i %
7 EBV BRAZHAHIMMA S, =27 EBV THA
Ry EBV JEEAIETE. 7 EBV BRREH, M
75 EBVVCA-IgM EE#E, 3~4 AERIE
g, PE/EZH TN, EAERNAIRLEFE 4~8
B, BERERBMERKNRE, XiZ# EBV
SMRERENXEK, EBV-VCA-IgM 5 11 ¥
EBV DNA XS0 IeT#2/S EBV IMAERFLISHA
M, BREAAEEREKR, BRME
RRRNEFZHF, Ar-EERRFLRREK
BYRTRE, BINZIKIZ. HAER EBV-EA-
IgA BINIZET REREIA 95%, BEHAE
Ef, SURERER, HESHMNAEKS
NATa2mERmERERIZE Y, SEMR
£R, Zta-lgG K Rta-1gG A7 2 REF HA
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e, CRERERHHEFEERFNER
EMERE, SHttMAKBRHE-—TIRES
SIREP IS S EMGURE ",
2.2 HiREFEBV FGKREBENIIARE
7 R 5 & A IR X # 17 8 02 77 ik A I8
Ai%F

BixEmESRELEFZFRNGEEE
B ELISA ZMRAERE (XEF) Bi%
ELISA EBRENFRES, BrIFERCNZ
A, BIREER. MERK, BRARS,
WiMIEEEER, FEAERITHX TR
SRER2HATELE. REERE (H4K)
BITEAES, R, T5F, BHRERRK,
BEAMERS, RBiZRETES Y. EF Fe,0,
PREBEEHENIE S EERNTSR,
¥ EAric B3t EBV-VCA-IgA FUik I A e M 3R
i, AIEIEA EBV HXMFEIRA. 7BEE
EMENESHA=EN8E ", Rk, EBV
MAERKBENREEERRES, BIEE
B, RE, REARFAR, FFAMEFES
IRERES PRI T, LENETRGE
RRRZHNX ARSHERTEEEEER X,
3 EBV 4wf3H9 miRNA BB {EH 2RETS
YIH9EBE

EBV 2 & ™% ¥ A1 47 53 miRNAs I 9%
F. €5, BEED 25 1 EBV #HXH
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miRNA #i {& ] B i {& = £ /Y 48 > miRNA
B R,
rightward transcript)

43 7l B BART (BamHlI-Aregion
# BHRF1 (BamH |
fragment H right ward pen reading frame
1) 4wiE, LFFENESRETRESR KLY
77 EBV & Z, F&RiX EBVmiRNA-BART,
B SMREEEE MR P AN E miRNA-BARTs
&KX, Et, EBV 4wE5AI miRNAs & 1FH
RIRERSAERE Y
3.1 iR FEBV &RiZAMIR-BARTs HEM
7 S IREFREYIZERAN TS H R ED
BEMRET SWEREFMDEFR
BART7-3p. BART 9-3p #1 BART13-3p %*
RKEEESTIEBXR AR, mMiEEBY
miRNAs 12l & /K2 8ERR £ {L Tt EBNAL-
IgA 75 F LA X EBVDNA HE# M, HAF
BART13-3p Z 4R EIX 97.0%, 2IRE
8 & X # miR-BART7 # miR-BART13 HY
RIEKFEGFEZESTEEXRBMEMIFES
&, THMHAZREEREKFTES, KEK
M miR-BART7 #1 miR-BART13 AJ & & 90%
MEIREEE P, N2 ER A IRAR miR-
BART1-5p 22 SIRERNBENG I, S
E 77 93.5%, 5RE 100.0%, HiNEHA
SREMEAERTFMERNTGZE, TR
3% EBV DNA A EBV #iufAE E A0 PRI

& # - 1L -

PR P, EHIt, EBV 4mE3HY miR-BARTS
BB R EBV BX RIREAREY o
4 EBV BLIMIIRED)

R EBV BXinE45, SERERE. &
B, BITMERHEBRPNFREERE.
MBEERERTZBFATFHIELESHE
REUEMEYARNEERRE. BRIEERE
ARNDVEENARRSREIZE. TR
FaH iRt finEY), BEH-—TREE
REEIZ T K My
A1 HHEESHEPREREINEE
miRNAZXmiRNAs (A&, BERHERETR
IELibrgs 6k pnat v

BIERNBEEFRAESEEMNERERE
WEERR, EP miRNAs ERWEEZFIFE
PRIFESEEFR. MERR. #HE. BT
MRE R F T2 H M miRNAs RiACLEE
BE#% miRNAs J#E. miRNAs B] £ MR E
FEBizmEEiE RS 7S VR E A
S, HNMKRMEIF, BIRAE R AR R
R, RETR, 84 MTEFRE
miRNAs BY miRNA £ /EX 7 2RES1E
% 2 WA 4L, miR-93. miR-142-3p. miR-
26a. mMiR-29c. miR-30e & 5 4> miRNA #4
RN FIRERA N SRESENTHEES
R, ZRFHELEE TNM 5K D B A IE
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RN A AEHE H 61.0% 1252 70.0%%,
miR-154-5p. mMiR-449b-5p. miR-140-5p.
miR-34c-5p % 4 4> miRNA B B FHil &7
BT ™Y, 1M
572. miR-638 I miR-1234 Z 4 ™ miRNA &
N 2IREEE TS ». miR-9 E2IRER
&K, HREKESSREERENMEX, A
TENX D R SIREMES LIREBTEY, &
AR 73.0%, ¥EHalER 74.2%%, miR-203
A miR-23a M AT E 70 iF{E & IR T Ui
HIHREY, miR-203 1 miR-23a [KRIESE
VRSB R SRR R TR B SRk P
4.2 HiIRKFEZ R FIRESVMEEATERE
F iy 4 F
REETERETEARMBENFRER
AREBRHE, MERBIRKRNAMENZE
HAE, BEESWEMTEINRAIITER.
B 13 NEREME Y53 FARE T Tl & IR S
BV EBEFNEEBRALT RN, [
H5N 728, %30, M5 LDH M C- RNE
B (C-reactive protein, CRP) #ER 5%
EfETNERIR B4 N S H iz
PR A9 = M R 57.0% 12E 2] 75.0%>, [F
B, EFXFRAEVNEEN 1 S
7 NEEMENSRERE 2T RS, R
TN EREESE S FRFEFFEER, 8

78 miR-22. miR-

DA

& # - 1L -

WX AT E XA E X A BE 0, LhSh,
B RKIP, 14-3-30. Maspin. GRP78 #1 TNM
7 HAM R BRI 2 RS TN AR B AT B 50 B &
RS ERRT 8RS, MoenNEERT
BRMRE, FERE .
4.3 HiREEFEREUGSYTRTERES
7 MBS TG0 R RS HR
fRiEEEXERR FRENNRE
EHEREENRTIZ— BoIFRHNEH
BEUNERECTSEIEERRENER
RREEL, #EMedMERELR. BE
KEEREFRERHRMERNENERIE,
BERAMER 2T EERE N ER
mE. Bai, 248 14 #EF DNA BEK
B EW RS YN E k46, 0 GSTPL.
RASSF1. SEPT9. DAPK1 EFE KR E K 1E
MENRBTEmRE. fME. sdIERE. Bt
E. REABARBESHIEE ™, REB
AR R B EN IR AR SR DNA BREW
s, BEEAMRIEERE, AR
PCDH1020. TET1. WIF1 #1 DLEC1 FE& X
BahF CpG BEALRIEA & MREF H N AR
S5 ZNF38225 B5hF CpG REMAI(EA
2R EEBIREY; ple H RASSF1A26 5
& F CpG RE A E/ EBV fRIERRATE
¥1; SFRP5 #1 DACT2 BRE {4 7] 1F 1 B IR =
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RIS MRS Y. RA SSF1A . WIFL. DA
PK1 #1 RARB2 % 4 NEEHI DNA B EL
NKEXDRHASMREE (| 8370 11 HA) RYRKEE
% EBV DNA 5 E#Em . BEF miER
CDKN2A. DLEC1. DAPK1 #1UCHL1 % 4 4
E[XAY DNA BRI BATFiZ2hE8E, BAR
ERFHNSBRENREE ™, XB5 MEE
(RASSF1A. pl6. WIF1, CHFR #1 RIZ1)
NEREHVASKHNSEESIERRE, KHE
A] 3X 98.0% ®*, UCHL1/PGP9.5. KIF1A #
DLEC1 AN SRENHRENIFEE D
9 84.0% # 92.0%"", BihFRENATE
YT B & EBV 12 I1E 7 & R g & 5o XU B T A
B 7E, AT SRS AR IR R ERIZ I,
Fit, #E EBV X 2IFEF T RELEE
NER, RIEETEMBERPRNRAMEBE
kT, HEESIRRFIENXRUKRIERN
SRZFEMTTSYIREERE, KA LS HE
BHRRNS FAREMEEEER X,
4.4 HAKFINAMERFFRIZLDH 355
SIREFTH. FERHRE—ENE
BB zERMNBRRBEHR
(a-fetoprotein, AFP) ZrI@idsME mia
NEFEFEERTEYIN AT 2RE IR,
BEMRRETR, LERHSE (lactatedehydro
genase, LDH) FINEAMERBERK HS2H

& # - 1L -

ﬁ@?“f

BRRMREY. 1175 LDH KA &z BRAH R
MIARNZEEE, SHETs8REEX,
AT aiiiE LDH KEFE (> 245 U/L) 2
EREEEMEARNEIBREAE Y, 1B
AR EENRFEENEIRESRE, AT
A& LDH /K EEES T HMEPI A LT
HEE, NATREIME LDH KESHESE
EoRERER Y, BBHERETHIME
KITEY, J8YTRIEETT [BME LDH KFEAEH
BE BT RNENFEAERIE LDH KFEE
BEEE, RAIE LDH AI{ERSRETEH
M. STARSTIRIAREY) Y i CALM Ate 5
BREELSIEREX, AENRREE LN
NIREY, BITaMRAEZRIREKESH A/
BHISREEZEFFEIEMEX, BI{ENHIETIE
SRIT T AT FIBTRVAREY), BiZWiise
1% EBV DNA & Y,
4.5 #i0EFPD-1/PD-L1 (FAEIRERE A
T PSR M EE I E — PR RIS
R PRE R LT 5, LA PD-1/PD-L1
FRRE SIEIFIARROREBTRA S
IREE T VTR, ARER, SREMEA
ORSEASHEAN, RTERARSS
EREEAREX, REATESWRERITHING
STAE Y, R, ZIMARIESE, REAH
=X PD-L1 A =AM B4 S RE

G- £ =

P09 s



Ny -
B i -
‘ 5

r :f‘-l'.
R
R L4 A

PD-1 WEIREEEMGFEE 1,
ZRMEEFIN. BRARETRPD-L1 Rix5
EREFELX . EEHRALMMERE
MHEARSESNEEEERE, PD-L1EX
EBHWMERMEGF ", X—FNEREIRK
INMSEIENIE, BP PD-1/PD-L1 RBHE =i
Far 2NEBEENERNETRS, X7 30%
kA, Elt, PD-1/PD-L1 fENEIRERES
T BINIEIFN N ENEERASIN, B
R RIESSHE E,

6 HIARFEXEERAXNEVELERATSE
W2 MR AN T S 3

BEEEEYMEEABIBSERANE
&, ETNBFINTZERAZT SbhiE 2 kAl
EHIBRE T MR FINEY, FERAFEXR
BBt BEEMFES (CT. MRI. PET/CT &)
B X NI A EMVFIEE SIEARR
WR, #—DXKEAZSHEMNRIT DA EEE
SHREAEMNAMEEEPRBAFEEEER
TERNXBER, RERTHERIHEENIZH.
DEFHHK. EF MRI. PET/CT BB EE
. ZHEBERESFWRSE
CT $7 8! 2 85 68 Ga DOTA-peptide, PET/
CT B IN. SUVmax. MTV E§5 2IRE2
BrFREE X, EEERISEMTG TS
MEgEEE 0, FIRT, FIBYSSEINGE,

BEX—

2R, PET/

& # - 1L -

BT MRI #5452 17 FiUN % 22 £ B B 2 IR = T30
EHIBTRIREE RIFMEE ™, AHIRBLE
RET 2REMSYNNBNLREG M,

mFRAFSMAFORN, M3 EBV DNA K%
;& EBV HifaF SR X SR EYI2 I
REMIERN BEE SRR SN, BEEF
ERANEATIE, SLtFEER, miRNAs (&
EBV 4wf3HY miRNA) . EE. &EB & DNA H
BUFMRESNERSYRRL T RFR
2MEE, 5 EBV DNA FESEIMSYEBRER
RN, i KiFAEH—TWIENIEIE
H¥eelE, BEHNRKNA, FENRS
SR G RAR SRR FEM R B, LUEHEIR
sl E, HEEEMEFHRENIGKE

MEYHEIKET, HiIREFErE, MM
SeMEH S RMERSYARMIGKEA, =

=2 IRENIERIZTT K,
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AARESBREE XKD AR ERRRE

oA RERERAEREAXLERATEIZ/NNNBEAER LG —ME
FMERE, RETAMNSIFER BRI GR, RARET RN EFFEFRAK
EMBARERE T BY HBENE £F. 2ERAXBEMTREBAFERNINGT
ZABRNEAGHE T ETRERHRABDNGHA RS &, LFRLES ZAT A KA
EREBGHBER. KI3FE AL R A X BES 31T 0 M58 48 K 5F 50 69 L ak
#IT%RE, BEABMZABRNY I EM X EARA T L.

FEX KEIR BEX RLAF

2018 FEHIBAHITERER Y, £
Bk & FREfm IR0 18 078 957 fiil, HARAT=E
A&7 841 080 fll, SLIKMEIH LRGN
4.65%, fii%|5E7x; FET-m I 9 555 027 4,
HAPRESE TR fIE00 781 631 i, S2IKkh
FESET R HIRY 8.18%, %M, FHESHR
SEERNE NS ARME, ™ERMALER,
FEAREEHFTCERERRAR, ERIL.
R EIENRS, MEikitEE
ERYE—HEHE Y, RENAFEEE SR
ENBAEFERARE, CBEFXRS (hepatitis
Bvirus, HBV) REBHKEMELAENREE
FAY, FEEHEEs. REHERR. 5
ERMEY, WiZEREZLUP. BHEANE, 5
FEBEXNN 4% £h, HEEAIRK AT
MERENMEZ— ", RIABIT 80% HIAT
BSEUZEREERXMEX, BRERE—

& # - 1L -

INER D B R B MR X B EREE, BT
B NMASTAEFEEE 2R, BERERTT
BWEEPREEER Y, EHFENS R
2R, AMYAEBFRNERITENAZRNE,
BTN MR RAE XL, FEHATIR.
MEE BT R B S M AR Thik iR H IR
RIEMEYEEAR, BEEEE X,

2 HE R A x BX 7 W (genome-wide
association study, GWAS) IR R E 2 E R
HEELEARNZHO. KER SHERN
IENEETR, EZERZSM (single
nucleotide polymorphism, SNP) 5% &1
KEKIERRS, EERMTRTEEERATEA
EMEEFEXANZBEREREEETR P,
GWAS ERBZERRNINBITZERNRRE
IEARERZRERNVARSZE, HEX—FA
AXTEMARDBRERANRIE, X—R5
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BRERKEARE, LR AATALME
BEERMNBEHNTIA Y, GWAS BRER
2EWE 1 . B 2010 £E—RXTHF4H
i %% (hepatocellularcarcinoma, HCC) B
GWAS X & " ZRLIK, HX HCC B GWAS
MEEER 20 KR, AKXt Bl GWAS 1
HCC FRMA R #HITRE, H 9 GWAS 7
HCC AR RIS . BIRENREKEE,

i
1
: [ 2 BEMASNPSEESR ]
1 $—INER: HAREIESNPS |
1
[ mmssmmmsnes

[ MR S BRI I SNPs

) l

[imstmcmmmtesPs |

Bl GWAS #iE~EE

1 GWAS f3iHY HCC AB¥

BaixF HCC B9 GWAS HAREFRTERI
AB:, MREEBXRARMEENZMNEDE, B
—mMEEESSERATER SNP #H1TXEX
Mo, kS HCC B 5 BRMAEXRER
SNP i, EEXXLXER SNP #H1TEHEZ
FEERSN S ERRYREE R E ABEH—DIOE, A
FEEERMEXZMEBERH#ITEE .
HCCGWAS 5B HIA R HCC BE, ¢
BANBMCERSERREE. EERE
REURABEXIFERERE, HTROHAR
ABEEXRBEHRE. HAE. SEMERE,

& # - 1L -

r :f‘-l'.
R
R L4 A

2010 £, KLIEFFHXIRE T HE HBY
X% HCCGWAS W5, HHE 1p36.22 K
HCC MR X ", F4E, CLIFFORD % ™
RETFHEABEHCCGWASTHRRE R, %
MTEELNBEREZXENT ARZEY
M a BEFESRXFEMEIE MHC- FXIHER
B9 3 MEEIS, 2011 £, KUMAR % 19 7
BTHZXREFXR®S (hepatitis C virus,
HCV) #H%1 HCC GWAS iR, AMATE
EIEE 6p21.33 X159 SNP rs2596542 fiisi 5
HCV #8114 HCC SR EZER, gt >
B GWAS i3 & IRRY HCC 5 X 1g A i
RIFELE 1,

2 GWAS ZMEY HCC 5 RN =
2.1 $6{51p36.22 X

1p36.22 XIFR R EW A S HCC &%
SREMEXNXE, EHREAFEAEN—I
GWAS #i5t " EZ K LM T 1 4 SNP {iI
= (KIF1B 2EMAEF SNP : rs17401966)
2 eI RERYBURE R UBE4P #1 PDG, RPH
1p36.22 XI5 2 HBV %14 HCC BIiEtE 5 =%
X1, X—Xi5 KIF1B, UBE4B 5 PGD £MH
MXNREFYHEMF BB RZESS
THCC WEREXRRBER. BEMHARY &
T, KIF1B & HCC MiNEER, ZERE S
BRREQBREIEHARRFR. THMER,
HiEFRIES HCC WEEB X EZEHEX,
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=1 GWAS AR A IAIHCC 7 R A0 2

| AN
i/ \_

% w mooAm ek SIERR SNPs WKESEH  OR P
975 51l /%t 95 {51/t R

ZHANG ! 2010 LRI 355/360 1 962/1 430 rs17401966 1p36.22 0.61 1.70x107*

CLIFFORD' ¥ 2010 CEAE| 180/271 206/316 1s4678680 GLBI 227 2.00x107

159267673 c2 1.97 2.00x10°¢

rs12100561 C14/(143 1.52 4.00x10°

KUMAR! "’ 2011 HA 721/2 890 673/2 596 152596542 6p21.33 1.39 421x107"

CHAN!["! 2011 ERIESER S 95/97 500/728 s12682266 8pl2 1.38 3.76x107

157821974 1.33 2.32x10™

152275959 1.31 5.19x10™

151573266 1.39 2.71x10°

MIKT (! 2011 HAs 212/765 710/1 625 rs1012068 DEPDC5 1.75 1.27x107"°

Ll 2012 [ 1538/1 465 220 8/2 212 1s9272105 6p21.32 130 1.13x107

1 491/1 021 1s455804 21q21.3 0.84 1.86x10°

JIANG [/ 2013 ] 1161/1 353 4 319/4 966 157574865 STAT4 121 2.48x107

159275319 HLA-DQ 1.49 2.72x10™7

Quta! 2016 i 50/50 282/278 152120243 3q24-25 1.76 2.00x10°

151350171 11q14.2 1.66 74710

rs1048338 11q14.2 1.64 1.11x10°

152212522 18p11.31 1.57 7.91x107

157116140 11q14.2 1.51 1.76x10™

154480667 13q14.3 1.52 3.02x10™

154417097 1pl13.3 1.48 4.27x10™

1s9893681 17q12 1.65 9.31x10™

154767254 12q24.1 1.52 1.18x10°

MATSUURA 2] 2017 HA 123/332 130/211 rs17047200 TLLI 237 2.66x10°°

LIN' > 2017 FEAE 139/139 101 156684297 1q25.3 3.04 3.41x10°

15740621 17q11.2 0.47 5.12x107

LEE ' 2018 HE ST 502/749 669/429 1s9274684 HLA-DQBI 1.54 7.79x10™"

159275521 1.56 1.38x10°

152647046 1.56 1.42x10°

156928482 1.95 1.67x107%

12856723 2.68 2.58x10™

1s9275086 2.10 7.38x10%

159275210 1.36 1.63x10°°

152858324 242 1.09x107*

LIl 2018 [ 355/360 3 796/2 544 rs10272859 7q21.13 1.28 9.46x10™

SAWAL' ! 2018  HA/HE/ZRE 473/516 895/1 512 152523961 HLA 1.73 7.50%107"2

rs1110446 1.79 1.66x107°

153094137 1.73 7.09x10°
2.2 $6{56p21.3 Xif HABYRT & GWAS BT RE TR »%), SNP i
REK6p21.3 XiGFENEE HBV Hx REES5BERFHCY EREMEMRER
MR HCV FHX M HCC MBEE SRS, gl SMHERFXEBYIMEX, BES5 HCVHEXM
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HCC MEXEXERZHRIEE. T HE HCV
XM HCC B 5 RIm, —I GWAS &
REYEBSABAAE, £REAUWMTH
B 1K 6p21.33 X & BY SNP fif 52 rs2596542
5 HCV Z R4 XE (P=0.61), BZ8
MREFSERFREZENHCCHHEER R
EEEFAH, #—PMRERETR, % SNP
il = rs2596542 i F X EHLMHBEESH
By | 43X 5 A (major histocompatibility
complex class | -related chain A, MICA)

BERE, HETUEmMZERNRE, #F
rs2596542 A F I B E Y HCC £ #& H MICA
MREZMAE,. BIAERRER ™ BT,

MiERIE S MICA KFESRELZEEH MICA25 7K
TRIELL, ME5REEER MICA25 Y EUEE A
RMAERRAN CD8'T AR LUERRAZR T HCV By

RRAFRBET R HCV XM HCC 4+
X BIER.

A # GWAS # % B9 RBE, A B4
i #8 X #1 I’ (human leukocyte antigen,
HLA) EH3XIRE RS HBY B ZEFE
KEXME, HLA -DRBL (I mHEEL R S5H4E
R4 HBY YRR TIMER, —TEREHE
iy HBV #83%M HCC B GWAS BT " R,
ik 6p21.32 XIHHT SNP {i = rs9272105
5 HBV XM HCC ZRM4AXEK, ZURMU

& # - 1L -

ﬁ@?“f

F 6p21.32 XA HLA -DQAL #1 HLA-DRB1
Zial, HEFEFENS—T GWAS sk * 3¢
FEHAXEERERSERFRABELER HCC
B XBIER, ITHREMA 6p21.33 XIEHY
SNP il 52 rs2596542 1E# [E HBV #8 % Ff &
ABRHITTIRIE, &MzI=5 HBV X
% HCC 48X (OR=0.93, P =0.24), X
X BXRYE F 18/~ HCV #1 HBV #Hx 1% HCC
SRENAREEER, —ESEHMXHAF
BHY HCV #E X1 HCC GWAS fRR B E R &
& 6p21.3 BY HLA X154 7 HCC #HXH 8
MR RAR, X8 N5 R =YL F HLA-
DQB1 EFES, A HCV ERFE S5 HLA-
DQB1 Zia)#z7E HCC MBamItEEER
2.3 ${57q921.13 X
—INTEF[E HBV XM HCC ABEHE
B GWAS AR A IMFEE 7921.13 X FE
HCC AY#T X BE L /= rs10272859, Z i = i
F CDK14 ERAME 5 MHREFH. BIHAH
3R, CDK14 4R EHAE B &% 2 s
(cyclin-dependent kinases, CDK) ZXF&R%
5, ZXIEEHAMEERHZNAMRIEEPE
*PER Y, CDK14 BIBAIRERNES HCC
MR AEREBMTS P, LI, CDK14 &R
RIEMER D HIEE HCC U NRMIMEREAE
x B, ZI GWAS B —4IESE T CDK14
RELASHEEEREERRLEX, B
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Y A Y

SNP fiIs= rs10272859 £ 53F#F CDK14 &KX
00 HCC BE TG

2.4 #ta{k21q21.3 Xig

flaBFEmA (%) saRZAENE
o] LUMEIZLBR s B0 MR BT BRARE PO AN
B Y EARILENRE, RPSERK
HESBRESMEELARPEEEZER.
EHE A RF RN —I GWAS f5x ™ 153
(K 21q21.3 XIEAI SNP i 5 rs455804 %
S HCC BB R, rs455804 {iiF GRIKL
HEEAMNE 1 MREFH, M GRIK1 HiEE5
ARRESESHNESER CLURS, XINHH
RANKRATEIRESERTEMEARE
BPNBEER, BN RESBRTE
TEREBTPNEEERRM T HEIERE,
2.5 STAT4 ERFEEE

STATA BN ZR12 M | EFIME

(IFN-a 8% IFN-B) 9155, LUES IFN-y ™~

£, IFN-y B—MESHAREF, #BE
B EEXEENER ", STAT4 3¢
IFN-y B EUER 0] e = R R E TURE
ZEY, MIFN-y SRENATGESHBEER
EERBENAR Y, IbEl, 21 GWAS
BT REEFRNXEKMARIRE T STATS 5%
TF, 152 SNP i /= rs7574865 5 &
BB REtRRLRRKE XEK Y, —m
HBV #8314 HCC H9 GWAS FF55 & 3 SNP i

& # - 1L -

ReIE R

= rs7574865 By G F(UEES HCC REXFE
BEfAx Y, MZzENERS B RRER
EENPLRIEERX, X—ERZFFSTATAE
HE % MERM HBV #8114 HCC AR+
WEEMA,
2.6 HfthXiH

GWAS fft 55 & IR Y H At 5 &L s P72 2
BERXIEHFEES 1p13.3. 1g25.3. 3q24.
8pl2. 11ql4.2. 12qg24.1. 13q9l4.3.
17qll.2. 17912 #118p11.31 &, XLEXiF
MRS FEERREX, HMEXSEEER
Theem R 2 EA, WA XLEXIEF AR
MNIhEE RRLD, HEEEMARHE—THRE
EBAETE HCC REL BRI IR RIHEIER.
3 GWAS 7£ HCC iRy Efth iz
3.1 FRBEATIHIHR

MICA B &7 HCV x4 HCC B 7 R E
&, HCC BEF MICABAFEEMREFE",
YEF MICAEHEREREPNEEER Y,
AT MICA RIENLY)RIaERE HCC B IaTT
IR, BT ERER, GOTO H &
i % 7E FDA #tAEM Y ER A MAEH
= Z B K B D #I 5 (histone deacetylase
inhibitor, HDACi) AJLARE MICA FiX, #
— PP AZDNERER, HDACI IFES
B9 HCC R4S =14 MICA RiA AR ] LIt oR
BARGARN SHARSYE, MICA S
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MR AL IR BT LU — P 1g g XM E Y, mE
#1858 7T BAR AR EEYE, #H
EEFIMEERKNER, X—MRERB
T B RERITHERNE], 5 HCC KER
BT IR B,
3.2 HCC BEARREFHEFNEE

GWAS B7E STAT4 1 HLA-DQ I HLA
| 28 X 45 B9 £ & B M 1p36.22. 6p21.32.
7921.13 R 21213 EEE T HCC K&
ERRBAA ", B2, SH(CEEZERE
SEHEINERASRANZE D, BF HCC B
BEZH, ENEFZRAAEEX HCC MlaFKR
SREEEARTM, BE—ZAY] SNP 9HE
AR REBEEEER Y, EHES
EAFRN—I HCC RigEENARIIRE
GWAS 3, BRZRE—M B 367 I HCC
BELETESMEMEXM SNPs, EZMERTE
758 FIEE R LM S FfEHEXEY SNP (i
RIFITIRIE, ARERLZHEE T 51 SNP i
B (rs10893585. rs2431. rs34675408.
rs6078460 F rs6766361) 5 & 4 77 it gl
EEMEX, REEEE Cox tbfl X FE[E]YF 2L
FEHEBTN HCC BEEARAFERE, £&FM
AR B Y SRR A 4 B 1% 9 51 79 58.8%
74.8%, AZREITE HCC BEEARFS &
FRERAE P,
3.3 BEE-REXBKSIT RS REESSNP

& # - 1L -

\
y - .
Y A Y

ReIE R

HYTHBEMHIER 5

Hal, GWAS tiREEH T AE HCC 5
REXEMER, EFXEZRERTARER
B - RENBEXDFIERERENMRE AN

TEHCC RELXBHPREEEER . BHR
ZETEHai#i—I GWAS #5IRIT HBV 8%
M HCC BEH S5 TP53 ZEARKKSHERXH
&1 SNPs M 73Fi@Ek, ERAEE]RERINLE,

# 12 1 SNP-to-gene-to-pathway I &l % &
Bo ZMREZMT 18 N5 HBV X HCC
B TP53 RIARSHEXBIERE SNPs #1 10
iRk, HRRENFERVGITREEA
LB ME 5152 DP betal (HLA -DPB1-
rs1042153). FEHLBRBME SAIEZE DQ
betal (HLA-DQB1-rs1130399. HLA-DQBI-
rs1049056. HLA-DQB1-rs1049059 #1 HLA-
DQB1-rs1049060) MEEBAHALMEBMESHE
i3} 3¢ DR beta 1 (HLA-DRB1-rs35445101),

L EM EEH T 5 P # A7 SNP-to-gene-
to-pathway fRit;, £F 572 #&PH, TP53 [H
4 4K & T 89 COL6A 3-rs111231885. COLGA
3-rs113155945 #1 COL6A3 XiY 4 CC B fZ
BITTREXY T LIRR ARG HBV #8XHY HCC BE R
BRIFIER, HETUEABENTEIT M
EMREY P, UWEMRERETR, MKI6T
RicERS BEMETANZMMERIGR

G- £ =
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7 R R AN IR PR 33/ A8 5% %Y, i NM23
EMBAELRPHNRIEE HCC BEMEBET
MEFRE X, B S 33T MKI6T #1
NM23 EHFRIA S HCC EEFN/SH GWAS B
RIEFEAFE, FHXT MKI67T ZERIAR GWAS
HEER LI, FEE TNN A1 CCDCS8 B9 5 Ml
# (rs3813243. rs2288563. rs2562832.
rs56142888 1 rs34186470) 5 MKI6T EER
ABX, UF TTN E[FE SNP i rs2288563
A rs25622832 AT LA{EA HBV #8514 HCC &
ERIERTSIREY) 5 5 M35 NM23 &
BHRAK X EE SNP ARG R ET,
IRBRZEM 1 12%E% 1 (PSORS1CL) &
StAR X AER R 451938 3 (STARD3) HY
SNP 5 NM23 &KX+, PSORS1C1 HyiE (%
TR HBV 18X 1% HCC BERBIRKE
BB EEYINEY), PSORS1C1 #1 STARD3
HEEZRS HBV BX M HCC BE NM23 &R
EMEFRERE X B,
4 GWAS £ HCC BRRFRILEE. /FIR1EA
REE
4.1 GWAS HIffi

GWAS TR ABERAPRNH A E
HEANTEEERHITONMUEEERE - K
BXE, EdEZ+TFRIEANKRRAETESR
ERIEEEMFTA ", £ GWAS Z 8,
A TR HCC ZMMS SNP BIXEX, fARE

& # - 1L -

\
y - .
Y A Y

ReIE R

FTEXAREEFSER ", ZERERT
gz EERMmER T BEEAR A28
BEER. GWAS IANRAMRBETRS
TRERRERAEZPHNLRIE, FTEERT
BERNEYFBRER, MEMALLER
HCEATRIEL S 8 7~ ER 7 B XA E
L %, tbih, GWAS ix—RiF4RE
BRIZIARRAFEKR, RAEMIEINRINKE,
BAE#HITZME. ZHRO0WKIE, RS
BIA] MR E T BRIRE,

4.2 GWAS TF1ERYin])

GWAS ffRtL ZE/FMRM, &5, HCC
GWAS IR AFE T AE ™, —
B e/ D EMIEERSUHTTERINME, PR
T{RBAM, {EREET AT AR H B 1 8YE
Zim;, HAX, BRaABINMREIERE
TSNP IR EE5BE2RMMNXEE, —
EREELZETENHTSE (copy number
variations, CNVs). ERHRK. BEKEER
SIEHMESR, MAXER - IMEREIZEE
FAERZEBEN™ ; BR, BFI GWAS i
REEFETRIKEXMEIRA SNP i, XL
URASZUTEENIERBXFERNER
ZEMNEHRKIZEZEERNTEX ), 34F
XL SNP BVEYFIThREM A FIREMEL, X
Wik ABRHI T GWAS B 4E RAYSLBRA A ;
&fa, Ae]EEH R Z IR GWAS
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RPETENEZERETSRERBERMER
BB E MR — /B4 7%, T B REEGI S
HEREARHT—EFEERARXR. XTF
FEX—S#ZERAER, FREEHBUR
BEERSYMEBERDZERENEZHRR S M.
4.3 GWAS kRRE

GWAS B¥Z T HCC MNEEFME, B4
FFEHI GWAS FRAANERT HCC R4, %
ROEEFEM, FRETEENEEZFEE,
Wl &7 FETE ARG AT H
TERNEEEVINEMER. BERNSF
EMEFERAREFHBENHIMURETFHIEE
ENEMERFRARLEARNRERN, &
GWAS Bf{BL&*KIE. EF HCC GWAS £
B9 SNP LA 1E B — X FPE AT SNP i s m]
ZiEmE LT, MEAMFPIXFIEIES HCC
M XBXBY SNP, HFMEYZF LERETIIEE
H5 HCC 9%k %, =fa GWAS BIXEIRE
APk, RS FERER GWAS TUHHAR
MMM S, X HCC GWAS £ 7E H %R
SRERIEEMRIRETRN, BEBIFASE
BRIARIERE TS HCC X &R, M FK
TEEIER HCC ARSI, LZIHFHB HCC
MEXIREYAIZITH S, 2E HCC BIFIRA.
P 58T, REFEEFERXT HCC Fibh
5aTNERE, #—FREAFKE HCC IEE
BAva KT
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JE4WEY RNA SiEEX R BHR

ALl

3E 4% 3 RNA (ncRNA) B9 3R iK%,
RERZTRESEZSIETERSEEN
EEERRMEX, XWEEEZR /N ncRNA &
£ miRNA (micro-RNA), tsRNA (transfer
RNA -derived small RNA) #0 piRNA (PIWI-
interacting RNA) . LtEMEBKE AT 200 nt
B9 IncRNA (long ncRNA) , UK EFIERK
E A (pseudogene) # circRNA (circular
RNA). BE&I ncRNA AJTERBIER £ X B
WEREUE. ES FFESMARIRIERR
BN AR, #EE.
> BUEEH

B % & B miR-155. miR-21. miR-10b
F miRNA Pl {EiEER LI (EA, AeHndlAd
BIHIEFREGE, (RS % 4R KA i
B R ; tsSRNA R E ISR ERNE, BT
RLLEFEAS mRNAESE, HA LeuCAG30
tsRNA B] LUE TI/NMZRBRE BB KF, {2
BT 4MBEIEE, % IncRNA &1F Inc RNA-
HOTAIR. THOR. ARLNC1. SAMMSON.
DSCAM-AS1, CamK-A # EPIC1 %5, BEEE
EFIRIA, MREEHIE; RER BRAFP1

Bl Fh- ¥k 51F £=E

AlEIT 4 S HEM miRNA 7824 BRAF =%
£ AR RNA, e 2 i J8 B9 & Ko CcircRNA 72
MRt EBEFEE, EPEX circCTNNBL,
circCCDC66. circCSNK1G3 ¥ BB BIEIER.

A miRNA B tsRNA
anti-miR-155
(NCTO2580552) d:'._.
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Evaluation and impact of different biomarkers
for early detection of hepatocellular carcinoma

[ Abstract] Worldwide, hepatocellular carcinoma (HCC) is a frequent complication
of liver diseases and remains a major cause of cancer-related mortality. In addition, the
prevalence of nonalcoholic steatohepatitis (NASH) as prerequisite of hepatocarcinogenesis,
even in the absence of cirrhosis, is rising rapidly. The early detection of HCC has been
crucial in improving the survival outcomes of those patients. However, in the mostly obese
NASH population, diagnostic sensitivity of ultrasound-based HCC screening approaches
is limited. On the other hand, biomarkers for HCC show promising potential to improve
early detection, providing reproducible, investigator-independent results that can be used
either alone or integrated with other biomarkers for scoring models. In the past, validation
has been limited due to a lack of prospective longitudinal cohort studies. At present, large-
scale retrospective phase-III- biomarker- development gives hope for the availability
of biomarker-based screening approaches in the near future. This review focuses on the
potential impact of biomarkers on surveillance strategies, potentially allowing for earlier
HCC diagnosis.

Best J, Sydor S, Bechmann LP, Canbay A

P Introduction

Globally, hepatocellular carcinoma
(HCC) is the sixth most frequent
malignancy and the second most
common cause of cancer-related
death. The global incidence of HCC has
tripled since the 1980s. Despite the
availability of numerous locoregional

therapies and a plethora of novel

& # - 1L -

systemic treatment options, the overall
survival of HCC remains relatively poor.
Furthermore, incidence of HCC in the
western world is rising with hepatic
steatosis being seen as the major risk
factor [Figure 1]. Nonalcoholic fatty
liver (NAFL; i.e., hepatic steatosis
without significant inflammation) and

nonalcoholic steatohepatitis (NASH,;
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i.e., hepatic steatosis associated

with hepatic inflammation and
hepatocellular ballooning) in particular
have increasingly been recognized as
risk factors for HCC. Previously, these
cases have frequently been classified
as cryptogenic cirrhosis. Moreover,
a significant proportion of patients
develops HCC in the absence of liver
cirrhosis predominantly in the case
of predisposing chronic hepatitis
B or NASH. Nevertheless, multiple
HCC surveillance guidelines do not
sufficiently recognize NASH as major
risk factor of hepatocarcinogenesis.
Additionally, ultrasound for detection
of smaller lesions, such as in early stage
HCC, lacks sensitivity and is further
impaired when there is underlying
cirrhosis, steatosis, or obesity. To address
those aforementioned insufficiencies,
the definition of patients at risk has to
be more concisely defined and further
prospective trials have to elucidate
whether ultrasound alone has potential
to detect a sufficient proportion of

HCC at stages when curative treatment

& # - 1L -

options are still available. Several recent
trials clearly indicate that biomarker-
based surveillance algorithms have
potential to complement or even
surpass ultrasound as a surveillance
strategy. This review aims to provide
an overview of current biomarkers with
utility in HCC detection and how they
could be implemented into current HCC

early detection programs.

Type Il Diabetes

Additional
HCC Risk Factors

Microbiome
Alterations

Sedentary
Lifestyle

uolssaidoud Jo ysiy

Genetic
Polymorphisms

Figure 1 Triangle of hepatocarcinogenesis in
metabolic syndrome: hepatocellular carcinoma
(HCC) risk in nonalcoholic steatohepatitis (NASH)
significantly increases with progression of liver
fibrosis. Independently, type Il diabetes mellitus
promotes progression from nonalcoholic fatty
liver (NAFL) to NASH, but needs to be recognized
as an individual predisposing HCC-risk factor
since peripheral insulin resistance may promote
hepatocarcinogenesis even in the absence of
cirrhosis. Microbiome alterations, sedentary
lifestyle, genetic polymorphisms, and obesity
represent additional factors aggravating HCC risk
in the NASH population
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»International guidelines
provide different HCC surveillance
recommendations

Globally, there are marked regional
variations in the algorithms for HCC
early detection [Table 1]. The guideline
of the German Society for Digestive and
Metabolic Diseases (DGVS) recommends

that patients with liver cirrhosis of any

etiology, as well as patients with chronic

hepatitis B or NASH in the absence of
cirrhosis, undergo liver ultrasound.
Optionally, the liver tumor marker
a-fetoprotein (AFP) can be determined.
The sonographic examinations should
be carried out according to quality
criteria of the German Society for
Ultrasound in Medicine (DEGUM).

Table 1 Overview of international HCC surveillance recommendations

Society Risk group Procedure
ith ithout AFP h -
DGVS Liver cirrhosis of all etiologies: chronic HBV and NASH v V\{It o WiRaLL . every.8 months. US
quality standards required
AASLD Liver cirrhosis'of all etiologies; chronic HBV depending on ethnical background, USWIth oF WItHOUT AR EVeTT TS TOoTHS
age, and genetic background
Liver cirrhosis of all etiologies at CTP stage A and B or CTP stage C if listed for oLT;
EASL/EORCT us 6 th
/ chronic hepatitis B or active hepatitis; chronic HCV with advanced (F3) fibrosis SN p RNt
APASL Liver cirrhosis, chronic HBV and/or HCV US and AFP every 6 months
High risk: Liver cirrhosis of all etiologies; chronic HBV and/or HCV US, AFP, AFP-L3 and DCP every 6 months
JSH
Very high risk: Liver cirrhosis with chronic HBV and/or HCV US, AFP, AFP-L3 and DCP every 3-4 months

DGVS: German Society of Gastroenterology and Metabolic Diseases; EASL: European Association for
the Study of the Liver; AASLD: American Association for the Study of Liver Disease; APASL: Asian Pacific
Association for the Study of the Liver; JSH: Japanese Society of Hepatology; HBV: hepatitis B virus; NASH:
non-alcoholic Steatohepatits; HCV: hepatitis C virus; US: ultrasound; AFP: alpha fetoprotein; AFP-L3: Lektin
reactive a-Fetoprotein; DCP: Des-gamma-carboxy prothrombin also known as Protein-Induced-by-Vitamin-
K-Absence-or-Antagonist-1l (PIVKA 11); CTP: Child Turcotte Pugh

& # - 1L -

Full text of this paper could be available at

https://hrjournal.net/article/view/3632.
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