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Abstract

In recent years, direct-acting antiviral agents
(DAAs) have been widely used in clinical
practice because of their advantages of high
efficacy, ease of use, good tolerability, short
duration, and high rate of clinical cure. Since
many well-known pharmaceutical companies
have been continuously developing DAAs, the
listing and update of these drugs are speeding
up. With the widespread use of DAAs and the
update of guidelines, anti-hepatitis C virus
(HCV) treatment has entered an era of oral
drug therapy, in other words, the DAA era.
However, there are many problems in the use
of DAAs for treatment of HCV, so we should
be cautious in using them.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

Key Words: Hepatitis C virus; Chronic hepatitis C;
Hepatocellular carcinoma; Direct-acting antiviral
agents
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5B
WK, BT ABRRKF P (direct-acting
antiviral agents, DAAS) LA &4k &A%

1135

mi ok #

B A1 3 4 7 A
JF 9% #x(hepatitis
C virus, HCV)#%
76 A BB
25 M (direct-acting
antiviral agents,
DAAs)—H A&
SN % 1 25 8]
#9245, FLARHCV
WA v IR 2h 4 i
TAEH S B
X & 41 A,
EHETIAHHK
HCV# &5 7 &,
RBTHERE
EYX =

W& 5% LA

X IEAR, HUR, B4
il kP EFR
F—MBER; &
#R, #8, £EE
U, FoN TR BA
K & AT At
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WA B A i

£ B DAAsH
HCV #4757 13 2
EBINT, 2k
£ B YA —F
DAA#ZE| B A
o2 B
By INGE, de Bt
DAAsK & 7 7Lt
214 % 25 4 Z_ 18]
AR EAER T #
R, B BALA
Frooat B R
SEERK.
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12, RRER AN, fTA24. GRBGEEZHY
&, Ak A NG FRe L R AR R AT 2. S
EAGE PPN S e N T . B
83k KR, L EDAAsH ) 2 B A R 35 E
#, WA AT £ g% 4(hepatitis C virus, HCV)
897 LA T ANA DRGSR, BPLg Y
NJGDAARAX. 124 AIDAAsHHCV 7
AR P B SR, 48R B E R

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

KR WERRT SRR, BRI AT,
ERTREHAY

ZDIRE: AR M £ 953 (hepatitis C virus,
HCV)W g R eI NG ABR AR FESHH
(direct-acting antiviral agents, DAAs)Ef4X. DAAs
Al R R R A RAR S 2, 42 BT AR R 4 9]
AR E LA KX G A% ADAAsHHCV %
I3 AL P BT A0 B AT, A A | AR E AL

KEE, T, BDAARTIHC VBT BYEIMR R AR, tH
FEEN RS 2017; 25(13): 1135-1142 URL: http://
www.wjgnet.com/1009-3079/full/v25/i13/1135.htm DOI:
http://dx.doi.org/10.11569/wcjd.v25.i13.1135

03I

13 M SR % (chronic hepatitis C, CHC)/&—
AL A R A R e, S SR A
JfiJ& (hepatocellular carcinoma, HCC). 5AFiF
A BE T I — A ZJE RN, ok B %8
Jpi B (hepatitis C virus, HCV)HIVRIT H A K
N RPGTAE, FTHCVRNARTY FEE T =
A 2011 FE R KT MR A R EF
#(ribavirin, RBV), BIPR7Z; 2011-20154E K
PR+HAN B H2 P19 B 259 (direct-acting antiviral
agents, DAAs)FIDAAVE A HX, 20165EBR I
JIF5 2% 2= (European Association for the Study of
the Liver, EASL)C. & 584230 A &DAARIKIAL,
AEEUCRAPRIAIT. DAAsTIEA BT, #i
HCVIIRIT BN T FDAARR. 7EJGDAAsHT
AR, T AR AR A [ 6 2835 i s D sE T 471 &
GERIT J7 AR N B k. A HTHC VI
TBYT IR S — LR

1 DAARYjEITH
DAAsEA SR A FHE . RN

1136

JYREME S PR A R mE A A, LR A
RET 52 PRIG YT 77 28 MR IR NBEIR M 7697
Mk #E. FLHCVIBIT IIDAAsEHRGE, &
Fhttp://www.hcvadvocate.org/hepatitis/hepC/
HCVDrugs.htmIM¥5 & A, 20114EH MDAA
b7, BE&E2015%Daclatasvir(DCV) L5,
¥k LLEADAAZYE R T ge IR /.
201 14E 251D A A ZIBoceprevir(BOC).
B J5 L 24 2 Telaprevir(TVR),
T 20154210 B1li, S AMRAEAE H AL Bl
T Asunaprevir(ASV), X34 E—1R
NS3/4A )& H B 7f(protease inhibitors,
PI), &1 %F 3K A (genotype, GT)1/4 HC VYL
182 20134F LT Simeprevir(SMV), J& T
%5 ARHINS3/4AKIPL, [F4EGileads 17 T4F
XTHCV NS5B I & i il 71 1 4% 1 1R 2K A
Sofosbuvir(SOF), 7] H T & GTIIEIT; 2015
T T EFRINSSATE S ) 2, W R
Wi FEZEHTGT 3W¥RY7. L FADCV E
Wi J&E, PIHC VAT B4 5 N EFDAAMI
. A LSS 2 W A ST HCV & i [ DAA
MEL R C 45w a B, JLHCVIIDAATR]
DAFE Ji Sk Bt il 80 25 4 b hn A ek s34 2
E s AN AR AL AT, BEINS3/4A. NSSA
MINSSB(#Z H KA+ AL KA. 2l |
T N S3/4A(PT) . NSSB(I%FH R 28
Y. AR RRIUY)) . NSSA, FIINS3/4A
JNS5BEA & E I Ae A0 B A HLA B i 1,
JIr CAALATY B4 00 1) 750 A5 o) A O 25 5, AT )
A RTNSSA. Hif & & B =AM S
2 L HUR T G ). NS3/4AMH
ABT-493>Grazoprevir>Vedroprevir>ASV, T
EFXNSSAIF : ABT-530>Velpatasvir(VEL)>
Ravidasvir>Elbasvir(ELB), 1K DL #L24 E iy
BRI RETEAR /DS, SEANTT B DA AR ME 25 W i T 2
T AN RIEE SRR S NS3/4A: -previr,
NS5B: -buvir, MNSS5A Plasvirgs JE.

2 BEFESESHFIZWVPIRRAZRELE

LA A B € 77 & 2 A R (fixed dosage
combination, FDC)_L o7 B & 4 K :
(1)Harvoni: SOF+LDV(400/90 mg), GT 1/4/5/6,
2014-10-10; (2)Virekira Pak: OBV+PTV+R+D
SV(12.5/75/50/250 mg), GT 1/4, 2014-12-19;
(3)Technivie: OBV+PTV+R(12.5/75/50/250 mg),

2017-05-08 | Volume 25 | Issue 13 |
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R 1 2014FEASHEEIHEARRGTHHCV;ATS HER

TS FE(WK)

RS GT1 GT 4 GT 2 GT3 GT 5/6
PR SOF 12! 12! 12 12! 12
SMV 24-48 24-48 / / /

DCV 24 24 / / /

SOF RBV 24 24 12-20 24 24
SMV = RBV 12 12 / / /
DCV+RBV  12-24 12-24 / 12-24 /

NEILIE. EASL: RUNAPRSS; GT: EREL, HCV: IRETRS.

GT 4, 2015-07-24; (4)M2: GZV+ELB(100/50
mg), GT 1/4, 2016-01-28; (5)Epclusa: SOF+
VEL(400/100 mg), i GT, 2016-06-28.

HTHHCVI R HIT AR AL, B
oy LN 245, B DGR AT 90N 3 G R
JiE(human immunodeficiency virus, HIV)
B &R R (cocktaiD)IGIT /7 %E. HET
NEEASDU KK 2 NS3/4A. NSS5A.
NSSBZ R FMNSSBIEZH KRB A H T4
HCVIWEYY, it Bl LA & B 11FR T
75 %: BI(1)NS3/4A+NS5A+NS5B(1% %+
JERZ A ); (2)NS3/4A+NS5A+NS5B(IER
1F2); (3)NS3/4A+NS5A+NS5B(I 11 2);
(4)NS3/4A+NSSB(IZHF R+AEZF ), (5)NS3/
AA+NSSB(IZH2K); (6)NS3/4A+ NS5SB(IEH
FH2); (7)NSSA+NSSBULH K +AE T H);
(8)NS5A+NS5B(#% H3); (9)NS5A+NS5B(IE
), (10)NS3/4A+NS5A; (11)NS5BH% 1%
+NSSBAEZ T 2K,

A BE BT BT XN S5 B f # 7 f AE %
R RORA A% R, HOL = HAh24
BT (NS3/4A. NSSA) KA NSSBIT#L &A% H
FAh, WA R R, #Ee R R
HeMH A, Bl: (1)NS3/4A+NS5A+NS5B(#
TR+ ), (2)NS3/4A+NS5A+NS5B(IE
%A 25); (3)NS3/4A+NS5A+NS5B(H 1 2);
(4)NS3/AA+NSSB(#% H E+IEZ 1 ); (5)NS3/
4A+NSSB(HZ T ); (6)NS5A+NSSB(HLTH K+
ERETFZ); (T)NS5A+NSSB(RTFZE); (8)NS3/
4A+NS5A.

Hirc& Eiird A 2&4F: (1)NS3/
4A+NSSA+NSSB(IERX T 2)(4n: Virekira Pak);
(2)NS3/4A+NSSB(# H2)(1: SOF+SMV);

Beishideng®  WCJD | www.wjgnet.com

(3)NS5A+NSSB( ) (41: SOF+DCV,
LDV+SOF); (4)NS3/4A+NS5A(4: Technivie).
MAEBHRZH A G 2 Cl R nT g B T): (1)NS3/
4A+NSSA+NSSB(BH K +AE T 2); (2)
NS3/4A+NSSA+NSSB(#% H2K). i HAh4 &6
T A R TSR SFR (TR ATRE A K):
(1)NS3/4A+NSSB(#% H K +3EZH K); (2)NS3/
4A+ NSSB(AE#ZHK); (3)NSSA+NSSB(#4
K+AER T ), (4)NSSA+NSSB(AER T ),
(5)NS5SB(H 1 2)+NS5SB(ARZ 7).

RN AERZ 5 R I HTH C VRCR A 1%
AL, FIL LA EER®R -, Eipm
REPEA K, (H3IANEE SIS e 5 R & 3E
¥ 2L ) 2H & Bl Virekira Pak.

2014-2016FDAASTEEASLYE R iz H &
HART: HER1ATE: ADAARIGRIT F 2N
PR+NS3/4A(F A 254 4: BOC. TVRHISMV),
TR I, & NS3/4ASE SN I 4L A
TE T DR AR ARAZ B ) 55 38 s FH i ZE AR L 1
PR+NSSAMIGEIT H EMAE2014FEASLIA RS
H L. PR+SOF. SOF+RBVH] I FHCVIE
PAFGTEEMRIT. BRGT 210 B #H ik
BIVATT 7 2 = SOF+RBVIATT 12-20 wk A2 4h,
RHCVIRJIGT B 151697 /7 2 1k %
PIRPR+SOFIAIT12 wk, TIEEAEMH&H
NSSBI#ZH ZRAUMISOF IR TT T S 7E B 1)
REA AR

122 7] 401: PR+SOF{5 7] I T-HC VI HL 1)
AFIGTEE AT, (AR, ZIEE ML
B 201445 F 1IN Y SOF+DCVH T A GT
BEMAYT, SOF+RBVIXH TGT 2:E& A
J7, PRANSSAMAIT 7 BAFHER. XFT ik
(VAT )7 2 520144EEASLIE I AH ).

1137

Wi £ 88

20144F 5 B S A
AT 63K TR
HCV & 55 85 3%
&, 2016-104% &
F# THCV R $
Wihid, B
My A8 & 6 BLER
FHT SR, T
A AN R R
R %, 18 R
DAAs#HCV 34
bR,
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] 2 2015ZEEASLISEEHEERNEIGTHVIHCV;BTS 5=

Wel# 8 =

FHCVE J7 8935
P ARk, &
DRI E N
HOHFE LT, R
FEHFDAAsHK
HCVi#& 7. KL
YhBk A M 4 AT
T AEDAAsH
Je 84 19 AR T Ak
o9 KRR Tr ).

J3aishideng®

WCJD | www.wjgnet.com

J3TE(wk)

RS GT1 GT4 GT 2 GT 3 GT 5/6
PR SOF 12 12 12 12! 12!

SMV 24-48  24-48 / / /
SOF LDV +RBV 8-24 12-24 / / 24
3D/r +RBV  12-24 / / / /
SOF SMV +RBV  12-24 12-24 / /

DCV +RBV  12-24 12-24 12 12-24  12-24
SOF +RBV / / 12-20" 24 /
Viekirax +RBV / 12-24 / /

NERETIEE. EASL: BONEFRES; GT: ERA,; HCV: IRAUITFISRS.

R 3 2016ZFEASLISREHEBERRIGTHAS /53R

JSFE(WK)
RES GT1
e p OT4 G2 GI3 GT5/6
+RBV  SOF LDV 8-24 8-12' 12-24 / / 12-24
VEL 12 12! 12! 12" 12-24 12
DCV 12-24 12" 12-24 12" 12-24 12-24
SMV -/ / 12-24 / / /
Virekira Pak 12-24 8-12' / / / /
Technivie / ? 12-24 / / /
GZV+ELB 12-16 12" 12-16 / / /

KIDRBV. EASL: BRMNAHRSS; GT: EEAL.

HE3A %0 201 64EEASLIE R Ik 1
AEPRIGITHITT %, AL —DAA, &
WA &2 D AARFD CEY 3 50 245 4 5k
EHHCVIGYT. SOF+DCV. SOF+VELH T
HCVIEL A FIGT B MiRTT.

3 DAAFTHCV;&BYS FAERY—LE o ey Rk

3.1 ¥ BATIRAR, kR, ML AR S
— &7 7 2014FE B LS EAN A KA T 61
KT HHCVIRIT FIFEEE", 2016-103 [H M
B THCVIEGL 2R, SIS e
B E 2= WA HIHC VIR TT 5 2 175 e &
ST TR RE R 2D, B TR
—LRINVRTT T Rk

3.2 g rt 20165 25 RI 1 B B
ST 2k, I T 20 2 B0 U
A g, TRERAENAR KN Z, W:
W5 Z 7. Wb, FWME, HEA 5]
! fa kA, T H, DAAT 52 R

1138

KRAFEAEH, BPZ59) 0 AH BAE H (drug-drug
Interactions, DDI), %4%12015. 20165-EASL+4
M IDDIf T LLEL.

3.3 5DAAMEMHCC A EHE" 2L (4§
DAAsHIHCVIFIRTT I B3 AR IR TT ICHC R
Hif &, HCCHIR AR, HIFARREAE
Fr. 551 MEASLAES TR RIHCVIE L4552
DAAYRIT IR, FEAHCCH s 38 HIHCC
R R, UL, RRXHEZDAARIT A
JFFARE A, 6 3 35 5 AT 25 ) s .

3.4 5DAASH ¥ 8 HM B (1) 5/ NERER %
<30 mL/mine1.73 m’B3# 75 ZEE T 1 5 13
DAAs, Fril 2 HENSSBAY A &0 )T
I, AR K A e, CAIEIRK
FERI R AR, Q)FFE <188 . Zidaliz o7
JFF 9% 93 % (hepatitis B virus, HBV)/HCV 3k [ Jg&
P CHC B3 FID A Asi i B AR5 R A 15
B 5 (3)X T TUAT: [ 245 4 DA% SR Rk P N T
o, PR B AMNE S FIDAAS R AT AT, (HE 2

2017-05-08 | Volume 25 | Issue 13 |
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R 4 2015, 2016TFEASLIEREDDIELER

T SHVIRERRRSAY) SERRFTAY SRIEAY 5SCNSAY S0MEBAY SHgiiflfF

20154 20 I 11 19 17 7

2016 16 11 11 21 19 7
EASL: RRINEHRE=; DDI: AYIBAEEER; HIV: AZER B TRIERS.

X 2 FhD A AsYN 2 1 A, 0B R T
T7 %5 (4)FARAE AT A Ak 533t 2 73 (I CHC
BE M HDAASHURTEIRTT, RT3 &
KIS B Rt — D0l S)IE T BAT I
10 AR HH A4 P £ 3 NS HTHC Y, T
T, LR, YU, FEEEA—; (6)
DL —FDA AR T [ A 5 24 B
HFGE, Bl UiDAAsE H E Af &6
R (D HDAAsHIHCVIHTATT I KA
IT RRAR 2 oy — 3 B 1) o) i,

3.5 HCV A& # fEMINIBITHCV G AL H X
Wr ) ST PRI AT B, R R R KR 7
B A P AR R 2 N1 %-8% 2, TG
FHi &K (interferon, IFN)IEIT 77 R RES 2%
fiff PR IR B T . SECHCEE T DAASTA
ST S, HEEREEELFHRAERE, &
Je, BHTITREHE, VRIT 7 (8, B XHZRIARA
FIAL S ER, DLE TSR R P U A
IR 2504, Hk, DAAsS AR FIEDUREZ, 1§
B 7 ER Rk S R R, T AR
B FH R an o] v AS BBk, BB, R 7 R KPR
MR VR YT ROR, AR A IR SR B
DRGNS, I8 ST A R THC VIR G 1) &
B, LRI A B A ] D A,

3.6 HBV/HCV Xk & B R ADAA#RHCV %
J7 JEHB V#8792 HBV/HC VAL GLf
AR HE AR H C VIR e (R R 35 1R T 7 Rk
ITIRYT, HRFEH 3% 8% % (sustained viral
response rate, SVR)-5 HUHHC VB GLAH B4,
{BAEPTHC VIR YT 1L F2 o 8RR 45 3 5 75 ™
FEWMMHBYV DNAZAIENL, BIHCVIGRR G AT
RESIAZHBVIE X, 1M FLHBV F S R A ] 7
ENRE. X I R U T R B v AR S R
£FHiHITHBVHL

4 EFREEASLIHCV;BT3 B/ L RB82E
2015%FEASLE W E s LA R J L (HHCV
YL R IR, (2)CHC B 16T JT A I i

Beishideng®  WCJD | www.wjgnet.com

B\ Y8977 R, Q) HBtHC VYR,
DAAsH HARZ ) 2 RIAH EAE R ()RR
BFHC VB B R YT 7 SRIEHE. A 1%t/
RS AR HEAG IR T T R B —RIT T .

20165FEASLYR G FHXT T-2015S4FEASLTR
XS HTHC VIRR ST i AR R esh, HARZEI
ELLURJUsS: (1) TDAA sl F i 72 A i) 25 b
e r, HCVIEG AT MGT B, A FHEFEE
M EAIFNIRTT 77 %, RHAA OIRZGYIATT;
Q)PtHCVIRIT iIE Bt AEBUTH . —DAA,
BWE D2 DAARFDCE E =Fh 254
A PIHCV, X FRGETAD A A PR 2 1) 8
B 3) IR FEIE2 N A M2IRYTGT 1/4
MSOF+VELIT T AGT, B2 TSOF+RBV
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Abstract

Breast cancer is a malignant tumor with the
highest morbidity and mortality for women.
The predilection sites for metastasis of breast
cancer include the bone, lung, and liver. Over
half of breast cancer patients diagnosed with
a metastatic disease develop breast cancer
liver metastases (BCLM). Once liver metastasis
occurs, the treatment will become very
difficult. This review discusses the local control
of BCLM using radiofrequency ablation (RFA)
and evaluates the role of RFA in the treatment
of BCLM.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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Abstract

AIM

To detect the expression of bone morphogenetic
protein 2 (BMP-2) in hepatocellular carcinoma
(HCC) and analyze its correlation with tumor
angiogenesis.

METHODS

Immunohistochemical (IHC) method was used
to detect the expression of BMP-2 in 40 cases of
HCC and matched tumor-adjacent specimens.
The relationship between BMP-2 expression
and clinicopathologic features was analyzed.
Microvascular density was determined by
labeling vascular endothelial cells with CD34,
and the correlation of BMP-2 expression with
tumor angiogenesis was analyzed.

RESULTS

IHC data showed that the positive rates of
BMP-2 and vascular endothelial growth factor
(VEGF) expression in HCC were significantly
higher than those in tumor-adjacent tissues
(75% vs 40%; 80.0% vs 42.5%, P < 0.05 for
both). Expression of BMP-2 and VEGF was
positively associated with intact tumor
capsule, nodules, portal venous tumor emboli,
TNM stage, and tumor cell differentiation,
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but not with patient's age, sex, serum AFP, or
live cirrhosis. Tumor angiogenesis was related
with BMP-2 expression in HCC. Spearman
correlation analysis showed that there was
a positive correlation between BMP-2 and
VEGEF expression (r = 7.316, P = 0.0068). Active
angiogenesis was detected more frequently in
HCC compared to tumor-adjacent tissues (55%
vs 15%, P < 0.05).

CONCLUSION
High expression of BMP-2 in HCC plays an
important role in tumor angiogenesis.

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.
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