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Systematic Review of the Economics of the Second-generation Direct-acting Antiviral Agents in the
Treatment of Hepatitis C
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Business, China Pharmaceutical University, Nanjing 211198, China; 2. Pharmacoeconomic Evaluation Research

Center, China Pharmaceutical University, Nanjing 211198, China)

ABSTRACT OBJECTIVE: To systematically evaluate the pharmacoeconomic research of the second-generation direct-acting
antiviral agents (DAAs) in the treatment of hepatitis C, and to provide methodological suggestions for economic research, and to
provide decision-making reference for the adjustment of medical insurance catalogues and market access. METHODS: Retrieved
from PubMed, EMbase, the Cochrane library, CNKI, Wanfang database and VIP, the pharmacoeconomic researches of the
second-generation DAAs for hepatitis C were collected during Jan. 2015-Jan. 2020. The quality of included studies were evaluated
with the checklist about Consolidated Health Economics Evaluation Reporting Standards (CHEERS), and the data were extracted
and analyzed quantitatively. RESULTS: A total of 14 studies were included, and the standard coincidence rate ranged from 79.2%
to 95.8% ; the overall quality was relatively high. Thirteen (92.9% ) studies had compared the economics of different treatment
schemes from the perspective of the payer by using the Markov model and the lifetime study time limit. Compared with the
second-generation DAAs treatment schemes based on sofosbuvir, all the research results showed that Ombitasvir combined with
Dasabuvir (3D), EBR/GZR and GLE/PIB were more economical in the target countries; single factor sensitivity analysis showed
that the research results were more sensitive to the three parameters of drug price, drug SVR rate and health status utility value.
CONCLUSIONS: Among the second-generation DAAs for hepatitis C, the three regimens of 3D, EBR/GZR and GLE/PIB are
more economical. It is recommended that future research on the economics of medicines for hepatitis C adopted dynamic model and

the research perspective of the whole society to carry out direct high-quality economic research on a variety of DAAs; at the same

time, considered the effects of drug price, drug SVR rate and
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health status utility value on the robustness of basic analysis
results in sensitivity analysis in order to increase the credibility

of the research results.
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PN B #E M IF R (Hepatitis C, fai F% PN ™) i 74 58U
298 (HCV) Y5 & o it B A4 4L (WHO )il
71, 2013 45 A FUE Bl N A L 1.8 42 YL HCV, 2y
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Fros ok TROR AU iR,

201 T AR LR IR NI 2888 R E YR a2
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IR I F5 /8% F7 5 45 (EBR/GZR) | 2 s A =5 /4 i i =5
(SOF/VEL) & M5/ #4145 (LDV/SOF) A% R 545/
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ASV) ik i i 45 4 (DAN) | B2 L6 A A B A 18 22415 =6
(3D) %, PR 10 DAAs BESE BUEL & I R4 2 24 1
P (SVR), HITPRESE o FR 3 2 RIVE F /DN, DR I i B
T 5 —1CDAAs UG SIRIT T B[RO FE T Ik
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H RIS 2 | AR A0 T, JE R 75 g P11
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H SR i mi AR S .
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K DA 28 55 2 PF i i 25 b #fE 312 (CHEERS ) ¥
AR A SCRRVEAT IR PR . IR E P A 240
45 HR AT PTG e DA E i 5 1 6 43843, A4 < b Al
A E S HAE A 7k SR THe  HAh (4 kTR
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ICER[ICER Ay 3 £ jli A 5 34 1 QALY 1) L (B (ICER =
ARA/AQALYs)], 4 ICER /T H bi [ % 4 i i S A HAE
(WTP) B, A Ry 90 )y R A 200, RN HA 4
Gk
1.6 JREFEH

DI BB 2 2400898 F Bl ST 64T 3 58 XA X 2
T WA A, D 2 el 56 3 4% BF9E 5 H k.
2 R
2.1 NHEKWERER

Fie ORI AG R A TR 2R, FER 2 1 414 5 STk,
TESA TR 2T e 2 5, Fe 2 14 (00 B 52" 98 A 4
Mro SCHERER R AR LI 1,
2.2 MWMNIEKREEN

14 TR 58 I BRERT B R AE 79.2% ~95.8% 2 [H], 4%
PR, T A R R TR A SR H Y L R

China Pharmacy 2020 Vol. 31 No. 23 - 2883 -



iﬁﬁﬁﬁ&fpﬁ%‘?ﬁéﬁﬁﬁﬁé)‘cﬁkw: | | ﬁdﬁﬂﬁ%‘d?fl‘%iﬂ%ﬁk)‘(ﬁk
n—

| |
v

| WG AT MR (n=1016) |

!

| B AU (n=1 016) |

HEBR (n=967) :
AEBHARFTE (n=2
ﬁ{%& DAAs Hﬁf‘lﬂﬂzirxﬁ(ﬁ)‘fﬁ
(n=248)
KA, A PFER (n=72)
J. %ﬁiﬁJ&DAAs(n 95)

e H Al i
11«1‘11%;&2:15{1:&4&&5%@"[1%
P HOV fifi e 22 51 (n=53)

Bl 1342 UL i (n=19)

K(n=1)
h?nh(n 2)
HAKDAAs(n=3)

45 L DAAs(n=29)

%HPI W*ﬁ

y

| IYASI BT SCHR (n=14) |

1 XETFERERE

Fig 1 Flowchart of literature screening

Jr %6 WEFTITRR W B AR PR K R AR RIS HOk
JR = W IR E S B ISR S5 R BRMESE N A . A L
SRR 5 U R A A A 1 B LR T 1000 58, 4 S g e e
AL B H bR A BT AL FLRFRAE | 15580 32 B
K A At 2 R 0F 5 # R AE R I 4t (R B2 AR, 12 T B
gl e g U B ORI i T LB, 5
TR 5 U0 520 O S U B A A% H B R T A, 3 ILF
GRS IR S B i, 3T SR IR A T A )
AN 2 VRS AT, 3 TIUAF 951 ™ R B4 T 7040 A S P 43
BT, 4 LRI R UL ] 28 el 3 TSR R b
HIAE M 25 mh9€, CHEERS SCHABSPEM 45 5 LK 2,
2.3 NN RIEBRIEAKFFE

AR T4 TR SE 3 SIAE I G H A ORI
[ AR e 5 6 AN I ZIEA T, 13 TSR R B

100
90
80

<60
50
10
30

10

dit, %
38 3
. m
T
AFERI L e ——
ORI 2] e ——
WA S s

o

BEFE A ———
A% I ———
BEFEATRE e ————————
TR
O e —
B3 ———
AT —
PS5 I ——
R RASAN L ——
AHEPES T |
SRS ——
2R — |
Flagmhge
O =
o HO

BFEE5IE R GE IS e ——

7
LG FRA

e A R ——

[EE

E2 E-TF CHEERSHIXHRETMLER
Fig 2 Literature quality evaluation result based on
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. #E WTPJ5 1 , WHO 42K WTP 12 Eﬁﬁ%/\ﬂ%ﬂﬁ
1~3 5 N E N A7 BE(GDP) , 0 A B 5T 6 E Y
WTP % 7€ S 50 000~100 000 3 JG/QALY , H [# ) WTP
BEE M 150 000~200 000 JG/QALY , H A WTP 5 N
5000 000 HJG/QALY . 7E%% 4 S HF A1, 1 W52
BN SZ A, QT ZE 1 053 Sl AN ] ) 2 2 4ol S8
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Tab 1 Basic characteristics of included researches and models

-l CREER) H% Uil il e BRI HERRE BRRE WL WP FaTH
Chen P(2018)" Gl BT Markov W 14 & ) 5 24 150370/QALY A
Corman $(2017)"™ £ ERMT Markov % 14 & a 3 100 0005 7C/QALY il
Elsisi GH(2017)™ Bk Aits Markov YK 14 7 & 35 K B
Kawaguchi 1(2020)" EEN RS Markov % 14 f f 2 5000000 Hi/QALY il
Mattingly TN(2017)" FH Eﬁéﬁ% i Markov K 14 & & 3 AT ABH
McEwan P(2017)"" 2| R Markov Sk 14 2 ) 35 20 00038/QALY il
Restelli U(2018)" BAH B Markov Wk 1% & & 3 40 000BL/QALY Al
Rolli FR(2018)" BN ﬁﬁ}j Markov Kk 14 & & 3 30 000 BL/QALY &l
Ruggeri M(2019)" Nl ERATET Markov Wi 14 & & 3 Ft] ol
Saint-Laurent TC(2017)™' £ ER 5T Markov % 14 & & 3 50 00030/ QALY il
Virabhak $(2016)™ A% B Markov Wk 15 & SN 2 5000000 Hyc/QALY 4k
Ward T(2017)™ HA ﬁﬁﬁ Markov R 14 2 & 2 Fiim i
Wi (2019)% G RS T Markov % 14 f i 5 180 000 JE/QALY Fi
87 (2019) Gl E{%ﬁ%ﬁ Markov Wi 1 B & 5 193 932J0/QALY A
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Tab 2 Results of basic economic analysis of included researches

. o NG [EYES RIS
TR Bx T R ik BEQUY.  GRERR
Chen P(2018)"™ i Ib Wik JeeBEfE EBR/GZR DCV+ASY 1 9465 TC —03617 ittt
b i it EBR/GZR DCV+ASY 1521565L —04752 it
1b i El3i e EBR/GZR DCV+ASV 399850 —0.6998 NNk
1b %k iFRiAE, EBR/GZR DCV+ASV 4100%7C -1.153 SRR
Corman $(2017)"™ 35| la Wi JERFEL EBR/GZR SOF/VEL 18 046 57T —00137 YRt
la i el EBR/GZR LDV/SOF 2008 FIT —00215 it
la il £l EBR/GZR ID+RBY 26973 %6 —0.0507 EGHIR ]
Ia %k TERFREIL EBR/GZR SOF/VEL 18 046 %7¢ —00137 oyl e
la Zh ERiEe EBR/GZR 3D+RBV 26865 C —0.043 5 SRR
la 7 EliR0ula EBR/GZR LDV/SOF 38 0863570 —0.063 1 A
la il fFBEfE EBR/GZR SOF/VEL 16 729%50 0.093 8 HE%3H
la mif fiFdife EBR/GZR LDV/SOF 78155t =0.0595 Sipf
la Wi JiFBfE EBR/GZR 3D+RBV 108 573478 —0.2804 e
la Zin AL EBR/GZR SOF/VEL 16 729%7C 0.093 8 BAZE
la Z fFBEfE EBR/GZR LDV/SOF 101 906575 —0.0507 YA
la %k FRiE EBR/GZR 3D+RBV 105355 £ 7C —0.0507 R
Ib Wif ERiEle EBR/GZR SOF/VEL 19727458 0.0422 AAZFHE
Ib Wik JERFBEIL EBR/GZR LDV/SOF 2 658F 6 —0.025 YRt
Ib il ElFi4 EBR/GZR 3D+RBY 27499 F76 0.0269 SRR
1b i B3 EBR/GZR SOF/VEL 20 374 FTC —0.0006 YR
Ib & i EBR/GZR 3D+RBV 27894t 0.0008 AR
Ib %k JERFBETL EBR/GZR LDV/SOF 41312588 -0.1094 YRt
b i it EBR/GZR SOF/VEL BT =02157 it
1b Wi iFBEfE EBR/GZR ID+RBY 31754 —0.2969 rffEs
Ib Wi JiFREAL EBR/GZR LDV/SOF 41459%TC —0.1538 e
Ib %k fFafL EBR/GZR SOF/VEL 2892%1K —02157 YR
Ib 23 FFafL EBR/GZR 3D+RBY 22755 TC 0.0003 B
1b %k iFBEfE EBR/GZR LDV/SOF 105 908 ¢ —0.1756 R
Elsisi GH(2017)™ Bk 1/4 Wi L DCV+SOF SOF+PR 13637 —0.15 e
1/4 mh JeemfE DCV+SOF LDV/SOF 1858 C 0.06 AHZHE
1/4 il E 3136014 DCV+SOF SOF+RBY 2053 F50 -082 EGHIR]
1/4 Wi iFBEfL DCV+SOF LDV/SOF 2461 7T 0.13 FR 2
1/4 Wi PR DCV4+SOF SOF+PR 53825t —057 il
1/4 Wik iFBfL DCV+SOF SOF+RBV 12448 ¢ -3.65 YR
Kawaguchi 1(2020)" A ! i L GLE/PIB EBR/GZR 865 000 F1 ¢ =0.13 SRS
1 ik JERFBEL GLE/PIB DCV+ASV+BCY 1378000 Ht —0.16 Nk
1 i L GLE/PIB LDV/SOF 1547000 Hc 0 SRffEs
Mattingly TN(2017)" FH 1 s BRIl GZR/EBR SOF/VEL 19296%t 0.1 ARZFHE
! Wik FFHE{L GZR/EBR 3D 28 058 C 0.08 A2
1 Wif BT GZR/EBR LDV/SOF 38200%5¢ 021 R
1 Wi JERFREL GZR/EBR DCV+SOF 90 637 %t 021 JHZ
1 mh JeeBE L GZR/EBR SMV+SOF 952763 L 0.04 ARZTHE
4 Wik EY GZR/EBR SOF/VEL 19289 %50 0.1 A%
4 ma L GZR/EBR 3D WUTHET 0.07 Vi
4 i JemfL GZR/EBR LDV/SOF 405TE —0.09 Y fhah
McEwan P(2017)" e 3 mh ity DCV+SOF SOF+RBY 12 6473 —0.118 ALy
3 % ’E DCV+SOF SOF+RBY 13 426 3 —0.219 Yfitiia
Restelli U(2018)" YNl 3 i iRid14 DCV+SOF(16)*  SOF+RBV(24)*  —9 4883 —0.57 A
3 iites iFaiE, DCV+SOF(12)** SOF+RBV(24)*  —10 6953 -027 Ah 2
Rolli ER(2018)" EyNil KR ’E RE EBR/GZR SOF+PR 10 800K —043 e
Ruggeri M(2019)"" vVl 1/4 Bh ’E DCV+SOF LDV/SOF —1 004 -029 AR
Saint-Laurent TC(2017)%" FH 3 ’A RA DCV+SOF SOF+RBV 28 642 F7C -0l YR
Virabhak $(2016)% HA Ib Wi e b)) DCV+ASY =970 254 At —0.58 Ah2HE
Ib Zh il D DCV+ASY —1 02523478 —0.56 AAZHE
Ward T(2017)" EEN Ib %S % DCV+ASV LDV/SOF 2299700 H 76 0.037 SRR
PR (2019) i | Wik £l EBR/GZR SOF/VEL 122707C ~0.06 EGHIR ]
1 i i34 EBR/GZR SOF/VEL 127588 —0.11 Sipf
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Continued tab 2

BT (2019)™ il Ib Wi EFFEfL 3D EBR/GZR 17434 7% —0.02 YA
Ib Wik E /13314 3D SOF/VEL 51478 0.03 HAERH
1b Wig JERFREML 3D DCV+ASY 2800275 -023 AR
Ib Wi L 3D SOFPR 3T 48TC —0.24 EOfis
Ib Wik EFFAEfL 3D SOF+RBV 8297778 —0.13 SR
Ib Wik JiFRi, 3D EBR/GZR 23 6747C —(0.14 S
1b i iFBEtL 3D SOF/VEL 36 67975 -021 AR
1b il iFEE L 3D DCV+ASV 4081275 -0.32 Edfis:
Ib bl iFaiL, 3D SOF+PR 79 2807¢ -1.08 SR
Ib Wik JiF, 3D SOF+RBY 110 4807¢ —0.69 0N

T : 2D B LR ; SMV S ) SEVE s BCV R DIRLAT T 5 7455 4 iRy A AL

Note: 2D was ombitasvir; SMV was simepivir; BCV was beclabuvir; “

24.2 WRFE WE2WHLHAR 14TF5AE B
Fr NHERYHCV BEPRBY 367 5 AEECA A HaE ALk 4] 43
WA FEPEH T 67 4 AT R AT, S 10 FA[R]
()55 25 AU DAAs 955 il R BB SR YT 58, R IRk
PR B A48 2% R e BICHE AKX EBR/GZR (3D LDV/
SOF ,SOF/VEL ,SOF+PR/RBV ,DCV+SOF .DCV+ASV
GLE/PIB 2D .SMV+SOF,

2.4.3  JERBAMTLESR A 1A TRISE TR I 67 41 Fh ks
5%, B &5 DCVAASY M H , B2 5 25 F SOF 1y
169777 % (SOF/VEL ,.LDV/SOF .DCV+SOF .SOF+SMV .
SOF-+RBV ) #f{ . , EBR/GZR H1 3D X P )5 R #8 H AT
ARG . R T SRR 7R E SE A 1b
WA, 3D R4 YEL T EBR/GZR, [HAE
S E M 15T, EBR/GZR FH TG 57 I FSEIN 1 AL s,
4 R W16 Jo AL R A 22 B M T 3D Jr R
TESLT SOF WiAYT I &rp , B N 45 5 B , DCV+
SOF 1y 22 3 PEZLA F HoAth 3L F SOF (7497 Jr %2 (LDV/
SOF .SOF+SMV ,SOF+RBV) . A % GLE/PIB {57 H
A 1T L B R oR  GLE/PIB LAY LR 1 8 WAk

*” in the brackets means the number of treatment weeks

JHEE AL DS TR B, 2255 AT EBR/GZR
2.4.4  HUBPESHTZER BRT Mattingly TN 2 G AfF 5T
A TR AR A, FoAth 13 TFST B A T T R R
TEUR: 53 BT ISR AU 53 BT o I A 0T 5 1) BB 3
BT IS BGUE T Itk /B 285 SR r AR fel b, Lo PR 3 ek
PRSP R WE T 45 R T 245 A% (259 SVR R (BIh
W) FMg HER SO S 3 8 S8 iU . g A
FE BB AT A R L3R 3.
3 it

Z B R & U VAN 45 S 3R B, EBR/GZR ., 3D,
GLE/PIB X 3 i}y 2 I iRy I, 5 HAth A7 )y 58
FHECEE L850 . (BAEP IHRYT 24 Br -t h 2
YR B Gk S Ry vk BRI EE I SRk S5 2y
TR S, R, B S AR S R A e
R 25 28 05 2 s 3R A7 vk B i, FF i
TEPEAN PR 2 28 55 s 0y DG T A A
3.1 FHikZE

M RISE AR ARG , AW IT 25 R R, ZH0697
PR ES AR DA As #1728 55 2 A ST I i A A AR U SN

R3 MANHARHERMESTER

Tab 3 Results of sensitivity analysis of included studies

FolhChEER)  MEEREEMLR PR T

Chen P(2018)" MUK SVR % WTP40~24 150 70/QALY I, 5 DCV+ASV HAL EBR/GZR FERIR B E P AR ERI AN T7.4% ~974% LR R H A 2 RIERBEA R 9419~
100%

Corman $(2017)" HmiA SVR % WTP 710 000375/ QALY Ff ,EBR/GZR FEAF AL AR AT B M B4 99%  AEIFREI B 2 o FUB TR RERBER A 85%

Elsisi GH(2017)" SVRE HRRANURE R R

Kawaguechi 12020)" SVR % R WTP 55 000 000 F JC/QALY I, GLE/PIB B 28 HERI I 4 99.4% s WTP 1 7 000 000 FIJL/QALY I, GLE/PIB BA £ F LA 15 99.0%

Mattingly TN(2017)" 248 SVR % %

McEwan P(2017)"" TR AR BFASIIIR WP 420 000 3665/ QALY B DCV+SOFFEWIA/ 43R A PR A FERIBERET 4 100%

Restelli U(2018)" SVRE WTPH25 0007C/QALY I, 15 SOF+RBV (24 ) HA% DCV+SOF (167 ) HA £ FHEAUHER A 94.2% ; WTP 425 000 Bt/ QALY I, 5 SOF+RBV(24 i I
$2.DCV+SOF(16 i) VA ZFHERIBE 4 99.7%

Rolli FR (2018)" SVRE [ERIAMAN ARG

Ruggeri M(2019)"" TFR AL SVR % WTP 530 000 FIE/QALY I DCV+SOF B 22 5HERT B 5 94

Saint-Laurent TC(2017)%' SVR K 2k WTPJ750 00076/QALY B, 5 SOF+RBY HEE, DCVASOF HA LR B3 79%
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