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Abstract

The Academic Technology Assessment Group (ATAG) reviewed a report submitted by the manufac-
turer (Shionogi & Co., Ltd.) on the additional benefit and cost-effectiveness of ensitrelvir for infec-
tions caused by SARS-CoV-2. This report summarizes the results of the review and reanalysis by the
ATAG.

To assess additional benefits, the manufacturer referred to data from clinical trials of ensitrelvir
(Phase 2b and Phase 3 parts of T1221) and the EPIC-HR trial of nirmatrelvir/ritonavir. The endpoints
used were the time to resolution of the five COVID-19 symptoms, the proportion of post-COVID-19
cases and the change in viral RNA levels from baseline.

The manufacturer conducted a subgroup analysis of T1221 and reported that the time to resolution
of the five COVID-19 symptoms was shorter for ensitrelvir than for placebo, and the proportion of
post-COVID-19 cases was smaller for ensitrelvir than for placebo. The manufacturer therefore
claimed an additional benefit of ensitrelvir over standard treatment in the population(a)without risk
factors for severe outcomes. For the population(b)with risk factors for severe outcomes, the manufac-
turer performed a network meta-analysis using the T1221 and EPIC-HR trials and reported greater
changes from baseline in viral RNA levels for ensitrelvir than for nirmatrelvir/ritonavir. The manufac-
turer therefore considered that ensitrelvir could be expected to be as useful as or better than nirma-
trelvir/ritonavir but concluded that it had ‘no additional benefit' or ‘cannot be judged to have addition-
al benefit'.

The results of the systematic review conducted independently by the ATAG were generally consis-
tent with the results from the manufacturer and concluded that all the articles important for the as-
sessment of additional benefit were included. On the other hand, the RCTs conducted under the Omi-
cron variant/vaccination did not show any data to support the efficacy of ensitrelvir in preventing
severe outcomes, improving symptoms or suppressing post-COVID-19 conditions compared with
standard treatment. Therefore, the ATAG concluded that in neither population (a) nor (b) did ensitrel-
vir demonstrate any additional benefit over the comparator and that a cost minimization analysis was
warranted.

For population (a), the manufacturer performed a cost-effectiveness analysis using a decision tree
and a Markov model representing the clinical course and long-term COVID-19 prognosis and estimat-
ed the ICER for ensitrelvir against standard treatment to be JPY 3,274,950/QALY. For population (b), a
cost minimization analysis was performed, and the incremental cost of ensitrelvir against nirmatrelvir/
ritonavir was estimated at JPY -41,638. In contrast, the ATAG conducted a cost minimization analysis
following the assessment of additional benefit and estimated the incremental cost of ensitrelvir
against standard treatment to be JPY 51,850. In addition, the ATAG conducted a scenario analysis as-
suming that an additional benefit of ensitrelvir on time to resolve the symptoms was shown and esti-
mated the ICERs of ensitrelvir in populations (a) and (b) to be JPY 1,213,379,343/QALY and JPY
3,279,656,418/QALY, respectively.

These results suggest that, from the perspective of public healthcare payers in Japan, ICERs for en-
sitrelvir against comparator technologies are likely to belong to the 'equivalent (or inferior) in effec-
tiveness and expensive' category for both populations (a) and (b).

Keywords: ensitrelvir, SARS-CoV-2, cost-effectiveness analysis, health technology assessment
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COVID-19 | COronaVirus Infectious Disease, emerged in 2019
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NA Not Available
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NMA Network Meta-Analysis
PBAC Pharmaceutical Benefits Advisory Committee
PMDA Pharmaceuticals and Medical Devices Agency
QALY Quality-Adjusted Life Year
QoL Quality of Life
RCT Randomized Controlled Trial
SMC Scottish Medicines Consortium
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SR Systematic Review
TTE Target Trial Emulation
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((EMB.EXACT.EXPLODE(“randomized controlled trial”) OR ab(random*) OR ab(placebo) OR ti(random*)
s8 . 2,268,216
OR ti(placebo)))
s9 S8 AND S7 116
b, FEPUHFELRL 93
SCRRER © 931F
BRIR%A 202428111
#&2-1-5-3 CENTRALICX L THW/E-RER
BE RE TER
#1 | MeSH descriptor: [COVID-19] explode all trees 7,441
#2 | MeSH descriptor: [SARS-CoV-2] explode all trees 3,090
(“severe acute respiratory syndrome coronavirus”):ti,ab,kw OR (“sars-cov”):ti,ab,kw OR (“sars
#3 Y e « N s 7,317
cov”):ti,ab,kw OR (“sarscov”):ti,ab,kw
#4 | (“covid19”):ti,ab,kw OR (“covid 19”):ti,ab,kw OR (“covid-19”):ti,ab,kw OR (“2019-ncov”):ti,ab,kw 18,876
#5 #1 OR #2 OR #3 OR #4 19,260
46 (ensitrelvir):ti,ab,kw OR (xocova):ti,ab,kw OR (“s 217622”):ti,ab,kw OR (“s-217622”):ti,ab,kw OR 21
(“s217622”):ti,ab,kw
#7 nirmatrelvir NEAR/2 ritonavir 58
#8 pf-07321332 23
#9 | (paxlovid):ti,ab,kw 46

#10 |#7 OR #8 OR #9 101

#11 | #6 OR #10 120

#12 | #5 AND #11 108

#12 |in central 100

I b, FEWES L VEBRREBRERIEREZ KR 27
ikER : 27
SEM=|A  2024F2811H
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#2-1-5-4 [EdiEweblIxt L TRHWRER

BE RR TERE
#1 |SARSa A F 7 AL ZX-2/TH or COVID-19/TH or COVID-19/AL or (2 @7 /TA and DT =2020:2023) 60,738
2 “Ensitrelvir”/TH or ensitr?lvir/TA or “s 217622” /TA or “s-217622”/TA or “s217622” /TA or xocova/TA or a1

I Y hLILE/TAoOr V a—3/TA
43 Nirrpatrelvir—Ritonavir/TH or “Nirmatrelvir Ritonavir”/TA or Z/L< FLJLEJL + U FFEIL/TAor /%O E 98
v K/TAor /2 238 E K/TA or paxlovid/TA
#4 | #2 or #3 120
#5 | #1 and #4 109
46 #5 an(j (Z ‘\/ﬁA{E}:{_ﬁ%@EEﬁ%ﬁ/[H or? ‘//;'?“L\/_TA or /%4 /TA or RCT/TA or radom*/TA or 75t /TA or 8
RD=7 v X LML ILEERER, %7 > & L{LLLEREER)
b, FEPHB L UBRLEEFLR] 1
XRE 1
BIRIRFEA 1 2024528111
T VX LM RDOBRER & LU DFK2-1-5-5~2-1-5-TICR T,
#2-1-5-5 PubMediZ3f L THW=RERR

BE iy TERH
1 “LitCGeneral”[Filter] 411,579
’ “ensitrelvir’[Supplementary Concept] OR “ensitrelvir’[Title/Abstract] OR “xocova”[Title/Abstract] OR “s 66

217622” [Title/Abstract]
“nirmatrelvir and ritonavir drug combination” [Supplementary Concept] OR “nirmatrelvir ritonavir’[Title/ 892
Abstract:~1] OR “PF-07321332 ritonavir”[Title/Abstract:~1] OR “paxlovid”[Title/Abstract]
#2 OR #3 948
4 #1 AND #4 893
#5 NOT ((“animals”[MeSH Terms:noexp] NOT “humans”[MeSH Terms:noexp]) OR “comment”[Publica-
tion Type] OR “editorial”’[Publication Type] OR “meta analysis”[Publication Type] OR “case report”[Text
5 Word] OR “consensus”[MeSH Terms] OR “guideline” [Publication Type] OR “history”[MeSH Subheading] 632
OR ((“Review” [Publication Type] NOT “systematic”[Filter]) OR “Randomized Controlled Trial”[Publication
Typel))
db. FEPEEFEERC 631
TR ¢ 631
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$2-1-5-6 Embaselc L TAHW=-&ERR

BE wHRR TERE
(((EMB.EXACT.EXPLODE(“Severe acute respiratory syndrome coronavirus 2”)) OR (EMB.EXACT.EX-
PLODE(“coronavirus disease 2019”)) OR ab(“covid19” OR “covid 19” OR “covid-19” OR “sars-cov-2” OR

sl |“sars cov 2” OR “sarscov2” OR “severe acute respiratory syndrome coronavirus” OR “2019-ncov”) OR 472564
ti(“covid19” OR “covid 19” OR “covid-19” OR “sars-cov-2” OR “sars cov 2” OR “sarscov2” OR “severe
acute respiratory syndrome coronavirus” OR “2019-ncov”)))
" ti(“ensitrelvir”) OR ab(“ensitrelvir”) OR ti(“xocova”) OR ab(“xocova”) OR ti(“s 217622”) OR ab(“s 58
217622”) OR ti(“s-217622") OR ab(“s-217622") OR ti(“s217622”) OR ab(“s217622")
s3 | EMB.EXACT.EXPLODE(“ensitrelvir”) 90
s4 S3 0R S2 99
(EMB.EXACT.EXPLODE(“nirmatrelvir plus ritonavir”)) OR ab(nirmatrelvir NEAR/2 ritonavir) OR
<5 ti(nirmatrelvir NEAR/2 ritonavir) OR ab(“pf 07321332”NEAR/2 ritonavir) OR ti(“pf 07321332”NEAR/2 ri- 1557
tonavir) OR ab(“pf-07321332”NEAR/2 ritonavir) OR ti(“pf-07321332”NEAR/2 ritonavir) OR '
ab(“pf07321332”NEAR/2 ritonavir) OR ti(“pf07321332”NEAR/2 ritonavir)
s6 S5 0R S4 1,631
s7 S6 AND S1 1,569
(EMB.EXACT.EXPLODE(“animal”’)NOT EMB.EXACT.EXPLODE(*human”)) OR (EMB.EXACT.EX-
PLODE(“meta analysis”)) OR (EMB.EXACT(“randomized controlled trial”)) OR EMB.EXACT.EX-
s8 PLODE(“history”) OR (EMB.EXACT(“review”)NOT EMB.EXACT.EXPLODE(“systematic review”)) OR 13,659,416
(EMB.EXACT.EXPLODE(“practice guideline”)) OR (EMB.EXACT.EXPLODE(“case report”)) OR EMB.EX-
ACT.EXPLODE(“consensus”)
s9 S7 NOT S8 990
b, FePFEELRC 625
SCRRER 625
B35 E 20249628118
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#1 SARSa A+ A4 JLZ-2/TH or COVID-19/TH or COVID-19/AL or (2 @+ /TA and DT =2020:2023) 60,738

49 “Ensitrelvir’/TH or ensitrelvir/TA or “s 217622”/TA or “s-217622”/TA or “s217622” /TA or xocova/TA or a1

TV bLLE/TAOr V 3—N/TA

#3 Nirmatrelvir-Ritonavir/TH or “Nirmatrelvir Ritonavir”/TA or ZJL.<= kL JLEJL - U fFEIL/TAor /8% 0 E 98
v K/TAor /¥ 28 € K/TA or paxlovid/TA

#4 | #2 or #3 120

#5 #1 and #4 109

#6 #5not (RD=XKXT7F UL R, 77X LLEESER) 108

b, FEPHEFELRKRL 82
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2Y U == 7 HEH(n=998) - BroOMES(n=874)

|

BRoMEE (n=14)
[BRANER : MADEL
(n=9), METH1 >~

(n=1), HEHEX(h=4)]

BRI O3 R4 # (n = 124) -

‘ ‘A1!|!q18!|3‘ ‘ gulUu89I0g ‘ ‘uoneounuem‘

1
B L 72l 0 4#(n=110)
eI U RLIIENLEZILTRLILEINL/Y M FEILEELRAE IR —
F#ZE(n=1)
e IVYbLILELDEAE K- FFR(N=1)
e ZLThRLIAEL/YNFELDIET VX LLEAER(N=4)
e < hLIIENL/Y R FELDTTE(N=10)
e Z LT hLIEL/Y FFELOFIEE IFR— FHE(h=11)

papnjou|

AT RLAEL/Y FFELDEAT OR— FE(n=82)
AT RLILEL/Y b F ELOFEAIBIFR (n=1)

K2-1-6-2 7A—Fv—F GE7 v X LILHATHRDSR)

2,17 BRERHBROBIE
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*£2-1-7-1 BREABROBE
AERZ T1221:8% (Phase 2b/¥— k)
Mukae H, Yotsuyanagi H, Ohmagari N, Doi Y, Sakaguchi H, Sonoyama T, et al. Efficacy and Safety of Ensi-
Bt trelvir in Patients With Mild-to-Moderate Coronavirus Disease 2019: The Phase 2b Part of a Randomized,
=auie Placebo-Controlled, Phase 2/3 Study. Clin Infect Dis. 2023 Apr 17; 76(8): 1403-1411. doi: 10.1093/cid/
ciac933. PMID: 36477182; PMCID: PMC10110269.
o s o jRCT2031210350
BRPRAABRE SR https://jrct.niph.go.jp/latest-detail/jRCT2031210350
HEExERL 25 | BA, &E
SHER D B SRHEAR 2022F182H~2022E2H9H
IREM BRE/REE D COVID-19% 3
o FEVEAILET120B LA ICSARS-CoV-2[514E & #)TE & 7L (SARS-CoV-2#1/R £ 7= [d K ERiE HARE (2 & V) 5F() .
R FERFF R R R A 120 AR D 12~695 D B3
i o BEHSFREENCOVID-19DEE, THDBE, KEFDADH A &> XICED < COVID-19D12ERD 5 b,
PHCEBIDDFREFEEFLFEEDERZE T 20 BEOERNEBIL-EE
F AR ELE o HEEFFOBMEMIENIBUUTOL—LIZ7)DEE, £EBRERENIVIELEE
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BRE ZEE®R, 77 ERWRE
e TEIANREHT T M AL BEABBEDSARS-CoV-2T A ILZADADR=Z A > H 5 DEAL
FEFMER e TTRELRT 7 kL 1 COVID-19DI2ERDEFF R AT DR—R 5 4 ¥ H 51200/ £ COBEMNEFHZE
1t
e 21AB £ TDSARS-CoV-2 A L A AR A L ARNAL ~JL BESHER SN — X 5 A > H > DZEAL)
¢ SARS-CoV-27 A W Z WA & TRIEM(BEETANVLR T )T Z v ) S % £ TOREH
v e TAILRNEBGHEDEEDEIE
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ELEIRIFHIAR | | COVID-19fE R D JA) D & T DR
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1116 (814 : 53.5~64.9%. FHHEHE35.3~37.35%)) B BEHERIT OHR & A - 7=,
¢ AHHDSARS-CoV-2AMDR—=ZF A4 > b5DEALIE, TV LA ELBOAN /7R ELY HBHEIC
Bt KED 7=,
* COVID-19D 12D AE X AT TlE, Ty FLILELELE TS RBEOMICEEZEIROONEDL 7=,
e R—FA v L120ME CORRMMEFTIZ(E 1T, BEHERRUERI[ERZEC WL DD DNETR
ATICHEVT, IV FLILELENT S REL ) BERICKED -7,
Eigcac FEALDEEEROEEEIIBRETH -1,
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BAANERICEITS NA
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#&2-1-7-2 ERARHEBROBE

Hira T12215458% (Phase 3/¥— k)
Yotsuyanagi H, Ohmagari N, Doi Y, Yamato M, Bac NH, Cha BK, et al. Efficacy and Safety of 5-Day Oral En-
Bt sitrelvir for Patients With Mild to Moderate COVID-19: The SCORPIO-SR Randomized Clinical Trial. JAMA

Netw Open. 2024 Feb 5; 7(2): e2354991. doi: 10.1001/jamanetworkopen.2023.54991. PMID: 38335000;
PMCID: PMC10858401.
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*£2-1-7-3 FBREABROBE
AR EPIC-HR

Hammond J, Leister-Tebbe H, Gardner A, Abreu P, Bao W, Wisemandle W, et al. Oral Nirmatrelvir for High-
E3EER Risk, Nonhospitalized Adults with Covid-19. N Engl J Med. 2022 Apr 14; 386(15): 1397-1408. doi: 10.1056/

NEJMoa2118542. PMID: 35172054; PMCID: PMC8908851.
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£2-1-7-4 BEFRABROBME(Y FY—FIEB)
Hira EPIC-SR
Hammond J, Fountaine RJ, Yunis C, Fleishaker D, Almas M, Bao W, et al. Nirmatrelvir for Vaccinated or Un-
EEBR vaccinated Adult Outpatients with Covid-19. N Engl J Med. 2024 Apr 4; 390(13): 1186-1195. doi: 10.1056/

NEJMo0a2309003. PMID: 38598573.
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