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[ Abstract] The partitioned survival model (PSM), utilized in pharmacoeconomics
(PE) evaluation for decision- making models, is widely applied in PE evaluation of international
oncology treatments due to its simplicity, intuitiveness, and direct data analysis from clinical
literature, circumventing complex inter-state transition probability calculations. The R language,
known for its efficiency, intuitive nature, and reproducibility of results, has been equipped with
various specialized packages through years of application by researchers in Europe and America,
significantly enhancing research productivity. However, there were few studies about the use of
R language for PSM analysis of oncology drug treatments in China. This article aims to present
a comprehensive operational procedure for PSM analysis of oncology drug treatments using R

language, combined with practical cases, and to offer a reference for researchers in the field.
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43 XA AF R AL ( partitioned survival model,
PSM ) J& E 5 it 6 97 2 W & T
( pharmacoeconomics, PE ) TEHr N B 2 —
FhoRSRABAL, F T I 25 i s e Ul PSM
O 7F 9% [ [ 5K 5L 8 i B 5 47 B 5% T ( National
Institute for Health and Care Excellence, NICE ) 4%
AL (Technology Appraisal, TA ) THRIFINE K
2395 DA+ AR )8 (Canadian Agency for Drugs and
Technologies in Health, CADTH ) PES )2 A,
J2 H Hi NICE DAl 31 23 B 1 ok - POt ) fie
WHRE " 5ENIEE RS R B
HILL, PSM HA T . EDUARR R, & B4R b
FEIRTT 25 m RS v i Jo i e A A7 ( progression
free survival, PFS) . B 417 H] (overall survival,
0S) i, wERAEEHEA RO IF 5
BRI LR 1,

1E PSM i JH P, A5 TreeAge 45 810 7
B3 T RAT — @ L Fe, H A B B R e SCIR
AR R, PR T HAE PSM g Rz P
HEZ T, RIEFIELGYASIN - Hr b R 1
TR, LR AN PSM, R HRfE T
FE BB S AT AT RE . I PRIFEE T AE
AN 2 FIER 2R BT AR B 25 4 AR e B ik
PP TRFEIIRER & TR P A, AR 22 %
BRI BT heemod "™ BEBER I AE A3 BT ik
() flexsurv!'™ | B2 i, T {8 FE 248 55 B R AR 481 40 BT A
hesim"™ . F5 A A7 ECHE 23 T 1 survival ™ 255
T AT S @R TG survHE™ " AT
DU AR K 25 A Y BCEA! %5 R RGBS
PEAT IR IRIGTT 250 /Y PSM 43 #i, RERS DL . T
WS A5 R, FEBkZ B KR (individual
patient data, IPD) AYTEHLT, BFFEE T BRI
Il ARG A A TF 0 PES . 0S g% ',
DAHDHTA A TPD Jf 58 OB PE EAR, (HIX 2K
W E BARHCRGET (@RE T T 5 e rY 2
A FRE S, ENR RS 4T PSM 20 B iy
BHGEARZ, Hik= BARSSR 6], AR
AT Bk B TIA YT AR /N4 ML % ( non—small cell
lung cancer, NSCLC ) KEYNOTE 189 Iifi a4 ( 7
PR KN189 ) " Sy il SEBLMECT AL FE I PES |
0S M&&dlE, 285 M RiET SC8 PE 0 590
et fE, LUBAAESE A ORI R 15 5 #3547 PE
RIS

1 IR HERE

BT A 1 R Bk B T Pembrolizumab KN189
I R B8 ol U | o, B/ 2,
GetDataW 2.26.0.20 #3543 0S PFS 2%k
P T, [RIRT R I number at risk £idi, —IF
PRAEA xlsx SO X2 UG Bt AT, fiff
J A B[] g ) A A 258N T B8 T — S ) a5
HE

ILTieopulaton Evenls,n  Median (85% Cl) HR
%) 08, month (95% C1)

0.56 (0.46-0.69)

1004 Permbio + chemo

Placebo + chemo

258 (62.9) 220 (19.5-24.5)
163(79.1)  10.6 (8.7-1386)

90+
80
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60+
o 501
40

30

20

10+

No. at risk:
Pembro + chemo 410 347 283 234 184 86 12 o

Placebo + chemo 206 149 98 72 55 25 5 0

E1 KN189Iln KiX3OS i 2 $i#E
Figure 1. OS curve data of KN189

ITT population Events,n  Median (95% Cl)

HR
% PFS, month (95% CI)
337 (822) 9.0 (8.1-10.4) 049 (0.41059)

Placebo + chemo 197 (95.6) 49 (4.75.5)

PFS, %

T f T t T T 1
0 6 12 18 2a 30 36 42
Time (months)

No. atrisk:
Pembro + chemo 410 270 154 107 80 32 2 0

Placebo + chemo 206 83 33 13 6 3 0 0

E2 KN189llnKik 3 PFS ih £k ¥4z
Figure 2. PFS curve data of KN189

2 EMIPD
21 REFWNEIRE

FTFF Rstudio 2023.09.1+494 B4, &5 T 1k
BEAR, BEERIF T A survial (v3.5-7) |
survHE (v 2.0.1) . IPDfromKM (v 0.1.10) .
readbitmap (v 0.1.5) . survminer (v 0.4.9) |
flexsurv (v 2.2.2) . data.table (v 1.15.2) .
hesim (v 0.5.4) . openxlsx (v4.252) .
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22 EXHIESE
T KNI89 I 0 J7 58, H X MR A iy 44 0
cemo, WATHFIERL E LN comb, OS WiZkfr 44
surv, PFS £k N pfsec Ay read. xlsx() PRI
SR HCR 1 2 AR B xlsx SCPF, BRI R
an F 3R £E. surveomb. surveemo. nriskcomb .
nriskcemo , pfscomb, pfscemo . nsirkcomb, &1, %2
SER T surveomb 5 nriskcemo ZUIEEE AR 25
o ARG 0S MLk iy & EAtfE, PES il
245 08 kiR oS Fe2R L.
F1 KN189ixIcombZHOS i Lk H 7
Table 1. OS curve data of the comb group in

KN189
FEAPRSINUY  AAEEE (R XERAERRER (%)
1 0.0 100.0
2 0.7 100.0
3 13 100.0
4 1.8 99.5
5 24 98.8
6 3.1 98.1
286 167.0 12.4
287 167.9 12.4
288 169.0 12.4
289 169.6 12.4
290 170.3 12.4
291 171.0 11.9

£R2 KN189ixtIcemoBOS i £k XU N\ E1 5148

Table 2. OS curve data of the cemo group in

KN189

Pt ] 48 KN 18974 Xof oz JEL I
K53 X (] Ja CJ) FIsF ] JRUBS: N £
1 0.0 206

2 26.4 149

3 52.8 98

4 79.2 72

5 105.6 55

6 132.0 25

7 158.4 5

8 184.8 0
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2.3 TAESEMIPDEE
231 FAKEIPDI F A X

fdiFH preprocess() BRECHALF R IPD X 4238 24
L, RIEFMAASWT

pre_comb<— preprocess (dat=survcomb,
trisk=nriskcomb$time, nrisk=nriskcomb$nrisk,
totalpts=410)

totalpts A8 € g0 B IR ANEK;

pre_cemo<- preprocess (dat=survcemo,
risk=nriskcemo$time, nrisk=nriskcemo$nrisk,
totalpts=206)

206 A cemo AT R N
232 FMIPDIIE

{8 1 getlPD PR %0 T % comb 41 OS Hh £& IPD
B, s A

est_comb< getIPD (prep=pre_comb, armID=1,
tot.event=NULL)

summary (est_comb)

A F est_comb PR £ VT H1, R H IPDfromKM
£, ) Kolmogorov_Smirnov(K-S) Test, 15 Z| D {8 M
0.053, p_value &y 0.99, Tl {H est_comb 5 read _in
HIIG R EE pre_comb B T i E bk 25, lidkfT
JR8 T, ARSI

est_cemo<—getIPD (prep=pre_cemo, armID=2,
tot.event=NULL)

[F] B 3K 15 cemo 2 OS pli 2k IPD 045, armID
E SN 20
233 I EMIPDEAIE L KNI18IFHRAL

A4 IPD B 5 KN189 H4h 19 KU B ( hazard
ratio, HR) {EXF HLAMHT Y R 18 H AT .

est_IPD_comb_cemo<-rbind (est_comb$IPD,
est_cemo$IPD)

$EHL comb . cemo ZH I E Y IPD B Bali 4 5

hr_est_IPD<—coxph (Surv(time,status)~treat,
data=est_IPD_comb_cemo)

P& IPD B comb . cemo 2H %) HRAH. ;

exp (coef (hr_est_IPD)

BATIFAREHR {8 0.57, 15 KN189 4
HU(H 0.56 HHIE
2.4 LHIENMIPDHIES Rread infh %k
Xf b4 06

i plot 2246 comb 2405 cemo £ E A IPD %k
P 5 read_in BY I R B LR, 18] 3 o 2
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Figure 3. Comparison of OS curves of reconstructed IPD data and read—-in KN189 data in cemo group
E: A OSW AT B, b JE 60 B R e AR e C A AR EF,

AR E S B . 4 B IPD 5 read_in {1 £ %)

Pl Rl DY 25 55, T NG 1 B JF IR B E L B

THEATR, FF el an s, BRI IT .
plot(est_comb)

Estimated & B #4 IPD %3, Reported K read_in
KN189 Iffi R & 5

plot(est_cemo)

WiE 3 fros, B 3-A S EE T B IPD 4 1)
0s 2k SECF BRI KN189 I KI5 Y 0S
LAIAILEXS LR

F I 1PD HdIE 235100 | treat 513351l AR
N1, 2, RIE¥F comb 5 cemo ZH Y TEH IPD i dE
A RNEAEHE (%£3) , BB T .

IPD_comb_cemo_os

surcombIPD<~- transform (est_comb$IPD,
treat=1)

PHEIT % comb 4HE UM 1;

surcemolPD<~ transform (est_cemo$IPD,
treat=2)

BIVEIT T %5 cemo 258 UK 2;

IPD_comb_cemo_os<- rbind (surcombIPD,
surcemolPD)

L E22 2 24 05, 138 08 iy &
FBEHE IPD_comb_cemo_os.

*3 OSHIZEHIPDEHE
Table 3. Reconstructed IPD data of OS curve

A AE I ]

BEmZ PR WP
CJ)
1 1.8 1 1
2 1.8 1 1
3 24 1 1
4 24 1 1
5 2.4 1 1
6 3.1 1 1
611 155.9 0 2
612 161.6 0 2
613 165.5 0 2
614 165.5 0 2
615 165.5 0 2
616 165.5 0 2

Er TARRE A A B A A, LR %) IS B F R
KA, N AREREREMS, 0" ARRALEREN; BHFH
Z 1 combsl, 2K cemosd,

3 HFHE&SHSHUSSITHE

TE FHUA R Z PR i, [R5 B AR 4
AR AMES . XPECERS . X RO KT S
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AL, B TSI
modsl<—c ("exponential", "weibull", "gamma",

"lognormal", "loglogistic", "gengamma')

TE RN, SR Surv() BREL,  UBRAE
Hr 7 treat VEN DS & 34T, HAARACRS QT
formula<— Surv (time, status)~ as.factor (treat)

ATt A A A B o A, SR B R R AR
£ 3t (maximum likelihood estimates, MLE ) ,
1 FH flexsurv {9, fit.models() PR B A survHE % 42
KN189case_mle, Mg 15 M 22805
RIPLE R, T .

KN189case_mle<—fit.models (formula=formula,
data=IPD_comb_cemo_os, distr=modsl, method="mle")

KN189case_mle$model.fitting

RRHLRG ISR AIC, BIC, DIC {H.

BT AIC, BIC B/ 3% KR UL & A 19
W, A 25 B R ALC, BIC i fe /N LG
loglogistic, Jp loglogistic FERIALE e, [RlREA
IREAT MLE #t E L& IPD_comb_cemo_pfs, 7k
W 57K loglogistic #AA BRI Y AIC, BIC {E f/),

P I A
4 MELETF. WA, ZHAERE

41 EXEH

P R 2 hesim 289 hesim_data pREL ", F
DASRIEAL S S A AR PR R R e o, AR BT

hesim_dat<— hesim_data (strategies =data.
table (strategy_id=1 : 2, strategy_name=c ("comb",
"cemo")),

patients=data.table (patient_id=1, grp_id=1),
states =data. table (state_id=1 : 2, state_name=c
("Stable", "Progression")))

I3 ARE Lo XA AR TR T 48 strategies |
FBE I patients , IRXEEHIRE states, FETIRES
AFFH

labs<— get_label (hesim_dat)

42 FEIHEFEE

¥ IPD_comb_cemo_os . IPD_comb_cemo_pfs
BEE I, IR BIEHE surv_est_data, B
Je RS L3R 4.

#z4 comb5cemoHOSHK PFSH & FIEH & E1R
Table 4. Reconstructed patient data of OS and PFS curves in comb group and cemo group

PFSHhZk oS £k
A ArmstE) (&) AAERES GV A:fEmtE (&) AAEIRAS" BT HE
223 1 1 1.76 1 1
2.23 1 1 1.76 1 1
2.24 1 1 2.42 1 1
224 1 1 242 1 1
224 1 1 242 1 1
2.79 1 1 3.08 1 1
113.08 1 2 155.90 0 2
114.62 0 2 161.62 0 2
123.64 0 2 165.46 0 2
134.20 1 2 165.46 0 2
137.06 0 2 165.46 0 2
138.60 1 2 165.46 0 2

E: TAEBRE K AR B A LA 2] B I B RS,

combZi, 2% cemo#i,

K flessurvreg() BREL, H:THA4 IPD B4k
surv_est_data, 2B3IE OS M PFS A fEsiml | 44
T .

https://slyyx.whuznhmedj.com/

N AXALERFE, 0" AREABREE; AT ETIA

flex_fit_os<— flexsurvreg (Surv (os_time, os_
status) ~strategy_name, data=surv_est_data,

dist= “llogis” )
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PEFEALER 3 W pfs Sz os HIZR AL A Tlogis:

flex_fit_pfs<— flexsurvreg (Surv(pfs_time, pfs_
status)~strategy_name, data=susurv_est_data,
dist="llogis")

25 A flex_fit_os M flex_fit_pfs #& A Ay psfit_
wei, {URSANTE

psfit_wei<— flexsurvreg_list (flex_fit_pfs, flex_
fit_os)

5T 3 MIRE TR AEAAANE GRS

ST AR survmods, V8 hesim T2 ¥ f9
[ create_PsmCurves() PREL. 7fEHSHE &+, B
i boostrap A B 22 A BUAS AR E MR T %, n
M boostrap MIFEAZLL, BTG UNT -

n_samples<— 300

BOE A AP o B A

surv_input_data<- expand(hesim_dat,

by=c("strategies", "patients" )

M hesim_dat "8 ESEGHATREY ;

survmods<— create_PsmCurves (psfit_wei, n=n_
samples, input_data=surv_input_data,

uncertainty="bootstrap", est_data="surv_est_
data")

input_data: hesim ZXHEHELS, 05 T FEAEM,
AT REUN T A R MR SR 0 HIHT
bootstrap EI/‘J ﬁé i\fﬁ, uncertainty Jﬂ :J:T]ﬁ % EE E‘L?ﬁ
R EER I, ABIE T bootstrap 7515 ;
est_data: hesim B4, 25T 1IPD A APIRE S}
[ 508k B LA A 25 BT A i M B
4.3 FEIFAEE

P R A 14 AT A SR Y Sk B Y, B
pfs=0.815, pd=0.321, HAESEI LR :
DSA 7£ +15% & i, PSA 2 beta 43 4fi o $if e L
RESHNMEBIHE (£ 5) , BT .

utility_tbhl<— stateval_tbl (utility_data,
dist="beta")

utilitymod<— create_StateVals (utility_tbl, n=n_

samples, hesim_data=hesim_dat)

*®5 TREREHAE

Table 5. Utility values for different states

WA B BAHESEL BHES R
1 0.82 2.8 0.63
2 0.32 29.7 62.88

E: BRESPIARBE, 2HE,

4.4 FEIIFHEAEE

ARG KN189 I RIS, EH 124 i 2%
M CRLARBR I 5l 4Ry 7 TR . A
[ 2307 L) | R i F B3] e gk H
AN BB S A R ARRERIT B L I 2R 1
S, R W K AT BT B WS S b e A
ZEATTE, 15 comb, cemo 4145 H BLA T HIIH
¥ (% 6) , isfr{CRANF

cost_strategy_id

cost_tbl<— stateval_tbl (cost_strategy_id,
dist="fixed")

costmod<— create_StateVals (cost_tbhl, n=n_
samples, hesim_data=hesim_dat)

=6 AERITAREH
Table 6. The cost of different plans

(CE I CLENCPES 9 NCT)
1 193 263
2 135 950

E: B FE P A comb, 2Hcemost

5 ZBILPSMHFIHEREREELGE

51 EXEH

AAFREAL survmods 5 J SERVRBOIREAL . 98
AN AT PSM Stk JEEEATIN Rl M,
ST TR

psm<— Psm$new (survival_models=survmods,
utility_model=utilitymod, cost_models=list
(medical=costmod))

times<— seq (0, 1000, by=50)

S SCA AEASERY S Ak A4 I T 199 3 FE Ry 20
AR, SHPEHEG — AR DR BAL, ORI TRIE R A A
psm PEATAEAFTIU 5

psm$sim_survival (t=times)

K58 SCAAMEERF TR psm SEATAE AT
52 LHIIMEETFHLZE

BT LU B SCRYSMIER )5 Bl times Y,
K5 fk PSM P iR AR AR il A AP £, 4551
W 4, AR

labs$curve<— c("PSF_Curve"=1, "OS_Curve"=2)

autoplot (psm$survival_, lables=labs, ¢i=TRUE,
ci_style="ribbon",

scale_x_continuous (breaks=seq (0, max (times), 50))

psm$sim_stateprobs()
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A Strategy: cemo B Strategy: combh

1.00p h

0.75 |l
2 t
z 1
S
2
£ 0.50]
=
2
z
3
7]

0.25;

0.00} —_————
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Time
Curve 'PFS Curve  [F10S Curve

El4 SMERTE N BIPFSFNIOS # 2k

Figure 4. PFS and OS curves over time

VE: A.cemoZHsT b ; B. combZL st LA

PR SR BEAE, T RSl

stateprobs<—- psm$stateprobs_
[sample==2&patient_id==1]

M psm XF G T — > T4, £ sample=2
H. patient_id=1, B LR BT R E AR stateprobs;

stateprobs [, state: =factor (state_id, state,
levels=rev (unique (state_id)))]

TE stateprobs ZXHEHE PG state 51, HF state_
id #4245 state 51, T8 E
HGo Ay nfE—(E B RS 5

[R] BN strategy F AN -

stateprobs [, strategy: =factor(strategy_id,
labels=c (hesim_dat$strategies$srategy_name))]

LT FE B stareprobs 2 il TR 725 HE R il 28
WIE s, S-S

geplot (stateprobs [strategy_id %in% c (1 : 2)]

5 E RIS IR stateprobs 28] strategy_id VRS
Z3F

aes(x=L, y=prob, fill=state, group=state))+

E X x .y sy, MR state FIAS [R5 €40 2H;

A Strategy: cemo B Strategy: comh

1.00p

0.75f
5
=
% 0.50f
=
g.
g
&

0.25f

0.00f

0 200 400 600 800 1000 O 200 400 600 800 1000
Periods
Health B stable B Progression Death

E5 ShERiE R AR # £

Figure 5. State curves over time

E: A.cemoZHstbE; B. combZAtIL A,
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geom_area (alpha—.65), facet_wrap(~strategy)
B P 23 1T, A A 20 T3 78 AN [ A 5
(strategy);

abs (x="Periods", y="Proportion in state")

WOE x.y B SCFRRIR

scale_fill_manual (name="Health state"

BCE bR

values=c("gray", "red", "blue")

BRI R BB 5

lables=c ("Death", rev (hesim_dat$states$stat e_
name)))+

PRI SIRS B SCF N A S

scale_x_continuous (breaks=seq(0, max(times), 50)+

BHE x B2 EEAREE

guides (fill= guide_legend (reverse=T, nrow=2,
byrow=TRUE))+

PR A3 e 4 X ELAE 2 47

theme (legend. position="bottom")

BB EGI AL E AR AR
5.3 BUMBASHREREERE

BT 5.2 v IR S HE AR EAT BUE A DU

years, QALYs ), ¥E#% 5% AL, A anF:
psm$sim_costs (dr=0.05)
BATIRESRILE 6.
psm$sims_qalys (dr=0.05)
BATIEA R 7,

A B 8 B R SR B AL AR R 3

BRI ERE

P H hesim £ cea() Fl cea_pw() PRELS T4
A B BUBORT B R I SRS A AR R 4 20
HIBAT 8RN P& A 11 PSA A 1
WA QALYs. 46 summarize() 77 72 1) # — >
HAFEN hesim:ce X5, IR HIRAE 2548 &
ce_sim, X RATE T FEMER BRI BT PSA il
FHRBAUG R R g HE B, T .

ce_sim<— psm$summarize()

wip<— seq (from=0, to=20 000, by=2 000)

S SCSCAT R R B wip MR L, DL i
CUA 43#75

cea_out<— cea (ce_sim, dr_qalys=.05,

6
6.1

P

1T

dr_costs=.05, k=wtp)
YA

IR AR 5 T 08 AR A 4F (quality—adjusted life 1 cea() BB HTAS RIA L4572 5 cea_out;

> psmicosts_

sample strategy_id patient_id grp_id state_id dr category costs

<rums> <int> <int> <int> <int> <num> <char> <nums

- 1 1 1 : | 1 0.05 Category 1 3514455.4

22 1 1 1 1 2 0.05 Category 1 182947.4

3: 1 2 0 § 1 1 0.05 Category 1 5173299.5

4: 1 2 2 1 2 0.05 Category 1 252119.0

B2 2 1 1 1 1 0.05 Category 1 3546765.5

1196: 299 2 48 1 2 0.05 Category 1 264999.3

1197: 300 1 1 1 1 0.05 Category 1 3532354.3

1198: 300 1 1 1 2 0.05 Category 1 182856.8

1199: 300 2 a 2 1 1 0.05 Category 1 53179787.6

1200: 300 2 a1 1 2 0.05 Category 1 249971.4

6 ETPSMIA5%HIHT I ZAE I ETL AL A

Figure 6. Discounted cost simulated based on PSM at a 5% discount rate

> psmiqgalys_

sample strategy_id patient_id grp_id state_id dr galys Tys

<num:= <int= <int> <int> <int> =num= <nums <num:=

2 5 1 1 b B 1 1 0.05 20.5712264 25.851126

22 1 1 1 1 2 0.05 0.4640832 1.345698

3= 1 2 z B 1 0.05 21.3009491 26.768142

41 1 2 1 1 2 0.05 0.4498879 1.304536

5z 2 1 1 1 1 0.05 24.6411727 26.088788
1196: 299 2 o 1 2 0.05 0.5454191 1.371183
1397z 300 5 £ el 3 1 0.05 25.9816560 25.982784
1198: 300 L g5 3 2 0.05 0.3682051 1.345032
1199: 300 2 1 1 1 0.05 26.8005501 26.801712
1200: 300 2 1 1 2 0.05 0.3542697 1.293424

E7 ETFPSMELS%HIHTE A5 B MG IR 340 A
Figure 7. Discounted utilities simulated based on PSM at a 5% discount rate
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cea_pw_out<— cea_pw (ce_sim, comparator=1,
dr_qalys=.05, dr_costs=.05, k=wip)

cea_pw() PR BT S TR I A 2 A - 2%
It (populattion—weighted incremental cost—
effectiveness ratio, PWICER ) , comparator=2 JEl1pecs
strategy_id=2 %] cemo ZH Ay FEHETE WS S A (i S AV
K S IR
6.2 ZLHIMARRATEZ ML

M cea_out H 2L strategy_id=1 ¥ comb 2H Ji,
ABOREE, T2l B2 A A ROR rT32 ik
R EANET

strategy_1_data<— cea_out$mce [strategy_id==1]

cea_ac_plot<— ggplot (data=strategy_1_data,
aes(x=strategy_1_data$k, y=strategy_1_data$prob,
group=1))+

geom_line (linewidth=1), xlab ("k")+ylab
("prob")+

gotitle ("Cost—Effectiveness Acceptability
Curve"), theme_minimal()

PEHL strategy_id=2 1] cemo LT, W PHLHEL
PG IE, RIF2ZH] cemo 5 comb 4 A4 BEAS R
%Sz

strategy_2_data<— cea_out$mce [strategy_id==2]

combined_data<— rbind (strategy_1_data,
strategy_2_data)

colors<— ¢ ("blue", "red")

labels<— ¢ ("Strategy 1", "Strategy 2")

cea_ac_plot<— ggplot (data=combined_data, aes
(x=k, y=prob, color=factor (strategy_id))) +

geom_line (linewidth=1), xlab ("Willingness to
pay") , ylab ("Probability Acceptable")+

scale_color_manual (values=colors,
lables=lables),

guides (color=guide_legend (title="Strategy"))+

getitle ("Cost—Effectiveness Acceptability
Curve"), theme_minimal()

print(cea_ac_plot)

1] 8 T, AR E T 4 800 JTH,
comb ZH ELA MU 75 AT BEPE UG K T cemo 4.,
6.3 LLHIBERA-Nm it ER=E

2 i) i BUAS — 2025 e (incremental cost—
effectiveness ratio, ICER ) BUS IR, WE =R
{6 bR BRIFTEE PRI 97.5% 1 2.5% Al REVE 1Y
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Figure 8. Acceptable cost—effectiveness curves
of the comb group and the cemo group
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strategy_1<— cea_pw_out$delta [strategy_id==1, ]

FEH cea_pw_out ZHEEEHT comb ZHAYELHE 5

startegy_18icer<— strategy_1$ic/strategy_1$ie

T comb ZH1Y ICER;

wip_2<— quantile (strategy_1$icer, probs=0.975)

wip_3<— quantile (strategy_1$icer, probs=0.025)

cea_sensitivity_plot<— ggplot (data=cea_pw_
out$delta,

aes (x=ie, y=ic, color=strategy_id, size=3,
alpha=0.8))+

geom_point (color="red", size=3, alpha=0.8)+

geom_abline (slope=wtp_2, intercept=0,
color="blue", linetype="dashed")+

geom_abline (slope=witp_3, intercept=0,
color="red", linetype="dashed")+

geom_text (data=data. frame (x=0.2, y=3 000,
lable=paste0 ("97.5% ICER=", round (wtp_2,2))) ,

geom_text (data=data. frame (x=1.8, y=3 000,
lable=paste0 ("2.5%ICER=", round (wtp_3.2))),

xlab ("Incremental Effectiveness"),
ylab("Incremental Cost")+

getitle ("Sensitivity Analysis"), xlim (0, 1.25),
ylim (1650000, 1800000)+

theme_minimal()

print (cea_sensitivity_plot)

FIET O WA, MRS I(E D 14 312
comb 2 T W J5 58 B A WA - R4 19 ] GETE N
97.5%; AR IEATBIfE Y 3 123 i, comb 41T
BT R BEA WA - Zas Al REtECN 2.5%
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Sensitivity Analysis
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Figure 9. Scatter plot of ICER obtained after 300 iterations of Bootstrap resampling
in the comb group
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