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AT406E (AI: artificial intelligence)
[REOM#T —2(CHUT, QERMERENECITOCEZBIRULICED)
(ATHIREF )

Al

£RAI (Generative AI)
ANF—2(TO>T F)ICEIWTSF
A b iR, FroFEOMOI LTy
EENIDENTEBAIZRT A

EEEEF )L(Foundation Models)

A RANERICIEFEET L. ZNRLT 5T
N, HREOBMCHHDST, WEWNI R
BitolE.

KHUREIEET )L(Large Language Models)

WARBFHEANT =S TERSNIFEDS A TORET GPT (Generative Pre-trained Transformer)
FIVC, WART =9y MSESNIZARICR DN T, OpenAIH FIFE UIELLM. I ARID LSR5 F X~
FFZAMOeOMOIDF oV ERE. BN, 8RR, P, FERT DDICHL TS,
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k1 Chat-GPTIZ X A H fER

FBERROBE
BXRIZEITSEEE (60 mLlL) xR E LIRSV 79 F> (RSVPreF3 OA) OER®)
BoHdThbhTLVEY, Taylor & Francis Online+3ResearchGate+3PubMed+3

e WER®R %4 : [ Cost-effectiveness analysis of respiratory syncytial virus

vaccination with the adjuvanted prefusion F protein vaccine (RSVPreF3
OA) for adults 260 years old in Japanl]
o FEFE: Akiko Mizukami et al.
o #§®EE: Expert Review of Vaccines, 2024 &
o ETIL: BHITIILIATETIL
o BALKRTAVY: 3EM
o HISIZE: 2%
e fiR: ERXILEBLSLIUHEMBRR
ResearchGate+7PubMed+7ResearchGate+7ResearchGate
COMETIE, RSVIIFUERBICEYLUTOMENREINTULET :
e #9100 D RSV BEZEED FH
e #96,840 ADI LM%
e 109,119 QALY M¥ERH
e ICER (BoERMREL) X, EREXILEDHRSLATH 4,180,084 F/QALY. &)
A TH 4,041,917 H/QALY
IQVIAPubMed+1ResearchGate+1
NoDFERIE, BREAWICEVWTHLHEETHY . RSV DU FUEENBAROSHIEICE
SDTERAMRNGNATHSEETELTULET,

ETIEBEDRE

LEEROMRICEDIE. UTOLIBTIILATETIVEBEZRELET -
{#ERRE (Health States)

Healthy (f2F&)

Mild RSV Infection (B2E® RSV BEFE)

Severe RSV Infection (EE®M RSV BEE4E)

Post-Infection Recovery (FZ#D[EE)

Death (3%tT)

PMC+1SpringerLink+1ResearchGate

CODFEIEIE, RSV BREEDETLEE. RURTY RV EZRBMLTUWET,

u A W N -
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Markov Diagram for RSV in Older Adults (Japan)

Healthy

T

Mild RSV Infection Severe RSV Infectic

\/

Post-Infection Recovery

Death

AORBEEL R A LERSAV Y

e AOM#E: 1,000 N (FIHIK)

o BALKRSIAYVY:367A (3EM)
INLDEEF. ETHARICEDIVTEY. BAROEREFICHITSH RSV BREEDFEE
FETADICELTLET,



EE2  CEE%F 22512, Chat-GPT 3% E L7/ T A — 4 fH

From To Probability (per month)
Healthy Mild RSV Infection 0.0042
Healthy Severe RSV Infection |0.0008
Mild RSV Infection Post-Infection Recovery|0.9500

Severe RSV Infection |Post-Infection Recovery|0.7500

Mild RSV Infection Death 0.0020

Severe RSV Infection |Death 0.0200

Post-Infection Recovery|Healthy 1.0000

FENT A4

NS A—4 & &%

Population size 1,000 O EEIESEE

Time horizon 36 ¥ A BR=ZNLaATHAI)L
Discount rate (cost/QALY) |2% 3 BADHA K54 V&L
Cost of RSV vaccination ¥12,000 1 E&E. #HEE

Cost of mild RSV infection |¥5,000 NERZEREHERES
Cost of severe RSV infection|[¥500,000 A& RAHDHETE
QALY (Healthy) 0.85/4 _. 0.0708/8 |S#E0 XA

QALY (Mild RSV) 0.75/4 . 0.0625/ B | #FE B2 0 HARI #o %)
QALY (Severe RSV) 0.50/% - 0.0417/B| A% EEEFRDIET
QALY (Post-infection) 0.80/% - 0.0667/H||EIE#—BAY7: QOLIETH Y
Vaccine efficacy (mild) 70% 79 F 2 TEIE RSV Fh
Vaccine efficacy (severe) 80% 7% F 2 TEJE RSV Fh
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k3 Chat-GPT 12 X % AT Ofit 5

Arm Cost (¥) QALY ICER
(¥/QALY)
No Vaccine 14080856 | 2457.02 | -
Vaccine 14919303 | 2471.12 | -
Incremental 838447 14.1 59474
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Number of People

Chat-GPT I L5 2R — bk b L—ADHE R

Cohort Trace of Health States Over Time

1000 S R R RIS SRS SOURN—
800
No Vaccine - Healthy
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600 -=-- No V'accme'- Mild
—— Vaccine - Mild
~== No Vaccine - Severe
—— Vaccine - Severe
-== No Vaccine - Post
400 —— Vaccine - Post
~==- No Vaccine - Death
—— Vaccine - Death
200
0
0 5 10 15 20 25 30 35
Months
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R FEVARL—3 3T Chat-GPT A A LR D=—R

# WEGNITF—T
library(dplyr)

# ETIEE

cycles <- 36

population <- 1000

discount_rate <- 0.02 /12 # B#I5|%

# KEE
states <- c("Healthy", "Mild", "Severe", "Post", "Death")
n_states <- length(states)

# FEIKEE
state_vector <- rep(0, n_states)
state_vector[1] <- population # £ 8 Healthy i 5

# QALY (R)
galy <- c(Healthy = 0.0708, Mild = 0.0625, Severe = 0.0417, Post = 0.0667, Death = 0.0)

# a2+ (A)
cost <- c(Healthy = 0, Mild = 5000, Severe = 500000, Post = 0, Death = 0)
vaccine_cost <- 12000 # D4 FUHHER

# EBRrE FERE
tm_no_vaccine <- matrix(c(

1 -0.0042 - 0.0008, 0.0042, 0.0008, 0, O,
, 0, 0.95, 0.002,

# JUFUOBMEER (B 70%. EE 80%)

mild_eff <- 0.70

severe_eff <- 0.80

tm_vaccine <- matrix(c(
1 -0.0042 * (1 - mild_eff) - 0.0008 * (1 - severe_eff),
0.0042 * (1 - mild_eff),
0.0008 * (1 - severe_eff),

# <ILaTETIER
run_markov <- function(transition_matrix, with_vaccine = FALSE) {
state <- state_vector
total_cost <- 0
total_qaly <- 0
for (cycle in O:(cycles - 1)) {
discount <- 1/ ((1 + discount_rate) ~ cycle)
total_cost <- total_cost + sum(state * cost) * discount
total_qaly <- total_qaly + sum(state * galy) * discount
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if (with_vaccine && cycle == 0) {
total_cost <- total_cost + population * vaccine_cost

¥
state <- state %*% transition_matrix
b
return(list(cost = total_cost, galy = total_galy))
}
# EIT

res_no_vaccine <- run_markov(tm_no_vaccine, FALSE)
res_vaccine <- run_markov(tm_vaccine, TRUE)

# WERHE

inc_cost <- res_vaccine$cost - res_no_vaccine$cost
inc_galy <- res_vaccine$qaly - res_no_vaccine$qaly
icer <- inc_cost / inc_qgaly

# ®BREHD IV FeiL—51FE)

cat(" [R—RH—X#ER] ¥n")

cat(sprintf("JEIETERE: B = ¥%s, QALY = %.2f¥n", format(round(res_no_vaccine$cost), big.mark=","),
res_no_vaccine$qaly))

cat(sprintf("#E3EE : BFH = ¥%s, QALY = %.2f¥n", format(round(res_vaccine$cost), big.mark=","),
res_vaccine$qaly))

cat(sprintf("tE 5 &R : ¥%s¥n", format(round(inc_cost), big.mark=",")))

cat(sprintf("#4 QALY: %.2f¥n", round(inc_gqaly, 2)))

cat(sprintf("ICER : ¥%s/QALY¥n", format(round(icer), big.mark=",")))
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