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BuwEolA FEFH drug mix7b S7HEE ARE

FXYe olfg WA ow BAEXEY &I o|folg Wl JF&
A = Ak AR5 ga3E A ek V& ofAlRT kR Y st
of FuiHor AEe 7|E FAE WAstL, 7] A A5 uiidel
ESEA] B AL ARE VLot FozM kAl ALEHS ST
Az Aol

v

Frank R(2019)2] A7olM = EA1E 2leke] @ Ador 1 I
2ol A 747 YE =4 Difference-in-Difference(®=+= two-way
fixed effects)¥ o2 EA3G=d, 7 A3 dPAdFo =71 1-9d
A EAE A o FUker v S B, 59 A EA1E oA
so] Zrbeh dAzoe] ESHth Ea, 2003-2012d  ZAE Aloke
2005-01511 9] Hit ALY d#E S 1d o] T7HAA, ddE AEdST 9
H| &S 666292 (n) 3} 199 281/285299 AEEF)e Ao w HIEHY
.

Raphael(2021)¢] Ao, e Aot 2zo] goji] Az &
H(GEMNAB)o] HaFoH7] A3 T2 Uyo] F 7|7t A] X 5de
A5 AAAYEE(Overall Surviva)S FA8t1 AL & 8|S 0] L3}
= HHoR MR FoHe 9 BEgort A=A nAs 9%
S #H7Fsk
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X AdE
X, 94
e . Q=3

A A A AD B4 (interrupted time series)® o]® 7§ %) (intervention)
o] WAlsl:= A9, Jld(intervention) HF ]  Zo]E  BluLd}o]
intervention®] & ¥E Ydolr = WHo|t A2 AAMo] AdE AL A
Aol WFo] A= Aol A aRE Lol = o F&3 WHoE,

EARTE G (HEA, 2013), 2F5F7HA FAA (31, 2018) 59

=4
AgAfto| A Y] gaE Lol = do &&HJUT
oA Aok By JAdS AR WA Fek= M
A EA(interrupted time series)

32 & oE o

Mo ny A FhE A% WE LFTIN G FF FT A
s AV o) F 98 [H1019} e wd AAY w3e A

o,

[£10] @23 ANAE &4 23

Intervention interval 1nteryent10n period
time
2012.10 - 2014.3
1 | jenalidomide | ¥ 2014.4
) ) ®@ 20144 - 2016.12
27 pomalidomide @ 20171 - 2018.1 2017.1 12070 <€
3 | carfilzomib @ 2018‘2 i 2019'3 2018.2 1A A 18718 A-
4 | daratumumab 5 2019‘4 _2021'2 2019.4 s5WA 7le) 18719 F)
i ib ' ' 2021.3
5 | meom ® 20213 - 20229
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A WA 7)) (intervention) & 2014 % 49 lenalidomide?] ¥ &% A)o]
™, m}x] 2 7] 9] (intervention)& 2021\ % 39 ixazomibe] H % Ajold|,

Ao FRE dold EolE AFE TFHI] A AF 1848 Y

dto] & 120 €S EAetes AAstAth aloke] o]l FUT ARt
Ao 7 WAlEE Zlo] olyr] wiiEell, Z+ 7l Y (intervention) 7+ dlo] €
¥AE F= g2d, F WA JlY(ntervention) T8 Al WA N

(intervention) 7} 2] €] 7]7ro] 137/M¥€ =2 714 A& 49 dHolgE X33}
Al EH

GAA AAE BEAoz AANYe w2 FF(leve) I 34 (trend) Q)
e 4 dov A wstE Aol JAdAE
A (Wagner et al., 2002) o]E H.<3sl7] 98 e

3
A (segmented regression) 28-S 53T

—

o
S
flo
-
[
1%
ot
A
Hu:

Y t = B0 + B1*Time t + [2*Interventionl t + (B3*Time after
Policyl t + B,*Intervention2 t + B5*Time after Policy2 t + -
+ Bio*¥Intervention5 t + (11*Time after Policy5 t + et

FOoRA Ak A9 A T AR Bel wE Ay ghe) wskE
Bo: % Al Aok WY F FEAS FFE(eve) MR
B3 % WAl Aok A ol F AYEAIL wFE FAl(trend)
By o A WA 2k A9 F FEWAF) FE(eve) WSk
Bs o Al A Aok Y o] F Jfdazrt wkgE SFAl(trend)
Bio - TH WA Aok 1Y = Fawse] s2(evel) Wzt
Bir - TH WA 4Gk WY o F YA MIH FA (trend)

Time ¢t : 3l ANAEBAETF &3 713He] AL5HQ0 98 FA(A5F)
Intervention Nt : N+DHA] Al eFo] SAH A
Time after Policy Nt : W+DH A Al ek T2 o] & 7]

l-‘o
pr
ofl
— L
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T EAE f8 R SAZZ 139
AALD Azl A TAE 4= = A7)/ (autocorrelation)S T RISt

(Durbin-Watson) &7 %, ACF(autocorrelation function)©.2 %<l

‘segmented SFFE A

430 HHd&

Xt

],

32
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A4 AT+EY

Al A 7NESACIsFA)

2008 HE 2022d71% ThE4E guow WEwe Add 2%l

H§-2 ofeh el A4 3hie.
2013 = =YL 5045 ol =d v 20229 = FEJAYL 9,877
o AT 1097k o 2 F7bkglom, 20134 8089} shereldlw 8%

|
o|N
N
-~
ol
o
52
o

Fon]g Fole 20220k 26429105 3u) ol 2 EoF

A% diu] LFFolu g F7h Fo] Hd A 202dE 199 2%
oW & 26747H P o2 20139} thu|ste] 1H WY ol A3
o & Yeykt

AUl

[ENGE24% 452 8445 2 aggans
e dmaas | SEACTNEFA [ 1AF agEelng
(]9 uk9)) (21 90)
2008 3,073 47951 15,604
2009 3,427 52,379 15,284
2010 3,743 59,948 16,016
2011 4,009 64,228 16,021
2012 4,601 76,565 16,641
2013 5,045 80,774 16,011
2014 5,575 101,792 18,259
2015 6,120 119,508 19,527
2016 6,679 131,512 19,690
2017 7,131 156,559 21,955
2018 7,669 175,958 22,944
2019 8,442 211,800 25,089
2020 8,909 236,163 26,508
2021 9,724 259,990 26,737
2022 9,877 264,184 26,747

(a8 939, 39, o4, oF% 2@

_22_



SFuoAn g T FAANGTHE ool AHET, AR o] H]F o]

2 )
A4 AAL 9E AL FAG & ok

agFolngol Ay 1067 o 336 Frbete B, oA ME e
40991 9 (20139 %)) A 1,70591 (2022 )5 4u] o] Z7tabn] AA 2
FFelngol oF 238 AA A HAAL, kAol F7h LFF oI E
o BEAAT US4 ATk WI0EE Fue SAE wr} Ao}
So) Ago] FHWA Fow olH@ ARe ¥g Pshd Ao oy

[£12] ThEE45E A8 opAn mF

. SFFo 55 FEATEA |
(k91 vl 1) (e g): )

2008 47,951 24,559 51.2%
2009 52,379 28,095 53.6%
2010 59,948 30,125 50.3%
2011 64,228 33,158 51.6%
2012 76,565 38,255 50.0%
2013 80,774 40,874 50.6%
2014 101,792 55,741 54.8%
2015 119,508 68,037 56.9%
2016 131,512 74,128 56.4%
2017 156,559 87,697 56.0%
2018 175,958 101,365 97.6%
2019 211,800 124,381 98.7%
2020 236,163 141,831 60.1%
2021 259,990 160,482 61.7%
2022 264,184 170,474 64.5%

(21 039, 39, o4, ot 2@
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[292] tEsF A=Y ST L&Z3Y9 ATy

300

200

100

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

EDEEEEESPEED

Firolu g3t ofE A

AnE [#13]3} [3214]0] A

SETe
[£13] 8 FFAr &2 T3 ALY AH
coefficient standard error t-statistic p-value
a82 0.196 0.048 2.845 0.013
J83 0.270 0.046 5.849 < 0.001
84 0.663 0.045 14.678 < 0.001
k] 0.004 < 0.001 12.847 < 0.001
=k 0.158 0.020 8.107 < 0.001
R-square multiple R-squared: 0.228, adjusted R-squared: 0.228
F-statistic 1,196 (p < 0.001)
e i AAGE A3, e aFelA BE FAH SR Fost
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A @okFoln]go] Z71EATE. 181 tjH] =7tE Aloke] gl 1E2
Fon gL 196% Z=7tet9 i, dge mufo] =y

3 A= 27% Z7balTh 471l Aok o] E@gli 1840
A= 66% o] S7FeFAt.

[$14] &F AT T3 ALY 23

coefficient standard error t-statistic p-value
152 -0.010 0.104 -0.098 0.929
= -0.009 0.101 -0.087 0.930
s 0.557 0.098 5.665 < 0.001
ks 0.011 0.001 16.615 < 0.001
g8 0.096 0.042 2.262 0.024
R-square multiple R-squared: 0.193, adjusted R-squared: 0.193
F-statistic 970.5 (p < 0.001)

SRS AAT A%, AN 2§ oA vre] kel w

of AQY TFANA FsA okE ATelel SrhekAT TFL v

F7be Alopel gl B2k, 1) Alekel Frbd 3l oFF AT

of kel Aol7k ggleth, Hhe Ak Aol By LFANAE
7

Hogw Fo5tAth duo] ZFrreEE W]

e A o5 3

g 7Hd 13 7}*;23% A Aow Addd 5 AT

A&



A3 A A% nPAYol Fd 8FFAHE, IF
v X0 vA= 4F

20129 % 4%7)5E 2022 %
(23310, 7708 AR ABE

[233] €2 B aFFAH&

) " 1 ) 1
— ! i ' ! daratumumab ixazemib

'  carfilz

| polmalidomjse
]

|
2000000 3000000 4000000
|

6] 20 40 60 80 100 120

oAl 7] aleke] Q) Ao BF FHo] AN AL B 5 UM
Lenalidomide®} pomalidomide®] 73-%-, kAl SA A Q%H

Zz7tH oz Z Zoz AF3 o carfilzomibo] AY3RES w= 7]
7b A E A A A e AEEtE BEaS B AT darataumumabol
FAA 71&717F ehvba x| vt ixazomibo]l el A <kzl &fete)
T BgE Hol=H, ole % A7 v A4 AHRE FUIE

Fxste] AT Barol 9

N

X o
)

inSs
ol

Pomalidomide7} Z<¢]3lF o2& 7|77} 792 A st&hsls &
=4, o] W+ bortezomib¥} lenelidomide®] 7}Z o] F Ao &}
NA5S 2HqEE W, 7 FERY 7HA stgro R QI &l
RA=

o

[e)
= Ho

he A

ol
PRI
ol

o
t
o

]
]

3l
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[£15] B €8 8FFAv 8 EL3AEA 23

coefficient standard error t-statistic p-value

A 2.376,271.10 106,443.07 22.324 ¢ 0.001
'eé‘%'g%?‘ige -98.22 9,833.66 -0.010 0.992
'er‘;'g'%gde 426,771.18* 124,638.26 3.424 0.001
o 3,308.08 10,600.00 0.312 0.756
ponéa%%gide 594,966.59* 147,126.83 4.044 ¢ 0.001
P | 4228157 16,525.30 -2.559 0.0112
Cag%ijﬂjb 141,948 54 166,739.48 0.851 0.396
"Eagg%mg 73,377.26* 21,525.97 3.409 0.001
dar;t%%‘g‘ab 70,096.12 144,052.82 0.487 0.628
daé%ﬁ%@’m;b -29,231.47 15,881.98 -1.841 0.068
'ﬁé‘;j‘é? 25,140.71 135,367.29 0.186 0.853
é@fﬁg'; -11,259.53 11,335.42 -0.993 0.323

Durbin-Watson

2.0172 (p= 0.501)

R-square

multiple R-squared: 0.857, adjusted

R-squared: 0.842

F-statistic

58.79 (p < 0.001)

ol 34

olo
5 /\}%
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coefficient standard error t-statistic p-value

A 1215,261.6% 44,816.51 27.12 ¢ 0.001
o -1,179.0 4,145.39 -0.28 0.7766
e 380,865.7* 52,589.73 7.4 ¢ 0.001
IeQ%Iig%ni%e 16267 4,457.14 1.04 0.3016
porf;;ggide 258 708.1* 62,251.50 4.6 ¢ 0,001
e -23.231.7* 6,974.57 -3.33 0.0012
Cag%"ijg,ib 127,870.7 70,817.18 1.81 0.0738
‘g‘gg&mg 39,928.8* 9,055.03 4.41 ¢ 0.001
dar;t%%‘i,;,“ab 94.436.3 60,966.94 1.55 0.1243
daé%ﬁ%?]ﬁ’”g‘b -15,369.3* 6,685.57 -2.30 0.0234
o 30,409.0 57,180.93 053 0.5960
ﬁgﬁg'b; 507.9 4,758.53 0.1 0.9152

Durbin-Watson

DW = 1.3549 (p < 0.001)

R-square

Multiple R-squared: 0.9493, Adjusted R-squared: 0.9441

F-statistic

183.8 (p € 2.2e-16)
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2008 998 14.8

2009 1,067 15.8
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2013 1,444 17.3

2014 1,514 17.7

2015 1,611 17.5

2016 1,767 18.0

2017 1,819 18.1

2018 1,922 184

2019 2,114 19.3

2020 2,069 19.1

2021 2,291 19.2
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Abstract

Effect of new drug reimbursement
of multiple myeloma on

medical expenditure and utilization

Se—-Eun Chot
Health Science with a Major in Health Policy
The Graduate School

Seoul National University

After the implementation of risk-sharing programs, the entry of
anticancer drugs into insurance coverage has become easier and
faster, resulting in a sharp increase in pharmaceutical expenses.
Among various types of cancer, multiple myeloma incurs the highest
per capita costs. With an increasing incidence rate and a steady
influx of new drugs, the associated costs are expected to further rise.
This study analyzes the changes in patients’ healthcare expenses,
medication expenditures, and patterns of medical utilization following
the insurance entry of new drugs for multiple myeloma. Analyzing
the claim data from the Health Insurance Review and Assessment
Service, it was found that the average healthcare expenses and

medication claims, calculated by dividing the total amount by the
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number of patients, either increased sharply upon the introduction of
new drugs or increased progressively over time. These patterns
varied depending on the positioning of the drugs in the treatment
landscape, mostly due to their eligibility for reimbursement.
Furthermore, the study revealed that the healthcare expenses and
medication costs incurred by multiple myeloma patients during the
four years following the initial diagnosis were greater for those
diagnosed during periods with a higher number of new drug entries.
This trend was more pronounced in terms of medication expenditure
changes. Additionally, although there were no significant changes in
the average length of hospital stays over cumulative new drug
entries, outpatient visits increased. By confirming the impact of the
entry of new drugs for multiple myeloma on long-term care expenses
and medication costs, this study provides valuable evidence for

anticipating the effects of future drug entries on these expenditures.

keywords : multiple myeloma, entry of new drug, healthcare
expenditure, medication expenditure, medical utilization
Student Numbper : 2021-26863
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