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FEa e

HEASS BA 242 F2IYY B AT EAAA
S 57]&9] case-volume ¥} FAte]F Ato]] A& A AT
—S7tAZRATE AAANIAZEARE o83 -

AT w7 2 EF: ghaolAe] Ady A HEAETA el o]A
Ol 57]¥9] case-volume ©] Aol o} et Aol oS HAFAUT.
AA7A] AR YA T dolAd HAs At tig =] AT oHE
HIEF O 2 3l yolume—outcome relationship A7E F3HA gt H ool
A A Al FaRPAH o7 Addk= k21t 22.9%, dolA Hogow Mgt
W= ghxle] Hlgo] 424 = W7|7F HaH FApe] v]go] s =] wE
7)o WE xpo]E ot Ao] F=Q8kth. 2000 U ZuFLE F AR @A

Aol worel Amol AP el Qglow, o EHFUAs)
WAL Aol AEHWA Am7F BAAAD ARsA. ol
ARl 47 AP0 oA G BUAEE B REAR AT B4
5o F1 o] B ARL Ao AzkEo] old] g A ol
ozttt oo ¥ A FNAYREFD AYPARZE doleulo] A
o) gotel WAALE WA He TRAYY, doly AGBANN o8] ]

case-volume o W& 2} o Fo] ZfolE YolH 1z} G},
a7 g¥ %
TUAZRATE 2744 8
FZE A2, 2002d AAFAA 7)1E F 514,866 T
12,958 o] AGdAt F 5 2] wash-out 7|ZFS A A3Fe] 2002 dH-H
2006 d 570 FoF Htow Huwke gt EAUgAA ALkl
HJek Ad A, F2 JE@AES e g, Y oldd tE U4
FAH o R Aunke gz, g Ak T [AAEd WS s W] ke
A B A A AleEte] F 2,611 Mol ATt AAFHAL.
AT A7 A A = 3 FIFeWS B2 87| Hs 7 AR
olgr|#o R AAHstar, AA A7Vt 7F i ToA G HE
Hko AL akal 25 98 7]39 case-volume &2 A sttt ATtidA )
Hot Ak 3 % 3ot QWS wke o] g 7| 79| case-volume o el A AS
3709 1§ (High, Medium, Low) &2 W+31t}l. Case-volume ©] 100 ¥ o]+l
olm7]ANA A FFaME WS AF YGRS High TFo= F7/3E L, 30
o] 1007 mRkl 7oA A FAaHS B AFWIAE Medium

-vii-



DEoE Welal, 30 W vinkl ojmTlelA A FUeSs W
ATUAAE Low TFOR BRAAT. AR o Fo] JFL A=
o] S R=E] El:l]-7<1§]- :gqjoql?_

VW Aas, Y 5, 9u7IEY
W ola} 4 eRslEe A9g BAMSR shel o ms|wel case-
volume o] W& & $9] zo]E Hlw el th, AETA = Kaplan-Meier Method
£ AR&sElaL, log-rank test & AF&dte] 1 A4 FoAAS HETSATH
Cox proportional hazard model & A}-&3}o] Apwt Oﬂ g5k 91 u] = A A5 T}

Case-volume ©] 13 A& vX= AFS &2lst7] 9804 multivariable
logistic regression< %34 odds ratio = A ASFATE. & Ao EAREA LS

SAS version 9.4 (SAS Institute Inc., Cary, NC, USA)=S AF&35}3it).

A7 23 FHE-vltolof *355—7"&2 Adste F 25%F (High vs.
MediumtLow) A& =polE HASIAS W + 259 Aol7b fFolgk A
golstsdty. A AE7Ire] T Ek(nedian 0S)2 High oA 18.6 7H€E
MediumtLow o] A 12.7 7l 2 = High Z&o| 4] MediumtLow 255 thH] ¢k 6 749
AE712 A4 slEgs gdsteitt. F2uH 93 23 (Cox proportional
hazard model) & ©]&3sto] Al tidt #13HE &2lstslS W, High 1&
4] MediumtLow 15 oA A o] ot olA& 3S glstglth
(HR=1.224, 95% CI: 1.096-1.367, p—value<0.001). Al 2%t (High vs. Medium
vs. Low) AE9 zolE AASIAE W Al 2537He] Akel7t folsidlon,
A AE7IZEY] FUFk(median 0S)2 High oA 18.5 7Y, Medium °lA
12.6 7§, Low oAl 12.8 7€ o] Ath. AFS AAE &sto] 2 15 b 2ol 9
FoA8E FdlS uf, Medium ¥} Low L1HZF AEE 93 2o)7F gl3iT).
Z2d 89 24 (Cox proportional hazard model) & o]&3&ko] Aol o3k
RS FAsRAS o, High 15 whHH] Medium 13 (HR=1.157, 95% CI:
1.010-1.324, p-value=0.035)3} Low 15 (HR=1.261, 95% CI: 1.121-1.417, p-
value<0.001) E-FolA Aol 3ol FstAl mobAl= AL ERlsrt.
2007 AH-E 2018 el #H ko ® Honke AUzt 5 1dolde] FH
HolE7F = 2,416 S dide®E ITo2HE 1WA FAA Y AMTES
2AskdTh. AA A 19 AMEES 45.6%, High 1HS 37.8%,
MediumtLow IH-2 49.8% ©]R°™, multivariable logistic regression <
o 4% High 25 thy] MediumtLow 289 1\ ApgEol] theh o=H]&=
1.430 o]t} (95% CI: 1.148-1.780, p-value=0.001).

Ao H, gy = Aol H <Y, volume-outcome relationship,
FhE-nlolo] AEFA Fav|g g

-viii-



1. |@7H73

-1, #gte] 9%

2020 & =7hFEEEA AR Lol ofshd 2020 @ UM e F
247,952 W o] TAAZE AN 1 528,949 o] HPEAATE AT, o=
AA o HAA 11.7%=, dFHEEE AAY T T Y o2 FHAR
7 WA Eo] =) (Figurel).

2], %, /108 ¥ Unit: cases, %, rate per 100,000
=9 *F e o8 =S HRHEFIILYE
Rank Site Cases % CR ASR*
=E ¢ 247952 1000 4829 4829
All cancers 4 : )
A
1 Thyroid 29,180 11.8 56.8 56.8
e
2 Lung 28949 1.7 56.4 56.4
EE
3 Colon and rectum 2787 n2 3 545
9l
4 Stomach 26,662 10.8 519 51.9
o u}
5 B—'T © 24923 101 485 48.5
reast
6 Ay 16815 6.8 327 327
Prostate M ’ ) )
7 Liﬂ- 15152 6.1 295 29.5
ver
2
8 Pancreas 8414 34 164 16.4
e % TR
9 Cﬂilbladdﬂ' ot 7,452 3.0 14.5 145
27 5
10 Kidney 5946 24 11.6 11.6
*Age adjusted to the Korea standard population
Figure 1. 243 & AR, GUAA, 2020 (57 F5A)
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30 oo FdEE K F

A= F5 CT & AAet o, olgs x=714 ?_]9] g ¥ ofyet oY
A7l i, WAL X859 2 HogebA o} e
AMze Az =9 so= Fde AEE P42 v wmEA JIPHa
k. #HLe] 59 AHAEELS 2001-2005 1 16.6% oA 2016-2020 W 36. 8%
20 o] AEE S Bk (Figured).?

‘9395 ®'96-00 w'01-'05 w0610 m'11-15 w'16-20

100 -

80

60

40

20

" CEE

U Ul o o g4 HuM 2 L Ao
'93-95 945 125 56.2 439 79.2 59.1 18 106 18.7 64.2
u'96-00 95.0 137 58.9 413 836 69.4 141 8.7 20.7 67.0
®'01-05 984 16.6 66.9 58.0 88.7 81.0 205 8.4 23.1 737
®'06-10 1000 203 739 68.4 91.2 920 283 8.6 269 786
®'11-15  100.2 276 76.1 759 928 94.2 344 109 288 82.6
"16-20 1000 36.8 743 780 938 95.2 387 15.2 29,0 85.7

a3y 55 243 18.1 341 145 36.1 269 46 104 214

Figure 3. FL8U4= 5d AYAEZE F9], 20203 (Z7ILASEEA)
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Al pemetrexed ]
gefitinib ¢

A9} pemetrexed 9

ololt}. 2006 W EGFR

ka1, 2007 @ H]

I

9] Fotgk(median 0S)

5} o)
&= (HR, 0.78; 95% CI, 0.64 to 0.96;

e

R

5
}

7]

L

=

uH

-

o] A
A

¢, 20133 ¥=7)w
ol 7} A= Ao F-28 AE7]7F (PFS,

1

Aol o= ¥

5

pemetrexed & 48

11.0 /Lol A 13.9 ML= AFZA 7]

p=0.0195)

J

S
&
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gt

Ay
fn

Al

E

A e
A 80l
]

(non-squamous NSCLC)
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=
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2 ZpAgon e

PG

Progression Free Survival) ¢
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olo]t}. EFGR f-4 = wo]7}
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A2l gefitinib ¥+ erlotinib
-
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1 Al T EGFR 3%
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ko] ghdkel X E o] H o= 3 At EGFR 324 & HAI7FA] 7Rk = o] Qlt.

3 Al EGFR %A 38<A¢l osimertinib & 3 4 Ao A gefitinib T+

erlotinib diH] Fx& AE 7|7HS 10.2 7€AA 18.9 7ML= AFAI7&=

1R ARE HeFrh.® o gelm= @A ALK, BRAF, NIRK, ROS-1

A2 olol ok EA AT ol A g o] AREH AL

AA Agsfenkelel Wsts WA =Yoltt. el =
3| s

o

i= H
2016 5 WARSHAE dHtoll #EAHow o] HEHASH, HolAd
H] A 25| 9F o 2 &} A J

oM el HEa AR XA v A | el A
_ﬁ_ A

[ = 2Fe] R T ’ — O 1= ™ =
Mz 1A AmdM AEEAY FPAgte] Weew So=m
FolHgol AsHer FosEn Ah.” A4 Aol Wl vl aAE Y

(non-squamous NSCLC) 2] 1z} x|& e 3o X-go] =il 3i= pembrolizumab ¥
Wl 7iakskoka] o] W8 Q™ (pembrolizumab + carboplatin/cisplatin +
pemetrexed)> 2018 A KEYNOTE-189 &1 ' o 7]&E9] }{%i}gﬁﬂ
W57 Rk AISE pemetrexed o] MR QWS HELOE dto 1d AEES
2] 49.4% (95% CI, 42.1 to 56.2) A 69.2% (95% CI, 64.1 to 73.8)
2 Fole IFAA ARE BT, Aol W vl aAXEH S (squamous
NSCLC)2] 1 # A &% pembrolizumab 3} ‘4]14%7]‘1}@0*%1]9}94 HE&Q
(pembrolizumabtcarboplatintpaclitaxel) ©] XFA= HolAE  Ho
AREESL 9lom,  KEYNOTE-407 A7 ¥ oA 7€ mFEAs d
W= 7]k A 9F paclitaxel WELHE X202 sto] AE7|He FUd3k

(median 0S)< oz 11.3 71 oA A& 15 97H 2 (HR 0.64, 95% CI 0.49-

c

o 2020

-7-



(atezolizumabtcarboplatintetoposide) IMpower133 Aol A 7]& AE7]17+9)
=9} Zk(median 0S)S thE* 10.3 /Lol A A&t 12.3 71 = (HR,0.70; 95%CI ,
0.54 to 0.91; p=0.007) 2 /1Y AFA AT} M

Al el A HY ARl wo FAECl AREE I A FAIUA S}
A= Table2 ¢ k. olzlg wE Xmdfeitide] wWstel 3
SdAQl MEFAFIAR X 5std HA= D] Ade HALE B8l {2
wols & Algb ool Elstm #xte] JAH BA, ZATA,
AR 54wt HAH o Aol Hd AIRF Yol 8" F e

2 .

Y
-0,
ﬁll
il
£
i
Ll
i
o
p‘L
rlr
=
=)
o
of\



Table 2. FoTAE EHZLA L} HIIFLA

5 3] 7FAsE
Z o)A EGFR+NSCLC
E A A
o)A ALK+NSCLC
7 0] BRAF+ NSCLC
o)A NIRK+NSCLC
Z o)A ROS1+ NSCLC
Z o)A NSCLC 2 3} o)At
HE A

47184 NSCLC X8
AolA NSCLC 1 Xd=/3HLe89
o)A SCLC 13 HEaW

kA (HEE)
Gefitinib
Erlotinib
Afatinib
Osimertinib
Dacomitinib
Lazertinib
Crizotinib
Ceritinib
Alectinib
Brigatinib
Lorlatinib
Dabrafenib+Trametinib
Entrectinib
Larotrectinib
Crizotinib
Entrectinib
Nivolumab
Pembrolizumab
Atezolizumab
Durvalumab
Pembrolizumab

Atezolizumab



2. A7 BeY 2 A7EA

2-1. YA

HdA=S  Aldgst x7] HJLEAE giIFS=2 volume-outcome
relationship & <1738 o] MPAG Pola HAHAES AP F
16371 =719 5 670 S 57]dollA A HEA=e °F 50% 7F HS5 A o=
AlBE A e e g0d = AT, AdAES Ad 27]H S Atel A

case-volume ©] ¥ olm7|HA HAAES W2 High I5F H| case-

volume ©] 2 Jm7|FgA HAA=S S Low 1%—% S

Aol Q18-S 9wt} & A 7H4] 2] volume—outcome relationship ©ll

=
=9 7lee &%k 9 ed 2de T A%l

e d4e =2 T

ot Afol= %71 #HgAtel Aol #HHAE] case-volume ¥ o5
Atole] A@Ael dEide 2 S B Ayt WaHo] g 27
HFshzto] QlojA HAAE] case-volume ¥ of| & Alo]e] AAdo] w3t
ATFEe] HwEeEA T AyE WA case-volume ©] HSFEH FL& S T
A5 Hole u|fle ABEE BHAFAL AAAAEZ oAM= case-

)
i)
o
fr

frolgh Apole HoFA HIAAIRE 2hAte
A S-S T A5 S W= case-volume ©] ESFE U £ AEES HolE
AT ABEE BHAFAT. o] WEREA 9 AdolA FEL H2 FA
¥3d oyl AFE 7 A4EE heterogeneity 7F @R EHATE Holth
5 18E UFE cut-off ¢ 7]Fo] dA4EHE u$-
golstalar, olefgk 7|Fol g HWEst S ASE i AAsHA Ut
ol HAFAE UIde= 3+ volume-outcome relationship o st
ATE FAZMA gA gk, H2 dE Jhted e S dHolHE 3

W

-10-



SFAEF] tdk volume-outcome relationship o] What AF+Z2x Yol wp=w
Hote] A9 EE stage oA EAACRE U A case-volume ©] EHF&
Elkes

ATolA = HYEE Yol 2 AdAds A6 = 7] B71e A ddaE
case-volume ¥} AEE Atole] Aol ¢ k. o] AFolA%E volume-
outcome relationship 79 A4 case-volume 2] cut-off & ojugsh
7o ® YE ARJAZE wS- o EAHE "He AAsta Aok, o]
gk Fesk 7)ol §l7] wWitel 2 ATl E dEelA e thE A AT ol A
7} @ol AREEE 7]+ quartile 9 71¥S HEAIA, F case load o] 25%%
AW EE= 98 7]S high-volume & & WA= other-volume &2 H73+% ).
Zz 1B19gsE71% 6 7] 2 7] o] high-volume &2 EHFHAL & +9
case-volume ] ZAA7} wj$- 2 Aow Hox AdRE gy o 77| o 79
% ﬁc’d"% T AT v= =9 qrdolE o]~

E o= case-volume o] & 2} dF &
B3 AT 2o M= case-volume ©] ¥ 87139 $hx} (Q3,Q4) oA case-
volume o] 7} vt o] g 7]¢e] &AHQD)ell B A ARt ofn] UA AbEE o
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7|Zozste] Q1 FE M7hA U Mo aEow BEFEFYPU. nToA= Q1

der|#e 47 g 2o 549 AEFS HolTE AWE HoFT).
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o

WM 18 " case-volume & A7} ol AR whEe Fx o AL
g g A}, A A= case-volume ©] W2 SRV} E2
omrlwel dlFe] Aol Yy ourlRone] o5 A FE3
AAE Fvha AAlsta YA R oY ek ARAFL AR E V|Ne R g 9l
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t}. Volume-outcome relationship ¢ %2] ¥
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Hoto] Auyd LAES BW, 604 HE 80 AZA FASA F71eH
2 wm 70 7} 34.1%2 7% 29kar, 60 thrF 29.2%, 80t o] Ao

1% =oltt (Figure 4,5).1 olol] H=wl Bgcho] 265 F=3 100 7H4 9
JEfHlo]l ~Het 40-79 Ale] AAAAXNFARS] 10%E F=3T

51WHg e AAAXNASTE dolgu|o]2rt & Ao AFtdAE o Bo

=
¥ 92 AoE WA,

rte

rO
S
rl

2

Alternl IRB (Institutional Review Board) No.7001988-
202303-HR-1820-01E 2] Alo]wA] <1 Wi 735 A},
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Table 3. A= AHY I3} (AAAIZEZEHoJgH|o]x vl7FYE ver2.1)

d= 33 40~49A4 50~59 A4l 60~69 Al 70~79 Al 80 Al o)
2002 514,866 236,981 145,032 101,156 31,697 0
2003 514,515 218,123 150,452 107,426 36,983 1,531
2004 512,802 199, 265 157,598 110,995 41,945 2,999
2005 509,900 174,791 169, 245 112,800 48,282 4,782
2006 506,189 153,994 177,073 115,215 53,499 6,408
2007 503,007 128,679 184,785 121,052 59,732 8,759

2008 498,566 106,188 191,440 125,277 64,833 10,828
2009 494,192 79,289 200,960 128,752 71,431 13,760
2010 490,255 53,320 212,147 132,426 76,128 16,234
2011 487,835 24,987 225,525 134,861 83,031 19,431
2012 483,421 0 232,132 138,737 90,043 22,509
2013 478,740 0 213,436 143,712 95,065 26,527
2014 472,214 0 194,502 150,046 97,676 29,990
2015 467,132 0 170,696 161,458 99,626 35,352
2016 461,277 0 150,445 169,285 101,850 39,697
2017 455,718 0
2018 449,746 0

0

2019 443,411

125,702 177,029 107,681 45,306
103,981 184,040 111,995 49,730
77,733 193,767 115,977 55,934
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Table 4. HAAEY EFIAE ¥

i gt
01401
01403
01404
01405
01410
01421
01422
01423
01424
01431
01432

Table 5. X ILA, AFILA,

Jgey 5

EH A

03 7] A

ATC 2=

LOIXE02
LOIXEO3
LOIXE13
LOIXE35
LOI1XE16
LO1XE28
LOI1XE36
LO1XE43
LO1XC17
LO1XC18
L01XC32
LO1XA01
LO1XA02

-18-

we
e

e
74
HA7| A& (Sd)
H3 7| A &(2~3 7))
HH 7 dA=(4~5 1)
HA7|AA=(6 7 °]d)
H7dEdAs
GdHFEdAE
A FEA <
A7 dAF9EAE
2dHFEA=
HAXHEE

N EEEES

e

B2 7189k Al ATC 2=
ATC Z=9 3
gefitinib
erlotinib
afatinib
osimertinib
crizotinib
ceritinib
alectinib
brigatinib
nivolumab
pembrol i zumab
atezolizumab
cisplatin

carboplatin



AT Arel AA7IE B AR AL Figure 6 3 2ok, A= Aot

FUAZERY TG A4 T E 2002d-20194
(=514, 866)

549] Wash-out Period
¢+ 20024-2006 W WS AD uhE 3ak (0=2,703)

2007d BH 20199744 Hoz A we g3
(n=10,255 pts)

A9Y71% (0=7,644)

» g A A/T JAAES TS A (022,03)

o g oA e ¢S AT 84 (0=1,581)

o AT 3 ANAYSHE R WA G2 34 (553,129)

JadAES A G2
T2AGA /A0 Hgetat
(n=2,611 pts)

Figure 6. Q732 A4 2L HAAH7|E
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Table 6. 9% H AFRAA

A% AT A (B)
2007 196
2008 168
2009 191
2010 198
2011 219
2012 205
2013 227
2014 205
2015 207
2016 189
2017 220
2018 202
2019 184
3-3. ATHT

3-3-1. SHus

AP Hg A
AFhARLe] g r|Bo R A A

T A Fdams
stal, HAA AF7IHE
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FHYR(R)

196
364
555
753
972
1,177
1,404
1,609
1,816
2,005
2,225
2,427

2,611



Al QWS o AR} =5 o5 7] case-volume 2.2 Aot

AT He ek & F oS e oz 7)o case-volume ol

gl AFHAAAE 3709 1F (High, Medium, Low) ©.2 YF2It}. Case-
A

volume ©] 100 & ©]/d<l =5 7]Fo A A LS T2 AFUdAE High
A

0
AT N FAE Medium 1o 2 & 25 0]
ot We AFYAAAE Low IFoZ EFESTE. Volume-outcome
relationship A7-el A case-volume ©] cut-off o] gk HEgk 7]Fo] §l7]
w2l o] 53 H AT v E AA A QL cut-off o HAE 9

HL oA HAAES 9o X7 HAdSIAE O = volume-outcome

S
d
I

relationship & #2413 APA1L =S Fusidrt. 9= 73 case-volume
w3 2 1d ApE gz A HE (Figure?) o 25 3P A0 &S

3] cut-off & AA3AY. High 159 67 957|389 H$E= case-
volume o] &3 dolA 2 AX7F & 57 oiv] v F3iskoint.

Medium 7% 3} Low 135S YT cut-off & & oA x| AA7}
Aol AA7] wWZel  F7HAQ] cut-off & Vo E g AL

A3t e 24 cut-off o W3 VIS AR LA} &)

ol
20
D
2

flo

e
12 S
o
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Table 7. BRI & 9] ERI= 4 EFY

THEd EFIE e
J44 R A A&
E11.0 ~E11.8 RS S SN B
N18 W AFA
K70-77 HAG
120-125 AR
160-169 SR

34, ZA A

A dAFe] AukA el EAL F i zolE EQler] 9Ete t-
test 9} chi-square test & AF&3F3tt. A 152 ZfolE RIS ¢35+
ANOVA ¢} chi-square test & AFE3IITE. AE=E2A o= Kaplan-Meier method

£ AR&SAAL, log-rank test & ARESHH FAA FoldS FIstE. Cox
proportional hazard model < A}F&3}o] Ao tfsk HH|E A A5k, 2t
Arsol 1 W AMEEAd PXeE 9 Fdskr] @A multivariable
logistic regression < Za|A L ZHE AA YT, RE BEHL T aF7E

5 =

HaL (High vs. MediumtLow)®} A 15%F W]l (High vs. Medium vs. Low) =
Hagste] 1 ARE AASAT. 2 AF FAFEA2 SAS version 9.4 (SAS



Institute Inc., Cary, NC, USA)S A}&3}%C
5%%2 473, pvalue<0.05 & TAIFSZE Fost Aoz Ao s},

4. ATAH

—_—

AT7IZFEeE A AHAlFgde S we AFUSASTE 100 H o)

gzl R Fgewe we ATUYAE High1Fo=, 307 oA

A A YRS B ATHYAE Nediun TFOE,

307 w|wke] < < AT HEAE Low Iuo=E

gto] A AE Al 2FOE EFEIT. High& 15 67 o =733

924 ngsﬂ AT HEAE, Medium 252 17 7H & 713} 768 o At A},
Low 18-S 126 7] o) =713} 919 H o] APtz BEFH A} (Tabled).

.

“_1

Table 8. Case-volume Z&FH B7|& & ¢ AFUHAA F
4= High Medium Low
= (Case=100) (30<Case<100) (Case<30)
g87|H F 6 17 126
ATFHEA 5 (%) 924(35.4%) 768(29.4%) 919(35.2%)

4-1-1. ¥ & (High vs. Medium+Low)
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Table 9. Baseline Characteristics (High vs. MediumtLow)

Parameter
o] Mean [range]
n(%) age<65
age=65
A4 Male
n(%) Female
FHrE g b R b ks
n(%) AHFENT
g Al EA
143
HENGTAE
HEHA%
ggay EAGgA 7
n(%) HAFGSA £ H 5
ul 7] W Qh A
71 e+ A
FAH5- IR
n(%) FAZAA
Fax
AEFE 4] 20%
n(%) <9 60%
39 20%
DI
100 H43 Mean [range]
A 60 ]
n(%) 40 o] 60 =] g+
20 o] A+ 40 =gt
20 #] gk
A4 &g
n(%) A7)
FIA
71

Total
(n=2,611)
68.37 [46-90]
806(30.87)
1805(69.13)
2072(79.36)
539(20.64)
952(36.46)
581(22.25)
65(2.49)
1812(69.40)
923(35.35)
677(25.93)
946(36.23)
92(3.52)
1219(46.69)
354(13.56)
1056(40.44)
580(22.21)
937(35.89)
807(30.91)
1381(52.89)
332(12.72)
38(1.46)
41.59 [2-133]
308(11.80)
866(33.17)
1266(48.49)
171(6.55)
969(37.11)
435(16.66)
706(27.04)
501(19.19)

-29-

High
(n=924)
67.12 [46-88]
331(35.82)
593(64.18)
706(76.41)
218(23.59)
292(31.60)
200(21.65)
19(2.06)
632(68.40)
329(35.61)
229(24.78)
349(37.77)
28(3.03)
425(46)
122(13.2)
404(43.72)
216(23.38)
293(31.71)
340(36.8)
471(50.97)
91(9.85)
11(1.19)
50.75 [19-106]
244(26.41)
373(40.37)
299(32.36)
8(0.87)
618(66.88)
148(16.02)
0(0)
158(17.10)

Med+Low
(n=1687)
69.05 [47-90]
475(28.16)
1212(71.84)
1366(80.97)
321(19.03)
660(39.12)
381(22.58)
46(2.73)
1180(69.95)
594(35.21)
448(26.56)
597(35.39)
64(3.79)
794(47.07)
232(13.75)
652(38.65)
364(21.58)
644(38.17)
467(27.68)
910(53.94)
241(14.29)
27(1.60)
36.54 [2-133]
64(3.79)
493(29.22)
967(57.32)
163(9.66)
351(20.81)
287(17.01)
706(41.85)
343(20.33)

-
value
<0.001
<0.001

0.006

<0.001
0.581
0.293
0.412
0.840
0.323
0.532

0.006

<0.001

<0.001
<0.001

<0.001



Table 10. Baseline Characteristics (High vs. Medium vs. Low)

Parameter High Medium Low p-

(n=924) (n=768) (n=919) value

1}o] Mean [range] 67.12[46-88]  68.61 [47-90]  69.42[47-88]  <0.001

n(%) age<65 331(35.82) 226(29.43) 249(27.09) 0.002
age>65 593(64.18) 542(70.57) 670(72.91)

A Male 706(76.41) 626(81.51) 740(80.52) 0.020
n(%) Female 218(23.59) 142(18.49) 179(19.48)

ButdE A HAEAS 292(31.6) 306(39.84) 354(38.52) 0.006

n(%) FHEFE g 200(21.65) 155(20.18) 226(24.59) 0.082

WA RA 19(2.06) 21(2.73) 25(2.72) 0.575

243 632(68.4) 514(66.93) 666(72.47) 0.035

I FA 329(35.61) 261(33.98) 333(36.24) 0.616

=HEgAAS 229(24.78) 190(24.41) 258(28.07) 0.183

ey FHIAA LT 349(37.77) 260(33.85) 337(36.67) 0.406

n(%) WA+ HF 28(3.03) 25(3.26) 39(4.24)

] F 7] 9ok A 425(46) 380(49.48) 414(45.05)
71 E}3}hAl 122(13.2) 103(13.41) 129(14.04)

FdoqR B FAA 404(43.72) 283(36.85) 369(40.15) 0.027
n(%) BAZFAR 216(23.38) 171(22.27) 193(21.00)
4z 293(31.71) 301(39.19) 343(37.32)

25FE 4] 20% 340(36.80) 225(29.30) 242(26.33) <0.001
n(%) 291 60% 471(50.97) 417(54.30) 493(53.65)
31-¢] 20% 91(9.85) 100(13.02) 141(15.34)

g2 5ER 12(1.30) 23(2.99) 34(3.70)

100 A Mean [range] 50.75[19-106] 37.34 [10-81] 35.86 [2-133] <0.001

oAt 5 60 o] A 244(26.41) 40(5.21) 24(2.61) <0.001
n(%) 40 o]7 60 W]t 373(40.37) 200(26.04) 293(31.88)
20 ©] 240 vt 299(32.36) 478(62.24) 489(53.21)
20 m)qk 8(0.87) 50(6.51) 113(12.30)

A4 g 618(66.88) 79(10.29) 272(29.60) <0.001
n(%) A7) 148(16.02) 96(12.50) 191(20.78)
FGA 0(0) 484(63.02) 222(24.16)
7)€ 158(17.10) 109(14.19) 234(25.46)

4-2.  AEEY9 23

FARE7IZE (2007 42019 ) SF AoidAES] Jm7] el case-
volume ol wh& Aol Zfo]7} Ql=A] A R 9l8te] FhEg-wlolo] A4
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(Kaplan-Meier Curve)< Adste] I73F ZolE HASIAT. o57]3e
case-volume ° W& APFe S elstr] ] F2nHAARE  (Cox
Proportional Hazard Model) < ©]-&3}o] 91&H] (Hazard Ratio) & AF=E3FSIT).
A Ay Y sk Eo] gle AT UIEAE reference & 5H

SHE AABA.

4-2-1. ¥ 1& (High vs. MediumtLow)

FhEd-rtolo] AEFAE Adste] F 1E3e] ApolE AAR S W F
= Flednt (Figured). HAAYEZ7IHE]
T %k(median 0S8)%= High Z1HolA 18.6 7H¥, MediumtLow L35l A]
12.7 704 = High ZFNA oF 6 1o AE7I7F A7e] &8s Rlatsint,

Zu#$18 23 (Cox proportional hazard model) & ©]&3&to] A}wtol
gk AdHE SIsklS W, High & ¥ MediumtLow ZLgollAl AR-€]
&l 22.4% H*dt; (HR=1.224, 95% CI: 1.096-1.367, p-value<0.001)
(Table8). EAIACE om] A AMEY S Folv e HMFEEE o,

A, ENAS F RAREES FUE 9, goraye] SRt

el Apel7b

Lo
et
&
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Owerall Survival

0.8

0.6+

04

0.2

High
Medium+Low

p-value <0.0001

12

24 36 43 &0 72 B4 9 108 120 132

Time since diagnesis (month)

Figure 9. ¥ 1F9| Kaplan-Meier &34

-32-



Table 11. ¥ 1% 9] Cox Proportional Analysis

Parameter Adjusted HR (95% CI) p-value
Case-volume High Reference
Medium+Low 1.224 (1.096-1.367) <0.001
1}o] age<65 Reference
age =65 1.347 (1.219-1.490) <0.001
A4 Female Reference
Male 1.357 (1.188-1.549) 0.006
Furd s A AL HZ2E 1.057 (0.961-1.163) 0.255
HAPEE S Fikg F 1.157 (1.036-1.293) 0.010
TN E-A 0.984 (0.739-1.310) 0.912
7+A % 0.942 (0.854-1.039) 0.231
HEP/ANZEE 0.987 (0.896-1.087) 0.790
HEgdsg 1.070 (0.963-1.188) 0.210
gt EAggA L F Reference
w3l + W 0.883 (0.677-1.152) 0.360
7]k oh A 1.259 (1.136-1.394) <0.001
71 EFa Al 1.585 (1.375-1.827) <0.001
R v &A=} Reference
FAZFAR 0.971 (0.850-1.109) 0.668
FAxt 1.090 (0.971-1.224) 0.144
AEFE A9 20% Reference
%9 60% 0.994 (0.856-1.154) 0.939
314 20% 1.050 (0.948-1.162) 0.351
gEFAFFA 1.202 (0.909-1.590) 0.196
100 YA+ 2 60 ©]AF Reference
AL & 40 o] 60 w5k 1.094 (0.929-1.287) 0.281
20 o] A+ 40 w]gt 1.184 (0.997-1.408) 0.055
20 m "k 1.005 (0.794-1.273) 0.964
A4 A& Reference
A= 0.980 (0.850-1.131) 0.786
F A 1.001 (0.871-1.150) 0.988
7 e} 0.991 (0.857-1.145) 0.900
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=} zk(median 0S)+ High 1EolA 18.5 7Y, Medium LEoA 12.6 /1<,
Low Lol A 12.8 71 €o] Aut. AL AAES &sto] &2lst 7 273t 2ol 9
FAA Y-S B3-S W, Medium I Low Abelolli= AEoll fegk Afpo]7}

AT

High
Medium ——
Low

0.8
High vs. Medium vs. Low, p—value <0.001
High vs. Medium, p-value <0.001

High vs. Low, p-value <0.001

E 0.6 Medium vs. Low, p-value =0.529
2
3
s
0
g
3 0.4
0.z
g e
—_——
—
0.0

0 12 24 3% 48 60 72 B % 108 120 132 14

Time since diagnosis (month)

Figure 10. Al 259 Kaplan-Meier &4
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S2vd Y =& (Cox proportional hazard model) < ©]&3d}o] Apwol
3k 9Fu S gl S w, High 2F e Medium 158 Apde] 93 o]

15.7% =31 Low 15L& 26.1% =55 3M159t} (Tablel2).

Table 12. Al & 2] Cox Proportional Analysis

Case-volume Adjusted HR (95% CI) p-value
High Reference

Medium 1.157 (1.010-1.324) 0.035

Low 1.261 (1.121-1.417) <0.001

4-2-3. Hgo 2 Q3 Al

F AP 2,044 78 F 94%91 1,926 o] Hdo 2 Q3 Algo]Qtt. Figure
112 #Ago=z Ak Aol digh 7F&gh-nlolof
ZF (High vs. MediumtLow) 9] =}ol& #HAsA L, Figurel2 & Al 153+ (High
vs. Medium vs. Low) ¢ =zfolE& HASINY. F I3 Hluo)A
AABE71e] FSFk(median 05)E High oA 19.4 7H¥, MediumtLow ol A
13.3 70 = High ZFolA °F 6 7S] A&7 A4 s el
Al 2F 7 vl A A A AFE77e] S92k (median 0S)E High ol A 19.4 /1€
Medium ©l A1 13.0 7Y, Low oA 13.3 7] €o] A}, ALS AARS Eslo] &9l
ZF T1E3E Zele] FAA FoAds HES W, Medium ¥ Low Abolell= A

Apga} SR R el g 2ol Gl

ok
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=21 # 98 23 (Cox proportional hazard model) & ©]83}o] Hoto =
QAgk Abgof gk 1@nE gl S o, dAAE T FARSE AE BT

(Table 13, Tableld).

1.0
High —
Med1umtLow
0.8
p—value <0.0001
g
£ 06
3
e
E
s
o
0.4
0.2
—_—

0 2 24 3% 48 60 72 8 % 108 120 132 14

Time since diagnosis (month)

Figure 11. & 2159 Kaplan-Meier AEF4 (HYLo 2 A3 AMY)
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Crvaerall Surnvival

High —
Medium ———
Low

0.8

High vs. Medium vs. Low, p—value <0.001

High vs. Medium, p—value <0.001

High vs. Low, p—value <0.001

0.6 Medium vs. Low, p—value =0.529
0.4

0 12 24 % 4 & 72 8 %6 108 120 1322 14

Time since diagnosis (month)

Figure 12. Al 2§ 9 Kaplan-Meier A&FA (HYgo=z <13 A1)
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Table 13. ¥ ZE9] Cox Proportional Analysis (B|o. 2 Q13 Al%)

Case-volume Adjusted HR (95% CI) p-value
High Reference
MediumtLow 1.252 (1.118-1.404) <0.001

Table 14. A &9 Cox Proportional Analysis (¥t 2 <13 Apd)

Case-volume Adjusted HR (95% CI) p—value
High Reference
Medium 1.197 (1.041-1.376) 0.012
Low 1.282 (1.136-1.447) <0.001
4-3. 19 AMGET 22H]

LW FA7zEe] 715 ATUAAne oo dold HetaAel
5ol FoE AHI} HE Ao nrEe |

2 a5
HaE, 7 WEEY 1 Abgel U@ dude B 248 5984

[-4\4
>
o o
=2
X
o,

Dad

=

o2

o

4-3-1. ¥ 1% (High vs. MediumtLow)

2007 WXE 2018 do] #Hto =z Huhuke P F= 1 dolAte]

TS
FH9E doldHt Ut 2,416 B2 UHoR ABOoRTE 1UAHAY



ANGES BAEYT. = 2416 W = Ago=zRE 1 W XA Abgst
ALY AAE F 1,101Hoz AA AFuazte] 13 AFGES45.6% 9
High 7154+ 37.8%, MediumtlLow Lol A+ 49.8% S th. Multivariable
logistic regression = S|4 ZF W45 13 AlgHe] AAAHES Q=HZE
AR (Tablels). sWrd$e] A5 id sukdsto] Qe A&
reference 2 o] 2 =n& AASHT. High 15 oMl MediumtLow 25 A]
1A ApdEe] 1431 akth. 1d AFTE ofvigle s BT b

1
o], Ad, Eutde T WS TS SRkl I, Ftawd

g
S

ﬂl\ﬂ

rlo

=

ofN
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Case-
volume

el

k!

THAE

Fay

ok
u
£
-z

b
4
i
AN

100 HAF

IA &

Table 15. & &9 193 APLEF . =H] (FAA7|7)

Parameter
High
MediumtLow
age<65
age =65
Female
Male
T A HAE
TS
Tk B
el B |
4%
AT EAE
HEggaE
BAXEA L F7] 0
LERDZ EE R
HF7| Rk ay
71etad ey
v FA A
FAFA=
Fd#
2491 20%
=9 60%

341 20%
JeFodFaat
60 ol
40 ]/ 60 7| gk
20 ©]4 40 =gk
20 ==t
A&
7=

FAA

71 e

149 A
37.8%(321/850)

49.8%(780/1566)

36.9%(282/764)
49.6%(819/1652)
32.4%(159/491)
48.9%(942/1925)
51.5%(454/882)

50.3%(265/527)

53.3%(32/60)
46.1%(763/1656)
46.6%(393/843)
48.1%(299/621)
30.6%(274/895)
33.3%(28/84)
53.0%(592/1118)
64.9%(207/319)
41.3%(401/972)
44.4%(228/513)
49.9%(447/895)
42.1%(308/732)
46.7%(602/1289)
49.0%(152/310)
50.0%(33/66)
37.6%(106/282)
42.9%(335/780)
48.7%(579/1189)
49.1%(81/165)
40.8%(361/885)
41.5%(166/400)
51.5%(337/655)
49.8%(237/476)

-40-

Adjusted OR (95%CI)

Reference

1.430(1.148-1.780)

Reference
1.552 (1.267-1.889)
Reference
1.528 (1.181-1.978)
1.132(0.942-1.360)

1.253(1.013-1.550)

1.092(0.629-1.896)
0.946(0.782-1.145)
1.012(0.839-1.221)
1.028(0.837-1.261)
Reference
1.041(0.633-1.712)
2.318(1.900-2.826)
3.711(2.796-4.925)
Reference
0.860(0.666-1.110)
0.977(0.782-1.221)
Reference
1.184(0.970-1.445)
1.207(0.908-1.606)
1.200(0.695-2.073)
Reference
1.072(0.786-1.460)
1.160(0.833-1.614)
1.132(0.718-1.785)
Reference
0.834(0.631-1.102)
1.024(0.781-1.344)
1.029(0.775-1.367)

p-
value

0.001

<0.001

0.001
0.188

0.038

0.754
0.570
0.900
0.794

0.006
<0.001
<0.001

0.208
0.586

0.699
0.641
0.817

0.846
0.429
0.779

0.099
0.495
0.488



2k A71e whel AT o3RS el 1d AP E S eoz=hlel gk A
Alakdth. Period 1 & 2007 WdHE 2012 @7kA] #Hgom ek wke
AT T 1doelde] FA A volH 7t e 1,152 85 o= akalar,
Period 2 & 2013 {5¥ 2017 {7bA] #H¢tow Ak Wk AFfda =
1dolabe] =4 #7 dolg 7} 9= 1,264 B8 thad o= 3130tk Multivariable
logistic regression & T34 WHFEH 13 AlGEIS] AAAHS L=HE
A AR TE (Tablel6). AA] AFd)dAFe] 1d AFEE-2 Period 13 Period
20 Bl A oF 45.5%% 717+ X ZFol= Ho|A] kth. Period 1 thH] Period
2014 High 7159 14 AFdEo] S71s8te] Period 2 olA 1% P 22=H]9
EAH Fo4de] ARk, olE High ZF AruidAte] 47 Ui 297

Wl Ao 7 Aspsae] Fol7t aTH.

.

o
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Table 16. & ZE9 13 AMGEF 2=H] (7]7F ¥)

1 (20072012 @ Ad)

Parameter

Case~
volume

thol

L

s
a8

kisl)
a9

£
d 2

4 b
AN

10 o8,

Ty
(=]

4o

AY

High
Medium+Low
65 A
65 Al o] 3
Female

Male

EEEER
A48
I3

B EA
9 F7)
HFU¢A
+ 9 F 7]k
W F714
gy
7€
ey
HEdx

HAZAA
FA4A
&9 20%
=91 60%
3] 20%
g3
FF2
60 °1
40 °13
60 7 =t
20 o]
40 T ¥t
20 wgk

A&
AN%E

FAA
71et

Period
134 APgE
35.3(141/400)

50.9(383/752)
35.8(149/416)
51.0(375/736)
29.7(68/229)
49.4(456/923)

53.0(214/404)
52.3(103/197)
35.7(5/14)
46.9(338/720)
45.6(165/362)
50.0(122/244)
27.5(130/472)
0(0/2)
54.2(283/522)

71.2(111/156)
40.2(196/488)
41.5(73/176)

51.2(235/459)
41.0(135/329)
45.9(296/645)

51.4(75/146)

56.3(18/32)
38.2(26/68)
42.7(112/262)

46.8(326/696)

47.6(60/126)
42.3(165/390)
35.0(71/203)

54.5(169/310)

48.2(120/249)

Adjusted OR p-value

Reference
1.719
(1.245-2.372)
Reference
1.709
(1.283-2.277)
Reference
1.742
(1.192-2.544)
1.203
(0.912-1.586)
1.491
(1.051-2.116)
0.400
(0.115-1.398)
1.056
(0.803-1.390)
0.958
(0.718-1.279)
1.118
(0.804-1.554)

Reference

<0.001

2.799
(2.099-3.733)
5.424
(3.554-8.276)
Reference
0.884
(0.587-1.133)
1.051
(0.768-1.440)
Reference
1.206
(0.888-1.638)
1.373
(0.887-2.126)
1.692
(0.734-3.903)
Reference
1.183
(0.644-2.174)
1.230
(0.677-2.232)
1.107
(0.549-2.231)
Reference
0.617
(0.395-0.963)
1.018
(0.680-1.524)
0.860
(0.562-1.315)

-42-

0.001

<0.001

0.004

0.188

0.038

0.151

0.696

0.772

0.794

0.969

0.968

0.961

0.426

0.444

0.598

0.735

0.387

0.745

0.472

0.922

0.019

0.165

0.980

Period 2 (2013-2017 d A&h)

13 APdE
40.0(180/450)

48.8(397/814)
38.2(133/348)
48.5(444/916)
34.7(91/262)
48.5(486/1002)

50.2(240/478)
49.1(162/330)
58.7(27/46)
45.4(425/936)
47.4(228/481)
47.0(177/377)
34.0(144/423)
34.2(28/82)
51.9(309/596)

58.9(96/163)
42.4(205/484)
46.0(155/337)

48.6(212/436)
42.9(173/403)
47.5(306/644)

47.0(77/164)

44.1(15/34)
37.4(80/214)
43.1(223/518)

51.3(253/493)

53.9(21/39)
39.6(196/495)
48.2(95/197)

49.0(169/345)

51.5(117/227)

Adjusted OR
Reference
1.131
(0.827-1.552)
Reference
1.428
(1.083-1.884)
Reference
1.482
(1.028-2.137)
1.086
(0.846-1.395)
1.124
(0.856-1.476)
1.511
(0.805-2.834)
0.833
(0.632-1.097)
1.082
(0.842-1.392)
0.962
(0.738-1.254)

Reference

0.910
(0.537-1.544)
1.931
(1.457-2.561)
2.523
(1.702-3.741)
Reference
0.831
(0.590-1.173)
0.879
(0.635-1.218)
Reference
1.171
(0.897-1.528)
1.069
(0.729-1.569)
1.001
(0.476-2.108)
Reference
1.060
(0.723-1.552)
1.341
(0.862-2.088)
1.574
(0.722-3.435)
Reference
1.147
(0.783-1.680)
1.039
(0.707-1.527)
1.171
(0.780-1.757)

p-value

0.438

0.012

0.036
0.515
0.401
0.199
0.193
0.537

0.776

0.014
0.005

<0.001

0.396

0.786

0.404
0.945

0.843

0.238
0.472

0.338

0.670
0.696

0.550



4-3-2. Al 213 (High vs. Medium vs. Low)

o] 1d A& 9 =H|¥= Table 17 3 2o}, A Al 7)o whe}t
ToAAE Yol B3 717 8 1d APEE Y 2 =H]E Tablel8 ¥ 2t}

Table 17. MZZEY 193 AlEEF =H] (AA7|7H)

Case-volume 13 A& Adjusted OR (95%CI) p-value

High 37.8% (321/850) Reference
Medium 49.9% (357/715) 1.398 (1.064-1.837) 0.188
Low 49.7% (423/851) 1.443 (1.147-1.817) 0.036

Table 18. Al 2§92 1d AMGEF =u] (7]7F ¥)

Period 1 (2007-2012d AT Period 2 (2013-2017d Agh)
Case-
volume Adjusted OR - Adjusted OR -
1 Alops juste D W A juste D
1d g (95%CI) value 1@ APBE (95%CI) value
. 35.3% 40.0%
High (141/400) Reference (180/450) Reference
. 55.2% 2.136 45.2% 0.894
Medium  (1g7/339)  (1.414-3.220 %03 (170/376)  (0.606-1.318) O-16%
47.5% 1.578 51.8% 1.251
Low (196/413)  (1.125-2.213) 00 (2o7/438)  (0.900-1.738) ©-0%°
44, Case-volume cut—off & H7}

4-4.1. Low &9 cut-off 7} 20 7] %te] AL
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Low Z1&9] cut-off & 20 W|vto 2 HAst= 499 case-volume 1EFH

gz 4 oF AT = Table 19 9F #t},

Table 19. Case-volume Z&%H 57| + ¢ AFHAA F (Low<20)

= High Medium Low
= (100<case) (20<case<100) (case<20)
JgrI# & 6 34 109
AFUNEA & (%) 924(35.4%) 1197(45.8%) 490(18.8%)
FhEeh-ulolo] AEIZM S Aste] Al 1F7He] 2polE HASII S wl Al
53] Zeol7b foldk RS EASSlYt (Figureld). A AAES &35

sRIgk 7p 53t Apele] BAA #odE Hte W, Medium 1553 Low 2L

= AERA Fol@ Aok At Aew mAEv o)t Low 15
A
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Owvarall Survival

High
Medium ——
Low

\ High vs. Medium vs. Low, p—value <0.001
\ High vs. Medium, p—value <0.001
High vs. Low, p—value <0.001

Medium vs. Low, p-value =0.010

224 3% 48 e 72 8 8 108 120 13 144

Time since diagnosis (month)

Figure 13. A &9 Kaplan-Meier &34 (Low<20)

v #8998 23 (Cox proportional hazard model) < o]&3}o] Alrto]
et HulE gelekls W, High 25 WP Medium 152 AREo] $3l o]

23.8% =31 Low T1E< 20.0% =T} (Table20).
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Table 20. Al 21§ Cox Proportional Analysis (Low<20)

Case-volume Adjusted HR (95% CI) p-value
High Reference
Medium 1.238 (1.098-1.397) <0.001
Low 1.200 (1.045-1.378) 0.010

4-4.2. Low &9 cut-off 7} 40 m|gte] A&

Low 2159 cut-off & 40 v|vto 2 MHAs= 499 case-volume 1EFH

= H F o ATFNAA 5= Table 21 7 7t}

Table 21. Case-volume Z&F 9E7|&# < ¢ AFHAIA = (Low<40)

4= High Medium Low
B (100<case) (40< case<100) (case<40)

SEY 6 10 133
AFPAA = (%) 924(35.4%) 521(20.0%) 1166(44.7%)

FHEg-rtolo] 4EFA

eAe sl Al 1§ Atol: 443U W A
a57re Aol fod AL st (Figurell). AHF #AAS B3}o]
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0.8

0.6

0.4

Owverall S urvival

0.2

0.0

a7 Zolel EAA FodAS WS w, Medium ¥ Low-

High ~—

Medium ~—

\ Low I
\

\ High vs. Medium vs. Low, p-value <0.001

High vs. Medium, p-value <0.001

High vs. Low, p-value <0.001

Medium vs. Low, p-value =0.130

—

2 24 3% 48 60 72 8 % 108 120 132 14

Time since diagnosis (month)

Figure 14. Al 1% 9] Kaplan-Meier &4 (Low<40)

S v #998 8 (Cox proportional hazard model) & ©]-&3le] Aprtoj
gk Y13ulE A8t S o, High 25 Y] Medium 152 AFEe] $13 9]

16.4% 331 Low 152 23.6% =SS 3elstgdtt (Table22).
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Table 22. Al &9 Cox Proportional Analysis (Low<40)

Case-volume Adjusted HR (95% CI) p-value
High Reference
Medium 1.164 (1.000-1.356) 0.051
Low 1.236 (1.105-1.383) <0.001

Low 152 cut-off ol W& Al Z&Fe AAAE7IY Fak (m0S)3}
o 3t Yu) = vluwsnA Table 233 Zth. A 189 ATt

W 2 SAuE AR

SFS- w Low L59 cut-off & 30w gto =2 A3t
Ae AT B = 9
Table 23. Low 159 cut—off o] W& m0S ¢} Agol tidlk 13
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HR HR HR
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Low 12.7 1.200 12.8 1.261 12.6 1.236
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ABSTRACT

Volume—outcome relationship in locally advanced or metastatic lung
cancer patients:Analysis of National Health Insurance Service
Physical Health Examination Cohort(NHIS-PHEC)in Korea

Cho, HyunJi

Dept of Pharmaceutical Medicine and Regulatory Science
The Graduate School

Yonsei University

Background and objective: Previous studies showed significant volume-
outcome relationship in early lung cancer patients who underwent the lung
cancer surgery. However there is no study investigated the volume—outcome
relationship in locally advanced or metastatic lung cancer patients in
Korea. Because the proportion of lung cancer patients diagnosed as
advanced stage is quite high(22.9% are diagnosed as locally advanced and
42% are diagnosed as metastatic stage), it is important to understand the
difference between the disease stage. Since the early 2000s, there have
been significant advances in the treatment of locally advanced or
metastatic lung cancer. The treatment has become more complex and
fragmented as several targeted therapies and immunotherapies were applied
in the practice. Accordingly the accumulated patient experience of
specialists and the provision of optimized treatment through
multidisciplinary approach will have had a greater impact on the patient
outcome and it 1s necessary to understand the relationship between the
case-volume and the patient outcome. This study aim to investigate the
patient outcome according to the case-volume of medical institutions in

local advanced or metastatic lung cancer patients who have not received
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pulmonary rection using the National Health Insurance Service Physical

Health Examination Cohort(NHIS-PHEC)in Korea.

Subject and Method: This study is retrospective cohort study analyzing
the NHIS-PHEC database from 2002 to 2019. Among the patients diagnosed as
lung cancer between 2007 to 2019, patients who underwent lung resection,
who were diagnosed with other cancers, who never received systemic
anticancer therapy were excluded from the analysis, and a total of 2,611
study subjects were selected. The institution where the study subject
received the first-line systemic therapy was designated as the institution
of each study subject, and the number of study subjects who received
systemic therapy at each institution during the entire study period was
defined as the case-volume of the medical institution. The study subjects
were divided into three groups (High, Medium, Low) according to the case
volume of the institution. The variables that may affect patient outcome
including age, gender, comorbidities, smoking status, household income,
type of anticancer therapy, the number of specialists per 100 hospital
bed, and the region of the institution were included as control variables.
The Kaplan-Meier Method was wused for survival analysis, and the
statistical significance was verified using the log-rank test. The hazard
ratio for death was presented using the cox proportional hazard model. To
confirm the effect of case-volume on l-year mortality, the odds ratio was
presented through multivariable logistic regression. The statistical
analysis of this study used SAS version 9.4 (SAS Institute Inc., Cary,
NC, USA).

Results: Kaplan-Meier survival curve was performed to test the difference

in survival between the two groups (High vs. MediumtLow), it was confirmed
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that the difference between the two groups was significant. The median
overall survival was 18.5 months in High and 12.7 months in MediumtLow,
confirming the benefit of approximately 6 months survival time in the
High group compared to the MediumtLow group. The risk of death was
significantly higher in the MediumtLow group compared to the High group
(HR=1.224, 95% CI: 1.096-1.367, p—value<0.001). The difference in survival
between the three groups (High vs. Medium vs. Low) was significant and
the median overall survival was 18.5 months in High, 12.6 months in Medium,
and 12.8 in Low. There was no significant difference in survival between
the Medium and Low groups. It was confirmed that the risk of death was
significantly increased in both the Medium group (HR=1.157, 95% CI: 1.010-
1.324, p-value=0.035) and the Low group (HR=1.261, 95% CI: 1.121-1.417,
p-value<0.001) compared to the High group. Among the study subjects
diagnosed with lung cancer from 2007 to 2018, mortality rate at 1 year
was analyzed for 2,416 subjects with follow-up data for more than 1 year.
The one-year mortality rate for all subjects was 45.6%, the High group
was 37.8%, and the MediumtLow group was 49.8%. The odds ratio for one
vear mortality in the MediumtLow group compared to the High group using
multivariable logistic regression was 1.430 (95% CI: 1.148-1.780, pvalue=
0.001).

Key Words : lung cancer, locally advanced or metastatic lung cancer,

volume-outcome relationship, Kaplan-Meier survival curve, Cox

proportional hazard model
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