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At 27 Aol o] it AAVE E7Fed dEdd A A s,
BEEO Mg W2 dToR dEA du. AT Aol A= FOLFIRINOXSH
Gemcitabine/nab-paclitaxel(GnP) QW o] WAl 12 FIAT=Z AFEH Il
Rov, F aw 1 AEE Aolo] dE V|E AT A daHA g 5
3] =l At HolEE rRte® A3 S wel kAl SR S

A 71 = (EMR) & vl o2 98575 *|(Inverse Probability of Treatment
Weighting, IPTW) ZI¥F A&EEA 2 FH Fx 23 (Marginal Structural

Nodel, NSW)& #Hgalo], ¥ aorawel AE F3E waeli A7-oEA

2016 5B 2023 d7HA] MBEFAH A A Aol Hi= A HFPo=

Zghubsl FOLFIRINOX % GnP @¥S 13 X282 we 2l 20369 i
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ol TVt FAl= 27 Ao oIt AR AL AmW #nk o}

=]
yzl, aEst ApgjRe] wsk, Fd, vink, ThESE o] vheddh od 2]l

A AARoZ Hddel 5d AEES oF 6% =35 (Hwang et al.,
T 53 AEE0] oF 15.9%% HiEo], tE FQ ¢Eo

3 A3 W oS BHoFa k. #HAESt A A AEE Vg
m

o] o3 Al Eol ARk (o)] &, 2024),

Fore gzl %7] AW A screening test)7F flo] thFE9] sxE= =
el FEie A HeE = Aotk (HE A, 2024). o] I8 wAa PP &

© 94 HolE kg AAl =rbed WriE Ay s 49 goen,

DA 4 A AA 7 s e Heo AA shate] oF 109%-20%¢) 27}
2 5

o

Ao THET(FEY, 2015). ¥rE ofyE}, F7]o wHE HAlsS W
o FAAEZA 70%-80%7F AE AFst= Aoz g AuH(y A=
gts] &, 2021). °lgfst SAIE FESHY] A, AFS Ao A mAAME g

olslslt @ Myl WALA X5 E ¥ 3F3F A1 H % QW (neoadjuvant therapy)©] A]3Y
Ha e, ol & 5 oI55 /fAsty A dES AaA7E v $2
St S gt o FUrHEAGCEEY, AwAl, 2020). A, AGLe]

AL BE EE WE oy Fuz B8, P Ams) 3 Aa

HAo= 2 1P gl d2] AFEEY 5-Fluorouracil(5-FU) &tfAFAl7}
At Azl 712 AR AFgEN ey, AES N 5y ARA
o]Att. o] 2lo% Doxorubicin, mitomycin C, cisplatin, streptozocin &
b FAAE G Ee B e oRr AEEHJAT, 5-FU 95 Qg v

wate] AEES frelulahAl FYATIA FAHEAY, 2003).



ol gt Al Zroll A, 1990\ d el Gemcitabine©] T aYA FH|7gd x| FollA A
E& M 29E Holn ANEE IFIAZ FHEEY] AFETE. Burris &
(Burris et al., 1997)9] t}7]|& 3% Ao A= Gemcitabine ©5 Qo] 7]
< 5-FU Wiv] A<= 71 FovleA 474 (p=0.002)3taL, 2o dE 7Hdst
= a5 Bua By, A4 A3}, Gemcitabine X &I T AE

717k 5,657/ 2, 5FU X BF(4.4170 )R fo8HA 27189 on, 14

=)

M Bt 8BS AT iRt 70% ool 47] R aA A A2l
= EEta, o]lgdk A= vlE o ® Gemcitabines X PA Aot 1z g
e o Qlol ek FFAER AU (FAIE, 2015). LY
Gemcitabineo] 7]&9] ¢kAlol Hls) rdes E3E HASx= &staL,
4 dal= A o] F7] oy, AL VI A ad =3

t}. o5 /MA37] 98l Gemcitabine W5
A 717 9138 Gemcitabine™ ThE 3 ehAlE

o] A&HA e w P},

fo
T
& o
rot
)
il
T
e
ol

201013 ©] H7kA] Gemcitabine oA &<t 2o F#dF 14} FFAE
2oz AREE AT (Vienot et al., 2020). 18y A+ o] AdyA A3
o] 4 FOLFIRINOX H+= Gemcitabine/nab-paclitaxel(GnP) W3 Q®o] -3+
A8 AARE Bel, o A AbRel Srbeta dvk. HE A9
AT AgFA AN, FAdw AT, A A9, HEHEA 5 F
aWe] adrt AEHH o ATH JYrH( A H =SS 5, 2021).
FOLFIRINOX:= 5-FU, irinotecan, leucovorin, oxaliplatin® Y] 7}#] &-<tA]
2 %353 gletealoz 20108 Conroy 5 (Conroy et al., 2011)o] R 3)A]

A A= Ao FOLFIRINOXSF Gemcitabine®] &S w3k F2H¢)



Nz dT72 Sy, 1 A3, FOLFIRINOX X&) AA AE 7|7e
11.1701¥ =, Gemcitabine @5 A H(6.871Y) v Fon)et d3FS woTh
(HR, 0.57; 95% CI, 0.45-0.73; p<0.001). &3, 1d AEHo] Gemcitabine
9= gl e 21999 v FOLFIRINOX X satoll A= 4862 S7}38)ed
58 A8 a3 RYuH(FAE, 2015). 2 g AT Aol #AH
sz} 3429 S Aoz AaEYow o] 764 vk, ECOG 3%

o,

02
X

=g
h
“~(Eastern Cooperative Oncology Group performance status) 0~1%1 2A},

= AWA BEE} B A, 4Y TE G AN Low) e @

L B e

{

A g FH A5 7 SRERES ¥3ste] A tjate] Mg 7o) Algk
Aolglth. dk, FOLFIRINOX X & o|A] Gemcitabine ©% X ® Xt} £-9 3}

A Ee NER 4 wgo] Ao, 53 34FRY FTUA

of\

1z

(neutropenia), “AAH(diarrhea), &5 772 A (febrile neutropenia) 52

28 "dHAlE- o] =k th(p<0.01).

A, HAE AFL #AE digoz 3 Aol A= FOLFIRINOX 718k 2| &
o] o] Ql=Qltl. PRODIGE 24/CCTG PA.6 <1 (Conroy et al., 2018)9l
AE AA 3 BE gl X g 24 mFOLFIRINOXZ} Gemcitabine T Q. ol H]
3 A AE 717H(54.470E vs. 35.070€; R, 0.64; p=0.003) ¥ T A
= 717H(21.670€E vs. 12.870¥; HR, 0.58; p<0.001)S Fju]stA 7A4As A
o7 BuErt. olyd AT AF}E ulgo g pFOLFIRINOXE A 715 F
Fetell M= gl BHx et Amyor e Fdrt. vk, i ATt

M BCOG 3858 A 0-10] sidsts A dEi7E =gt @4, 5 5

=

CA 19-9 X7} 180 U/mL m|whe] $kapubs tiato = &4gitt.
o]F F& AL FOLFIRINOX®] A& @37t A s ot (Faris et

al., 2013; Gunturu et al., 2013), 22& &=}, 3 A7} G x4, =k
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da

o] A= Al AL ThsAed WalM = oAHds] mdeo] EAgH
(Mohammed, George and Fisher, 2014). XA dio A= Aol ASLS 714
AA E7Fse A a5l o w2 AlY AHE 7HE TheAel 12

(iNCi et al., 2023), o]el uwhe} ECOG 35 Ha7F 0 e 191 HAl A
7h Fagk gkl AM R 1A} &eF A8 R2A Y F8% adE VNS F A=

o] B 1% JTH(Sohal et al., 2018).

o] F, Aol G Azl T e FHHQ G LWOE Gemcitabine/
nab-paclitaxel (GnP)o] F&Ew7] A|ZFglt). 2013 Von Hoff & (Von Hoff et
al., 2013)& Karnofsky 97352 (Karnofsky Performance Status, KPS) 70
o]l Mol gt &4 861 WA SR Gemcitabine W X FE<3} GoP

Fu ga3E Hwg 3 FA9 RS ERedn. A5 23, GoP
Qe we 3ixiol AA AE 7|7He 8.5/|¥E, Gemcitabine Wy A&
(6.7714) ] Fojrg AdE AR, 0.72; p<0.001), F3F Y=
717F E3F Gemcitabine W5 X HET(3.77019) thH] GnP A &(5.570€) ol A]
FrolstAl S7FeFATHER, 0.69; p<0.001). L i Aol A ofrJobA g
Zpe] v o] 2%0l Bt e Besty] 94, 20173 = #xE i
ox FFH A E A7t AP A (Cho et al., 2017). A7 A3}, =
ghatoll A GnP W3 Qe T A AL 7S 12.10deen, Fx18
AE 7NE 8 ANER BuEe] V& AFRT MXE AdEs B o] F
2021 X 31%l APACT 4+ (Tempero et al., 2021)°9l A= Gemcitabine &8
Hi GnP &S Hlug A7 FREAeH, TSk 63.270d e F4 A
71ZF &9 (P SRrell A A AE 7IRre]l oAl FrFsk A tH(37. 774
vs. 41.870€; HR, 0.80; 95% CI, 0.678-0.947; p=0.0091). v}t A=} H7}

Al FAY AL 7 E ok gF fomEE Zpolrt dEEA kst

A
N
==



(18.070¥ vs. 19.470€; p=0.18). FOLFIRINOX®} GnP 2% X5 Gemcitabine
95 ey naRe u AE 7S fonel dAs: mug wel, @
o}

It

A o] e Aol AFel 14 P A=
AAE BT WG AR AolCa(RRAFEES 5, 202NN % 4

Seo] @ Aoy AL Bl o] F A LW 1} Mz Jat

e

335ka Q).

FOLFIRINOXS} GnP @¥1-& ole] Ao A] vlwE ot &g g A
A= AdaE A ¢l dY o] A= FOLFIRINOXS} GnP £.% 7+ A&
ot zol7t gtz B etk (Kim et al., 2018; Cho et al., 2020;
Riedl, 2021; Mie et al., 2021; Sohal et al., 2021). d& E9], Cho &
(Cho et al., 2020) F &% 2+ A AL 7|lA Fomgk zfo]7t gl
S BudEgoem(10.770€Y vs. 12.070€Y; p=0.157), SWOG 1505 <4--(Sohal et
al., 2021) E% A4 F5e A9 BAS WO & AN 23 A4
AEE(40% vs. 48%) B T WA AL 717H@3.270€ vs. 23.670) b A}
o7} folakAl @rial wrEth, ARoA Fa® NUPAT-01 < (Yamaguchi et
al., 2022) JA BAR AA 7Fs A 35 o= 3 243 F 8

o] 3d AEEL 747F 55.3%9F 54.4%= FAFSATE.

$HH, FOLFIRINOXZF GnPell w]3] AEE WolA $-Lsitta Rt A%
9lt}. Chun & (Chun et al., 2021)<2 Propensity Score Matching (PSM) 4
& &° FOLFIRINOX A3<o] GnP thw] dA A= 7]3H(11.870€ vs. 10.37}
9; p=0.02) % FXY BE 71772702 vs. 5.870; p<O.0D)ollA el gt
zpol & HAthal B st Ay S (Ay et al., 2022) A dold HAFS &

2} 182 & Tt oz dF Ao A FOLFIRINOXS] A A AE 717H(14.1709 vs.



9.670¢; HR, 0.48; p<0.01) ¥ FZ3 A& 717H9. 1714 vs. 6.771€; IR,
0.25; p<0.01)°] f-<J8tA driar 93,

U 2 GnP 2.1 o] FOLFIRINOX H.t} &¥&o]¢ittar H sk Afte &4 3k
t}. Han S (Han et al., 2020)& GnP X =i%¢] FOLFIRINOX ©tiv] ¢ 71 =
AE 7170E HAom(10.17019 vs. 6.9701€Y; p=0.008), Kang =(Kang et

al., 2018) Aol Al AR A3E Has3iv

290 2o (p=0.0029), "jH o]Z =
T o FoF AE V|gke] BE 1Y R Aolrt BAK R FolskA ittt

(p=0.2438).

ol et MYPAFTEL FOLFIRINOX®}F GnP 7ol $-H-S& 3] t+ystr] o ¥
e A5 BolFr, gzt et 54 wes e
84S BRoerh(yehaddests] &, 2021). diFE A& A4+ A4

Aol ge WstE WIT F gt FA TE

Model, MSM)& Z-&3ATH. MM Agtel whe} 4 5= A3 oj&4 & i

S
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N
=
o8]
=
nQ,
=
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—
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A #AFger sxtoll A FOLFIRINOX L3} Gemcitabine/nab-paclitaxel (GnP)

A A, FOLFIRINOXS®} GnP = &+to] w2 z} o] B X E 3kelsle] A o

G
Al A 4L delstug .

- = "1«

A, 3] Chi-Square test B+

t-testZ Al8ste] T X BT 19 xpolE AAF).

—n
fo
i
_\3_14
r
e
i,
fo
rO
o
i)
to
3_1_11
N
do

A AWEZH (Kaplan-Meier Survival Curve)¥ ZF21]#9 3 23 (Cox

Proportional Hazard Model)< &-83}o] F+ 8 3+ AEE Zol& Hristo.

YA, Inverse Probability of Treatment Weighting(IPTW) 7|®HS % -83}¢]

& WeEE BAG A 7 39 e AEES vt

oA Azl whet Astels X = Wl @2 JElE 318l st Marginal
Structural Model(MSM)S A-&3lo] X5 Ay A¥ES 333 F QP9

BE BNE AFHoZ AU,



o] AAFe]¥-71=Z (Electronic Medical Record, EMR)
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of =] AMEHY) AFegich. ole] whel B A A 20169 1€ 19
2 g AugE AR dAE ddew siglen, 9 e X

*
ol we} FOLFIRINOX w2 ‘0" , GnP & ‘1" 2 23},

=
ARSI A ajlol= AW, d", AN, AFDFAF(Body Mass Index,
BMD), 170 3+ Al W, 59, 549, A 75 AR .
AGA QQle= 1t 9 T FAWEE, E0G 35 A4 (Eastern
Cooperative  Oncology  Group  Performance  Status), CCI(Charlson
Comorbidity Index), &< 91X, SEER W/7], o] ¥ F Hd #4, %
SHARAIH(CA 19-9, CEA), F& off:, WA A& o, 3ekA] WA of i,
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O A7 89l

AEE A I o ow FESleH, A&5Y el AR 50
Al viwb o 50m f60H L 70W 804 o) o WFstate] #
Al Zgresict
e B} N7 Zo] J|AE ARE wpgor CAE - AT A

A AFA 4= (Body Mass Index, BMDE AT (kg)S 719 AlFm’) oz Uw:
Oo®, AA HTE=ES Hrbets tEA Q] A sEolvt.

2 AT A Al 589 AFH ATES o] &3] BUIE AFEsiAl e
o, ot ersts] vk W23 (2022)9] wEk BMIZF 18.5 kg/m' w]Rkelw
‘AAF , 18.5-22.9 kg/m'x= ‘A, 23.0-24.9 kg/mE ‘IAAF
25.0-29.9 kg/m'e= ‘19HA] H]WF | 30.0 kg/m’ o] 29t Mgk o=
TR, A E 19A vRkE 2gkA] H|RkS shue] MR ety

ey agow golstn B,

g 2 Alsdsts dd A @2 sHe VIeer A s gl
w0 T = gEsslen, S FA8 44 HleF/vE
AWone)’ , ‘FAGF/FAE) , FASF/FA(Current)’” o2 78}
AT
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18 A= g FAHAIIEF (Korean Standard Classification of

d
Diseases, KCD)oll whe} =48 = BAH 189 I A I=(110-115)
o

ECOG <35 #HA(Eastern Cooperative Oncology Group Performance

Status, ECOG PS)= ##be] d/dAd +8 $HS Mo Ax=, &4 A

2o A "I B A5 "Hrbel e &8¥a Al AEe gk e

TEgoR FAAEH, 038 &5 7o) E SH M) ZFA 9 6T AR o] F

oA Ytk AFIE WHerT BEFASY] T om@rieled F,
A

2013). ¥ A7l A= A9 Za8&4ds st ECG PSE 0%, ‘1A

CCI =wka st %x]4=(Charlson Comorbidity Index, CCI)¥ 3kz}o] Hutzshs

Herstslo] BASHY] e A mz, FT 19 U AL 9IS == u &
g9t & 179 Fa Aske] 3 1A 68AA Y HEAE FolF &
o2 lale] A4Z ATl Y A4 = aE s|utow A4

2o} 9H= A7 2 WE /=S Aulow e siery Helo uh
FRAGom, Fgo] AN Felol weh FH(head) , AF(body)
W (ail) IR o Wl iFR Ehete] 4o E3sier.
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TR Hapy Haye Ao
= FOLFIRINOX (0)
.7;:;;}\ FAA 7o Gemcitabine/nab-paclitaxel
L m LT
(1)
o4 (1)
504 =9k (0)
50t (1)
A 60t (2)
70t (3)
804 o)A (4)
A - AR (0)
AR 2~ - At (1)
A4 AR = E AT (2)
= Z1EHEAY, ¢, 5 &) (3)
NS 2R (4)
H = el
Ahel e A% (0)
[0l A2 (1
BMI °?i)
A F(2)
H]7H(3)
a3k (0)
171 7 »
iﬂﬂfiﬂjﬂ Wk gl (1)
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= o
BoAFME AP BANA FYAR 2ol A vXE TS
stan sgovl, A 3

2 2L E(outcome variable)® A A S L
G

nPE 8 AWM (main exposure variable) =
TS Y A QAFARE S g9l H A glez FAESL
H

varying covariates)= T-ole] AZF o]EAR S 1E s BAS S35
WA, AT gAY dEbEl 5SS uetslr] 9 HlE=R4 (frequency
analysis)¥ 71457 2 (descriptive statistics)S A&},

Qle] ZpolE M| a3}

t—73 4 (independent

o]‘& 6]—01-;‘<]§ qﬂjoﬂ = O]:rt/\}galx% =1 o]/\m

o 1

M to

18 FrolAlss AA(Chi-square test)Z} HHIE
t-test)= AASHT.

#HA7get skAboll A FOLFIRINOX ¥ 3 GnP &9 7F AVdE9] ol &elsly)
A&l 7H=Z-nfolo] &M (Kaplan-Meier Survival Curve)S ZHAg3&tal, =
I 49 #HAH(Log-rank test)S F3f & I+ AEFA ZolE HASATE.

wst, Z~v 82 (Cox Proportional Hazard Model

o

2
oo
ol
2
o
g
off

1>}
g gaye] #HFgH FAS 2 5 Jdu. ol E dAdsr] Hs, THFE B
A S 583 AE A F=Ao] AerEar 9dth(Robin, 2000).

golxlg ey #dE @S (confounding variables)ol 23+ HeFS H
A3}7] 918 Inverse Probability of Treatment Weighting(IPTW) 7|®HE& A&
stRom, Fr7F4o =2 1d o] AES SAES g eRE FHu 59714, 67
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fru
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Jz
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i
e
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of\
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ks
é
2
i
He

o
e
>,
~
Lo
i
X
ok
e

&S Wk ske] Marginal Structural Model (MSM)S- o] &3 48 =33} t}.
RE 57 48 R software 4.3.1 version® A3l on | F7

S|
4
< p-value7} 0.05 PIREQ] 5 SAH o= o3 Aoz Adsigint.

AEFAE 5A Abxdo]l S wj7bA] o] A=A o] B (Time-to Event
Data)E EX3l= BA4 WHECZ, 7oy Huo] 54 AedA v}
= o) A} & ¥ tH(Klein and Moeschberg,
1997). olwje] A2 ‘AAEA I (Survival  Time)'  HEx AHFAITE
(Duration Time) To& Eev], A7A7F B4lS 2t ARde] 24T w7t

o>
o
fuj
fr
2
s
ol
o
~N
N
N,
lo,
>,
o}
o
e
4
ol

AERSE FAE EAY BHent hZw-vlolo] A=A (Kaplan
-Meier Survival Curve)©
Log-rank 7Aeo] AL-&Ht}.

Kaplan-Meier %%} (Kaplan and Meier, 1958)

rlo
>
>
N,
o
)
ox
>
k)
=
h=)
o
0%,
I
ot
e

A (non-parametric) F4 HHo =2 A7t Aijo] wpE F
1

L
A AEES ADE T4 G AASAG. o] FAL XF| A, Vo

(Therneau and Grambsch, 2000).

=2~ v 918 28 (Cox Proportional Hazard Model) 3W &S aelsie] A
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< ARRE AR A Fre] B S HUleke S EP o=, Agbel #AIglel
At ¢ & % (hazard ratio)”} YA v H 9 E
7} (proportional hazards assumption)S 7]¥Fo & 3kt}. X Ao A= Cox
2yS ggste] FAE 2 (FOLFIRINOX, GnP)# 17ARS] 84 @ Q)4
fQlo]l  Apel  mX|= Netglon, ®E v H 9@ (hazard

ratio)& AFESISITE. Cox 2¥ 9 484 14 v g2},

EE AROAM 2 e

i)

>

'5(;]:

o2
o
M

h(t1X) = ho(t)exp (8, X, + B,

s
+
+
@
=

HEE AEATS T2 583, ol A AR A A7y A
(censoring) Al & Y o] #o =z AHojHT. AR WA i = 0=
ARzl o] wkAyst A 2
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3.2. 9FE7A (1
nve 1
rse Probability Treatment W
eight, IPTW)

TR
B oF 8 ool W o
H_T._ S — ;OE ) Ef.c
B p IR T A =
do Jo o o N R I . = o
wnmeﬁéﬁiﬁi “3F T B w
— i o = = A X ‘.W_ui | S g B ® ojpn
T oo K 5 S N o< Mo 9 N F o ~ X Moo
o I 5 = X o N 3 ) o ™
a;a@;m%ﬁyﬂ & oﬁ@@ﬁ%
woga B o T N T oA o
- IS 2 ok 7 g W v ) Ho
MO S S o O % f i B X R T
< dfn uo ~ o« Ne T S CEEEAN o o op [ do
= < S L o 1 N oy .2 T T .
= 0 o = w5 D fatin L2 = o HoOX
gy O Em + S % ™ " n = R, © h o
a - ! iz z 7 7 z i
E]L o T NTEr 5 = o M ) il o0 ~ _ = o W N "
) + — —
< 5 o) T mlﬁ © W o X ~ T Ao M
— o W 5 9 = N o) Mg e " _ _ =~
Mw\napo%c%u%dz. A =% T B .
?%%ﬂa%ﬁ%ﬂ%ﬂ%ﬂl W wwrEER
T 7 .mﬂmiiiﬁ,j_ B
WDT%deLﬂQﬂ%ﬂaﬁy ,omwbm%%
% mmwy;ﬂ%%%o_auﬂ [ A=
X s ST S o ou R i L ¢ & X S
- - 2 X 9 ) m oy ) T oo 3
= = 2 & == o o : TR A o o~ S
= . =3 O ] N M — X ity FH 2 N
= 5 2 5§ S 8w RGN ST W g B =
mammmw, . N S Ee g
To;f;Mi SN
nﬂm;u;gwq%%%m LEe gl
I g g © = o mﬂ oo = o BN o =
I SEE s
) ~ ) S~ = - ..ll..
3 OTH WJ m - iy LTE LU oo B W 3 .%o o g HEF
A X — I ™ = D SR
TR - - - N B o Mﬁ o O < 4 = @
= Efc _.E ﬁl ﬁw T murc 1XFM 7o Zl %) m o ‘_K ﬁl
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Aol e HAstE The A BEE HES Ay A5 gl A 13

-
e FUH go] BAHAY] WE, FAe) AgAe Fus] 96

t

7V AEe] 19= trimmingdte] 41 2o A L35t (Kurth et al.

F7HH o2 IPTW 48 Fox EA Wl MD7F 715X(0.1)E 233}
o] A3 FAHA XS Doubly Robust WS g7 A-83Ath

of, oJx3s] #&ol B3 W IFARE Wl AR THFoR FIsto]
F7t= BAske WAelth. ole JheA BAY 39 BA F shuet= &ut
2A ANAEH Htxe] a3 (Average Treatment Effect)o] FAo] HFH A
22 o] do] Arh(Bang and Robins, 2005).
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3.3. ¥ % X 3¥(Marginal Structural Model, MSM)
olo] B4 AnE ZYsts BAES vlEy, ol d=

at7] fsiM = dle]l AaRu A3 of k= HET AHA Aok @A,

0,
i)
1,
2
s
Jm
o,
(o,
o

=

7 g7 wEel, 54 e kS wek A ks wWe daE S
v 5 glg. 53] dFAToAM = AT FEAHR AR mE A &

Hao vk olEg A3 FEe olEA wiAde WA Alw
(counterfactual framework)”7} &Agct. WA A (counterfactual) o] ofH
dele] 3ls oW IS d= FAHd 2AHRE Yrlety, IS A
ojet= 7HE HAA WM FHE Jdolt. o E
c A #AE FAg 2l AmE

A o] vz WAL A A}are] & 3o,

s
)
5
50
i)
2
2
o
=
i
32
o
)
ol

SPARE ol Be WALAA AT AAZ o] BASIEZ, ATAE B
A

Z 7bsd tiAl s AAsto] <l adE A er FASH

o] 7} EAA WHES Adsiden, 1 F styrt RO Ax By
(Marginal Structural Model, MSM)e]t}.
MSM-2- &3] AlZbel] whel Welsts ko] @A (confounders)?l -5 Aol



= ZF m7l ¥ =(intermediate variables)® ZH&38l= &3k A3tolA {83}
A A& tH(Robins, Hernan and Brumback, 2000). MSMS E3f 23} F&2&
Tt AsAE e Ml 7HA 2He] TF ook dhth(Rosenbaum and

Rubin, 1983).

A HA, FFEA (Positivity) 20 BE tiato] ofH X & WS FEo] O
Bt} Aok &L on sttt (Hernan and Robins, 2020). =, W] B4 %3

oA o= g Amrt Aed ThsAdo] lojM = ¢k dt.
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L
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o
i
oX,
o%
o
-
il
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oo
%
N
N
o\
il
e
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o
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>,
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w7 ot
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1th 2th 3th 4th 5th 6th 7th 8th 9th 10th
s -~ £y L £ r ry ¢y A
gYK| =z | BRIz o| BLAE | EEA= | EEA= | EEH= | SR | FEA= | A= | FEX=
24 " =g T " =2 " 2 " = " ad gt " e g T
ETime-valying :—v: Time-varying i—biTime-varying '—bi Time-varying ‘—b Time-varying i—v, Time-varying — Time-varying '—v: Time-varying '—b' Time-varying :—v, Time-varying |
BMI, BMI, BMI, BMI, BMI, BMI, BMI, BMI, BMI, BMI,
ECOG PS, ECOG PS, ECOG PS, ECOG PS, ECOG PS, ECOG PS, ECOG PS, ECOG PS, ECOG PS, ECOG PS,
CA 19-9, CA 19-9, CA 19-9, CA 19-9, CA 19-9, CA 19-9, CA 19-9, CA 19-9, CA 19-9, CA 19-9
CEA, CEA, CEA, CEA, CEA, CEA, CEA, CEA, CEA, CEA,
T= 08, T= 02, F= 0 &, = 08 = 05, T= 08 F= 0 &, T= 0%, F= 0 &, T= 08,
HARA R o1, SARMXZ 012, SARMAE 08, AN E R, WAMAE off, HAMAR 08 HAHAER 08, SAMKE o8 HAMAR O, SAMIAE Off,
SN HE ofR oA HE ol oA HE of SN HE olf oYUM BE oR 2N #E of aY 2

=
oA ¢E og oA HE olf oYUM #E o 22N §E oR

Time-fixed (baseline)
ad Ad HY 17027 HF W 27, S0 HEY 715, 08y 2 B WA H oo
S IA, SEer H7|, TO| 02, Y ZU HE, Y = Y X=TR L] 7|2

19 3. Marginal Structural Model ¥+ &3

L
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1. A7 st Qus 54

2 AT 20161 1€ 195 2023 12€¥€ 3197HR] 21E AlHgkxs

ok

—

QoA Aol = APA HAetoz Fukwky FOLFIRINOX XX GnP &9
36HS AF o=z FE3se
o, AT gigAke] dukd 5SS gketslr] &) 1A E Y a9l 9 <l

fo
iy
ofy
gh
T
il
Y
BN
il
—
2
1=
rlo
o
X
of

[N}
©

O
u

011

O?L ;.u.,

A g2l 5 TERFA APl 7|Fo® Auuy, a7 U A&

3.5%), Aol gl $kxbi= 2,246™8(76.5%) ©] AT},
Fo AWM FdAs QWS FOLFIRINXE Fojuite x17F 2,149
(73.2%), GnPE Foiuke kx}7}b 787 (26.8%) ©] ATt

AFArE S el G HA 1,563 (53.2%), 143 1,373 (46.8%)°]
A, AEL 504 Wk 2704 (9.2%), 50t 6759 (23.0%), 60t 1,175
(40.0%), 70t 7307 (24.9%), 8041 o]/ 869 (2.9%) o= Elwth. A g2 A
AR o] 3677 (12.5%), MM - Bl Al 1387 (4.7%), A - =EF

i

o 879 (3.0%), ZIEH(EHAY, 21, FH T) 1,8199%(62.0%), 32 5259
(17.9%) 1 AT, BMIE A A=o] 1999 (6.8%), A4 A= 1,393 (47.4%), 3
AT 7178 (24.4%), BIRF 62778 (21.4%) 0.2 Ve o, A4 AFael HE
*Tt.

ol 7H 3

Hir
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g 2 Al Wske ‘WE ST 1,74398(59.4%), ‘AHAE 1,146
(39.0%), ‘F7F 47" (1.6%) 1A, 552 v 5 1,64978(56.2%), 7
A SF 7949(27.0%), FA S5 49378 (16.8%) 1R, FAHL
1,818%(61.9%), 7 31 802 (27.3%), @A &9 3169 (10.8%) AT},
ok 7h5Ee ‘gle’ 2,755(93.8%), ‘U 1819 (6.2%)°]3dtt.

jukes
O>”

b g9l

Me mEto] e A7t 1,834 (62.5%), $l A7 1,102
§(37.5%)01RaL, FE e A= 1,858 (63.3%), v FA7F 1,078
(36.7%) 1A}, ECOG s EAFE 08 2,65478(90.4%), 17 o]4 2827
(9.6%) o] Ak, CCI A472] Hat 1.06°] 3.

o A= FH 1,3317(45.3%), AF 67878 (23.1%), vVIHF 61478 (20.9%),
7€} 3139 (10.7%) ] )32, SEER ¥ 7]+= Localized 10578 (3.6%), Regional 447

:

™ (15.2%), Distant 1,452 (49.5%), Unknown 9329 (31.7%)¢|tl. #Ho]=
‘e1S 886M(30.2%), ‘AL’ 2,050%(69.8%)0lRom, Feko] Hu AA
Hae 3.75emdtF. AGAALZATE= CA 19-9 H 2458.65 U/ml, CEA S+

57.3 ng/mL® el FE odRe A EA XS’ 2,386 (81.3%),
ok A A& 21278(7.2%), ‘B F A& 3387 (11.5%) 0] AL, WA}
A A7 RE AFEA FS 2,6469(90.1%), Bk A A 364
(1.2%), ‘&L F A 2549 (8.7%) ol ATh. FH 72 77 5 FAAES
R §A3 A 1,501 (51, 1%) 0o | gkl Mol AR that
A= 1,435 (48.9%) ol Ak, Ak 5 A 3eF A m7pA Y] it 7] 62.53

doldtt,
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E 2. ATugael 2w 54

N
=
b (n=2,936) o
eLe s
Aprgo] -
A& 690 (23.5)
AFrd 2,246 (76.5)
F8 FAWHS
FAE 8
FOLFIRINOX 2,149 (73.2)
Gemcitabine/nab-paclitaxel 787 (26.8)
TR
g
T 1,563 (53.2)
o4 1,373 (46.8)
A
504wt 270 (9.2)
50t 675 (23.0)
60TH 1,175 (40.0)
70tH 730 (24.9)
804 o] 86 (2.9)
214
A - AR 367 (12.5)
A2 - el A 138 (4.7)
AR AT 87 (3.0)
71eH(EAY, R, FH S 1,819 (62.0)
53 525 (17.9)
A 2 =2 4= (BMI)
A A & 199 (6.8)
A% 1,393 (47.4)
I3 5 717 (24.4)
H| vk 627 (21.4)
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(=2, 936) (%)

(39.0)
(59.4)
(1.6)

1,146
1,743
47

1,649
794
493

(56.2)
(27.0)
(16.8)

1,818
802
316

(61.9)
(27.3)
Current (10.8)
e
[e)

=]
-

2,755
181

(93.8)
(6.2)

H
ruBL'
gzg gg Eg ;9, u:
OE
JE

1,834
1,102

(62.5)
(87.5)

ﬂoﬁO:iﬁoﬁ

oﬁ
1:[“
ki
_\IL

_p’li

1,858
1,078

(63.8)
(36.7)

pmp

]
M

ECOG %352 4] 4

04

O

(90.4)
(9.6)
(2.04)

2,654
282
1.06

1 ey

CCI(Mean (SD))




E 2. AP duE SH(AX)

N
~
b (n=2,936) o

T A

5 1,331 (45.3)

RS 678 (23.1)

] 614 (20.9)

7] e} 313 (10.7)
SEER 7]

Localized 105 (3.6)

Regional 447 (15.2)

Distant 1,452 (49.5)

Unknown 932 (31.7)
o] o] i

Sfe=y 886 (30.2)

R 2050 (69.8)
T Hd 27 (Mean (SD)) 3.75 (1.75)
CA 19-9(Mean (SD)) 2458 .65 (5177.47)
CEA (Mean (SD)) 57.3 (632.83)
T= o

Al g tgt 2,386 (81.3)

et A 212 (7.2)

et 5 338 (11.5)
WAL A= o F-

Al kst 2,646 (90.1)

et A 36 (1.2)

ok = 254 (8.7)
GobA WA oK

4] 1,501 (51.1)

7 1,435 (48.9)
A & A 57449 717F (Mean (SD)) 62.53 (172.39)
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FENGQ A ol ol nheh A7 dAAe] Auwd 5
AE sters] s ATABEAH L Qg 2906 Hal Al AF AR A

A AT 3).

AT, AFE offte] wEl AR W fogk zbelh gder
(p<.0001), A§Eroll A= FOLFIRINOX A =& W2 327t 625 (90.6%), GnP
85 e skx17) 657 (9.4%) © = FOLFIRINOX H]&o] ko). whA Apit
o 3= FOLFIRINOX X 87} 1,5248(67.9%), GnP X 87} 7227 (32.1%) 0.2, A}
groll A GnP A5 HEo] AAoR HA vEbsTh

4l BXE AN oFol mEl SAHSRE fog ApolE HolA rogrt
, o]Ado] 325 (47.1%) 012
o Abdroll M wAd o] 1,198 (53.3%), oA o] 1,048%8(46.7%) &2 e
=

-
1l
o
oo
ﬂ
w
=
=
o
&l
2,
>
e
i
X,
o
w
[@))
(@]

of
>
N
@
QQ

o

AE wXET AFY ofFo wgk {2l XolE HATH(p<.0001). AETI A}
oot 2 60 3HzFe] H]So] ZhzZE 2897 (41.9%)3 8869 (39.4%) 0.2 7+AF
wotont, 7 olabe] 1E A} H] S-S AETA A 133 (19.2%) 0P B

A vEben, A&l = 50t

(p=0.0009). A& APGT EFo A 7]
H(62.6%) 3 1,387 (61.80) 0% 7Hd w2 HES AAsIom, 72 HE
& Apgatell A 18.6%=, AET(15.5%) H et o =A YERRT.

AAZFAFBMD = AP AFo &2 fogt FolE  Holx  gksit)

(p=0.3644). AETH APt EFAA A AT A7 747 3159
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(45.7%), 1,078%(48.0%) 0. &2 7}H¢ wWokom, AT Aol HEE A&
(6.2%) 2 AP (6.9%) o A & Aol & HolA] ekSktt.

g 3k Al dste] wE By AR §93 Aols HIY
(p=0.0395). AETANNE A Wl §leo] 4389

w, AT A7 24178 (34.9%) 01T, AbEdel A E WSt gleo]l 1,305%
(58. 1) o2 71 wgton, AF A4 v 9059 (40.3%) 02 AETHT}
o =7 e

78 B¥e SAAHCRE frolehA] kA wH(p=0.
Tkl vl go] 17.7%=2 AP (16.5%) ok oF7h E3th. FAHNME =T
o A= v EAR} 4287 (62.0%), A EAR} 183 (26.5%), VA &A= 799
(11.4%) 1AL, APl A= 242 1,390 (61.9%), 6197 (27.6%), 2379

rr

(10.6%) 0.2 A FXE Kol folgt 2to]= gl (p=0.7390).
AT 7MEEe gl o] ZHz 645 (93.5%), 2,110 (93.9%) O 2 L}ERE

NG WEHE AP ol wel FAAOR fofgh xte]lE HeolA] erskth
(p=0.3939). AET T P Bl 9= fhAb 249%(36.1%), Aol A
= 8539 (38.00) 2 F F b fAFe BXE WU v gy HEE A}
ool wet AR Fodt Aol HATH(p=0.0002). T *EH| 3
© A Aol A 2129 (30.7%), APl A= 8667 (38.6%) &&= LHEFLE,
ApgEel A o e HES AT E0G TR EAFE AP of Fol| ut
2} fol3 B¥ Ao]E Holx &kl (p=0.2858). ECOG 0% FAe= AELo|
A 6169 (89.3%), Aol A 2,038 (90.7%) 0.2 BF o H|
CCI A4E AEFNA B 0.79%, Algatols He 1. U4H L

A ERAR 447 8 we AFe nglen ok EAdez foagin
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(p=0.0001).

TEY A= AP ool wat AR f{Fog zolg HIYH
(p=0.0001). AEtel A= FH-o AAg FFo] 3617 (52.3%0) 22 7 Bk
L, AP = F5IF 970 (43.2%) 0.2 7MY =& vl &2 2FA|S)SIT.
SEER W 7] HE= AFG oo wet {3k Afo]E HATHp<.0001). A&
o) J+= Localized ®7] 3FA}7} 539%(7.7%), Regional W7] 1807 (26.1%),
Distant 7] 1759 (25.4%), Unknown 8 7] 282 (40.9%) ] Ao, Aprg<of A
= Distant W7]2] H|&o] 1,277 (56.9%) 02 =H oz #9kt}. o] X3y

W1U5E g F4FE AR

gt

o
52

o] oM E f2o]F 2Fo]S B o (p<.0001), AETY H$ o)}
= 3ATF 4439 (64.2%) 0.2 Hol7t A= BRI 2479 (35.8%) vtk w2 wh
, APl e Aol 3a7b 1,803 (80.3%) 0= A E] Bttt

T4 HU AL AEToA H 3.11em, ATl A Bt 3.95cm®E, Af
ol A o3k Al A tH(p<.0001). CA 19-99} CEA 3] <A Abroll A 9]
A Ee FHEks BHom(p<.0001, p=0.0259), ©]= AMEE ZF7)ete] 3

—_l

oL A o gt felF RE Aol BATHp<.0001). AHFTOIAE

Y
S bz ke Fxle] H]go] 89.9%% 7FA =gtom ) e HAFT F&HS

=2
3k zFolE B Oo ™ (p=0.0004), T F ALK XNgE e 3xjo] H&ES

Azl A o A e Tk, Sl AR MRS WA RE 9y
AL A% Al AR A9 s

P
T
ShAE 2 Ak FAl AEj7E vlg- of3}y
s



Abtol A= 1,218 (54.2%) .2 Hlgo] =9pth. wixwto g Huk =
Am7pA 9] 7172 AETNA Ht 68.02%, AbEol A 60.84U 2 B
= o3k Afol= fIATH(p=0.3387).
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E 3. AT A AP ol we WgE BE Afo]
N = 2,936
Wy AE 'y P-value
(n = 690) (n = 2,246)
A s 8 <0.0001**
FOLFIRINOX 625 (90.6) 1,524 (67.9)
GnP 65 (9.4) 722 (32.1)
44 0.8734
T 365 (52.9) 1,198 (53.3)
o4 325 (47.1) 1,048 (46.7)
A <0.0001"
504w Rk 82 (11.9) 188 (8.4)
50TH 186 (27.0) 489 (21.8)
60TH 289 (41.9) 886 (39.4)
70tH 119 (17.2) 611 (27.2)
804 o] 14 (2.0) 72 (3.2)
214 0.0009"**
A - ARFA R 112 (16.2) 255 (11.4)
AR 2 el A 21 (3.0) 117 (5.2)
AL A 18 (2.6) 69 (3.1)
ZIEH(EAY, e, 5 5) 432 (62.6) 1,387 (61.8)
52 107 (15.5) 418 (18.6)
A 2 =2 4= (BMI) 0.3644
A A ZF 43 (6.2) 156 (6.9)
A 315 (45.7) 1,078 (48.0)
A F 169 (24.5) 548 (24.4)
H| wk 163 (23.6) 464 (20.7)
g 7+ Asas 0.0395°
PNy 241 (34.9) 905 (40.3)
Wl gl 438 (63.5) 1,305 (58.1)
<73 11 (1.6) 36 (1.6)

* p<0.05 ** p<0.01 =*x* p<0.001
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3. AFodAe] AFE o

=]
5

N = 2,936
= AE AV P-value
(n = 690) (n = 2,246)
=74 0.7731
None 384 (55.7) 1,265 (56.3)
Ex 184 (26.7) 610 (27.2)
Current 122 (17.7) 371 (16.5)
A9 0.7390
None 428 (62.0) 1,390 (61.9)
Ex 183 (26.5) 619 (27.6)
Current 79 (11.4) 237 (10.6)
gt 7 AR 0.7225
B8 645 (93.5) 2,110 (93.9)
R 45 (6.5) 136 (6.1)
18 FAHEY 0.3939
S8 441 (63.9) 1,393 (62.0)
R 249 (36.1) 853 (38.0)
G A 0.0002"
SIR=s 478 (69.3) 1,380 (61.4)
= 212 (30.7) 866 (38.6)
ECOG 35X 0.2858
04 616 (89.3) 2,038 (90.7)
13 o] 74 (10.7) 208 (9.3)
CCI(Mean (SD)) 0.79 (1.55) 1.14 (2.17) 0.0001"
T& AA 0.0001°**
S 361 (52.3) 970 (43.2)
A K- 153 (22.2) 525 (23.4)
] 5 111 (16.1) 503 (22.4)
7] €} 65 (9.4) 248 (11.0)

# p<0.05 #* p<0.01 #*** p<0.001
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% 3. AR AP oo wE W B ¥ alo] (A%
N = 2,936
Wy AE 'y P-value
(n = 690) (n = 2,246)
SEER 7] <0.0001"
Localized 53 (7.7) 52 (2.3)
Regional 180 (26.1) 267 (11.9)
Distant 175 (25.4) 1,277 (56.9)
Unknown 282 (40.9) 650 (28.9)
o] o 7 <0.0001"**
S8 443 (64.2) 443 (19.7)
R 247 (35.8) 1,803 (80.3)
T Hd 27 (Mean (SD)) 3.11 (1.57) 3.95 (1.76) <0.0001**
CA 19-9(Mean (SD)) 1110.21 (3392.98) 2872.91 (5548.09) <0.0001**
CEA (Mean (SD)) 10.35 (53.81)  71.72 (722.41)  0.0259°
FE oF <0.0001"
Al Y et 367 (53.2) 2,019 (89.9)
ok A 123 (17.8) 89 (4.0)
ok = 200 (29.0) 138 (6.1)
WARA A5 of F 0.0004"
Al g tEt 632 (91.6) 2,014 (89.7)
ek A 16 (2.3) 20 (0.9)
et 5 42 (6.1) 212 (9.4)
A WA o5 <0.0001**
A 473 (68.6) 1,028 (45.8)
W7 217 (31.4) 1,218 (54.2)
S EFO)=x @)
A F FFA2AA 71 68.02 (188.07)  60.84 (167.29) 0.3387

(Mean (SD))

* p<0.05 ** p<0.01 =*x* p<0.001
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2. FAAR Qo] ME A YA 54

A A 2,936W 9] AAFE o] wE AWkl 5EA4E g]ls)
FOLFIRINOXS Folwr& $habi= 2,149%, GnPE Fol ke gz} 7879 0|3l o
Zh ] QIFRAEIEHA] a9l B QA a<ls vl =
w2 Wy WMo gl = Fhe] Al (Chi-square test), 9143 W]
A= t-test= Fa EASAT(E 4). FA A oA p-valueZ} 0.05 vt

A A FAGOR FoAF Aol7t Q= Ao BusLh

ol
O
32
ot
12

ZT2W 40l AP o B = FOLFIRINOXTOl A AE 6257 (29.1%), AF4 1,524
(70.9%), GnP<ollA A& 659 (8.3%), A 7227 (91.7%) 0. & ElRtow
T F AMEES] Aol FAIHoRE f98 A tH(p<.0001).

23S FOLFIRINOX:Z ol A HAd o] 1,150 (53.5%), o4 o] 99978 (46.5%) ] aL,
GnPiol A g o] 4137 (52.5%), oJAdo] 3749 (47.5%) 0.7 F 79 Afol= =
|4 02 froshA]l & %rh(p=0.6481).

A &2 FOLFIRINOX: ol 4= 60Tth 7} 8867 (41.2%) 0.2 7} wkal, GnPol 4]
T 60d7F 2899 (36.7%) 0.2 VM % vlFS AT, shARE HREA o
2 B o GPwelA s 18 3o HlEo] o Egton, 53] 704 o4 At
o 4] FOLFIRINOX<: 4607 (21.4%)°ll W&} GnP-oll M= 2707 (34.3%) 0.2 F7)
Ao 2 frolebA wakrh(p<.0001).

2 ¢}& FOLFIRINOXol A 71BF(8HAY, <1, F5 S5)7F 1,360 (63.3%) O &
7V Bekal, A 3417(15.9%), Mt - ARFAE 2927 (13.6%), AR]2 -
) A 937 (4.3%), AN - =BT 63 (2.9%) o2 UEbgth GnP A
7VEM7F 4599 (58.3%) 0.2 7 Wokal, A 18478(23.4%), HE - AFREZ

X

O

X
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7578 (9.5%), AJH]Z~ - o
Aek. 7 AY FEY Aol FAH SR {5 tH(p<.0001).

BMI+= FOLFIRINOXT 3} GnP R AAF AlSol adats 3

(47 .5%) 2} 3737 (47.4%) 0.2 7} wgton | T o] o= EA AR Ho
kA 2 Skth(p=0.3020). 17H€E 7+ AF ®sle 7 o BT

o] 7b4 @ekow | FOLFIRINOX:E 1,28178(59.6%), GnP- 4629 (58.7%) S %

==
)
M
S~
3
ol
[
ﬂ
=
ox
>
b
offt
Do
i~
)
w
o
=
>
o

YElsa,  ‘fZad 3 S SEE AR HES BReYg. 7 o 3
o] f-9]3k 2pol= AT pP=0.8743).
S F 22 FOLFIRINOXEOl Al H]S-F= 1,169 (54.4%), A &F 6027 (28.0%),

QS5 378 (17.6%) .2 YEFY O™, GnPre ZHZF 4809 (61.0%), 1927
24.4%), 1159 (14.6%)°1tt. &8 w¥x= F & F SAHe=E

~

_%_

o] 2 W ItHp=0.0058). FAHL FOLFIRINOXT ¥} GnP 25 H]E4 H] &0
747} 1,318 (61.3%), 5007 (63.5%) 0.2 7} =gton | #IA FAd7 dAA &
Aol FExE FASIAAL SAA SR {FoJgk o= AATH(p=0.5484).

2 o] F= FOLFIRINOXZol A ‘{157 ©] 2,019%(94.0%), ‘%A
+ ©] 1309 (6.0%) 01 aL, GnPollA=  ‘§l&" 736%8(93.5%), ‘U’ 5l

3 (6.5%) 0.7 F o 7F frold 2pol= 1t (p=0.7313).

22 FOLFIRINOX el Al ‘§l&"  1,37978(64.2%), ‘A& 770
8%), GnPoll e ‘RS’ 4559 (57.8%), ‘U’ 332 (42.2%) 2
e = FAASRE Fo83tHp=0.0019).

G A S FOLFIRINOX ol Al ‘@l 1,46578(68.2%), ‘U= 6848
(31.8%), GnPoll e ‘912 3939 (49.9%), ‘AL’ 394 (50.1%) O &,
Tt 2F Apol= BEAH R §98% tH(p<.0001) .

ECOG =352 A+ FOLFIRINOX< ol A= 074l o] 1,970%(91.7%) .= 7Hd &

L, 13 17778(8.2%), 27 oA 28 (0.1%) oA}, GnPoll %= 0- o] 71

u:[o{r

£
Aa,
2 9
o
=)
—n
U
L
)
o
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27 o}, 6847 (86.9%) 0.2 FOLFIRINOXw ol Hl& tfi wokar, 18-S 92
H(11.7%), 27 ol 1IH .49 o= FA o= Fgton, 7 & 7k ECOG
TET SAASRE {3 AolE HATH(p<.0001).

CCI 4= FOLFIRINOXT-2] 4ol 0.89%, GnPe 1.518 =, F + 1+ 3
T Apol= FAA SR o8 tH(p<.0001).

% 1A= FOLFIRINOXEoll A F5-7F 1,041 (48.4%) 0.2 713 @okal, A4
5019 (23.3%), w3 39778 (18.5%), 71E} 2107 (9.8%)°]ltt. GnPirol =

- 2909 (36.8%), Al 1779 (22.5%), W+ 2179 (27.6%), 71EF 103 (13.1%)
o8 RxEF oM, F o 7ho] AolE= FAAOE F5ATHp<.0001).
SEER ®7] ®B¥Z Aurw, FOLFIRINOXw ol A& Localized 8578 (4.0%),
Regional 398 (18.5%), Distant 851%8(39.6%), Unknown 8157 (37.9%)°]%]
3L, GnPoll A= Localized 209 (2.5%), Regional 499 (6.2%), Distant 601
(76.4%), Unknown 11774 (14.9%) 2 GnP*oll A 3 W 7]o] nl&o] =4 e}
wor, 7 o I Apole Fo skt (p<.0001).

o] o] f-= FOLFIRINOXr ol A= ‘Sl ©] 8037 (37.4%), ‘U= ©] 1,346
H(62.6%) 01 aL, GnPwroll A= ‘157 83%(10.5%), ‘U 7047 (89.5%)
Oow, o] o w3 FAHOE FoF Ao]E HATH(p<.0001).

T HAd 474> FOLFIRINOX< ol Al 3+t 3.64cm, GnProll A= S+ 4.07cm=
GnPwrell A o o, 993 Apo]& HGH(p<.0001).

iﬁ‘i

CA 19-9 H $X= FOLFIRINOX:E©] 2152.66 U/mL, GnPito] 3294.19 U/mL=
GnPoll Al t] =gkom, SAIHo R Fost zxto]lE B STH(p<.0001).
CEA 1 x| FOLFIRINOX:%©] 33.06 ng/mL, GnPit©] 123.49 ng/mLZ, GnP

./_":
ol A o Eokal, 7 o 1o Apol& Fof skt (p=0.0006) .

i+ FOLFIRINOX:Zoll A “AJaf <F3F o] 1,638%8(76.2%) o= 7H &
kL, g W Al 2 1899 (8.8%), ‘It F Al 2 3229 (15.0%) 2
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2 UESTE GnPwr ‘Ale) FFF o] 7487(95.0%), ‘& W Al 237
(2.9%), ‘I F A 16W(2.00)2 F o I Fols AolE BT
(p<.0001). HWFARA X & o] %= FOLFIRINOX:ZOl A ‘Al kel o] 1,969
(91.6%) 0. %2 S 2}x

o)
=

a0 gk Al Al 20 (0.9%), Y F A
' 1607 (7.4%) 01Tk, GnPToll = ‘Al <kgl o] 6779H(86.0%), ‘&t
A A 16W(2.0%), Y T A 949 (11.9%) o= YEhY, X8 Al
of W& Fx7F FAHSE [Fon|stAl AFolE K. TH(p<.0001).

oAl WA o ¥ FOLFIRINOX=ol A W74 flo] A8 =7t 1,0619
(49.4%), ®7 sk FA7F 1,088% (50.6%) 1A, GoParell A& FA] gk A7}
440 (55.9%), W3 Sx7} 3475 (44.1%) 0.2, A WA ofH
2o o3k zko] 7t AATHp=0.0020).

A & gekxg7tx] Ad- 717k FOLFIRINOXE o] Hk 56.6%Y, GnPato] #
I 78.73A 2, GnPitoll A X =R Q] 7)7ke]l &olak A ¥ A tH(p=0.0020).

HH

& A

R4
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® 4. FdAE g wE Ik 54
N = 2,936
W FOLFIRINOX GnP P-value
(n = 2,149) (n = 787)
APY o H- <0.0001"
= 625 (29.1) 65 (8.3)
A 1,524 (70.9) 722 (91.7)
44 0.6481
T 1,150 (53.5) 413 (52.5)
o4 999 (46.5) 374 (47.5)
A <0.0001"
504 w] =k 219 (10.2) 51 (6.5)
50TH 541 (25.2) 134 (17.0)
60TH 886 (41.2) 289 (36.7)
70tH 460 (21.4) 270 (34.3)
804 o] 43 (2.0) 43 (5.5)
214 <0.0001***
A - ARFA R 292 (13.6) 75 (9.5)
AR 2 el A 93 (4.3) 45 (5.7)
AL A 63 (2.9) 24 (3.0)
ZIEH(EAY, ], 5 &) 1,360 (63.3) 459 (58.3)
52 341 (15.9) 184 (23.4)
A 2 =2 4= (BMI) 0.3020
A A ZF 135 (6.3) 64 (8.1)
A 1,020 (47.5) 373 (47.4)
A 5 535 (24.9) 182 (23.1)
H| wk 459 (21.4) 168 (21.3)
g 7+ Asas 0.8743
PNy 833 (38.8) 313 (39.8)
Wl gl 1,281 (59.6) 462 (58.7)
=7+t 35 (1.6) 12 (1.5)

* p<0.05 ** p<0.01 =*x* p<0.001
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ANk 54 (A1)

N = 2,936
W FOLFIRINOX GnP P-value
(n = 2,149) (n = 787)
T 0.0058"
None 1,169 (54.4) 480 (61.0)
Ex 602 (28.0) 192 (24.4)
Current 378 (17.6) 115 (14.6)
A9 0.5484
None 1,318 (61.3) 500 (63.5)
Ex 597 (27.8) 205 (26.0)
Current 234 (10.9) 82 (10.4)
AGd 7rEE A5 0.7313
= 2,019 (94.0) 736 (93.5)
R 130 (6.0) 51 (6.5)
S A 0.0019*
SIR=s 1,379 (64.2) 455 (57.8)
R 770 (35.8) 332 (42.2)
G A <0.0001**
SIR=s 1,465 (68.2) 393 (49.9)
R 684 (31.8) 394 (50.1)
ECOG 35X <0.0001"**
04 1,970 (91.7) 684 (86.9)
13 177 (8.2) 92 (11.7)
274 ol 2 (0.1) 11 (1.4)
CCI(Mean (SD)) 0.89 (1.82) 1.51 (2.50)  <0.0001""
T A <0.0001**
Ta 1,041 (48.4) 290 (36.8)
A - 501 (23.3) 177 (22.5)
GRS 397 (18.5) 217 (27.6)
7)€} 210 (9.8) 103 (13.1)

* p<0.05 ** p<0.01 =*x* p<0.001
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2 544 (A1)

N = 2,936
W= FOLFIRINOX GnP P-value
(n = 2,149) (n = 787)
SEER 7] <0.0001"
Localized 85 (4.0) 20 (2.5)
Regional 398 (18.5) 49 (6.2)
Distant 851 (39.6) 601 (76.4)
Unknown 815 (37.9) 117 (14.9)
o] of §- <0.0001"**
S8 803 (37.4) 83 (10.5)
R 1,346 (62.6) 704 (89.5)
T Hd 27 (Mean (SD)) 3.64 (1.72) 4.07 (1.78) <0.0001**
CA 19-9(Mean (SD)) 2152.66 (4835.73) 3294.19 (5936.04) <0.0001°**
CEA (Mean (SD)) 33.06 (269.95) 123.49 (1136.00)  0.0006™
TE oA <0.0001"
Al Y et 1,638 (76.2) 748 (95.0)
ok A 189 (8.8) 23 (2.9)
ok = 322 (15.0) 16 (2.0)
WARA A5 of F <0.0001**
Al g tEt 1,969 (91.6) 677 (86.0)
ek A 20 (0.9) 16 (2.0)
et 5 160 (7.4) 94 (11.9)
oAl WA of - 0.0020™*
44 1,061 (49.4) 440 (55.9)
W7 1,088 (50.6) 347 (44.1)
S EFO)=x @)
A F FFA2AA 71 56.60 (153.75)  78.73 (214.52)  0.0020*

(Mean (SD))

* p<0.05 ** p<0.01 =*x* p<0.001
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3. FAAE s mE AY AF

k7 @ (FOLFIRINOX, GnP)ell wE AEE ol & Hlwsly] 93] 71
gh-nlo]o] AE 214 (Kaplan-Meier Survival Curve)S ZAd3F3T).
B A3, FOLFIRINOX X Eito] (P X manth AEgo] Golatr] =gro
, 271 9 HA(Log-rank Test)olA] p<0.0001% FAHSZ {23k 20|
HATH LY 4).

i

Group =t FOLFIRINGX —f Gemcitahine/nab-paclitaxel

1.004

=

-

o
L

Survival Probability

0251
p < 0.0001
0.001 N
0 1000 2000 3000
Time
Number at risk
2 FOLFIRING* 42149 314 56 5
[=]
O Gemcitabineinab pacltael { 787 64 9 2
i 1000 2000 2000

Time

a9 4. FAAR e e HEYT S AESA v
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A5 S (FOLFIRINOX vs. GnP)o] Apel mX|&= QF3Fs H7tslr] 9 &l
T

ZoF EX = r}ofdl oALF

A A, BC0G e EHASG, b ]

o

’

S FAS ¥ F2uE9d 28 (multivariable Cox proportional hazards
model)& A&3sIATH(E 5). T3, vz S2nHLAARFE Y A5 A4
o2 AAE7] $18l Forest plots ZHdatglom IAHs|gh4 gle 9
of , 9 291 19 69 77 AAESITE. Forest plotel A= 7} W
A 98] (Hazard Ratio, HR)9F 95% 413 +7H(Confidence Interval, CI)<
bowell 1 S 9lom, HRol 18 & A5 A 139 F7HE, 150

e A9t AY Age) gag ova,

1A
2]

L o,

B2y Az}, FOLFIRINOX X &ito] Hl8) GnP X2 Abd $18lo] 1.26W)(95%

CI: 1.14-1.40) sE3tom, o= FAHORE o33t

el A ve WS SAR delM el vis) 3o Ak f1glol
1.

1.048](95% CI: 0.93-

d

AH S 504 FITHE 7o ® HWEE uf, 50t AFE o] 1.13u](95%
CI: 0.95-1.35) =}ony & 60t 1.30HH (95%
CI: 1.10-1.53), 70t 1.5581(95% CI: 1.29-1.86), 804 o)A 1.94H](95%
Cl: 1.45-2.59) = AHd 9ol frolstAl F7hskgitt. A® o] T7hs a5 Al

e
X
o
fr
Ho
lo,
ol
o
X

'O
2
=

A= Frbehe AFS B, u¥ @xe A 9 A 7)E Asrt A
Eol dFS A o S,

AYPe FAS 7o, A& ARRAlA AFE 919de] 0.85w](95% CI:
0.71-1.01), A4k - =2 tell A4 0,908 (95% CI: 0.70-1.17), 71EH(EHA, +
o, F5 S)olM 0.9581(95% CI: 0.84-1.08) Sgkom, Au]x - shvj 2 o) A

1.0390(95% CI: 0.83-1.28) o) ¥ EAH o7 fFo3% ¢kqtr}.
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BMl= A ATs 7oz AAFTA 25 A o] 1.0641(95% CI:
0.89-1.25), FAFS 1.08H1(95% CI: 0.98-1.20) Z7tatR o, SA o=
FrolebA] gkar, mintel A9 Abg f1de] 0.9581(95% CI: 0.85 -1.07) ek
o} A EAH R Gol3tA &yt
g F Asdstal e st gl o] Aol A AR 917 o] 1,064
(95% CI: 0.97-1.15), Z7kotellAl 1.0881(95% CI: 0.77-1.50) =kor} B5F
SAHORE frog ate]lE HolA erskth.
T2 HEFA tiH] A SFAbel A 1.1081(95% CI: 0.98-1.24), @A
ST ARl Al 1.0080(95% CI: 0.87-1.14)= ko A o2 Fofshx] eFkar,
Ay w3 HFAAES JFor A FAANA 0.9791(95% CI:
0.85-1.10), &A FAAFlA 0.98¥1(0.83-1.15) & wofon} TAHoZ {9

7FEE S gl AR il s AbselA ARE f1de] 0.874](95% CI:

aEeke e AME dinl e AbEelA ARG $1do] 0.97H(95% CI:
0.88-1.06) *F}tort FAACE Folst] Fdor, T 3 = A O
v Qe Aol A AFE 91& o] 0,958 (95% CI: 0.86-1.04) skgkon} mpzrhx]
2 BAHoR foletA] skt

HATE 085 7IFo R 14 o]l AbgtellA Abg 3ol 1.38
w1 (95% CI: 1.19-1.60) =%ow FAHCZ Fos3dt).
CCI Ao+ 158 S71e wimboh A 913do] 1.0281(95% CI: 1.00-1.04) =%
omn, o] FAASE Fostitt.
TG A= FERE Vo E AR AT P95 AP 7ol 0.849(95%
Cl: 0.75-0.90)% JAASE FYstA ke, mF(0.934, 95% CI:
0.82-1.04)¢F 71E} H-£1(0.9280, 95% CI: 0.79-1.06)2] Z$-ol= Al $1glo]
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ko Ao ® fFolstA= Fdtt.

SEER ® 7]+ LocalizedE 7]5£2. %, Regional¥d W A4 ¢j&lo] 1.108H(95% CI:
0.82-1.49), Distant¥ ®j 1.1280(95% CI: 0.83-1.52), Unknown¥ uf 1.274)
(95% CI: 0.95-1.71) =kt B FAHo= fFolakx] &gkt

ol AAF= A A3 FUhet e wele] e, o] A | zlo]
AP E T AR 9ol 1.949](95% CI: 1.69-2.21) =9kt}.

T HAd A4S 1lem S7HE AP 913l 1.0581(95% CI: 1.02-1.08) =

Ztetglon AR ekl

ZFE A A CA 19-99} CEA £X= = W3lsie BAs19om, gro] 27}
-2 A 9FdE zhzE 1.06W0(95% CI: 1.04-1.08), 1.1280(95% CI:
1.08-1.16) <7tsl™ EAH o2 FoJst3itt.

T o= A A G AMES VFo R Aok A A FE AlEe AR ¢
o] 0.4491(95% CI: 0.34-0.56), &4 T A]Ps AFFS 0.359](95% CI:
0.29 -0.42) Ygtom THE EAH o7 503

WA AR o Fel A AdaA e gk vl @ek F AR Aol A}

=

9 o] 0.791(95% CI: 0.68-0.91)= ygrom EAHoOZ Gt xfol=
B, ok A AL FoshA] okt

gebAl WA AF= fASE AbsE dib] AASE ARgelA 0.7581(95% CI:
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A
HR 95% CI p-value

FAAE oY

FOLFIRINOX 1.00 (ref)

GnP 1.26 1.14-1.40 <0.0001"*
4

3 1.00 (ref)

1 1.04 0.93-1.17 0.4637
A

504w Rk 1.00 (ref)

50TH 1.13 0.95-1.35 0.1563

60TH 1.30 1.10-1.53 0.0023*

70th 1.55 1.29-1.86 <0.0001"*

80A o]/ 1.94 1.45-2.59 <0.0001"
A4

A - AR 0.85 0.71-1.01 0.0607

A2 - gl A 1.03 0.83-1.28 0.7974

AL - s A T 0.90 0.70-1.17 0.4502

IR, o9l - 5) 0.95 0.84-1.08 0.4521

4] 1.00 (ref)
A A ] = (BMI)

A AT 1.06 0.89-1.25 0.5177

7 1.00 (ref)

A= 1.08 0.98-1.20 0.1297

H| 9k 0.95 0.85-1.07 0.4191
1€ 7+ AFEst

723} 1.06 0.97-1.15 0.2305

Hal gl 1.00 (ref)

=7+ 1.08 0.77-1.50 0.6703

HR: Hazard Ratio, CI: Confidence Interval
* p<0.05 ** p<0.01 =*x* p<0.001
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IS5 FHAE o of w& A 913 (A1)
Ard
HR 95% CI p-value
Y

None 1.00 (ref)

Ex 1.10 0.98-1.24 0.1032

Current 1.00 0.87-1.14 0.9725
i

None 1.00 (ref)

Ex 0.97 0.85-1.10 0.6239

Current 0.98 0.83-1.15 0.7830
Aget 758 AR

18y 1.00 (ref)

U= 0.87 0.73-1.04 0.1285
a1 HAEY

18y 1.00 (ref)

U= 0.97 0.88-1.06 0.4914
T AR

18y 1.00 (ref)

U= 0.95 0.86-1.04 0.2484
ECOG 35 A4

04 1.00 (ref)

13 o] 1.38 1.19-1.60 <0.0001**
CCI 1.02 1.00-1.04 0.0345"
TG AA

A 1.00 (ref)

A - 0.84 0.75-0.94 0.0017*

SRS 0.93 0.82-1.04 0.2027

7] e} 0.92 0.79-1.06 0.2609

HR: Hazard Ratio, CI: Confidence Interval

* p<0.05 ** p<0.01 =*x* p<0.001
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%5 FIAE oW 2 B 8o wE A Y@ (AH)
A
HR 95% CI p-value
SEER = 7]

Localized 1.00 (ref)

Regional 1.10 0.82-1.49 0.5177

Distant 1.12 0.83-1.52 0.4679

Unknown 1.27 0.95-1.71 0.1116
o] of 7

S8 1.00 (ref)

A 1.94 1.69-2.21 <0.0001"*
T Ao A4 1.05 1.02-1.08 0.0007"
CA 19-9 1.06 1.04-1.08 <0.0001"**
CEA 1.12 1.08-1.16 <0.0001"*
Fu oA

Al g tEt 1.00 (ref)

et A 0.44 0.34-0.56 <0.0001"

g = 0.35 0.29-0.42 <0.0001"*
WA A5 o -

Al g b5t 1.00 (ref)

gt A 0.88 0.56-1.38 0.5649

o 5 0.79 0.68-0.91 0.0013*
oAl WA o

4] 1.00 (ref)

7 0.75 0.69-0.82 <0.0001""
i R E v e A 1.04 0.99-1.09 0.1260

HR: Hazard Ratio, CI: Confidence Interval

% p<0.05 #% p<0.01 #** p<0.001
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Variable N | Hazard ratio p
SEX Male 1563 | W Reference
Female 1373 | 0.98 (0.88,1.10) 0.752
AGE <50 270 u Reference
50-59 675 . 3 1.09 (0.92,1.30) 0.300
60-69 1175 I 1.25(1.06, 1.47) 0.007
70-79 730 . 1.64 (1.37,1.95) <0.001
>80 86 ¢ ——|1.98(1.49, 2.63) <0.001
Occupation unemployed 1819 . Reference
professional_office 525 L} 1.06 (0.93,1.20) 0.381
service_sales 367 | 0.84(0.73,0.97) 0.019
manual_labor 138 - 1.25(1.03,1.52) 0.023
Other 87| 0.98 (0.76,1.25) 0.862
EMI Normal 199 . Reference
Underweight 1393 | ik 0.87 (0.73,1.03) 0.094
Overweight 717 ~I~ 0.90(0.75,1.08) 0.252
Obese 627 | -l 0.80(0.67,096) 0.017
Weight_change Stable 1146 . Reference
Loss 1743 | W 0.86 (0.79, 0.94) <0.001
Gain 47 + 0.97 (0.69, 1.35) 0.840
ALCOHOL No 1649 n Reference
Ex 794 ‘i 1.12(1.00,1.26) 0.057
Yes 493 I 0.99(0.87,1.13) 0.895
SMOKE No 1818 n Reference
Ex 802 I 1.02(0.89,1.15) 0.808
Yes 316 i 0.99(0.85,1.16) 0916
Family_history No 2755 l Reference
Yes 181 ~.~ _ 1092(0.77,1.10) 0.362
1 148 2258
a3 5. APY 918 Q2lo] W3k Forest plot(Q17AFE 4 Q.91)
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Variable N Hazard ratio p
Treatment_group FOLFIRINOX 2149 [ | Reference

GnP 787 'l 1.34 (1.21, 1.48) <0.001
HTN No 1834 [ | Reference

Yes 1102 | | 1.03(0.94,1.13) 0.504
DM No 1858 | | Reference

Yes 1078 [ | 0.97 (0.88,1.06) 0478
ECOG 0 2654 n Reference

>=1 282 R | 1.41(1.22,1.64) <0.001
ccl 2936 | 1.02(1.00,1.05) 0.018
SITE Head 1331 [ | Reference

Body 678 | _§ 0.84 (0.75,0.94) 0.002

Tail 614 [ ] 0.91(0.81,1.02) 0.108

Other 313 ' ] 0.93(0.81,1.08) 0.349
SEER Localized 105 [ | Reference

Regional 447 —l— 1.15(0.85, 1.55) 0.374

Distant 1452 il 1.14 (0.85, 1.55)  0.382

Unknown 932 il 1.33(0.99,1.79) 0.055
META No 886 [ | Reference

Yes 2050 : | 1.88(1.65,2.15) <0.001
Tumor_size 2936 [ | 1.05(1.02, 1.08) <0.001
CA19-9 2936 | | 1.06 (1.04, 1.08) <0.001
CEA 2936 | 1.12(1.08, 1.16) <0.001
Surgery_status No 2386 n Reference

pre_chemo 212 | -l 5 0.44 (0.35, 0.57) <0.001

post_chemo 338 | -l : 0.34 (0.29, 0.41) <0.001
radiation_status  No 2646 || Reference

pre_chemo 36 —l— 0.86 (0.55, 1.34)  0.498

post_chemo 254 L 0.77 (0.66, 0.89) <0.001
chemo_change maintained 1501 [ | Reference

changed 1435 [ 0.73 (0.67, 0.80) <0.001
time_to_chemo 2936 ‘ ! _11.03(0.98,1.07) 0.226

04 1 15 2

a9 6. A A 2l tigk Forest plot(Q744 2.91)
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£ PV A4 ¥ FAAR 2l e Ad 99

A8 el EA zpolE mBASmA, AAEY A3FA S (Propensity

ol SdHQl ThEAls 24 Ay R IS vA AL 2k SR
4 lenz, AA £x 49 F e 1%l Psts dte At(trim)st

VA7 AUAA ZAAY 2 AE AL -, BAFE A

population)& 7|WFS 2 Kaplan-Meier AE34E AAdsto] Abd 918S vl
&k, 4 A3 FOLFIRINOX X &2 GnP X S0 Hl&] AE&o] #<l3)
A =dom, 271 £9 AA(Log-rank test) A3} p<0.0001% EAAXOE H
o138k AolE HITH LY 7).

ol

Tk, IPIWE A&st7] A3 $9o Iz 3 GHE Fdsr] S
Standardized Mean Difference(SMD)E A1Zt&}gt Love plots ZHdslqitt.
IPTW 28§ o] thi-ie] ®FoA SMD7F 0.1 WREO & 2kAste], F A5
o FHge] By 2o #F A 2AZHASS 0% F ddY. o F

o 2742 IPTW 48 Fol= D7F 0.1072 7|=48 2%
o Edde] ol AT (2™ 8). oo wek & <

A3}7] 9138 Doubly Robust WS Z83sle] B} A
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Covariate Balance Before and After IPTW

[prop.SCOre 7
SEXA

AGE D+

AGE 14

AGE 2+

AGE 3+

AGE 44
JOBCODE 8+
JOBCODE 04
JOBCCDE 11
JOBCODE 24
JOBCODE 3+
=14

Bl 0+

BMI 2

BMI 3

W CHANGE 14
VYT CHARNGE 01
WT CHANGE 24
ELCOHOL 04
ALCOHOL 14
ALCOHOL 24
SMOKE 0+
SMOKE 14
SMOKE 2+
FMHA

HTN A

D —

ECOGH

CClH

SITE 04

SITE 14

SITE 29

SITE 3+
SEER 14
SEER 24
SEER 31
SEER 9+
WETA

Mo DlAM WL A
CA18 9 Tog+
CEA logH
OPYN_[-
OPYN1 A
OPYN 24
RDYN 01
ROYMN 14
RDYMN_24

Q!
&4
o
e

o
o

o

o

o
& &
o
e

2

8]

o
L

o
[
L

®
]
O
o

]

8]

FOX_CHX_DIF_Iog 1

o° CelCgq®

]

Sample

%  Unadjusted

*  Adjusted

03 06 03
Absolute Mean Differences

0.0

a9 8. IPTW A8 3 SMD Love plot
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i
»

|1'I.|{ 1

457

Sy

Distributional Balance for "SEX"

Distributional Balance for "AGE"

608 04
04 03
Treatment Treatment
03 i " !
1 & i !
02
o1
ot
1K) oo
[i] 1 o 1 o 1 2 3 a 1 2 3
SEX AGE
Distributional Balance for "JOBCODE" Distributional Balance for "BMI"
Unad IPTW Adiusted! ; IFTW At
0o
04
04 Treatment 3 Treatment
uf af
1 02 1
02
oy
0o ) 0o
] [} | 2 3 L] i 2 3 | 1} 2 3 0 2
JOBCODE Bl
Distributional Balance for "WT_CHANGE" Qistributional Balance for "ALCOHOL"
on on
04 04
Traatment Traatmant
g a
1 £ 1
02 g2
oo 0o
1 o 2 1 o 2 o 1 2 )
WT_CHANGE ALCOHOL
= 4o =
4 9. IPIV 48 A5 &3 2o

_6"_




S

oy

di=

Distributional Balance for "SMOKE"

Distributional Balance for "FMH"

(L)
0w
iy Treatment Traalmant
0 050 0
£ ' 1
n2
028
e o 2 i} | 2 = 0 1 a 1
" SMOKE FiH
Distributional Balance for "HTN" Distributional Balance for "OM"
ne
06
A Treatment i Traalment
] ]
! 1
02 02
oa oo
o I 1] o I 1] |
HTN Ot
Distributional Balance for "ECOG" Distributional Balance for "SITE"
5
oy na
Treatment 03 Treatment
050 ! o E o
1 1
0z
02s
o
) 1 | o | 2 a o 1 2 3
ECOG SITE

" 9. IPTW 48 A5 X 2ol (A)
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TN

i
»

i 1

iy

Distributional Balance for "SEER"

Distributional Balance for "META"

o Unadusted ETW Adpusted IPTV Adjusted
ors
06
é Treatment g Trealment
as0
04 0 0
i B | B
0z 02
oo aon
2 3 9 1 2 3 0 1 /] 1
SEER META
Distributional Balance for "OPYN" Distributional Balance for "RDYN"
078 ors

050

Propertion

02

060

Treatment

H:

o 1 2 1] 1
OPYN
Distributional Balance for "CCI"
o L] 10 15 0 L] 10 15
cel

02
Treatment
E o g 00
1
02

o 1 2 o 1 2
RDYN
Distributional Balance for "MAX_DIAM_VL"
a [} 1n 1% 0 L] 10 15

MAX_DIAM_VL

Traatment

% 9. IPTW 48 A% B2 2ko] (A1)




Distributional Balance for "CA19_9_log" Distributional Balance for "CEA_log"

03
Treatment 2 Treatment
5
L] €00 ]
1 o 1
03
oo 25 g0 T4 e 25 50 15 100 on 25 §0 T8 10000 25 &0 18 oo
CA19_9 Jog CEA_log
Distributional Balance for "FDX_CHX_DIF_log"
T A
08
03

Treatment
E “ . E ;

& 8 0 2 4 ] -1
FDX_CHX_DIF_log

% 9. IPTW 48 A% B2 2ko] (A1)
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o
o,
>,
=
—
=
1

:cg
oX,
o
jt)
&
il
%
o
ok
=
ox
N
o
AV
filo
)
=
oft
o
“HH
o
ks
il
to
it

of Al MAE JFS AFHoR Frheks] A T ARG A
SHATHE 6) Fo wFsl Ad g MAE guA w3E

= ij!‘_
gpordr = QQE = FA AyLE Forest ploto& AlZb3}slgd
o

a9 10, YAH 290 a9 119 AAE T,

B2 Az}, FOLFIRINOX A &0l Hla) GnP A &S AFE 913 o] 1,338 (95%
Cl: 1.18-1.50) Fskom, ol TAMCRE Fosiqltt. o] 2= IPINE 4
g3tz A AWk Cox 3|FAEAMNA =F¥ A AFEH] 1.2691(95% CI:
1.14-1.40) Rt} Z713F Aoz, & oW 7ko] zpo)7l AddS5 HA o]
0 el 5 AlAFET

grae] A dAel v ool Ab S 1.0791(95% CI: 0.94-1.23) 3%
Ko, FAAORE frolakA ettt

AL 504 wwS V)FEo®, 60hE 1.3481(95% CI: 1.11-1.61), 70th:=
1.5940(95% CI: 1.29-1.96), 8041 o] A2 1.6491(95% CI: 1.10-2.43)2 <A
7kl wEt Al el fostAl FrherltE. 53] 804l oY T
IPTW & oAl 1.94)(95% CI: 1.45-2.59)% o}, A& Z thi
Aol FAXSRE fFoldt Afol= FA|Ho] BA o]F v x| A&

Aol7h QA FE SEHASS & 5 v,
BCOG 5 AAFE 08 /1F0R 1 o9 BxelAe] g 91Hol

1.4391(95% CI: 1.20-1.69)= YEltom, o= IPTW 4§ Z(HR = 1.38, 95%
Cl: 1.19-1.60) Kt} ALz Y F93% xtolE WAL o= 7]& A3t
FEI7E AEE] WA= FFo] T B T o YEEA =EuaS AlAL
ol OC1 A= 18 2718t wimpch A 918lo] 1.0201(95% CI: 0.99-1.05)
7tk Ao = yepsgton | IPTW 48 Ao+ SAACE Fog ZAAUR =
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1.02, 95% CI: 1.00-1.04)F o}, HA Z

< WA Axe] gyt FEACR B Wesd 45 AEds e

= AR

SEER ¥ 7]+ LocalizedE 7|52 %, Regionald uj A & o] 1.2691(95%

CI: 0.93-1.71), Distantd =] 1.30W](95% CI: 0.95-1.78) =to} A4S
28R kA, Unknowns 1.468H(95% CI: 1.08-1.98)% -rolstAl =%k

F= fle Abgel HvlEl e AREelA AP 91e] 1.84W§(95% CI:
1.60-2.11) % F9JstAl ¥¢kar, CA 19-99F CFA F=X= zZ2F 199 Z718 o
Abk $1%lo] 1.0881(95% CI: 1.05-1.10), 1.094H(95% CI: 1.05-1.14)& -9
A S71eklch. w3, oAl WA o F-= fAg Fxtel vls) WA At
ol A AL $1& o] 0.74H1(95% CI: 0.66-0.82)% frolalA wgtom S o

T8 Fde F AR A R o A AP fld e frelstAl Al ?
o ]

o
a1

sl
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¥ 6. IPTW B4 5 x5 QW

A
HR 95% CI -value

FAAE oY

FOLFIRINOX 1.00 (ref)

GnP 1.33 1.18-1.50 <0.0001"*
4

3 1.00 (ref)

1 1.07 0.94-1.23 0.2933
A

504 ] 1.00 (ref)

50TH 1.19 0.98-1.44 0.0809

60TH 1.34 1.11-1.61 0.0019™

70th 1.59 1.29-1.96 <0.0001"*

804 o] 1.64 1.10-2.43 0.0144°
A4

A - AR 0.85 0.69-1.05 0.1423

A2 - gl A 1.11 0.84-1.47 0.4521

AL - s A T 0.86 0.64-1.16 0.3300

IR, o9l - 5) 0.95 0.82-1.10 0.4992

A 1.00 (ref)
A A ] = (BMI)

A A Z 1.04 0.84-1.30 0.6933

7 1.00 (ref)

A= 1.10 0.97-1.25 0.1295

=1 hls 1.00 0.88-1.13 0.9522
1€ 7+ AFEst

723} 1.05 0.95-1.16 0.3435

Hal gl 1.00 (ref)

= 7hsk 1.06 0.80-1.40 0.6973

* p<0.05 ** p<0.01 =*x* p<0.001
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¥ 6. IPTW B4 5 x5 QW

A
HR 95% CI p-value
7
None 1.00 (ref)
Ex 1.09 0.95-1.25 0.2206
Current 1.00 0.86-1.15 0.9895
494
None 1.00 (ref)
Ex 1.00 0.86-1.16 0.9986
Current 1.01 0.83-1.23 0.9145
gt 7 AR

SIR=y 1.00 (ref)

A 0.85 0.67-1.07 0.1705

e PAHY

S8 1.00 (ref)

R 0.98 0.88-1.09 0.7463

G A

SIR=y 1.00 (ref)

A 0.95 0.85-1.06 0.3527

ECOG G35 = A5

04 1.00 (ref)

174 o] % 1.43 1.20-1.69 0.0001"

CCI 1.02 0.99-1.05 0.1474

T4 A

- 1.00 (ref)

A5 0.85 0.75-0.96 0.0083"

] - 0.95 0.83-1.09 0.4705

7] €} 0.94 0.79-1.12 0.4748

* p<0.05 #* p<0.01 #***x p<0.001
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¥ 6. IPTV 24 & 2 I 8l wE A @ (A1)
A
HR 95% CI p-value
SEER = 7]

Localized 1.00 (ref)

Regional 1.26 0.93-1.71 0.1308

Distant 1.30 0.95-1.78 0.0958

Unknown 1.46 1.08-1.98 0.0137*
o] of 7

S8 1.00 (ref)

A 1.84 1.60-2.11 <0.0001"*
T Ao A4 1.05 1.01-1.09 0.0073"
CA 19-9 1.08 1.05-1.10 <0.0001"**
CEA 1.09 1.05-1.14 0.0001"*
T= o

Al g tEt 1.00 (ref)

et A 0.44 0.34-0.58 <0.0001"

g = 0.34 0.28-0.41 <0.0001"*
WA A5 o -

Al g b5t 1.00 (ref)

&k A 0.87 0.49-1.53 0.6210

o 5 0.78 0.67-0.90 0.0011*
oAl WA o

4] 1.00 (ref)

7 0.74 0.66-0.82 <0.0001**
i R E v e A 1.08 1.02-1.14 0.0090"

* p<0.05 ** p<0.01 #*x p<0.001
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Variable N | Hazard ratio p
SEX Male 1536| M Reference
Female 1340 i 0.97 (0.86, 1.09) 0.594
AGE <50 266 M Reference
50-59 669 i 1.10(0.93, 1.31) 0.279
60-69 1156 I 1.24 (1.05, 1.47) 0.010
70-79 713 - | 1.62(1.35,1.94) <0.001
>80 72 i —l—|1.66(1.22,2.26) 0.001
Occupation unemployed 1789 . Reference
professional_office 509 ' 3 1.07 (0.94,1.21) 0.320
service_sales 362 I 0.84 (0.73,0.97) 0.019
manual_labor 133 - 1.24(1.02,1.51) 0.029
Other 83| —— 0.93(0.72,1.20) 0.586
BMI Normal 195 . Reference
Underweight 1374 | I 0.84 (0.71,1.00) 0.048
Overweight 694 ~I~ 0.86 (0.72,1.03) 0.108
Obese 613 |l 0.79 (0.65, 0.95) 0.011
Weight_change Stable 1133 . Reference
Loss 1696 | W 0.85(0.78, 0.93) <0.001
Gain 47 + 0.96 (0.69, 1.35) 0.830
ALCOHOL No 1613 [ | Reference
Ex 778 E 1.11(0.99, 1.25) 0.076
Yes 4385 I 0.99(0.87,1.13) 0.867
SMOKE No 1779 | Reference
Ex 786 I 1.00(0.88, 1.14) 0.974
Yes 311 . 0.98 (0.83,1.15) 0.774
Family_history No 2700 l Reference
Yes 176 ~.~ . 0.93(0.77,1.11) 0.396
1 15 2
2% 10, IPTW 24 3 A 93 @<le] 3k Forest plot(Q17-AL3] 8]
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Variable N | Hazard ratio p
Treatment_group FOLFIRINOX 2138 [ ] Reference

GnP 738 1 1.33 (1.20, 1.47) <0.001
HTN No 1803 [ | Reference

Yes 1073 [ | 1.03 (0.94, 1.13) 0.479
DM No 1841 [ ] Reference

Yes 1035 [ | 0.97 (0.88, 1.06) 0.487
ECOG 0 2605 n Reference

>=1 271 ' It 1.45 (1.25, 1.69) <0.001
ccl 2876 n 1.02 (1.00, 1.04) 0.033
SITE Head 1301 [ | Reference

Body 672 [} 0.85(0.76, 0.94) 0.003

Tail 598 [ | 0.91(0.81,1.03) 0.128

Other 305 [ | 0.95(0.82, 1.10) 0.481
SEER Localized 104 [ | Reference

Regional 438 - 1.14 (0.84, 1.55) 0.386

Distant 1413 - 1.16 (0.86, 1.58) 0.327

Unknown 921 HIll- | 1.35(1.00,1.82) 0.048
META No 874 [ Reference

Yes 2002 . | 1.88(1.64, 2.15) <0.001
Tumor_size 2876 [ | 1.05 (1.02, 1.08) <0.001
CA 19-9 2876 [ | 1.06 (1.04, 1.08) <0.001
CEA 2876 [ 1.12 (1.08, 1.16) <0.001
Surgery_status No 2333 [ | Reference

pre_chemo 209 S 0.44 (0.34, 0.57) <0.001

post_chemo 334 | R E 0.34 (0.28, 0.41) <0.001
radiation_status No 2610 n Reference

pre_chemo 32 —— 0.78 (0.47,1.29) 0.339

post_chemo 234 | ¥ 0.77 (0.66, 0.90) <0.001
chemo_change maintained 1470 [ | Reference

changed 1406 [ K 0.74 (0.67, 0.80) <0.001
time_to_chemo 2876 ! 1.03 (0.99, 1.08) 0.175
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Bl
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£ 758 72 2R 989 3obd S0l ne A 2
IPTW
T HR (95% CI)
mean(min-max)

Stabilized IPTW 0.89 0.62

(No truncation) (0.01-127.77) (0.32-1.20)
Stabilized IPTW 0.76 1.26

(1% truncation) (0.07-1.62) (0.99-1.59)

MSM

Stabilized IPTW 0.75 1.28

(5% truncation) (0.16-1.16) (1.02-1.62)
Stabilized IPTW 0.75 1.29

(10% truncation) (0.21-1.08) (1.02-1.62)
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= ABSTRACT =

Comparison of Survival Outcomes Between FOLFIRINOX and
Gemcitabine/Nab-Paclitaxel Regimens in Patients with Pancreatic Cancer

: Causal Inference Using the Marginal Structural Model

Hyeonhee Park

Department of Health Informatics & Biostatistics
The Graduate school of Public Health

Yonsei University, Seoul, Korea

(Directed by Professor Sohee Park, Ph.D.)

Background

Pancreatic cancer is often diagnosed at an advanced stage when surgical
resection is no longer possible, and it remains one of the malignancies with the
poorest survival rates. In recent years, FOLFIRINOX and
Gemcitabine/nab-paclitaxel (GnP) have emerged as the main first-line chemotherapy
regimens for advanced pancreatic cancer; however, existing studies report
inconsistent results regarding survival differences between the two therapies. In
particular, few studies using real-world Korean patient data have assessed the
time-dependent causal effect of chemotherapy regimen types. This study aimed to
compare the survival outcomes of FOLFIRINOX and GnP using inverse
probability of treatment weighting(IPTW), and to estimate the time-dependent

causal effect of chemotherapy regimens using a marginal structural model(MSM)
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based on electronic medical records (EMRs) from a single tertiary institution.

Methods

A retrospective cohort study was conducted including 2,936 patients diagnosed
with metastatic or advanced pancreatic cancer who received either FOLFIRINOX
or GnP as first-line chemotherapy at Sinchon Severance Hospital between 2016
and 2023. IPTW based on propensity scores was applied to adjust for baseline
covariate imbalances between treatment groups. Additionally, among patients who
survived longer than one year, an MSM analysis was performed to account for

time-varying confounders using repeatedly measured clinical variables.

Results

In the multivariable Cox proportional hazards model adjusted for potential
confounders, patients in the FOLFIRINOX group showed a significantly lower risk
of death compared to those in the GnP group (HR, 1.26; 95% CI, 1.14-1.40).
After applying IPTW, the FOLFIRINOX group continued to demonstrate a
significantly reduced risk of mortality (HR, 1.33; 95% CI, 1.18-1.50). In the
MSM analysis, the FOLFIRINOX group consistently demonstrated superior survival
outcomes compared to the GnP group, even after adjusting for time-dependent
confounders (HR, 1.28; 95% CI, 1.02-1.62), suggesting a robust causal survival
benefit of FOLFIRINOX over time.

Conclusion
This study provides meaningful insights by comparing the survival outcomes of

two chemotherapy regimens using real-world clinical data and estimating their
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causal impact over time through MSM analysis. By applying IPTW and MSM
based on propensity scores, the findings offer valuable evidence to inform clinical
decision-making. Future studies incorporating more comprehensive time-dependent
variables and multicenter large-scale data are warranted to enhance the

generalizability of the results.

Key words : Pancreatic cancer, chemotherapy, FOLFIRINOX, Gemcitabine/
nab-paclitaxel(GnP), Survival analysis, Marginal Structural Model(MSM),
Inverse Probability of Treatment Weighting(IPTW)
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