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INTRODUCTION

AEddE 7 3448 A ¥ 5 stHE, 59 4
£80] 10%°] EF}siri1,2]. ol 2A A&7t EF3 ol
= FA3sra o] gigk ghgo] £4 &%, 7] AdS
A7 ARl =471 gi7] WiZelth &2 FA7L #
Aol A Frdet &3] Wgol ARk, A A A] o] 7}
53 A= AA| 15% vlRto|tH1-4]. Althrt, &) 234

02 &3 W2 A9 50% o)delA e gl AT
QH5-8]. 1Z AT, FAI S o8t e A B
Z 9W Q0% & A= o]AET Yobxth g
3. FOLFIRINOX®} gemcitabined} nab-paclitaxel
walaw 2o o ayldol dotslsla e zssl o
BHlolA B2 AFT 5 AUTH9,10]. FZoll= poly-

Pancreatic cancer is one of the most aggressive cancers, and it is expected to become the sec-
ond-leading cause of cancer-related death in the United States by 2030. Its 5-year survival rate
is <10% and approximately 15% of cases are eligible for surgical treatment during diagnosis.
Furthermore, the risk of recurrence within 1 year postoperative is as high as 50%. Therefore,
chemotherapy plays a crucial role in pancreatic cancer treatment. Survival rates are speculated
to have improved since the introduction of FOLFIRINOX and gemcitabine/nab-paclitaxel
combination therapy for metastatic pancreatic cancer in the 2010s. Additionally, the imple-
mentation of both neoadjuvant and adjuvant treatments in resectable and borderline resectable
pancreatic cancer caused better outcomes compared to upfront surgery. Recently, not only have
these medications advanced in development, but so have PARP inhibitors and KRAS inhibitors,
contributing to the treatment landscape. This study aimed to explore the latest insights into
chemotherapy for pancreatic cancer.
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o tigt o o|F®7} H= A7t AP = Y H(Table
D [11-19]. &3], +8 AL A+ 1FESPAC-1)3}
CONKO (Charité Onkologie)-001 A7+= &3 =&
% gemcitabine®|Y} 5-fluorouracil (FU)¥} leucovo-
rin® & Bx Porstetg ol ailsE Q5o rH13,141.
ESPAC-1 & 200449 | Hlol&7F HuEict
[13]. o] A-ollA 28978 9] 3A+E 5-FU/leucovorin &
Feet S SHAY E= sHA AW, 181 5-FU<
A 1097 QY B2 20 Gy 59 FdIAA A=
£ AU = kA = AEE, 2 x 2 991 #HAHS
A5k 23818t 5-FU/leucovorin §4s}sta
H IE9 A4 22 Ut A 42 OF
B} 89051 =thhazard ratio [HR], 0.71; 95%
confidence interval [95% CII, 0.55-0.92; p = 0.009).
o] A4S Bl BHx At ayo] aHo|1 {5t

= Z0] Y3t 20079, Oettle S[14]9] A+7-2
2] & ¥ gemcitabine TR ¥ I} W 7| 729
fiz A1@<9l CONKO-001 @+ 237 B rt. of
Ao A gemcitabine 58 FAE 7|17+ & 1
ol =& FoJstAl 2Atk(13.470€E vs. 6.971€). 1
, AA BE 7172 F 1F 7l HITH22.170€E vs.
20.2704Q). o] Aol +A3t, gemcitabine &5
< X Aty ol 13 F shUE HEith

99 Hiolg & v o g, el gt Bz getstet
Q¥ HoA2 JSEUH. sHARE BX (5O = of
A oFgo] 7P £2A9 digt =29 X3 Foltt. 2016
doll= 4& AAES e E B8 5-FU Akl
S-19] ¥z 3getstetay A7 IR 16]. o] 4
FolA S-12 gemcitabine T= Q¥ v|g] AA]| Y=
717kl A AR AE BoFATH46.571 € vs. 25.571
2; HR, 0.57; 95% CI, 0.44-0.72; p < 0.001). AA=

< S-10] At & T HE KX FAIEraHo| F
ojof gt} AEA YA, S-1 Aol gt Q154 x}o]
o tigk HFo] "asitt. 201790 ESPAC-4 A 3
< Holg7F YR:EQUT. o] A4 F 73079 A
7} gemcitabine + capecitabine2 2 B X g3}t
S I g 2A93HE QI tH17,18]. Gemcitabine/
capecitabine 152 AA FL 7172 28.071€0|3 1,
gemcitabine @58 154 = 25.571 €0 A THHR,
0.82; 95% CI, 0.68-0.98; p = 0.032). T Fo+= t}7]
T, F29] PRODIGE24/CCTGPA.6 T A-Fyct A
T 237t RuEdYh $9E 347049 8 W 7|3
oA, mFOLFIRINOX+ gemcitabine T Q%] H]
off 71 AL 77t A dASHA o SUTH21.670€ vs.
12.871€¥; HR, 0.58; 95% CI, 0.46-0.73; p < 0.001),
A BE 717 FA $5FH 644 vs. 35.071E; HR,
0.64; 95% CI, 0.48-0.86; p = 0.003) [19]. 2021 X
1% APACT 99X gemcitabine¥} gemcitabine/
nab-paclitaxel (GnP) H&2H-& v wsl¥ct. FI%
63.271€9 3 #F 7|74, gemcitabine®] B3|
GnP B oA AA P& 7|7ko] AAH(37.770€
vs. 41.871¥; HR, 0.80; 95% CI, 0.678-0.947; nomi-
nal p = 0.0091). StAF, Y2} H7} W49l Ty AE 7]
Zrol A= R-oH|Rt 2ol 7F AATH18.0704 vs. 19.471¢,
p = 0.18) [20]. sPAITt £&& SWOG S1505 A7lIA
= mFOLFIRINOX®} GnP 7t f-2lulgt A& 7]7F Zpo]
= SIUTH21]

QA AHE 7hHs e HlolH & v o g, dAE A &
S04 gemcitabine + capecitabine T+ mFOL-
FIRINOXE 3 ¥R Alge] Bz Jgsistaioz 117
T 4 Stk GnP M8 Hx AT oA A}
& IAE BE5Ith B3, -] A 50| 9

Table 1. Summary of Clinical Trials of Adjuvant Chemotherapy for Pancreatic Cancer

Trial Patient (n) Control arm Experimental arm Median survival (mo) p value
GITSG [11,12] 43 Observation 5-FU/RT + 5-FU 10.9 vs. 21.0 0.03
ESPAC-1 [13] 289 Observation 5-FU/LV 15.58 vs. 20.1 0.003
CONKO-001 [14] 368 Observation Gemcitabine 20.2 vs. 22.1 0.06
ESPAC-3 [15] 1,149 5-FU/LV Gemcitabine 23.0vs. 23.6 ns
JASPAC 01 [16] 385 Gemcitabine S-1 25.5 vs. 46.5 <0.0001
ESPAC-4[17,18] 732 Gemcitabine Gemcitabine/capecitabine 25.5vs.28.0 0.032
PRODIGE/CCTGPA.6 [19] 493 Gemcitabine mFOLFIRINOX 35.0 vs. 54.4 0.003
APACT [20] 866 Gemcitabine Gemcitabine/nab-paclitaxel 37.7 vs. 41.8 0.009

5-FU, 5-fluorouracil; RT, radiotherapy; LV, leucovorin, CONKO, Charité Onkologie; ns, not significant.
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o] gtsteta ol yh-go] £4 oo}, A HEF A=
7} g5ttt T ESPAC-6 Q04+, oxaliplatin
+ gemcitabine 7|4t 43t S, F2H9] v Fe ®
F A =8} vlwsto], AAA| 353 EA(transcriptomic
stratification signatures)l we} ¥jAgsk= vlw A7
Y= 1 9lo], Aaprt FEEHT

Mall stot515tQ ¥ (neoadjuvant chemotherapy)
WA dEA=Rol, LS & T AT A0] w2

ks " TaE T
A0 oy gom, ol the 27] BAlel FolAE ot
A7HA k. B8, Whipple $47 22 343U $42

Jge, nx gesetane e AL 4
. So] A4t A o]

#sjolo} sk olgth. Tt FET FAS QAA

o]%zlo

o] F=3p7] higoll, A a9 F714<] A= 24
WIAIdT 34 dlolgHol~ E4& 3 LAt

(Table 2) [21-25].

5% bs@ AV, 4T A4 Yoz B4
15,2379 AAE A4 Bl Tt B TR
7 ALt o] ATNN +4 A YABFAEL
We BAE50] 42 WA L BASHT AA BE
go] o 29482 BolFHAA BF BE 717 2670

9 vs. 2170%;
[26].

o] o] 24 WHNFES B EA 7 ALY
AAES oz A% FAststay aHS Aot
O}, o] A AYE 7|7to] FAZHCRE [Fou|gt A
AE A & AH21,27-29]. SWOG 1505 AF-olA],
A 7Fse Aol 7P fet A Fustetay
< AEst7] Y93 mFOLFIRINOXS®} GnPE H7F3iA 4t
23 AR WEZE(40% vs. 48%)0| L E7F AR A= 7|7+

HR, 0.72; 95% CI, 0.68-0.78; p < 0.01)

(23.271€ vs. 23.670E)llA F2Jgt Zol& YASHA] X
FcH21). H2 AP 32 34 QHAEEC & A ®
e A% A5HE APt oy, 7 AERt A
= AAE stk H =80l € A°|tH30-32]. 1% st
=, dA) u]Z(Alliance 21806 [NCT043401411)3} v
d2=(PREOPANC-3 [NCT04927780])°1W e Xd%
mFOLFIRINOX (& A 8F7, £& T 4F)} 5
% mFOLFIRINOX (12%7])9] 8% Hl& F7lsh= 7;1
o7 Z3 F<l o] A Ao FEskaL UrH30,311.
BA AAZVFsE AZUoIA, A FAF}era ol
e 9 Hx FAsistain Y2 2o g wodH
[33-35]. ESPAC-5 4041907 ti4), FOLFIRINOX
E—‘& gemcitabine/capecitabineS 2 413 JA3}sta
= A A vIE &3 A2 Hle 1d JE&0]
cz%*il%it}(HR, 0.22; 95% CI, 0.09-0.52; p = 0.0001)
[35]. t}gt, A8 ge3lsta oA ojd A wmHo] 71
F27A), T RE F716H= Aol F2A 9 g =2
7} X8 FoltH36,371. 13, o3 A5 FOLFIRI-
NOXQ,]. ol—7;]]o]— /\/\ x{ oJ»OPg]._]-_g_lgo] 7]»_‘=k1o]
E3HA3 A% SAEA /9T AIHYS At
[38-401.

A51x stokststQ H(palliative chemotherapy)

A ALY At o] o] HolH HFEHE At =
2 AP JFLAE F&0] E7Fctthe AS 1L,
HE A EA9 389 2 o]io] &3t B2 o] M4l &
A3teta g wrotof g}, shARE g2 dsketa
Hol 71 Ad/gdol At o F sty ol= Asf w2 Al
2 FES0| Al "41"?_ W2 A H A Aldfjst
Aot AAEE Ao E anAql FAststa AL
oFEo] ERIEE 38A U A2t vehkal ok

Table 2. Summary of Clinical Trials on Neoadjuvant Therapy with Resectable Pancreatic Cancer

Reference Patient (n) Therapy Resection rate (%) RO rate (%) Median survival (mo)
Palmer et al. (2007) [22] 24 Gemcitabine 9/24 (38) 6/8 (75) 9.9
26 Gemcitabine + cisplatin 18/26 (70) 12/16 (75) 15.6
O’Reilly et al. (2014) [23] 38 Gemcitabine + oxaliplatin 27/38 (71) 20/27 (74) 27.2
Golcher et al. (2015) [24] 33 Surgery 23/33 (70) 16/33 (48) 144
33 Gemcitabine/cisplatin + radiation 19/33 (58) 17/33 (52) 17.4
Casadei et al. (2015) [25] 20 Surgery 15/20 (75) 5/20 (25) 19.5
18 Gemcitabine + radiation 11/18 (61) 7/18 (39) 22.4
Sohal et al. (2021) [21] 55 mFOLFIRINOX 40/55 (73) 34/40 (85) 232
47 Gemcitabine/nab-paclitaxel 33/47 (70) 28/33 (85) 23.6
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1A &oF31skq H(first line chemotherapy)

19979 Burris 5[41]19] B3 o]F 3P4 FA<dol
gk At H Ay A A A wolF.
o] A4, gemcitabine &=Q2H-2 5-FU X752} H]
wsto] P& o5 55 43 E AF SV SHA o
FA o]FE Moot AP AU tgt gem-
citabine9 A3, gemcitabined} §A 5= 2
Hojl 718kt w2 AR S 1Y Ad 20
A 5 3 AFAIEANA FBAR] HolHE BojE A
2 "¢ =89k NCIC CTG PA.3 AlgL erlotinib
(EGFR tyrosine kinase QJAAN)I} gemcitabine®] ¥
80| gemcitabine EQH BT} A YEENA A
Aoz {oumgt /S Bckal W HTH6.2471 4 vs.
5.9170<¥; HR, 0.82; 95% CI, 0.69-0.99; p = 0.038).
o] AP E= Aol AFY TR 569 = L=
g 34, 0|5 WA, A tix AFAIFeltH42]. BE o
Eo] mu|go . B35}, o] A= gemcitabined E
A okEo] 3o ® FHZHQ HolHE HojE A A+
o}.

2010¥ o= AP Aol it FAsteta o
A E OE A S ASshe F 7HA 8% A7 A
t}. 20119, Conroy 5[9]2 FOLFIRINOX ™ gem-
citabines ¥7I3t 72| 34 PRODIGE A& 23
£ Bk FOLFIRINOX 1FolAl AA A& 717k
11.17§€0]2} 1, gemcitabine &A= 6.8714°13
tH(HR, 0.57; 95% CI, 0.45-0.73; p < 0.001). 134 &
HA =44 vl go] 7] "iEel, 53 A FHE 7H=l
oA B EE A &Roln § 22l 20134, Von
Hoff 51012 GnP t} gemcitabine ©=Q¥& v|w gt
Aold Y SBAE o= 3 34 72 WA
glolEl & B} o]52 Hold AZES 714 8619
9] 3teta ¥l Aol gle FAE BAHFC o] T Al
HoA GnP= HA| AL 7174 gemcitabine &54
HHh Q+AHB. 770D vs. 6.670¥; p < 0.0001; HR,
0.72) [10]. 2017¢¥ 9= MPACT A]&0] otxlotA Q&
o] 2%%t X3 AZ 1Fsto] o] 2FE = SAfA
B71sl7] 913 $FH IS E AFE P FrH43). o] A
TolA S AA LS 717 12.170 €0, FX18
RBE 71712 8.471E013ith. #Z NAPOLI-3 AolA
AL gloJgof W2H, NALIRIFOX (liposomal irino-
tecan plus FOLFOX)+= Aol &Y Ao A GnP
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o} vlwsto] AA AL 717H} 7Ry P& 7S FY
A FHtH44]. Tht, NCCN (National Comprehensive
Cancer Network)o|A&= NALIRIFOX9] AHE-S A|A]5}
£ 52 559 A7 958 dAsHY, o] 9H2 FOL-
FIRINOXX.t} $-9|& Ho]x] oFom FOLFIRINOXS}
H| W3] AFs5] B2 H]-go] B A& AFFATHAS]

FOLFIRINOX®} GnP F ©o| Zo] § Y279 tj3]
A= AAHAQ vl A dlole 7} gk ok, X2 A+
oA =4 JPA AFY 124 T 80X F BE8H
< 3FH 02 ¥ WS b, FOLFIRINOX7} §H5-E0]
o] £2 F02 BuErH46-48]. FF A=W F 14}
A7 AL 9] 77 /et ohet 12} A= Al
322 B 32 A7 A¥o % 7|gtsfof gt

22F E= 2 g3k ¥ (second line or rescue
chemotherapy)

238 A7dgol digt 13 Fasteta o] WA=
Botal, 12 At a S v g H 2o A2
4o IPS AFsHA "ot wEhA, 2 = 22 I
3tk g S Fesof qHrh[49]. SkA|NE [P AFL
of digk 23 skt Hol tigk tlojE = wi-¢ A
ojttk. NAPOLI-1 Ald =%} Ao, $E-2 &vR 94
AgEo] IRE I 20149, CONKO-003 34 A1E
2 oxaliplatin, G4t 183l 5-FUE Z&3t OFF 99
< gemcitabine WA A& & 3149l 21 ¢4s}ista
Hog AASHY, 5-FU/leucovorind H|n S of A
A AEENA Fuet /HAAS BATHGE.970€ vs. 2.97
¥; HR, 0.66; 95% CI, 0.48-0.91; p = 0.01) [50]. 2018
ol %€ FOLFIRINOX 89S AHES 99+ 24
ATE 24 FAefstayioz HuErH51]. o] A=
gemcitabine H/go] & E7HEA] At gk 22+
A82A & st 54 Z2g3 9% 858 Ko
FUTh F 4879 &A7} o] Ao Hoj3len, 3 F
Y BE 71242 5.8ME05% CI, 3.7-7.9), TF AA
A& 7172 9.071€(95% CI, 6.4-11.6)°]3]ct.

20194 9+= o]Ao] gemcitabine 7|¥F 9 HE& ¥
ol et BAEE W= & NAPOLI-1 34 &+
29 AR 2E 237 R Qi) o] AtolA F 417
¥ 9] 327} nano-liposomal irinotecan @& 84,
£ e E 529 v

?Jt}. Nano-liposomal irinotecan®} 5-FU/leucovo-

5-FU/leucovorin, = &
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rin 159 £33 A2 7|73 AA = 7|7 BF [
uotA A= JTHFZAY BE 717, 3.170E vs. 1.570
¥; HR, 0.57; p = 0.0001, A = 717}, 6.270<L vs.
4.2714; HR, 0.75; p = 0.039) [52,53].

et 52 X2

AGAe ol dARI A 71 A B o
2o, & X =] B} 2 ¢ HE= 2 A87F DA
AoA FE2 AT oju] AFHXOI, erlotinib}t
gemcitabine®] H-& a2 A A= 7|7HoA FAA
oF FIu2F) MAE B LS LA =ZATH
[42]. ¥]& 2o 23 A5 A7} 2/34 AFAE
A AR oJH 5] W2 1/1bA A7 218 Foldt.
o] T 2 13 g AT 54 374 ¥olet AF

5] it

PARP inhibitor

FALl 4-7%= BRCA 1 or 2 f4A9] Ar&H £
Hol oA TAgich54]. POLO AolA, 4 16
F 3¢ 12 S Ed 715t sska ] B4t JegstA] o
BRCA =10 Hol4d A A 1540] olaparib
(PARP 9AA) T 9oz 729 v = TH55].
Olaparib §4 ¥ o] v]af Fx18§ F= 7|7t
oA Fougt fAE BATHT.470€E vs. 3.871¢Y; HR,
0.53; 95% CI, 0.35-0.82; p = 0.004). °] AFHL G4
S¥o7 Y BoFAY, w2 HE3 FE Wg9
g = Qe EA7E € & AoH56]. 1A%, o] A
E e R 27 EHEd 23 99 § AP g2
BRCA T PALB2 444 EWo] 2184 F<t &
A=A olaparibE FA QWO R 1HT 4=t}

Microsatellite instability

u Y94 B2 (microsatellite instability, MSI)
Ql HAY FL, DNA E3 & EL(DNA mismatch
repain)] d%o] 21om, Lynch S5+ &2 4 4
ShoflA e 4= Sl ol2’t Y SR AA 2R}
o] 1%=, W98 A B2t th2A 5-FU gem-
citabine®] e+ ®¥h-go] @3}al, FOLFIRINOXO| T3t
Hkgo] £2 Ao 7 AdHA JrH57,58].

W2 FEoA ol#g MSI TY=2 WY A &80 o &
H-g-5hH o $7F ETH59]. W A3 ZRAE AAA FA|
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= HY Azt & AN AEET AlxE 23 ] A
LS gAIskE M= A= FAoItHe0]. By A=A
EZJE JAA A % 5] pembrolizumab2 PD-1
= A5t 294 B 20| e YOI ad
% 4= AtH61]. Pembrolizumab, @-PD-1 &4 A
+ PD-L1 ¥ PD-L29}9] 5285 Ad3trH61]. 12

<

1 YA, pembrolizumab2 ¢ HY v /A1
tHo61l. 12714 B2 EYA] B4 23HdMMR)= 711 A
Y o FAES HAFLE g 24 AolA AT A
6 % ZA#Z vr-S-E(objective response rate)°] 62%
Fom, 1% 272 4§33 Holt

KRAS mutations

KRAS ®o]&= #1794 90-95% A=, AT &
F T 7)Ao A=t 40|t shA|TF KRAS E9H
ol erggtH o g AA7t E7Fssittal AR, 1
U, sotorasib (AMG510), adagrasib (MRTX849)o]=}
£ KRAS®* (F<tol A 1-2% HAE) AAA7F et
ATH62,63]. F A= HIE/ GDP 29 FZ(inactive
GDP-bound conformation)2] KRAS®'*“o]] Aeiz] o
2 383 E719% o2 Agsto] KRAS A58 AAgH
o, 1399 gt A 109 3 50%9] w2 vHES
Ql adagrasib &% X7 E[63], 3 A ARZE AL
st7lo] He 4= 9t} E3L § &3 KRAS Ed#0lQ
KRAS®™? (FgollA 37%)° tigt & = 28 2
o|tH64].

CONCLUSION

F6] B2 AmHo] AEEHIFNE B, F
ZAolA aA Aure BA g 199049 o]F,
16,0008 9] A4S tjaoz 3t 3070 ojAte] 34 A4t
AE F o 57gko] BE 717F A7 SHoA AAGF o]
5& B} JAsstay2 oA FFEe F9 A=
TojH, #o] Ao A& FOLFIRINOX®} Gem/nab-
paclitaxelo] #Zo|t} BX gtslstgyio g = HHF
© 2 gemcitabine 7|4t A&7} AEE 4 9lo =2
A% AHE 71 FAEAE Bx AP 22 mFOL-
FIRINOXE 1T 4 oot & A A3 afoA
T mFOLFIRINOXE Agd 4= oot &&= Aol
A9 ETE 7digitt. g 7HA] A ®=of H3hEA] g,
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