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Pancreas cancer - Is chemotherapy necessary?

Chung Hyun Cheol, M.D.

Yonsei Cancer Canter, Yonsel University College of Medicine
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1. Single agent chemotherapy

1} SAfluorouracil

AFddel A 74 el A ARE DAE thymi-
dylate synthase (TS) &&l4¢l 5-FUe|t}, 1970\t =
HERE A gl tigh Bzt A3tE o] ¥hE-§8 0-67%
2 cersin), 1975 BEdA e R B uE 21248 e
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vlwd & wbd, AFEH 95 gojoz FGrlg A=
198545 o] &+ HhE-80] 0-19%] Bt AEVIE
42 - 55 Yol o|ghgo] & JAAT7 Al FHA
Lol ETati ofF] 5-FU Fajd] st £33} uhygol
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Table 1. Single agent chemotherapy in pancreatic cancer

Drug Number of patients Number of responders (%)
5-fluorouracil 273 68 (25)
Mitomyein 71 17 {24)
Doxcrubicin 25 2(8)
Cisplatin 14 00
Ifosfamide 126 18 (14)
2) Mitomycin-C 483 TS AAAR tomudexs °| &4 wiAd = &

Mitomycin-C+ T84 2 x5 4712 2828 E3sl
W w8 8-0] 27% R 5-FUd ole] FHA= 4 A5
o 7lsAel Adx GAolY HA wi-ge ojEt} B&

Aoz ogsta sl

3) Anthracyclines

Gastrointestinal Tumor Study Group (GITSG)ellA]
Aldet HAxo] AFAao| 93l adriamycind 13%2]
ib8-go] THEE Q1 o™, epirubicing] 75 474 A2
F ES 4Fupd 40-0mg/m’ ¥o])7h Al#E e
3-37%¢] Whg-go| Rusvh eyt mitoxantrone
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4) Ifosfamide
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g, Wilss e $dd 4e Al s o
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5} Nitrosoureas

Carmustine{BCNU), lomustine (CCNU), semustine
(methyl-CCNU) =5 #7gete Ales]e]  zr]el
13%9] ¥h3-&o] FaEdoy B2 A8 ddos o
ECOG ¢d7olAlE 6% whg-&o] FEHL Carter
9} Comist o1& 37F4 AA 25 9H4-&2 5% 9=z
wWaad ol Streptozocine & islet cell £ &7
Yol Atoll A= 8%9] WhE-&o| #AHUTT
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7) Docetaxel

Gustave-Roussy Instituteoll | docetaxel & ©]-&84
176419] 7} Ao| @M 5al(29%)el M ABH gk g &
Talg o) ag Ha8 08 3doy ARE Fos]o}
oo ol A 24 AT oldgre EFI} B
57 gapgdet,

8} Topoisomerase-1 < HH

Camptothecin2 53 7t FoI3t= vE A 33440
A 2atd e’ irnotecan (CPT-11)¢] 33wt} 350
mg/m’ §Fe 2 delolA AHHADL 3ol A -7
#a 7t FEHAL, FHAEZIE 5 EHEA
S Toponsomerase I g9 e Fof W] u}
& &%°] 22 Z (schedule-dependence), A|&3 <1
BT Ee Y ARste BPeR ATt A
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9) Gemcitabine

Gemcitabine (2',2"~difluorodeoxycytidine)-& cytara-
bine#t T3} oAl ARZE F-AME deoxyceytidine f-AF
A2 AR kA o]}, Gemcitabine M E oA Q14
g #HAdles) SFHEe dAbbESl  gemcitabine
diphosphate®} gemcitabine triphosphate?} 5] 3t}
4-& vebdith Gemcitahine®] cytarahineoll ®]3f &b
Fgo] 52 712 @ cytarabineBr} A% 284
o] 3-4uf) Eo} AET Fd3 ME Nz oA olF
So] =11 @ deoxycytidine kinase$he] 23440 B,
@ gemcitabine triphosphate®] M|EW A A A|7ke] 217]
o] ol ), Multicenter Trialol 4 44<f¢] x5 /8%
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Table 2. New agent single chemotherapy in pancreatic cancer

Agent Patients number/Response rate(26) Median survival(month)
Iproplatin 3/32 (9 not stated
Trimetrexate /14 (D) 3.3
Edatrexate 017 {0} 3.0
Fazarabine 014 () not stated
Aziridinylbenzoquinone 0/21 (O 1.3
Methylglyoval

his guanylhydrazone 2/32 (6) 7.6
Amonafide /14 (1 2.8
Docetaxel 5/29 (29) not stated
Topotecan /15 (0 not stated
Irinotecan 34 W 5.2
Gemcitabine 544 (11) 5.6
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18], w5~ Fod), gemcitabine Fo} oAl AE7]7)
(56570 ol 441883 1 FF8(18% o] 2%)o] =
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B A EdstA AR A @ AN A
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ae]n @ 5-FUe di$ cross-resistance’t §1i= o]
ez AAEL vt )by Foj gk qgo
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cumulative clinical benefit ratet 184% 1 13 A&

B 15%AHT. @l ol2lgl Avel e Bopska of
’4}- A5 A8 Al FdAEY|H] 6719 W
el Fapste] HEA g 2ol Y& FE AL
53817 o9y, webA #@43 gemcitabine?] T
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M Al marimastatel] 2)a) W] 1AL $fellA] BE 7]
7to] 77)¥ o122, marimastat-S gemcitabine™ =&
Alell 9778274 Z7EE e

10) 2IE} ot @ x5
At FA33b iproplatin,  trimetrexate,  edatrexate,
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famidego] Ay ot 9 Nkego] 0%, ]—A‘E_._
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2. Combination chemotherapy
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Ao s FHAEg
5-FU ©#5F o} 5-FUS

ddAAZE g7 HEA
7]—05__ -5]._‘: o‘:U_Ero:]iq.
EFHAR WERoyo] sutsa] ok gl&e P

dstet & 4 9l wehA 5-Fuel e} of4lE ﬂ;}é}ﬂ#
= g Frte void R oy g 33

tEo] A&V F48 FESHA] %5ta 12-145F 4
Lol Eaairy, F2 5-FU 22 3= oA HE
ao] A=Ay WM F =¥ o} FAM (5-FU,
mitomycin-C)I}  SMF
(Table 3).

L
L

=2 O3
= T

adriamycin, {streptozotocin,

mitomyein-C, 5-FU) %4

AFst - A Awsk Bagol -

1) FAM =g
FAM 8¥& 37%2| W&~ } 9N e] whE713t, 12
HEe AE7|Zho] RnE Qe A 3 AN &

sheo)x) gahedct

2) SMF =38t

19700 o] Sabell A 1930t & Alelel A 24 AF
oAl 30-45%2) &7t ReEo] S BA HAUo,
Faiste] g At o)k E mavh E3lE A
Eaacf . BukowskiS-e SMFS} MF(G-fluorouracil,
mitomycin-C)2| H & 5argjghof ofsf Al w, ¥
E&AME A7t Ao HE5% Tl 8%), A&7 T

Table 3. Randomized trials with more than 50 paitents included

Response (%)

Median survival (months)

FU + CCNU Vs not significant 3
hest supportive care 39
Melphatan Vs 1/43 (2) 18
5-FU+methyl CCNU Vs 4/41 (10) 3.3
O-FU+methy CCNU +

streptozocin 3/43 () 29
5-FU + mitomycin-C Vs 52/60 (8) 4.1
SMF 19/56 (34) 4.2
5-FU Vs - 5.1
5-FU + Adriamyvcin Vs - 47
FAM 4.7

SMF Vs 366 (4) 4.2
FAM 9/63 (14) 6.1
FAM Vs 4/29 (14) 27
SMF VS A28 (14) 4.0
SMFE(modified} 4727 (15) 31
5-FU vs -7 45
FAP Vs (15) 35
Mallinson (21) 45
SMF Vs 4/49 (10 10.0
CCC 2/38 (5) 50
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Table 4. 5-fluorouracil and leucovorin trials

Vol. 57, No. 4, 1999 —

5-FU dose leucovorin dose number of patients/
response(%)

30mg/kg every 2 weeks 100-200mg 4/8
600mg/m” weekly 500mg/m° 2/27
370mg/m" 5 days/5 weeks 500mg/m” infusion 0/19

total 6/54 (11)

¥ Aolzb g1’ U 175). FAM3 SMFE u)x
3 A7, CALGB groupel A= dkg-go] FAM 14%,
SMF 4% %21 GITSGl A= FAM 14% SMF 14%%
Zto] 7t gioiet.

3) Mallinson =%

Mallinsons G=&°] E7}53 oA 5-
methotrexate, vincristine, cyclophosphamide® }_Jt‘i]-
o Folgl t}8 217 5-FUS mitomycin-C& 65
o8 FoztdlM A5 E AldaA ¥ 73 H]iL"l
AE7N 7] AR MFGR NE2FE 97, -
fu 5-FU @& Mallinson =% 281 FAP(G-FU,
adraimycin, cisplatin) 2% v)asts A 34 AL A3
HhE-8 2 A 7%, 21%, 15%000 BEATS 457
4, 45709, 35702 Aol 7h AT,

4) 5-FUe} nitrosourea X8}

Kovachs® 5FU 9554, BCNU ©EFds
5-FU% BCNU ¥ &5« ATg vug v, vhege
16%, 0%, 33%°]8 A&7|3tellE= M o Apolo] o]z}
gl¢ith. The Veterans Administration Surgical Onco-
logy Group9l|#1:= 1524 9] gzt 4] 5-FU% CCNU2
Fold 2o ARE shA &2 F& Wt up F o
A AEFIZE] Zo)7) 2T Streptozocin ©1Y melp-
halang 5-FU$% methyl-CCNU Zgoll Z7135 790
= dbgEolu AE|Th Aol gl

5) Cisplating &aez st =3t

North Central Cancer Treatment Groupell4] 675
4o 2 FAP (5-FU, adriamycin, cisplatin) 23S A
deted 219690 WH3-& 4719 BEVIHE f sk
t}. o]¥ Mallinson Z%3 5-FU ©%, FAPE "3
A 3 4 Aol M FAPT 15%9) uhe-&3) 155 A&
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7170E Uehde] o]de] AFg vHEEld JelhiA] %
3}9&‘:} Memorial Sloan Kettering Cancer Centeroll A

+ Cisplating 422 3l CCClcisplatin, cytara-
bine, caffeine) %% 28«04 A]3)3le] 3992 kg
&% 2659 4EZTE IS 5 Uk 2y CCC
257 SMF =S £33 8ol 23 vl Ao CCC =
& SMF 23l vlsl #al&(7% ol 10%)0] %X e
o, AZ717H35709 W 5309 e8le Fastgn®

6) 5-FU modulation

HAdLelMe 5FUZE 71 g3l nz o Fedol
et o] leucovoring W-E-3h= 4709) A 24 A7}
AR hege 11%2 5-FU @55oe)
ztel 7t 919l tHTable 4). Morrell 58 PALAS WA &
o g 5-FUE 24A)7F BF(2600meg/m2) 3921
Whe 88 5%0l] Baataem®™ 5-FUel leucovorinit
interferons &A% 125%9] uh3-&3 557499
AE7|7r0] FE5e] 5-FU gEFapo} 9534 &
ST, wela obH7tA| thapelAlE m%?’%"i’*‘l
5-FU &5 Folit} a3 4285 M7 5
A glon mAH 2ing AE Lo Bsf BHEFE
of ojg A5&e| Frke #ER1=A gt

7) 5-FU X|&& HFe| gemcitabine 5850

5-FU¥ bolus® Fojshe Anths A 439 JFH
ol Bt EAHY rHedo] A% AAHR glod, %
el M E HZe] 24 AFAY ol 15-20%2 Al
% Hisn 9t} Gemcitabine?] A$ O 5-FU%
cross—resistance?} glow], @ A% AFA YeElvge
Fago] F2 FUdd HALR gemcitabined] H3HE
I FREA G, G 7] Hs] deoxyeytidine kinase
& oAlsle] pyrimidine synthesisE ¢lAlslu 2 5-FU
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Table 5. Classification of clinical benefit measures

Primary measures
(1) Pain
1) pain intensity {measured daily on the MPAC 0-100 visual analog scale)
T positive: an improvement of =50% from baseline sustained for > 4 weeks, assuming a minimum pain
score = 20
@ negative: any worsening from baseline, sustained for 4 weeks
@ stable: any other results
2) analgesic consumption(measured weekly in morphine-equivalent mgs)
@) positive: a decrease of = 50% from baseline, sustained for =4 weeks

consumption =10

assuming a minimum analgesic

@ negative: any worsening from baseline, sustained for 4 weeks
3 stable: any other results
3) Karnofsky performance status (measured weekly)
D positive: an improvement of =20 peints from baseline, sustained for =4 weeks, for patients with a
performance status of 50, 60 or 70

@ negative: any worsening of >20 points from baseline, sustained for =4 weeks
@ stable! any other results

Secondary measure (measured weekly)
1) weight

(D positive: a weight gain{excluding third space fluid} of =7% from baseline, sustained for =4 weeks
@ non-positive! any other results

Analgesic Pain
consumption intensity
. Performance
Pain
status
Responder
Improvement in hoth Non-responder

Stable

arameters Stable in one
b In both parameters

parameter, improvement in
the other parameter

Worscning in
either parameter

Weight

/\

Responder Non -responder
27% Inerease in Stable or
body weight decreased weight

Figure 1. Assessment of clinical benefit.

3 okA Z A A ¥}, HidalgoS< 2649 8148 iAo 4, 45%9] clinical benefit(Table 5, Figure 1)S ##3}
2 A &3 H4F 5-FUS gemcitabined et AF o] o] 2Fd W e MAEHATY
gk oA 124 A AR & 192%, A&7 103 A
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Locally advanced cancer

=4 AYPHJoZ peo] BrbEe F5 YA HREY
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A g5 4000-6000 cGy AlSstHEA ] 2000 cGyrhct
5-FU 500mg/m*%/Qe] &%z A 34 Fofshe 4
ol AR g5 R E R AEZ|RY] FrE FRIFHA
ol gy HAp AR B 5-FUS 54§ 23 2apA
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Ehda] grshrt?, wak ECOG Aol HE 5-FUol Hha}
A g8 WP oM 5-FU 9EAZ KT} 533 0]
A 2590w GITSGol & 5-FUsH WAt al s
F st WA X7 F SMF 28& Alg§ o
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o, oot e AFANRTe T3t 93
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AEsht Ay AR dEAERcE HEARE
Ao g Arlg Ange F718 AT F A
ok et ofd e A vhgEe] W] g 5=
o] 7}5% FAlME FFAZZA ooy WS
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Adjuvant Treatment

FEA AT APl M A NHE AT
ok Conlon5™'& 67 X738 6849 &AE 1184
(179%)0l M 2" A7 shestden, o|F 1249
(10226)7F 5 ol MEFES Wirdsie} Ttalian Group
< 2R Few Adgstn REAEE AP g
Aefoll A S prabg Adsie] Alust 780l A 12%E
T, 62% A3Awe] T3, 97%9) Fajol
A i B g o)zl g s Belakn 5 F R

g7 ode ANEADY. BRAgzA $U§

A TRt o HmE dAFERE 4749004
FAM(-FU, doxorubicin, mitomycin} &¢rlge}

placebo®} B2, XE o] WE7|7Ie] F7hEie] o],
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A Fo TR XES £EF PAM A7 78 v EEky
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Bl E5 B2 yzteld 24 Qa2F Fdaasl Wi
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sk o, 3) FEW NHIE TOR ARee vw
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135709, nxagE A% #2 19570188 & He 9]
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Apot o] AE7|bel = Aoz} glRdT) 1L} o] & 2‘41—}
= FERYge] 4§ Ayt obn FA @Ak 16
Mol BH3= Fo] A9 wHog xMAjs I ¢
o meb & F nzARd o8 Y] dEgel &
7t AT} obd 2 SlEH e AAE D glvk #E
F HRA R da]d ESPAC-1, ESPAC-2(2 4 M.
ESPAC-3(gemcitabine * marimastat o™
5-FU * marimastat) o] A&zt 28U Spiz
L FE ¥ 4% @A BEe) Aldoer B
B7E AAEA] B A& AFsldM g R e of
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2E A —°r = KE Al Ed AR A
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Table 6. Clinical issues in planning treatment for pancreas cancer patients

1. Metastatic disease present or abscent
2. Technical resectability
1) non-invasive evaluation of operability
2) overall medical condition
3) availability of expertise to handle marginally resectable patients
. Biliary or intestinal obstruction present, imminent or not at risk presently
. Evaluation of pain caused by tumor
Evaluation of nutritional status of patients
Evaluation of overall medical condition
. Psychosocial assessment
. Does a specific treatment regimen have acceptable risks and benefits compared with supportive care only?

[--REN = S ) St

Table 7. Treatment options based on clinical stage of pancreas cancer

Disease state Options Future directions

1. Localized cancer 1 surgery + chemoradiotherapy neoadjuvant treat
> surgery alone
@ adjuvant = neoadjuvant

2. Locally advanced 1D 5-FU + RT = 5-FU {1 proper selection
2 5-FU + RT > RT alone (stage III, IV)
3 5-FU + RT > no treatment @ 5-FU infusion
Bwith gemcitabine
3. Advanced cancer D gemcitabine > 5-FU holus or @ new target, new
combination agents
@ CT (= RT: for pain control) ® clinical benefit

AFA M R 07 159 o] 4te] WhE&S vhehl: of #o 48 FA 5 e Wl HE 7122 ol E
A% 5-FUE A9gta= givk £3 5-FU AA% g 7t A oldl w} Aaddg Wd e
&0] 0-60%74A) vi-¢ tpekstAl el glo) BE & AM2E BAAFESE 244, FETE D A A
Al AW ¢ Qe HE G 2ol dial =t W3t e el g vhdle] Frtstn ‘211:} ob&
sl Aol AAe) gl a3 o)E Aydyte B 2 #:r2) FALESY do] oAY JEE AEE
W gae] AH7)E(Table 6) 9 ¥h-5-87} 71&0] thg Hab dofg ol FdARA g AT ‘}EAI z
o ejsiA elgtge] tpd ARAIAY} FrEE 44 88tet 83cH(Table 7).
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