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Gemcitabine with or without continuous infusion 5-FU in
advanced pancreatic cancer: a randomised phase || trial of the
Italian oncology group for clinical research (GOIRC)
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Poncrentic eancer In the ffth most common cencer worldwide,
Unfortinalely, mast patienws have locally advanced or metaataric
PaDCreERtic rancer and urually o poorly responsive 1 chemotlier-
#py (Greenlee et al, 2001). Randomised studins have revealed a
slgnificant berter overall survival {05} with chemotherapy againet
Best supportve cara (DSC) (Weinerman and MacCormick, 1994;
Glimellus et al, 1998), Althongh the increass In median survive)
WAt modesr: 4 nnd & manths for the treatment BFOUP a8 compared
with 3 and 2,5 manthe for BSC, reapectively, varlows schedules and
different regimens have cen eviluated with no proven benefil
e¥er pinple-agent 5-Auarourac] (3-FU) (Cullinan ef @l 1985
Cullinan af ml, 1590}, In advanced pancreatic cancer {APC),
sontinuous infusion (CI) of 5-F1) is superlor to 5.FU balus ipn
terms of response rate (RR) and toxiciry (Hansen er gl, 1088
Hidalgo et al, 1399).

Gemeitabine [GEM), a decicyeitidine analopue, has demon-
frated activity in APC in terms of tlinical beneflt nnd survival
[Rothenberg o al, 1996). A phase 111 trie] compared GEM vs 5.51;
dlone, the GEM arm showed n statintically langer surviva] and

Blter clinical benefit (Buerls o al, 1987). Fhase | and 1] (rinls of
GEM plus 5-PU hajus reported intevesting results in rerms of
*Cormesnendenca: M- i Costanzo; Formail dicasta nzalrancesta@tiscalin
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This dudy was perfaimed 1o determins the activity of adding continuaus infusion (Ch af 5-Numoumel {3-PLY) ta pemoitab ne {0EM)
ve GEM alone in advanred pancreane cancer (APC), In all, 34 chama-naive pabents with APC wers mndemsed to recoie GEM
alone (am A: 1000 mg m—? par week for 7 weaks foliowed by & 2 weel rest penad, then wenkly far 3 congecutive weeks out of
dvery 4 weeks) or in combination with C1 5-FL {amm B CI 5-FU 300 mgm™ Y day™' for & wieks foliowed by a 1 weook T peripd,
then for 3 weeks every 4 weeke), Overgll mesconse ate (RR} was the prmary end pal and critara for deelsion ware planned
acconding 1o the Simon’s sptimal two-stage design, The averall BR was 8% (arm &) and | /% (arm B} (95% confidence Intanva: 0 5-
V&5 and 2~ 13%), mspectively, and stable disegse was 75 and 6%,
for GEM and 26 waoks (range |6—44 wesie) for the cambination,
-85 wees) and 1B weeks (rmngs 4--51 wecls), respectivily. The madian oversil survival {25) wits 3| weeies (mnge 1= 0| weeks!
And 30 weeks (|- 101 weeks), Texieiry was mild in bath armis. This study does not shaw promising activity in terms of RR, PES ane

The medan duration of RR was 39 wenks (range 25— 10| wenjs)

The median pregrestion-free survival (PF3) wes 14 weeks (range
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clinical benzfic (36 - 66%), Recently, Fastern Cooperative Oncalogy
Grovp (ECOG) rendomised potlents with APC 1o #FU plus GEM
¥s GEM, alone The O5 was better, bur nat significant in the
combiration arm (£.7 v 5.4 months; Pa=0.09) and grade 3 and 4
leulcopenin, thrombocytopenia and digrrlioes wie higher in the
combinadan arm. Several combinatan regitens with 5.7,
cisplarin, copecitabine, irinotecan, canliplatin, premetroved apd
dozetnnel were developed without 3 pure advaniege {Cartwright
et al, 2002; Kindler, 00Z; Lutz er al, 2003; Schilaky er al, 2002;
Pizzolato and Saltz, 200%; Schneider o1 q/, 2003).

The current multicentre randomised Phase II study was ararted
to investigate the (easibillty and activiry of fhe combination with
GEM plus CI 5-FU 12 GEM alane in patiants with APC, The
rationnle of the combination of 5-FU with €I and GEM s to
prolong thymidylate synthictase Inhibition, incredsing the chance
af pharmscodynamic with GEM and 1o roduce toxicity with respocy
to 5-PU baolus,

MATERIALS AND METHODS

Patient eligibility

The following inclusion eriteria were mandatory to the spudw
histekogical or eytological diagnosis of APC (locally advanced or
metmetanic) with hidlmenslnmuy mensuralle disease, Parlents were

3
o
o
L
|
.U‘
£
¥




A: PR4BTE44BT P:3

DA: DIR.SCIEWTIFICA IST. @eRdcSttlis

So-MAL-ZYUG B9 03

GEM vr CI 5.FU plus GEM |n pAncreatic cancer
@ F 1 Cortango «f o

|85
not amenable to surpery or radiotheropy. Karnofsky performance censored at Inat observation visit, Progreprion-free survival ang os
statun (KP3) wan 50 or grenter, oge boiween 18 and 75 years, no were described according jo the Kaplan = Meler methor, Deter|p.
prier chemotherapy, no central norvous system Mmetestnses, i tive statistivy formed the primary bacls of analysin for the oap,
expectancy of nt leakt 3 months, adequate hrematalogical celtested in this srudy, The study wos not pawered for n formy)
[neutrophil counr = 1500 d]- 4 pintelet count = 100000 417", renal companisan of efficacy outcome mesayres, and these wars nol
{derum creatinine = 1.5 = the upper limit of normal {ULNY value) performed, Por each arm, a Simon's optimal pwa-atage dengn wyy
and lizpatic (allaline phosphatase ‘<3 » ULN velue and Bilirubin chosen. According v this spproach, the expected anmple nize |5
= 1.5 ® ULN value) functions. The protoce) was approved by the miinimised [or the first atage ifthe regimen has low activity, 1t weg
Bihical Committze and writeer informed congent wes obtained considercd thap the munimum RR had 1o be ar lemnt 108 gng |
fram all patents, cembination would had heen {nvestigated further if It showed an

RR of 25% or more. Alphe and hern arrars were fixed ot 5 and 0, |

tespectively, According o thess assumptions, |8 atienis per arm

Trentment plan had to e recruired in e firat siep if :Iiulea!l m-rf.-r-:.-pnnana werp

Paticnis were centrlly randomised by the centrn] office of the aknerved, then a further 25 patlents would have been enrolled, Wp

lialian Oncalogy Group for Clinical Retearch (GOIRC) to receive; 1o o rotal of 43 Patients per arm. A minimum of e/ght responses

GEM alone (mrm A) ar in combinatlon with €I 5-FUT (qrm B). GEM was defined in order bo clalm acrivity,

waa ndminiztered in both arms 08 8 30-min intravenans {i.v) :

Infusian st the dase of 1000 mgm ¥ once per weck for 7 weeks,

followed by 2 weeks of reat. Thersafter, GEM was admipistersd

: RESULTS

nnce weelly for 3 canarsutive weeks out of evety 4 weeks. In arm

B, GEM was combined with CI 5-FU 200mgm *day™' iv. for & Parient demographics

wecks in the first cyele, followed by a weele of rest and then for 3

weeks every 4 weeka, All paticnts were treated on ourpatient bhashs,
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Adtcr 30 montha of aeerual, 54 paticats were errolled inta this fria|
and their charactgeisties are Hatnd in Table 1, Three pALEnts were
inehgible due to nonpathologic diagnoss of APC (n- )

Pretreatment cvaluation and assessment of efficacy synchronaus second primary tymous (n= 1) and nenmeasusable
Ar screening, all potients were evaluated with physical examina- discane: pleurdl effusion (a= |). The two arme of treatment were
tion, compicte blood caunt with lencocyte differentinl count,  well balanced for Prognostie factors. The medinn age wos 83 years

serum crentining, bilirubin, transaminese, and alkaline phoapha- (rmnge: M -75 years). The KPS was >80 in 62 priients (A% and
tase, serum lumour marker (CEA and Ca 19-8) levels, ECG and <30 in 2;9 patients (32%). In the GEM arm, 35 patianta (73%) hed
computed tomepraphy (CT) sean of chest, abdamen and pelvis of metastatic discasn and 29 patients (67%) in the combination, In all, -
all tumour aites. Durlag the study, patient: were monitored hefors 44 Entu?m.n (53%) had primary pEnCraatie tumoue plin merasraaey
ench cyele for meadical history, physical evaluation, clinica] benefit, in the liver,

Retum chemistry ond tumour markers, and cvaluated for toxicity,

The RR (WHD) were sssessed every 2 manths or earlier if clinics Ity

indicated. If & responsc was documented, trearment continucd

until progression. Clinical evaluntion of responsc was not used,

Flewral effuslon, ascites and hepaiomegaly were not used for | .

respanse mssessment, In the case of gregck}lz nonhaematological Tahlo | Patent enanctertree

toxicity of greater, parients received sympramntic therapy and 5- GEM GEM+C| 5-FU
FU therapy was stopped until the taxicily censed and the dosr was i
reduced in the next eycle as follows: in the case of grade 2 Charactaristics Me. %) Mo, (%)
stometitis, diarrhocs or HFS, dess reduction was about 3% of  —— .
pJ.nl'l'nH] dore; in e casc of grade 3 stomatitis, diarrhoer or HF3, Frmzled L] a5
dose reduction of 3-PU was 50%; and in the case of grade 4  Cveluntie 48 28 + 4
stomintits, dinchoes or HEFS, 5-PU and GEM dhermpy was )
discontinued. In the case of grade 2 hnematclogical toxicity, "’““':-d’{!’-' freas) fmnge) 64 (34-T5) 47 (44-75)
GEM dose was reduced hy 25%; in the case of grade 3, dose GDH\E T 48 " &1
reduction was 500; potientsdiscontinued from therapy when F:‘NIE - 52 54 3
treatmen! wak associated with grade 4 nevtropenia and infection.
Patients befure pach cycls racaived g dinry for evaluntion of quality P fKamafeky)
of life (QoL), according o Subjective Chamatherapy Impact (SCI) 41| 1 ] bl Fr
questinanaire (Tamburini of al, 1991). The questinnnaice aliowed <hi 15 1 L i
ua ta aaseds the duretion of physical and paychological discomfar:
of parients during the treatmont. The questionnaire condisted of  Prvous suger ]
Two dtems: (1) how many disturbed days did you have during the N ;.', :1; 2': 63 i
weatment?; (2] how many days do you want to cancel during the e ' 2 ,
treatmenti The questionnaire was answered hefore emch cyele, Site: af hieone

' Phramzas yone 13 17 14 13
Statistical considerations Pancroas+iver 18 A8 0 a7

x Pancroass e & 13 [} 14

Primary cod poinis of thie study were RE, Secandary olijecrives Crthors I ! 1 LA
were to agsess the OF, safery and tolerabillly of the regimene, ] : |
Crverall survival wan colculated from the first day of treatment ynel]l  DSeesn of proenierio ) ; i
the date of death. Parients alive al the end of study were consorag k:‘_“'"’ i 2 ;? I s
nt Jast observation visit. For progrestian-free aurvival (BFS), the o il it i 2 o
last date PES was the dare of progression or death (if drad withew| GEmgrmotibng Cl = conthunus infutian: 5.5 m & fupreumdl P porfor
progressian). Patients not cxpariencing progression or death were MAREE St
Bedrlah jourmial af Cancer [2005) 93(2), 185 - |89 © A5 Cancor Amgmares LK
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GEM vi C| 5-FU plus GEM |n pancraatic cancer
F % Costango o of

F:4

GEM, M= A% GEM+C| 5.FL, Nm 4|
Grade (WHO)
Type of toxlchy 142 i ] 143 1 p
;::-f'l.'ﬂb"."ml:-';-' .
WhRC 78 [Ty ) {25 - 17 {41 %) | (25)
Hirsrapicbln A4 [qT]56) ¥ (noE) - LEREES 1(7%) .
Franales T {145} .= — B (0%, - | (%)
Mankoemotainges
Mausalvarniting 21 {17%) - 13 [¥2%) | (2] -—
Mucastis T {14%) - — 1329 2 (B%) i
Diathoes 1 (4%) - — B (20%) = 3
Asthenia 0 AR | (i) — 330N 1% -
Faves 7 [1E) I [T%) - 7 (17%) 1 (5% —

GF™ e pomeitabioe: C = fanifinuoge duson; 5-100 = 5-lugraund

Toiciry

A totel of 253 cycles of chemnrhoenpy were administered and the
median number of cyeles was 2 (range: 1-a). In all, 90 prtients in
toth arma were eveluable for toxicity, The dain toxicity of four
patinars were miscing. The most common alde effects are thgwn in
Table 1. Both chemotherapy regimens were well tolrratad. The
principal differances bevween the two regimens were geade | and 2
mitcasitle (arm AfD: 14 vs 290) and diarrhasa (4 ws 20%), One
patient In the combination arm had grade 4 thrombocytopenia,
Thera wers an treptment-related dewtha,

Tumaour response, FFS and survival

In toral, 91 patients were evaluabla for respance; 48 [D8%) and 42
(%%} patients in arms A and B, cespectively. Two TR were
obtained fn the fient atepe of study according 1o statintical
cennlderations. The OR rote wes 2.9%, with a tatal of nipe portial
respanses [Table 3). There wera no complete rasponaes obacrved
in this study. In the petients treated with GEM nlone, the overall
RR wna A% (55% confiderice inforval, 0.5-16%), while i the
combination arm, It was 11% (95% confidence intervel, 2-22%).
The median duration of respanse was 34 weeks for GEM and 2§
weeks for C1 5-FU + GEM. The median PPS was 14 weeks (range:
=65 weeks) in e GEM arm nlone and 18 weeks (range: 4-3)
weelis) in the combinatinn arm. Treatment with CI 5.FU plus GEM
obtsined a median OF of 3) wecks and 30 woeks in GEM alonr
(Figure 1), In sll, 1B% {arm A) and 20% {aen W) of pazlents
Aurvived over 12 mantha, Patients were evaluated befare each ycle
with QoL by SC1 questionnaire. The analysis of the first cycles of
ireatment showed no Aignificant increase of mean disturbed days
16.3 v2 4.8) st menn of days that patients would likr to cancel
during the treatment (42 v 30) in the GEM slone and
recombination arm, In the second cyele, the mean of disturbed
days was 4.2 vz 3.0 and cancellsd days 0.2 vx 1.2, respectively.

DISCUSSION

Despite an Increnning understanding of biclegy, diagnostic
technelogy and introduction of new drupe, the 05 of patients
with APC remains poor, Unil recently, 5-FU was considered anc of
the standard agents in the treatment of APC and improved
therapeutlc jndex was obtalned using CI schedule.

Sinple-agent GEM {2 the currently jecommended firas-line
treatment for APC with an RR of 10% (range 5.4- 14.3%), median
survival of 4.5 manths and L-year survival of 15« 18%,

= 2005 Cancer Aesearch LK

Table 3 Objocive mspanse rate, dumtion of response, 775 and Alarvival
data

Variabla OEM. n (%) GEM+C1 B-FU, n (%)
Expluablo patante AR 43

] 2 i

m 4 (A%) 6 {11%)

(5% conhdensre intanal] (03— 14%) (2=33%

K 14 [1%%) 12 [20%)

FR+ED 1Ny 17 [39%)

PR 30 (b5 36 (819

M el (25-101) 16 werks, (16 -14)
14 wencley (2=85) |8 wanis {4 -51)
Al weaeks {1 - |01} 30 wreks (=101

Medan duratens responss (mepe)
Median PES {rangn)
Modian OF [mnge]

PrE. propresson e survival CRacemplma maponss: M= pagtial e

50~ mab's diiease; PO — peoprossion dissie.

In o phase I11 trial, which compared 5-FU bolys with GEM,
survival [18 v 25 a1 1 year) ond clinleal benefit response (24 and
44%) were improved in the GEM arm, Tn o compaselonnie trinl of
3023 patients treated with GBEM, Storpdolo et af (1995) reporind &
medlan survival of 3.1 menths In chemao-nalve and 3.9 in
previously treated patlents,

T vitea srudies, in HT-29 colan cancer cells, revealed synergy
when 5-FU was adminlstered priec te GEM bwr not wity
concurrent adminidtration (Shulz e al, 1998; Madejewicz et al,
000). GEM depletes cellular deoxyuridine monophosphate
(dUMP) pools, thereby decreasing competrion with SRAUMP at
the target enzyme thymidylate synthade [Td), GEM mey dlfo
inhibit T5. Pinally, 5-FU metbolites moy inhiblt deoxycytidine
mongphosphate deaminase, an emzyme responsible for the
innctivation of GEM monaphosphate (Helnemann, 2003 GEM-
based combination treatmeny of panereatic concerd. Preclinical
dnte do not cvnlunte the diferant methods of 5-FU sdministrarion
such ag protracted CT therapy vs balus therapy, 5-FU balud [ave
reported disnppointing resulia with & median survival of leas than 3
months. More prolanged infusion schedules ore ansoclated with n
median OF time of 6= 8 months

The combination of GEM end 5-PU have been used in a great
vericty of schedules: 5-PU bolus, ©), standard-dose 5-FU or
prowracted (24 -4Ah} infusion of high-doze 5-PU given either af
weekly or biweekly inicrvals [Castellana o al, 2008; Logvet ef al,
200); Muurel #r 2l 2001},

Six arudies, including 164 patients with APC, have syaluarsd C1
5-FU (200-250 mgm " *day™'} in combination with GEM in APC

Britsh laurmal of Cancer (1005 92(2), 135 - |85

&7

A

Q
':E

=

"

-
E
U




25-MRGE-ZHE6 B3:B4 DA: DIR.SCIENTIFICR IST, BE9S555139 A: BP4ETE44ET

GEM vi Cf 5-FU plus GEM In panereatic cancor
F O Comanze ot af

@

188

Gam, Modlan surv,: 31 waska (C| §5%: 27 -45]_!

ped ! - -

Gem +5-FL

Madian surv.: 33 weskg (Gl 85%: 25— a5)
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Flgure | Survival corees sstimated Dy the Caplan - Meer methad: Foomie prebabiity of survhal, X-ams wenke,

(Hidalga er al, 1999; Anchisi s al, 2000; Shulman ¢r al, 2000
Alnbiso f al, 2001; Rauch e al, 2000; Reni ot al, 2001}, Respanac
rate Was berwesn 15 ond 51%, and DS between 53 and 10,3
mantha. Clinicel benefit was only determined in three tiels with
an RR af 31, 45 and 78% (Hidalgo et al, 1999 Alabiso er al, 2001
Reni ot al, 2001%. Kurtz of al 12000}, uaing GEM plas CI 5-FU,
repotted an KR of 10 and 42% of stable discase (5D) with » median
survival of 4 months, GEM plus CT 5-FU wus well tolerated ppe
major toxicitier were prinzipally mucositis, nauses/vomiting and
leukopenin. The taxicities of CI 5.FU and GEM do not overlpp,
they con be used in combination at full doscs, 2 demonstrated Ly
Hidalgo et al (1999) Recenr data from studies comparing GEM
with ar without 5-FU suggesr that 5-FU bolun admin istration may
be of little or no benefis,

Rerlin et al In a randomised trial of 327 parienw used GEM alane
weeldly for 3 weels out of svery 4 weeks or GEM followed by 5-FU
weekly on the sama achadule (Berlin ef al, 2002). The combination
arm did not Impeove the median 08 (6.7 vs 5.4 montha) eompared
with GEM alone. The R were in the range of 5.6 and 6.5% and PES
2.2 menrhs compared with 3.4 maontha for the combinatlan, This
atudy did nor demonilrate » synergiatic activity of this combine-
ton with respect to GEM alone, This trin) demonateared that GEM
plus 5-FU is n mlerable regimen. Althongh toxicitias were more
commaon on the GEM plus 5-FU arm, there was na sipnificant
difference between the twa arme. The most comman grade 3 and 4
side effects were leulopenia, thrembacytopenia and dinrrhoea,
Other winls using 3-FU balus plus GEM reported o medion
reaponae of 14% (range 3.7-209%) and a median survival of €4
mentha (range £4 7.0 montha) (Gutaler of a, 1998%; Castellano
et al, 2000),

Ctur research group investipated a cambination régimen of GEM
plus CI 5-PU w5 GEM alome in o randomised phase I trial in APC,

The travlts do not suggser 4 better octivity of combination over |

Beitish [oureal al Cancer (2005) 93(2), 185 149

GEM alone. The overnll RR. for al] patients tranted was 8% jn GEM
alonc and 11% in tha combination sem. The evaluntion of Epmor
areas in pancreatic cancer s difficult, tven with nower imaging
technigues. becauac of a vignrous desmoplastic repction, ineluding
inflommatian end fibroais within and srousd the fumoer. Tn the
lacally ndvanced pancrestic eancer, we used CT sean 10 pacarneter
the lesion with ™wo perpendiculer diameters, porathly excluding
desmaplastic reactinn even If thore were porsible diffleulties in
aceuracy. In this teinl, we did not oloein any objective reaponse in
the primary temour. Finally, median TTP and 05 are almdlar In
botly erms, )

Histarical compmriscne between clinica) trinl nre hazardous
because there is conaiderable variohiliry between study population,
fchedule and methodalogy of response evaluation, alfough with
these conaiderntions {n mind the median survival for GEM along,
on GOIRC triel, was beper than the principal studles with GEM
alonie (7 w5 5.7 montha). The AR and O3 in rriale with GEM plus 5-
FU bolus ranged from 3.7 ro 20% and 5-10 mantha vt 13-25%
and 4-7 manths with GEM plus CT 5-F10, reapertively,

The incidence of guarrolntestingl grade 3 and ¢ toxdeities was low
in bath arms. Haemarological toxiciry wne principally grades 1 ang
2, only one patient (2W) developrd revere irembncytopenie,
Clinical benefit response, ps introduced by Burris, waa not
measured praspectively in this spedy, In this wial patencs with
dinense confined 1o the pancreas lone (33% in the combination
arm and 27% in GEM slone) did not recelve radiotherapy.
Although the more recent studies suggesl n reasonable rorvival
time with CT —RT, the resulty are not convincingly better then
chematherapy alane, Thus, it follows thar i1 ia nog clear whether
€T+ AT eonfers nny survival advanisge when comparad with T
alone (Neoptolemon et al, 2003), The perlents were evaluated for
" Qal. by 5CT questionnaire and there were no stalisticnl gifferences

trerween the twe arms, although only o small number of patients
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paceived an evalvation for Qel. after second cyeles due ro
progressien. of dikese,

In conclusion, treatment of ARC remains a challenge, Yhis trinl
demansteated thet the addition of C1 5-FU 1w GEM dock nor show
sulficicnt activiry in erder {o be further wsted In phase 110 trials.
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