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Objectives. To evaduate the safoty and efficacy of cisplatin plus gemeitabing (o persigtent or recurren! platinmum-resistant ovarian and primary

peritoneal eancer,
Sturdy Design. Bl
recerve ntravenons cigplatin followed by gemeitabine on d

ibic, consenting subjocts with meagurable discase and one prior platinum-based regimen, but no prior gemeitabine, were 1o

b and § every 28 days.

Resufis. Between December 2000 and March 2003, 59 patients were cnrolied from 24 instilstions; two were ineligible. During the rst stage of

. . . . N Lo
accrual, 27 subjecty received cisplatin 30 mig/ny and

ol hemalologie foxicity al the mgher dose. There were 4 complete and

gemncitahine 730 mg/m’. In the second stage, semeitabine was reduced to 600 mg/
partial responses for an overall response rate of 16% (9/57). Thirty-one

1w becat

women (34%) had stuble disease. Median time 1o progression was 3.4 months. Overall survival was 149+ months. Grade 4 loxicities were

hematolopie, except one culaneous reaction.

Conclusions. Cisplatin plus gemeitabine, in the doses and sehedule cimploved, has modest activity in this patient population,

£ 2006 Elsevier Ine. Al rights reserved,
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Introduaction

In recept years, the outcome with platinum-based regimens
in stages I and TV ovarian cancer has improved, but the
majority of women with advanced disecase relapse and dic
within 5 years of diagnosis. Thus, one of the challenpes
confronting oncologists s the management of recuirrent disease
ihal has become drag-refractory.

Platinum-resistant ovarian cancer, defined by the Gyneco-
logic Oncology Group as persisient disease or progression
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vithin & months ollewmg platinumm-based therapy, is assoct-
ated with o low response rate (o further freatment, poor
prognosis and median survival of | year or less. Though
responses o taxanes were obsaved in the sceond-line setting
{ currently the vast majority of ovarian cancer patients have
received taxancs as part of their initial therapy. Seme other
drups have single agent aclivity in refraclory cases, but the

response rates are low {10 20%) and withoul a clear survival
benafit,

Gemeitabine is a nucleoside analog of deoxvevtidine,
Myclosuppression 15 the most commuon dose-limiting toxicity,
Elevaled liver enzymes, polmonary toxicities and rare hemo-
e uremie syndrome are alsoe reported 13,41 Skin rashes may
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rarely occur, usually as radiation recall phenomena [5.8] The
drug is geserally well tolerated without significant cumulative
toxicity or overlapping toxictty with cisplatin and has activity in
ovarian cancer | 7,81

Labuoratory experiments revealed signilicant svoergy (9,107
between cisplatin and gemctiabine in the A2780 ovarian cancer

celt fine and Hs platinum-resistant subelones. with a suggestion of

schedule dependence F10]0 Subsequent tests in human fumor
dures mdicated activity for this combination in drug-
refractory breast snd ovarian cancers, which was ht n studicd in
chnical tnals [ 11,121 This combination pmducc dahigh response
rate i platinum- in s.mg}c inslitution
reports T12.03). The present trial was conducted o futher
elucidate the off and toxicity of this regimen i platimam-

prinmey o

resislant ovarian © ANCESE,

resistant ovarian cancer, Since prophylactic hematopoietic growth
factor support was not o be emploved, and since at feast one of the

earlier trials
retreatiment every 21 days
therapy every 78 days

F12] had had frequent hematologic foxicily with

Materials and moethods

Wonien witls persjstont or recurent platinum-resistant epithielial ovarun or

primmary periones] cancer, at least [8 years of age, with bidimensiona) disease
ing CT,
slatus {1, 1.

le subjects were W huve reecived ore, bt not more than

LRI ar

measurable by physical exam or medical imaging incls

ultrasound. withoul privr gemeitabine, and with GOG perform

i, thal 3s,
His-
ol primary lemor by the GO Pathelopy

ane, priei platuam-based regrmen wnd were 1o be platimum-re:

Dy,

progressien on o celapse within 6 months of platnum-based th

tlosical confirmation of the o

1

Pre-existing sensory

Cormnditer was reguis and moter neuropalhy was

Jess than or equal 1o CTC grade 1,

= owith convonitant or prior malignaney ofher fhan a non-nefanoms
Tumar-directe

I and ('htmo-

Cwilhin the precedmy 3 vess were not cligibie,

5 1o be dhumimmd for at least |owe

hormon:

tharape , or imnunologic agents al least 3 weeks prior to e

wraton, Prior radilon Le e f measureble disease or 1o more than

T wild ANt g

mrrew-hearing ae swed. Subjects who met protocol eriie

. renal. hepatie, pulmonary, and cartize function amd no
re aecried afier signing

adeguate hematolog
ariommed consent consistent with

active 1aitelions,

Federal, state. and local requirements.

The treatment consi
b b Ioflowed by emeitabine 750 mg over 1 h, wiven day | und duy 8 cvery
scljusted 4 1 day 1o ac
bine dose was reduced to 600 my/s

ed ol cisplatin ?(} ngan® adminisiered inbavenously over

attraedale @

28 days. Day 8 eould b heduling problems,

The genseita 1 the tie that the second stage of
acornal way inituted due w hematological toxieity in the eaelier patienis.
af therapy was noi administered anless the absofute nevirophit

H0,0004A8] For the first occurrence of

A Ccourse

count was = 130051 nncl platelels were

ade 4 neutropenia persisting 2 7 days,

ubmc WS \‘cduccd one dose level fto 600 myg o the Arst cohort, and

nthe second | in subsequent courses. Only stbriects whe experienced
ar

sutroparic fever. reciprent decnmented grade 4 neviropenia.

pcrmsling = 7 dhays atier dose reduchion were to receive growth factar support.

e fovey or rectrent docamnented

Patients with Lurther episodes o neuts

se reduction and tie addition of

wrade 4 neutropenia dava {atier d

growth  factors) and wdditionnd doge reduction ol gemcitubine,

Treatrment modificutions 4;)phmﬁ equally for day | oand day 8, with the day
S trearment held 1 the ANC was 1000 collsiut or plaselers were < 73 0000
cior support was nol allowed, Subjeets who failed 1o
2oweek delay were removed lom study

Prophylactic prowib

Tecover adeguate Count within

!"'1'\-(])5‘(1;)(‘:*5iu [T ;:ll«:\\‘ui Tor management of anemia m‘ol doctnenlation of o

cnuic‘L ¢ for regurrent thrombocytepenia only after reahment modition-

pors Gl 3 elovations i e eneymes, alkaline pbogphatase or bilinakin

Gracoclogle Onealognr 103 (2000 & 40450

. 1t was decided to repeat the course of

]

nt

required a dose reduction ol ene fevel in gemeitabine and delay in subsecgue

ife 3

therapy fora s s until recovered o grade T, Recurend ¢

nalse adequate antiemetic therapy required @ Jose

o Sanilady, wograde 2 or greater peripheral

ncm*upem;-u ur sweater renal toxicify, required a dose reduction in

quent therapy for o maxinam of 2 wesks

cisplatlin and o det

Amifostine or otler proieclive agents were net allowed,

A complete response (CR} was detined as the disap
asuralie disease forat k dwocks, A
SO% o greater reduction in the products of cach measurable lesion for ai &
Aoweeks durntion, Incrcaring disease was delined ay a2 50% o more Inoresse s

seayance of all

tial response (PR was defined

thie product of @y indicated tesion or he appearance of any new lesions within

& weeks ol swdy entive Stble disense wig defined as any condition not meeling

any ol the above criterna. Survival is the observed leneth of Be from initianjen of

treatent 1o desth or the date of last contact, Progression-free survival s (e

period from study eniry unnl disease progression or the last date of coni

Sebjects who recoived one or more cotrses ol drug amd Tved af least 4
were evaluble [or response, Subjects whe received one or more dos

adversie elTecls repardless of subseguent sursi

wire consulered evaluahle for

However, based on fntent w treat, padents deemetd mevaluahle for response were

still utibued i ealeulation af the vesponge rates, CA 123 values, when clava

were requested prier to 2ach course of therapy, A patient could remwin on

study anil progression or unaceeptable toxicity, All subjects were to
followed until death

The study employed a (wo-stage acoruzh design with an early sloppitng rule
i ¥ oslapping

0l

in e event hat the reatment demonsicated insolficient astivity. During the £

26 patients were fo be entered and evaluated | 1 there were move

nan

5

23 0r 3 aist ol 26 ehgible patients responding {complets or partial

regponse) and medical judgment mndicated, accrual 1o the second shuye ol the

trial was to be mitated. The regimen would be considered active and worthy for

seven responses were ebeerved among 44 45

patients, or at least eigld responses were observed among A6 - 51 patients. ifihe

e probability of responding was only 0%, the study provided a 9040 chance

af correctly classitving the treamment a5 fnactive. Conversely, ifthe e response

rate was 239, then the average provability of correctly classtfving the teatnent

as aclive was 9%

Resulis

Thc inttial period of enrollment from 12/18/2000 through
72001 included 27 subjects. The study was then suspended

Table |

Patient characteristics [

Charncleristic Number of cuses

Performance st

4 4]

1 14

2 2
Cadl wype

Serous 41

Mucinous 5

Cear cell 3

Mixed apithelial 3

Adenocaeinema, unspecilied 2

Endometrioid H
{irade

! 8

2 i3

3 33
Ape

Median in.4

Range 23 84

Fo
Prior rad




et Cud Brewer of a2 Genecolagic Oneology 103 (20045 i A

Table 2

Ranpwmse mles

Response rare Nanmber of casey KO
Complets response 4 (7.0)
Partial response 5 (5.5)
Stable disense 31 (34,3}
ncreasing iz 211
Inevaly ) (B8}
Total 37 {100.0)

for a preliminary assessnient of rosponse and toxicity, It re-
0T through 03/31/2003 based on aclivity in the

opened 472
first siage, with s dose modification for gemettabine from 730 o

51) mg_«"m‘!' based on toxicity observed in the carlier group; 32
additional subjects were enrolled. for g total of 59 entries. One
for a second malignant diagnrosis and one
locumentation. Eight patients had
all others had ovarian cancer, The

woman was exchuded
for inadequate pathology ¢
primary peritoneal cancer;
median age of eligible subjects was 56 vears (Table 13 Al
subjects recetved | or 2 prior regimens of chemotherapy, and one
alzo had been Al had received carboplatin with a
mean number of 7 courses: twenty-three (40%) had received
eight or more courses of carboplatin, All but one had received a
taxane. Ofthe 57 cvaivable subjects, 29 (51%) had persistent and
28 (49%) bad recurrent disease. The mean tdme from completion
of primary therapy o inidation of protocol therapy was 3 months

rraciated.

with a mean time (o reewrrence from inital
8.5 months (median 8 and range 0— 16 months). These times
woere similar for responders and non-responders. ch of twelve
patients with increasing disease
accrual, and overadl, approximately 309
pattent was adminmstered in the sceond phase.
Nine subjeots were age 70 years or (}l der and 2
greater than 80 veurs of age. The muedian number of chemotherapy

o less of each drug per

subjects were

cycios administerad sas four (range 1 15)

Fifty-two patients were evaluable for response (Table 2). The
response rate as calculated for all 37 was (6% with 5 partial
(9%) and 4 complete regponses (7%} Thirty-one (54%) had
stable disease, while 12 (21%) had mereasing discase. The
median time W progression was 5.4 months, Bight patients with
stable disease had CA 125 declines greater than 30% (406 to
[T, 2700 w0 235, 674 10 145, T4 1o 15, 243 10 87, 268 to 84, 887
to 261, and 300 to 115)

The median overall survival 1s 14,92+ months with eighteen
patients still abive, seven of which had not progressed at the time
of the analysis. For the 9 responders, the median sarvival was

Table 3

Hematologie adverse pvengs 57 {first phase acerualisceond phase}

Lttkapen R A3 20
Thenmbocyiepeniu LT H 418
Meuvropenia 422 {54 22N
Ancimiz Ta 100 PR N)] 20
BRI ranstusion ii 4] 0
Platelet fransusion il ! 4]

iiagnosi%‘ of

were from the sccond phase of

L300

Toble 4

ssioloyic adhverse evenls A 57

Ny

Lreade

1 2 3 4

Hemorrhag 2 ¢ 3 4]
Ciustromicstinal 12 14 [ 1
Navssn/vomiiing 13 21 7 8}
Dermatologie 2 3 ] i
Meurolngic 3 I3 i {
Pain 8 § | ¢
Fotige I 7 3 )
Alleray Y 2 | Q
Metabolic 7 3 2 0
Enfuvlior: f 3 z 0
nsifuriont 4] 2 | 6
]Ecmsi[u howia 0 [ 1 i
Alopecis o 13 )] il
Pulinonary : 3 1 1
Cienitourinary 2 / il 0

183+ mounths, The median survival for the 31 with swble
disease was 17.2-F months, For those with inereasing disease, the
median time to progression was 1.7 months, with 2 median
survival of 5.8 months.

The most common adverse cvents were hematologie (Table 3,
although one prade 4 cutaneous reaction was noted. Three grade 3
bleeding enizodes and two grade 3 mfections were related to low
counts. (rade 2 neutopathy occurred in 13 patients and grade 3 in
one (Table 43, Because of the short treatment-free interval, it was
noet possible to clearly distinguish how nch of the newropathy
was residual from the previous therapy and how much was fromm
protocot treatment. One grade 4, G event was folt o be unlikely
secondary to therapy. Scven subjeets with stable disease discon-
pnued treatment because of fatigue or at the discretion of the
mvestigator. One was removed for a new diagnosis of breast
cancer. There were no treatment-related deaths,

Biscussion

The management of platinum-resistant ovarlan cancer re-
maing unsatisfactory. Although responses to single agent lipo-
somal doxorbicin [14] topotecan [15,16] and gemcitabine
F7.8] have been reported in phase I tmals, the median time o
progression and median survival have characteristically been
short, Expenimental approaches o the reversal of platinum
resistance have ncluded the pharmacologic inhibition of DNA
repatr enzymes and their downregulation via antisense oligo-
nueleotides. elinical
utifity of these approuches remams o be cstablished,

Based on experimental models, combining clgplatin with
gemeitabine also has the potential o address platinnum resgis-
tance. The recognition that cisplatin-resistant cells uprepulate
nucleotide excision repair enzyme complexes ERCCY, ERCC2,
and XPA 117207 provides a potential target for gemcitabine,
Gemeitabine, when divectly incorporated inte DNA as o ti-
phosphate dFACTP, results m “masked™ chalp teuipation.
Concuprently, the diphosphate dFGCDP ¢
ribonucleotide reductase.

Degpite successes in cell line models, the

feplotes colls of needed

deoxyoucicoside pools by inhibiting



Using single agent gemeilabine in resistant casces, D°Agos-
tno of sl treated
partial response

FESPONSE Fate pzslncnex with measwable dis

30 patients, of whom 7 (14%) had objective
]

En the trial reparted by Markman ctal, the

se was 9%; the

o

median tme to progression was 4 months 8]

The current chinieal tal, with cispluin followed by gem-
citabine, had an ehjective response rate of 16% i this platinum-
aned m:<.':mc-ﬂ.:s;i.%i.z:l.i'lt cohort. This result was disappointing in view
of published single institution reports. Rose of al., using gomci-
Fweeks, reported

tabine foliowed by cisplatin davs | and 8 every
| 347
discase. The frequency of grades 3 and 4 neutophil oxicity

measurable

300 (A3%) responses in resistant cases with

was 33% und platelet toxicity 36% (131 Nzw(mmcy el ool
reported on a mixed popolation, but fir resistant ¢
dority of which had moeasurable disease,
{57%) objective
sequenced as i the present trial, but repeating the course every
21 days; in addition, they recorded oades 3 and 4 neatrophil
foxicity in B2% and platelet toxicity in 97% of patients [ 121 Both
reports noted that toxic
Meither s!ug!y used prophiylactic growth factor support.

Both trials included evalnable disease by Rustin £21] criteria
and noted CA 123 responses. Some patients in the present (rial
had CA 123 date, and CA 123 responses were observed, but this
Wi 10 i PIHINATY asseasment.

The disparity between owr results and those previowsly re-
ported might be explained, i parl, by the coaperative group
multicenter frial semting, short platinum-tree interval {mean
duration of 3 months) and the mclusion of patients wilh inten-
sive prior exposwre, such ag triplet or alternating doublet rogi-
mens. The inereased thrombocytopenia seen in the second
phase, cven after dose reduction, likely reflects heavier pre-
Ireatment. these women had completed a firsl-fine
protocol, GOG 182, which included cight eyeles of carhoplatin,

The clearest diffcronce i this trial, however, ig the drug
schedule employed. It appears that more freguent dosing in-
creases the response rate, as well as toxicity. Questions regarding
timing and sequence will require further sludy, Van Moorsel
reported a profonged retention of gemeitabime i plasma when it
was given 4 h after cisplatin {22]. Howoever, a schedule-finding
study by Kroep et al. actually supgested less leukopenia it the
cisplabin was given first using a 4-b interval. Conversely, with ¢
24 b interval, there was significantly Jess leukopenia if [hb
gerneitabme preceded cisplatin m the schedule 237

We conclude that cisplatin plug gemeitubine has activity in
platinum-resistant ovarian cancer. More frequent dosing of the
combination. that is, every 21 days, with prophylactic growth
factor supporl, should be studied. At the same time, it would
be of interest to oxomine the cisplaling gemceitabine versus
isplatin: seguencey and timing in more detail,
index conld be

ses. the ma-

they observed §/14
responses to cisplatm folfowed by gomeltabine,

v owas anageable with dose reductions.

Many of
il

semeitabine—c

for the possibility  that the thorapeutic

improved,
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