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Irinotecan in cancers of the lung and cervix
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lrinotecan is active as a single agent in advanced non-
small cell lung cancer (NSCLC), with overall response
rates (ORRs) of 13—-32% reported in phase Il trials. In the
first-line treatment of stage NIV NSCLC, phase Il studies
have suggested that the combination of irinotecan with
cisplatin can achieve response rates of 29-75%, which is
greater than achieved with older platinum-containing com-
binations. Neutropenia and diarrhea are the dose-limit-
ing toxicities. In small cell lung cancer (SCLC), irinotecan
alone has achieved ORRs of 16—47% in previously treated
SCLC, which is higher than expected with oral etoposide.
Studies with irinotecan in combination with cisplatin or
etoposide have reported responses of up to 79%.
Irinotecan is active in cervical cancer patients whose
metastases are outside the area of previous irradiation
(ORR 24%) and a major phase il study is currently com-
paring irinotecan as single agent or in combination with
cisplatin against a reference cisplatin arm. [© 1999
Lippincott Williams & Wilkins.]
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Non-small cell lung cancer (NSCLC)

Approximately 40% of patients with NSCLC
present with overt metastatic disease.!? Untreated,
the median survival for such patients is in the re-
gion of 4-6 months; with a low 1-year survival of
10%. Prior to 1995, the results obtained in
multicenter trials of various cisplatin-based drug
combinations were broadly similar: the overall re-
sponse rates (ORRs) were 20-30%, the median
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survival 6-8 months and the chance of 1-year sur-
vival 20-25%.3

More recently, studies have suggested that
these results can be matched by certain of the
newer agents used as monotherapy (Table 1).+*
With the exception of topotecan, these newer
agents have achieved response rates in the region
of 20% when used as a first-line treatment.

Irinotecan, a topoisomerase 1 inhibitor, will be
discussed in more detail. Three studies of this
drug in first-line NSCLC are of particular interest.
All used the standard dose of 100 mg/m?, although
the number of consecutive weeks on which
irinotecan was administered varied. Negoro et al.
studied 67 patients who received irinotecan
weekly for 3 out of 4 weeks.* A response rate of
34% was reported. Fukuoka et al’ administered
irinotecan weekly to 72 patients, achieving an
ORR of 32%. The median survival for the 48 pa-
tients treated with irinotecan on a 4 out of
6 weeks cycle was 10.5 months.® Baker et al® re-
port an ORR of 16% and median 6.2 month sur-
vival.

These studies illustrated the potential enhanced
activity of irinotecan in advanced NSCLC. The next
logical step was to attempt to combine irinotecan
with cisplatin, an active agent with known activity
in NSCLC. Studies have demonstrated in vitro
synergy between irinotecan and cisplatin in
NSCLC cell lines both when cisplatin was adminis-
tered before the active metabolite of irinotecan
(SN 38) and when the agents were administered in
reverse order.”*** Such consideration resulted in
extensive clinical study of the combination (Ta-
ble 2).20%

Among the studies of the irinotecan,/cisplatin
combination., Masuda et al* administered
irinotecan 30-70 mg/m* on days 1. 8 and 15. to-
gether with cisplatin 80 mg/'m* on day 1 every 4
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Table 1. First-line treatment of stage |II/iV non-small cell
lung cancer (NSCLC) using newer agents*2

Response rate Median survival

Agent [% (range)] (months)
Irinotecan** 16 (13-32) 6-10
Topotecan’® 11 (4-24) 7-10
Docetaxel®'3 29 (21-38) 6-12
Paclitaxel'#'* 25 (10-38) 6-10
Vinorelbine's-'¢ * 16 (14-29) 7-8
Gemcitabine'®-> * 22 (20-27) 7-9

*Includes phase lil trials.

weeks. The dose-limiting toxicities (DLTs) were
leukopenia and diarrhea, and the doses recom-
mended for further studies were 70 mg/m?
irinotecan plus 80 mg/m? cisplatin. A response
rate of 54% was reported in 27 patients. Nakagawa
et al* administered cisplatin at the same dose
plus irinotecan at a dose of 60 mg/m* on days 1, 8,
and 15 every 4 weeks. In this study a 48% ORR in
69 patients was observed.” De Vore et al.,” using
the same dose and schedule as Nakagawa, re-
ported grade 3/4 neutropenia in 46% of patients
and grade 3/4 diarrhea in 17%. The ORR was 31%
in 52 patients.® Mori et al® administered
160 mg/m* irinotecan on day 1 with cisplatin
20 mg/m? on days 1-5, every 4 weeks, supported
by granulocyte colony stimulating factor (G-CSF).
Myelosuppression and diarrhea were again the
major toxicities. The ORR in 41 patients was 55%.%

Other combinations are been investigated with
irinotecan in NSCLC. In ongoing or planned phase
I trials, irinotecan will be administered in combi-
nation with a taxane (either docetaxel or
paclitaxel), gemcitabine, mitomycin C or
vinorelbine.

Small cell lung cancer (SCLC)

SCLC is a more chemosensitive tumor; response
rates to the newer agents are again comparable to
the more established chemotherapeutic agents.

There have been four trials of irinotecan in pa-
tients with previously treated SCLC. Negoro et al.*
administered 100 mg/m? weekly irinotecan to 27
patients, reporting a response rate of 33%. Masuda
et al* delivered the same dose of drug weekly for
4 of 6 weeks to 15 patients, with an ORR of 47%.
Le Chevalier et al.* took a different approach, us-
ing a 150 mg/m’ per every other week schedule,
which resulted in the lower ORR of 16% in 31 pa-
tients; and De Vore et al* found the same re-
sponse rate using 125 mg/m? irinotecan weekly
for 4 of 6 weeks in 44 patients. Overall, these re-
sponse rates are encouraging in pre-treated SCLC
given that the response rate to standard treatment
with oral etoposide would be around 20%.

Three studies have evaluated irinotecan in com-
bination with other agents: all involved irinotecan
delivered on days 1, 8 and 15 of a 28-day cycle.
Okishio et al? combined irinotecan 60 mg/m?
with 60 mg/m? cisplatin, delivered on day 1, in 16
pre-treated patients, reporting an ORR of 19%.
Fujiwara et al¥ administered the same dose of
cisplatin and 60-80 mg/m? irinotecan, finding an
ORR of 79% in chemotherapy-naive patients.
Masuda et al*® reported a response rate of 71% in
25 patients who had received prior chemotherapy,
where 70 mg/m? irinotecan was combined with
etoposide 80 mg/m? delivered on days 1-3.

Cancer of the cervix

In the US alone, there are 15 000 new cases each
year of cervical cancer and 4600 deaths caused by

Table 2. First-line combination of platinum with irinotecan in stage Ill/IV non-small cell lung cancer (NSCLC)?%-%

Author Schedule and dose ( mg/m?) No. of patients ORR (%)
Masuda?® Irinotecan (30-70) day 1, 8 and 15 27 54
Cisplatin (80) day 1
Every 4 weeks
Nakagawa?” Irinotecan (60) day 1, 8 and 15 69 48
Cisplatin (80) day 1
Every 4 weeks
De Vore® Irinotecan (60) day 1, 8 and 15 52 31
Cisplatin (80) day 1
Every 4 weeks
Mori?® Irinotecan (160) day 1 41 55
Cisplatin (20) days 1-5
Granulocyte colony stimulating factor
Every 4 weeks
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Table 3. New agents in the treatment of cervical cancer®-4

No. of Prior Prior Duration of

Author Agent patients RT CT ORR (%) response Survival

Morris3® Vinorelbine 35 yes no 18 5.2 months 11.0 months
(30 mg/m? q weeks)

Kudelka*® Paclitaxel + G-CSF 32 yes no 25 2.0 months 7.3 months
(250 mg/m?/3 h q 3 weeks)

McGuire*! Paclitaxe! 55 yes no 17 3.4 months -
(135-170 mg/m?/24 h)

Verschraegen*?  Irinotecan 42 yes yes 21 3.0 months 6.4 months
(125 mg/m2/weekly, 4/6 weeks)

Takeuchi*® Irinotecan 69 yes yes or no 24 75 days 9.0 months
(150 mg/m? q 2 weeks
or 100 mg/m? weekly)

Irvin# Irinotecan 16 yes yes 0 - -
(125 mg/m? x 4 q 6 weeks)

Sugiyama*® Irinotecan 29 yes or no no 65 - -

(60 mg/m? days 1, 8 and 15)
+ cisplatin (60 mg/m? day 1)

RT, radiotherapy; CT, chemotherapy; ORR, overall response rate; G-CSF, granulocyte colony stimulating factor.

the disease.’” In Europe, the incidence is 18 per
100 000 women, making cervical cancer the fourth
most frequent female cancer. At diagnosis, 35-60%
of cases are locally advanced or metastatic. Over-
all, the median 5-year survival is 58%. This figure
rises to 75-90% in stage IB or IIA disease treated
with surgery or radiotherapy alone. However, in
stage IV disease or disease which recurs after ra-
diotherapy, prognosis is poor and has shown no
improvement in survival over the past 30 years.®

At least 19 drugs have been tested as single
agents in the treatment of cervical cancer, with an
ORR in the region of 15%.* In randomized studies,
no combination regimen has been shown superior
to single-agent cisplatin.*® Monotherapy with
cisplatin therefore remains the reference treatment
in advanced or recurrent carcinoma of the cervix.
At the optimal dose of 50-100 mg/m® every
3 weeks, the response rate is 20-40% (depending
on performance status and prior irradiation), the
median duration of response is 4 months and the
median survival is 9 months.

There is a clear need for new agents in the
treatment of this disease. Three new agents
(vinorelbine, paclitaxel and irinotecan) have been
systematically investigated (Table 3).**

Response rates with single-agent irinotecan
have ranged from 0 (at a relatively low dose) to
24%.**7* In combination with cisplatin, an ORR of
65% was found in 29 patients.*

In the phase II EORTC/ECSG** study con-
ducted between 1993 and 1996, a total of 51
evaluable patients were treated with 350 mg/m-

irinotecan administered as a 30 min i.v. infusion
every 3 weeks. The median age of the group was
47 years (range 30-~71) and all but four patients
were of performance status 0 or 1. A total of 211
cycles of treatment were given.

Although no patients had received prior chemo-
therapy, all but two had received prior radio-
therapy. Patients were divided into two groups
according to whether or not the target lesion was
outside the irradiated area (37 patients enrolled)
or inside the area (18 patients enrolled). The 34
patients evaluable for response whose lesion was
outside the irradiated area received a median of
four cycles of irinotecan (range 1-10). One com-
plete response and seven partial responses were
seen, giving an ORR of 24%. The median duration
of response was 7.3 months, the time to progres-
sion was 4 months and overall survival was
8.2 months. However, in the second group of 17
evaluable patients with target lesions within the
irradiated field there were no responses, despite a
median of three cycles administered (range 1-7).
The median time to progression in this group was
2.5 months and survival 4.2 months.

The treatment overall was well tolerated, with a
median relative dose intensity of 0.97 (range 0.67—
1.03). The principal toxicities were neutropenia
and diarrhea.

It therefore seems that irinotecan is active in the
subgroup of patients (with no prior chemo-
therapy) whose target lesions lie outside previ-
ously irradiated areas. However, local recurrences
in previously irradiated fields are unresponsive to
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irinotecan and such patients are at risk of toxicity
(delayed diarrhea and neutropenia). The dose of
drug administered should be adapted to take prior
external radiation into account.

In an ongoing randomized phase II/IIl study
involving centers in 18 countries, patients with re-
lapses outside the irradiated field are being
randomized to one of three treatment arms:
irinotecan alone (350 mg/m? when no previous
radiotherapy has been given, otherwise a dose of
250 mg/m? is administered), irinotecan (200 mg/m?
or 160 mg/m? plus cisplatin 80 mg/m?* and a refer-
ence arm of cisplatin 80 mg/m’ alone. All treat-
ments are given every 3 weeks. An interim analy-
sis will be conducted once 29 patients have been
treated in each arm. The better of the two
investigational arms (irinotecan alone or
irinotecan plus cisplatin) will then be compared
with cisplatin alone in a further 228 patients.

In the initial phase II portion of the study, the
primary endpoint is progression-free survival,
with response rate, tolerability, response duration,
time to treatment failure and survival as secondary
endpoints. Survival will be the primary endpoint
of the follow-on phase III part of the trial and sec-
ondary endpoints include quality of life. To date,
in the initial 3 months of the study, 18 patients
have been enrolled and 17 treated.

Discussion

Irinotecan is clearly active in both NSCLC and
SCLC. In NSCLC, irinotecan combined with
cisplatin results in ORRs of 29-75% which match
or exceed those seen previously with platinum
combinations.?** Consistent results have been re-
ported using weekly doses of 60-80 mg/m?
irinotecan and 60-80 mg/m? cisplatin. Phase I/II
studies in which irinotecan is combined with other
active novel agents are underway. However, the
efficacy of these combinations with irinotecan,
relative to cisplatin-based combinations, will re-
quire phase 1II trial. Phase III trials are also war-
ranted in SCLC, a disease in which irinotecan has
demonstrated activity comparable with other new
drugs both when used as a single agent and in
combination with cisplatin.

Irinotecan has also shown activity in advanced
cervical cancer and may have a helpful role either
alone or in combination with the reference treat-
ment, cisplatin. A phase II/III study is currently
ongoing which will define the role of irinotecan in
the treatment of cervical cancer.
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