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Chemotherapy with Irinotecan and Carboplatin in Lung Cancer

Mikio Okal; Seiji Doil

ABSTRACT 0O O Objective and Methods. No cross-resistance is observed between irinotecan CPT-110 and car-
boplatind CBDCADU in vitro. The two drugs show clinically different toxicity profiles and synergistic antitumor effect in
cancer cells in vitro. Here, we describe the results of combination chemotherapy with CPT-11 and CBDCA, and a three-
drug regimen including taxane, in lung cancer. Results. Phase | and Il trials of CPT-11 and CBDCA yielded response
rates of 79 to 8900 in small-cell lung cancer, and in advanced non-small-cell lung cancer the response rules were 22 to
3600 with a 1-year survival rate of 37.6 to 42.200 . CPT-11 and CBDCA including taxane yielded response rate of 32 to 56
O and median survival time of 11 to 16 months in non-small-cell lung cancer, however, adverse events occurred more
frequently than in CPT-11 and CBDCA. The principal toxicites of CPT-11 and CBDCA were leukopenia, neutropenia,
thrombocytopenia, and diarrhea. Conclusions. CPT-11 and CBDCA have shown similar effectiveness to those of other
chemotherapy regimens in lung cancer. This regimen is recommended especially for patients who cannot have cisplatin
and have decreased cardiac or renal function, and is useful for chemotherapy of outpatients(] JJLC. 2003;43:837-84200
KEY WORDS 0O O Small-cell lung cancer, Non-small-cell lung cancer, Irinotecan, Carboplatin
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Tablel1.0J Calculation Formulas of Carboplatin Dosing

I . Calvert formula

[J CBDCA dosel] mg/body[T] Target AUCO mgx min/ml(xJ GFRO ml/min[1] 250

0 O a. Creatinine clearance by Cockcroft-Gault formula

0 O O Creatinine clearance [0 00 140 0 agel[k weightx 1.2x[] 1-0.15x sex[Iserum creatininex 1000
[0 0O [1J agel years[] weight[] kg[] sex(] male 0 0, female 00 1] serum creatinineld mmol/I[T]

[0 O b. 24 hr Creatinine clearance
II. Chatelut formula

[J CBDCA dosel] mg/body[T] Target AUC x Carboplatin clearancel] CBDCAcLO
[0 CBDCAcL O 0.134x weight [T] 218x weightx[] 1-0.00457x age[x[J 1-0.314x sex[L1/ serum creatinine
[ weightO kgl agel years[] sexd male O 1, female 00 0] serum creatinined u mol/mIC]

CBDCA, carboplatin; AUC, area under the concentration-time curve; GFR, glomerular filtration rate
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Table[2.00 Chemotherapy with Irinotecan and Carboplatin in Advanced Non-small Cell Lung Cancer

Dose 1 year-
Study Phase Figigglf% MST  survival rate Major toxicities
CBDCA  CPT-11 00 mg/m20] 0 0 %0

Takeda® il AUC O 5at 50 a1,8 15 25 10.3 mo 42.2 Neutropenia, anemia thrombocy-
n0O 36 topenia

Read® il AUC O 5ait 200 a1 26 Neutropenia, neutropenic fever
nd 21

Fukuda'® I1/1 AUC O 5aif 50 a1, 8,15 36/34 10.0 mo 37.6 Neutropenia, anemia thrombocy-
n0O 12/61 topenia, diarrhea

Okamoto?™ I AUC O 5at 60 a1, 8 15 35 Neutropenia, anemia, N&V
n0O 20 thrombocytopenia, diarrhea

Sato? I 300 mg/m?q: 50 d1,8, 15 22 Neutropenia, thrombocytopenia,
nO 18 diarrhea

Sunpaweravong® I AUC 0 5ait 50 a1, Neutropenia, anemiall thrombo-
nO 10 cytopenia, diarrhea

Y rhG-CSF support; T calculated by Calvert formula; 1 calculated by Chatelut formula; N & V, nausea and vomiting CBDCA, carboplatin;
CPT-11, irinotecan; MST, median survival time; AUC, area under the concentration-time curve
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Table[B.[J Chemotherapy with Irinotecan, Carboplatin, and Taxanes in Advanced Non-small Cell Lung Cancer

Dose
Response . —
Study Phase CBDCA CPT-11 Taxanes rate O %0 MST Major toxicities
0 mg/m?0
Pectasides®” I OAUC O 2418 60d1, 8,15 DTX 20 mg/m? a1, 8 15 56 14.8 mo Neutropenia, diarrhea neu-
nO 50 tropenic fever
Natale* I/1 AUC O 6a 10041 PTX 225 mg/m? a1 515 11.6 mo  Neutropenia, neutropenic fe-
nO 40t ver
Socinski®! il AUC O 5a1 1001 PTX 175 mg/m? a1 32 12.5 mo Neutropenia, neutropenic fe-
n0O 40 ver, diarrhea, astheniall
N&YV, anemia, dyspnea
Fujitas?” I AUC O 5a 50a1 DTX 60 mg/m? a1 38.1 278 days  Diarrhea
nQO 22
Fujita3s” I AUC O 5a1 60a1, 8 DTX 30 mg/m? q1, 8 32.3 490 days  Diarrhea, neutropenic fever
n 31

Carboplatin dose was calculated by Calvert formula. " rhG-CSF support; T Phase II study only; N & V, nausea and vomiting CBDCA,
carboplatin; CPT-11, irinotecan; MST, median survival time; AUC, area under the concentration-time curve; PTX, paclitaxel; DTX, docetaxel
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m2[ dayl1l(1T] CBDCAI AUC5O day 1[0 0D O OO OO 88.5
OOCROS7.700MST 12300010000 385002
0000 19.20 O O O Performance Status O 0/1/20
150 /390 /460 DO O ODOOODOOODOOODOOOD
JO0ooooooooo3ooooooooooooa
Jo0ooooooooooooooooooo

ood

oo0oboOoo0obOOo cpT-11O0CBDCAOOOOOOO
oooobooooooboobooobobooboooooao
cobPUOOOOOOOOOOOOOOOOOOOOODn
oboooobooooobooobbooooboooonboo
oboooobooooobooobbooooboooonboo
oboooobooooobooobbooooboooonboo
OoobboobooboOoboOooOoobooocecebcAOOOnO
obooooboooobooobbooooboooooboo
ooooooboooo

CBDCAOCPT-11ODOOOOOO 3OO0OO0OOOO0OOO
oboooobooooobooobbooooboooonboo
oboooobooooooa

REFERENCES

10 Fukuda M, Nishio K, Kanzawa F, et al. Synergism be-
tween cisplatin and topoisomerase | inhibitors, NB-506
and SN-38, in human small cell lung cancer cells. Cancer
Res. 1996;56:789-793.

2[00 Kano Y, Akutsu M, Suzuki K, et al. Effects of carboplatin
in combination with other anticancer agents on human
leukemia cell lines. Leukemia Res. 1993;17:113-119.

30 Kanzawa F, Sugimoto Y, Saijo N, et al. Establishment of a
camptothecin analogueld CPT-110resistant cell line of hu-
man non-small cell lung cancer. Cancer Res. 1990;50:
5919-5924.

40 Hsing Y-H, Hertzberg R, Hecht S, et al. Camptothecin in-
duces protein-linked DNA breaks via mammalian DNA
topoisomerase |. J Biol Chem. 1985;260:14873-14878.

50 Kaneda N, Nagata H, Furuta T, et al. Metabolism and
pharmacokinetics of the camptothecin analogue CPT-11
in the mouse. Cancer Res. 1990;50:1715-1720.

60 Atsumi R, Suzuki W, Hakusui H, et al. Identification of the
metabolites of irinotecan, a new derivative of camptothe-
cin, in rat bile and its biliary excretion. Xenobiotica.
1991;21:1159-1169.

70 Fukuoka M, Nishitani H, Suzuki A, et al. A phase Il study
of CPT-11, a new derivative of camptothecin, for previ-
ously untreated non-small-cell lung cancer. J Clin Oncol .
1992;10:16-20.

800 Masuda N, Fukuoka M, Kusunoki Y, et al. CPT-11:a new
derivative of camptothecin for treatment of refractory or
relapsed small-cell lung cancer. J Clin Oncol . 1992;10:
1225-1229.

900 Green MR. New directions for chemotherapy in non-

small-cell lung cancer. Chest. 1993;103:S370-S372.

100 Lokich J, Anderson N. Carboplatin versus cisplatin in
solid tumors: an analysis of the literature. Ann Oncol .
1998;9:13-21.

110 Jodrell DI, Egorin MJ, Canetta RM, et al. Relationship be-
tween carboplatin exposure and tumor response and tox-
icity in patients with ovarian cancer. J Clin Oncol . 1992;
10:520-528.

120 Calvert AH, Newell DR, Gumbrell LA. et al. Carboplatin
dosage: prospective evaluation of simple formula based
on renal function. J Clin Oncol. 1989;11:1748-56.

130 Chatelut E, Canal P, Brunner V, et al. Prediction of car-
boplatin clearance from standard morphological and bio-
logical patient characteristics. J Natl Cancer Inst. 1995;
87:573-580.

140 Cockcroft DW, Gault MH. Prediction of creatinine clear-
ance from serum creatinine. Nephron. 1976;16:31-41.

150 Ando M, Minami H, Ando Y, et al. Multi-institutional vali-
dation study of carboplatin dosing formula using adjusted
serum creatinine level. Clin Cancer Res. 2000;6:4733-
4738.

160 Kudoh S, Fujiwara Y, Takeda, et al. Phase Il study of iri-
notecan combined with cisplatin in patients with previ-
ously untreated small cell lung cancer. West Japan Lung
Cancer Group. J Clin Oncol. 1998;16:1225-1229.

170 Noda K, Nishiwaki Y, Kawahara M, et al. Irinotecan plus
cisplatin compared with etoposide plus cisplatin for ex-
tensive small-cell lung cancer. N Engl J Med . 1992;346:85-
91.

180 Fukuda M, Oka M, Soda H, et al. Phase | study of irinote-
can combined with carboplatin in previously untreated
solid tumor. Clin Cancer Res. 1999;5:3963-3969.

190 Kinoshita A, Fukuda M, Fukuda Ma, et al. A phase Il
study of irinotecan(] CPT-110and carboplatind] CBDCADL
in patients with small cell lung cancer. Proc Am Soc Clin
Oncol. 2002;21:316a.

200 Sato M, Ando M, Minami H, et al. Phase I/11 and pharma-
cologic study of irinotecan and carboplatin for patients
with lung cancer. Cancer Chemother Pharmacol . 2001;
48:481-487.

210 Naka N, Kawahara M, Okishio K, et al. Phase Il study of
weekly irinotecan and carboplatin for reflactory or re-
lapsed small-cell lung cancer. Lung Cancer. 1992;37:319-
323.

220 Hirose T, Horichi N, Ohmori T, et al. Phase Il study of iri-
notecan and carboplatin in patients with the reflactory or
relapsed small cell lung cancer. Lung Cancer. 2003;40:
333-338.

230 Schiller JH, Harrington D, Berani CP, et al. Comparison
of four chemotherapy regimens for advanced non-small
cell lung cancer. N Engl J Med . 2002;346:92-98.

240 Negoro S, Masuda N, Takeda Y, et al. Randomized phase
Il trial of irinotecan combined with cisplatin for ad-
vanced non-small cell lung cancer. Br J Cancer. 2003;88:
335-341.

250 Takeda K, Takifuji N, Uejima H, et al. Phase Il study of ir-
inotecan and carboplatin for advanced non-small cell
lung cancer. Lung Cancer. 2002;38:303-308.

Japanese Journal of Lung Cancer—Vol 43, No 7, Dec 20, 2003—www.haigan.gr.jp 841



Chemotherapy with Irinotecan and Carboplatin in Lung Cancer—Oka et al

2600 Read WL, McLeod H, Faust J, et al. A phase Il study of iri-
notecan and carboplatin in stage 11IB and IV non-small
cell lung cancer. Proc Am Soc Clin Oncol. 2003;22:672.

270 Okamoto H, Nagatomo A, Kunitoh H, et al. A phase |
study and pharmacologic study of a carboplatin and iri-
notecan regimen combined with recombinant human
granulocyte-colony stimulating factor in the treatment of
patients with advanced non-small cell lung cancer. Can-
cer. 1998;82:2166-2172.

280 Sunpaweravong P, Holden S, Ratts V, et al, A University
of Colorado phase | trial of irinotecan and carboplatin in
advanced lung cancer. Proc Am Soc Clin Oncol . 2003;22:
657.

290 Pectasides D, Visvikis A, Kouloubinis A, et al. Weekly
chemotherapy with carboplatin, docetaxel and irinotecan
in advancer non-small-cell lung cancer: a phase Il study.
Eur J Cancer. 2002;38:1194-1200.

300 Natale RB, Socinski M, Sandler A, et al. Phase 1/11 trial of
irinotecan, carboplatin, and paclitaxel in advanced or me-
tastatic NSCLC. Oncology] Huntingt 2000;141 Suppl 50

29-34.

310 Socinski MA, Sandler AB, Israel VK, et al. Phase 1l study
of irinotecan, paclitaxel and carboplatin in patients with
previously untreated stage I1IB/IV non-small cell lung
cancer. Cancer. 2002;95:1520-1527.

320 Fujita A, Takabatake H, Takagi S, et al. Phase | study of
carboplatin, docetaxel and irinotecan with recombinant
human grenulocyte colony stimulating factor support in
patients with advanced non-small cell lung cancer. Anti-
cancer Drugs. 2000;11:821-824.

330 Fujita A, Ohkubo T, Takabatake H, et al. Phase | study of
carboplatin, irinotecan and divided schedule with recom-
binant human colony stimulating factor support in pa-
tients with stage I1IB or IV non-small cell lung cancer.
Anticancer Drugs. 2002;13:505-509.

340 Glisson SD, Larocca RV, Hargis JB, et al. Paclitaxel, iri-
notecan, and carboplatin are effective in treating exten-
sive stage small cell lung cancer: results of a phase Il
study. Proc Am Soc Clin Oncol . 2003;22:664.

842 Japanese Journal of Lung Cancer—Vol 43, No 7, Dec 20, 2003—www.haigan.gr.jp



