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Chemotherapy of non-small cell lung cancer:
a reappraisal and a look to the future

Marie T. Bakowski and Jennifer C. Crouch

Litly industries Limated, Kingsclere Road, Basingstoke, Hampshire, UK.

Introduction

The success of chemotherapeutic measures in the treatment of small cell lung cancer has
tended to overshadow the more common yetmore intractable problem of the management
of the patient with non-small cell ling cancer (NSCLO), In spite of more than a decade of
intensive rescarch, the practising clinician stll lacks clear guidelines. A reappraisal of the
position of barh radivtherapy and chemotherapy in the trearment of the disease is of high
priority. With regard to chemothera Py, single agent data are difficult to in terprelin view of
the heterogeneity of patient populations with respect particularly Lo prior therapy, extent
of disease and performance status. Furthermore the dose and schednle used for individual
agents show considerable variation between rrals,

The most serious difficulry in nterpretation of the data relates to the chasey end-paints,
Tumour response rates are universally reported, but more basic data on the effect of
treatment on the qualiry of lilk, the symptoms and ultimately the survival of patients on
study is often lacking. Compararive data arc surprisingly scanty. Only a handful of studies
hiave compared single-agent with cumbinartion chemotherapy (2, 27, 31-34, 43, 49, B0} or
chemotherapy with radiotherapy and supportive therapy for limited discase {23, 48). Twao
studies have compared chematherapy with placebo in patients with advanced NSCLC | 13,
B7).

This review Attempls to reappraise the data on the activiry of chemorh erapeutic agents in
NSCLC. Published studies have been reviewed only if they have included ar least ten
Patients and if’ the minimwm criterien of response has been defined as a grearer than e,
decrease in the size of measurable lesions. The data on response rates for squarmous cell,
adenocarcinoma and large cell types have been recorded when these can be absrracted
from the original publication. “Undiffereniated” or “anaplastic™ cell types have not been
included.
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Single-agent activity in NSCLC

Fifteen drugs have heen studied in more than 100 patients with NSCLC. Overall response
rates are given in Table 1. Four drugs (ifusfamide, cisplatin, mitomycin C and vindesine)
appear to have moderate activity in NSCLC and six drugs (adriamyrin, dibromadulcitol,
Baker’s antifol, eroposide, hexamethylmelamine and methotrexate | show some evidence of
activity. The most-studied single agent, cyclophosphamide, has a disappointingly low
overall response rate of 89,

Tfosfamide has been evaluated in four studies [sce Table 2. Response rates in three trials
to both a divided daily dose schedule (17, 51) and ta a single-doge schedule (41} have
ranged from 24 v 32 with a median survival time for all three studies of 10 months for
responders and three to four months for nonresponders to therapy. Costanzi ef al, (16)
compared the single high-dose with the low-dose five-day regimen, and found a lower
incidence of haemorrhagic cystitis with the latter sch edule. None of these studies emploved
Z-mercaplocthane sulphonate, an agent which has been shown o ameliorate the urathelial
loxicity,

Five reports have been published on the activity of cisplarin in NSCLC (see Table 2],
Doses have ranged from 75 o 120 mg/m?® every three to six weeks. Response rates have
shown considerable variation and do not appear L relate to dusage. The two largest studies
{23, 77} reported response rates of 254, and 32% respectively, The response durarion was
around 3 months and the median survival time 5 months for buth trials. Three smaller
studies (4, 9, 58) reported response rates helow 10%. Survival data were not recorded for
the latter studies.

Au early report by Whittington e al. {78) on a divided dose schedule of mitomyein C
gave a low response rate, Receul data, however, have been more encouraging and a
regimen of 20 mg/m? every three to six weeks has produced response rates of 19 to 409 (see
Table 2). The median survival time of 3 months described in one study (59) is less
impressive,

Nine published reports are available for vindesine |scc Tahle 2], Duscs have ranged from
3 to 4 mg/m?* weekly for up o 1 weeks, In spite of the uniformity of doge and schedule,

Table 1 Response raves in NSCLC, Drugs studied in more than 100 patients
No.of  Ne, of responders Range of response Mean response
Thug trialy (ne. evalualble) TALLE U] rate (%)
Tivsfamide 4 &2 (237) 752 0
Cisplatin 3 28 {14 6 32 20
Mitomyuin C 1 {115 U4 20
Vindesine 9 19 (238! =11 17
Adramyvein 5 34 [261) i 38 13
Dibromoduleitol I 15115 = 13
Baker's anrifol ] Hazinaie) 3 1 [119] E-l5 12
Esopeside (VP 16-213) 4 21 {193) 3-21 11
Hexamethyimelamine 3 18 [ 166] 0-17 1
Methotrexare 6 237247 M2 I
Cyr.]u]:lhn!ph:.mi.dn 5 30 (350 444 K
Mechlorcthamine 1 U109 L3
CCNT 4 12161} 9wy 7
AMSA 3 6 {143 B=7 4
Chlvrozoroein 3 3128} -7 4
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response rates have shown considerable variation. Five trials have given respouse rates
ranging from 17 to 317 and four trials have shown response rares ol less than 10%,. In oue
of the latter trials (76) the majority of paticnts had received privr chemotherapy including
Lreatment with vincrisdne. Survival data are only available for two studies. Gralla efaf. [39)
reported a 9 month median survival time for responders to treatment; Luedke ef al. [50)
reported an overall survival time of 3.5 months.

Adriamycin has shown marginal evidence of acrivity in NSCLC (see Table 2). The
highest response rate of 38" was reported in an early trial employing a duse of 75 mg /m?
every three weeks (44). Subsequent published studies have employed divided dose
schedules and response rates have varied from 6 to 24%. Median survival times of 3 months
and 4 months have been reported in two studies (15, 47).

A single report is available for dibromoduleitol activity in NSCLC {see Table 2. A
responst [ate of 13%, with a median enyrvival time of & months was deseribed. Baker's
antifol (triszinate} has shown marginal activity in three studies [see Tahble 27, Survival dara
were not reporied. Response rates to cloposide (WP 16-213) have shown considerable
variation and do nut clearly relate to the dose or schedule empluyed (see Table 2. Two
trials using intravenous and vral divided dose schedules (1, 30) have given 189 and 219
response rates respectively with a median survival time of 6 to U months, A further two
studies have given response rates of less than 10%,. In one of the lateer trials (12] hall of the
patients had received prior chemotherapy. Hexamethylmelamine gave an encouraging
179, response rate in an early trial (24] but this has not been confirmed in later srudics (sec
Table 2.

Methotrexate has been evaluated in six trials {see Table 2). Responsc rates show
considerable variation and again show no clear relation to the dose employed, Three high-
dose studies (35, 68, 74) gave response rates respectively of 0%, 4%, and 26%;. Reported
median survival times have ranged from 3 menths to a surprising 12 months in the high-
dose study of Tornvos et al. (74). The response rate in rhe latter study was zero! The one
randomized study reported in which methotrexate was compared with placebo [B7)
showed no sighificant difference in overall survival times belween the two arms.

Cyclophosphamide is the most studied single agent in NSCLC (see ‘T'able 2. Responze
rates have generally been disappeintingly low. A recent study of 2 higher duse in a small
series of patients (73) gave a response rate of 42%,. The response duration. however, was
short and the median survival dme of 4 months was similar to thal reported in trials
employing a lower dose, A single report it available on mechlorethamine in NSCLC [see
Table 2!. A response rate of 8%, with a median survival ime of 3 months was described.
With the exception of an carly report (72), response rates to CCNU have been less rhan
10%, (see Table 2). Survival data are not available for the four published trials. AMSA [see
Table 2} and chiorozotucin (see Table 2) have similarly given disappainting results in lerims
of response rates. A single AMSA report gave a median survival ime of i months,

Minimal data are available on a further 20 drugs studied in less than 100 panents [see
Table 3). Respunse rates above 107 have only been reported for rwo drugs, vinblastine
and procarbazine. In each case only one report on a small series of patients is available,

In summary, objective response and survival data suggest that ilosfamide, cisplatin,
mitomycin C and vindesine are agents with some degree of activity in NSCGLG,
Adriamycin, dibromodulcitol, Baker’s anrifol, etoposide, hexamethylmelamine, meth-
otrexate, vinblastine and procarbazine may be active agents, but further dara on optimal
doses and schedules are reguired.

With regard to the effect of single-agent chemotherapy on the quality of life of individual
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patients, data from the literature are surprisingly scanty. Durrant ef al. (25) devised a
“palliation index” which reflected the length and the quality of life of patients on study. In
a randomized study, neither radiotherapy nor mechlorethamine therapy appeared to have
any influcnce on the “palliation index” although data on the relief of symptoms by

F oo Y-
g T fTearment were not reported.
Wolfet al. (80) analysed the improvement in performance status of patients in relation to
the chemotherapy regimen administered. For adenocarcinoma patients treated with
] ¥ mmees cyclophosphamide although not for those with other cell types, an improvement of 20 or
more units on the pretreatment Karnofsky scure was seen in 219, The tumour response
f' _ rate for this cell type was, however, only 8%, and the authors did not attempt to correlate
! & Br¥Fes objective twmour response with an improvement in performance status. The report by
TR el Anderson ¢t al. (1) on a trial of etoposide in NSCLC did attempt to define more closely the
possible henefits of treatment for the patients. Of 24 responders to etoposide, 15 showed an
& ! ncrease in Karnofsky score, the mean maximuin improvement being 239%,. Fourteen of the
= responders gained weight. Unfortunately non-small cell and small cell hisrological types
were included together in this analysis and furthermore the thange in Karnefsky scores of
) RE | noaresponding patients was not recorded.
= =igie The question of whether chemotherapy can favourably influence rthe quality of life of
patients with NSCLC therefore remains to be answered. Similarly, whether or not
L B EEE chemuotherapy can palliate symptoms is, even now, an issue for debate. One assumes that
S objective tumour respunse must he asseciated with symprom palliation but, unfortunately,
documentation of this is sadly lacking in the majority of reporis on NSCLC trials,
Combination chemotherapy in NSCLC
2 The lack of adequare dacumentation of single-agent activity in NSCLC extends to that of
F - vombination chemotherapy. Not oaly is there ay almost exclusive conceniration on the
U reporting of tumour regression rates rather than on symptom palliation or on changes in
_g 5’ ta . quality of lifs, but few trials directly comparing combinations with single-agent activity
= £, 5= |8 have been published,
'_;? i L'E' ¥ _: T E g Nine prospectve randomised trials (see Table 4) are availahle for review. Of these, anly
;f 2 f = i ".=°_' =3‘ two studies show unequivocal evidence of higher response rates for the combination under
ETEFd g | T8 test and only one study claims an improved survival time for paticnts treated with a
E‘E :‘1 E “EE H; ;-f E?EE r'""“'fbhmﬂ““ regimen. The former two studics compared respectively cyclophosphamide,
n ER S ET |2 c adriamycin and cisplatin with dianhydrogalactitel {31} and vindesine plus cisplatin with
s+ RENE |75 vindesine alone {34). Each reported a significant improvement in response rates for patients
%E on the platinum-containing combinations although survival times were the same in one of
z8 the studies (31). A third study (49) actually demonstrated a higher respense rate for the
L E single agent tested (vindesine) as compared to the combination (adriamycin plus
B e 2 12 ¢yclophusphamide), Median survival times were idenrical (3.5 months).
5 ,g S & E-g , ['hf' one study showing a superior survival rime for a combination was that of Wolf &/ al.
J g :.é‘ g g 2 EM-TJ":' }30], in which adriamyein plus cyclophosphamide produced a longer duration of survival
i R '0 squamous cell patients compared with cyclophosphamide alone (6 months g5 3 months),
Itis interesting to note that an identical schedule of adriamycin and cyclophasphamide in

i
the Luedke et al. srudy (49) produced a median survival tme of only 3.5 months. 'urther
conflicling data on survival are apparent from the analysis of the trial comparing
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Table 4. Prospective randomi ;
mized trial . "
iy 1z & comparing single ngmlmth:umhmnnunchemﬂmupyin el
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. e Response g ad e;qu:i.t
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- reat i
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33 HN,um g 0083)  —  lo@s 1z 4 (med. | &
i T bl = 3 {a9) 8 {109 L]
27 quzﬂ'm[' L = 3i48) 7y 14:{ 6 f?g 3lt
Jf..fi.Fl&‘.—.‘l & 1 (18] 2000 1w 4 143 0 = E
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e 374 UL 3036)  goe3 4 ' st gipeher
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i VDS the lun
' £ all cell + 118, * . B. Brugar
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ADR +OTX 1418} = z 1519{ 0y 2 5 LOE0d)
g ke 2 & 3.5 Crener
ADE. adriamwein: BLM, hleamyein: CODE i B sy
2 =it | yoirn; . visplating CTX, - ey 7 : |
le'llf;::"]::lrttlail HN,, mechiorethamine: VOR vinfrlis:i;r_: T‘JUS.T;:?D;-:I::;FJIE“&I#TLE.:L' dianhyirogalzetital; CRTCING
P ﬂjar. :ﬂ.lum are for squarnious, adenccarcinoma, and large cell f.ti ru-liqu ; e 8. Casper,
<UD P = = 000 *=2 P = noa NR < not recorded. FRR: dichlon
2107-2
s i 10, Casper,
cyclophosphamide with COMEB (o . evaluar
. . leyclophosphamide, vipecsr pas b
bleomyein}. Survival tme in . 1 Felp it mide, vincristine, methyl CONU and g
wreated with COMB (2, this smidy was significantly shorter for ambulatory patients 1, Casper
- a8 counpared with th e ; ; ¥ e
months 24 5 monchs), \ parec with thase receiving cyclop hosphamide alone (2.5 £l
] The la o
4 e ck of convincing data in thege studies may relate to the choice, with he & 12. Chupm
of cisplatin und vindesine, of agents with minimal activity jn Ng(¢ LC‘J ;‘” B s
* . . - ln Y 3
lfltﬂn_lng'f!.ﬂ COMpansons can only he made berween B e fis probable (har 13. Cormier
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‘ombination chematherapy in schedules need to be defined more clearly for each of the agents with apparent activily in
NSCLC. Only after the limitations of single-agent chemotherapy Lave been clearly
defined, can the contribution of combinations of agents to the management of NSCLC be 4
Response adequately assesscd. Finally, the role of chemotherapy as n pussible altt'!'nariw. to
= Median radiotherapy for the control of both limired disease and ol lesions such as painful bony
R;::: Purur;jur] ..-mmvulll dcpusifﬂ1 needs to be be evaluated.
\ ol e z 3 3 H g . = 4 .
: e, frem The ohjective of these studies must, in the (inal analysis, be to relieve suffering. Even if
g - NR chemotherapy cannot offer the hope of cure, palliation must surely be a worthwhile goal.
= NE
2 MNH NR
z 4 (med.) 4
2 4 imed.) &
] KR 3 References
b NE 1
4 3 7 1. Anderson, ., Peel, E. T., Cheong, ©. M. B & Broderick, M., [1982) Etopuside—an effectve single drug for
0 £ B treating bronchogenic carcinome. Gin. Chncol. B2 215-218.
P NE 5 2. Bodey, G. P, Lagakos, 5. W, Gutierrez, A, C., Wilson, H. E. & Belawry, 1. 5. (1877) Therapy of advanced
; squamuus carcinoma of the lung: Cyclophosphamide verses “COMB". Cancer 39: 1026-1031
= NR & 3, Bonsdonna, G., Tancini, G. & Bajes, . [1973) Chemotherapy of lung cancer: The experience of the
1 @ 4 Natonal Caneer Insdtmte of Milan, Cancer Chemother, Hep, Part 34(2): 251-237.
¥ H 3 4 Briell, J. C., Eagan, R. T, Ingle, . N, Creagan, E. T, Rubin, J. & Fryiak, 5. (1978 Cir
k NE 34 5 5+ dichlorodiammineplatinum (I1) alone followed by sdriamycin plus cyclophosphamide at progression versus
J NR _‘-].,'_5,‘1.15 sir-dichlorodiammine-pladnum [I1), adraamycin, wnd evclophosphamide in combination for adenocar-
f NR B, 5, 3¢ cinom of (he lung. Concer Trear, Hep. 62 (8): 1207-1210.
! NE 4% 6, 4 5, Brugarolas, &., Hansen, H. H. & Siegenchaler, P [1960] Clinical study of vincristne in adenocancinama of
the lung. A study of the early-clinical-trial group of the EORTC. Eurep. 7. Cancer 16t 1643-1644,
6. Brugarolas, A., Tacave, A, J., Ribas, A & Garvia Miralles, M. T. (1978) Vincristine (N5C 67574) in non-
NE NR small cell bronchogenic carcinoma. Kesults of  phase 11 clinical study, Ewrgp. 7. Cancer 14: 301 505.
Nk NR 7. Bruparalas, A, Rivas, A, Lacave, A, )., Gonzales-Palacios, F. & Froufe, A, [1975] 3-Fluorouracil (NSC-
:“ 2 1.5 19083 compared 1o cyclophosphamide (NSC-26271} in bronchegenic carcinomna: Results of a clinical study.
e 7 4.5 Cameer Chemother. Rep. Perd {59 (3): 10251026
B. Casper, I 5 & Goalla, R, J. (197%) Phase 1T evaluavon of chloroeotocin in paticns with nun-simall cell
fti_DﬁG, dinnhvdrogalactical; carcinoma of the lung. Cancer Treat. Kep, 63 {4): 549550
: l_='|9> FAZONBLL. 9. Casper, E. 5., Gralla, . ., Keisen, T0. P, Cvitkovic, E. & Golbey, R. B, (1979 Phase ITstudy of high-dose ais-
Y dichlorodiammincplatnum {IT) in the treatment of non-small cell lung canver. Canger Trea? flep. 63 | 11-13):
20072109,
10 Casper, E. &, Gralla, B_ ], Kelsen, D. P, Houghton, A., Galbey, R. B & Young, C. W. (1980) Phase 11
evaluation of N-{phosphonaceiy])-T-aspartic acid (PALA) in patiens with nun-small cell carcinoma of the
e, methyl CCNU and lung. Camcer Trear, Kep, 64 (4-5): T03-707,
ar H-ﬂlh'lllatm'}r patients 11, Casper, E. 8, Gralla, R. ], Kelsen, D. T, Natale, I B., Sordillo, F. & Houghton, A. (1980] Phase 11

evaluadon gt'li'-[Q-Ecri:liny];uniun'l-m:i]'lautsuLﬁ:rn-m-znisidj.dc [AMEA ] In pislients with non-gmall cell lung

cancer. Cancer Treaf, Kep, 64 (2-31: J45-34T,

Sl v : 12, Chapmen, B., I, L., Gralls, R., Kelsen, I, Gasper, E. & Golbey, . [1982] Phase IT trial ef VP-1e-21%in

. P MT the EXCEPTION non-small cell lung cancer. Conmcer Chemather, Pharmacol. T: 205207,

LC. Itis probable that 19, Cormier, Y., Bergeron, D, LaForge, ].. Lavandier, M., Fournier, M., Chenard, J. & Desmeules, M. [1982)

tve single agents and Benrefits of polychemotherapy in advanced non-small-cell bronchogenic carcinoma. Cancer 3 843 B4,

14, Cornell, C. ], Jr., Hoth, T, & Pajak, T.F. (1981} Phase IT study of chlororamiocin in non-small cell carcinors
of the lung. Cenger Trent. Rep. 63 (7=8): 734735,

15, Cortes, F. P., Takita, H. & Holland, J. F. (1974) Adriamycin in sdvanced bronchogenic carcinnma. Canrcer
34: 518525,

16. Custanzi, J. J., Gagliano, R., Loukas, D., Panetticre, F. J. & Hoksnson, J. A. (1978 Hosfumide in the

treatment of recurrent or disseminated lung cancer. Phase 11 study of two dose schedules. Cancer 413

shosphamide alone (2.5

n terms of palliation of _ 1751718,
Vily Frrerpeck 17, Costangi, ]. J., Morgen, L. B. & Hokansun, J. (1982) Ifosfamide in the treatment of extensive non-oiel cell
it e varcinoma of the lung, Sem. Oncal, @ (4): G165,

the optimal doses and 8. Creagan, E. T., Eagan, R. T., Fleming, T.R., Frytak, 5., Ingle, | N Kuwols, LK. & Michols, W. C. (1980}



