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Chemotherapy of small cell lung cancer 
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Despite the fact that s111all cel/ lung c:ancer (SCLC) is a verv c:he111osensitive disease, the long-term results 

jimn the present treat111ent are very disappointing with 5 year survival (�f' less than 5%. The present artic:le is 

w1 oven,iew (f the c:hemotheraJiy used today and .fiaure treatment persfiectives. 

Most center.1· today use a co111hina1ion (!f' efiipodophyllotoxin derivate.1· ( Etoposid, ( VP-16) or Vu1110n (VM-26) 

and a plmin derivate (CisJilatin or CarhoJilatin) as a "standard" treatmenl for SCLC. less toxic: treat111ent 

for the elderly patients are desc:rihed, esfiec:ially the role (!{ oral single agent treatment. 

"High dose" treat111ent with or without hone mcirrow SllflJIOrl has not yet re.rnlted in pmlonged survival. 

Future treatment strategies are discussed. 
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Introduction 

Lung cancer is one of the most important public 

health problems in the world. The incidence of this 
malignant disease continues to increase in the de­
veloped world, particulaly among women. By the 

year 2000 the estimated number of new cases world­

wide is expected to exceed 2 million. 1 Approxi­

mately 25 % of ali lung cancer cases are of the 

small celi variety (SCLC). Despite few or no symp­
toms about 60 % of the patients have documented 

distant metastatic disease at presentation.2

In contrast to the other major types of lung can­

cer, SCLC is highly sensitive to bolh chemotherapy 

and radiation therapy. However, patients with ex­

tensive stage disease are rarely cured, even with 
aggressive treatment. On the other hand patients 

with limited stage disease sometimes experience 

long-term progression free survival with chemo­

therapy with or without thoracic radiotherapy and, 

occasionally, cure. Furthermore, chemotherapy is 

effective in ameliorating the symptoms of the supe-

Correspondence lo: Fred R. Hirsch, M.D., Department of 
Oncology 5074, The Finsen Center, University Hospital -
Rigshospitalet. 2100 Copenhagen. Denmark. 

UDC: 616.24-006.6-085 

rior vena cava syndrome, bronchial obstruction, 
pleural effusion and even brain metastases. Virtu­

ally. ali patients with SCLC should therefore re­

ceive chemotherapy as part of their initial treat­
ment. 

"Standard" chemotherapy 

A number of drugs have been identified with single 

agent aclivity in SCLC.3 The relative effectiveness

of the individual drug is diflicult to compare be­

cause only few of them are studied in previously 

untreated patients, but mostly in heavily pretreated 

patients. However, most of the drugs have reported 

response rates of 30-60 % as single agent treatment 

(Table 1 ). Early randomized trials demonstrated that 
combination chemotherapy was superior to single 

agent trealment..u In the late l 970s and early l 980s 
cyclo-phosphamide-based combination chemothe­

rapy regimens represented the most commonly used 

induction therapy. A typical example is the CAV 

regimen: cyclophosphamide/doxorubicin (adriamy­

cinR)/vincristine which has demonstrated overall re­

sponse rates of 65-90 % in limited stage disease 

and complete response rates of 20-40 % with a 

small number of 5 years survivors.2•1'
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Table l. Active single agents in s111all celi Jung cancer. 

Drug 

Etoposide 
Teniposide 
lfosfa111ide 
Cisplatin 
Carboplatin 
Cyclophospha111idc 
Vin eri sline 
Methotrexale 
Doxorubicin 
Hexa111ethyl111ela111inc 
Vinblasline 
Vindesine 
Lo111ustine 

Approxi111atc response rate (%) 

75 
75 
60 
50 
40 
40 
35 
35 
30 
30 
30 
30 
15 

During the early to mid 1980s many clinical tri­
als focused on the integration of etoposide into 

exisling chemolherapy regimens. Although none of 

lhese lrials yielded a major improvernent in survi­

val most were associated with a modesl improve­

ment in median survival which in some instances 

was statistically significant.7·' 

The combination of etoposide (E) and cis-platin 

(P) is of special interest because it appears to have

the best therapeutic index of any rcgimens, and in a

number of trials this combination (EP) has been

used as the inilial chemolherapy for patients with
SCLC. Overall rcsults in previous untreated pa­
tients show that the complete response rale average

more than 50 % with a median duralion of survival

in these sludies lhat compared favorably with re­

sults achieved wilh lradilional induction regimens

such as CAV or CAE (cyclophosphamide, doxoru­

bicin, etoposide).''- 10 

While rnosl of lhe treatment regimens loday in­

clude cisplatin and etoposide, more recently cispla­

tin has been replaced by carboplatin in combinalion 

wilh oral cloposidc in lhe lrealmenl or poor progno­

sis patienls wilh SCLC" and lhose sludies sug­

gested that lhe combination of carboplatin with oral 
eloposide is a highly effeclive regimen for lhe treat­

ment of SCLC patients wilh resulls cqual to and 

comparable with more intensive schedules.11. 12 How­

ever, it is too early yet lo evaluate lhe long term 

results (> 3 years) on thal regiment. Thc median 

survival from lhe study by Carney" is 43 weeks 
(range 4-128). In one randornized study cis-platin 

was compared lo carboplalin, bolh in combination 

wilh etoposide, and no di!Terence was obtained with 

regard lo response and survival.12 The case of ad­

minislration of the combination of carboplatin and 

etoposide wilh acceptable loxicity would suggest 

that this combination could be the lrealment of 

choice at least for a subset of patients with SCLC, 

especially those palients who cannot tollerate more 
intensively given lreatment. 

The strategy of alternating "11011-cross resistant" 

chemotherapy was prompted by theoretical con­
siderations put forth in a mathematical model de­

veloped by Goldie and Goldman. 11

A study by Evans et al in 1987'• demonstrating a 

better survival with a regi men of CAV in alternalion 
with EP compared to CAV alone raised the clinical 
interest for this question in patients with SCLC. 

However, the possibility could not be eliminated, 
that the superiority of the alternating treatment was 

due to a belter efficacy of the EP treatment than the 
CAV treatment. Two subsequent randomzied stud­

ies by Roth et al9 and Fakuoka et al'' compared CAV. 

EP and CAV alternating with EP, and no difference 

in survival was seen among lhe three treatment 

groups in either of lhe studies. The value of the 

sequential administration of two cycles of etoposide 
and cisplatin after completion of six cycles of CAV 

was evaluated in a large study of limited disease 

patients by Einhorn et al, 15 and lhe median survival

was prolonged by seven months with etoposide and 
cisplatin. 

However, the 1mtjority of studies using alternating 
non-cross resistant combination chemotherapy have 

not shown a 1mtjor benetit for this approach. 11' Al­

though alternaling regimens produce only minimal 

survival advantages at best, they do reduce toxicity 

that depends on the cumulalive Jose of a single drug 

such as doxorubicin induced cardiomyopathy and 
cisplatin induced neuropathy. The problem is, ho­

wever, that from a experimental lherapeutic poinl of 

view the so called '"non-cross resistant" treatment 

with CAV and EP are today not considered as a lrue 
non-cross resistanl combination chemotherapy.17

The Copenhagen experience 18 

In Copenhagen clinical studies focusing on the lreat­

ment of patients with SCLC have been performed 

by the Copenhagen Lung Cancer Group since 1973. 
In the period 1985-1990 484 previously untreated 

palients :5 70 years old were included in study 

designed with lhe following aims: l .  to compare 

two induction regimens containing teniposide (YM 

26), vincristine (YCR) and either cis-platin (Pl) or 

carboplatin (JM-8) followed by an alternating 

chemotherapy and 2. to compare these regimens 

with alternating regimen alone. 
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There was no survival dirference in patients 
treated with the two platinum containing induction 
arms, while the survival was superior in the two 
induction arms compared to the alternating control 
arm (Table 2). 

Table 2, Median survival (M.s.) and 2-years survival. 

LD ED Ali 

M.s. 2 years M.s. 2 years M.s. 2 years
weeks weeks weeks 

Reg.! 58 20% 36 10% 48 18% 
Reg. II 61 18% 38 13 %, 49 15 % 
Reg. lil 48 15 %, 30 5% 42 10% 

Treatment of elderly patients with SCLC 

Approximately 25-30 % of newly diagnosed pa­
tients with SCLC are older than 65, and the number 
of elderly patients with SCLC will continue to in­

crease over the next 20 years. It is therefore impor­
tant to give greater consideration to the manage­
ment of elderly SCLC patients. Single-agent che­
motherapy have demonstrated to be very useful in 
the elderly patients. Etoposide or its analogue teni­
poside (VM-26) alone has yielded response rates of 
65 to 80 percent in elderly patients, including com­
plete responses in 20 to 25 percent of patients, only 
moderate toxicity and median survival of 9 to 11 
months in controlled 1" and uncontrolled trials.211 Al­
though better results might have been obtained with 
combinations of drugs with or without radiotherapy 

no randomized trials have addressed these ques­
tions in this subgroup of patients. However, more 
recently it is reported that the combination of orally 
given etoposide in combination with carboplatin is 
a well tollerated combination also for elderly pa­
tients.21 

Etoposide has clearly demonstrated schedule de­
pendence. A study of Slevin et al21 has shown that 
prolonged administration of etoposide produces gre­

� 

ater responses than the same total <lose given in a 
shorter tirne frame. Furthermore the study has de­
monstrated that the overall response rate and sur­
vival were significantly greater for patients who 
received 5 days of i.v. therapy than for those who 
received a single day of treatment. Randomized 
tria! comparing intennittent and continuous etopo­
side in elderly patients with previously untreated 
SCLC are presently ongoing in Copenhagen. 

Many factors may influence the approach to the 
administration of chemotherapy to the elderly pa­
tients. Co-morbid illnesses and/or performance sta­
tus rather than the age are the principle factors 
which will dictate the therapeutic approach and for 
many of these patients the aim of treatment is to 
balance the probability of cure or palliation against 
the risk of toxicity and quality of life. The presence 
or absence of co-morbid disease leading to impair­
ment of cardiac, pulmonary or renal function should 
be considered as well as other medication, which 
may lead to potential drug interactions with the 
chemotherapy. Furthermore, elderly patients have 
often poor compliance and errors in self-medica­
tion. 

At present, single agent chemotherapy with oral 
etoposide seems to be an appropriate option for 
elderly patients with SCLC in whom the likelyhood 
of severe toxicity from combination therapy is high. 
The treatment is well tollerated and has shown to 
give a high response rate (75-80 %), and long term 
survivors (> 2 years) are reported even in this group 
of patients. 1 '' The most optimal schedule is not es­
tablished and future studies should also include a 
comparisson of single agent treatment with "mild" 
combination treatment. 

Dose intensity without bone marrow support 

Drug delivery can be intensified by increasing the 
doses or by reducing the intervals between treat­
ments. lntensification strategies include high-dose 
induction chemotherapy, late intensification chemo­
therapy with or without bone marrow support and 
weekly chemotherapy have been studies. 

During the 70s and early 80s the clinical investi­
gations hypothesized that a <lose response relation­
ship existed in the treatment of SCLC and "more 
chemotherapy was better", and early trials appeared 
to support these resultsY· 2-1 However, randomized
trials comparing ''high <lose" regimens to "stand-
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ard" doses failed to demonstratc significant differ­

cnccs in survival. 2-'-28 Rctrospectivcly, howevcr. it

can be discussed whethcr the "high-dose" treatment 

really could be considercd as such from an up-to­

date point or view. 

In a study by lhde and co-workers2'' they railed to 

demonstrate a survival benefit in patients with ex­

tensive stage SCLC randomized to high dose therapy 

compared to standard dosc thcrapy. They ran­

domized 90 paticnts to standard dose PE vs. high 

dosc PE. Paticnts randomizcd to the standard dose 

arm received 80 mg/1112 or cisplatin days 1,3 plus 80 

mg/m2 ctoposidc days 1-3 for cyclcs I and 2. Pa­

tients randomizcd to the high dose arm rcceived 27 

mg/m of cisplatin days 1-5 and 80 mg/m2 of etopo­

sidc days 1-5 for cyclcs I and 2. Ali patients re­

ceived standard dose PE cycle 3 and 4. In cyclcs 5 

through 8 completely rcsponding paticnts continucd 

standard dosc PE. ali othcr paticnts rcceived either 

cyclophosphamidc. doxorubicin and vincristine or 

if possible a combination drug program based on 

in-vitro drug testing or tumor celi lincs cstablished 

from individual paticnts. Despitc 68 % higher doses 

and a 46 %, higher dosc-rate illlcnsity actually given 

to paticnts randomizcd to high-dose PE compared 

to thosc randomized lo rcceivc standard dosc PE, 

complete rcsponse rates (23 % vs. 22 %) and me­

dian survival durations ( 10.7 months and 11.4 

months) respcctively. wcrc not statistically signifi­

cant. Furthermorc. dosc escalation or chemotherapy 

was associated with cnhanccd toxicity. 

Anothcr approach to incrcasc thc total dosc de­
livery was to evaluate the use or prolonged admi­

nistration or chcmolherapy, thc so called "mainte­

nance therapy". Randomized clinical trials evalu­

ating the maintcnancc chcmotherapy ror 5 to 7 months 

following 6 months 01· induction chcmothcrapy dc­
monstratcd thal. although. thc duration of initial 

treatment rcmission could bc prolongcd, survival 
was not significantly improved by this approach. 

and the treatment was associated with increased 

toxicities duc to thc prolractcd cxposure to chcmo­
lherapy.10-'0 

Yct. another mcthod for increasing the intensity 
of chemothcrapy in SCLC is to intcnsify the sche­

dule. Studies cvaluating cisplalin, vincristinc. doxo­
rubicin and ctoposidc (CODE) have shown high 

response rates (> 90 %) and cncouraging two year 

survival ratcs in paticnts with cxtcnsivc stagc dis­
ease. Once again. however. these results havc not 

been conlirmed in a randomizcd study cvaluating 

four drug. high dosc weekly chcmotherapy against 

"standard" altcrnating CAY/PE.15

In contrast to "late intensification" Arriagada et 
al1'' reported recently a study of "initial intensifica­

tion" randomized 105 patients to receive a first 

course of either "high dose" cyclophosphamide 
(300 mg/m2) days 2-5 plus cisplatin, 100 mg/1112 

day 2 or "lower dose" of cyclophosphamide 
(225 mg/1112) days 2-5 plus 80 mg/1112 cisplatin on 

day 2. Ali patients received the lower doses of cy­
clophosphamide and cisplatin, plus doxorubicin and 
etoposide for course 2 through 6. Thoracic radiation 

was given concurrently in both groups starting with 
the second cycle of chemotherapy. Although there 

was no significant difference in complete response 
rate, the two year survival for the 55 patients who 

received the higher doses of chemotherapy was 43 % 

compared with 26 % for the 50 patients who were 

randomized to receive the lower doses of cyclo­

phosphamide and cisplatin for cycle 1 (p = 0.02). 
One possible reason for their positive results was 
that the delivery of higher initial doses of drugs 
early prevented the emergence of chemoresistant 

tumor clones. They suggest that the advantage of 

only a 20 % to 25 % increase in the doses of cyclo­
phosphamide and cisplatin may have been that the 

resultant toxicity was not severe, and did not neces­
sitate delay of subsequent cycles of standard doses 

01· chemotherapy as may have been the case in other 
trials which evaluatcd the use of much higher doses 

of drugs in cycle 1. 

A meta-analysis of dose-intensity in SCLC in­
volving 60 published studies failed to demonstrate 

a correlation between dose intensity of CAV (cyclo­
phosphamide, adriamycin, vincristine) or cisplatin/ 
etoposide and response rate or survival for limited 

or extensive stage disease. Furthermore, no consist­
cnt corrclation in rclative dose intensity of any indi­

vidual drugs and outcome was observed.17

Weekly chemotherapy have not in phase 111-

studies for patients with SCLC demonstrated any 
advantage compared to standard treatment given at 

intervals of three weeks.28· 15 Comparisson of dose

intensity given in weekly programs compared to 
standard programs have shown that weekly delivery 

of myelosuppressive chemotherapy does not allow 
recovery of granulocytcs. However, it is stili too 

early to say whether this approach is significant 

benelicial for patients with SCLC. 

Dose intensity with bone marrow support 

High dose chemotherapy with autologous bone mar­

row transplantation ABMT have been studied by 
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severa! groups. The largest studies by Souhami et 
al1' and Smith et al1'1 reported median relapse free 

survival and overall survival similar to those associ­

ated with standard chemotherapy approaches. In a 

randomized study of intensive chemotherapy and 

ABMT by Humblet et al"0 they found the complete

response (CP) rate increasing from 39 % to 79 % 
with the intensive post induction chemotherapy. The 

relapse free survival was significantly increased in 

the group as a whole and in a subset of patients with 

limited stage disease. 

A recent study by Elias et al"' has again evaluated 

the effects of intensive chemotherapy with bone 
marrow support in patients with SCLC who were in 

complete or partial response following conventional 

chemotherapy. In this phase II sludy, however, pa­

tient selection and consolidative chemotherapy were 

chosen to address some of the prior issues raised 

with earlier lrials. Nineteen patients with limited 
stage SCLC who had achieved a partial or complete 

response to first live conventional dose chemo­

therapy were treated with high dose cyclophospha­

mide, cisplatin and carmustine with autologous bone 

marrow support and thoracic and cranial radio­

therapy. After high dose chemotherapy, 15 of 19 
were in complete response with a one and two year 

survival rate or 73 % and 53 %, respectively. 

The role of colony stimulating factors in small 
celi Jung cancer 

The colony stimulating factors (CSFs) are glyco­

protein hormones that stimulate proliferation and 

differentiation of hematopoetic progenitor cells. 

Possible uses for these agents in lhe treatment of 

small cel! lung cancer are lo allow possible dose 

escalation of myelosupressivc chemotherapy agents, 

to protect palients prophylactically from febrile ncu­

tropenia prior to standard chemotherapy and to 

speed neulrophil recovery following chemotherapy. 

The effect of prophylactic granulocyte - colony 

stimulating factors (G-CSF) has been studied by 

Crawford et al."2 This randomized placebo control­

led study of patients receiving chemotherapy for 

SCLC demonstrated that prophylactic G-CSF can 

significantly reduce neutropenia and infective com­

plicalions t'ollowing standard-dose chemotherapy. 

Patients received standard dose cyclophosphamide, 

doxorubicin and etoposide with placebo or G-CSF 

230 microgram/m2 on days 4-17. One or more fc­

brile neutropenic episodes occurred in 77 % of the 

placebo group bul in only 40 % of the G-CSF group. 

The duration of neutropenia (neutrophil count < O.S

x 109/ I) was 6 days with placebo and only I day 

with G-CSF. The number and duration of hospital 

admissions were less in the G-CSF group. However, 

regarding tumor respons and survival there was no 

difference in either arm. The side effect mild to 
moderate bone pain was documented in 20 % of 

patients given G-CSF. Another prospective rando­

mized tria! was conducted in patients with SCLC 

receiving PE alternating with ifosfamide and doxo­

rubicin to determine whether G-CSF could increase 

the received dose intensity 01· weekly chemotherapy. 
G-CSF decreased dose reductions due to neutrope­

nia, bul did not result in increased dose intensity

due to non-hematologic toxicities.•J Other studies

have suggested llrnl lhe incidence of neutropenic

fever with standard dose chemotherapy is low (about

18 %) and that routine use of G-CSF in this selting

is expensive and not associated with a cost savings

or therapeutic benefit. ➔➔ In a recently published study

by Bunn et al patients with limited stege SCLC

receiving concurrent chemotherapy and radiation

therapy, patients randomized to receive granulo­

cyte-macrophage colony stimulating factor (GM­

CSF) had more infections, more days febrile and a

significant increase in thrombocytopenia compared

lo those randomized to no GM-CSF and there was

no benefit in response rates or survival tirne by

using GM-CSF. ➔5

Duration of chemotherapy and treatment of 
progressive tumors 

In the beginning of the chemotherapy era it was 

though lhat more and longer chemotherapy was 

better, and treatment durations of 12-18 months 

was not unusual.2 However, as mentioned earlier

the principle 01· prolonged administration of chemo­

therapy in palients who responded to treatment did 

not improve survival.3°· JJ. J•. Jr, The most usual treat­

ment duration today is about 6 months, but no ran­

domized studies have yet established the most opti­

mal treatment duration. Small-cell carcinoma that 

progresses during or arter initial chemotherapy is 

usually refractory to further treatment and is always 

incurable; however, the likelihood of disease re­

gression and palliation with subsequent chemothe­

rapy in paticnts who have previously responded is 

greater if tumor regrowth is preceded by at least a 

few months of no treatment. 10· "7·"' Chemotherapy
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should therefore be diseontinued after four to six 
months in patients who respond and then resumed 

at relapse if clinically appropriate. Thus, the suc­

cess 01· second line chemotherapy is dependent on 

multiple ractors including: 

- the interval hetween cessation or primary the­

rapy and the detection or recurrence 

- the nature of the response to primary therapy and

- the composition or the primary chemotherapy.

Long-term survival 

SCLC is an extremely responsive tumor. The intro­
duction 01· combination chemotherapy as the princi­
pic form for treatment or SCLC led to an increase 
in median survival and suggestion that a significant 
proportion or patients might be cured. Unfortu­
nately. the results from long-term survival studies 
indicate that only a small proportion or patients 

with SCLC are cured by current treatment. Souhami 
and Law reported on 3681 cases of SCLC treated in 
major centres in UK and found that only 3 % were 
alive at seven years (3.6 % LD, 1 % ED).49 The
results frorn the clinical trials in the Copenhagen 
Lung Cancer Study Group including 1714 patients 

were comparahle with the results from the UK. The 
rate or 5-years survivors was 3,5 %. Among the 828 

patients with limited disease 40 patients (4.8 %) 
became long-term survivors and 20 or 886 patients 
(2.3 % ) of the ED patients. The 10-years survival 
rale was 1.8 %.;o These results document that pa­
tients with small celi lung cancer continue to re­
lapse up to and occasionally arter 5 years. 

Beyond 6 years other smoking-related diseases 
become the nu�or cause or death. Particularly chro­
nic bronchitis, vascular disease and smoking re­
lated cancer. These survival dala although demon­
strating the bad long term prognosis of SCLC do 
not indicate that treatment is not worthwhile. Some 

patients. most or them initially presented with lim­
ited disease. are cured. However, for the vast major­
ity of patients treatment is palliative and for most 
of the patients chemotherapy undoubtedly provides 
effective palliation of symptoms with prolongation 
of short tirne survival. 

New drugs 

Over the past live years a number or new agents 

with activity against lung cancer have been identi-

lied. The relative resistance or SCLC to second line 
therapy has raised a considerable dilema in the 

development of strategies to identify new drugs to 

treat the disease. When new agents are tested in 

previously treated patients. response rates are lower 

than they might be in untreated patients, and it is 

possible that potentially active agents might be 
missed. ldeally new agents should be tested in pre­

viously untreated patienls. 

An alternative approach has been to incorporate 
new agent as part of combination regimen or to 

offer new agents to those patients who have not 

received therapy for 3 or more months. 

Ta.wnes 

The taxanes, represenlated by the prototypic agent 
paclitaxel (Taxol) and the semisynthetic analogue 

docetacxel (Taxotere) are the first class of anti­
microlubule agents developed since the vinca alka­

loids. 

Paclitaxel: has been evaluated in two phase 

11-studies involving previously untreated patients
with exlensive-stage SCLC.;,. ;, In one study pre­
liminare published by Eastern Cooperative Oncol­

ogy Group (ECOG) 32 evaluable patients were

treated with Taxol 250 mg/m2 intravenously over

24h every 3 weeks. There were no patients with CR.

while PR was found in 11 patients (34 %). How­
ever, rurther 3 patients had a greater than 50 %

shrinkage of their disease, but did not have the 4

week follow up which is a requirement of PR. In

another study 37 evaluable patients were treated.

There were no CR's, but 15 patients had PR (41 %).

There are severa! ongoing phase II studies with
paclitaxel. In two recently published preliminary

results from treatment with paclitaxel in combina­

tion with cis-platin/carboplatin and etoposide high

response rates were reported_;J. ;4 However, it is too

short observation ror long term results.

Docetaxel: In an EORTC-study, Smyth et al5; 

performed a phase II-tria! of docetaxel 100 mg/m2 

i. v. as a I h-infusion every 3 weeks. Among 27
patients (23 patients had prior treatment) 5 of 18

(28 %) had PR.

The cw11ptotheci11s 

The lopoisomerate I targeting agents represent one 

of the most promising classes of antineoplastic agents 

under development. 

CPT-11 (irinotecan) is a camptothecin derivate 

with greated aqueons solubility than comptothecin . 



200 Hirsch F R mul Jeppesen N 

In phase I sludies the principal dose-limiling effect 
on ali schedules has been myelosuppression, but 
non-hcmatologic side e!Tects like diarrhea have avoid­
ed dose escaiation. Masuda ct al''' sludied CPT-11 
in 15 previously treated cvaluable patients with SCLC 
and 47 % had a PR. Fujiwara et al;7 evaluated CPT-
11 plus cis-platin in previously untreated patients 
wilh SCLC. Among 18 palienls wilh LD evaluable 
for response there were 4 palients with CR (22 %) 
and 10 PR's (50 %). Among 14 palients wilh ED 
there were 3 patienls wilh CR's (21 %) and 8 pa­
lients with PR (57 %). 

Topotecan: is a water soluble complolhecin ana­
logue with topoisomerase I-targeling activity. The 
drug's dose-limiting loxicily in phase I-sludies was 
neutropenia and in some cases also lrombocytope­
nia. In an ECOG-studi' 41 patients wilh previosly 
untreated extensive disease SCLC were treated wilh 
topotecan 2.0 mg/m2/day i. v. 5 days every 3 weeks. 
PR was seen in 39 % and in a study of Ardizzoni et 
al;" 29 prcviously unlrealcd palienls werc lrealed 
wilh 1.5 mg/m2/day x 5 every 3 weeks and I O % 
had CR and 25 % PR. 

Gemcitahine 

Gemcitabine is a new nucleoside analogue antime­
tabolite. In phase l-trials lhe dose-limiting toxicity 
was myelosuppression, mainly trombocytopenia and 
ancmia. In a NCI/Canada sludy''0 gemcilabine was 
evalualed in prcviously unlrealed palicnls. (23 eva­
luable) and there was one CR (4 %) and six patienls 
had PR (26 %). 

However. ali the phasc Il-sludies wilh the above 
mentioned new drug have relatively small numbers 
of patienls and fulure approach should be to evalu­
ate lhese new drugs in combination wilh lhe other 
active drugs for lhe trealmenl of SCLC. 

Combination of thoracic radiotherapy and 
chemotherapy 

The role of mediaslinal irradiation in the lreatmenf 
of palienls wilh SCLC have been discussed for many 
years. Meta-analyses indicate lhal lhe addition of 
radiotherapy to combination chemotherapy has im­
proved survival significantly for the patients with 
Iimited small celi lung cancer." 1 Hovewer, the rand­
omized trials that formed the bases for these ana­
lyses were from early lhis decade and the previous 
one. Most of the chemotherapy regimens were cy-

clohosphamide/doxorubicin bascd and none of them 
had up front cis-platin based chemotherapy pro­
grams. Thus, lhe chemotherapy used in the trials 
are today considered as sub-optimal. The combined 
treatment modality has resulted in excess toxocity, 
which is likely to be related to chemotherapy and 
radiotherapy factors and/or combined modality in­
leractions. The mela-analyscs could not establish 
that eilher sequence, concurrent or sequential treat­
mcnt was optimal. 

The combination chemolherapy including cis­
platin (PI) and etoposide (E) is today the corner­
stone of the systemic treatment of patients with 
SCLC. Turisi has rccently reviewed the radiotherapy 
factors and discussed the state of art with the com­
binalion of lhoracal irradiation and PE-based 
chemolherapy in relalion to dose of irraditalion, 
volume. fraclion and liming.''2 Most centers today 
are using mediastinal irradiation combined with PE­
based chemotherapy regimen as the cornerstone of 
lherapy for patienls with limited SCLC. However. 
bolh local and syslcmic failures avoid the therapeu­
tic success. 

While lhe local failures might be reduced by 
more optimal given radiotherapy (better targeting, 
increasing intensily or lota! dose, hyperfractionalion 
etc.) the toxocily, especially esophagittis is stili a 
significant problem, bul lhe systemic failures as 
well is a documentation 01· the need for a better 
systemic treatment. 

Treatment of brain metastases 

While the brain was thought to be a sancluary site 
in the chemotherapy of SCLC for many years, this 
concept has been changcd. Severni studies have 
demonstrated a high response rate on the initial 
brain metastases when treated with chemotherapy 
alone, and whcn evaluated by subsequent. CT-scans 
the response rales in thc brain is similar to the 
response rates extracranially.''' Thus, lhe treatment 
stralegy today for patients who present with brain 
metaslases in the initial phase 01· the disease course. 
is syslemic treatment with lhe same chemotherapy 
as used for extracarnial disease. 

However, lhe treatment of brain metastases diag­
nosed during chemotherapy is not quite clear. At 
that stage the tumor might not be sensitive to the 
given chemotherapy and the treatment strategy must 
depend on severa! factors: 1. Are the extracranial 
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disease under control 2. Can the symptoms be con­
trolled by steroids alone? and 3. What is the pa­

tients perrormance status and prognosis'1 

I f the extracranial disease is under control on 

chemotherapy and/or radiotherapy cranial irradia­
tion seems reasonable. However, if the patient de­
velop brain metastases and have progressive dis­
ease outside thc brain only symptomatic treatment 

with steroids seems reasonablc. 

Prophylactic cranial irradiation 

Brain metastases is a serious clinical problem in 

patients with SCLC. Thc brain is a frequent sitc of 

metastasis and is clinical evident in about I O%, of 
patients at tim of primary diagnosis and dcmons­
trated in about 50 % of thc patients at tirne of au­
topsy.1'4 

The possibility 01· using prophylactic cranial irra­

diation (PCI) in the managcment or SCLC paticnts 
was suggcsted alrcady in 1973,''' bascd on an carly 

prediction of an incrcase in thc incidence of brain 
metast,\ses with increased survival. However, stili 
in 1995 this question is not completcly solved. The 
topic has rccently been revicwcd in details else­
w here. '''' 

Until now there has not been demonstrated any 
significant impact of survival - not cithcr for pa­

tients who reccivc CR on systemic treatment by 
using PCI. 

The problem with the publishcd studies has been 
the small number of patients with CR availablc for 

the PCI-studies and thc Jack or randomization. Cur­

rently, thcre are some ongoing multiccnter trials. 

which hopefully will includc large enough number 

of patients to obtain su!Ticient statislical power to 
detect a potcntial survival benefit by using PCI. 

Presently, it is general agreemcnt that PCI is not 
justified in palients who are not in CR. The answer 

whether PCI should bc given recommended rou­
tinely to patients in CR or not has to awail thc 
ongoing trials. 

Future strategy in the treatment of SCLC 

During thc past 10-15 ycars thc trcatmcnt of SCLC 

has improved and thc cxisting chcmotherapy with 
or without thoracic radiotherapy are capable of ef­
fecting marked prolongation 01· survival, especially 

for patients presenting with limited disease with a 
median survival close to 20 months, 2 years about 

40% and occasional cures. However, further re­

search is needed to improve especially the systemic 

trcatment. Howevcr, conventional chemotherapy 

with well known cytotoxic drugs in different com­

binations have not made a breakthrough in the treat­
ment of patients with SCLC. Therefore, future in­

vestigations have to focus on severa! new areas 

including. 1. new drugs prefereably with novel mc­
chanisms of action. 2. Modulations of drug resist­
ance. 3. 

Biological therapy, 4. Gene therapy and 5. Pre­
vention of secondary malignancies (chcmopreven­

tion). 

New drugs are discussed above. Of special inter­
est would be to test the new drugs in combination 
with thc well known drugs with verified effect in 
SCLC. There are ongoing studies for patients with 
extensivc SCLC using sequential treatment 01· To­

poisomcratc I and II inhibitors.''7 

Dcspite the fact that most of the SCLC tumors 

are chemosensitive the major obstacle is the drug 

resistancc. Thcrc are severni mechanisms by which 

SCLC tumors become resistent of the cytotoxic agents. 
The presence of p-glycoprotein does not appear to 

be common in SCLC.'''· ,,,, Nevertheless, p-glycopro­

tcin inhibitors should be included in the future in­
vestigational strategy of therapy as well as strate­

gies designed to alter the topoisomerase leve!, which 
play an important role in the DNA replication and 
repair. Rccently, bcl-2 transcripts and protein have 
becn round to be expressed in 5/6 SCLC celi lines,70

and transfcction 01· bcl-2 into a SCLC celi line has 
shown to increase chemoresistance.71 These mecha­
nisms are furthcr studied and might be included in 

the ruture treatrnent strategy. 
It has been known for many years that SCLC is 

associated with production of severa! peptide hor­
mones, which function as autorine growth factors 
such as gastrin releasing peptide (GRP), insulin­
like growht factor (IGF-1 ), transforming growth fac­
tors (TGF-beta) and severa! others.72 Monoclonal 

antibody to GRP has in a preliminary study shown 
to give completc responsc in a patient with SCLC,7> 

and carly clinical studies with other peptide anti­

gens, i.c. somatostatin analoguc are ongoing. 
Mutatiton or the gene p-53 have been found in 

virtually and small celi lung cancer celi lines and in 
most of the tumors from the paticnts, and more than 

half of SCLC celi lines fail to express retinoblas­

toma gene protein product.72 Correction of these 
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abnormalities through gene therapy might play a 
role in the future strategy. 

As previously menlioned a high percentage of the 
long-term survivors from SCLC develop a second­
ary malignancy, most often a tobacco-related can­
cer.'0 Therefore, chemoprcvention studies are war­
ranted in the long-term survivors of SCLC and on­
going studies with relinoid acids for patients with 
Jung cancer seem promising.70 
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