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start of treatment (SS) and 71 patients continued to smoke during the 
treatment period (CS). Life table analysis of overall survival showed no 
significant heterogeneity among the groups (p>O. 7). Chi-square test for 
trend in survival yielded 0.23 (p>0.6) with the longest survival in SS and 
CS patients, and the shortest survival In NS patients. Corresponding 
analysis of time to progression showed similar results, with a non-slgnlfi· 
cant heterogeneity (p>O.S) and trend (p>0.4) among the three groups, with 
the CS patients doing best. In the whole serle.<o the disease-free two-year 
survival rate was hig.her ln the CS patients than In the SS and NS patients 
(p=0.04). The results do not imply that continued smoking during chemo
therapy in SCLC bas unfavourable effects on the outcome of treatment. 
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Does smoking affect the outcome of treatment in 
patients wilh small cell lung cancer (SCLC)? An 
affirmative answer to Lhis question was suggested by 
JoHNSTON-EARLY eta/. [1], who found that survival was 
prolonged in SCLC patients who were ex-smokers or 
who stopped smoking at diagnosis. To our knowledge, 
no other studies addressing this particular issue in SCLC 
have been published. We therefore made an analysis of 
the relationship between smoking habits and results 
of treatment in a series of consecutive SCLC patients 
treated at our department. 

Patients and methods 

Between April, 1978, and February, 1986, 163 patients 
with a diagnosis of SCLC were included in four prospec
tive studies of combination chemotherapy at Renstramska 
Hospital. The studies, three of which have been pub
lished [2-4], were performed in collaboration with Dr 
H.H. Hansen and co-workers at the Finsen Institute and 
Bispebjerg Hospital, Copenhagen, Denmark. Eligibility 
criteria consisted of a histological or cytological diagno
sis of SCLC, no previous treatment wilh irradiation or 
cytotoxic drugs, age <70 yrs, no other malignancy (with 
the exception of skin cancer) and informed consent. 

For staging, bone marrow aspiration and biopsy from 
the posterior iliac crest was performed in all patients. In 
the first two studies [2, 3], a bone scan was performed in 
all patients with no other evidence of distant metastatic 

spread. A liver scan and/or percutaneous liver biopsy 
was made in patients wilh clinically suspected liver 
metastases. If clinically detected tumour was confined to 
one lung, the mediastinum, and the supraclavicular 
fossae the disease was classified as limited (LD), 
but otherwise as extensive (ED). Performance status was 
assessed according to the ECOG scale. 

After stratification with respect to performance status 
and extent of disease, patients were randomized to re
ceive various combination chemotherapy regimens, as 
detailed in table 1. Chest radiotherapy was not part of the 
primary treatment programme but was sometimes used 
for palliation when disease progression occurred. Patients 
wilh brain metastases at diagnosis or symptomatic brain 
relapse received cranial irradiation. Prophylactic brain 
irradiation was not used. One investigator (S.S.) was 
mainly responsible for the conduct of cytotoxic 
treatment of SCLC patients at Renstromska Hospital 
throughout the period of study. 

World Health Organization (WHO) criteria for 
evaluation of response and for definition of disease 
progression were employed [5]. Chemotherapy was dis
continued in cases of disease progression outside Lhe 
central nervous system. In patients who had no obvious 
signs of disease at 18 months, staging examinations and 
bronchoscopy were repeated. If no residual tumour was 
found, treatment was discontinued. 

A smoking history was obtained from all patients at 
the initial clinical evaluation and subsequently during 
the treatment period. In ten patients the prospectively 
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Table 1.-Treatment regimens 

Regimen 

7806A 

7806B 

7806C 

7900A 

7902B 

8109A 

8109B 

8109C 

Disease 
stage 

ED 

ED 

ED 

LD 

LD 

LD.ED 

LD,ED 

LD,ED 

8409 ED 

Drug dosage per m2 and schedule 

Day 1: crx 1.0 g i. v. + VCR 1.4 mg i. v. + CCNU 70 mg. orally 
Days 15 and 18: MTX 20 mg. orally 
Day 29=Day 1 

Day 1: as in 7806A 
Days 15-18: etoposide 70 mg daily, orally 
Day 29=Day 1 

Day 1: as in 7806A 
Days 3-6: etoposide 70 mg daily, orally 
Day 29=Day 1 

Days 1-28: as in 7806A 
Day 29: VCR 1.4 mg i. v. + ADR 40 mg i. v. 
Days 29-32: etoposide 100 mg daily, orally 
Day 50:=Day 1 

Day l. cycles land 4: as in 7806A 
Day l, cycles 2 and 5: VCR 1.4 mg i.v. + ADR 40 mg i.v. + CTX 0.7 g i.v. 
Day 1, cycles 3 and 6: VCR 1.4 mg i.v. + ADR 40 mg i.v. + CCNU 70 mg. orally 
Days 15 and 18, cycle 1, 3 and 5: MTX 20 mg. orally 
Days 15- 18, cycles 2, 4 and 6: etoposide 100 mg daily, orally 
cycle length: 28 days, cycle ?=cycle 1 

As in 7902A 

Days 1-49: as in 7902A 
Day 50: COOP 75 mg i.v. + VDS 3 mg i.v. 
Days 57-70: HXM 200 mg daily, orally 
Day 64: VDS 3 mg i.v. 
Day 78=Day 1 

Day I: as in 7806A 
Days 2-5: etoposide 75 mg daily, orally 
Day29=Day I 

cycle 1, Day 2: COOP 75 mg i.v. 
cycle 2, Day 15: ADR 40 mg i.v. 
cycle 3, Day 15: VDS 3 mg i.v. 
cycle 4, Days 15 and 18: MTX 20 mg. orally 
cycle 5, Days 8-21: HXM 200 mg daily, orally 
cycle 6=cycle 1 

Day 1: crx 1.0 g i.v. +VCR 1.4 mg i.v. + CCNU 70 mg, orally 
Days 3-6: etoposide 70 mg daily, orally 
Days 29-34 and 57-62=Days 1-6 
Day 85: a) as before, or 

b) crx 35 mg daily. orally+ etoposide 30 mg every two 
. days, orally+ VCR 1.3 mg i.v. every 14 days 

In addition: VCR 
mg. 

1.4 mg·m·2 Days 8, 15 & 22 in cycle 1 in all regimens. Maximum single dose of VCR: 2.0 

crx: cyclophosphamide; VCR: vincristine; CCNU: 1-(2-chloroethyl)-3-cyclohexyl-1-nitrosourea;MTX: 
methotrexate; ADR: doxorubicin; COOP: cisplatin; VDS: vindcsine; HXM: hexamethylmelamine; LD: 
limited disease; ED: extensive disease. 
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collected data on smoking habits during treatment were 
insufficient, and supplementary infonnation was retro
spectively obtained from close relatives (wife, husband, 
or child). For the purpose of this study we divided the 
patients into three groups according to their smoking 
habits: those who had never smoked or who stopped 

smoking at least six months prior to the initiation of 
treatment (NS), those who stopped ~making less than 6 
months before treatment began (SS), and those who 
continued to smoke during treatmenL (CS). In two out 
of 13 patients who died during the first treatment cycle, 
smoking habits after treatment began could not be 
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satisfactorily established. Both patients, who were still 
smoking at the onset of treatment. were referred to as CS 
patients. 

Table 2.- Smoking habits prior to treatment in 154 patients 

The three major groups of patients were compared with 
respect to duration of smoking prior to treatment, pack
years smoked, major prognostic factors, response rate, 
time to progression, survival, and toxicity of the induc
tion treatment Survival was calculated from the first day 
of treatment. When calculating pack-years smoked among 
pipe-smokers, we postulated that one gram of pipe to
bacco was equal to one cigarette. The chi-square test or 
Fischer's exact test was used for comparison of propor
tions and life table analysis and the log rank test [6] for 
comparison of survival and times to progression. 

Results 

with small cell lung cancer 

Duration of smoking yrs 
mean 
median 
range 

Pack-years smoked 
mean 
median 
range 

Type of smoking (no. of pts) 
cigarettes only 
cigarettes + pipe 
pipe only 

NS 
(n=-32) 

33 
39 
0-55 

33 
34 
0-92 

22 
3 
3 

Patients 
ss cs 

(n=Sl) (n=71) 

40 40 
41 40 
19- 55 8-61 

33 37 
28 36 
8-100 0.8-94 

40 59 
4 6 
7 6 

Of the 163 patients included during the period of study, 
six had their diagnosis revised on re-examination of the 
initial biopsy specimens, and three were excluded be
cause of major protocol violations. Of the remaining154 
patients 32 belonged to the NS group, 51 to the SS group 
and 71 to the CS group. Four NS patients had never 
smoked. The mean interval from cessation of smoking 
until start of treatment in the remaining 28 NS patients 
was 5.4 yrs, and the median time was 3 yrs. 

NS: patients who stopped smoking at least 6 months prior to start 
of treatment, or who had never smoked; SS: patients who stopped 
smoking less than 6 months before the initiation of treatment; CS: 
patients who continued to smoke during treatment. 

Duration of smoking and pack-years smoked are shown 
in table 2. The differences between the groups were small. 

Major prognostic factors [7], treatment regimens and 
response rates for the NS, SS and CS groups are dis
played in table 3. The groups were virtually identical 
with respect to prognostic factors, and the distribution of 

Tabla 3.- Major prognostic factors, treatment regimens and response rates for 154 patients 
with small cell lung cancer 

Patients 
NS (n=32) SS (n=51) CS (n=71) 

Proportion with limited disease 17{32 (53%) 31/51 (61%) 32{11 (45%) 
Mean performance status 2.0 1.8 2.0 
Meanage yrs 60 60 59 
Proportion of females 12{32 (38%) 18/51 (35%) 23{11 (32%) 
Proportion with surgical resection 0{32 5/51 (10%) 3(11 (4%) 
Mean serum LDH j..Lkat·t1 12.6 16.4 12.8 
Mean plasma sodium mmoH1 139 139 136 
Mean haemoglobin g·t1 134 124 128 
Treatment regimens, no. of pts (%) 

7806A 2 (6) 3 (6) 2(3) 
7806B 3 (9) 4 (8) 5 (7) 
7806C 4 (13) 1 (2) 9 (13) 
7902A 5 (16) 2(4) 8 (11) 
7902B 4 (13) 7 (14) 5 (7) 
8109A 6 (19) 7 (14) 11 (15) 
8109B 3 (9) 14 (27) 15 (21) 
8109C 4 (13) 12 (24) 10 (14) 
8409 1 (3) l (2) 6 (8) 

Response rates 
PR+CR 26{30 (87%) 32/41 (78%) 47/60 (78%) 
CR 8{30 (27%) 15/41 (37%) 17/60 (28%) 

NS: patients who stopped smoking at least 6 months prior to start of treatment, or who had never 
smoked; SS: patients who stopped smoking less than 6 months before the initiation of treatment; CS: 
patients who continued to smoke during treatment; LDH: lactate dehydrogenase. 
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treatment regimens was similar. No significant differ
ence was found with respect to response rates. 

Life tables for the NS, SS and CS groups are shown in 
figure 1. Overall survival comparison, adjusted by 
stratification with respect to the stage of disease and per
formance status, showed no significant heterogeneity 
among the groups (p>0.70). The relative death rates, 
displayed in table 4, implied a tendency towards longer 
survival in the CS and SS groups compared with the NS 
group, but the difference was very small, and chi-squard 
test for trend [6] yielded only 0.23; p>0.6. The median 
survival times were: 39 weeks (NS), 42 weeks (SS) and 
40 weeks (CS). At the time of analysis 5 SS patients and 
4 CS patients were still alive. 
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Fig. 1. - Life table analysis of sUtvival for 154 patients with small cell 
lung cancer (SCLC). No significant differences were found with respect 
to overall survival among patients who had stopped smoking at least 6 
months before start of treatment or who had never smoked (NS), patients 
who stopped smoking less than 6 months before initiation of treatment 
(SS) and patients who continued to smoke during treatment (CS). No. of 
patients aliveatO, 1, 2and 3 yrs were: 32, 13, 3, 1 (NS); 51, 22, 5, 3 (CS); 
71, 26, 11, 6 (CS) . 
...... : NS; -- - -: SS; - : CS. 

Ten patients attained disease-free two-year survival. 
Eight belonged to the CS group and two to the SS group. 
No NS patient was alive and disease-free at 2 yrs. Dis
ease-free two-year survival was higher in the CS group 
than in the NS and SS groups (p=0.04). 

Time to progression was analysed in a similar way as 
overall survival. The CS patients had longest remission 
times, but there was no statistically significant heteroge
neity (p>0.5) or trend (p>0.4) among the smoking groups. 

Life table and trend analyses were also performed in 
patients who survived >30 days. We found an increased, 
but not significant, heterogeneity among the smoking 
groups with respect to overall survival (p>0.3) and time 
to progression (p>0.1), and a non-significant trend in 
survival and time to progression (p>0.1 and p=0.052, 
respectively) with the CS patients (n=63) doing best, the 
SS patients (n=47) next, and the NS patients (n=31) doing 
worst. 

In the whole series, 10 patients died between days 7 
and 21 of the first treatment cycle. In these cases, 
infection associated with leucopenia was a probable or 
definite main or contributory cause of death. All ten 
patients, eight of whom had extensive disease, were still 
smoking at the time of diagnosis. Four patients stopped 
smoking before the onset of chemotherapy. There was 
no significant difference between the proportions of NS 
patients and SS+CS patients who died during this period 
(0/31 vs 10/122 patients who were still alive at day 7, 
p=0.2). 

The NS, SS and CS groups were studied with regard 
to haematological toxicity of the induction therapy. The 
leucocyte count on day 15 of the first treatment cycle 
was chosen as an index of haematological toxicity caused 
by cyclophosphamide or cyclophosphamide plus eto
poside. Such counts were available in 25 NS patients, 39 
SS patients and 42 CS patients. Blood counts, which for 
various practical reasons had been obtained on days 14 
or 16--18 instead of day 15, accounted for the largest 
fraction of missing data. Mean leucocyte counts were 
1.7x109 cells·l"1 for NS patients, 2.0x109 cells·/"1 for SS 
patients and 2.1 x 109 cells·/·1 for CS patients. Corres
ponding counts, performed only in patients who received 
etoposide on days 2~5 or 3-6 after being treated with 
cyclophosphamide, CCNU, and vincristine on day 1 were 

Table 4.- Relat ive death rates in NS, SS, CS patients, calculated 
by the log rank test and adjusted by stratification with respect to the 
stage of disease and performance status 

No. of E-extent of 0-observed 
Group of patients exposure to no. of OlE-relative 
patients in group risk of death deaths death rate 

NS 32 28.535 32 1.12 
ss 51 48.431 46 0.95 
cs 71 68.034 67 0.98 
All pts. 154 145.000 145 1.00 

NS: patients who stopped smoking at leas t 6 months prior to treatment start, 
or who had never smoked; SS: patients who stopped smoking less than 6 
months before the initiation of treatment; CS: patients who continued to 
smoke during treatment. 



936 B. BERGMAN,S. SORENSON 

1.2x109, l.lx109 and 1.4x109 cells·/"1, respectively, for 
NS (n=7), SS (n=12) and CS (n=16) patients. 

Discussion 

In our series of 154 patients with SCLC we could not 
demonstrate that discontinuation of smoking at any time 
before the initiation of chemotherapy would be advanta
geous to the outcome of treatment. Rather, our results 
imply that disease-free two-year survival was more often 
attained in patients who continued to smoke. The out
come of this study is contradictory to the conclusions of 
JoHNsTON-EARLY et al. [1]. They reported no long-term 
survivors among patients who continued to smoke dur
ing treatment, but prolonged survival in ex-smokers. Some 
attempts to interpret the results of the present study and 
to discuss the contradictions are made here. 

This was an observational study concerning the issues 
investigated. Patients were randomized to receive differ
ent chemotherapy regimens, but no attempts were made 
to influence the patients to stop or continue smoking. 
Data on smoking habits were prospectively collected 
throughout the period of study. From 1982 onwards, the 
smoking status was reconfirmed on each clinical visit, 
while, during the first period of study, smoking data were 
obtained less frequently during the treatment time, though 
providing sufficient information in most cases. In ten 
patients smoking habits during treatment had to be retro
spectively confirmed by a family member. However, the 
study design did not differ significantly from the Johnston
Early study. 

The possible mechanisms underlying the effects of 
tobacco smoking on the outcome of chemotherapy are 
uncertain. Many investigators have shown that smoking 
is associated with alterations in both humoral and cellu
lar immunity. Smoking-induced suppression of natural 
killer (NK) cell activity has been suggested to be an 
important factor in the development of malignancy [8, 
9]. In one study [9] NK activity was significantly de
pressed in heavy smokers (~50 pack-years accumulated) 
compared with non-smokers, while the NK activity of 
light/moderate smokers (<50 pack-years) was comparable 
to that of non-smokers. 

In our study, the median pack-years smoked by the 
three smoking groups varied between 28 and 36. Twenty
seven patients smoked less than 20 pack-years and only 
one patient smoked 100 pack-years. We did not estimate 
the exact amount of tobacco smoked during treatment in 
CS patients, but most patients reported reduced tobacco 
consumption, while increased smoking was reported only 
occasionally. In the Johnston-Early study the median 
pack-years smoked was 50. Only one patient in the entire 
study smoked less than 20 pack-years, while six patients 
smoked ~100 pack-years. Thus, the patients in the 
Johnston-Early study seem to have consumed a consid
erably larger amount of tobacco at the time of diagnosis. 
This may also be true for the period of treatment. If so, 
the dose-related effects of smoking on anti-tumour 
immunity could, in part, explain the unfavourable effects 
of continued smoking in the Johnston-Early study and 

the lack of corresponding fmdings in our study. 
As tobacco smoke contains a number of chemicals 

which could affect drug metabolism, we looked for 
possible differences between NS, SS and CS patients 
with regard to haematological toxicity from chemother
apy. Special attention was paid to etoposide toxicity. 
Etoposide, considered to be one of the most active drugs 
in the treatment of SCLC [10], was included in the 
regimens given to all patients with LD and to 89% of 
patients with ED in our study while, in the Johnston
Early study, this agent played a negligible role. Enhanced 
etoposide toxicity could not, however, be demonstrated 
in the CS group, but the number of leucocyte counts 
missing on day 15 was considerable, and an interaction 
between smoking and drug effects cannot be excluded as 
a possible explanation for the contradictory results. In 
our series, early death during an interval of elevated risk 
for the development of infectious complications due to 
leucopenia occurred only in current smokers. 

In the Johnston-Early study patients who died or became 
critically ill during the first 6 weeks of therapy were 
excluded from analysis because of an observed lag phase 
between the cessation of smoking and recovery of host 
defence mechanisms [11]. Since, in our study, all pa
tients who died early were current smokers or had very 
short smoking abstinence periods, a similar exclusion of 
patients was advantageous to the outcome in the SS and 
CS groups. Thus, the exclusion of patients with early 
death provides a better comparability between the two 
studies, but also accentuates the disparity in the results. 

The median survival was poorer in our patients com
pared to that reported in the Johnston-Early study (39 vs 
70 weeks in NS patients, 42 vs 52 weeks in SS patients, 
and 40 vs 47 weeks in CS patients). The exclusion of 
patients with early death in the Johnston-Early study is 
a major explanation. There are, however, other differ
ences in the patient populations that might contribute to 
the different outcome. Performance status (PS) was poorer 
in our patients. Only 55 out of 154 patients had PS better 
than 2, compared to 61 out of 112 patients in the Johnston
Early study (p<0.02). Overall survival analysis showed a 
greater heterogeneity among the smoking groups in 
patients with PS 0-1 compared to patients with PS 2-4, 
indicating that the influence of current smoking status on 
treatment outcome would be greater in patients with a 
good performance status. 

Some earlier studies on the prognostic implications of 
tobacco smoking in various types of malignant diseases 
need to be commented on. LINDEN eta/. [12) found no 
association between smoking history and lung cancer 
survival. HINDs et al. [13] claimed that 136 female ever
smokers demonstrated a significantly greater probability 
of dying during the first 12 months after the diagnosis of 
lung cancer than did 87 never-smokers. The main 
shortcoming of that study was a considerable patient drop
out; 174 out of the 397 original patients were excluded, 
owing to missing records, no history of smoking, etc. 
Furthermore, only a minority of the patients received 
chemotherapy, and therefore the study did not give an 
answer as to whether the outcome of this treatment 
is affected by smoking. BAKO et al. [14] found that 
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non-smokers with cancer of the prostate had a better 5-
yr survival rate than smokers with the same disease. 
However, no attempt was made to study the causes of 
death, which, in smokers, might have been related to 
cardiovascular or pulmonary diseases more often than in 
non-smokers. SHAw and MILTON [15] showed that smok
ing did facilitate the spread of metastases in malignant 
melanoma, but did not study whether the outcome of 
non-surgical cancer treatment was influenced by smok
ing. DANIELL [16] reviewed the clinical records of 392 
patients with adenocarcinomas of the colon. He found 
that tumours identified in smokers had been diagnosed 
more often at an advanced stage than in non-smokers, 
but 2-yr and 5-yr survivals were similar in smokers and 
non-smokers after correction for age and extent of dis
ease. 

Our observations do not support the idea that continu
ation of smoking during the treatment of SCLC would be 
associated with a poor prognosis, as stated in a previous 
study [1]. Patients who continued smoking during 
chemotherapy did as well as, or better than, ex-smokers 
with respect to overall survival, time to progression and 
disease-free two-year survival. Since multiple endpoints 
were analysed, the difference in two-year survival be
tween the groups should be interpreted with caution. 

Further research to elucidate the relationship between 
smoking and survival in SCLC is well warranted. In 
contrast to many other investigators, we did not employ 
chest radiotherapy in limited disease, and the results 
obtained here may not necessarily be reproducible when 
chemotherapy is combined with irradiation. Because long
term survival, in spite of therapeutic progress, remains a 
rarely attained goal in the treatment of SCLC, efforts to 
clarify mechanisms which may affect the long-term 
prognosis are clearly important. 
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Les habitudes tabagiques et les resultats du traitement de cancer 
pulmonaire a petites cellules. B. Bergman, S. Sorenson. 
RESUME: Les relations entre Jes habitudes tabagiques et Jes 
resultats du traitement ont ete etudiees chez 154 patients at
teints de cancer pulmonaire a petites cellules qui recevaient une 
polychirnotherapie. Trente-deux patients avaient arrete de fumer 
au moins 6 mois avant Je debut du traitement ou n'avaient 
jamais fume (NS), 51 patients ont arrete de fumer moins de 6 
mois avant le debut traitement (SS) et 71 patients ont continuer 
a fumer pendant Je traitement (CS). L'analyse des tables de 
survie pour la survie globale n'a pas montre d'heterogeneite 
significative entre Jes groupes (p>0.7). Les tests du Chi-carre 
pour Ia tendance a Ia survie atteint 0.23 (p>0.6) avec Ia survie 
Ia plus longue chez Jes patients SS et CS, et Ia survie Ia plus 
courte chez Jes patients NS. Une analyse correspondante de Ia 
"duree avant Ia rechute" a montre des resultats similaires, avec 
une heterogeneite non significative (p>0.5) et une tendance 
(p>0.4) non significative entre Jes trois groupes: les patients CS 
se comportant le mieux. Dans I' ensemble du groupe, Je taux de 
survie sans manifestations cliniques pendant 2 ans, est Je plus 
eleve chez Jes patients CS par rapport aux SS et aux NS (p=0.04). 
Ces resultats ne permettent pas de conclure que Ia poursuite du 
tabagisme au cours de Ia chirniotherapie du cancer pulmonaire 
a petites cellules a des effets defavorables sur Jes resultats du 
traitement. 
Eur Respir J., 1988, 1, 932-937. 


