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Prognostic Factors in Small Ce11 Lung Cancer: 
A Simple Prognostic Index is Better Than 
Conventional Staging 

MARK D. VINCENT, SUE E. ASHLEY and IAN E. SMITH 

Lung Unit, Royal Marsden Hospital, Sutton, Suwcy, U.K. 

Abs&aci-Conventionul staging in small cell lung cancer (SCLC) is ody of limited prognostic 
value and is oftm based or claborafc investigations. WC have cawied out Univaria& and multivariate 
analysis of possibk prognostic fnctors at psesentation in 333 consecutive patients with SCLC. 
FiJtcm Parameters were found to have individual prognostic sigtdjicance, of which the most 
powc~&l were setlllll albumin, bone mawow aspirate, disease extent and perfonnance Status (all 
P < 0.00005). Factors which WCTC twt of fnognostic signifiance itultid age, sex, SVC 
obstnrction, and plnrral involvement. Multivariate amuysis excluded many factoss including bone 
mawow aspirate as not being ina@ena!ent~ variable, and a simple combination of clinical 
perfonnance Status, semrn albumin and alanine transaminase could be used to dq’ine 3 groups 
(good; mediwq POOT) of bettcrprognostic sigtu&ance (sutvival at 1 year 50% vs. 27% vs. 3%) 
than conventional limited/cxbnsive disease staging ( 1 year sumival48% vs. 18% ) . Other simple 
combinations of bioch&cal Parameters including plasma sodium and alkaline phosphatase 
achicved almost a-s good prognostic groupings. WC suggest thut considcration should be given to 
~eplacing the conventional limite~extensive discase staging systnn with a simpler System along 
the lines WC have &scribed. 

INTRODUCTION 
SCHALL teil lung carcinoma (SCLC) is convention- 
ally staged by disease extent as ‘limited’ or ‘exten- 
sive’ [l] and these Parameters have well-established 
prognostic significance [l-3]. However, the investi- 
gations used to detine these stages are often elabor- 
ate and costly, and even then the predictive power 
of the System is poor. For example, the median 
survival for limited disease is longer than for exten- 
sive disease only by a few months (5 months in our 
series, Fig. l), and the 2 year for limited disease is 
only 15%, compared with 5% for extensive disease 
(Fig. 1). Other large series report very similar data 

[4,51. 
It would be very helpful in planning management 

to have a combination of Parameters which gave a 
better Separation of prognostic subgroups, or to 
have an equally effective, but simpler, staging sys- 
tem which did not require elaborate initial investi- 
gations. It has been suggested that a simple series 
of biochemical tests might be useful as prognostic 
factors, albeit based on a relatively small number of 
patients [6]. More recently 2 larger studies have 
suggested that the combination of clinical perform- 
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ante Status with a few simple biochemical tests 
tan provide better prognostic sub-groupings than 
conventional staging by disease extent [7,8]. 

We have similarly investigated this Problem by 
analysing retrospectively data in 333 consecutive 
patients with SCLC referred to our Unit. All had a 
full clinical examination with basic Plasma bio- 
chemistry and ehest X-ray at presentation; in 
addition most also had a detailed series of initial 
staging investigations to determine disease extent. 
Our aims have been (1) to establish by univariate 
analysis the prognostic significance and ranking of 
each of these Parameters at presentation; (2) to 
investigate by multivariate analysis whether any 
combination of these Parameters could be identified 
which define prognosis more sharply than conven- 
tional staging by disease extent; (3) to establish 
whether Claims that a simple System of clinical 
assessment and blood tests are as effective a prog- 
nostic indicator as disease extent tan be confirmed. 

MATERIAISANDMETEIODS 

Patients and staging investigations 
Between 1978 and 1985, 333 patients with histo- 

logically or cytologically-proven SCLC were 
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referred to the Lung Unit at the Royal Marsden 
Hospital and are all included in the analysis. Staging 
investigations included full clinical assessment, 
ehest X-ray, full blood count and Plasma biochemis- 
n-y, bone marrow aspirate or trephine, isotopic bone 
scan, skeletal X-rays where clinically or radiolog- 
ically indicated, and isotopic liver scan or liver 
Ultrasound. Some of the more elaborate investi- 
gations were omitted in elderly or very ill patients. 
Unfortunately, Serum albumin was routinely 
assessed in only 177 patients, since the possible 
prognostic significance of this was not initially 
appreciated. In general these were patients more 
recently referred to the Unit, and.they did not differ 
significantly from the rest of the group in any other 
way. Simple clinical and radiological Parameters, 
readily assessable by any clinician without access 
to more specialised investigations, have also been 
included in this analysis, in an attempt to identify 
their relevante to a more simplified staging System. 
These include clinical Performance Status (PS) 
(defined according to the WHO classification) [9] 
and the presence or absence of supraclavidar 
lymphadenopathy, SVC obstruction and radiologi- 
cal evidente of Pleura1 and/or mediastinal involve- 
ment. Patients were staged on the basis of their 
investigations as having limited or extensive disease 
according to Standard criteria [ 11. Patients were 
treated according to a series of different chemo- 
therapy protocols which ran consecutively during 
this period. 

Statistical methorls 
The pretreatment variables Chosen for analysis 

are described above and in Table 1. Esch variable 
was used to divide the patients into 2 or more groups 
in Order to determine its prognostic significance 
(Table 1). The tut-offs used for haematological and 
biochemical variables were the normal limits of that 
variable, or if very few patients lay outside the 
normal limits, the median value was used. 

(a) Univariate analysis 
Survival was first investigated with respect to 

each variate separately by means of the Life Table 
method [ 101 and the log-rank test [ 111. For perform- 
ante Status, haemoglobin, and Plasma albumin, 
where progressively worse survival could be seen 
across the groups, a test for trend was used to assess 
significance [ 121. 

(b) Multivariate analysis 
The proportional hazards model [ 131 was used to 

test the pretreatment variables. A step-up procedure 
was used and significance was assessed by the 
method of likelihood ratios. This provided infor- 
mation on independent prognostic significance of 
the variables as weh as a determination of the 
relative risks of death between Patient groups. 

Estimation of the hazard function for each group 
and the hazard ratio between groups, i.e. relative 
risk of death, provided strong evidente of a hazard 
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Table 1. Pretreatment variables ituluded in the analyslc 

Group 1 Group 2 Group 3 

Age 
Sex 

WHO performante Status 

Signs 
SVC obstruction 

Blood count 
Haemoglobin 
WBC 
Platelets 

Plasma biochemistry 
Calcium 
Sodium 
Bilirubin 
Alanine transaminase 
Alkaline phosphatase 
Gamma GT 
Albumin 

Investigations 
Liver US or isotope scan* 
BonescanlX-ray* 
Bone marrow 

(aspirate or trephine) 

Sites of disease 
Pleura 
Supraclavicular nodes 
Mediastinum 
Contralateral lung 

> 65 

Male 

O/l 

Present 

> 13 
>8 

> 300 

< 2.43 
> 137 (median) 

6 17 
Normal 
SPxN 
l-2 x N 

> 36 

Normal 
Normal 
Normal 

Involved 
Involved 
Involved 
Involved 

< 65 

Female 

2 

Absent 

11-13 
<8 

< 300 

> 2.43 
G 137 
> 17 

Elevated 
> 2N 

>2xN 
30-35 

Malignant 
Malignant 
Malignant 

Not involved 
Not involved 
Not involved 
Not involved 

314 

< 11 

< 30 

*Uncertain scans are included in the normal group as they were prognostlcally equivalent (data not shown). 
Esch variable was used to separate the patients into 2 or 3 subgroups for determination of its prognostic 
significance. 

ratio &at varied over time. For each variable the 
relative risk tended towards unity (data not shown). 
Because of the poor fit that this implies for the 
proportional hazards model, we subsequently con- 
firmed the independent effect of the prognostic 
variables using the stratified log-rank test. However, 
it should be noted that none of the presentation 
vafiables analysed has any predictive capacity for 
survival beyond 1 year, once that has been attained. 

RJNJLTS 

Univariate anulysis 
Prognosis was first investigated with respect to 

each variable in Table 1 separately. The analysis 
leads to a ranking of the variables in Order of their 
usefulness as prognostic indicators. In assessing the 
relative importante of albumin as a prognostic 
variable we have assumed that those patients having 
albumin measurements are representative of the 
whole group. Table 2 Shows this ranking together 
with the survival quartiles for each group. The 
variables which are not prognostic are also listed in 
Table 2. 

Figures 1 and 2 tonfirm the prognostic signifi- 
cance of disease extent and PS on survival in this 
series. The prognostic significance ofserum albumin 
is shown in Fig. 3, confirming other studies [6, 71. 
Low Serum albumin (< 36 g/l) was positively corre- 
lated with the number of sites of disease 
(P < 0.005), liver involvement (P = 0.001) and a 
Serum sodium of 137 mmol/l or less (P = 0.003). 

Multivariate analysis 
The results of the multivariate proportional haz- 

ards analysis incorporating all the pretreatment 
variables are shown in Table 3. Initially, that 
variable which contributed most prognostic infor- 
mation (Plasma albumin) was included in the 
model. Subsequently the model was fitted with 
albumin plus each of the other variables in turn 
to determine which one added most additional 
prognostic information, and this was added to the 
model. The P-value for inclusion of variables is 
shown in column 1 of Table 3. These were deter- 
mined by the likelihood ratio test. The procedure 
continued until no significant (5% level) further 
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Table 2. Pretreatment variables ranked according to their pognostic signzjicance 

Survival (days) Significance 
25% 50% 75% P 

Albumin 

Marrow aspirate 

Disease extent 

Performance 
Status 

Bilirubin 

Liver ultrasound 
or isotope scan 

Plasma sodium 

Gamma GT 

Alanine 
Transaminase 

Alkaline 
Phosphatase 

Bone scan/X-ray 

Supraclavicular 
lymphadenopathy 

Haemoglobin 

Mediastinum 

Contralateral 
Lung 

WBC 
Platelets 
Calcium 

Agc 
Sex 
SVC obstruction 
Pleura1 involvement 

3 36 
3&35 
< 30 

Normal 
Malignant 

Limited 
Extensive 

O-l 
2 
3-4 

6 17 (normal) 
> 17 

Normal 
Malignant 

> 137 (median) 
6 137 

62xN 
>2xN 

Normal 
Elevated 

6 2N 
> 2N 

Normal 
Malignant 

Not involved 
Ipsilateral 
Contralateral 

> 13 
11-13 
< 11 

Involved 
Not involved 

Involved 
Not involved 

504 311 221 
294 200 105 
166 122 69 

504 301 185 
260 174 101 

601 359 221 
323 205 111 

538 311 190 
318 210 93 
235 125 30 

482 220 158 
220 140 40 

496 300 173 
290 199 105 

583 308 199 
386 223 126 

540 270 183 
356 231 93 

496 300 190 
383 208 111 

497 269 189 
176 96 

507 300 185 
304 204 88 

500 275 154 
308 205 185 
300 195 76 

500 293 162 
430 253 140 
335 209 80 

400 218 122 
504 282 200 

352 140 39 
469 266 162 

<.00005* 

c.00005 

<.00005 

<.00005* 

<.OOOl 

<.OOOl 

.0002 

.OOll 

.0027 

.007 

.007 

.Oll 

.022* 

.042 

.05 

Unrelated to prognosis at the 5% level 

*Significance assessed by the test for trend across groups. 

information could be obtained from the addition of 
more variables. 

Since any variable included in the model may 
become redundant by the addition of later variables, 
a check is finally made to see whether any variable 
may be excluded. The P-values for removing each 
variable are shown in the second column of Table 3. 

The final model included all variables which were 
significant at the 5% level. These were Plasma 
albumin, the liver scans (Ultrasound or isotope), 
alanine transminase and Performance Status. For 
each of these variables the estimates of the RR of 

dying for the groups defined in Table 1 are shown 
in the final columns of Table 3. These relative risks 
(which are multiplicative when taken together) were 
used to define 3 prognostic groups. 

Good prognosis. Albumin 3 36 g/l, normal liver 
scan. Normal alanine transaminase, PS = O/l 
(52 patients). 

Medium prognosis. Up to 2 of albumin = 30-35 g/ 
1,PS = 2, elevated alanine transaminase, abnormal 
liver scans (74 patients). 
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Poor prognosis. The rest (51 patients). The sur- 
vival of the 3 groups is shown in Fig. 4. 

We then repeated the multivariate analysis 
excluding the elaborate liver scan/ultrasound inves- 
tigation to see whether a simple System of clinical 

assessment and blood tests couid provide as good a 
guide to prognosis. (Bone marrow aspirate and 
bone scan, despite their signifkance in univariate 
analysis, were already excluded as having no inde- 
pendent prognostic significance.) In this analysis, 
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Table 3. SigniJiance levels for the addition/rcmoval of variables to/from the multivariate 
proportional hazara!s model based all pretreatment Parameters 

P to enter P to remove 
Risk relative to Gp 1 

Gp2 Gp3 

Albumin 

Liver scan 

Alanine 
transaminase 

PS 

c.00001 <.00001 1.9 4.1 

<.OOOOl .OOl 2.0 NA 

DO36 .002 1.7 NA 

.04 .04 1.3 2.1 

Age, sex 
mediastinal involvement, 
SVC obstruction, 
pleural involvement, 
supraclavicular nodes, 
Plasma sodium, bilirubin, alk.phos., GT, 
bone scan, marrow investigation 
haemoglobin, WBC, platelets. 

N.S. at the 0.05 level 
(orredundant). 

Estimates of the relative risk of dying of the groups as defined in Table 1 are given in the final 
columns. 
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Fig. 4. Swvival. Prognostic SubgroupJ bosed on parfonnance Status, semm albumin alanine tranraminose and liver scan/ultrusound 
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the final model included only Plasma albumin, 
alanine transaminase and Performance Status 
(Table 4). The 3 prognostic groups were defined 
bv: 

I 

Good prognosis. Albumin 3 36 g/l, normal ala- 
nine transaminase, PS = O/ 1 (65 patients). 

Poorprognosis. The rest (39 patients). 
These 3 groups differed from those defined above 

only in that they ignored the results of the liver 
scan; the exclusion of this more elaborate investi- 
gati& had only a minimal effect on the prognostic 
power of the 3 groups (Fig. 5). 

Figure 6 Shows the breakdown of conventionally- 
Medium prognosis. Up to 2 of albumin = 3&35 g/ 1, staged limited and ektensive disease patients 

elevated alanine transaminase, PS = 2 (73 between the 3 prognostic groups as defined immedi- 
patients). ately above. This demonstrates that 8% of so-called 
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Fig. 6. Survival. Prognostic groups ‘good’ 0, ‘medium’ ??, ‘boor’ ??
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ajünction of disease extent (limited and extensive). 

Table 4. Th sign$cance Levels for the addition/rcmoval of 
variables to/from the multivariate proportional hazards model 

based on clinicalparameters and blood tests 

Relative risk ofdeath 
P to enter Pto remove Gp 1 Gp 2 Gp 3 

Albumin 
Alanine 
transaminase 
PS 

<.00001 <.00001 1 1.91 3.53 

.0002 MIO8 1 1.81 
,020 ,007 1 1.45 2.40 

The estimate of relative risk of death of the separate groups is 
shown in columns 4-6. 

‘good prognosis’ LD patients in fact had a poor 
prognosis arising on new criteria, and Fig. 7 con- 
firms-that their prognosis was as bad as ‘patients 
with extensive disease. Likewise, Fig. 6 Shows that 
26% of so-called ‘poor prognosis’ extensive disease 
patients in fact fell into the good prognosis group 
by our new criteria: Fig. 8 confirms that their 
prognosis was similar to patients with limited dis- 
ease (except perhaps for long-term survival). 

Finally, for comparison we have also used the 
criteria of Souhami et al. (1985) [7] for defining 
prognostic -groups on our own set of patients, as 
follows: 

Good. PS = O/l, albumin 2 36 gll (median 
value), sodium > 136, alkaline phosphatase < 1.5 
X upper limit of normal (54 patients). 

Poor. Alkaline phosphatase > 3 X upper limit 
of normal or PS = 314, or albumin < 36 g/l and 
sodium < 135 mmol/l (73 patients). 

Medium. By exclusion (50 patients). 
The survival of these 3 groups is shown in Fig. 9. 

The 2 graphs (Figs 4 and 9) may be directly 
compared since the Proportion of patients in the 
corresponding prognostic groups is the same under 
the separate schemes. The groups defined using the 
RMH data give slightly better prognostic infor- 
mation since we have used the same data both 
to determine the groups and to illustrate them. 
However, the 3 prognostic groups in Fig. 9 show a 
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comparable Separation, indicating that there are a 
number ofways in which we could define the groups 
to give very similar prognostic information. 

DISCUSSION 
Univariate analysis of our data tonfirm the very 

powerful prognostic significance of Serum albumin 

and clinical Performance Status at presentation for 
patients with SCLC [6-8, 14-191. The importante 
of Plasma sodium, liver function tests (bilirubin, 
alanine transaminase and alkaline phosphatase) 
and haemoglobin concentration has also been 
emphasised in our study as in others [6-8]. Lactate 
dehydrogenase (LDH) has recently been shown to 
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Fig. 9. Survival. 
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Prognositc groups based on serum albumin, sodium, alkaline phosphatase andpcif0rmance Status. ‘Good’ (---), 
‘mcdium’ (-----) and ‘poor’ (-.-.-) . 

carry high prognostic significance [6, 8, 14, 201, as 
has hypouricaemia [21] but we have not routinely 
carried out these tests and are unable to assess them 
in our System. 

Other important prognostic factors included: 
bone marrow infiltration, confirmed by most [8, 
14, 18, 221 but not all other studies [19]; liver 
infiltration, as defined by an abnormal scan, con- 
firmed by others [8, 14, 17-191; and mediastinal 
involvement, again confirmed by others [20, 
23-251. However, it was of interest to us that 
superior vena caval obstruction (SVCO) did not 
specifically carry prognostic weight, as another 
group have also reported [26]. Likewise, we tan 
tonfirm the lack of prognostic effect of Pleura1 
effusions [ 14, 19, 271. Our study showed no prog- 
nostic impact of either age or Sex. This accords with 
some studies [7, 14, 191 but contradicts others [8, 
15, 18, 211. 

The main finding of this study Comes from multi- 
variate analysis which demonstrates that in our 
series ofpatients only Serum albumin, alanine trans- 
aminase, clinical performante Status and isotopic 
live scanslultrasound are independently prognostic 
to a 0.05 significance level. All other Parameters 
become either insignificant or redundant in the face 
of these 4 items, including bone marrow investi- 
gation, despite its Prime Position in the univariate 
league. Furthermore it is possible to exclude the 
relatively sophisticated liver scan/ultrasound inves- 
tigation and construct a survival table based only 
on performarme Status, Serum albumin and alanine 

transaminase which has almost as much prognostic 
power. This extremely simple System delinates prog- 
nostic groups more effectively (50 vs. 27 vs. 3% 1 
year survival) than the conventional staging System 
of limited and extensive disease (48 vs. 18% 1 
year survival). Although survival differentes within 
the 3 groups persist at 2 years, it should be noted 
that we were unable to define any combination of 
presentation variables which was prognostic for 
survival beyond 1 year once that had been reached. 

Our findings strongly support those of Souhami 
et al. (1985) [7] despite differentes in detail. In 
their study, a prognostic index was based on a 
combination of clinical Performance Status, Plasma 
sodium, Serum albumin and alkaline phosphatase. 
It is unlikely that these differentes in detail matter; 
indeed the application of their Parameters to our 
own data gave a prognostic Separation almost as 
effective as that provided by our own multivariate 
regression model, and the best group of Parameters 
could undoubtedly be determined by pooling data 
from different centres. What matters is the principle: 
prognostic assessment for patients with SCLC tan 
be most effectively obtained from a combination of 
Performance Status and 2 or 3 simple biochemical 
tests, without the need for sophisticated, costly, 
time-consuming and sometimes unpleasant staging 
procedures to define disease extent. 

A possible explanation for this Single staging 
correlated with number of disease sites, and it may 
System being superior to the conventional one is the 
inability of the LD/ED stratification to give much 
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information about tumour bulk. It is known from 
several studies that the number of metastatic sites 
is an important prognostic indicator [8, 16, 191 and 
the size of the primary tumour has been correlated 
with survival [28]; yet these factors are not accom- 
modated by conventional LD/ED staging. In con- 
trast we have shown that a low Serum albumin is 
well be that this Parameter in association with 
Performance Status may have some correlation with 
Overall bulk of disease. 

Whether or not there are still indications to carry 
out some of the more elaborate investigations will 
depend on the aims of clinical management. They 
might, for example, be relevant in a clinical research 
context. They might be required for treatment 
decisions, if, for example, thoracic radiotherapy in 
addition to chemotherapy were considered appro- 

priate for patients with limited disease. Or it might 
be considered relevant to look for asymptomatic 
CNS metastases with a brain CT scan at presen- 
tation (our current policy). But for much of the 
management ofpatients with SCLC this very simpli- 
fied System may be all that is required both for 
assessing prognosis and for planning treatment. 

There would be one other important Problem in 
switching to a simplified staging System, and this 
concerns comparability of data in clinical research. 
For this reason it remains necesssary at present to 
continue with the conventional LD/ED System. But 
there is a case for centres carrying out clinical 
research in SCLC to come together and devise a 
new, internationally-agreed staging System based 
on the simplified lines we have described. 
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