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Prognostic factors which can forecast short-term survival in patients with stage IV non-small cell
lung cancer have not been well evaluated. Characteristics of such factors may be different from
those for overall survival, and would be an important eligibility criterion for clinical trials of che-
motherapy. We retrospectively analyzed the data of 158 patients with stage IV non-small cell lung
cancer whose performance status was 0, 1 or 2. Univariate and multivariate logistic regression
models revealed demographic variables which significantly correlated with the survival at 8 or 12
weeks. The univariate model showed the following significant variables: T factor, N factor, num-
ber of organs with metastases, grade of performance status, weight loss within 6 months, evidence
of metastasis either at bone or lymph node, and lactate dehydrogenase level. The subsequent mul-
tivariate model demonstrated that both grade of performance status under 2 and number of
metastasized organs less than 3 are important factors for 8- or 12-week survival. The survival rate
in patients meeting the two criteria (grade of performance status under 2 and number of metasta-
sized organs less than 3) and in those meeting only one of them was 93% versus 80% at 8 weeks
(P====0.030) and 88% versus 62% at 12 weeks (P<<<<0.001), respectively. Grade of performance status
and number of organs with metastases appear to be important prognostic factors for short-term
survival in patients with stage IV non-small cell lung cancer.
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The median survival of patients with stage IV non-
small cell lung cancer is around 6 months,1) and several
factors have been identified to forecast each patient’s
prognosis in more detail.2–7) A more individualized prog-
nosis helps the physician to determine what therapy and/
or supportive care should be suitable for each patient and
how to explain the prognosis to the patient.

At present, the benefits of chemotherapy for patients
with non-small cell lung cancer are not very satisfactory,
and patients with incurable stage IV disease are candi-
dates for clinical trials of chemotherapy. These patients
might obtain some anti-tumor effects from investigational
treatment. However, clinical investigators should exclude
patients with very poor prognosis, for example, with less
than 8-week survival, from such a study. Systemic chemo-
therapy would not have any survival benefits for patients
with a very poor prognosis. Furthermore, it is difficult to
evaluate the anti-tumor effect and adverse effects of a
drug under investigation during a very short period of less
than 8 weeks. Eligibility criteria for clinical trials usually
include a minimum life expectancy of 8 or 12 weeks in

order to maximize the chance for patients to benefit from
treatment and to allow adequate evaluation of the agent
under investigation.8) However, the minimum life expec-
tancy is, in general, estimated subjectively based on the
physician’s experience or feeling, because no objective
information on short-term survival is available. Estimation
of the patient’s prognosis by a physician is often overopti-
mistic and unreliable,9) and might lead to recruitment of
unsuitable patients in a study. It is also undesirable for the
patients, and may lead to difficulty in the interpretation of
the results of the study. Therefore, we believe that more
objective information on factors suitable for forecasting
short-term survival is necessary. The characteristics of
such factors may be different from those for overall sur-
vival, and would be important as eligibility criteria of
clinical trials of chemotherapy. The present study was
conducted to find prognostic factors, which predict the
short-term prognosis of patients with stage IV non-small
cell lung cancer.

PATIENTS AND METHODS

Patients  The clinical records of 535 consecutive patients
with histologically or cytologically confirmed non-small
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cell lung cancer, who were admitted to the Japanese
Red Cross Nagoya First Hospital between January 1989
and December 1996, were retrospectively reviewed. We
excluded patients with recurrent lung cancer in this study.
Among these patients, 222 had stage IV disease at the ini-
tial staging procedure described below. Fifty-six patients
with performance status of 3 and 4 were excluded because
patients with such poor performance status are not candi-
dates for clinical trials. Six patients who underwent
incomplete staging and two patients lost to follow-up
before 12 weeks were also excluded. The remaining 158
patients (median age, 65.5 years; range, 30–99 years)
were the subjects of the present analysis.
Staging procedure  Patients were staged according to the
TNM system.1) All 158 patients underwent the following
procedures on presentation: medical history, physical
examination, histologic or cytologic confirmation of non-
small cell lung cancer, complete blood cell count, platelet
count, serum chemistry, chest radiograph and computed
tomography (CT), abdominal CT and/or ultrasonography,
brain CT, and radionuclide bone scan. Bone radiographs
were used to confirm metastasized lesions suspected on
the basis of the bone scan. Bronchoscopic examination
was not performed in all cases. Mediastinal lymph nodes
were evaluated by chest CT without confirmation by
mediastinoscopy.
Demographic and clinical factors  The following factors
were evaluated: age, sex, histology, extent of primary
lesion (T factor), involvement of regional lymph nodes (N
factor), evidence of metastasis at brain, liver, bone, lung,
lymph node, or adrenal gland (M factor), number of
organs with metastasized lesions, grade of performance
status, weight loss over 5% in the 6 months before diag-
nosis, hemoglobin level, serum albumin level, and serum
lactate dehydrogenase (LDH) level. Since the imbalance
in the patients’ characteristics between those treated with
and without chemotherapy was too large, we could not
evaluate the effect of chemotherapy as a single factor.
When the number of organs with metastasized lesions was
evaluated, an organ with multiple metastases was counted
as one.
Statistical methods  Survival was calculated from the
date of pathological diagnosis. All factors which had more
than two categories, or were continuous, were dichoto-
mized at the points that reflected the greatest difference in
survival. The logistic regression model identified signifi-
cant and independent prognostic factors for survival at 8
or 12 weeks using JMP ver. 3.0.2 software (SAS Institute
Inc., Cary, NC). Initially, the difference between sub-
groups with or without each risk factor was evaluated
with a univariate logistic regression model. The factors
were considered significant when the P value was under
0.05, and were evaluated in the subsequent analysis. The
unconditional multivariate logistic regression model using

forward and backward stepwise procedures was used to
confirm the important factors affecting the survival at 8 or
12 weeks.

RESULTS

Among the 158 patients analyzed, 56 were entered into
clinical chemotherapy trials, 31 were treated with chemo-
therapy in non-protocol settings, and the remaining 71
received best supportive care alone.  The survival rates of
all patients analyzed were 87% (95% confidence interval:
81–92%) and 78% (71–84%) at 8 and 12 weeks, respec-
tively. The univariate model showed the following vari-
ables significant for survival at 8 or 12 weeks; T factor, N
factor, number of organs with metastases, grade of perfor-
mance status, weight loss within 6 months, evidence of
metastasis either at bone or lymph node, and LDH level
(Table I). The subsequent multivariate model demon-
strated that grade of performance status under 2 plus a
number of metastasized organs of less than 3 is an impor-
tant condition for both 8- and 12-week survivals (Table
II). The actual survival rates showed that 88% of the
patients with performance status under 2 and a number of
metastasized organs of less than 3 were alive at 12 weeks
and that they were the major population (66%) among the
patients analyzed in the present study (Table III, Fig. 1).
The survival rates of patients meeting both conditions and
those meeting only one of them were 92% versus 80% at
8 weeks (P=0.030) and 88% versus 62% at 12 weeks
(P<0.001), respectively. The three patients with perfor-
mance status of 2 and a number of metastasized organs of
more than 2 died within 8 weeks. The 87 patients treated
with chemotherapy were analyzed separately from those
with best supportive care alone. The survival rates of the
65 patients meeting the two conditions (performance sta-
tus under 2 and metastasized organs less than 3) were
both 97% at 8 and 12 weeks, while those of the 22
patients not meeting both criteria were 77% at 8 weeks
(P=0.006, χ2 test) and 68% at 12 weeks (P<0.001). On
the other hand, when we analyzed the 71 patients with
best supportive care alone, the differences in survival
remained significant (P=0.029 at 8 weeks and P=0.042 at
12 weeks).

DISCUSSION

The present study demonstrated that grade of perfor-
mance status and number of organs with metastases might
be important prognostic factors for short-term survival in
patients with stage IV non-small cell lung cancer; more
than 85% of patients with performance status under 2 and
with a number of metastasized organs of less than 3 were
alive after 12 weeks. The result remained valid when we
excluded the patients who did not receive chemotherapy.
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Table I. Relationships between Demographic Variables and Survival at 8 or 12 Weeks in Patients with 
Stage IV Non-small Cell Lung Cancer

Demographic
variables

Number of
patients

Survival at 
8 weeks (%)

P by logistic
analysis

Survival at 
12 weeks (%)

P by logistic 
analysis

Age
<75 130 114 (87.7) 0.435 104 (80.0) 0.165 
>75 28 23 (82.1) 19 (67.9)

Sex
Male 103 86 (83.5) 0.113 77 (74.8) 0.204 
Female 55 51 (92.7) 46 (83.6)

Histology
Squamous 32 29 (90.6) 0.468 27 (84.4) 0.323 
Other 126 108 (85.7) 96 (76.2)

T factor
0–3 98 89 (90.8) 0.057 82 (83.7) 0.026 
4 60 48 (80.0) 41 (68.3)

N factor
0–2 96 88 (91.7) 0.027 80 (83.3) 0.041 
3 62 49 (79.0) 43 (69.4)

Number of metastasized organs
1–2 137 123 (89.8) 0.006 112 (81.8) 0.004 
>2 21 14 (66.7) 11 (52.4)

Brain metastasis
Yes 33 29 (87.9) 0.824 23 (69.7) 0.208 
No 125 108 (86.4) 100 (80.0)

Liver metastasis
Yes 18 15 (83.3) 0.655 13 (72.2) 0.543 
No 140 122 (87.1) 110 (78.6)

Bone metastasis
Yes 67 53 (79.1) 0.020 45 (67.2) 0.007 
No 91 84 (92.3) 78 (85.7)

Lung metastasis
Yes 76 66 (86.8) 0.962 60 (78.9) 0.749 
No 82 71 (86.6) 63 (76.8)

Adrenal metastasis
Yes 14 11 (78.6) 0.355 10 (71.4) 0.547 
No 144 126 (87.5) 113 (78.5)

Lymph node metastasis
Yes 26 19 (73.1) 0.031 16 (61.5) 0.033 
No 132 118 (89.4) 107 (81.1)

Performance status
0–1 123 111 (90.2) 0.018 103 (83.7) 0.001 
2 35 26 (74.3) 20 (57.1)

Weight loss in 6 months
>5% 68 53 (77.9) 0.007 47 (69.1) 0.024 
<5% 90 84 (93.3) 76 (84.4)

Hemoglobin level
>11 g/dl 126 111 (88.1) 0.313 102 (81.0) 0.066 
<11 g/dl 32 26 (81.3) 24 (75.0)

LDH level
>305 IU/liter 53 42 (79.2) 0.055 36 (67.9) 0.035 
<305 IU/liter 105 95 (90.5) 87 (82.9)

LDH, lactate dehydrogenase.
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Since elderly patients are generally excluded from clinical
trials of chemotherapy, we also analyzed data from which
patients over 75 years had been excluded, and again con-
firmed the importance of these two factors. According to
the results of this study, other factors considered signifi-

cant for usual overall survival were not important for 8-
or 12-week survival of our patients. Moreover, it should
be mentioned that, even if investigators exclude patients
who meet neither of the two conditions from clinical tri-
als, they would miss only a few patients (2%). In the cur-
rent analysis, the survival rate of patients who met only
one of the two conditions was around 80% at 8 weeks,
and 62% at 12 weeks. We do not suggest that those
patients who meet only one of the two conditions would
be always candidates for trials of chemotherapy. Whether
or not those patients should be included in a trial depends
on the purpose of the trial. If the results of the present
analysis were confirmed with a larger population or by
prospective studies, this information would help physi-
cians to decide whether to encourage their patients to
enter chemotherapy trials or not.

Generally, patients with a performance status of 2 are
“possible” candidates for a clinical chemotherapy trial, as
stated by Ihde10) and Shepherd.11) This restriction is partly
explained by the results of the study conducted by the
Eastern Cooperative Oncology Group (ECOG). In that
study, the response rate and treatment tolerance in patients
with a performance status of 2 were lower among fully
ambulatory patients.12) The current study also suggested
that patients with a performance status of 2 and with more
than 2 metastasized organs might be unsuitable for entry
into a clinical trial of chemotherapy, though our sample
number was very small (3 patients). However, it might be
possible for patients with a performance status of 2 to
enter clinical chemotherapy trials when the number of
metastasized organs is under 3, because the survival rates

Table II. Results of Multivariate Logistic Regression Analysis

Demographic
variables

Survival at 8 weeks Survival at 12 weeks

Coefficient 95% CI P value Coefficient 95% CI P value

Number of metastasized 
organs (1–2/>2)

1.74 0.58–2.90 0.003 1.71 0.68–2.76 0.001

Performance status (0–1/2) 1.41 0.37–2.47 0.008 1.59 0.72–2.49 < 0.001

CI, confidence interval.

Table III. Survival Rates Divided by Performance Status and Number of Metastasized Organs

Demographic variables Number of 
patients (%)

Survival rate at 8 weeks Survival rate at 12 weeks 

Performance status Metastatic organs % (Number) 95% CI % (Number) 95% CI

0–1 1–2 105 (66.4) 92.4 (97) 88–98 87.6 (92) 81–94
>2 18 (11.4) 77.8 (14) 55–97 61.1 (11) 39–84

2 1–2 32 (20.3) 81.3 (26) 68–95 62.5 (20) 46–79
>2 3 ( 1.9) 0.0 ( 0)   0–71 0.0 ( 0)   0–71

CI, confidence interval.

Fig. 1. Kaplan-Meier plots of survival of patients with meta-
static non-small cell lung cancer, divided by performance status
and number of metastatic organs.  Fine dotted line ( ),
patients with performance status under 2 and less than 3 meta-
static organs; solid line ( ), patients with performance status
of 2 and less than 3 metastatic organs; coarse dotted line ( ),
patients with performance status under 2 and more than 2 meta-
static organs.

--------

----
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in those patients were 81% and 63% at 8 and 12 weeks,
respectively, in this analysis.

Some investigators might feel that a criterion of perfor-
mance status would be sufficient to select the patients for
clinical trials of chemotherapy and that a statement of the
minimum life expectancy would be unnecessary. Among
the patients with a performance status of 0 or 1, the
patients with more than 2 metastasized organs have a sig-
nificantly lower 12-week survival rate (61%) compared
with those having less than 3 metastasized organs (88%,
P=0.005, Table III).  Thus, we consider that the number
of organs with metastases should be an important criterion
to stratify the prognosis of patients entered into trials. We

recommend abandonment of the rather vague criterion “a
minimum life expectancy of 8 or 12 weeks” in the eligi-
bility criteria for clinical trials of chemotherapy. Instead, a
more objective criterion should be adopted to improve the
safety and reproducibility of clinical studies.
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