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BACKGROUND. Although the prevalence of nonsmall cell lung carcinoma (NSCLC)

is high among elderly patients, few data are available regarding the efficacy and

toxicity of chemotherapy in this group of patients. Recent reports indicate that

single agent therapy with vinorelbine (VNB) or gemcitabine (GEM) may obtain a

response rate of 20 –30% in elderly patients, with acceptable toxicity and improve-

ment in symptoms and quality of life. In the current study the efficacy and toxicity

of the combination of GEM and VNB in elderly patients with advanced NSCLC or

those with some contraindication to receiving cisplatin were assessed.

METHODS. Forty-nine patients with advanced NSCLC were included, 38 of whom

were age $ 70 years and 11 were age , 70 years but who had some contraindica-

tion to receiving cisplatin. All patients were evaluable for response and toxicity.

Treatment was comprised of VNB, 25 mg/m2, plus GEM, 1000 mg/m2, both on

Days 1, 8, and 15 every 28 days. Patients received a minimum of three courses

unless progressive disease was detected.

RESULTS. One hundred sixty-five courses were administered, with a median of 3.6

courses per patient. The overall response rate was 26% (95% confidence interval,

15– 41%). Two patients attained a complete response (4%) and 11 patients (22%)

achieved a partial response. Eastern Cooperative Oncology Group performance

status improved in 35% of those patients with an initial value . 0, whereas relief of

at least 1 symptom without worsening of other symptoms was noted in 27 patients

(55%). The median time to progression was 16 weeks and the 1-year survival rate

was 33%. Toxicity was mild. Six patients (12%) had World Health Organization

Grade 3-4 neutropenia, 2 patients (4%) had Grade 3-4 thrombocytopenia, and 2

patients (4%) had Grade 3 neurotoxicity. Three patients with severe neutropenia

(6%) died of sepsis. The median age of those patients developing Grade 3-4

neutropenia was significantly higher than that of the remaining patients (75 years

vs. 72 years; P 5 0.047).

CONCLUSIONS. The combination of GEM and VNB is moderately active and well

tolerated except in patients age $ 75 years. This age group had an increased risk of

myelosuppression. Therefore the prophylactic use of granulocyte-colony stimulat-

ing factor should be considered with this treatment. New chemotherapy combi-

nations with higher activity and lower toxicity are needed for elderly patients with

advanced NSCLC. Cancer 1999;86:1463–9. © 1999 American Cancer Society.

KEYWORDS: nonsmall cell lung carcinoma, elderly, gemcitabine, vinorelbine, co-
morbidity, toxicity.

Lung carcinoma is the most common malignant tumor in men and
the third most common tumor common in women in developed

countries. The peak incidence occurs between the ages of 60 – 65
years, but .60% of patients are age . 65 years1,2 and approximately
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30% are age . 70 years.3 In Western Europe and North
America, annual lung carcinoma rates for men ages
65– 84 years are 400 – 600 cases per 100,000 habitants.4

Elderly patients with nonsmall cell lung carcinoma
(NSCLC) pose a therapeutic challenge because the num-
ber of surgical procedures in each disease stage de-
creases with respect to younger patients.5,6 Chemother-
apy also has a number of complications: 1) to our
knowledge there is a lack of studies assessing the efficacy
and tolerance to chemotherapy among elderly people,
particularly those with NSCLC; 2) chemotherapy is con-
sidered more toxic in these patients, mainly because of
increased susceptibility to myelosuppression, neurotox-
icity, and mucositis7; 3) chemotherapy offers a very lim-
ited survival benefit in patients with NSCLC, estimated
at 1–2 months compared with supportive care alone,
which translates into a 10% improvement in survival at 1
year8; and 4) comorbidity in the elderly adds to the
difficulty in making a treatment decision. All these prob-
lems, along with concern that toxicity may decrease
quality of life, have hampered the access to chemother-
apy of elderly patients with advanced NSCLC.

The availability of new drugs such as gemcitabine
(GEM), vinorelbine (VRB), or the taxanes has ex-
panded the therapeutic options for patients with ad-
vanced NSCLC. Recent reports confirm that both GEM
and VRB are active as single agent therapy in elderly
patients with NSCLC,9 –11 with a response rate of 23–
39%, symptomatic improvement in 40% of patients,
and acceptable toxicity. GEM is particularly attractive
for the treatment of cancer in the elderly due to its low
toxicity.7,12

Given the activity of GEM and VRB in single agent
therapy and their in vitro synergism,13 we decided to
assess their efficacy and toxicity in combination. Our
objective was to determine the response rate and tox-
icity obtained with the combination of GEM and VRB
in patients with advanced NSCLC who either were
age $ 70 years or had some contraindication to re-
ceive a cisplatin-containing regimen.

MATERIALS AND METHODS
Forty-nine patients were enrolled in this Phase II trial
from November 1996 until March 1998. All had histo-
logically or cytologically proven NSCLC (squamous
cell carcinoma, adenocarcinoma, or large cell carci-
noma) and Stage IIIB or Stage IV disease according to
the TNM staging system.14 All patients had measur-
able disease. Pleural effusion, ascites, osteoblastic le-
sions, or previously irradiated lesions were not con-
sidered as measurable disease.

Eligible patients were age $ 70 years or, if
younger, had some contraindication to receiving cis-
platin (creatinine clearance , 60 mL/minute or heart

failure that could be worsened by fluid overload). They
had not previously been treated with chemotherapy
and had an Eastern Cooperative Oncology Group
(ECOG) performance status of $ 2, according to
Zubrod’s scale. Other requirements were adequate
bone marrow function (i.e., a granulocyte count $ 2 3
109/L and a platelet count . 100 3 109/L), adequate
hepatic function (i.e., serum bilirubin level , 35
mmol/L), and serum glutamic oxalacetic transaminase
and serum pyruvic transaminase levels , 3 times the
upper limit of normal.

Patients who had undergone radiotherapy were
eligible for the study provided that there was at least 1
measurable lesion outside the radiation field and ra-
diation was completed at least 4 weeks before enroll-
ment. Patients with brain metastases or who previ-
ously were treated with chemotherapy or those with a
history of other tumors (with the exception of non-
melanomatous skin cancer or in situ cervical carci-
noma that was radically resected) were excluded. In-
formed consent was obtained from all patients
according to local ethical committee directives.

Basal evaluation was performed with clinical ex-
amination and hematologic and biochemical assess-
ment. The Charlson comorbidity scale was used.15 The
staging procedure included two-view chest X-ray, con-
trast-enhanced computed tomography (CT) scans of
the chest, abdomen, and pelvis and a radionuclide
bone scan. A brain CT scan was performed in the
presence of symptoms suspicious of brain metastases.

Treatment was comprised of VNB, 25 mg/m2, di-
luted in 100 mL normal saline for 15 minutes weekly
for 3 weeks followed by a 1-week rest period. GEM was
given intravenously for . 30 minutes at a dose of 1000
mg/m2 on the same days. The treatment was repeated
every 28 days for a minimum of 3 times per patient
unless disease progression was detected. Patients re-
ceived up to six courses if no disease progression was
noted at reevaluation, provided that tolerance was
acceptable. Patients with Stage IIIB disease also re-
ceived radiation therapy after three courses of chemo-
therapy.

Complete blood counts were obtained before
each administration of chemotherapy. If the neutro-
phil count was , 1.5 3 109/L or the platelet count
was , 100 3 109/L, treatment was delayed 1 week.
Therapy was discontinued if toxicity persisted after a
2-week delay. Dose reduction was not allowed. Gran-
ulocyte-colony stimulating factor (G-CSF) was not ad-
ministered prophylactically.

Response was evaluated after three courses of
treatment and at the end of the last chemotherapy
cycle by repeating staging procedures. World Health
Organization (WHO) guidelines were followed for
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evaluation.16 Confirmation of response after 1 month
was not performed. Death due to disease progression
or toxicity occurring before those dates were consid-
ered as therapeutic failure. Response duration and
survival were calculated from the first day of chemo-
therapy.

ECOG performance status and symptom assess-
ment were performed prior to each cycle of chemo-
therapy by the same physician for each patient. The
presence of cough, dyspnea, pain, hemoptysis, and
anorexia was registered and graded from 0 – 4 accord-
ing to the scale devised by Hollen et al.17 and modified
by Gridelli et al.9 The best subjective outcome for each
patient was recorded.

Toxicity for each course was recorded and graded
according to the WHO scale before the beginning of
the next course. For toxicity analysis, the worst data
for each patient across all cycles of chemotherapy
were used.

Differences in proportions were investigated us-
ing the chi-square test and the Fisher exact test. The
Mann–Whitney nonparametric m test was used for
comparison of quantitative variables. Overall survival
was calculated as the interval between Day 1 of the
first cycle and the date of death or the date of the last
follow-up visit. Both progression free and overall sur-
vival curves were estimated by the Kaplan–Meier
product limit method.18

RESULTS
Forty-nine patients were included, 38 of whom were
age $ 70 years (median age, 74 years; range, 70 – 80
years) and 11 of whom were age , 70 years. Of the
latter group of patients, seven had inadequate renal
function and four had heart failure. Table 1 shows
their clinical characteristics. Ninety percent of the pa-
tients were male and 96% had comorbid conditions,
mainly obstructive lung disease (45%), diabetes (10%),
hypertension (16%), and coronary insufficiency (8%).
Comorbidity was present in 76% of patients when
using Charlon’s scale.15 The majority of patients pre-
sented with Stage IV disease (61%) and a poor perfor-
mance status (ECOG score of 2 in 65%); 35 patients
(59%) also reported weight loss in the previous 6
months (. 10% weight loss in 31% of patients). The
predominant symptoms at diagnosis were anorexia
(76%), dyspnea (69%), cough (49%), and pain (43%).

A total of 165 courses were given with a median of
3– 6 courses per patient (range, 1– 6 courses). Nine
patients received fewer than three courses, three due
to toxic death and six due to progressive disease. Nine
patients required treatment delay on one occasion
and patients required a treatment delay in two in-
stances. The median dose intensity of VNB was 15.3

mg/m2/week and that of GEM was 654 mg/m2/week.
No differences in the median dose intensity were ap-
parent with regard to age , or . 75 years. Twenty-
eight patients (58%) received $ 90% and 41 patients
(84%) received $ 75% of the planned dose.

The overall response rate was 26% (95% confi-
dence interval; 15– 41%). Two patients (4%) obtained a
complete response, 11 (22%) achieved a partial re-
sponse, 16 (32%) had stable disease, and 20 (41%) had
progressive disease. The response rate was 47% (8 of
17) for those patients with ECOG scores of 0 –1 com-
pared with 12% (4 of 32) for those with an ECOG score
of 2. No difference in the response rate was observed
according to disease stage or age. The median time to
progression was 16 weeks and the 1-year survival rate
was 33%. Survival was not influenced by patient age.
Sixteen patients (35%) experienced an improvement
in their ECOG performance status and 17 (38%) re-
mained with stable disease whereas 15 (31%) devel-

TABLE 1
Patient Characteristics (N 5 49)

No. of patients

Gender
Male 44 (90%)
Female 5 (10%)
Median age (yrs) (range) 74 (60–80)
$ 75 16 (33%)
70–74 22 (45%)
, 70 11 (22%)

TNM stage
IIIB 19 (39%)
IV 30 (61%)

ECOG performance status
0 4 (8%)
1 13 (27%)
2 32 (65%)
Weight loss
None 14 (29%)
0–10% 20 (41%)
. 10% 15 (30%)

Histology
Squamous cell 28 (57%)
Adenocarcinoma 10 (20%)
Large cell 11 (23%)

Symptoms present at study entry
Cough 24 (49%)
Dyspnea 34 (69%)
Pain 21 (43%)
Hemoptysis 9 (18%)
Anorexia 37 (76%)

Comorbidity Charlson scale
0 12 (24%)
1 19 (39%)
2 16 (33%)
3 2 (4%)

ECOG: Eastern Cooperative Oncology Group.
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oped a clinical deterioration (Table 2). Cough was
improved in 11 of the patients who initially reported it
(46%), dyspnea was improved in 12 patients (35%),
hemoptysis was improved in 4 patients (44%), and
anorexia was improved in 15 patients (40%). As a
whole, 27 patients (55%) obtained an improvement in
at least 1 symptom without worsening in other symp-
toms, 6 remained stable (12%), and 16 (33%) experi-
enced some worsening. A weight gain . 5% was re-
ported in 11 of 35 patients (31%) with previous weight
loss.

Treatment was well tolerated. Neutropenia and
neurotoxicity were the main side effects, as shown in
Table 3. Six patients (12%) had Grade 3-4 neutropenia
and 2 patients (4%) had Grade 3-4 thrombocytopenia.
Three of the patients who experienced severe neutro-
penia died of sepsis (6%). This fatal complication ap-
peared during the first course, after the first dose in
two patients and after the second dose in the other
patients. Two of these patients were age 75 years and
the other was age 77 years. The median age of the
patients who developed Grade 3-4 neutropenia was 75
years, which was significantly higher than that of pa-
tients who had Grade 1-2 neutropenia (72 years; P 5
0.047). Four of 16 patients age $ 75 years had severe
neutropenia. Grade 3 neurotoxicity was present in two
patients and Grade 1-2 neurotoxicity was noted in six

patients. Age did not appear to be related to the pres-
ence of neurotoxicity. One patient had a cutaneous
rash attributable to GEM. No relation was found be-
tween comorbidity (as measured with Charlson’s
scale15 and toxicity.

DISCUSSION
In recent years, a longer life span in Western countries
has increased the number of elderly patients with
cancer. Hence the search continues for treatments
that do not diminish quality of life while improving
survival or, at least, symptoms. A few studies in this
area have been published with regard to NSCLC, but
the majority are retrospective or include a small num-
ber of patients.

Some authors have studied the impact of patient
age on survival and the likelihood of attaining a re-
sponse in patients with NSCLC. One study found that
age . 70 years was a favorable prognostic factor19

whereas others did not find a relation between patient
age and survival.8,20,21 To our knowledge in none of
these studies was old age found to be associated with
poor survival. Patients age . 70 years may have the
same response rates to chemotherapy found in the
general population21,22 or even better.23,24

Single agent therapy has been used widely in el-
derly patients, but with poor results until recently. The
overall response rate for doxifluridine has been re-
ported to be 13%25 and has been reported to be 10 –
20% for vindesine.26,27 A randomized trial of best sup-
portive care versus lonidamine versus vindesine
versus lonidamine plus vindesine found even a lower
level of response for the cytotoxic drug (0%, 1%, and
2% in the cytotoxic arms, respectively).28 Combination
chemotherapy has not improved these results signifi-
cantly (lonidamine plus cyclophosphamide, 15%; car-
boplatin plus oral etoposide, 0%; and vindesine plus
ifosfamide, 15%).29 –31

TABLE 2
Effect of Treatment on ECOG Performance Status and Symptoms

Variable Improvement No change Worsening

Performance statusa

All patients 16 (33%) 18 (36%) 15 (31%)
ECOG score . 0 at study entry 16 (35%) 17 (38%) 12 (27%)
Dyspneaa

All patients 12 (25%) 29 (59%) 8 (16%)
Symptomatic at entry 12 (35%) 16 (47%) 6 (18%)

Paina

All patients 8 (16%) 35 (71%) 6 (12%)
Symptomatic at entry 8 (38%) 12 (57%) 1 (5%)

Cougha

All patients 11 (23%) 33 (67%) 5 (10%)
Symptomatic at entry 11 (46%) 10 (42%) 3 (12%)

Hemoptysisa

All patients 4 (8%) 43 (88%) 2 (4%)
Symptomatic at entry 4 (44%) 5 (56%)

Anorexiaa

All patients 15 (31%) 26 (53%) 8 (16%)
Symptomatic at entry 15 (40%) 17 (46%) 5 (14%)

Weight lossb

All patients 11 (22%) 24 (49%) 14 (29%)
Symptomatic at entry 11 (31%) 16 (46%) 8 (23%)

ECOG: Eastern Cooperative Oncology Group.
a Improvement of $ points.
b Weight increment . 5%.

TABLE 3
Treatment Toxicities per Patient

WHO toxicity
Grade 1–2
No. (%)

Grade 3–4
No. (%)

Nausea/emesis 3 (6%)
Anemia 6 (12%) 1 (2%)
Neutropenia 7 (14%) 6 (12%)
Thrombocytopenia 7 (14%) 2 (4%)
Peripheral neurotoxicity 5 (10%) 1 (2%)
Stomatitis 2 (4%) 1 (2%)
Phlebitis 5 (10%)
Alopecia 4 (8%)

WHO: World Health Organization.
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Cisplatin is considered the most active drug in
NSCLC, but to our knowledge no prospective studies
with this agent have been performed in the elderly,
most likely due to fear of renal toxicity. Nephron loss
of up to 30% and decreased creatinine clearance are
associated with aging, but clinical experience does not
support the concept that renal toxicity increases with
age.7,32 Three retrospective studies with combination
chemotherapy including cisplatin in elderly patients
with NSCLC assessed both response and toxicity. The
response rate varied between 20 – 44%21,22,24 and renal
toxicity was not increased. However, in one study
patients age $ 70 years who were treated with cispla-
tin plus mitomycin experienced myelosuppression
more often than expected.24 Another trial found an
increased incidence of early death (, 30 days from the
start of therapy) among patients age . 70 years com-
pared with those age , 54 years (12.5% vs. 0.5%). This
excessive death rate was due to toxicity, particularly
myelosuppression.22 In a recent report of preliminary
results, the combination of cisplatin and GEM showed
a response rate of 33%, but with a 40% rate of Grade
3-4 thrombocytopenia.33 These authors previously
had found a lower rate of toxicity in younger patients.
No patients were reported to have Grade 3-4 renal
toxicity.

New anticancer drugs have expanded the thera-
peutic options for elderly patients. Single agent weekly
VNB has yielded a response rate of 12–39%,9,11,26,34

with an improvement in ECOG scores observed in 26%
and symptom relief in observed 29 – 40% of patients.9

A 24% response rate has been achieved with weekly
GEM in patients age . 65 years.10 An ongoing Phase III
trial compares single agent VNB and best supportive
care in patients age $ 70 years with advanced NSCLC;
the interim analysis of 191 patients showed a 6-month
survival rate of 54% for VNB and 39% for best support-
ive care and 1-year survival rates of 27% and 5%,
respectively (P 5 0.04). The response rate for VNB has
been reported to be 20%.35 If these preliminary results
are confirmed, the benefit of VNB in elderly patients
with NSCLC would be similar to that obtained with
combination chemotherapy including cisplatin in
younger patients.36

We attempted to improve the results of single
agent VNB by combining two drugs with proven effi-
cacy and low toxicity in the treatment of patients with
advanced NSCLC. Our results suggest that this regi-
men of GEM and VNB is moderately active with a 26%
response rate and 32% of patients achieving stable
disease. The response rate does not appear to be su-
perior to that obtained with VNB alone or it could
have been overestimated (because confirmatory eval-
uation 4 weeks later was not performed). However,

this response rate is comparable to that of some com-
binations including cisplatin and the same can be said
for the 1-year survival rate.36 In general, therapy was
well tolerated, although patients age $ 75 years were
found to have an elevated risk of neutropenia. Neu-
tropenia in people age $ 75 years, especially those
with comorbid conditions, may increase the risk of
sepsis and death (as happened to 3 patients in the
current series). The prophylactic use of G-CSF should
be considered when a regimen that produces myelo-
suppression is planned in this age group.

In the current trial the coexistence of other dis-
eases did not increase toxicity or decrease survival.
Clinical experience in patients with tumors other than
NSCLC suggests that the presence of comorbid con-
ditions enhances the risk of treatment-related toxici-
ty,37 but this did not appear to occur in the current
series.

We administered VNB and GEM on Days 1, 8 and
15, following the recommended schedule for GEM
alone.11 Single agent VNB usually is given at a higher
weekly dose (30 mg/m2 vs. 25 mg/m2)9,11 without the
2-week rest included in our scheme. The recom-
mended dose intensity for VNB alone is 20 mg/m2/
week, although the majority of combination regimens
do not reach such intensity. In our study, the planned
dose intensity was 18.7 mg/m2/week and the actual
dose intensity was 15.3 mg/m2/week. This is lower
than recommended, but it allows the administration
of full doses of GEM and reduces the rate of neuro-
toxicity. Two ongoing trials use higher doses of GEM
and VNB given on Days 1 and 8 every 21 days,38,39

which may increase dose intensity and improve pa-
tient compliance. Although preliminary results show a
36% response rate in 1 of these studies, with a 37% rate
of Grade 3-4 neutropenia,38 elderly patients were not
included in these trials.

The current study and other reports have shown
that chemotherapy may improve symptoms and sur-
vival in elderly patients with advanced NSCLC; there-
fore we believe this option should be offered to these
individuals. However, the potential toxicity of such
treatment should not be underestimated in the elderly
population, and special caution should be used in
those patients age $ 75 years for whom new active
treatments with lower toxicity are needed.
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