
Abstract. Background/Aim: The TArceva and docetaxeL In
former-Smokers MAle patients with recurrent non-small cell
lung cancer (TALISMAN) phase II, open-label randomized
trial evaluates the combination of erlotinib with docetaxel
in the second-line therapy of ex-smoker males with
advanced squamous non-small cell lung cancer (NSCLC).
Patients and Methods: Patients received erlotinib 
150 mg/day (arm A; n=36) or docetaxel 75 mg/m2 on day 1
of each 3-week cycle and erlotinib 150 mg/day on days 
2-16 of each cycle (arm B; n=38). The primary end-point
was progression-free rate (PFR) at 6 months. Results: The
study was prematurely interrupted due to slow enrolment.
Three (8.3%) patients in arm A and 3 (8.1%) in arm B
remained progression-free at 6 months. Median progression-
free survival (PFS) was 2.3 months in arm A and 2.8 months
in arm B. Median overall survival (OS) was 5.6 and 8.9
months, respectively. Overall, 77.8% of patients in arm A
and 89.2% in arm B experienced treatment-related adverse
events (AEs). Conclusion: Results do not support further
investigation of the combination of erlotinib and docetaxel
in this setting. 

Lung cancer remains the most common cancer worldwide
and currently represents the leading cause of cancer-related
deaths in Western countries (1). Non-small cell lung cancer
(NSCLC) accounts for the wide majority of all lung cancers,
with a frequency ranging from 80% to 85% (2). 

Chemotherapy, either platinum-based or non-platinum-
based, is the standard first-line treatment for patients with
advanced NSCLC (3-6). Despite the fact that first-line
chemotherapy is associated with clinical benefit, virtually all
patients experience disease progression; of these, 40-50%
receive a second-line treatment (7). At present, the European
Medicinal Agency (EMA) has approved for the second-line
treatment of NSCLC: docetaxel, pemetrexed, only in non-
squamous NSCLC, erlotinib, an epidermal growth factor
receptor tyrosine kinase inhibitor (EGFR-TKI), and nivolumab,
an immunotherapeutic directed against the programmed-death
1 (PD-1). In adenocarcinoma histology, EMA approved also
the combination of docetaxel and nintedanib, a vascular
endothelial growth factor receptor (VEGFR), while the
combination of docetaxel and ramucirumab, a monoclonal
antibody directed against VEGFR, is approved in all
histologies. 

In particular, erlotinib has shown activity as monotherapy
of NSCLC (8). Another option to improve outcome may be
to combine erlotinib and chemotherapy. Although front-line
phase III studies on this strategy in advanced NSCLC
patients were negative (9, 10), the sequential administration
of chemotherapy and erlotinib may overcome the possible
negative interaction that could arise when they are
administered simultaneously (9-15). Of note, the promising
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results observed in a phase I/II study that evaluated the
therapeutic sequence of docetaxel followed by erlotinib
justify a further exploration of this scheme in another phase
II study (13).

The TArceva and docetaxeL In former-Smokers MAle
patients with recurrent non-small cell lung cancer
(TALISMAN) phase II randomized trial evaluates the
combination of docetaxel and erlotinib according to an
intermittent treatment scheme, in the second-line therapy of
male ex-smoker NSCLC patients (16). This subset of patients
is numerically relevant with a worse prognosis compared to
others and few available therapies of limited efficacy.

Patients and Methods
Setting. The TALISMAN trial was conducted in 16 Italian Oncology
Centers located all over the country. The study started in November
2010 and the last enrolment was in December 2012 (study end: July
2014). The trial was conducted according to the Helsinki Declaration
and the study protocol was approved by the local Ethics Committees
as appropriate. All patients signed an informed consent before
inclusion.

Patients. Male patients ≥18 years with locally advanced (stage IIIb)
or metastatic (Stage IV) or recurrent squamous NSCLC and ≥1
bidimensionally measurable lesion according to RECIST 1.1 criteria
were eligible. All patients were ex-smokers (i.e. patients who
smoked at least 100 cigarettes in their life and who quit smoking
before the enrolment in the study) and had progressed after first-
line platinum-based chemotherapy with all treatment-related
toxicities resolved. Other inclusion criteria were as follows: Eastern
Cooperative Oncology Group Performance Status (ECOG PS) 0-1;
life expectancy ≥12 weeks; and adequate hematological, liver and
renal function. Patients with other concomitant unstable systemic
disease, history of other cancers or known hypersensitivity to
erlotinib, docetaxel or any of the excipients were excluded. 

Design and interventions. This was an open-label, randomized, two-
arm, multicenter, phase II study. Randomization was performed
centrally in a 1:1 ratio, according to a computer-generated list, and in
an open-label fashion. Treatment arm A received erlotinib 150 mg/day
as monotherapy, up to progression of disease (PD), death or
unacceptable toxicity. Treatment arm B received docetaxel 75 mg/m2
on Day 1 of each 3-week cycle and erlotinib 150 mg/day from Day
2 to Day 16 of each 3-week cycle; the combination was administered
for 4 cycles in absence of PD, death or unacceptable toxicity, which
were followed by the administration of erlotinib 150 mg/day as
monotherapy up to PD, death or unacceptable toxicity. 

Dose reductions and/or interruptions were allowed in case of
adverse events (AEs) according to pre-defined protocols. Full
supportive care was administered according to the standard practice
of each center. Any concomitant medication was permitted at
investigator’s discretion with the exception of other oncological
treatments. Patients were evaluated every 21 days for the first two
months and every 30 days thereafter. 

End points. The primary objective of this study was to evaluate the
efficacy of erlotinib and erlotinib combined with docetaxel by using

progression-free rate ((PFR); defined as the proportion of patients
alive and progression-free at 6 months after randomization) at 6
months as primary end point. The secondary end points of this study
were as follows: progression-free survival ((PFS); defined as the
interval between the date of randomization and the first
documentation of PD or death from any cause); overall survival
((OS); defined as the interval between the date of randomization and
death from any cause); overall response rate ((ORR); defined as the
sum of complete response (CR) and partial response (PR) rates and
considering the best response achieved); disease control rate ((DCR);
defined as the sum of CR, PR and stable disease (SD) rates) at 6
months, as well as duration of response. Safety considerations were
also performed: type and grade of AEs, physical examination and
measurement of laboratory assessments and vital signs.

Tumor response was evaluated according to the RECIST 1.1
criteria. Toxicity was graded according to the National Cancer
Institute Common Terminology Criteria for AEs, version 3.0.

Statistical analysis. With chemotherapy, it was expected that about
25% of patients undergoing a second-line treatment would be
without progression at 6 months (17). Based on this hypothesis, the
following estimations were made: Arm A had to include 50 patients.
This number was determined with the objective of estimating a
proportion of progression-free patients equal to 25% and a
corresponding 95% confidence interval (CI) with an error boundary
of ±12%. In arm B, the number of patients was determined on the
basis of the following assumptions: single-stage Fleming design;
alpha error=0.05; beta error=0.10; P0 (minimum acceptable rate of
patients without progression at 6 months)=25%; P1 (scheduled
acceptable rate of patients without progression at 6 months)=45%.
With these assumptions, the number of patients to be enrolled was
equal to 46. Increasing the number to 50 patients, a power of 92%
was obtained. With 50 patients, 19 or more progression-free patients
were required to define the result as positive. Overall 100 patients
(50 in each arm) were to be enrolled.

All data were summarized by descriptive statistics. Evaluations
were performed with an intent-to-treat (ITT) basis. Survival
functions were evaluated using the Kaplan-Meier method. 

Results
Patient population and disposition. Due to difficulties in
enrolment, the study was prematurely interrupted with 74
patients enrolled in total; all subjects were randomized. Of
the 74 enrolled patients, 36 were assigned to arm A and 38
to arm B. One patient in arm B did not receive treatment due
to an AE before the first administration of study drug.

Patients’ disposition is displayed in Figure 1. Five patients
(14% of treated) in arm A and 2 patients (5% of treated) in
arm B completed the study. The most common reason for
ending treatment was PD with 22 (61%) patients in arm A
and 24 (63%) patients in arm B. There were no substantial
differences between the two arms in mean demographic data
(Table I). Six (17%) patients in arm A and 6 (16%) in arm B
underwent previous surgery for tumor treatment. All patients
had received previous platinum-based first-line chemotherapy.
The mean time from the last cycle was 4.9±6.7 months in arm
A and 4.2±4.0 months in arm B. The mean number of total
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cycles was 4.9±1.6 in arm A and 4.2±1.3 in arm B. More
patients in arm B (46%) than in arm A (28%) had PD as best
response to first-line treatment. 

Efficacy end-points. In total, 3 (8.3%; 95% CI=0.0-17.4%)
patients in arm A and 3 (8.1%; 95% CI=0.0-16.9%) in arm
B were progression-free at 6 months. Of the 33 (91.7%) non-
progression-free patients in arm A, 25 (75.8%) had PD, 4
(12.2%) did not have tumor evaluation at 6 months (all were
withdrawn due to unacceptable toxicity), 2 (6.1%) withdrew
consent and 2 (6.1%) died. Of the 34 (91.9%) non-
progression-free patients in arm B, 24 (70.6%) had PD, 4
(11.8%) did not have tumor evaluation at 6 months (3
patients were withdrawn due to unacceptable toxicity and 1
was withdrawn due to investigator’s decision), 4 (11.8%)
withdrew consent and 2 (5.9%) died. Disease re-assessment
at 6 months was performed in 5 (13.9%) patients in arm A
and in 4 (10.8%) in arm B. 

Median PFS was 2.3 months (95% CI=2.1-4.1) in arm A
and 2.8 months (95% CI=2.3-4.0) in arm B (Figure 2A).
Median OS was 5.6 months (95% CI=3.5-8.6) in arm A and
8.9 months (95% CI=6.1-10.4 in arm B (Figure 2B).

One (2.8%; 95% CI=0.0-8.15%) patient in arm A and 3
(8.1%; 95% CI=0.0-16.9%) in arm B were responders, with
PR as best response (7 and 5 patients were not evaluable for

response, respectively). Stable disease was reported in 14
(38.9%) and 11 (29.7%) patients, respectively, for an overall
disease control rate of 41.7% and 37.8%, respectively. The
median duration of response was not evaluable in arm A
(only one responder); it was, however, 8.69 months in arm
B (95% CI=1.87-10.8).
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Figure 1. Patients’ disposition.

Table I. Baseline characteristics.

                                                                                 Arm A          Arm B 
                                                                                (N=36)         (N=37)

Age (years), mean±StD                                         68.4±8.3      65.9±8.1
Weight (kg), mean±StD                                       78.4±15.4    74.2±12.8
Height (cm), mean±StD                                       169.0±7.9    169.6±6.9
SBP (mmHg), mean±StD                                    127.0±12.8  124.8±10.9
DBP (mmHg), mean±StD                                     80.2±5.8       77.3±5.0
Heart rate (bpm), mean±StD                                82.4±8.9       77.4±7.5
Duration of smoking (years), mean±StD            39.7±13.1     38.3±11.0
Number of smoked cigarettes/day, mean±StD   26.6±14.4     25.5±11.3
ECOG PS, N (%)
   0                                                                        11 (30.6%)   14 (37.8%)
   1                                                                        24 (66.7%)   23 (62.2%)
   2                                                                          1 (2.8%)       0 (0.0%)

StD, Standard deviation.
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Figure 2. Kaplan-Meier analysis of progression-free survival (Panel A) and overall survival (Panel B).



Safety evaluations. Apart from one patient in arm A, all
patients in both arms experienced at least one AE. The rate
of patients with treatment-related AEs was higher in arm B
(33 patients, 89.2%) than in arm A (28 patients, 77.8%).
More patients in arm A (28 patients, 77.9%) than in arm B
(15 patients, 40.5%) had AEs related only to erlotinib.
Treatment-emergent adverse events (TEAEs) related only to
docetaxel were reported in 19 patients (51.4%) in arm B.

Fatal AEs occurred in 7 patients (19.4%) in arm A (two
cases of general health deterioration, two cases of
gastrointestinal hemorrhage/ulcer, cough and dyspnea, acute
respiratory failure and cachexia). Three patients (8.1%) had
fatal AEs in arm B (pneumonia, neutropenia and unknown).
The rate of patients with serious AEs was higher in arm A
(15 patients, 41.7%) than in arm B (10 patients, 27.0%).
Grade ≥3 AEs were reported in similar rates in the two
groups (66.7% of patients in arm A and 62.2% of patients in
arm B). Seven patients (19.4%) in arm A and 13 (35.1%) in
arm B discontinued the study due to TEAEs. 

Table II summarizes tolerability data. The most common
AEs were: rash (44.4% in arm A and 32.4% in arm B),
diarrhea (25.0% and 37.8%) and asthenia (16.7% and 21.6%). 

No clinically-relevant alterations of laboratory parameters
or vital signs were reported.

Discussion

The sequential administration of erlotinib and chemotherapy
represents a potentially-suitable treatment strategy for therapy
of advanced NSCLC. Despite the fact that initial studies led to
disappointing results (9, 10) when this chemotherapy and
erlotinib were given concomitantly, more recent evidence
seems to suggests some effects of the sequential approach (14,
15). More in detail, in the second-line setting, an OS benefit
was observed with erlotinib 150 mg during 15 days intercalated
with four 21-day cycles of docetaxel or pemetrexed, as
compared with erlotinib 150 mg alone (although this effect was
primarily observed in patients with non-squamous histology)
(14). The increased efficacy of combining these drugs is
thought to be mediated by mechanisms not only related to the
genetic signature of the tumor cells; for instance, docetaxel and
EGFR inhibition were found to synergistically increase the
antiproliferative and cytotoxic effect of the individual drugs in
experimental models (14, 18). 

The results of the present study, unfortunately, do not lend
immediate support to the above-mentioned findings. In fact,
the results of the primary efficacy end-point showed that the
PFR at 6 months was markedly lower than expected with
comparable rates in the two arms (8.3% and 8.1% for the
erlotinib only and combination arm, respectively). Similarly,
the median PFS and the ORR/DCR was comparable in the
two groups, whereas the median OS was longer in the
erlotinib + docetaxel arm than in the erlotinib monotherapy

arm. Interestingly, the survival rate at 1 and 2 year(s) was
remarkably high, thus potentially suggesting the existence of
a population of long-responding patients who need to be
identified in dedicated studies. No unexpected safety
concerns were reported.

It must be observed that the study was prematurely
interrupted with 74 randomized patients in total, instead of
the 100 scheduled patients due to slow accrual. A number of
factors can have accounted for this suboptimal accrual. One
of these factors can be the introduction in the therapeutic
scenario of novel targeted therapies directed against mutated
EGFR, which probably raised some skepticism in clinicians
in treating patients with erlotinib without a molecular target
and move to different therapies other than those evaluated in
this trial (19-21). 

In conclusion, this study, even if prematurely interrupted,
showed that the intermittent docetaxel plus erlotinib
combination strategy should not be furtherly investigated in
the treatment of ex-smoker males with advanced squamous
NSCLC. 
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Table II. Adverse events in the study groups. Data in each column for
arms A and B show number of patients (%) (number of events).

Adverse events                                  Arm A                        Arm B
                                                           (N=36)                        (N=37)

Rash                                             16 (44.4%) (26)         12 (32.4%) (22)
Diarrhea                                         9 (25.0%) (14)         14 (37.8%) (20)
Asthenia                                        6 (16.7%) (6)             8 (21.6%) (9)
Neutropenia                                   0 (0.0%) (0)             11 (29.7%) (13)
Mucosal inflammation                  1 (2.8%) (1)               6 (16.2%) (10)
Nausea                                           2 (5.6%) (2)               3 (8.1%) (3)
Febrile neutropenia                       0 (0.0%) (0)               5 (13.5%) (5)
Decreased appetite                        2 (5.6%) (2)               3 (8.1%) (4)
Vomiting                                        0 (0.0%) (0)               4 (10.8%) (4)
Erythema                                       3 (8.3%) (3)               1 (2.7%) (1)
Anemia                                          1 (2.8%) (1)               2 (5.4%) (2)
Pyrexia                                          0 (0.0%) (0)               3 (8.1%) (3)
Anaphylactic reaction                   0 (0.0%) (0)               3 (8.1%) (3)
Hypertransaminasemia                 2 (5.6%) (2)               1 (2.7%) (1)
Folliculitis                                     2 (5.6%) (2)               1 (2.7%) (1)
Leukopenia                                    0 (0.0%) (0)               2 (5.4%) (3)
Coordination abnormal                 0 (0.0%) (0)               2 (5.4%) (2)
Neuropathy peripheral                  0 (0.0%) (0)               2 (5.4%) (2)
Dry skin                                        2 (5.6%) (2)               0 (0.0%) (0)
Urticaria                                        0 (0.0%) (0)               2 (5.4%) (2)
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