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A B S T R A C T

Purpose
Cigarette smoking induces CYP1A1/1A2 and is hypothesized to alter erlotinib pharmacokinetics.
This study aimed to determine the maximum tolerated dose (MTD) of erlotinib in advanced
non–small-cell lung cancer (NSCLC) patients who smoke and compare the pharmacokinetics of
erlotinib at the MTD in current smokers with 150 mg.

Patients and Methods
Cohorts of NSCLC patients currently smoking � 10 cigarettes per day for � 1 year received
escalating doses of erlotinib for 14 days until dose-limiting toxicity (DLT). A separate cohort of
patients was then randomly assigned to erlotinib at either MTD or 150 mg daily with pharmaco-
kinetics assessed at day 14. Erlotinib was continued until progression or intolerable toxicity.

Results
Four dose levels were evaluated in 22 patients: 200, 250, 300, and 350 mg. DLT was observed in
one of six patients at 300 mg (rash) and two of five patients at 350 mg (acneiform dermatitis and
fatigue/decreased Eastern Cooperative Oncology Group performance status). Thirty-five patients
were randomly assigned to 150 mg or 300 mg. Common adverse events (all grades) were: skin
toxicity (150 mg, 29%; 300 mg, 67%), diarrhea (150 mg, 18%; 300 mg, 50%), and fatigue (150 mg,
12%; 300 mg, 17%). Erlotinib exposure was dose-proportional within dose range tested. Median
steady-state trough erlotinib plasma concentrations were 0.375 and 1.22 �g/mL for 150 mg and
300 mg, respectively.

Conclusion
The MTD of erlotinib in NSCLC patients who smoke was 300 mg. Steady-state trough plasma
concentrations and incidence of rash and diarrhea in smokers at 300 mg were similar to those in
former or never smokers receiving 150 mg in previous studies. The potential benefit of higher
erlotinib doses in current smokers warrants further evaluation.

J Clin Oncol 27:1220-1226. © 2009 by American Society of Clinical Oncology

INTRODUCTION

Erlotinib (Tarceva, OSI Pharmaceuticals Inc,
Melville, NY) is an oral epidermal growth factor
receptor (EGFR) inhibitor demonstrating statisti-
cally significant and clinically meaningful survival
benefit, as well as delayed time to deterioration of
lung cancer symptoms, in patients with locally ad-
vanced or metastatic NSCLC after failure of prior
chemotherapy.1-3 While all smoker subgroups
benefited from erlotinib therapy compared with
placebo, the magnitude of benefit varied with
smoking status. Median survival (and hazard ra-
tio [HR]) in the erlotinib arm were: 12.3 months
(HR, 0.42) in never-, 5.5 months (HR, 0.84) in
former-, and 6.1 months (HR, 0.93) in current

smokers, with P � .006 for the interaction be-
tween smoking history and treatment benefit.2,4,5

Multiple explanations have been proposed for
these observations. The natural history of lung
cancer in never-smokers differs from smokers
such that never smokers have better outcomes.6,7

Differences in prognostic factors (eg, more fe-
males or adenocarcinomas) among never smok-
ers may contribute to this outcome. However, in
multivariate analyses, a strong effect from smok-
ing history persisted.8 The observation that former
and never smokers experienced more adverse
events (eg, rash and diarrhea) than current smok-
ers suggests that variation in erlotinib exposure
may also play a role.4,10 Current smokers were
found to have as much as a two-fold decrease in
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erlotinib trough plasma concentrations compared to former
or never smokers (mean C24 values of 0.748, 1.26, and 1.45
�g/mL, respectively).4,10

A single-dose study in healthy subjects confirmed that AUC0-inf

and C24 were significantly decreased in smokers when compared with
nonsmokers suggesting that the reduction could be overcome by
doubling the dose from 150 to 300 mg.9,10 Given the known contribu-
tion of CYP1A1 and CYP1A2 to erlotinib metabolism, this was con-
sistent with the hypothesis that differences in drug exposure, resulting
toxicities and outcome may be due, in part, to induction of CYP
enzymes by cigarette smoking.11

This study was performed to determine the MTD of erlotinib in
patients with advanced NSCLC who currently smoke cigarettes (part
I) and, to compare steady-state pharmacokinetics of erlotinib at the
MTD and 150 mg in this patient population (part II).

PATIENTS AND METHODS

Study Design and Treatment Schedule

This was a multicenter, open-label, randomized, study of escalating
doses of erlotinib in patients with advanced NSCLC who currently smoke
cigarettes. Part I was a 3 � 3 patient dose-escalation study to determine the
MTD. Successive cohorts of patients received erlotinib at 200, 250, 300, or 350
mg per day orally for 14 days, and observed for dose-limiting toxicities (DLT)
that would necessitate expansion of the cohort up to six patients. Since hema-
tologic toxicities were not expected with single-agent erlotinib, a DLT was
defined as any � grade 3 erlotinib-related, nonhematologic toxicity (excluding
alopecia or unpremedicated or inadequately treated nausea, vomiting, or
diarrhea) occurring within the first 14 days of treatment (considered sufficient
time for appearance of common toxicities and ensuring erlotinib had reached
steady-state concentrations.). The MTD was defined as the highest dose level at
which fewer than two of six patients experienced a DLT. In part II, patients
were randomly assigned to receive erlotinib at either the MTD determined in
part I or 150 mg to compare steady-state pharmacokinetics.

On completion of 14 days of dosing, patients entered an extended treat-
ment phase, continuing to receive erlotinib until disease progression, intoler-
able toxicity, request to discontinue therapy, or death. The extended phase
erlotinib dose was at investigator’s discretion based on tolerability during the
initial 14 days. The dose was reduced by 50 mg per day for toxicity higher than
National Cancer Institute Common Toxicity Criteria Adverse Event (NCI
CTCAE) grade 2 and in cases where patients ceased smoking. In addition,
erlotinib dosing was to be interrupted until resolution of toxicity to CTCAE
grade 1 or lower. Supportive care for management of rash and/or diarrhea was
permitted. Erlotinib 100 and 150 mg tablets were supplied by OSI Pharmaceu-
ticals Inc (Melville NY). This protocol was approved by the appropriate ethical
and regulatory bodies before initiation and performed in accordance with
Good Clinical Practice (GCP). All patients provided written informed consent
before enrollment.

Patients

Eligible patients were current cigarette smokers (ie, smoking � 10 ciga-
rettes per day for � 1 year despite advice and support to quit) with stage
IIIB/IV NSCLC after failure of 1 or 2 prior chemotherapy regimens, ECOG PS
of 0/1, adequate organ function (bilirubin � 1.5� upper normal limit [ULN],
ALT � 2.5� ULN (� 5� if liver metastases) and serum creatinine � 1.5�
ULN), no prior EGFR inhibitors, no CYP3A4 or other CYP1A2 inducers
and/or inhibitors, concurrently or 14 days before study, and no concurrent
anticancer therapy.

Study Procedures

Safety was evaluated on day 14 in all patients (an additional assessment
was performed on day 7 in part I for identification of early toxicity after dose
escalation). Hematology (hemoglobin, WBC, neutrophils, and platelets) and
biochemistry (bilirubin, ALT, and creatinine) were assessed at baseline, day 1,

and day 14. Toxicity was graded using NCI CTCAE version 3.0. Safety data
were summarized separately for the initial 14-day treatment period and ex-
tended treatment phase. During the latter, only grade 3 or 4 erlotinib-related
adverse events were documented (with serious adverse events and events
resulting in study discontinuation, regardless of causality). Smoking status was
determined by the COT One Step Cotinine Test (QuitSmoking.com, Cum-
ming, GA); an immunoassay detecting urinary cotinine at � 200 ng/mL; at
baseline, day 1, and day 14. Long-term follow-up was collected for patients in
part II to obtain estimates of survival.

Pharmacokinetics

Pharmacokinetic samples were collected during part II on day 14 before
erlotinib dosing, and 1, 2, 4, 6, 8, and 24 hours after dosing. Erlotinib and its
active metabolite OSI-420 were quantified using a validated liquid chromatog-
raphy/tandem mass spectroscopy assay and plasma pharmacokinetic param-
eters calculated by noncompartmental methods using WInNonlin (Scientific
Consultant, Apex, NC), versio 5.2 (Pharsight Corporation, Mountain View,
CA).10 AAG concentrations were determined by a validated turbidimetric
method using samples from day 14.12

Statistical Methods

The pharmacokinetic end point required samples to be collected from 44
patients (22 at the MTD for current smokers and 22 patients receiving erlotinib
at 150 mg). These sample sizes were to provide sufficient data to characterize
the geometric mean ratio of pharmacokinetic parameters for patients at the
two doses with 90% CIs no greater than � 50% and possibly as low as � 30%.
However, an analysis performed after 20 patients had been treated in part II,
indicated that the observed variability was substantially less than that estimated
to calculate the original sample size, suggesting the objective of part II could be
achieved with as few as 10 patients per arm. Accrual was closed when a total of
35 patients had been randomly assigned.

Survival was defined as the time from first study drug administration
until death and calculated based on the investigator-selected dose on day 15
(150 mg or escalated [250 or 300 mg]). Patients alive at the time of analysis
were censored at the last day known to be alive.

RESULTS

Part I: Dose Escalation Study

Between January and October 2006, 22 patients entered the dose
escalation phase. Patient characteristics are listed in Table 1. Five
patients were unassessable for DLT assessment; one patient took the
incorrect dose and four patients had dose interruptions during the
initial 14 days. Three were due to unrelated adverse events (chest
infection [two patients] and unrelated hyperkalemia [one patient]). A
fourth patient interrupted erlotinib dosing because of grade 1 or 2
dehydration, nausea, vomiting, and diarrhea. While these events re-
solved, the patient developed unrelated pneumonia which prevented
resumption of dosing. None of these events constituted DLTs.

Toxicity and Dose Modifications

Four dose levels were investigated: 200 mg (n � 3), 250 mg
(n � 6), 300 mg (n � 8), and 350 mg (n � 5). Toxicities during the
initial 14 days deemed related to erlotinib are listed by cohort in Table
2. An analysis combining the preferred terms of rash, acneiform der-
matitis, rash erythematous, and erythema was performed and classi-
fied as skin toxicity to provide an indication of overall skin-related
adverse events.

No DLTs were reported in either the 200- or 250-mg cohorts. At
300 mg, one of six patients reported grade 3 rash which resolved after
interruption of erlotinib and the patient restarted treatment at 250 mg.
In the 350-mg cohort, two of five patients experienced DLT. One
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patient had grade 3 acneiform dermatitis and another had grade 3
fatigue and decreased performance status that resulted in discontinu-
ation of erlotinib. No grade 4 erlotinib-related events were observed
during the initial 14 days and 300 mg was determined to be the MTD
for this patient population.

Seven patients had dose modifications during the initial 14 days:
one patient enrolled at 250 mg took 150 mg in error; three patients

(one at 250 mg and two at 300 mg) had interruptions for nonrelated
adverse events and three patients (one at 250 mg and two at 350 mg)
interrupted or ceased erlotinib dosing for related adverse events, two
of which were deemed DLTs as described earlier.

Nineteen patients received erlotinib during the extended
treatment phase. The only grade 3 or 4 erlotinib-related event
during this period was dermatitis acneiform in a patient receiving

Table 1. Patient Characteristics: Dose Escalation

Characteristic

Erlotinib Dose (mg per day)

200 (n � 3) 250 (n � 6) 300 (n � 8) 350 (n � 5) Total (N � 22)

Sex
Male 2 3 4 3 12
Female 1 3 4 2 10

Median age, years 67 58 61 58 61
Range 62-69 50-66 45-65 48-65 45-69

Histology
Adenocarcinoma 1 2 4 2 9
Squamous 1 1 3 1 6
Other/not specified 1 3 1 2 7

ECOG PS
0 0 0 2 0 2
1 3 6 6 5 20

Prior radiotherapy 3 3 5 3 14
No. of prior chemotherapy regimens

1 1 4 5 3 13
2 2 2 3 2 9

Smoking history
Median no. cigarettes per day 11 13 20 20 18

Range 10-20 10-40 10-30 12-20 10-40
Median no. years smoked 49 36 41 40 42

Range 44-51 20-50 10-54 20-48 10-54

Abbreviation: ECOG PS, Eastern Cooperative Oncology Group performance status.

Table 2. Toxicity (adverse events deemed related to erlotinib) Reported in Initial 14 Days: Worst Toxicity Grade Per Patient

MedDRA Preferred Term

Erlotinib Dose (mg per day)

200 (n � 3) 250 (n � 6)� 300 (n � 8)� 350 (n � 5)

All 3/4 All 3/4 All 3/4 All 3/4

Skin toxicity† — — 4 — 6 1 3 1
Rash — — 3 — 3 1 1 —
Dermatitis acneiform — — — — 2 — 2 1
Pruritis — — — — 1 — 2 —
Dry skin — — — — 1 — 1 —
Swelling face — — — — — — 1 —
Diarrhea — — 4 — 4 — 4 —
Nausea — — 1 — — — 2 —
Vomiting — — 2 — — — 1 —
Eye disorders — — — — 2 — 1 —
Anorexia — — 1 — 1 — — —
Dehydration — — 1 — — — — —
Fatigue — — — — — — 1 1
Decreased performance status — — — — — — 1 1

NOTE. Events graded according to National Cancer Institute Common Toxicity Criteria Adverse Events version 3.0. Includes those events occurring in � 5%
patients or with more than grade 1 severity.

�Includes all patients at that dose level.
†Since differences in skin rash morphology occurred during erlotinib therapy, an analysis combining the preferred terms of rash, dermatitis acneiform, rash

erythematous, and erythema was performed and presented in the tabular summaries as skin toxicity.
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350 mg. Erlotinib was temporarily withheld and restarted at a
reduced dose. In addition, a patient on 300 mg discontinued due to
grade 1 nausea deemed related to erlotinib (in conjunction with
unrelated dizziness). Otherwise the most frequent cause of discon-
tinuation was disease progression (14 of 22; 64%). One patient
remained on treatment at 300 mg at the time of data cutoff.

Part II: Randomized Pharmacokinetic Study

Between November 2006 and August 2007, 35 patients were
randomly assigned to 150 mg (17 patients) or 300 mg (18 patients).
Patient characteristics are listed in Table 3. Three patients were unas-
sessable for pharmacokinetic analyses; two patients due to adverse
events before day 14 and one patient had incomplete dosing informa-
tion. There were no notable differences in disease characteristics be-
tween the two cohorts, although more patients in the 300 mg cohort
had received two or more prior chemotherapy regimens (44% v 24%
for the 150-mg cohort).

Pharmacokinetic Analyses

Median steady-state erlotinib plasma concentration versus time
plots are shown in Figure 1. After erlotinib on day 14, plasma concen-
trations of erlotinib peaked at a median Tmax of 2 hours in both dose
cohorts. The median peak plasma concentration of erlotinib was 2.16
and 3.86 �g/mL for the 150-mg and 300-mg cohorts, respectively. The
corresponding median AUC0-tau values were 19.7 and 51.1 �g �
hr/mL. Median steady-state C24 was 0.375 and 1.22 �g/mL for 150 mg

and 300 mg, respectively. The relationship between Cmax, AUC0-tau,
trough erlotinib plasma concentration (C24), and erlotinib dose are
shown in Figure 2.

Table 4 summarizes the statistical comparison of the geometric
mean ratios (300 mg/150 mg) for maximum plasma concentration
(Cmax), C24, and area under the plasma concentration-time curve
during the dosing interval (AUC0-tau) of erlotinib and OSI-420. The
data demonstrate a significant difference in exposure between the
150-mg and 300-mg cohorts. The percent geometric mean ratios (300
mg/150 mg) for dose-normalized Cmax and AUC0-tau of erlotinib
were 93.4 (90% CI, 66.4 to 131; P � .7355) and 113 (90% CI, 76.4
to 166; P � .6042), respectively. These results demonstrate erlotinib
exposure was dose-proportional within the dose range tested.

Plasma Cmax and AUC0-tau of the OSI-420 metabolite remained
approximately 10% of the erlotinib Cmax and AUC0-tau at both doses
(Table 4). While levels of AAG did not differ between cohorts, analysis
of both doses combined, identified significant correlations (P � .05)
between plasma AAG and dose-normalized erlotinib AUC0-tau and
Cmax but not C24 (online-only Appendix).

Toxicity and Dose Modifications

The majority of toxicity reported during the initial 14 days was
limited to CTCAE grade 1 and/or 2 (Table 5). Skin toxicity and
diarrhea occurred more frequently in the 300-mg arm than the
150-mg arm; 12 patients (67%) versus five patients (29%) and nine
patients (50%) versus three patients (18%), respectively.

Two patients had dose modifications during the initial 14 days;
one patient randomly assigned to 150 mg interrupted dosing due to an
unrelated respiratory tract infection and discontinued due to progres-
sive disease while a patient randomly assigned to 300 mg interrupted
dosing for a grade 3 skin rash and was subsequently reduced to 250 mg.

Thirty-three patients continued erlotinib during the extended
phase. Twelve patients had dose adjustments at day 15: six patients
randomly assigned to 150 mg were escalated to 300 mg at investigator
discretion, and six patients originally randomly assigned to 300 mg
had their dose reduced (four patients reduced to 150 mg and two

Table 3. Patient Characteristics: Pharmacokinetic

Characteristic

Erlotinib Dose (mg per day)

150 (n � 17) 300 (n � 18) Total (N � 35)

Sex
Male 8 8 16
Female 9 10 19

Median age, years 63 61 61
Range 50-78 40-75 40-78

Histology
Adenocarcinoma 6 10 16
Squamous 6 6 12
Undifferentiated large cell 1 1 2
Other/not specified 4 1 5
ECOG PS

0 2 1 3
1 15 17 32

Prior radiotherapy 10 11 21
No. of prior chemotherapy

regimens�

1 13 10 23
2 3 7 10
3 1 1 2

Smoking history
Median no. cigarettes per

day
18 15 15

Range 10-40 10-30 10-40
Median no. years smoked 44 44 44

Range 2-60 20-63 2-63

Abbreviation: ECOG PS, Eastern Cooperative Oncology Group perfor-
mance status.

�Two patients who received three prior regimens were included in
the analyses.
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Fig 1. Median and range steady state erlotinib plasma concentrations after 150
or 300 mg oral dose of erlotinib in non–small-cell lung cancer patients who are
current smokers.
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patients to 250 mg). Reasons for dose reduction included rash (three
patients), fatigue (one patient), diarrhea (one patient), and a combi-
nation of diarrhea, skin, and eye symptoms (one patient). Grade 3 or 4
erlotinib-related events reported in patients receiving 300 mg during
extended treatment were grade 3 fatigue (two patients who both
discontinued treatment) and grade 3 diarrhea (one patient who re-
started treatment at 150 mg). In addition, one patient receiving 150
mg developed a cataract approximately 4 months after discontinua-
tion of erlotinib. One patient remained on treatment at data cutoff.
The most common reason for study discontinuation was disease pro-
gression in 24 (71%) of 34 of patients.

Survival

Exploratory survival analyses among part II patients, based on
investigator-selected extended phase dose as recorded on day 15, dem-
onstrated a median survival of 5.45 months (95% CI, 3.19 to 10.09) for
the 13 patients receiving 150 mg and 9.56 months (95% CI, 6.34 to not
reached) for the 20 patients receiving 250 (two patients) or 300 mg
(18 patients).

DISCUSSION

This two-part phase I study evaluated the hypothesis that the reduc-
tion in erlotinib exposure seen in current smokers may be attributed,
in part, to induction of CYP enzymes by tobacco smoking. Part I
investigated four dose levels from 200 to 350 mg and determined that
the MTD of erlotinib in NSCLC patients who continue to smoke
cigarettes was 300 mg per day. This contrasts with the previously
accepted MTD of 150 mg per day determined by Hidalgo et al in
unselected patients.13

The pharmacokinetic element demonstrated that steady-state
trough plasma concentrations in smokers treated with erlotinib at 300
mg in the current study (median, 1.22 �g/mL) were comparable to
those in former or never smokers treated at 150 mg in the pivotal phase
III study (median, 1.28 or 1.45 �g/mL).10 While skin toxicity and
diarrhea occurred more frequently in the 300-mg arm than the
150-mg arm, the majority of adverse events were grade 1 or 2. While
six of 18 patients randomly assigned to 300 mg were dose reduced on
day 15, only two had reported CTC grade 3 toxicity. In addition, an
equal number of patients were escalated from 150 to 300 mg for
extended treatment, during which three of 18 patients receiving the
higher dose reported toxicity in excess of grade 2. The incidence of
adverse events in current smokers who received 300 mg per day in this
study was similar to those observed in BR.21 among all patients who
received 150 mg per day (eg, rash 67% v 75% and diarrhea 50% v
54%); justifying 300 mg as MTD in this population.2

It is well known that exposure of drugs metabolized by CYP
enzymes may be altered by coadministration with medications that
inhibit or induce the same specific isoform.11 However, the poten-
tial effect of cigarette smoking on pharmacokinetics has been stud-
ied for a limited number of drugs.14,15 Our report indicates that
exposure and toxicity of an anticancer therapy may be influenced
by cigarette smoking, complementing work by van der Bol et al
who found that smoking significantly lowered both exposure to
irinotecan and treatment-induced neutropenia.15 While smoking
cessation clearly remains the optimal route in patient manage-
ment, the impact of CYP induction by tobacco smoke may warrant
dose modification considerations with medications metabolized
by similar pathways such as CYP1A1 and 1A2.11,14 However, the
financial implications of administering higher dosages need to
be considered.

This study focused on the issue of smoking status and did not
assess potential patient selection strategies proposed for manage-
ment of NSCLC patients with EGFR inhibitors.15,16 Previous stud-
ies indicated that smoking history was more predictive of survival
benefit than EGFR protein expression or other biomarkers.4,5,17,18

As such, the impact of erlotinib dose in relation to smoking history
may play an additional role in selection of patients in future trials.4

Subsequent studies should also consider the potential interaction
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between dose and the role of Kras as a possible marker of insensi-
tivity to EGFR inhibitors, especially as Kras mutations may be
more common among smokers.19,20

In BR.21, median survival among all patients treated with 150 mg
erlotinib was 6.7 months while in the subgroups of never, former, and
current smokers it was 12.3, 5.5, and 6.1 months, respectively.2,4-6

While cross-study comparisons are confounded by inherent differ-
ences in study populations, such as performance status and/or num-
ber of lines of prior chemotherapy; the median survival of the smokers
receiving escalated erlotinib doses (250 or 300 mg) in this trial was 9.56

months (95% CI, 6.34 to not reached) while in patients receiving 150
mg it was 5.45 months (95% CI, 3.19 to 10.09). These findings should
be interpreted with caution since the analyses are based on the selected
day 15 dose rather than any randomized comparison and are signifi-
cantly compromised by the small sample size and differences in pa-
tient characteristics (eg, sex and histology). Nonetheless, it generates a
compelling hypothesis that increasing the erlotinib dose in this popu-
lation may improve outcome, without a large increase in toxicity.

In conclusion, we determined that the MTD of erlotinib in
NSCLC patients who continue to smoke cigarettes was 300 mg per

Table 4. Geometric Means and Geometric Mean Ratios With 90% CIs for Erlotinib and OSI-420 Pharmacokinetic Parameters of
300 mg Patients to 150 mg Patients

PK Parameter by Analyte

Geometric Mean for Erlotinib by
Dose (mg) Geometric Mean Ratio

150 (n � 15) 300 (n � 17) 300 mg/150 mg (%) 90% CI P

Erlotinib
Cmax 1.81 3.38 186.8 132.8 to 262.6 .0041
AUC0-tau 19.5 44.0 225.5 152.9 to 332.6 .0013
C24 0.324 0.935 288.3 155.7 to 533.9 .0066

OSI-420
Cmax 0.192 0.385 200.5 132.8 to 302.8 .0076
AUC0-tau 2.11 4.99 236.5 146.9 to 380.9 .0045
C24 0.0356 0.0989 278.0 137.6 to 561.4 .0195

Abbreviations: Cmax, maximum plasma concentration; AUC0-tau, area under the plasma concentration-time curve during the dosing interval; C24, trough erlotinib
plasma concentration.

Table 5. Toxicity (adverse event deemed related to erlotinib) Reported in Initial 14 Days: Worst Toxicity Grade Per Patient

MedDRA Preferred Term

Erlotinib Dose (mg per day)

150 (n � 17) 300 (n � 18)

All 3/4 All 3/4

No. % No. % No. % No. %

Skin toxicity� 5 29 — — 12 67 1 6
Rash 5 29 — — 6 33 1 6
Pruritis 1 6 — — 4 22 — —
Dermatitis acneiform — — — — 4 22 — —
Dry skin 3 18 — — 1 6 — —
Rosacea — — — — 1 6 — —
Skin fissures — — — — 1 6 — —
Diarrhea 3 18 — — 9 50 1 6
Nausea 3 18 — — 3 17 — —
Mouth ulceration 2 12 — — — — — —
Stomatitis 1 6 — — 1 6 — —
Vomiting 1 6 — — 1 6 — —
Dysgeusia 1 6 — — — — — —
Eye disorders 2 12 — — 4 22 — —
Fatigue 2 12 — — 3 17 — —
Dizziness 1 6 — — 1 6 — —
Headache — — — — 1 6 — —
Somnolence — — — — 1 6 — —
Anorexia — — — — 2 11 — —
Hyperbilirubinema — — — — 1 6 — —

NOTE. Events graded according to National Cancer Institute Common Toxicity Criteria Adverse Events version 3.0. Includes those events occurring in � 5%
patients or with more than grade 1 severity.

�Since differences in skin rash morphology occurred during erlotinib therapy, an analysis combining the preferred terms of rash, dermatitis acneiform, rash
erythematous, and erythema was performed and presented in the tabular summaries as skin toxicity.

Erlotinib Dose Escalation in Currently Smoking NSCLC Patients

www.jco.org © 2009 by American Society of Clinical Oncology 1225



day. Steady-state trough plasma concentrations and incidence of rash
and diarrhea in smokers at 300 mg were similar to those in former or
never smokers receiving 150 mg in previous studies.2,4,5,10 These find-
ings indicate that higher erlotinib doses of up to 300 mg per day should
be further investigated in current smokers in order to confirm any
potential improvement in outcome as well as assessing patient safety at
the higher dose.
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