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Letter to Editor:

Our group recently reported, in the journal, a retrospective review of the clinical efficacy of
erlotinib at a dose of 25 mg daily for patients with metastatic non-small cell lung cancers
(NSCLCs) with somatic mutations in the epidermal growth factor receptor (EGFR) gene (1).
The 7 patients included in that study attained a response rate of 71.5% and a median
progression-free survival of 17 months (95% CI, 6 – 35 months). We speculated that the serum
concentrations achieved with erlotinib 25 mg/day were similar to the serum concentrations
observed with gefitinib 250 mg/day. Based on published phase I trials for these EGFR tyrosine
kinase inhibitors (TKIs), the mean serum trough concentration attained with gefitinib 250 mg/
day was between 0.16–0.24 µg/mL or 0.35–0.53 µM (2); while the mean serum concentration
measured with erlotinib 25 mg daily was approximately 0.22 µg/mL or 0.51 µM (3). However,
at the time of our initial publication we had not measured the concentrations of erlotinib in any
of our studied patients.

We now report erlotinib’s serum concentration for 2 out of the 7 patients (1) initially described
in our case series of a dose of erlotinib 25 mg/day and for an additional patient (4) treated with
erlotinib 150 mg/day (Table). All patients had stage IV NSCLCs and received erlotinib orally.
Erlotinib (molecular weight of 429.90) was measured using high performance liquid
chromatography (HPLC) with ultra-violet detection (5). The measured serum concentration of
erlotinib, by HPLC, in both patients receiving 25 mg/day exceeded 0.4 µM (Table); while the
concentration measured for the patient receiving 150 mg/day exceeded 4 µM. Skin and
gastrointestinal toxicities correlated with the serum concentration of erlotinib.
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These updated results further strengthen our clinical results, and provide additional evidence
that a dose of erlotinib 25 mg/day can lead to serum concentrations that are similar to those
previously reported with gefitinib 250 mg/day. At doses as low as 0.1 µM of either gefitinib
or erlotinib, NSCLC cell lines with sensitizing EGFR mutation are inhibited and undergo
apoptosis (6). Therefore, it is tempting to speculate that effective doses of gefitinib/erlotinib
in NSCLC patients with sensitizing EGFR mutations are far below their maximum tolerated
doses in humans. Prospective clinical trials of erlotinib at lower than approved doses are
warranted, and will help define less toxic treatment strategies for NSCLC patients whose
tumors harbor EGFR mutations.

Acknowledgments
Funding/Grant Support: This work was funded in part by grants from the National Institutes of Health (NIH)
R00CA126026-03 (SK) and 2PA50-CA090578-07 (DBC, DGT, BYY); the American Association for Cancer
Research 07-40-12-COST (DBC); a Career Development Award by the American Society of Clinical Oncology Cancer
Foundation CDA-15431 (DBC); a Grants-in-Aid for Scientific Research by Japan Society for the Promotion of
Science, 21590167 (HA); and a Research Fellowship Award by the National Medical Research Council, Ministry of
Health, Singapore (WY).

BIBLIOGRAPHY
1. Yeo WL, Riely GJ, Yeap BY, Lau MW, Warner JL, Bodio K, et al. Erlotinib at a Dose of 25 mg Daily

for Non-small Cell Lung Cancers with EGFR Mutations. J Thorac Oncol. 2010 doi: 10.1097/JTO.
0b013e3181dd1386.

2. Baselga J, Rischin D, Ranson M, Calvert H, Raymond E, Kieback DG, et al. Phase I safety,
pharmacokinetic, and pharmacodynamic trial of ZD1839, a selective oral epidermal growth factor
receptor tyrosine kinase inhibitor, in patients with five selected solid tumor types. J Clin Oncol 2002;20
(21):4292–4302. [PubMed: 12409327]

3. Hidalgo M, Siu LL, Nemunaitis J, Rizzo J, Hammond LA, Takimoto C, et al. Phase I and pharmacologic
study of OSI-774, an epidermal growth factor receptor tyrosine kinase inhibitor, in patients with
advanced solid malignancies. J Clin Oncol 2001;19(13):3267–3279. [PubMed: 11432895]

4. Costa DB, Schumer ST, Tenen DG, Kobayashi S. Differential responses to erlotinib in epidermal
growth factor receptor (EGFR)-mutated lung cancers with acquired resistance to gefitinib carrying the
L747S or T790M secondary mutations. J Clin Oncol 2008;26(7):1182–1184. [PubMed: 18309959]

5. Hamada, A.; Sasaki, A.; Saeki, S.; Iwamoto, N.; Inaba, M.; Ushijima, S., et al. Personalized medicine
for non-small cell lung cancer patients treated with epidermal growth factor receptor tyrosine kinase
inhibitor, erlotinib. Proceedings of the 101st Annual Meeting of the American Association for Cancer
Research; 2010 Apr 17–21; Washington, DC Philadelphia (PA): AACR 2010; Abstract 3588

6. Costa DB, Halmos B, Kumar A, Schumer ST, Huberman MS, Boggon TJ, et al. BIM mediates EGFR
tyrosine kinase inhibitor-induced apoptosis in lung cancers with oncogenic EGFR mutations. PLoS
Med 2007;4(10):1669–1679. [PubMed: 17973572]

Costa et al. Page 2

J Thorac Oncol. Author manuscript; available in PMC 2011 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Costa et al. Page 3

Ta
bl

e

Se
ru

m
 c

on
ce

nt
ra

tio
n 

of
 e

rlo
tin

ib
 in

 p
at

ie
nt

s w
ith

 st
ag

e 
IV

 E
G

FR
 m

ut
at

ed
 N

SC
LC

C
lin

ic
al

 a
nd

 M
ol

ec
ul

ar
 C

ha
ra

ct
er

is
tic

s
E

rl
ot

in
ib

 C
on

ce
nt

ra
tio

n
E

ffi
ca

cy
T

ox
ic

ity
 (g

ra
de

 -
C

T
C

A
E

)

Pa
tie

nt
(r

ef
.)

ag
e

(y
ea

rs
)

se
x

et
hn

ic
ity

EG
FR

m
ut

at
io

n
da

ily
do

se
er

lo
tin

ib

er
lo

tin
ib

se
ru

m
(µ

g/
m

L
)

er
lo

tin
ib

se
ru

m
(µ

M
)

re
sp

on
se

(R
E

C
IS

T
)

PF
S

(m
on

th
s)

ra
sh

/
pr

ur
itu

s
di

ar
rh

ea

1 (1
)

64
F

A
si

an
de

lE
74

6_
A

75
0

25
 m

g
0.

19
0.

44
PR

9
no

ne (0
)

no
ne (0
)

2 (1
)

46
M

A
si

an
L8

58
R

25
 m

g
0.

38
0.

88
SD

4
ye

s
(1

)
no

ne (0
)

3 (4
)

74
F

C
au

ca
si

an
L8

58
R

-L
74

7S
15

0 
m

g
1.

80
4.

18
PR

6
ye

s
(3

)
ye

s
(2

)

EG
FR

, e
pi

de
rm

al
 g

ro
w

th
 fa

ct
or

 re
ce

pt
or

; N
SC

LC
, n

on
-s

m
al

l-c
el

l l
un

g 
ca

nc
er

; P
FS

, p
ro

gr
es

si
on

-f
re

e 
su

rv
iv

al
; C

TC
A

E,
 c

om
m

on
 te

rm
in

ol
og

y 
cr

ite
ria

 fo
r a

dv
er

se
 e

ve
nt

s v
3.

0;
 M

, m
al

e;
 F

, f
em

al
e;

 R
EC

IS
T,

re
sp

on
se

 e
va

lu
at

io
n 

cr
ite

ria
 in

 so
lid

 tu
m

or
s v

1.
0;

 P
R

, p
ar

tia
l r

es
po

ns
e;

 S
D

, s
ta

bl
e 

di
se

as
e;

 re
f, 

re
fe

re
nc

e.

J Thorac Oncol. Author manuscript; available in PMC 2011 August 1.


