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Interstitial lung disease (ILD) is reported as a serious adverse event
in lung cancer patients treated with gefitinib, an epidermal growth
factor receptor tyrosine kinase inhibitor (EGFR-TKI). However, the
mechanisms of ILD associated with gefitinib remain unknown. To
address the molecular mechanisms of ILD-associated gefitinib, we
determined the effect of gefitinib treatment on surfactant protein
expression in vitro and in vivo. Gefitinib treatment suppressed
surfactant protein (SP)-A expression in H441 human lung adeno-
carcinoma cells expressing SP-A, -B, -C and -D by inhibiting epidermal
growth factor signal. Next, gefitinib (200 mg/kg) was given p.o. to
the mice daily for 1 week. Daily administration of gefitinib gradually
reduced SP-A level in the bronchoalveolar lavage fluid. When lipopoly-
saccharide (LPS) was instilled intratracheally to the mice pretreated
with gefitinib for 1 week, lung inflammation by LPS was exacerbated
and prolonged. This exacerbation of lung inflammation was rescued
by intranasal administration of SP-A. These results demonstrated that
pretreatment with gefitinib exacerbated LPS-induced lung inflammation
by reducing SP-A expression in the lung. This study suggests that
epidermal growth factor receptor tyrosine kinase inhibitor may reduce
SP-A expression in the lungs of lung cancer patients and thus patients
treated with epidermal growth factor receptor tyrosine kinase inhibitor
may be susceptible to pathogens. (Cancer Sci 2008; 99: 1679–1684)

Gefitinib is an epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitor (TKI) that has antitumor activity

in patients with advanced non-small cell lung cancer (NSCLC).
Two large phase II trials for previously treated advanced NSCLC
revealed that gefitinib monotherapy was effective, with response
rates of 18.4% and 12%.(1,2) Higher response rates were achieved
in Japanese, non-smoking and adenocarcinoma patients,(3) and
subsequent reports revealed that some somatic mutations of the
EGFR gene, frequently observed in these patients, are strongly
correlated with sensitivity to gefitinib.(4,5) The most common
adverse effects associated with gefitinib are skin rash and diarrhea;
these were generally mild in the phase II clinical trials and have
been confirmed in extensive clinical practice.(1,2)

Interstitial lung disease (ILD) was reported as a serious adverse
event associated with gefitinib after its approval in Japan.(6–8)

Retrospective analysis revealed that, in Japan, the incidence of
ILD was 3–5% with a mortality rate of 2–3%.(7,8) In contrast,
outside of Japan, the rate of ILD was only 0.3%.(9) These reports
suggested that the risk factors of ILD associated with gefitinib
were male gender, a smoking history and a coincidence of idiopathic
pulmonary fibrosis. However, the molecular mechanisms of ILD
associated with gefitinib remain largely unknown.

Epidermal growth factor receptor is expressed on the surface
of various cells and activates gene transcription, thus regulating

cellular growth and differentiation. Although expression of EGFR
is sparse in healthy adult human airways, including bronchial
epithelial cells and alveolar type II cells, EGF signaling upregulates
various gene transcriptions in these cells.(10,11) In alveolar type II
cells, EGF signaling mediates cell differentiation and stimulates
surfactant protein (SP)-A production.(12) Pulmonary surfactant
secreted from alveolar type II cells is a mixture of lipids and
proteins, and prevents the alveoli from collapsing at the end of
expiration.(13,14) Ten percent of surfactant is composed of proteins,
including hydrophilic SP-A and -D, and the hydrophobic pro-
teins SP-B and SP-C.(15) Although SP-B and SP-C are critical for
reduction of alveolar surface tension, SP-A and -D belong to the
collectin subgroup of the C-type lectin superfamily in which lectin
domains are associated with collagenous structures along with SP-D
and mannose-binding lectin.(16,17)

Surfactant protein A is a multifunctional protein involved in
maintenance surfactant homeostasis, lipid sorting, tubular myelin
formation and innate immune defense in the lung. SP-A knockout
mice reveal significant defects in host defense; SP-A–/– mice show
impaired microbial clearance after intratracheal administration of
group B Streptococcus,(18) Haemophilus influenza,(19) Pseudomonas
aeruginosa,(20) Pneumocystis carinii,(21) and respiratory syncytial
virus.(22) In addition, SP-A directly protects surfactant phospholipids
and macrophages from oxidative damage.(23)

In this study, we hypothesized that the EGFR-TKI gefitinib
inhibits the expression of SP-A on the alveolar type II cells and
thus increases the susceptibility to pathogens.

Materials and Methods

Gefitinib treatment and Western blotting of EGFR on H441 cells.
We used human lung adenocarcinoma H441 cells instead of
alveolar type II cells because H441 cells stably express surfactant
proteins in vitro and harbor wild-type EGFR gene.(24,25) H441
cells were cultured in RPMI-1640 medium with 10% fetal bovine
serum. H441 grown in serum-free RPMI-1640 medium ± 20 μg/mL
recombinant epidermal growth factor (EGF; Biomedical Tech-
nologies, Stoughton, MA, USA) were treated for 48 h with 1 μM
gefitinib (AstraZeneca, UK).

After 48 h treatment with 1 μM gefitinib, the H441 cells were
lysed in RIPA buffer containing protease inhibitors (Roche
Molecular Biochemicals, Indianapolis, IN, USA) and 1 mM NaVO3
(Sigma, St Louis, MO, USA). After determination of protein
concentration using the Bio-Rad Bradford protein assay (Bio-Rad
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Laboratories, Hercules, CA, USA), 30 μg of total protein was
loaded per lane on a 10% Bis-Tris Gel (Invitrogen, Carlsbad, CA,
USA), and transferred to a PVDF membrane (Invitrogen). The
membrane was incubated with rabbit antihuman EGFR (1005)
Antibody (Santa Cruz Biotechnology, Santa Cruz, CA, USA)
or mouse antiphospho-EGFR monoclonal antibody (YTyr1173;
Upstate Biotechnologies, Lake Placid, NY, USA). The blots were
stained with secondary antibody (goat antirat IgG-HR or rat
antimouse IgG-HR; Santa Cruz Biotechnology) and the detection
of specific signals was performed using the ECL Detection System
(Amersham Pharmacia Biotech AB, Uppsala, Sweden).

Reverse transcription polymerase chain reaction of SP-A, -B, -C and
-D and immunohistochemistry of SP-A on PC-3 cells. The total RNA
(2 μg) extracted from the H441 cells treated with 1 μM gefitinib
was converted into cDNA by Oligo(dT)12–18 primers and
Superscript II reverse transcription (Gibco BRL, Carlsbad, CA,
USA) in a final volume of 20 μL. Of this cDNA, 1 μL was amplified
with the following sense and antisense primers, respectively: SP-
A, 5′-gAAggACgTTTgTgTTggAA-3′ and 5′-TggATTCCTTggg-
ACAgCAA-3′; SP-B, 5′-TACTCCgTCATCCTgCTCgA-3′ and
5′-gCTgCTCCACAAATTgCTTg-3′; SP-C, 5′-AgCAAAgAgg-
TCCTgATggA-3′ and 5′-CTATTgAgAgCCTCAAgACT-3′; SP-D,
5′-AgCTgggCCCAAAggAgAAgTAgg-3′ and 5′-AgCggCAgAg-
CgTggAgAgg-3′; EGFR, 5′-CTTCTTgCAgCgATACAgCTC-
3′ and 5′-ATgCTCCAATAAATTCACTgC-3′; and b-action, 5′-
CTCTTTgATgTCACgCACgATTTC-3′ and 5′-gTgggCCgCTC-
TAggCACCAA-3′.

The amplification profile was 95°C for 5 min, 40 cycles of
94°C for 1 min, 60°C for 90 s and 72°C for 2 min.

H441 cells cultured on the slide glass with/without 1 μM gefitinib
for 48 h were fixed with 4% buffered formaldehyde, and stained
with the mouse antihuman SP-A antibody (clone PE-10; DAKO,
San Diego, CA, USA) at ×50 dilution. The cells were then
incubated with the avidin–biotin–peroxidase complex method
Envision+System (DAKO).

In vivo experiments. All animal experiments were approved by
the institutional review board for animal experiments of Tohoku
University. Female C57BL/6 mice purchased from Japan Charles
River (Atsugi, Japan) were given a daily dose of 200 μL 1% Tween
80 (Sigma) solution p.o. containing either gefitinib (200 mg/kg)
or no drug (control).

After 1 week, mice treated with gefitinib were instilled intrat-
racheally with 250 μg/kg (5 μg/mouse) Escherichia coli lipopol-
ysaccharide (LPS) 055:B5 (Sigma). To determine the response of
SP-A to the lung injury, human SP-A (3 μg in 50 μL of phosphate-
buffered saline/mouse), obtained from patients with alveolar
proteinosis,(26) was administered intranasally on days 1–3 following
the intratracheal LPS administration (5 μg/mouse).(27)

Bronchoalveolar lavage and Western blotting of SP-A and -D in the
bronchoalveolar lavage fluid. Mice were subjected to brief anesthesia
with i.p. injection of ketamine and xylazine. After loss of
consciousness, the trachea was exposed with a midline incision
and cannulated with a 24-G catheter. After the mice were killed
by exsanguination, the lungs were lavaged three times with sterile
0.9% NaCl at a volume of 0.7 mL/wash. The average fluid recovery
was greater than 80%. The bronchoalveolar lavage (BAL) fluid was
centrifuged at 500 g for 10 min at 4°C and the supernatants were
stored at –20°C until analysis.

Cells from BAL samples were resuspended in 1 mL normal
saline. The cell differentials were performed on slides prepared
in a Cytospin 3 (Shandon, Pittsburgh, PA, USA) centrifuged at
a speed of 150 g for 2 min and stained with a modified Wright-
Giemsa technique (Diff-Quik; Dade Behring, Dudingen,
Switzerland).

Western blots of SP-A and -D in the BAL fluid were performed
as described above using the rabbit antihuman SP-A polyclonal
antibody and the rabbit antimouse SP-D polyclonal antibody
Anti-Surfactant D (Chemicon International). Loading of BAL

fluid was normalized by an amount of protein (25 μg/lane).
The relative amount of immunoreactive SP-A present in each
sample was quantitated by NIH Image (National Institute of Men-
tal Health). The densitometric data from each blot were normal-
ized to the control condition with the control value set equal to
one for each experiment.

Enzyme-linked immunosorbent assay for tumor necrosis factor-a.
Tumor necrosis factor (TNF)-α concentrations in BAL fluid
and plasma were determined using a specific enzyme-linked
immunosorbent assay TNF-α ELISA Kit (BioSource International,
Camarillo, CA, USA) in conjunction with a Bio-Rad model 550
microplate reader with accompanying software (Bio-Rad, Hercules,
CA, USA) as directed by the manufacturer. The ELISA had a
lower detection limit of 3 pg/mL.

Histopathology of the lung. After thoracotomy, the left lung was
inflated with 4% phosphate-buffered formalin (pH 7.4) at a pressure
of 20 cm H2O through the trachea for 6 h and subsequently fixed
in 15% phosphate-buffered formalin for 24 h. After paraffin
embedding, 4-μm sections were cut and stained with hematoxylin–
eosin (HE) for histological analysis.

Statistics. Data are expressed as means ± standard error (SE).
Statistical analysis was performed with StatView (SAS Institute).
anova was used to determine differences among experimental
groups. The Student–Newman–Keuls test was used for a multiple
comparison. P < 0.05 was considered significant.

Results

Suppression of SP-A by gefitinib treatment on H441 cells. A dose–
response curve to 72 h treatment of gefitinib on H441 cells
revealed that IC50 was 20 μM. Treatment with 1 μM gefitinib
did not significantly inhibit H441 cell growth (data not shown).
Treatment with 1 μM gefitinib completely blocked the EGF-
induced autophosphorylation of EGFR in H441 cells (Fig. 1a,
upper panel), whereas the level of whole EGFR protein was not
changed by gefitinib treatment (Fig. 1a, lower panel). EGF increased
autophosphorylation of EGFR. This result implied that treatment
with 1 μM gefitinib completely blocked the EGF signaling in
H441 cells. The expression level of surfactant proteins on H441 cells
after gefitinib treatment was examined because previous reports had
suggested a relationship between EGF signaling and surfactant
proteins. The level of SP-A mRNA was suppressed by gefitinib
treatment in serum-free medium plus 20 μg/mL EGF conditions,
whereas SP-B, -C and -D expression levels did not change after
gefitinib treatment (Fig. 1b). Immunohistochemistry also revealed
strong suppression of SP-A protein after gefitinib treatment (Fig. 1c).
SP-A protein could not be detected by Western blotting, possibly
because of the low expression of SP-A in H441 cells.

Suppression of SP-A in BAL fluid of gefitinib-treated mice. The
examination of SP-A and -D in BAL fluid revealed that gefitinib
gradually suppressed the SP-A level, and SP-A was suppressed by
68% by day 8 (Fig. 2a,b) (P < 0.01). The level of SP-D in BAL
fluid did not change throughout the gefitinib treatment period
(Fig. 2a,b). The intratracheal instillation of LPS to gefitinib-
treated mice was conducted to assess the effect of gefitinib on
inflammation induced by bacterial infection. In control mice,
LPS instillation increased the level of SP-A in BAL fluid by 42%
after 72 h and declined after peak, suggesting an anti-inflammatory
response of SP-A. However, although the SP-A level in BAL
fluid in gefitinib-treated mice was increased after LPS instillation,
the level of SP-A was significantly lower than control at 24 and
72 h after LPS instillation (Fig. 3a,b). Although we found lower
levels of SP-A in BAL fluid after gefitinib treatment, SP-A
immunohistochemistry of the lung did not show any change of
staining intensity (data not shown). We suppose that expression
level of SP-A after gefitinib treatment was high enough for
staining. In contrast, increases of SP-D after LPS instillation
were of similar levels in both control and gefitinib-treated mice.
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Gefitinib treatment exacerbates LPS-induced lung inflammation.
LPS was administered intratracheally to mice following 1 week
of gefitinib treatment in order to assess whether pretreatment
with gefitinib increases the susceptibility of lung inflammation
by LPS. The cell density of BAL fluid remained at a high level
on day 6 in gefitinib-pretreated mice, but improved to a normal
level in control mice (Fig. 4a). The percentage of neutrophils in
BAL fluid of gefitinib-pretreated mice (13.5%) remained higher
than control mice (6.0%) on day 6 (Table 1). Histopathological
examination of the lung section also revealed that gefitinib
pretreated mice showed stronger inflammatory infiltrates, mainly
consisting of neutrophils (Fig. 4b). Neither gefitinib alone nor

Fig. 1. Autophosphorylation of epidermal growth factor receptor (EGFR)
and expression levels of surfactant proteins (SP)-A, -B, -C and -D in H441
cells. H441 cells cultured in serum-free RPMI-1640 medium plus 20 μg/
mL EGF were treated with 1 μM gefitinib for 48 h. (a) Western blotting
of whole EGFR protein and autophosphorylated EGFR protein in H441 cells
after gefitinib treatment. (b) Reverse transcription polymerase chain
reaction of SP-A, -B, -C and -D in H441 cells after gefitinib treatment. (c)
Immunohistochemistry of SP-A on H441 cells after gefitinib treatment.
P-EGFR.

Table 1. Percentage of alveolar macrophages and neutrophils in
bronchoalveolar lavage fluid

Days after 
LPS

Gefitinib LPS SP-A
Macrophages 

(%)
Neutrophils 

(%)

0 – – – 93.3 ± 0.3 2.1 ± 0.3
0 + – – 89.0 ± 1.5 6.9 ± 1.1
3 – + – 34.1 ± 5.5 61.0 ± 6.3
3 + + – 21.6 ± 2.4 72.5 ± 3.3
3 + + + 43.0 ± 1.6 40.7 ± 1.8**
6 – + – 77.3 ± 2.8 6.0 ± 0.3
6 + + – 81.1 ± 0.6 13.5 ± 1.1
6 + + + 84.6 ± 3.6 1.3 ± 0.5*

*P < 0.05 (compared with gefitinib+/LPS + mice); **P < 0.01 (compared 
with gefitinib+/LPS + mice). BAL, bronchoalveolar lavage; LPS, 
lipopolysaccharide; SP, surfactant protein.

Fig. 2. Contents of surfactant proteins (SP)-A and -D in bronchoalveolar
lavage (BAL) fluid after gefitinib treatment. (a) Western blotting and
(b) densitometric data of SP-A and -D in BAL fluid from mice at 0, 4, 6
and 8 days treatment with or without gefitinib (200 mg/kg). The values
were normalized to the control condition for each experiment. (�) SP-D;
(grey) SP-A. Data presents means ± standard error in five mice.
*P < 0.05, **P < 0.01.

Fig. 3. Surfactant protein-A levels after lipopolysaccharide (LPS) instillation
in the bronchoalveolar lavage (BAL) fluid. (a) Western blotting of SP-A
and -D and densitometric data of (b) SP-A and (c) SP-D in BAL fluid
from mice with/without 7 days gefitinib pretreatment, 72 h after the
intratracheal LPS instillation (250 μg/kg). (�) mice receiving LPS only; (�)
mice receiving gefitinib and LPS. Data presents means ± standard error
in five mice. *P < 0.05.
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LPS alone induced the neutrophil accumulation in the lung 3 days
after the treatment (Fig. 4b).

Although the level of inflammatory cytokine TNF-α in BAL
fluid was drastically increased 8 h after the administration of
LPS in both groups of mice, gefitinib pretreated mice retained a
detectable level of TNF-α 24 h after LPS administration (Fig. 4c).
TNF-α could not be detected in the plasma of both control and
gefitinib-treated mice after LPS instillation (data not shown).
These data suggest that gefitinib pretreatment prolonged the
lung inflammatory response to LPS.

SP-A rescue inhibits exacerbation of LPS-induced inflammation in
vivo. The effect of rescue SP-A on lung inflammation induced
by LPS in gefitinib-pretreated mice was examined. The cell density
of BAL fluid in the gefitinib pretreated mice was decreased by
SP-A rescue on both days 3 and 6 (Fig. 5a). SP-A rescue also
inhibited the increase of neutrophils induced by LPS in gefitinib-
treated mice on days 3 and 6 (Table 1). Histological assessment
also showed that SP-A administration significantly improved the
neutrophil accumulation in the lung (Fig. 5b).

Discussion

The present study demonstrated that mice pretreated with gefitinib
had exacerbated LPS-induced lung inflammation, and that this

exacerbation was due to the suppression of SP-A expression
in the lung. It was also demonstrated in vitro that gefitinib
treatment of human lung adenocarcinoma H441 cells suppressed
the expression of SP-A. These results suggest that ILD observed
in patients treated with gefitinib may be, at least in part, associated
with the suppression of SP-A expression by gefitinib.

Gefitinib, an EGFR-TKI, has been shown to be effective for
the treatment of advanced NSCLC with a favorable adverse event
profile in phase I and II trials,(1,2,28) Shortly after the approval of
gefitinib for the treatment of inoperable and recurrent NSCLC, a
number of cases were reported of ILD after gefitinib treatment.(6–8)

Major risk factors of ILD were a smoking history, pre-existing
or concurrent idiopathic pulmonary fibrosis, and poor performance
status. Although the existence of ILD associated with gefitinib
has been seen in clinics, the mechanism of ILD associated with
gefitinib has not been fully elucidated.

This study has shown that the expression of SP-A mRNA is
regulated by EGF signaling in human adenocarcinoma H441
cells, whereas SP-B, -C and -D are not. SP-A levels in BAL fluid
were also reduced in mice treated with gefitinib. These results
revealed that SP-A expression in human type II alveolar cells
could be regulated by the EGF signal.

Pulmonary surfactant proteins are synthesized specifically by
alveolar type II cells and bronchioalveolar Clara cells, and are
positively or negatively regulated by various factors such as
glucocorticoids, retinoids, insulin, growth factors and cytokines.(29)

Among these regulatory factors, EGF positively regulates SP-A,
a major constituent of the surfactant. EGF accelerates alveolari-
zation and decreases the severity of respiratory syndromes in
fetal lambs.(30) Blockade of EGF signaling by the EGFR-TKI,
genistein and tyrphostin, inhibited SP-A expression in cultured
fetal lung explants.(31) Antisense oligonucleotide against EGFR
mRNA inhibited SP-A expression in human fetal lung tissue
during alveolar type II differentiation.(32) Mechanisms of different

Fig. 4. Lipopolysaccharide (LPS)-induced inflammatory change in vivo.
(a) Cell density in bronchoalveolar lavage (BAL) fluid from mice with/
without gefitinib pretreatment, 6 days after intratracheal LPS instillation.
(b) Infiltration of inflammatory cells 3 days after LPS instillation in the
lungs of mice treated with gefitinib only (left), with LPS only (middle),
or with gefitinib and LPS (right). (c) Tumor necrosis factor (TNF)-α
enzyme-linked immunosorbent assay was performed on mouse BAL
fluid 8, 24 and 72 h after the intratracheal LPS instillation (n = 6). (�)
mice receiving LPS only; (�) mice receiving gefitinib and LPS. Data
presents means ± standard error (SE) in five mice. *P < 0.05.

Fig. 5. Effects of surfactant protein (SP)-A rescue on lipopolysaccharide
(LPS)-induced lung inflammation. (a) Mice with/without gefitinib
pretreatment received intratracheal LPS instillation on day 1 and SP-A
(150 μg/kg) on days 1–3. BAL was performed on days 3 and 6 after LPS
instillation. (�) control mice; (�) mice treated with gefitinib only (grey)
mice treated with gefitinib and rescued by SP-A or gefitinib+/LPS + group.
Data presents means ± standard error in three mice. *P < 0.05, **P < 0.01.
(b) Lung tissue (HE) 3 days after LPS instillation in the SP-A treated
group (left) and control group (gefitinib + LPS) (right).



Lnoue et al. Cancer Sci | August 2008 | vol. 99 | no. 8 | 1683
© 2008 Japanese Cancer Association

effects of EGFR-TKI on expression among SP-A and -B, -C and
SP-D are still unclear. Although precise mechanisms of SP-A
expression have been studied,(29) regulatory mechanisms of SP-B,
-C and -D are warranted. In this context, it could be suggested
that treatment with EGFR-TKI reduces SP-A expression in the
human adult lung.

Pathogen-derived components, such as LPS derived from Gram-
negative bacteria and peptideglycan derived from Gram-positive
bacteria, are potent stimulators of inflammation. SP-A interacts
with CD14 on alveolar macrophages and inhibits the binding of
smooth LPS to CD14 and reduces TNF-α expression induced by
LPS.(33) Therefore, SP-A–/– mice show significantly enhanced TNF-α
production induced by smooth LPS.(34) TNF-α production induced
by peptideglycan was also inhibited by SP-A.(35) These previous
studies are in agreement with our results. Pre-treatment with gefitinib
exacerbates LPS-induced lung inflammation in mice, and this
exacerbation could be rescued by the administration of SP-A.

Among the several risk factors for ILD in clinical studies,
smoking history and interstitial pulmonary fibrosis are linked to
a reduced expression of SP-A in the lung. Betsuyaku et al. reported
that aging alone or combined with long-term smoking leads to a
decrease of SP-A levels in the lungs of human subjects.(36) The
concentration of SP-A in the BAL fluid of patients with idiopathic
pulmonary fibrosis was lower than in control subjects.(37,38)

Tamura et al. retrospectively analyzed baseline SP-A expression
levels of cancer tissues and normal bronchial tissues by immu-
nohistochemistry from 20 NSCLC patients treated with gefitinib;
10 patients developed ILD after gefitinib treatment and 10 patients
did not.(39) They found that baseline SP-A expression levels in
both cancer and normal tissues was significantly lower in patients
with ILD than in patients without ILD. They concluded that
baseline SP-A expression could be a predictive marker for ILD
by gefitinib. Although the present study and that by Suzuki et al.

used a larger dose of gefitinib (200 mg/kg/day) than that used in
humans (1–14 mg/kg/day [50–700 mg/body/day]),(40) we observed
that a lower dose of gefitinib (25 mg/kg) equally suppressed
SP-A expression in mice (data not shown). Combined with these
clinical findings and this present study in mice, it could be
speculated that human subjects with low expression levels of
SP-A due to smoking or idiopathic pulmonary fibrosis become
susceptible to lung damage by pathogens, oxidative stress or
other factors.

Suzuki et al. reported that, in mice, treatment with gefitinib
exacerbated the pulmonary fibrosis induced by bleomycin because
EGF and EGFR were upregulated early in the response to lung
injury.(40,41) These findings suggest that inhibition of EGFR
signaling by gefitinib impairs the repair of and, thereby, exacer-
bates pulmonary injury, especially in patients with pulmonary
comorbidities.

Although ILD associated with gefitinib in Japanese patients
has been reported in Japan at a prevalence of 3–5%,(7,8) the prev-
alence of ILD among gefitinib-treated patients in the USA and
Europe was less than 1%.(42,43) The reason for the different prevalence
of ILD associated with gefitinib between Japan and Western
countries remains unclear. It might be attributable to Japanese
patients having an increased genetic susceptibility to ILD.

In conclusion, we have demonstrated that pretreatment with
gefitinib exacerbates LPS-induced lung inflammation by reducing
levels of SP-A. These findings suggest that ILD after EGFR-TKI
treatment may be related in part to a reduction of SP-A.
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