From this analysis, it was observed that SAHA treatment
reduced TS mRNA expression in dose -dependent manner
(Fig. 4a-1) In addition, TS protein was found to be
reduced in dose-dependent manner, similar to that observed at
the mRNA level, following SAHA treatment (Fig. 4a). Again,
OPRT and DPD protein expression did not change in response
to treatment with SAHA (Fig. 4a-2).

ylanilide hyd ic acid supp 5-FU-mediated
induction of TS protein. A rapid increase in TS protein expres-
sion, after exposure to 5-FU, was shown in 5-FU-sensitive and -
resistant cells (Fig. 4b). Use of a low dose of SAHA (1 pM)
suppressed this induction of TS protein expression by 5-FU in
all examined cell types (Fig. 4b).

Rb-E2F1 pathway modulation by SAHA. We examined the
modulation of E2F1-Rb activity by SAHA treatment. Moreover,
we examined the effect of SAHA treatment on p27 and p16I
which block the cyclin D-CDK4/6 complex, and p21™/<P
which blocks the cyclin E-CDK2 complex in addiﬁon to E2F1
and Rb.

p21%*f17¢iP! expression increased in a SAHA dose-dependent
manner, while phosphorylated Rb and E2F1 expression
decreased (Fig. 5a). p27 and p16 expression did not change in
response to SAHA treatment (Fig. 5a). Suberoylanilide hydroxa-
mic acid monotherapy also induced PARP cleavage in a dose-
dependent manner when used at >5 uM.
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treatment. (a) PC9/f14 cells were incubated with various doses of SAHA for 24 h. Protein

—

Mechanistic studies relating to down- regulatnon of thymidylate synthase (TS) trans(rlptnon by suberoylanilide hydroxamlc acid (SAHA)

Histone deacetylase inhibitors, such as SAHA, activate
gene transcription by increasing the acetylation of histones in
particular promoter regions. Both acetylated H3 and H4 were
dramatically increased in a SAHA dose-dependent manner
(Fig. 5a). Chromatin fragments from PC9/fl14 cells, cultured
with or without SAHA for 24 h, were immunoprecipitated with
an antibody against acetylated H3 and H4. The level of H3 and
H4 acetylation in the p21**"/“' promoter region was increased
after SAHA treatment (Fig. 6a) These results suggested that
SAHA induced TS down- E2F1 and phos-
phorylated Rb via pZIw’“/g““ up rcgulanon based on its pro-
moter acetylation (Fig. 6).

Discussion

In our study, we demonstrated that low-dose SAHA, which par-
alleled serum levels in treated patients with little evidence of
adverse effects, mediated down-regulation of TS mRNA expres-
sion and protein levels, as well as led to enhanced 5-FU/S-1
cytotoxity, especially in 5-FU-resistant lung cancer cells. We
found that S-1 (or 5-FU) and SAHA exerted a synergistic anti-
proliferative effect against NSCLC cells, as determined by MTT
assay.

We also demonstrated the ability of SAHA to down-regulate
TS mRNA and protein expression in dose-dependent manner
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analyses. (b) Quantitative analyses of protein expression (E2F1, p53, pRb, p16, p21**"/<P’, p27 and cleaved poly-(ADP-ribose)polymerase/

B-actin) were examined using NIH image software.
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Fig. 6. Summary of the proposed mechanism
underlying  down-regulation of  thymidylate
synthase (TS) transcription by suberoylanilide
hydroxamic acid (SAHA) treatment. (a) Acetylation
of the p21WaM/€Pl sromoter was determined
by a ChlIP assay. Soluble chromatin was
immunoprecipitated with anti-H3 and H4
antibodies from untreated cells and 1 uM SAHA.
Polymerase chain reaction primers for two regions
of the p21%211/<P! gene were used to amplify the
DNA isolated from immunoprecipitated chromatin.
(b) The mechanism underlying the down-regulation
of TS transcription by SAHA treatment s
summarized.

(Fig. 4a). The rapid induction of TS in response to exposure to
5-FU was shown in all cell types. Thymidylate synthase, as an
RNA binding protein, regulates its own synthesis by impairing
the translation of its mRNA, and the bindinﬁm a specific inhibi-
tor leads to up-regulation of TS protein.“*> Repeated 5-FU
treatment may result in sustained TS expression and eventually
lead to 5-FU resistance.®?3¥

In addition, SAHA led to decreased E2F1 and phosphorylated
Rb expression via p21%*1/<iP1 uprjegulaﬁon due to acetylation
of its promoter (Fig. 6). p21¥*"7“P" expression may be trans-
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collectively, transcriptional regulation may attributed to Rb-
E2F1 pathway modulation by p21%/<P1 yp_regulation via its
promoter histone acetylation by SAHA.

p53 expression was down-regulated in response to SAHA
treatment in PC9/f14 (p53 mutant) cells (Fig. 5a). These results
supported the report by Di Gennaro ef al. regarding the down-
regulation of p53 expression by SAHA in cells containing
mutated, nonfunctional forms of p53.41 p21¥2f1/<iP! expression
may be transcriptionally enhanced via its promoter histone acet-
ylation by SAHA (Fig. 6). These results suggested that the
di observed in relation to p53 levels may be due, in part,

ylated histones H3 and H4, which are associated with the
p21°2f17¢P1 gene promoter. Thus, we have supported the results
of other studies in this context (Figs 5b.6 345 Suberoylanilide
hydroxamic acid up-regulated p21**"/*" and inhibited the
activity of cyclin E-CDk2 complex, resulting in down-regula-
tion of both E2F1 and phosphorylated Rb in PC9/f14 cells
(Figs 5,6b). G1 cyclin/kinase activity, including cyclins D and
E, led to unphosphorylated Rb and the release of E2F1 from the
E2F1-Rb complex (Fig. 6).

Several reports have shown E2F1 overexpression correlates
with TS expression and tumor proliferation.®*>® E2F1 regu-
lates transcription of genes that encode S-phase-activating pro-
teins that are required for DNA synthesis, as such thymidine
kinase, DHFR, TS, and ribonucleotide reductase.*® Free E2F1
has been shown to transactivate target genes such as the TS
gene.®**?) E2F]-transfected cells, which showed up-regulation
of TS, were also reported to be more resistant to 5-FU than non-
transfected cells.®” Peter ez al. reported that, after 5-FU treat-
ment, TS bound by 5-fluoro-deoxyuridine monophosphate
(FAUMP) derepressed the autoregulation of TS mRNA tran-
scription, leading to more TS mRNA and, subsequently,
increased synthesis of TS protein. Subsequently, the amount of
E2F1 increased which generally induced transcription, leading
to increased TS mRNA, encoding for more TS protein.*” Taken
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ARTICLE INFO ABSTRACT
Article history: Background: Idiopathic interstitial pneumonias (IIPs) are one of the most common complications in
Received 23 January 2010 patients with lung cancer. In lung cancer patients with IIP, the most serious toxicity is acute exacer-

Received in revised form 24 March 2010

bation of IIP caused by anticancer treatment in Japan. However, there has been no consensus and no
Accepted 11 April 2010 Y Jap

evidence p d, regarding optimal t for advanced lung cancer with IIP.
Patients and methods: CI patients of i le stage, or post-op recurrent non-
small cell lung cancer (NSCLC) with IIPs were enrolled. Patients received paclitaxel ata dose of 100 mg/m?
on Days 1, 8, 15, and carboplatin every 28 days at a target dose of area under the curve (AUC) 5.0 on
Day 1.
Results: Between May 2004 and October 2008, 18 patients, including 6 with idiopathic pulmonary fibrosis
(IPF), were enrolled and treated for a median of four cycles (range, 1-6). One patient (5.6%; 95% confidence
interval (CI), 0-17%) with histologically confirmed IPF had acute exacerbation of IIPs associated with the
treatment. The overall response rate was 61% (95% Cl, 36-86%). The median progression-free survival,
median survival time, and 1-year survival rate were 5.3 months, 10.6 months, and 22%, respectively.
Conclusion: This is the first report indicating that advanced NSCLC patients with [IP may benefit from
chemotherapy. Weekly paclitaxel and carboplatin combination chemotherapy was as effective as con-
ventional regimens in advanced NSCLC patients without IIP and was safer than previously reported for
NSCLC patients with IIP. The results from this study would support, on ethical grounds, the conduct of a
large-scale study to confirm the feasibility of this regimen.

© 2010 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction nized that IPF is an independent risk factor for lung carcinogenesis

31

Idiopathic interstitial pneumonias (11Ps) appear to be associated
with lung carcinogenesis. In particular, the incidence of lung cancer
in patients with idiopathic pulmonary fibrosis (IPF) is higher than
that in the general population, whose relative risk is reportedly
7-14 [1-5]. Kawasaki et al. [6] reported that IPF was found in 7.5%
of surgically resected lung cancer cases. Recently, it has been recog-

: 1IPs, idi ic i iti NSCLC, 1l cell
lung carcinoma; AUC, area under the curve; IPF, idiopathic pulmonary fibrosis; Cl,
confidence interval; SD, standard deviation; AE, acute exacerbation; DAD, diffuse
alveolar damage; TXL, paclitaxel; CBDCA, carboplatin; ECOG, Eastern Cooperative
Oncology Group; PS, performance status; UIP, usual interstitial pneumonia; NSIP,
non-specific i i SP-D, protein D; ORR, objective
response rate; PFS, progression free survival; 0S, overall survival; MST, median sur-
vival time; RECIST, response evaluation criteria in solid tumors; PR, partial response;
EGFR, epithelial growth factor receptor.

* Corresponding author. Tel.: +81 3 3822 2131x6651; fax: +81 3 5685 3075.
E-mail addresses: yminegis@nms.ac,jp (Y. Minegishi), agemma@nms.ac.jp
(A.Gemma).

0169-5002/$ - see front matter © 2010 Elsevier Ireland Ltd. All rights reserved.
doi:10.1016/j.lungcan.2010.04.014

1IPs are usually characterized by slowly progressive respira-
tory insufficiency. Nevertheless, some IIP patients experience acute
exacerbations (AE) generally characterized by suddenly progres-
sive and severe respiratory failure, with new lung opacities and
pathological lesions of diffuse alveolar damage (DAD). There are
racial differences between Mongolians (including Japanese), and
Caucasians in the frequency of AE. Therefore, the concept of AE,
which was first proposed in Japan [7,8], has recently come to be
recognized globally [9-12]. This clinical condition is lethal in many
cases and significantly affects the prognosis of patients with IIP,
because there is no established treatment for AE. In lung cancer
combined with IIP (LC with IIP), idiopathic or iatrogenic AE fre-
quently occurs following various anticancer treatments. There are
only a few retrospective reports of exacerbation of a pre-existing
1IP after surgery [13-16], but there are few reports of chemother-
apy that are useful in designing a treatment strategy for LC with
1IP. At present, there is neither evidence nor consensus around the
issue as to whether aggressive treatments such as chemotherapy
are appropriate for non-curative NSCLC with IIP.
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The results of our retrospective study of LC with IIP suggested
that paclitaxel (TXL) in combination with carboplatin (CBDCA)
could be a candidate regimen for treatment of NSCLC patients with
IIP [17). We therefore conducted a prospective study of combined
chemotherapy with weekly TXL and CBDCA to assess acceptability,
in terms of safety and potential efficacy, in treatment of advanced
NSCLC with IIP.

2. Patients and methods

2.1. Study design

Pathologically confirmed, inoperable stage or post-operative
recurrent NSCLC patients with IIP who had never received
chemotherapy or radiotherapy were eligible for enrollment. They
did not include cases with unstable 1IPs and acute/subacute IIPs.
Patients receiving oxygen inhalation or using immunosuppres-
sive drugs such as steroids were included. Histological types of
lung cancer were defined according to the World Health Organi-
zation Classification of 1999. Additional eligibility criteria included
Eastern Cooperative Oncology Group (ECOG) performance status
(PS) 0-1, and estimated life expectancy >3 months, measurable
lesion, adequate bone marrow, hepatic and renal functions. Written
informed consent was obtained from all enrolled patients.

We classified clinical IIP types into two groups: an IPF pattern
and a non-IPF pattern. The IPF pattern group consisted of patients
with ically or clinically di d IPF. All other cases were
placed in the non-IPF pattern group. Diagnosis of IPF was made
in accordance with American Thoracic Society/European Respi-
ratory Society criteria [5] and was previously determined with
usual interstitial pneumonia (UIP) by either histological evalua-
tion of open-lung biopsy or transbronchial lung biopsy specimens.
In the absence of histological evidence, is of an IPF pat-
tern was based on evidence from a high-resolution computed
tomography (HRCT) scan of the chest and other clinical features.
Typical chest CT findings of the IPF pattern were: basal predomi-
nant, subpleural reticular abnormality with traction bronchiectasis,
honeycomb cysts and no findings of atypical features of IPF, such
as peribronchovascular nodules, isolated cysts or consolidation
[18-20]. In addition, the presence of other typical clinical features,
including bibasilar inspiratory crackles, abnormal findings of pul-
monary function tests indicative of restrictive respiratory failure,
and increased serum levels of markers of damaged pneumocytes
(i.e., lactate dehydrogenase [LDH], C-reactive protein [CRP], KL-
6, and surfactant protein D [SP-D]), were investigated. Because
we excluded subjects in the acute and subacute phase of IIPs, all
patients had either clinical evidence of IPF or fibrotic non-specific
interstitial pneumonia (f-NSIP).

Cases were defined as having AE of IIPs if they satisfied all of
the following criteria [7,8]: (1) exacerbation of dyspnea within
1 month; (2) newly-developed diffuse pulmonary opacities on
chest CT and/or chest X-ray; (3) decrease in arterial oxygen ten-
sion (Pa0,) of more than 10 mm Hg under similar conditions; (4)
absence of heart failure or infectious lung diseases.

2.2. Study treatment

Patients received TXL 100 mg/m? weekly for 3 of 4 weeks and
CBDCA (area under the curve (AUC) of 5.0), on Day 1 of each 4-
week cycle. Prior to each TXL treatment, patients were given 50 mg
diphenhydramine orally, and a histamine H2 receptor blocker
intravenously along with 8 mg dexamethasone to prevent anaphy-
lactic shock. Treatment was discontinued when one or more of the
following events occurred, disease progression, unacceptable toxi-
city such as acute exacerbation, patient refusal of further treatment,
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investigator decision to terminate treatment. No prophylactic gran-
ulocyte colony-stimulating factor was planned.

2.3. Statistical considerations

Because this study has been recognized as a pilot study for a
large-scale clinical trial, we considered that a large-scale clinical
trial can be undertaken when less than two patients present with
AE in a cohort of 17 enrolled patients (The probability that more
than 25% of the patients would have AE is less than 10%.).

The primary endpoint was the incidence of treatment-related
AE. Secondary endpoints were toxicity, the objective response
rate (ORR), the median of progression free survival (PFS) and the
overall survival (OS). Evaluation was made in compliance with
National Cancer Institute common toxicity criteria Version 3.0
for safety, and with response evaluation criteria in solid tumors
(RECIST) guidelines [21] for anti-tumor activity. When diagnosis
of AE was uncertain, we performed the close inspection neces-
sary for differential diagnoses such as HRCT, evaluation of cardiac
function, and bacteriovirological examination. When AE was diag-
nosed, active treatments such as steroid therapy with intravenous
methylprednisolone and/or administration of sivelestat sodium
were undertaken. Based on our previous report [17], AE which
occurred within 10 weeks after final treatment was considered to
be related to chemotherapy.

PFS was measured as a period from the start of this treat-
ment to the identifiable time for progression. Examination values
are reported as mean =+ standard deviation (SD). Survival time was
measured as the period from the start of this treatment until
death by all causes. PFS and OS were characterized using the
Kaplan-Meier method.

3. Results

3.1. Patients characteristics

Between May 2004 and October 2008, a total of 18 Japanese
patients (14 males and 4 females) were enrolled in this study and
their characteristics are shown in Table 1. All patients were evalu-
able for toxicity and survival assessments. The median age at the
time of diagnosis of lung cancer was 71 years; 12 patients were
current smokers. Six patients were clinically or histologically con-
firmed cases of IPF. Seven patients had histological confirmation
of IIP (6: surgical lung biopsy; 1: transbronchial lung biopsy). No
patient had received immunosuppressive agents for IIPs. There
were 13 patients with stage IV or post-operative recurrence. His-
tologically, squamous cell carcinoma and adenocarcinoma were
observed in 7 and 6 patients, respectively. The median of 4 cycles of
treatment was given (range, 1-7 cycles) and 14 patients received
three or more cycles.

Table 2 shows pretreatment demographic parameters of the
patients. The mean arterial oxygen tension (Pa0; ) was 81.5 mm Hg
(range, 69-94) at rest under oxygen free status. No patient routinely
required oxygen inhalation. The mean predicted volume capacity
in the respiratory function test was 82.0% (range, 35-118). Positive
incidence and mean serum levels of KL-6 and surfactant protein D
(SP-D) were 67%, 1065 U/ml and 39%, 102.4 ng/ml, respectively.

3.2. Treatment efficacy

Table 3 summarizes the incidence of AE and the anti-tumor
effect data. Only one patient with histological IPF developed
treatment-related AE (5.6%, 95% Cl, 0-17%); this occurred 7 weeks
after completion of the 4 cycles of chemotherapy where the efficacy

d to a partial (PR), and the patient died from the
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Table 1
Patient characteristics.
Number of patients 18
Gender
Male 14
Female 4
Age (years)
Median 7
Range 33-81
Smoking status
Current 12
Former 3
Never 3
1IP pattern
IPF 6
Non-IPF 12
PS (ECOG)
0 7
1 1
Stage
A 2
B 3
IV, recurrent 13
Histology
Squamous cell 7
Adenocarcinoma 6
Undifferentiated 5

1PF, idiopathic pulmonary fibrosis; PS, performance status; ECOG, Eastern Coopera-
tive Oncology Group.

Table 2
Baseline demographic data.
Mean (£SD)
CRP (mg/dL) 219 +£3.10
LDH (IU/L) 227 +49.6
WBC (mm?) 8080 £2220
Pa0; (mm Hg) 815 +7.1
KL-6 (U/mL) 1065 +942
Positive rate (%) 67
SP-D (ng/mL) 108 +70.0
Positive rate (%) 39
ANA, positive rate (%) 30
%VC (predicted) (%) 82 +20.0

CRP, C-reactive protein; LDH, lactate dehydrogenase; WBC, white blood cells; PaO;,
arterial oxygen tension; ANA, antinuclear antibody; SP-D, surfactant protein D; %VC,
percent vital capacity; SD, standard deviation.

Table 3
Incidence of acute exacerbation and objective response to treatment.

Number of patients (%) 18

Acute exacerbation
Treatment-related
(to death)
2nd line treatment-related
(to death)
Treatment unrelated
(to death)

—_

Objective response

CR+PR n
4
2

NE 1

Overall response rate (%) 61

CR, complete response; PR, partial response; SD, stable disease; PD, progressive
disease; NE, not evaluable.

17 + Censored cases

Progression-Free Survival
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Fig. 1. (A) Progression-free survival (PFS) and (B) overall survival (0S). Vertical
bars indicate censored cases at the data cutoff point. The median PFS, median sur-
vival time (MST), and 1-year survival rate were 5.3 months, 10.6 months, and 22%,
respectively.

event after 8 weeks. Three patients developed AE related to second-
line chemotherapy (2: docetaxel alone; 1: gefitinib). Moreover, AE
unrelated to treatment was observed in one patient, who devel-
oped AE 8 months after last administration of TXL. Two of 5 patients
with AE had histologically confirmed UIP by open-lung biopsy. The
remaining 3 patients were non-IPF pattern including one patient
with histologically confirmed NSIP.

The overall response rate (ORR) was 61% (95% Cl, 36-86%). Sta-
ble and progressive disease were observed in 4 patients and 2
patients, respectively. One patient dropped out due to hypersen-
sitivity before first evaluation of the response and so could not be
evaluated.

Survival analysis performed in May 2009 showed that 16
patients had died. The median PFS was 5.3 months (Fig. 1A). The
median survival time (MST) was 10.6 months, and 1-year survival
rate was 22% (Fig. 1B).

3.3. Toxicities

Treatment-related adverse events other than AE are summa-
rized in Table 4. The most common hematological grade 3 and 4
adverse event was neutropenia (33%), although febrile neutrope-
nia was observed in only one patient. Non-hematological adverse
events were generally mild and the most common such event was
peripheral neuropathy. All 4 patients with neuropathy were grade
2. One cerebral infarction (grade 3) and one hypersensitivity (grade
3) were also observed, both of which were considered to have been
possibly related to the treatment. The improvement in condition of
2 patients was good, and second-line treatment was performed.
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Table 4
Treatment-related adverse events excluding acute exacerbation.
Toxicity Grade 2 Grade 3 Grade 4 Grade 3 or 4 (%)
Hematological toxicity
Leukocytopenia 5 0 5 28
Neutropenia 4 2 6 33
Fibrile neutropenia 1 0 1 6
Anemia 0 ] 0 0
Thrombocytopenia 0 0 (] 0
Non-hematological toxicity:
Peripheral neuropathy 4 [} 0 (] 0
Myalgia 1 ] o [} 0
Nausea 2 0 0 0 [
Cerebral infarction 1 o 1 6
Hypersensitivity 1 o 1 6

4. Discussion

Optimal chemotherapy for treatment of advanced LC with IIP
still remains controversial, because there have been few reports
focusing on AE of IIPs related to chemotherapy for lung cancer.
This is the first prospective study to analyze the safety and effi-
cacy of a specific regimen for LC with IIP. In this pilot study of
weekly TXL combined with CBDCA for advanced NSCLC with IIP,
we observed an incidence of treatment-related AE of 5.6%. In the
case of chemotherapy, the incidence of treatment-related AE pre-
viously reported ranged from 8.7% to 21% in Japan. However, AE is
now increasingly being recognized as a common clinical event.

Attention is now being paid to the induction of AE of IIPs
by anticancer agents, following reports in Japan of ILD devel-
oping after treatment with the epithelial growth factor receptor
(EGFR) tyrosine kinase inhibitor gefitinib.In 3166 Japanese patients
with advanced/recurrent NSCLC enrolled in a cohort and nested
case-control study, gefitinib-induced interstitial lung disease was
manifested in 3.98%. This is about 13-fold higher compared to that
in the U.S.A., where the incidence is 0.3% [FDA Approval Letter for
Iressa]. More interestingly, that study demonstrated that a predis-
posing background of pre-existing IIPs was an independent risk
factor for developing AE, regardless of gefitinib therapy or other
chemotherapies (odds ratio, 4.8-5.6) [26].

Recently, it has become a well-known phenomenon that IIP
patients without lung cancer develop AE in the normal course of
the disease. Kim et al. retrospectively reported that 1-year fre-
quency was 8.5% after diagnosis [27]. Kubo et al. reported a high
incidence of AE (64%) in the control group of a randomized study
on the role of anticoagulants [28]. In another prospective random-
ized study on the role of pirfenidone, Azuma and colleagues found
a 14% incidence in 35 untreated patients during a 9-month follow-
up period [29]. In this study, AE unrelated to anticancer treatment
was observed in 1 patient and in 3 patients related to second-line
chemotherapy. This suggests that this chemotherapy regimen can
be employed safely in patients with IIP.

Localization of active oxygen and a growth factor, inflammatory
cytokine or vascularization factor, to lung tissue plays an impor-
tant role in inducing inflammation [30]. It seems that these factors
induced by anticancer treatment may have been one cause of AE.
However, a useful predictive risk factor for AE or drug-induced ILD
has not yet been identified. In our previous report, KL-6, SP-D, PaO,
and %VC, which are considered to be markers of progression of lIPs,
were not predictive of developing AE. There was no statistically sig-
nificant difference in clinical background or values for pretreatment
demographics between those who did and did not experience AE
[17]. The existence of focal usual interstitial pneumonia, which was
undetectable by conventional chest CT, but confirmed in a biopsy
specimen, was reported to be closely related to AE after lung resec-
tion for lung cancer in Japan. This suggests that disease severity and
progression of [IPs are not always correlated with the risk of AE.
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Currently, TXL combined with CBDCA administered every 3
weeks is most widely use for advanced NSCLC as the established
standard regimen. A weekly TXL schedule has been reported have
good safety and efficacy for high-risk patients such as the elderly
and those previously treated [32-34]. We observed an ORR of 61%
and median PFS of 5.3 months, which was comparable to the results
of the randomized phase III trial in Japanese patients without IIPs
(ORR, 32.4%; median PFS, 4.5 months) [35]. However, the MST (10.6
months) and 1-year survival rate (22%) in this study would be
regarded as unsatisfactory for patients without ILD. Nonetheless,
the results were as good as those based on a weekly regimen for
elderly patients [33,34]. Because of the difference between compar-
atively good PFS and unsatisfactory OS, we considered that only 6 of
16 patients, excluding one patient for treatment-related death and
one progression-free patient, received second-line chemotherapy.

The chemotherapy regime described above was selected since
no recommended regimen previously existed. To reduce levels of
toxicity and complications, especially severe neutropenia causing
the different infectious diseases, and over-hydration causing lung
congestion, we selected chemotherapy regimens based on weekly
schedules of TXL and CBDCA. The incidence of myelosuppression
in this study could thereby be decreased compared to that previ-
ously reported, and non-hematological toxicities were mostly mild
to moderate and manageable.

In conclusion, the combination of weekly TXL and a 4-weekly
schedule of CBDCA used in the present study was effective for
advanced NSCLC patients with IIP and appeared to be more safe
than suggested by previous reports. Previously, these patients have
usually been treated with best supportive care alone because no
standard treatment had been established. This is the first report
indicating that chemotherapy for LC with IIP may be beneficial.

To further confirm the feasibility of weekly TXL combined with
CBDCA for advanced NSCLC with IIP, we are now carrying out a
more large-scale clinical trial and detailed evaluation.
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Issues to conduct randomized controlled trials in medical education area
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1) We conducted a randomized controlled trial in medical education area and explored practical issues through
reflection on the processes.
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2) In February 2007, 39 fourth-year medical students in Nippon Medical School listened to the lecture about how to ask
key questions for the diagnosis. Shortly after they had medical interview with a standardized patient for

measurement purpose. They were randomly allocated to study and control groups. The lecture content for the

intervention group corresponded to the interview but the one for the control group did not correspond to the

interview.

3) We identified the issues related with ethical review for research, how to mask the information of randomization out
of assessors, and equity of educational intervention and assessment offered to both groups.
Key words: Education, Medical; Randomized controlled trial; Control groups; Physician-patient relations
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How does increased medical knowledge affect medical communication skills?
Dr. Hirotaka Onishi, University of Tokyo
Dr. Hirono Ishikawa, Teikyo University
Dr. Oda Yasutomo, Saga University
Dr. Toshiro Shimura, Nippon Medical School
Dr. Naomi Sugimoto, Keio University
Dr. Takeshi Morimoto, Kyoto University
Dr. Rika Moriya, Kitasato University
Dr. Motofumi Yoshida, Kyushu University
Dr. Atsushi Watanabe, Nippon Medical School
Dr. Ryoko Aso, Nippon Medical School
Dr. Keiko Abe, Gifu University

Objectives: The present study tests a hypothesis that increased medical knowledge in students could reversely affect
their medical interview performance.

Methods: Thirty-nine pre-clinical students in a Japanese medical school who had experienced 20 hours of lectures and
an interview with a standardized patient participated in this randomized controlled study. After being given a
45-minute lecture on lumbago (the study group) or abdominal pain (the control group). they interviewed
standardized patients. The interview performance was assessed: a) if the key question was asked, b) if the accurate
diagnosis (ie. lumbago) was made, and c) how the interview rated according to the Roter Interaction Analysis
System (RIAS).

Results: Neither study and control groups showed significant difference for the accurate diagnosis and asking the key
question. The RIAS coding revealed that the study group made significantly fewer facilitating comments during the
interview than the control group.

Discussion: The results indicate that when the students are faced with situationsswhere they can immediately apply
the medical knowledge they have just acquired, they may become more focused on accurately diagnosing a case
rather than following a rapport-building interview protocol. Consequently, they can hardly afford to employ patient-
centered interviewing techniques. Medical students might have to consolidate such interviewing skills before they try

to diagnose a case through the interview.
2008 4 11 B Medical Teacher \ZER3C#AR. 2009 4F 3 A reject ik, BRAEFIM & a1+,
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