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Abstract Purpose: To evaluate the efficacy and safety of
combination chemotherapy with cisplatin and vinorel-
bine for the treatment of previously untreated patients
with advanced non-small-cell lung cancer (NSCLC).
Patients and methods: Eligible patients were those with
measurable NSCLC. They were treated with two or
more cycles of a regimen consisting of vmorelbme
25 mg/m® on days | and 8 and cisplatin 80 mg/m? on
day 1every 3 weeks. Results: A total of 45 patients were
enrolled. The response rate was 51.1% (23/45; 95% CI
35.8% to 66.3%). The median survival was 286 days
with a l-year survival rate of 40%. The median number
of treatment cycles was 2. The major toxic effect was
neutropenia of grade 3 or higher (84%). Nonhemato-
logical toxicities, including vomiting (62%), were mild
(grade 2 or less). There were no treatment-related
deaths. Conclusion: The high response rate and good
tolerability proved this combination therapy to be a safe
and effective treatment for advanced NSCLC.

Keywords Non-small-cell lung cancer - Vinorelbine -
Cisplatin - Phase II study

Introduction

Vinorelbine ditartrate [1], a vinca alkaloid derivative,
shows antitumor activity mainly by inhibiting microtu-
bule polymerization in tumor cells just as other vinca
alkaloid drugs do [2, 9]. Clinical studies of vinorelbine

This work was supported in part by a grant-in-aid from the Min-
istry of Health and Welfare (Tokyo, Japan) and from the Second
Term Comprehensive 10-Year Strategy for Cancer Control.

K. Mori (&) - Y. Kamiyama * T. Kondo - Y. Kano

K. Tominaga

Department of Thoracic Diseases, Tochigi Cancer Center,
4-9-13 Yonan, Utsunomiya, 320-0834 Tochigi,

Japan

E-mail: kmori@tec.pref tochigi.jp

Tel.: +81-28-6585151

Fax: +81-28-6585669

137

{VNR) have shown a good therapeutic outcome in non-
small-cell lung cancer (NSCLC) and breast cancer, and a
reduction in peripheral neuropathy that occurs frequently
with vinca alkaloids {5, 7, 10, 12]. The combination of
VNR and cisplatin (CDDP) (VP therapy) has shown a
synergistic effect in vitro, while the main side effects are
different between the drugs [4). A phase I-II study has
demonstrated efficacy of this combination in NSCLC [3].
VP therapy is considered a promising combination regi-
men for NSCLC on account of its higher response rate
and longer survival compared with VNR or CDDP alone,
or CDDP combined with vindesine {8, 17).

In clinical studies performed in Europe and the US,
patient compliance rate was as low as 50% or less w1th
regard to VNR when VP therapY, as VNR 25 mg/m’
weekly and CDDP 80 mg/m® on day 1, was repeated
every 4 weeks. This indicates the need to reconsider the
dosing schedule of VNR {17]. Another dosing schedule
for VP therapy (VNR 20 to 30 mg/m® on days 1 and §
and CDDP 80 mg/m® on day 1 every 3 weeks) showed
almost complete compliance and was found to be ben-
eficial since the response rate was 28.3% to 56.7% and
the survival 9.2 to 10.6 months [6, 13, 15, 17].

VP therapy is an effective regimen against advanced
NSCLC. A multicenter joint phase 1II study is being
planned in Japan to compare four regimens for
advanced NSCLC: CDDP plus irinotecan used as a
reference arm, CDDP plus VNR every 3 weeks, CODP
plus gemcitabine and carboplatin plus paclitaxel. A
phase I1 study of VP therapy has not been conducted in
Japan. We therefore carried out a phase II study of
VNR 25 mg/m” on days 1 and 8 plus CDDP 80 mg/m?>
on day | given every 3 weeks in advanced NSCLC to
evaluate the efficacy and safety of VP therapy.

Patients and methods

Patient selection

Patients eligible for the study were those admitted 1o our hospital
between August 1999 and October 2001 who were histologically or
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cytologically diagnosed as having NSCLC and who were in clinical
stage 11T or IV with urnresectable disease, or in whom radiotherapy
with curative intent was not possible, including those who had
pleural effusion and dissemination, those with intrapulmonary
metastasis within the ipsilateral lobe, those in whom the irradiation
field exceeded one-half of one lung, those with metastasis to the
contralateral hilar lymph nodes, and those with reduced lung
function. None of the patients had received prior therapy. Other
eligibility criteria included expected survival of 12 weeks, age
<75 years, Eastern Cooperative Oncology Group performance
score (PS) of 0-2, measurable lesions, adequate hemalologlcal
function (WBC 24000/mm’, platelet count 2100,000/mm®, hemo-
globin 210 g/dl), renal function (serum creatinine < 1.5 mg/dl,
creatinine clearance 260 ml/min), and hepatic function (total serum
bilirubin £ 1.5 mg/dl, serem GOT and serum GPT less than twice
the upper limit of normal). Written informed consent was obtained
from every patient with the statement that the patient was aware of
the investigational nature of this treatment regimen. Pretreatment
evaluation included medical history, physical €xamination, com-
plete blood count. serum biochemical analyses, chest roentgeno-
gram, electrocardiogram and urinalysis. All patients underwent
radionuclide bone scan and computerized tomegraphy of the brain,
thorax. and abdomen.
|

Treatment ‘

The anticancer dxues were administered via the intravenous route,
VNR 25 mg/m? (Navelbme Kyowa Hakko Kogyo) on days | and
8 and CDDP 80 mg/m? (Randa, Nippon Kayaku) on day 1. This
combination therapy repeated every 3 weeks constituted a cycle of
treatment. The minimal number of cycles to be evaluated was two.
On day 8, the physician examined the patient land evaluated the
development of ad\crsc events, and if leukocytes had dccreascd to
below 2000/mm?, platelets had decreased to below 75,000/mm? or
fever with mfectlon had occurred, administration of VNR on that
day was withheld at the discretion of the physician. To proceed
with the second and subsequent c;icles patients were required to
ha\'c a neutrophi! count 21500/mm” and a platelet count 100,000/
mm®. Those patients receiving granulocyte colony-stimulating
factor (G-CSF) were observed for 3 days aﬂer the final dose of
G-CSF to ensure that their neutrophil count'was 1500/mm’ or
more. Serum creatinine levels were required to be below the upper
limit of normal and serum GOT/GPT levels below twice the upper
limit of normal. In the presence of liver dysfunction due to
apparent liver metastasis, however, serum GOT and GPT levels
were required to be below three times the upper limit of normal. If
fever occurred or if the PS advanced to grade 3 or worse, the
subsequent cycle was postponed until the temperature fell below
38°C or until the PS returned to 2 or less. In the presence of grade 2
peripheral newropathy dosing was temporarily postponed; with
improvement to grade 1 or less treatment was cautiously resumed,
but medication was discontinued if 6 weeks passed without any
improvement. Peripheral neuropathy (including transient) grade 3
or higher required discontinuation of treatment. For the third and
subsequent cycles, VNR or CDDP was decreased by 25% in
accordance with the treatment-related adverse events observed
during the preceding cycle. Steroid and HTi-antagonist were
administered to prevent nausea and vomiting. ‘

Target population size and interim analysis ‘

Simon’s two-stage minimax design [16] was used to estimate the
number of patients required for interim and final analyses at a
threshold response rate (Py) of 0.20, an expected response rate (P,)
of 040, x=0.05 and f=0.10. If the interim|analysis revealed 6
responding patients out of 24, recruitment would be continued
until the target population size was achievad. The combination
therapy was considered effective if’ 14 or more of 45 patients
showed response in the final analysis.
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Since an interim response rate of 48.1% (13/27) [11] was ob-
tained, it was necessary to enroll up to 45 patients for the final
analysis.

Evaluation of response and toxicity

Response and toxicity were evaluated on the basis of tumor images
obtained by CT and other techniques, laboratory data and sub-
jective/objective symptoms before, during and after administration
of the study drugs and during the period from completion of
treatment to the final analysis. Measurable disease parameters were
determined every 4 weeks by various means such as computerized
tomography. Evaluation was made in compliance with Response
Evaluation Criteria in Solid Tumors (RECIST) guidelines [14] for
antitumor activity and with NCI Common Toxicity Criteria ver-
sion 2 for safety. The Institutional Ethical Review Committee gave
approval to the study.

Results
Patient characteristics

Table | gives characteristics of the patients included.
Their median age was 59.5 years (range 35 to 75 years).
Male, PS | and adenocarcinoma predominated. There
were 26 patients (58%) with stage I'V disease and 19
(42%) with stage IIIB disease.

Treatments administered

The total number of cycles administered was 126 with a
median of two per patient (ranging from one to four
cycles; Table 2) and 43 patients received two cycles or
more. In the two patients who received fewer than two
cycles, treatment was discontinued because of CDDP-
induced renal dysfunction in one and patient refusal in
the other. Patients who completed two cycles or more
accounted for 96% of patients (43/45). Except the two
patients who received only one cycle, the every-3-week

Table 1 Patient characteristics

Eligible patients (n} 45
Age (years)

Median 59.5

Range 35-75
Sex (n)

Male 34

Female 11
Performance status (n)

0 11

1 32

2 2
Histology ()

Adenocarcinoma 30

Squamous cell carcinoma 9

Other 6
Stage (n)

1B 19

v 26




Table 2 Efficacy of treatment (n=45)

No. of cycles

Median 2.0

Range 1-4
Response

Partial response 23

No change 21

Not evaluable 1
Response Rate (%) 5t
95% CI (%) 35.8-66.3
i-year survival rate (%) 40

dosing schedule was adhered to by 88% of patients
(38/43) in the second cycle, 68% (17/25) in the third and
92% (12/13) in the fourth, with a total of 83% (67/81).
Only in two cycles was VNR withheld on day 8. The
dose of VNR was reduced in 9% of dose administrations
(22/250) and the does of CDDP was reduced in 8%
(10/126). The planned dose intensities were 16.7 mg/m?
per week for VNR and 26.7 mg/m? per week for CDDP
while the actual dose intensities were 16.4 and
24,7 mg/m? per week, respectively, The median delivered
dose intensity for CDDP (day 1) and VNR (days | and
8) of each course together was 90% or more (Table 3).

Efficacy of treatment
Of the 45 patients, 23 showed a partial response, 21
showed no change and 1 was not evaluable (Table 2).

The response rate was 51.1% (23/45; 95% CI 35.8% to

Table 3 Median delivered dose inlensity

Median dose intensity (%)
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66.3%; Table 2). The nonevaluable patient died of
sudden hemoptysis on the 22nd day after the start of the
second cycle (43rd day after the start of treatment) and
could not be evaluated. Ten patients were alive at the
time of this report. The time to progressive disease was
172 days and the median survival was 286 days (95% CI
248 to 404 days; Table 2). The 1-year survival rate was
40%.

Toxicities

Table 4 lists toxicities observed during the study,
Hematological and blood biochemical reactions in-
cluded a high incidence of leukopenia and neutropenia,
i.e. leukopenia and neutropenia of grade 3 or higher
occurred in 73% of patients (33/45) and 84% (38/45),
respectively. Neutropenia-associated fever was limited to
two patients. All neutropenic patients recovered upon
treatment with G-CSF, Platelets decreased in 4% of
patients (2/45). Creatinine was temporarily elevated in
15.6% (7/45).

Subjective and objective symptoms observed were of
grade 2 or less and included vomiting in 77.8% of pa-
tients (35/45), hiccough in 33.3% (15/45), constipation
in 40% (18/45), diarrhea in 22% (10/45), rash in 31.1%
(14/45) and injection site reaction in 26.7% (12/45). All
of these toxicities disappeared or improved with symp-
tomatic treatment. There were no toxic deaths.

Discussion

As for the VP regimen for advanced NSCLC, the every-
3-weck dosing schedule has been tried in several medical
facilities [6, 13, 15, 17]. Table 5 summarizes the clinical

Course | Course 2 Course 3 Course 4 qyicomes of every-3-week VP therapy reported in the
CDDP 100 0% 8 9% 923 literature anod in this study. Response rates range from
28% to 57% and median survival is approximately
V[I\)JR | 100 08.6 05.5 018 10 months. The results are similar among the studies.
ay : : ) In 96% of patients (43/45), two or more cycles of VP
Day § 97.8 98.6 95.5 938 s ,
therapy were administered. The every-3-week dosing
Table 4 Toxicities (n=45) T .. .
Toxicity Grade (Common Toxicity Criteria) Grade 3/4 (%)
[ 2 3 4
Leukopenia 4 3 25 8 33 (73%)
Neutropenia 2 2 13 25 38 (84%)
Anemia 12 3 1 4 5(11%)
Thrombocytopenia 5 1 2 0 2 (4%)
Creatinine 5 2 0 0 -
Vomiting 29 6 0 0 -
Hiccough 15 0 0 0 -
Constipation 13 5 0 0 -~
Diarrhea 9 1 0 0 -
Rash 10 4 0 ¢ -~
Neuropathy 4 0 0 0 -
Injection site reaction 4 8 0 0 -
Alopecia 3 0 0 0 -
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Table 5 Outcomes of studies

CDDP (mg/m?)

of VP therapy (VNR days 1 Reference ,VNR (mg/m?)
and 8, CDDP day 1, every
3 weeks) 4 | 25
10 25
1 20-25
1 | 30
Present study |25

80
20
80
80
20

Response Median survival time (months)
28.3% (28/99) 9.2

56.7% (42/14) 10

46.7% (14/30) 10,6

36.2% (47/130) -

51.1% (23/45) 9.6

schedule was adhered to in 85% of all ¢ycles adminis-
tered. In cycles in which noncompliance was seen,
medication was postponed to the 4th to 5th week be-
cause, in most cases, the neutrophil count in the 3rd
week failed to meet the criterion for going on to sub-
sequent cycles. The planned dose intensity was almost
attained since the actual dose mtenSJty was 16.4 mg/m?®
per week for VNR and 24.7 mg/m? per week for CDDP,
accounting for 98% and 93% of the planned values,
respectively [13].

Most adverse reactions were hematological. In par-
ticular, leukopenla and neutropenia of gr ade 3 or worse
occurred in 73% and 84% of 45 patients, respectively.
Others have reported the incidence of leukopenia of
grade 3 or worse to be 8% to 33% [6, 13, 17]. Although
the difference in patient characteristics hinders simple
comparison and analysis of these data, it can be said that
leukopenia was more frequent in our study. The leuk-
ocyte count improved rapidly upon treatment with
G-CSF. Nonhematological toxicities were mild and
adverse reactions of grade 3 or hlgher were not noted.

The combination of VNR 25 mg/m? on days 1 and 8
and CDDP 80 mg/m? on day 1 was administered every
3 weeks to 45 patients with advanced NSCLC in this
phase II study. The response rate was 51.1%; the main
adverse effect was neutropenia. The high response rate
and good tolerability indicate that this combination
therapy is a safe and effective treatment for advanced
NSCLC. Its usefulness will be further verified in phase
IIT studies. : ‘
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Abstract Purpose: Kampo medicine Hangeshashin-to
(TJ-14) which contains baicalin, a f-glucuronidase in-
hibitor, alleviates diarrhea induced by irinotecan (CPT-
11). We conducted a2 randomized comparative trial to
investigate whether support with TJ-14 would prevent
and control CPT-11-induced diarrhea. Methods: Of 44
previously untreated patients with advanced non-small-
cell lung cancer randomized, 41 (18 TJ-14 group, 23
control group) were available for evaluation. The che-
motherapy regimen consisted of a combination of cis-
platin and CPT-11. TJ-14 (7.5 g/day) was administered
orally. Results: Of the 41 patients, 39 experienced diar-
rhea. Compared with the control group, the TJ-14 group
showed a significant improvement in diarrhea grades
(P=0.044) as well as a reduced frequency of diarrhea
grades 3 and 4 (one patient versus ten patients;
P=0.018). However, the two groups showed no differ-
ences in the frequency of diarrhea or the number of days
the symptoms continued. This study was stopped at an
interim evaluation. Conclusion: TJ-14 was effective in
preventing and controlling CPT-11-induced diarrhea.

Keywords Non-small-cell lung cancer - Irinotecan -
Diarrhea - Kampo medicine - Hangeshashin-to
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Introduction

Irinotecan hydrochloride {CPT-11), a semisynthetic de-
rivative of camptothecin, is an anticancer drug which
inhibits nucleic acid synthesis by topoisomerase T inhi-
bition {7, 9]. CPT-11 possesses a wide antitumor spec-
trum, and has been proven to have antitumor effects
against lung cancer [4, 8, 13, 14], colon cancer [17, 19]
and malignant lymphoma [15]. At present, it is used in a
large number of institutions in combination with other
drugs [11, 16]. The leading side effects of CPT-11 include
leukopenia and diarrhea. These side effects are the main
reason for discontinuing administration, and the drug
thus has dose-limiting toxicity [4, 13]. The reduction in
leukocytes is usually improved by the administration of
recombinant human granulocyte colony-stimulating
factor (rG-CSF) [11, 16].

Studies of CPT-11 in monotherapy and combination
therapy regimens have shown that diarrhea occurs in
63-79% of the patients [1, 4, 15, 16, 19]. There are two
types of CPT-11-induced diarrhea: acute diarrhea that
occurs during the early stages of drug administration,
and delayed diarrhea that occurs during later stages. The
former is thought to be caused by the anticholinesterase
actions of CPT-11 [5]. It is mostly transient in nature,
and can be treated effectively with anticholine drugs {17].
The latter, in contrast, can sometimes develop into se-
vere diarrhea. Symptoms in some patients can become
difficult to control, while other patients become unable
to continue taking CPT-11 [17]. The following drugs are
used in several institutions to treat diarrhea clinically:
anticholine drugs [17], loperamide hydrochloride [1, 17],
and Kampo medicine Hangeshashin-to (TJ-14) [18).
Animal experiments have shown that TJ-14 effectively
prevents CPT-11-induced delayed diarrhea [20].

We conducted a randomized comparative trial to
investigate whether support with TJ-14 would prevent
and control CPT-11-induced-diarrhea in combination
therapy with cisplatin and CPT-1! in advanced non-
small-cell lung cancer (NSCLC).
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Subjects and methods |
Patient eligibility |

Subjects entered into the study were NSCLC paliénls attending our
hospital who underwent combination therapy with cisplatin and
CPT-11. None of the patients had received prior therapy. Other
eligibility criteria included an expected survival of at least 12 weeks,

age < 75 years, Eastern Cooperative Oncology Group (ECOG)
performance status (PS) 0-2, and adequate her: atolog:cal function
(WBC 24000/mm’, platelet count 2100,000,;mm®,” hemoglobin
210 g/dD), renal function (serum creatinine < 1.5 mg/dl, creatinine
clearance 260 ml/min) and hepatic function (lotal serum bilirubin

< 1.5 mg/dl, glutamic oxaloacetic transaminas: 'and glutamic py-
ruvic transaminase less than twice the upper limit of the normal
range). This protocol was approved by the ethical committee of the
Tochigi Cancer Center. Written informed consent was obtained
from every patient stating that the patient was aware of the in-
vestigational nature of this treatment regimen. Patients with severe
complications, diarrhea, massive pleural and cardiac effusion, and
symptomatic brain metastasis were excluded from the study. Pre-
treatment evaluation included medical history, physical examina-
tion, complete blood count, serum biochemical analysis, chest
roentgenogram, electrocardiogram, and urinalysis. All patients
underwent a radionuclide bone scan, computerized tomography of
the brain and thorax, and computerized tomography of the ab-
domen. All patients were admitted to the Tochigi Cancer Center
Heospital during this trial. Complete blood count, biochemical tests,
serum electrolytes, urinalysis, and chest roentgenograms were
obtained weekly. Tests of measurable disease parameters such as
computerized tomography were repeated every 4 weeks, Staging
was according to the 4th edition of the UICC TNM classification.

TJ-14 administration |

After informed consent had been obtained, patients were ran-
domized using random numbers to receive cither TJ-14 or not.
Patients in the TJ-14 group were given a total of 7.5 g TI-14
(Tsumura Company, Tokyo) three times a day before each meal in
equal doses, beginning more than 3 days before the start of che-
motherapy. The patients received TJ-14 for a minimum of 21
consecutive days after the start of chemotherapy. When the che-
motherapy was administered for two or morz courses, TJ-14 was
administered following a similar schedule. However, the adminis-
tration of TJ-14 after the second course was optional. Proper
treatment was provided to patients with severe diarrhea, compris-
ing loperamide hydrochloride for diarrhea grade 2 or higher under
the common toxicity criteria (CTC) (versicn 2.0), and codeine
phosphate and electrolyte parenteral fluid for grade 3 or 4 diarrhea.

Evaluation |

The antidiarrheic responses to and adverse effects of TJ-14 were
evaluated based on records kept by the patients and medical staff.
Ttems recorded daily included the features and frequency of stool,
presence and degree of abdominal pain during bowel movement,
presence of night-time bowel movement, and presence of hemor-
rhagic diarrhea. Diarrhea was judged in accordance with the CTC
criteria. Evaluation of diarrhea for both the TJ-14 group and the
control group was made during the first course,

With regard to sample size calculations, the frequency of grade 3
diarrhea in the control group was estimated as 30%, and the fre-
quency of diarrhea in the TJ-14 group as 10%. The number of
subjects needed per group was estimated to be 50 under the con-
ditions a=0.05, §=0.20, by approximation|to normality of the

Study design

estimated difference in the frequency of the subjects who develop
diarrhea. Therefore, the target number of subjects for each group
was set at 60 in consideration of the presence of ineligible and
nonassessable cases. )

Interim evaluation was performed twice, i.e. when 20 and 40
subjects of each group became assessable. The efficacy and safety
evaluations were performed on the basis of the results of these
interim evaluations. With regard to the evaluation of efficacy and
safety in the interim analysis, the study was to be terminated if a
statistically significant between-group difference in the incidence of
diarrhea of grade 3 or greater was observed. If no statistically
significant difference was present, the study was to continue. In the
final analysis, TJ-14 was to be cvaluated as effective if a significant
decrease in the incidence of diarrhea of grade 3 or greater was
observed in the TJI-14 group.

To determine the significance of dlﬁ'erenocs the Wilcoxon rank-
sum test, Student’s ¢-test, and Fisher’s y° test were used in accor-
dance with the nature of the variables.

Chemotherapy

The anticancer drug regimen consisted of combined CPT-11 g]us
infusional cisplatin with 1G-CSF suppott. A dose of 160 mg/m* of
CPT-11 (Daiichi Pharmaceutical Company, Japan) in 500 ml
normal saline or 5% glucose was infused mtravenously (i.v.) over
90 min on day 1, and 20 mg/m® of cisplatin was given daily for
5 days by continuous i.v. infusion. One-third of the daily dose was
administered every § h dissolved in 800 ml physiological saline [11].
rG-CSF (Chugai Pharmaceutical Company, Japan) was adminis-
tered subcutaneously at a dose of 2 ug/kg for, in principle, 16 days
(days 6 to 21), beginning on the day after of completion of cisplatin
administration, once every day, at the same time whenever possible.

Howevcr if the granulocyte count increased to more than 50004
mm? or the white blood count increased to more than 10,000/mm

after reaching a nadir, administration was discontinued. The course
was repeated every 4 weeks, The antiemetic drugs used were
metoclopramide (3 mg/kg per day, continuous infusion for 5 days),
methylprednisolone (125 mg bolus infusion every 8 h, days 1-5),
diphenhydramine (30 mg orally, days 1-7) and alprazolam (1.2 mg

orally, days 1-7). The dose of CPT-11 was reduced to 120 mg/m?
for the subsequent course if grade 3 or 4 diarrhea occurred.

Results

We performed an interim analysis. Of 44 patients ran-
domized, 3 requested cancellation of oral administration
of TJ-14 prior to the start of chemotherapy. Therefore,
41 patients were evaluable, 18 in the TJ-14 group and 23
in the control group. Table 1 shows the patient charac-
teristics. Compared with the TJ-14 group, the control
group had a slightly higher percentage of female, PS 2,
stage III, and squamous cell carcinoma patients,
although differences between the two groups were not
significant. The TJ-14 group received an average 2.4
courses (1-4) of chemotherapy, and the control group,
an average 2.5 courses (1-5). All except two patients in
the TJ-14 group (i.e. 39 patients, 95%) had diarrhea.
Diarrhea occurred on average 6.3 days after the start of
chemotherapy in the TJ-14 group (range 1-11 days) and
5.9 days in the control group (range 1-11 days). The day
on which diarrhea occurred most frequently was on
average 9.2 days after the start of chemotherapy in the
TJ-14 group (range 1-14 days) and 9 days (range 1-
16 days) in the control group.
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Table 1 Patient characteristics (values are number of patients,
except age in years)

TI-14 group Control group P value

Total no. of patients 18 23
Age (years)
Mean
Range

0.334
61.2
37-75

60.4
4474
Sex 0.308
Male 15 16
Female 3 7

Performance status
0 2 3
1 14 16
2 2 4

Stage
III 3 8
v 15 15

Histological type
Adenocarcinoma i4 14
Squamous cell carcinoma 4 8
Adenosquamous 0 1

0.800

0.194

0.595

Table 2 Evaluation of diarthea

TI-14 group Control group P value

CTC grade 0.044
{no. of patients)

0

I

2

3

4

3+4
Frequency

Mean

Total
Duration {days)

Mean 4.4
Total 80

EE=N R~ L V) N}
Scbhoae

0.018

2.39
204

3.52
515

0.17
0.32
0.58
4.7
109

Table 2 shows the evaluations of diarrhea in the TJ-
14 group and the control group during the first course of
chemotherapy. Compared with the control group, the
TJ-14 group showed significantly improved grades of
diarrhea (P=10.044) and had a significantly lower inci-
dence of diarrhea grades 3 and 4 (P=0.018). However,
no differences were seen between the two groups in terms
of frequency of diarrhea or the number of days the
symptoms continued.

After the second course and beyond, 6 out of 15
patients in the TJ-14 group did not receive TJ-14, while 2
out of 20 patients in the control group received T3-14.
With regard to changes in the grade of diarrhea during
the course before and after TJ-14 administration, there
was a change in only one patient in the T}-14 group
(from grade 1 to grade 2), while in the control group,
one patient improved from grade 3 to grade 1. No
serious side effects of TJ-14 were seen except for two
patients who had grade 1 constipation. Thus, TJ-14
significantly reduced the time to onset of CPT-11-
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induced diarrhea. The study was stopped at an interim
evaluation.

Discussion

Diarrhea of grade 3 or greater associated with antican-
cer drugs has been observed in 2% of patients receiving
chemotherapy comprising cisplatin (bolus) and vinde-
sine {3], while the corresponding figure in patients re-
ceiving a combination of cisplatin (continuous infusion)
and vindesine was 17% [10]. The patients in these two
studies cannot be compared without qualification be-
cause of differences in the patient background factors
and dosage of cisplatin; nevertheless, the incidence of
diarrhea of grade 3 or greater is likely to be higher in
patients receiving continuzous mfusion than in those re-
ceiving bolus cisplatin. Additionally, the incidence of
diarrhea of grade 3 or greater has been reported to be
16% with combination chemotherapy comprising cis-
platin (bolus, 60 mg/m?; day 1) and CPT-11 (60 mg/m?%
days 1, 8 and 15) [14]. Hence, because the present regi-
men involved the administration of CPT-11 at a dose of
160 mg/m* on day 1 in addition to cisplatin {(continuous
infusion, 20 mg/m?; days 1-5), the overall incidence of
diarrhea of grade 3 or greater was high (27%; TJ-14
group 6%, control group 43%).

A combination of cisplatin and CPT-11 was adminis-
tered to treat advanced NSCLC, and random
comparative tests were carried out to determine the use-
fulness of TJ-14 for the prevention and control of diarrhea
induced by CPT-11. We performed an interim analysis in
44 patients randomized. TJ-14 significantly reduced the
onset of CPT-11-induced diarrhea. In the TJ-14 group,
the drug improved the grade of diarrhea (= 0.044) and
reduced the incidence of diarrhea grade 3 or 4 (P=0.018).
Thus our study was stopped at an interim evaluation.

It has been reported that medicines such as anticho-
line agents [17] and loperamide hydrochloride [1, 17] are
effective in preventing CPT-11-induced diarrhea. A high
dose of loperamide hydrochloride (2 mg loperamide
hydrochloride once every 2 h) has been shown to be
particularly effective against delayed diarrhea (diarrhea
occurring 8 h and more after CPT-11 administration)
that accompanies high doses of CPT-11 (between 400
and 600 mg/m* of CPT-11 administered once every
3 weeks) [1].

The mechanism of CPT-11-induced delayed diarrhea
is as follows. CPT-11 is changed to 7-ethyl-10-hydroxy-
camptothecin (SN-38) in the liver, and SN-38 undergoes
glucuronate conjugation changing into inactive SN-38
glucuronide. Later, it is excreted into the bile, and is then
deconjugated by f-glucuronidase contained in the intes-
tinal bacteria to become SN-38 once again [6]. This SN-
38 directly damages the intestinal mucous membrane and
induces delayed diarrhea [2]. Therefore, it is considered
possible to prevent CPT-11-induced delayed diarrhea by
using a glucuronide inhibitor of f-glucurenidase [12].
Kampo medicine (TJ-14) contains components of baic-
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alin which serve as this glucuronide. Experiments with
rats have shown that it effectively prevents CPT-11-in-
duced delayed diarrhea [20], Sakata et al.|{18] have re-
ported that TJ-14 can effectively prevent diarrhea caused
by CPT-11. As a side effect of TJ-14, constipation oc-
curred in 10% of patients in the study by Sakata et al.
[18} and in 11% of patients in our study, although they
were all mild grade 1. |

Concerning comparative tests using Kampo medicine
as the control drug, we were unable to make a placebo
formulation because of the Kampo drug’s distinct shape
and smell, and therefore could not carry out double-
blind comparative tests. As our study did not use a
double-blind test method, the results raay have been
affected, to a certain extent, by bias on the part of the
patients and physicians. '

In conclusion, TJ-14 was able to alleviate CPT-
11-induced diarrhea in advanced NSCLC. The clinical
usefulness of TJ-14 must be studied further, based on
our results, by administering the drug to prevent the
onset of CPT-11-induced diarrhea and 'conducting a
large-scale cooperative trial with other institutions.
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Abstract

Background. To clarify the role of erythropoietin (Epo) in
hepatic tumor angiogenesis, expression of Epo and its re-
ceptor (Epo-R) and content of Epo were investigated in
murine chemically induced hepatic tumors.

Methods. To induce hepatic tumors and cirrhosis,
diaminobenzidine was administered to Wistar rats for 5
months. In total, 30 hepatic tumors of greater than 3mm in
diameter were induced in 12 rats. The 30 hepatic tumors
were resected with the surrounding hepatic tissues. The
Epo content was measured by a radioimmunoassay (R1A)
method. The number of tumor vessels in a definite area was
counted in 100 areas of each tumor. To demonstrate the
expression of Epo-R in tumors or surrounding liver tissues,
immunchistochemial staining for Epo-R was performed.
Results. The Epo content of tumors ranged from 6.1 to
97.8mU/m], with a median of 21.8mU/ml, which was
significantly higher than that of the cirrhotic tissues adjacent
to the tumors. Epo was not detectable in the normal or
cirrhotic liver tissues without tumors, A significant correla-
tion between Epo content and vascular density was noted
in the 30 hepatic tumors (correlation coefficient, 0.480;
P = 0.01). Immunoreactive Epo-R was detectable in the
endothelium of intervening vessels of all hepatic tumors
examined.

Conclusion. The Epo/Epo-R system is related to the angio-
genesis of murine hepatic tumors.
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Introduction

Erythropoietin (Epo) is a glycoprotein with a molecular
weight of 34000 daltons. Epo is a key factor for regulating
erythropoiesis, by stimulating the proliferation and differ-
entiation of late erythroid precursor cells. Hypoxia in-
creases the production of Epo, and hyperoxia reduces the
amount of Epo.™? Epo is activated by binding to its specific
receptor (Epo-R)." In adults, Epo is mainly produced by the
kidney, although it is synthesized in the liver during fetal
life.* However, recently, many extrarenal and extrahepatic
production sites of Epo were reported, such as the brain,’
embryos including the developing nervous system,’ yolk
sac,” uterus, and ovary.””’

At these extrarenal and extrahepatic Epo production
sites, Epo may play a role other than erythropoiesis. There
is accumulated evidence that Epo has angiogenic activity:’
Epc-R mRNA has been demonstrated in endothelial
cells.***"! Epo stimulates the proliferation and migration of
endothelial cells in vitro'? and in vivo angiogenesis.**"

In the mouse uterus, Epo is involved in 17B-estradiol
(E2)-dependent cyclical uterine angiogenests via Epo-R
expressed in the vascular endothelial cells.f Recently,
Yasuda et al.® demonstrated that inhibition of Epo signaling
destroyed xenografts of ovarian and uterine cancers in nude
mice.

There are several case reports that human hepatocellular
carcinoma (HCC) and renal cell carcinoma {RCC) pro-
duced marked erythrocytosis and increased the levels of
serum Epo or the production of Epo-like activity in cell
cultures.”*"® Because both HCC and RCC are hypervascular
tumors and the liver and kidney are major Epo production
sites, it is suggested that Epo signaling may contribute to the
development and progression of malignant hepatic tumors.
Thus, to clarify the role of Epo in the angiogenesis of he-



patic tumors, expression of Epo and Epo-R were investi-
gated in chemically induced murine hepatic tumors.

Materials and methods

Animals and tumors

Male Wistar rats were purchased from Clea Japan (Tokyo,
Japan) at 8 weeks of age. To induce hepatic tumors, 45 rats
were placed (4 rats per each aseptic chamber) in a specific
pathogen-free room, and given a carcinogenic diet contain-
ing 0.06% 3'-methyl-4-dimethylaminoazobenzene (3'-Me-
DAB) for 5 menths.” Development of hepatic tumors was
examined by ultrasonography every weeks 5 months after
the start of 3'-Me-DAB administration. A total of 30 tu-
mors greater than 3 mm (range, 3-15 mm) in diameter were
detected in 24 of the 45 rats, and used for the present
analysis. In addition, 5 rats given sterilized normal pellets
for 5 months were used as controls.

Deep anesthesia was induced in the raté with pentobar-
bital sodium (0.8mg/kg), and only tumor tissues were
resected, without the surrounding cirrhotic tissues, in
the first 12 tumors that appeared in 12 rats. In the later
analysis, hepatic tumors, with the surloundmg hepatic
tissues, were resected for the remaining 18 tumors in 12 rats.
The adjacent cirrhotic tissues were sampled 3-7mm from
the edge of each tumor. The tumors with or without sur-
rounding cirrhotic tissues were dissected into two pieces;
half of the tumor was fixed in Zamboni solution for
immunostaining and hematoxylin-eosin (H&E) staining,
and the other was frozen in liquid nitrogen for determina-
tion of Epo content. In addition, five pieces of cirrhotic
tissues without hepatic tumeors in the same lobe and five
pieces of normal liver tissues obtained from control rats
were processed similarly.

Determination of Epo

The content of Epo was determined by a radioimmunoassay
(RIA) method (Ohtuska Assay, Tokyo, Japan). Thirty
pieces from all 30 tumors and the 18 pieces%of the adjacent
cirrhotic tissues were studied. The tissue blocks were
homogenized, using phosphate-buffered saline (PBS) with
0.5% Tween 20 at five times the weight of the blocks. In
addition, the content of Epo was determined for the five
pieces of cirrhotic tissues without hepatlc| tumors in the
same lobe and five pieces of normal liver tissues obtained
from control rats.

Immunchistochemical staining for Epo-R

After eryprotection, the specimens were cut into 6-pm slices
with a cryostat. The sections were stained by the labelled
streptavidin biotin method, using a Vector ABC kit (Vector
Laboratories, Burlingame, CA, USA). As the primary
antibody against Epo-R, rabbit anti-mouse Epo-receptor
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polvclonal antibody was used (1:500 dilution). Control
sections were stained with non-immune rabbit y-globulin.

Vascular density

Specimens were stained with anti-Factor-Vill (Dako,
Carpinteria, CA, USA; 1:200 dilution) 1o identify the vas-
cular endothelial cells. Capiilaries were counted in a
definite area at X200 magnification in each tumor. Vascular
density was defined as the number of vessels per 100 areas.

Statistics

Correlation between vascular density and Epo content was

evaluated by Spearman nonparametric rank correlation,”
and difference in Epo content between a tumor and its

surrounding cirrhotic tissues was evaluated by paired r-test.

Different in Epo content according to the histologic type of

tumor was evaluated by non-paired ¢-test. A P value of less

than 0.05 was considered to be significant.

Results

Of the 30 tumors, 13 were HCCs; 8, cholangiocell
carcinomnas; 7, poorly differentiated carcinomas; and 2,
hamartomas.

The Epo content ranged from 6.1 to 97.8mU/ml, with a
median of 21.8 mU/ml in all 30 tumors, and Epo content was
less than 5.0mU/ml in the normal liver tissues and cirrhotic
tissues without hepatic tumors. HCCs contained 22 =
11 mU/ml Epo (mean * SD); cholangiocell carcinomas, 43
+ 22mU/ml; poorly differentiated carcinomas, 34 * 20mU/
ml; and hamartomas, 10 = 4mU/ml. There was no
significant difference in the Epo content according to the
histologic type of tumors.

The vascular density values per 100 areas were 263 = 151
{mean * SD) in HCCs, 205 * 142 in cholangiocell carcino-
mas, 210 = 124 in poorly differentiated carcinomas, and 114
* 22 in hamartomas (Table 1). There was a significant .
correlation between Epo content and vascular density in the
analysis of all 30 tumors (Fig. 1; correlation coefficient,
0.430: P = 0.01). A significant correlation was also noted for
the 13 HCCs (Fig. 2; correlation coefficient, 0.671; P =
0.02). However, there was no significant correlation for the

Table 1. Content of erythropoietin {Epo) and vascular density in
hepatic tumors

Type of tumor Content of Vascular density
Epo (mU/ml) per 100 areas
HCC{n = 13) 22 = 11 (9-33) 263 = 151
Cholangiocell ca. (n = 8) 43 = 22 (21-65) 205 *+ 142
Poorly diff. ca. (n = 7) 34 > 20 (14-54) 210+ 124
Hamartoma (n = 2) 10 = 4 (6-14) 114 * 22

Values are means * SD., with ranges in parentheses
HCC, hepatocellular carcinoma; diff. differentiated; ca., carcinoma
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Fig. 1. Correlation between erythropoietin (Epo) content and vascular
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by Spearman nonparametric rank correlation (correlation coefficient,
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eight cholangiocell carcinomas. In addition, no significant
correlation was noted between tumor size and Epo content
or between tumor size and vascular density.

For all rats fed 3'-Me-DAB for 5 months, the whole of
the hepatic tissue showed cirrhotic changes macroscopi-
cally. Figure 3 shows the relation between the content
of Epo in 18 tumors and the cirrhotic tissues adjacent to
the tumors. In 16 of the 18 tumors, the Epo content was
higher than that of adjacent cirrhotic tissues. The mean
Epo content of the tumors was significantly higher than
that of the adjacent hepatic tissues (P < 0.05; paired
t-test).

Figure 4 shows the immunohistochemical staining for
Epo-R. For all 30 tumors, Epo-R was detected in the endot-
helium of the intervening vessels. On the other hand, no
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immunoreactive Epo-R was discernible in the wall of the
hepatic vasculature in the cirrhotic tissues adjacent to the
tumors.

Discussion

In the present study, content of Epo and localization of
Epo-R were investigated using chemically induced rat
hepatic tumors. In this study, Epo was significantly more
common in all the hepatic tumors, including HCCs,
cholangiocell carcinomas, poorly differentiated carcinomas,
and hamartomas, than in normal liver tissues and cirrhotic
tissues. In addition, the Epo content was significantly higher



Fig. 4ab. Immunohistochemical
staining for Epo-R. Epo-R was
detected in the wall of the inter-
vening vessels in HCC, although
no staining was noted in the wall
of bile ducts (a). No immunoreac-
tive Epo-R was discernible in the
wall of the hepatic vasculature in
the cirrhotic tissues adjacent to
the tumors (b). a, b X200

in tumor tissues than in the adjacent cirrhotic tissues
{Fig. 3).

These results suggest that the murine hepatic tumor cells
produce Epo. Although expression of Epo mRNA was not
evaluated in the present study, Epo mRNA is expressed in
HepG2, which is a human hepatoma cell linz." In addition to
the reports of other human hepatoma cell lines that produce
Epo," there are clinical case reports of Epo-producing
HCCs with erythrocytosis."'* Erythrocytosis is one of the
common paraneoplastic syndromes in HCC, with an inci-
dence ranging from 2% to 12%.' As Epo is normally pro-
duced by the fetal liver, the production of Epo by hepatic
tumors may represent a dedifferentiated function of the
tumor cells. In this study, the presence of erythrocytosis in
rats with tumors showing a high Epo content was not dem-
onstrated, as the number of red blood cells was not counted.
However, erythrocytosis is unlikely to have occurred in the
rats, because their tumors were very small in diameter. In
the clinical reports, erythrocytosis was reported in patients
with advanced HCCs."*'*

There is accumulated evidence that Epo has angiogenic
activity.' Epo stimulates the proliferation and migration of
human and bovine endothelial cells, and it also stimulates
angiogenesis in the rat thoracic aorta and mouse cyclic uter-
ine angiogenesis.*'"? Epo is involved not only in physiologi-
cal angiogenesis but also in tumor angiogenesis of ovarian

and uterine cancers.! In the present study, alsigniﬁcanl cor-

relation between Epo content and tumor vascular density
was demonstrated for hepatic tumors (Figs! 1, 2). In addi-
tion, immunohistochemical staining revealed the presence
of Epo-R in the endothelium of intervening tumor vessels.
These findings suggest the presence of a loop in the Epo/
Epo-R system, i.e., Epo is secreted by hepatic tumor cells
and it affects vascular edothelial cells via its receptors, and
promotes angiogenesis in a paracrine manner. It is, thus,
suggested that Epo is an important factor for the angiogen-

esis of murine hepatic tumors.

In the present analysis, no immunoreactive Epo-R was
detected in the wall of the hepatic vasculature in the cir-
rhotic tissues adjacent to the tumors, although Epo-R was
noted in the endothelium of intervening tumor vessels. The
reason for this selective expression of Epo-R in the tumor
vessels is unclear. The immature nature of tumor vessels
compared with mature hepatic vessels may be related to the
selective expression of Epo-R.

HCC is a distinctively hypervascular tumor and angio-
genesis is important in the process of hepatocarcinogenesis.
Portal blood supply is gradually replaced by arterial blood
supply with the progression of HCC. Vascular endothelial
growth factor (VEGF) is known as one of the most potent
angiogenic factors, and its role in the angiogenesis and de-
velopment of HCC has been reported.** Because hypoxia
increases the production of both Epo and VEGF, both sys-
tems may act in the angiogenesis mechanism of hepatic
tumors.'” In the present study, unfortunately, the content of
VEGF could not be measured because of the small volume
of the tumor tissues. In addition, immunostaining for VEGF
failed in this study, due te unknown reasons. In a future
study, the relationship between Epo and VEGF could be
evaluated. Such a study would be helpful to understand
angiogenesis in HCC,

As we have successfully demonstrated that inhibition of
Epo signalling, by the injection of anti-Epo monoclonal
antibody or a soluble form of Epo-R, resulted in tumor
growth delay of ovarian and uterine cancers,’ the present
results may have implications for the treatment of hepatic
cancers by inhibition of the Epo/Epo-R system.
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An increase in the per centage of HLA-DR-positive peripheral
leukocytes predicts a poor prognosis in patients with squamous
cell ‘carcmoma of the lung

HARUHIKQ NAKAMURA, AUTE IDIRIS, YASUFUMI KATO and HARUBUMI KATO

|
Department of Surgery, Tokyo Medical University Hospital, 6-7-1 Nishi-shinjuku, Shinjuku-ku, Tokyo 160-0023, Japan

Abstract. Immunologic factors that predict survival in patients
with lung cancer have not been established. We examined the
relationship between the percentage of HL A-DR- -positive
peripheral leukocytes [HLA-DR* (%)) and survival of patients
with squamous cell carcinoma of the lung. Before initiating
therapy, peripheral blood was taken from 105 patients with
squamous cell carcinoma of the lung. HLA- DR positivity was
determined by flow cytometry. Patients were divided into
2 groups; a high and a low percentage group. The significance
of the intergroup difference in the KapIan—Meu,r survival curves
was determined by the log rank test. Multivariate analysis
was performed using the Cox proportional hazards model.

The average HLA-DR* (%) was 25.9£10.6% (mean t SD).

Survival in the high percentage group (HLA- I)R* (%) 225.9%,
n=44) was much worse than that in the [ow pcrcentagc group
(HLA-DR* (%) <25.9%, n=61; p=0.0002). The 5-year survival
rate in the high percentage group was only 7.4%, while that
in the low group was 54.3%. Multivariate analyms identified
a significant association between survival and lymph node
metastasis (p=0.0028) and HLA-DR* (%) (p=0.0004). Survival
of patients with stages I, II, and IIIA was worse in the high
percentage group (n=32) than that in the low percentagc group
(n=43; p<0.0001). However, survival of paucnts with more
advanced disease, stages IIIB and IV, was similar in the
high percentage (n=12) and low percentage groups (n=18;

p=0.7610). The peripheral HLA-DR* (%) pnﬂlcts survival of
patients with resectable squamous celi carcir.oma of the lung.

Introduction

Immunologic interactions between host and tumor are an
important determinant of survival in cancer patients. However,
the immunologic factors that predict survwal in lung cancer
have not been well characterized. We preVloust investigated
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Key words: tumor immunity, lung cancer, squamous cell carcinoma,
HLA-DR, lecukocyte, survival

several cell surface markers, NK activity, and lymphoblasto-
genesis in peripheral blood leukocytes taken from lung cancer
patients looking for factors that correlate with a prognosis
(1,2). Although other investigators have reported some of
these celtular immunologic factors predicted survival (3-7),
we found that the percentage of HLA-DR-positive peripheral
leukocytes [HLA-DR* (%)] was the most reliable prognostic
factor in lung cancer. The present study analyzed clinical
data from 105 patients with squamous cell carcinoma of the
lung during a longer follow-up period than the previous study
to determine whether or not HLA-DR* (%) predicts survival.

Patients and methods

One hundred and five patients with squamous cell carcinoma
of the lung, treated from April 1995 to November 1998 in
our institute, were enrolled in this study. These 98 men and
7 women had an average age of 67.7 years (range, 40-90 years).
The diagnosis of squamouns cell carcinoma was based
upon cytologic or histologic examinations. American Joint
Committee on Cancer criteria were used for TNM staging of
lung cancer (8). Stages IA and IB patients were grouped
together as stage I, and stages IIA and IIB patients were
grouped as stage I. Pathologic staging was used when resection
was performed, and clinical staging when it was not. When
surgery was not performed, the presence of lymph node
metastasis was determined by chest computed tomography
(CT). The presence of distant metastases was determined by
brain CT, chest CT, abdominal CT, and bone scintigraphy.
Thirty-nine patients had stage I disease, 10 had stage I, 26 had
stage IIIA, 24 had stage HIB, and 6 had stage IV. Fifty-eight
patients underwent surgery and 47 patients did not undergo
surgery. Photodynamic therapy (9) was performed for centrally
located early squamous cell carcinoma. The mean follow-up
period for patients alive was 45.6 months.

Before initiation of therapy, peripheral blood samples
were obtained, The HLA-DR* (%) was determined as described
previously {1). In short, the HLA-DR* cells were stained
using a lysed whole blood method: 50 mi of blood from each
patient was stained with 50 m! of diluted fluorescein isothio-
cyanate (FITC)-labeled anti-HLA-DR monoclonal antibody,
Leu HLA-DR (Becton-Dickinson, Franklin Lakes, NJ), for
30 min at 4°C in the dark. Then the red blood cells were lysed
1;-5Q{sing buffer. After 15 min, the samples were analyzed by
flow cytometry using the FCM-1 (Nihon-bunko, Tokyo,
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Figure 1. A, Comparison of the percentages of HLA-DR-positive peripheral
leukocytes as a function of the pathologic stage in patients who underwent
resection of squamous cell carcinoma of the lung. Differences between
stages were not significant by the Kruskal-Wallis test (p=0.2976).
B, Comparison of the percentages of HLA-DR-positive peripheral leuko-
cytes as a function of the clinical stage in patients who did not undergo
resection of squamous cell carcinoma of the tung. Differences between
stages were oot significant by the Kruskal-Wallis test (p=0.5406).

Japan). Results are expressed as percentages of the total
leukocyte count.

The significance of differences in the HLA-DR* (%)
between groups were compared using the Mann-Whitney
U test for 2 groups and the Kruskal-Wallis test for 23 groups.
The patients were divided into a high percentage group, greater
than or equal to the average percentage and a low percentage
group, less than the average, to determine the correlation
between HLA-DR* (%) and survival. The survival rate was
calculated by the Kaplan-Meier method. Survival differences
were compared using the Jog rank test. A multivariate survival
analysis was evaluated according to the Cox proportional
hazards model in order to detect independent risk factors
adjusting for the confounding factors. P<0.05 was considered
significant.

Results
The average HLA-DR* (%) in all 105 patients was 25.9+10.6%

{mean + SD). The HLLA-DR* (%) was similar in patients who
did and did not undergo resection (p=0.3179). Additionally,
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Figure 2. Kaplan-Meier overall survival curves comparing the HLA-DR-
positive peripheral leukocytes high percentage group and the low percentage
group in 105 patients. The difference was significant by the log rank test
(p=0.0002).

Table I. Survival analysis of 105 patients with squamous cell
carcinoma of the lung in a Cox proportional hazards model.

Multivariate analysis
P-value (HR: 95% CI}

Prognostic factor

Age

267.7 vs. <67.7 0.3934 (1.015: 0.981-1.051)
Gender

Men vs. women 0.1399 (4.622: 0.606-35.10)
T-factor

Tycvs. Ty 0.2555 (1.499: 0.746-3.012)
N-factor

N,;vs. Ny 0.0028 (2.728: 1.414-5.263)
M-factor

M, vs. M, 0.2925 (1.715: 0.628-4.695)
HLA-DR* (%)

2259 vs.<25.9 0.0004 (2.743: 1.565-4.808)

HR, hazard ratio; CI, confidence interval.

HLA-DR* (%) between stages was similar overall and in
patients who did and did not undergo resection (Fig. 1).
Survival in the high percentage group {HLA-DR* (%)
225.9 %; n=44] was significantly worse than in the low
percentage group [HLA-DR* (%) <25.9%; n=611} with 5-year
survival rates of 7.4 and 54.3%, respectively (Fig. 2). Multi-
variate analysis including age, gender, T-factor, N-factor,
M-factor, and HLA-DR* (%) as co-variables indicated a
significant association between survival and lymph node
metastasis (p=0.0028) and HLA-DR* (%) (p=0.0004) (Table I).
Among the 58 patients who underwent resection, survival
in the high percentage group (n=29) was worse than that in
15%ow group (n=29), with 5-year survival rates of 9.3 and
67.6%, respectively (Fig. 3). Among the 47 patients who did
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Figure 3. Kaplan-Meier survival curves comparing the HLA-DR-positive
peripheral leukocytes in high and low percentage group in 58 patients who
underwent resection of squamous cell carcinoma of the lung. The difference
was significant by the log rank test (p=0.0003). ‘
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Figure 4. Kaplan-Meier survival curves comparing the HLA-DR-positive
peripheral leukocytes in high and low percentage group in 47 patients who
did not undergo resection of squamous cell carcinoma of the lung. The
difference was significant by the log rank test (p=0.0214‘).
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Fipwe 5. Kaplan-Meier survival curves comparing the HLA-DR-positive
peripheral leukocytes in high and low percentage group in stages 1, 1L, and
111A of patients with squamous cell carcinoma of the lung. The difference
was significant by the log rank test (p<0.0001).

not undergo resection, survival in the high percentage group
{n=15) was worse than in the low percentage group (n=32),

with no S-year survivors in the high percentage group and at

41.5% survival rate in the low percentage gr()ﬁp (Fig. 4).
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Figure 6. Kaplan-Meier survival curves comparing the HLA-DR-positive
peripheral leukocytes in high and low percentage group in stages 1B and
1V of patients with squamous cell carcinoma of the lung. The difference was
not significant by the log rank test (p=0.7610}.

Among patients with stages I, II, or IITA disease, survival
in the high percentage group (n=32) also was worse than in
the low percentage group (n=43), with 5-year survival rates
of 12.5 and 71.5%, respectively (Fig. 5). However, survival
in the high (n=12} and the low (n=18) percentage groups
were similar in patients with more advanced disease, stages
IIA and IV (Fig. 6).

Discussion

HLA-DR antigens are shared by activated T cells, activated
NK cells, B cells, monocytes, macrophages, dendritic cells,
and hematopoietic progenitor cells (10}. A decrease in
peripheral blood monocyte HLA-DR expression has been
correlated with a poor prognosis in patients with severe injury
or sepsis (11-13). Conversely, our study of patients with lung
cancer revealed that an increase in HLA-DR* (%) strongly
correlates with a poor outcome. We performed additional
flow cytometric analyses to determine the HLA-DR* subset
more precisely using double-staining with combinations of
HLA-DR/CD4 and HLA-DR/CDS in another series of patients
with lung cancer. In that study, the subset that best predicted
poor survival was HLA-DR* CD8- leukocytes (14).

We believe the following facts are relevant: i) HLA-DR*
(%) does not increase with stage progression. Since the HLA-
DR* (%) does not rise to maintain a correlation with the patho-
logic or clinical stages, some immunologic reactions probably
are induced by only some tumnor cells through an increase in the
number of HLA-DR* cells. i} HLA-DR* (%) predicts survival
in patients with squamous cell carcinoma, but not in patients
with adenocarcinoma (2). This finding implies that tumor
immunogenicity plays an important role in determining
survival. For example, spontaneous regression of squamous
cell carcinoma of the lung has been the subject of several
reports (15-19), but this phenomenon has not been documented
in adenocarcinoma of the lung, probably due to lower immuno-
genicity of this histologic type. iii) Survival differences related
to the HLA-DR* (%) disappear in stages 1IIB and IV. This

5-may be because the host immune response is weakened in

advanced disease.
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The status of HLA-DR expression by peripheral leuko-
cytes and prognosis in cancer patients has received little
attention. Tisch et ai (20) studied peripheral leukocytes in
patients with head and neck squamous cell carcinoma and
found a negative cormrelation between survival and HLA-DR6
positivity. Yacyshyn et al (21) reported that patients with
breast cancer who showed a greater than median decrease in
peripheral CD20-HLA-DR* cells following cyclophos-
phamide treatment had a survival advantage over patients who
had less than the median decrease in the percent of the same
subset. Kikuchi er af (22) reported that the percentage of
peripheral CD3*HLA-DR* cells in patients with ovarian
cancer with minimal residual tumors after surgery was higher
than it was pre-operatively, while the value in patients with a
large residual tumor volume was lower. Arista et al (23)
reported greater numbers of peripheral HLA-DR* T lympho-
cytes in patients with colorectal cancer than in healthy
volunteers. These reports on breast, ovarian, and colorectal
cancer suggested that certain subsets of HLA-DR* cells are
induced by the presence of cancer cells. We do not believe
that the stimulation of leukocytes by cancer cells is always
advantageous in cancer patients. Although we did not analyze
cytokines in the present study, a Th1/Th2 imbalance in
cancer patients (24-26) may play an important role in killing
cancer cells in the host's immune response. Ito et al (27)
reported that the Th1/Th2 ratio in infiltrative lymphocytes is
elevated in patients with squamous cell carcinoma of the lung.
In addition, Gerrard et al (28) reported that a Th2-type
cytokine, interleukin 4, increases HLA-DR expression in
normal human monocytes. Thus, an increase in the HLA-DR*
(%) in patients may reflect a Th2-dominant state that makes the
prognosis in these patients worse. Further studies are needed
on this point.

In conclusion, HLA-DR* (%) can be a useful immuno-
logic marker to predict survival in potentially respectable,
stages IA to ITTA squamous cell carcinoma of the lung,
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Outcome of Surgery for Small Cell Lung Cancer - :
Response to Induction Chemotherapy Predicts Survival
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Abstract

Backgronnd: The role of surgery for local control of small cell
hing cancer (SCLC) is controversial. Methods: Slxty—mne CONsSec-
utive patients who underwent complete resection of SCLC in our
hospital were reviewed. The patients included 62 men and 7
women. Clinical stage at the time of dragnos:s was ¢-stages IA
and B in 29, c-stagesllAand Bin 12, c-stage]llA in 21, and c-stage
11IB in 7. Results: Thirty-twao patients received induction chemo-
therapy, and 37 patients underwent initial surgery. The overall
response rate te induction chemotherapy was 71.9%. The survival
rate stratified by clinical stage at the time of d:agnosis was 48.9%
for c-stage 1, 33.3 % for c-stage 11, 20.2% for c—stag‘e 1I1A, and 0% for

c-stage HIB. Downstaging after induction chemotherapy con-
ferred a survival benefit. Survival after lobectomy or bilobectomny
was better than after pneumonectomy. Patients who received
adjuvant chemotherapy survived longer than patients who did
not. Cenclusions: Surgery combined with chemotherapy is a
therapeutic option in selected patients with SCLC. Patholsgic no-
dal status and response to induction chemotherapy are predic-
tors of survival.

Key words
Chemotherapy - lung cancer - surgery - survival - small cell lung

cancer

Introduction

Small cell lung cancer {SCLC) is considered a system:c disease,
because the potential for hematogenous and Iymphogemc me-
tastases is high. At present, concurrent chemoradiotherapy for
limited disease (LD} and chemotherapy for extenswe disease
{ED) are standard practice. About 30 years ago a randomized
study by the British Medical Research Council [1] concluded that
radiotherapy alone for LD was superior to surg| ery. However, the
lecal recurrence rate after radiation therapy alone subsequently
was reported to be 18% to 69% [2]. The Veteran's Administration
Surgery Oncology Group [3] reviewed data on 148 resected
SCLCs to evaluate the role of adjuvant chemotherapy in non-
small cell lung cancers {NSCLCs) and reported a 59.5% 5-year
survival rate for stage 1A disease. Since then, 5{:\"eral series look-

ing at the role of surgery for SCLC have been reported from differ-
ent institutions. The University of Torento Lung Oncology Group
[4] treated 119 SCLCs with surgery and multi-modality therapy.
The overall 5-year survival rate in that study was 39%, and the
rates stratified by pathologic stage were 51% in stage I, 28% in
stage II, and 19% in stage 11l. These survival rates were relatively
good and represent an acceptable outcome.

To define the role of surgery for SCLC, the Lung Cancer Study
Group [5] randomized cases of LD excluding stage I, to undergo
resection or not after 5 cycles of chemotherapy with CAV (cyclo-
phosphamide [CPA] + adriamycin |ADR] + vincristine [VCR]) fol-
lowed by radiation. In that study, surgery did not improve surviv-
al. ’
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At present, the role of surgery combined with chemotherapy or
radiotherapy for ocal control of SCLC is still controversial, Even
when a radiographic complete response is obtained, up to 75%
of patients have residual viable cancer cells in the surgical speci-
men [6]. Also, residual chemoresistant NSCLC coexist with SCLC
in 10% to 25% of specimens resected after administration of che-
motherapy [7]. Therefore we believe that complete resection of
the primary tumor is indicated in some circumstances. In Ger-
many, a phase Il multicenter trial [8] to treat patients with ad-
vanced SCLC, stages IIB/lliA, using combined modality therapy
including surgery, proved effective in achieving local control
and in increasing survival after complete resection. This is an en-
couraging outcome and validates the role of surgery for SCLC in
combination with chemotherapy or radiotherapy. We retrospec-
tively analyzed consecutive patients who underwent surgery for
SCLC in our hospital to better define the role of surgery in this
disease.

Patients and Methods

From January 1977 through December 2002, 79 patients under-
went resection of an SCLC in our hospital. The 69 patients in
whom complete resection was achieved were the subjects of this
study. Table 1 shows the clinicopathologic characteristics of the
study group. The patients included 62 men and 7 women, age
range 39 to 79 years (mean, 62.2). Disease stage was determined
based on the American Joint Committee on Cancer criteria [9].
Clinical stages at the time of diagnosis were c-stages A and Bin
29, c-stagesllAand B in 12, ¢-stage l1lA in 21, and c-stage [IIBin 7.
Thirty-two patients received induction chemotherapy followed
by surgery, and 37 patients underwent initial surgery. Forty-
eight patients received adjuvant chemotherapy. In the induction
chemotherapy group, 62.5% (20/32) patients had c-stage IlIA dis-
ease or higher stages. Conversely, only 22.6% (8]37) patients in
the initial surgery group had c-stage IIA disease or higher. Me-
dian follow-up of patients alive was 65 months.

The survival rate was calculated by the Kaplan-Meier method.
Significance of the survival differences between groups was eval-
uated by the log rank test, A multivariate analysis was carried cut
according to the Cox proportional hazards model to identify in-
dependent risk factors. p < 0.05 was considered significant.

Results

Table 2 shows the therapy administered to the patients in this
study. Most patients {59/69, 85.5%) received chemotherapy be-
fore andfor after surgery. We used CPA-based chemotherapy
(CPA 800mg/m? on day 1. ADR 50mg/m? on day 1, and VCR
1.4mg/m? on day 1} until the mid-1980s, and platinum-analog-
based chemotherapy (cisptatin {CDDP] 80 mg/m? on day 1 and
etoposide [VP-16] 100 mg/m? on day 1, 3 and 5, or carboplatin
[CBDCA] 400 mg/m? and VP-16 100mg/m? on day 1, 3 and 5)
after the mid-1980s as the standard regimen. The numbers of
cycles ranged from 1 to 6.

The overall radiographic response rate to induction chemother-
apy was 71.9% (23/32): there was .complete response in 4

T A N T T

Table 1 Demographics and clinical characteristics of patients who
underwent surgery for small cell lung cancer

Total Induction chemo- Initial surgery
{n=63) therapy {n=32} {n=37}
Cender
Male 62 28 34
Female 7 4 3
Age
Mean+ 5D 62.2+£9. 58.5+7.8 645195
Clinical stoge
1A 15 1 14
iB 14 4 10
HA 1 1 0
1B 11 6 5
1A 21 15 6
ms 7 5 2
v 0 0 0
Pathologic stoge
1A 21 9 2
1B 4 5
A 2 2
18 8 3 5
1A 16 9 7
18 10 4 6
v 1 1 ¢

Table 2 Combination chemotherapy regimens and surgery for
small cell lung cancer

induction therapy (n=32)  Adjuvont therapy (n = 48)°
Chemo. Chemo.+Rod. (hemo. (hemo.+Rod.

CODP or CBDCA bosed

copP+VP-16 20 1 17 1

CBDCA + VP-16 3 1 13 0

CPA based

CAV 5 2 1"

Total 28 4 41

Chemo. = chemotherapy; Rad. = radiotherapy

CDDP = cisplatin; CBDCA = carboplatin; VP-16 = etoposide;

CPA = cyclophosphamide; CAV = CPA + ADR {adriamycin} + VCR (vincristing)
4 Both induction and adjuvant therapy were performed in 21 patients.

(12.5%), partial response in 19 (59.4%), and stable disease in 9
(28.1%). Pathologic complete response was obtained in 3 cases
(9.4%). The surgical specimens contained smal) cell carcinoma
and another type of cancer, so-called combined smatl cell carci-
noma {10], in 7.2% (5/69); combined small cell and adenocarci-
nomas were found in 3 and combined smal! ceil and squamous

cell carcinomas in 2 cases.
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