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Table 1. Univariate analysis of variables associated with pancreas-related abscess

139

P value;
No abscess Abscess patients with vs
(n=587) (n=176) without abscess
Preoperative variables
Sex
Male 413 (87.1%) 61 (12.9%) 0.080
Female 174 (92.1%) 15 (7.9%)
Age (years) 59.5 (22-91): 62.8 (44-84)2 - 0.004
Body mass index (kg/m?) 21.7 (12.2-37.7) 22.6 (15.0-31.5) 0.008
Perioperative variables
Depth of tumor invasion
Early (T1) 133 (95.0%) 7 (5.0%) 0.007
Advanced (T2, T3, T4) 454 (86.8%) 09 (13.2%)
Curability of operation
Curative (R0) 480 (87.8%) 07 (12.2%) 0.200
Noncurative (R = 1) 107 (92.2%) 9(7.8%)
Operation time (min) 260 (90-580)2 286 (140-540): 0.024
Blood loss (ml) 565 (25-3776)> 587.5 (70-4457): 0.123
Extent of dissection
DO, D1 207 (96.3%) 8 (3.7%) 0.000
D2, D3 380 (84.8%) 68 (15.2%)
Dissection methods for nodes along the distal splenic artery
Dissection
Distal along distal
Splenectomy pancreatectomy splenic artery
1. No No No 155 (98.1%) 3(1.9%) 0.000
2. Yes No No 49 (90.7%) 5(93%)
3. No No Yes 10 (83.3%) 2 (16.7%)
4, Yes No Yes 309 (86.3%) 49 (13.7%)
5. Yes Yes Yes 64 (79.0%) 17 (21.0%)

Splenectomy (yes), pancreatectomy (no), dissection along distal splenic artery (yes) indicates pancreas-preserving total gastrectomy method

*Median values, with ranges in parentheses

Table 2. Multivariate predictors of pancreas-related abscess

95% Confidence

SAEE

Variables P value Odds ratio interval of odds ratio
Preoperative variables
Age (continuous) 0.018 1414 1.060-1.886
Body mass index (continuous) 0.006 1.126 1.035-1.225
Perioperative variables
Dissection methods for nodes along the distal splenic artery
Dissection
Distal along distal
Splenectomy pancreatectomy splenic artery
No No No 1
Yes No No 0.012 6.601 1.505-28.953
No No Yes 0.011 11.973 1.760--81.468
Yes No Yes 0.000 9.130 2.791-29.864
Yes Yes - Yes 0.000 16.724 4.675-59.823




140

H. Katai et al.: Pancreas-related abscess after total gastrectomy

Table 3. Relationship of postoperative events to pancreas-related abscess

No abscess Abscess
Variables (n=1587) (n=176) P value
Re-operation 4 (0.7%) 17 (22.4%) < 0.001
Operation-related death 4 (0.7%) 4 (53%)- 0.008

higher body mass index [9,10]. The observed high mor-
bidity rates in Western trials were related to the age
distribution [11], similar to our findings here.

Our study shows that the dissection of nodes along-
side the distal splenic artery and nodes in the splenic
hilum is an intraoperative risk factor. Distal pan-
createctomy with splenectomy had the highest odds
ratio. However, even when we performed pancreas-
preserving total gastrectomy to avoid pancreas-related
complications, there was still a considerably higher odds
ratio of abscess formation. Pancreas-preserving sple-
nectomy is part of the standard operation in specialized
centers in Japan. Splenectomy without dissection along
the distal splenic artery also had a high risk of abscess
formation.

Japanese retrospective studies have shown that 20%—
30% of patients with advanced cancer in the proximal
stomach have nodal metastasis in the splenic hilum, and
that gastrectomy with resection of these nodes can yield
a S-year survival of 20%-25% [12]. Consequently, in
Japan, dissection of nodes in these areas is performed
routinely.

Although mortality rates from gastrectomy compli-
cated by pancreas-related abscess are lower in Japan
than those reported in Western series [3,4], pancreas-
related abscess formation remains a strong factor in the
mortality and morbidity rates in both Japanese and
Western centers.

Evaluation of the role of splenectomy for proximal
gastric cancer is important. Spleen preservation, avoid-
ing thorough nodal dissection in the splenic hilum as
well as in the distal splenic artery, as described by
groups in the United Kingdom [13,14], should be evalu-
ated in Japan. The Japan Clinical Oncology Group have
recently started a randomized controlled trial to evalu-
ate the effect of splenectomy on postoperative morbid-
ity and longterm cancer-free survival [15].

Conclusions

Pancreas-related abscess after gastrectomy is more
likely to occur in older, obese patients undergoing node
dissection along the distal splenic artery. Because the
abscesses are associated with high mortality and re-

operation rates, the role and oncologic value of splenec- -

tomy has to be considered more carefully. This now
forms the basis of a nationwide trial.
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Identification of risk factors for the development
of complications following extended and superextended
lymphadenectomies for gastric cancer
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Background: Extended lymphadenectomy for gastric carcinoma has been associated with high mortality
and morbidity rates in several multicentre randomized trials.

Methods: Using data from 523 patents registered for a prospective randomized wial comparing
extended (D2) and superextended (D3) lymphadenectomies, risk factors for overall complications and
major surgical complications (anastomotic leakage, intra-abdominal abscess and pancreatic fistula) were
" identified by multivariate logistic regression analysis.

Results: Mortality and morbidity rates were 0.8 per cent (four of 523) and 24.5 per cent (128 of 523)
respectively. Pancreatectomy (relative risk 5.62 (95 per cent confidence interval (c.i.) 1.94 to 16.27)) and
prolonged operating time (relative risk 2.65 (95 per cent confidence interval 1.34 to 5.23)) were the most
important risk factors for overall complications. A body mass index of 25 kg/m? or above, pancreatectomy
and age greater than 65 years were significant predictors of major surgical complications.

Conclusion: Pancreatectomy should be reserved for patients with stage T4 disease. Age and obesity

should be considered when planning surgery.
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introduction

Despite a declining incidence in Western Europe! and the
USAZ, gastric carcinoma remains the second commonest
cause of cancer death worldwide, with over 600 000 deaths
per year®. Given the poor outcome of irresectable disease

treated by other therapeudc modalities in phase II and

M trials®’, the curative weatment of gastric carcinoma
remains primarily surgical. Although the presence of
distant metastases usually precludes curative surgery, this
does not necessarily apply to disease in the regional
lymph nodes, which can be dissected en bloc with the
primary lesion®’. This type of resection may allow
cure, provided that metastases are within the margins
of dissection. Removal of a wider range of lymph nodes
by extended lymph node dissection might increase the

Copyright © 2005 Bridsh Journal of Surgery Society Ltd
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chance of cure, but is inappropriate if the cancer has spread
systemically.

In Japan, gastrectomy plus extended systematic lymi-
phadenectomy (D2 resection) has long been the standard
treatment, even for superficial cancers®. Success with D2
resection has led to the evolution of a superextended
lymphadenectomy (D3 resection) and several feasibility
studies evaluating dissection of para-aortic lymph nodes
have been performed®~12. A randomized trial (Japan Clin-
ical Oncology Group JCOG) 9501) was launched in 1995,
primarily to explore the potental survival benefit of D3
over D2 dissection!®. This trial has provided the oppor-
tunity to evalnate prospectively collected data on gastric
cancer surgery in Japan. The present study represents a
detailed analysis of risk factors for overall and surgical
complications following D2 and D3 resections.

British Journal of Surgery 2005; 92: 11031109
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Batients and methods

Between June 1995 and April 2001, 523 patients registered
in the JCOG 9501 study were allocated randomly to either
D2 (263 patients) or D3 (D2 plus para-aortic lymph node
dissection; 260 patients) resection. Eligibility criteria and
the method of randomization have already been reported
in detaill’. In brief, patients aged less than 75 years of age
with histologically proven and resectable primary gastric
carcinoma with an estimated depth of SS (penetrating the
muscle layer), SE (penetrating the serosa) or SI (invasion
to an adjacent organ) were recruited after giving informed
consent. Patients found positive for free cancer cells by
cytological examination of peritoneal washes and those
with Borrmann type 4 tumours (linitis plastica type) were
excluded. Twelve institutions participated in the trial
initially and 12 other institutions were added to increase
patient recruitment.

After laparotomy, cytological examination of peritoneal
washes was performed, followed by gross examination of
the abdominal cavity and the primary lesion. Only patients
who were negative for free cancer cells in the abdominal
cavity and without evidence of gross para-aortic lymph
node spread, peritoneal carcinomatosis or other distant
metastasis were eligible to participate. The patients were
allocated randomly to either D2 or D3 resection by the
minimization method of balancing the groups according to
T stage (12 versus T3/T4), gross appearance (Borrmann
types 1 and 2 versus Borrmann types 3 and §) and institution.
"The surgeons were notified immediately of the allocation
results and completed the operation accordingly.

Patients underwent appropriate gastrectomy with sys-
tematic lymphadenectomy as allocated. Perigastric lymph
nodes (nodal stations 1, 3, 4, 5 and 6 according to the
Japanese Classification of Gastric Cancer'®) and nodes at
the base of the left gastric artery (7), along the common
hepatic artery (8)and at the base of the splenic artery
(11) were resected routinely. Lymph nodes along the hep-
atoduodenal ligament and behind the pancreatic head (12
and 13) were resected when the primary lesion was located
in the lower third of the stomach. Lymph nodes along
the left side of the cardia (2), within the splenogastric
ligament (4sa) and at the splenic hilum (10) were resected
with the spleen when total or proximal gastrectomy was
performed. Concurrent resection of the pancreatic tail
was not routine during either D2 or D3 resection and was
reserved for patients with direct invasion to the pancreas. In
patients randomized to superextended lymphadenectomy,
para-aortic lymph nodes from the level of the coeliac trunk
down to the root of the inferior mesenteric artery (16a2
and 16bl) were dissected. The mode of reconstruction
following resection was not specified.

Copyright © 2005 British Journal of Surgery Society Ltd
Published by John Wiley & Sons Ltd
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Allinformation on complications was extracted from the
case-report forms for the wial. Anastomotic leakage, intra-
abdominal abscess and pancreatic fistula were considered
to be major surgical complications. Anastomotic leakage
was defined as dehiscence confirmed by radiographic
examination using contrast medinm. Pancreatic fistula
was diagnosed if there was prolonged purulent discharge
containing pancreatic juice from the drainage tube.

Factors that might affect the risk of overall and major
surgical complications were evaluated by univariate analysis
using cross-tabulations. Variables analysed included extent
of lymphadenectomy, splenectomy, pancreatectomy, type
of gastrectomy, pathological (p) T category (pT2 and pT3
versus pT4), sex, age, body mass index (BMI), operating
time, amount of blood loss and need for autologous blood
transfusion. Operating time and blood loss were divided
into tertiles for analysis. Two factors associated with
surgical experience were also evahiated: institations that
enrolled over 20 patients versus those with fewer patients
and first and second halves of the trial (1995~1998 versus
1999-2001). The x? test was used to assess differences
in proportions. The independent contribution of various
factors was assessed by multivariate logistic regression
analysis, with mutual adjustment of potential risk factors for
complications. All factors analysed in the univariate analysis
were included as variables in the multivariate analysis.
‘Two-sided P values are presented. Statistical analysis was
performed using SAS® version 8.12 (SAS Institute, Tokyo,
Japan).

Results

Total gastrectomy was performed in 199 (38.0 per cent)
of 523 patients and proximal gastrectomy in four;

Table 1 Complications

Severe abdominal complications

Pancreatic fistula 30
Abdominal abscess 29
Anastomotic leakage 11
Other complications
Pneumonia 16
Anastomotic stenosis 14
Bowel obstruction/ileus 16
Lymphotrhoea 10
Thoracic effusion requiring thoracic drainage 7
Severs feeding problem requiring prolonged hyperalimentation 6
Wound abscess 5
Postoperative bleeding 3
Severe diarrhoea 3
Urinary tract infection 3
Catheter-induced sepsis 3
Pulmonary embolism 2
Cardiac failure 1
Cholecystitis requiring percutaneous drainage 1

www.bjs.co.uk Byitish Fournal of Surgery 2005; 92: 1103-1109
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the remaining patients underwent distal gastrectomy.
Splenectomy was performed in 191 patients (36-5 per cent)
and distal pancreatectomy in 22 (4-2 per cent). There was
no significant difference in the type of gastrectomy and
incidence of combined resection between the two groups.
Details of patient demographics and tumour stages have
been reported previously!>.

There were four hdspital deaths (0-8 per cent), two
in each group. Two padents suffered from rapid
disease progression and died 3 and 5 months after
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surgery without being discharged from hospital. One
patient died from pnewmonia at 46 days and another
died from massive bleeding from the gastroduode-
nal artery 24 days after operation. Complications were
identdfied in 128 patients (24-5 per cent) and major
surgical complications in 49 patients (94 per cent)
(Table D).

The results of univariate analyses of risk factors
for overall postoperative complicatons are summarized
in Table 2. Only pancreatic resection (P = 0-001) and

Table 2 Univariate and multivariate analysis of risk factors for overall complications

oy

Extent of lymphadenectomy

D2 263 55

D3 260 73
Splenectomy

No 332 64

Yes- 191 64
Pancreatectomy

No 501 115

Yes 22 13.
Extent of gastrectomy

Distal 320 62

Total or proximal 203 86
Invasion to adjacent organs

T2, T3 501 123

T4 22 5
Sex )

M 358 94

F 165 34
Age (years)

<56 160 33

5665 207 . 48

> 65 156 47
Body mass index

<25 448 101

>25 77 27
Operating time (min)

<240 167 ' 23

240-297 179 43

>297 177 62
Blood loss (ml)

<395 174 27

395-710 174 42

>710 175 59
Blood transfusion

Yes 408 87

No 1156 41
Case volume™®

<20 } 147 41

>20 376 87
Period

19951998 295 75

1999-2001 228 53

1.48 (0-99, 2-21) 0.057 0-93 (0-58, 1-51) 0776
1 1

2.1 (141, 317) <0-001 2,05 (0-52, 8-01) 0-304
1 1

4.85 (2.02, 11.63) <0:001 5.62 (1-94, 16.27) 0.001
| 1

2.01 (134, 3.00) <0-001 0-84 {022, 3.27) 0.804
1 1

0-90 (033, 2.50) 0-845 0:37 (0-11, 1-24) 0-107
1 1 .

0.73 (0-47, 1-14) 0:163 0-73 (0-45, 1-19) 0.207
1 1

116 (0.70, 1-92) 0657 1-26 (0.73, 2-17) 0-408
166 {0-99, 2-77) 0.053 1.63 (0-92, 2-89) 0.092
1 1

1-85 (1-10, 8-10) 0.019 1.75 (0-99, 3.08) 0-054
1 1

1.98 (1.13, 3.46) 0.016 1-77 (0:96, 3.25) 0.068
3.38 (1.97, 5.78) <0.001 2.65 (1-34, 5-28) 0.005
1 1

178 (1.01, 297) 0.045 1.05 (0-58, 1-90) 0.886
2.77 (165, 4.64) <0001 1.1 (058, 2.12) 0.754
1 1

2.04 (131, 3-20) 0.002 1-53 (0-92, 2-56) 0-102
1 1

0.78 (0-51, 1.20) 0-256 0-83 (0-51, 1-34) 0-437
1 1

09 0-59, 1-33) 0.566 0-87 (058, 1.35) 0.539

Values in parentheses are 95 per cent confidence intervals. *No. of patients registered.

Copyright © 2005 British Journal of Surgery Soclety Ltd
Published by John Wiley & Sons Ltd
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Tabie 3 Univariate and multivariate analysis of risk factors for major surgical complications

Extent of lymphadenectomy

D2 263 23
b3 260 26
Splenectomy
No 332 20
Yes 191 29
Pancreatectomy
No 501 43
Yes 22 6
Extent of gastrectom:
Distal ’ 320 19
Total or proximal 203 30
Invasion to adjacent organs
T2, T3 501 47
T4 22 2
Sex
M 358 38
F 165 kA
Age {years)
<56 160 7
56-65 207 20
> 65 166 22
Body mass index
<25 446 34
>25 77 15
Operating time (min)
<240 167 8
240-297 179 14
> 297 177 27
Blood loss {ml)
<395 174 10
395-710 174 iR
>710 175 28
Blood transfusion
Yes 408 29
No 115 20
Case volume™
<20 147 16
>20 376 33
Period
19951998 295 30
19992001 228 198

1 1

1.16 (0-64, 2.09) 0623 0.67 (0-82, 1-39) 0.279
1 1
2.79 (1-58, 5.09) <0.001 1.08 (0.15, 7.56) 0-941
1 1
3.99 (1.49, 10.74) 0.003 6.90 (1.86, 25.58) 0.004
1 1
274 (1.50, 5.03) <0001 215 (031, 15.20) 0.442
1 coq
0.97 (0-22, 4.26) 0964 0.87 (0067, 2.01) 0-246
1 ' 1
0-60 (0-30, 1-21). 0160 0.57 (0.25, 1-27) 0169
1 . 1
234 (0.96, 5.67) 0061 3.06 (1.15, 8.20) 0.026
3.5 (1.49, 8.66) 0.006 4.04 (1.48, 11.02) 0.006
1 t 1
293 (1.51, 5:69) 0.001 3.2 (1-54, 7-12) 0.002
1 1
1.60 (069, 4-13) 0252 1.60 (0-60, 427) 0-350
3.58 (1.58, 8.12) 0002 2.96 (1.08, 8:55) 0045
1 1
1.11 (0-46, 2.68) 0822 0.47 (017, 1:30) 0145
3.12 (1.47, 6.65) 0.003 0.86 (0-32, 2:31) 0767
1 1
2.75 (149, 5.08) <0001 1.99 (0.97, 4.08) 0.061
1 1
0.79 (0-42, 1-48) 0457 0.76 (0-36, 1.57) 0.454
1 1
0-80 (0-44, 1-47) 0.475 0.83 (043, 1.61) 0575

Values in parentheses are 95 per cent confidence intervals. *No. of patients registered.

" prolonged operating time (patients in the upper tertile
for whom the operating time was more than 297 min;
P = 0-005) were identified as significant independent risk
factors for overall complications (Tzble 2). A BMI of 25 or
more was close to significance (P = 0-054). -

The results of univariate analyses of risk fac-
tors for major surgical complications are summarized
in Table 3. Multivariate analysis identified BMI (P =
0-002), pancreatic resection (P = 0.004), age (5665 years,
P =0.026; over 65 years, P = 0-006) and operating time

Copyright © 2005 British Journal of Surgery Society Ltd
Published by John Wiley & Sons Ltd

over 297 min (P = 0-045) as significant independent risk
factors for major surgical complications (Tuble 3).

Discussion

Gastrectomy plus extended systemic lymphadenectomy
(D2 resection) is the standard procedure for gastric
carcinoma in Japan. This approach has resulted in
superior stage-by-stage survival than that observed in
most Western countries and has led to cure for a

www.bjs.co.uk British Journal of Surgery 2005; 92: 1103-1109
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proportion of patients with nodal disease beyond the
perigastric region, although this has not been confirmed
in Western randomized trials!®®. Although long-term
follow-up revealed significantly better disease-free survival
for the D2 group in the subset with node-positive cancer?’,
this difference did not extend to all patents in the trial,
in part owing to the unacceptably high morulity rate
associated with D2 resection®. JCOG 9501, a Japanese
multi-institutional prospective randomized trial comparing
D2 with more extended resection, has superior quality
control of surgical procedures and reliability of data!® than
retrospective Japanese studies and Western prospective
trials.

The most significant risk factor for both surgical and
overall complications in the present study was pancreatic
resection, although it should be noted that this was
performed in onmly 4-2 percent of patients, compared
with 30-3 and 15-2 per cent in the UK Medical Research
Council (MRC) and Dutch trials respectively!®16. The
rate of pancreatectomy was lower in the present series
because a pancreas-preserving technique!®1? was generally
used, whereas distal pancreatectomy and splenectomy were
integral parts of D2 dissection in the Dutch trial unless
cancer was located in the distal stomach. The low morbidity
rate in the present study may well be related to pancreas
preservation!®1?. The success of this approach has also
been reported in a multicentre phase I wial of D2
dissection in Northern Ttaly?.

Splenectomy, on the other hand, was not an independent
determinant of risk, possibly because it was never
performed with distal gastrectomy in the present series.
In the Dutch randomized trial a high mortality rate after
distal gastrectomy was attributed in part to necrosis of
the remnant stomach as a result of splenectomy and
division of the short gastric arteries?!. The survival benefit
of splenectomy performed solely to facilitate dissection
of lymph nodes close to the splenic hilum has been
questioned, however, and a randomized trial to explore
this issue is ongoing??.

Age was not an independent risk factor for overall
complications in this study, in contrast to the Dutch
trial in which age over 65years was a significant risk
factor for hospital death and overall complications?!.
This discrepancy may be attributed to the fact that
only patients aged 75 years or less were eligible for
inclusion in the JCOG 950113, whereas other trials
have included older patients!®!6. Japanese patients were,
on average, 8years younger than Dutch patients?;
consequently the proportion of patients over 65 years of
age was 29-8 per cent in the present series as opposed to
51-3 per cent in the Dutch trial'. This age distribution

Copyright © 2005 British Journal of Surgery Society Ltd
Published by John Wiley & Sons Ltd
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may account for the very low incidence of perioperative
cardiovascular events in the present series, another factor
that may have influenced the low morbidity and mortality
rates.

Extended lymph node dissection may be hampered by
excess bodyweight?*=26 and in the present study BMI was
a significant risk factor for major surgical complications.
Caucasians in general have a higher BMI than Japanese
and the incidence of morbid obesity is significant among
patients in the USA and Europe. Only 147 per cent of
the present patients had a BMI of 25 kg/m? or greater,
whereas one-third of the US population is obese (BMI
over 27 kg/m?)?". These data suggest that the patients’
physique favours Japanese patients when major gastric
cancer surgery is performed.

The extent of lymph node dissecdon (D2 versus D3),
surgical volume and the period in which the operation was
performed had no impact, suggesting that there were no
learning curve issues. Although D2 resection has long been
a standard procedure in Japan, all surgeons in the trial
were experts from specialized centres who had sufficient
experience with D3 resection through numerous other
studies. Of the variables reflecting difficulties encountered
during surgery, prolonged coperating time was identified
as a significant independent risk factor for both overall
and major surgical complications. However, amount
of blood loss and blood transfusion were significant
only in univariate analysis; this may be atwibutable
to multcolinearity, as these two factors are closely
related.

Gastrectomy with extended lymphadenectomy is feasible
and safe in Japan, provided that older patients with co-
morbidity are excluded and pancreatectomy is reserved
for lesions with direct invasion to the pancreas. Obese
patients should be teated with caution, however, as
they have a significant risk of developing major surgical
complications. Hopefully, with careful patient selection,
appropriate surgical expertise and pancreas and spleen
preservation® where possible, equally good results, rarely
achieved previously?®?8, will be realized in the West.
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Objective: Indications for surgical intervention for very limited small cell lung
cancer have not yet been determined. The objective of this study is to determine
whether resection followed by cisplatin and etoposide is feasible.

Metheds: From September 1991 through December 1996, 62 patients with completely
resected small cell lung cancer who were less than 76 years of age from 17 centers were
entered in the trial. Of 62 patients, 61 were eligible, with a median follow-up of 65
months. Chemotherapy consisted of 4 cycles of cisplatin (100 mg/m? day 1) and
etoposide (100 mg/m?, days 1-3). There were 49 (80%) male patients, 44 with clinical
stage I disease, 10 with stage II disease, and 6 with stage IIla disease.

Results: Forty-two (69%) patients received 4 cycles of cisplatin and etoposide. No
treatment-associated mortality was noted. Median survival time was not reached in
patients with pathologic stage I disease, was 449 days in patients with stage II
disease, and was 712 days in patients with stage ITIa disease. Three-year survival
was 61% overall, 68% in patients with clinjcal stage I disease, 56% in patients with
stage II disease, and 13% in patients with stage IIla disease (P = .02). Recurrence
was noted in 26 (43%) patients overall. Local failure was noted in 6 (10%) patients.
Locoregional recurrence tends to be found more frequently in patients with stage
IITA disease. Distant failure was found in 21 (34%) patients overall. Brain metas-
tasis was found in 15% of the patients.

Conelusion: Major lung resection followed by postoperative cisplatin and etoposide is
feasible, with a favorable survival profile. Because nodal metastasis appears to be a
major prognostic factor, preoperative evaluation of nodal status remains a major con-
cern. :

cause of cancer mortality worldwide. Small cell lung cancer (SCLC) com-
prises approximately 20% of lung cancer cases. Without treatment, SCLC
has the most aggressive clinical course of any other type of lung cancer, resulting
in a very short median survival time of approximately 2 to 4 months. Although
surgical resection is generally indicated for early stage non-small cell lung cancer,
this is not always the case with SCLC. This can be explained by the fact that

The prognosis of lung cancer remains poor, and this disease is the leading
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dissemination to regional lymph nodes or distant organs
would be found in most patients with SCLC at the time of
initial presentation.l Therefore, localized forms of treat-
ment, such as surgical resection or radiation therapy, rarely
produce long-term survival, and systemic treatment with
current chemotherapy regimens is usually incorporated into
the treatment program.

Indications for surgical resection for SCLC have not yet
been determined, although several authors have reported
that a small minority of patients with limited-stage disease
and adequate lung function might benefit from surgical
resection.)® According to these reports, the prognosis of
resected SCLC was not so poor, especially when no patho-
logic nodal involvement was observed. The 5-year survival
ranged from 26% to 61% in these trials if the tumor was
stage 1. Because SCLC tends to be disseminated and the
results of surgical intervention alone for this disease have
been reported to be poor,"*? postoperative chemotherapy
has been used in most studies. However, the chemotherapy
was not standardized, and various chemotherapy protocols
were often used. Furthermore, most previous studies were
retrospective and thus suffered from the inherent weakness
of any retrospective assessment of a given treatment.

Because the combination of cisplatin and etoposide has
been considered to be standard in the treatment of SCLC,"
this combination was selected as a postoperative adjuvant
regimen. We conducted a prospective study of surgical
resection plus adjuvant chemotherapy for stage I through
ITA SCLC to investigate the efficacy of this treatment
strategy.

Patients and Methods

Eligibility

Patients who were given postoperative diagnoses of SCL.C histo-
logically or cytologically were eligible for enrollment in the study.
The patients had to have completely resected pathologic stage I, II,
or IIIA disease according to the TNM classification of the Inter-
national Union Against Cancer.'? Histologic typing was deter-
mined according to the World Health Organization classification.®
Inclusion criteria included an Eastern Cooperative Oncology
Group performance score of O or 1, age between 20 and 75 years,
no prior treatment for lung cancer, no other concurrent or previous
malignancies, a leukocyte count of greater than 3500/uL, a platelet
count of greater than 100,000/nL, a hemoglobin level of greater
than 9.5 g/dL, a serum creatinine level of less than 1.5 mg/dL, and
aspartate aminotransferase—alanine aminotransferase values of less
than twice the institutional upper limit of normal. Exclusion cri-
teria included a history of myocardial infarction within the past 3
months, hepatic cirrhosis, and/or severe cardiopulmonary dysfunc-
tion that required oxygen therapy. The following preoperative
investigations were performed before entry into the study: com-
puted tomographic (CT) scanning of the chest, upper abdomen,
and brain; bronchoscopy; chest plain film; radionuclide bone scan-
ning; complete blood cell count and serum chemistry; and physical
examination. Preoperative mediastinoscopy was performed in

some cases. All patients provided written informed consent before
entering the study.

Treatment Schedule

Major lung resection, such as pulmonary lobectomy or pneumo-
nectomy, was required as a surgical procedure for SCLC. Com-
plete hilar and mediastinal lymph node dissections were recom-
mended on the basis of the lymph node map defined by Naruke and
colleagues.™ After confirming complete resection and histologic
typing of SCLC histologically, eligible patients were registered in
the study.

Chemotherapy consisted of cisplatin (100 mg/m? on day 1) and
etoposide (100 mg/m” on days 1-3; PE regimen). This regimen was
repeated every 4 weeks and was administered in 4 courses. The
dose was modified according to the blood cell count and renal
function on the day of chemotherapy. Chemotherapy was admin-
istered unless the leukocyte count was less than 3000/uL or the
platelet count was less than 75,000/uL. Chemotherapy was with-
held until the counts recovered. If grade 4 hematologic toxicity,
according to World Health Organization (WHO) criteria,!® was
seen, the dose of etoposide was reduced to 75%. Chemotherapy
was permanently discontinued at any time when the serum creat-
inine level was 2.0 mg/dL or greater or the blood urea nitrogen
level was 30 mg/dL or greater. To assess toxicity, we subjected all
patients to complete blood cell counts and blood chemistry eval-
uations, such as for aspartate aminotransferase—alanine amino-
transferase, blood urea nitrogen, and serum creatinine, as well as
chest plain film and urinalyses at least once per week during
treatment. Toxicity criteria were evaluated on the basis of the
WHO criteria.’®

Patients were followed up at the outpatient department every 3
months postoperatively and underwent CT scans of the chest,
upper abdomen, and brain, as well as radionuclide bone scanning
every 6 months, even when they were asymptomatic. No postop-
erative radiotherapy was applied until relapse was apparent.

Sites of relapse were determined by clinical, radiologic, or
histologic criteria at initial recurrence. Local failure was defined as
recurrence at the primary lung site or hilar-mediastinal lymph
nodes. Distant failure was defined as recurrence in the contralateral
lung, bone, brain, liver, or other extrathoracic regions.

Statistical Analysis

The trial was designed as a prospective phase II trial. The primary
goal of the study was to estimate the survival. A sample size of 30
was considered to provide a power of 90% for detecting a signif-
icant improvement in the 3-year survival (from 20% to 50%) in a
1-sided test with an o value of .025 and a B value of .10. The
median follow-up period for 35 surviving patients was 65 months.
The length of survival was defined as the interval in months
between the day of surgical resection of lung cancer and the date
of death from any cause or the last follow-up. The survival curves
were constructed by using the Kaplan-Meier method,'® and curves
were compared with the log-rank test.

Results

Patient Characteristics

Between September 1991 and December 1996, 62 patients
were entered in this phase II trial at the 16 institutions that

978 The Journal of Thoracic and Cardiovascular Surgery - May 2005



Tsuchiya et al

General Thoracic Surgery

TABLE 1. Patient characteristics

TABLE 2. Treatment delivery

Total 61
Sex

Male 49

Female 12
Age (y)

Range 22-74

Median 64
Histologic subtype defined by WHO*

Oat cell type 9

Intermediate type 45

Combined type 1
Clinical stage

| 44

i 9

HIA 8
Side of primary tumor

Right 32

Left 29
Operative procedure

Lobectomy 57

Pneumonectomy 4
Extent of lymph node dissectiont

Complete hilar and mediastinum 59

Only hilar 2
Pathologic stage

] 35

I 8

lHA 18
Performance status

0 32

1 29

*Histologic subtyping was determined on the basis of the World Heaith
Organization {WHO) classification. tThe extent of lymph node dissection
was defined by Naruke and associates.'

participated in the study. One patient was excluded because his
final histologic category was changed from SCLC to large cell
carcinoma. Thus, 61 patients were eligible for assessment of
survival data, and their characteristics are shown in Table 1.
The median age was 64 years (range, 22-74 years). According
to histologic typing defined by the WHO, oat cell, intermedi-
ate, and combined types were found in 9, 45, and 7 patients,
respectively. Forty-four patients had clinical stage I disease, 9
had stage II disease, and 8 had stage ITTA disease. Pathologi-
cally, stage I, II, and IITA disease was found in 35, 8, and 18
patients, respectively.

Treatment Administration

As a surgical procedure, pulmonary lobectomy was per-
formed in 57 (93%) patients, and pneumonectomy was
performed in the other 4 patients. Among 4 pneumonecto-
mies, 3 were on the left side, and 1 was on the right side.
Complete hilar and mediastinal lymph node dissection was
performed in 59 (97%) patients.

Total no. of patients 61
No. of chemotherapy courses

0 1{2%)
1 5(8%)
2 8 {13%)
3 5(8%)
4 42 (69%)

A total of 204 courses were administered (Table 2).
Forty-two (69%) patients underwent a full course of che-
motherapy. The other 19 patients did not complete postop-
erative chemotherapy because of progressive disease in 3
patients, adverse effects in 7 patients, refusal of chemother-
apy in 8 patients, and death from pneumonia in 1 patient.

Treatment-Related Toxicity

No treatment-associated deaths were found. Postoperative
bronchopulmonary fistula was found in 1 (2%) patient who
underwent pulmonary lobectomy after completion of the
first cycle of chemotherapy. Chemotherapy-related toxicity
is shown in Table 3. Grade 4 toxicity was found in 9 (15%)
patients: leukopenia in 4 patients, thrombocytopenia in 2
patients, nausea in 2 patients, and cardiac failure in 1
patient. One patient died of pneumonia 2 months after the
first course of chemotherapy, but this was not considered to
be chemotherapy related.

Survival
Survival data are shown in Table 4. Among the 61 eligible
patients, 35 were still alive after a median follow-up of 65

TABLE 3. Chemotherapy-related toxicity in 60 eligible pa-
tients treated for resected stage | to HIA SCLC

WHO grade
Toxicity 1 2 3 4 4 (%)
Anemia 9 29 16 0 0
Leukocytopenia 7 17 26 4 6.5
Thrombocytopenia 11 8 14 2 32
Infection 2 1 ] 0 0
Nausea yz 13 13 2 33
Diarrhea 8 2 2 0 0
Azotemia 35 0 0 0 0
Renal failure 18 0 0 0 0
Stomatitis 14 1 1 0 0
Dyspnea 5 0 0 0 0
Fever 10 1 0 0 0
Skin 4 2 0 0 0
Alopecia 13 23 " 0 0
Cardiac dysfunction 5 2 1 1 1.7
CNS 1 1 1 0 0
Peripheral neuropathy 5 1 0 0 0

WHQO, World Health Organization; CNS, central nervous system.
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TABLE 4. Survival in patients with resected SCLC who
underwent postoperative chemotherapy

Survival
Median survival time (d) 3y 5y
Clinical stage
A Not reached 70% 66%
1B Not reached 65% 65%
Il Not reached 56% 56%
A 530 13% 13%
Pathologic stage
A Not reached 18% 73%
IB Not reached 67% 67%
It 449 38% 38%
IHA 712 39% 39%

months. The overall estimated 3- and 5-year survivals were
61% and 57%, respectively (Figure 1). The 5-year survival was
66%, 56%, and 13% in patients with clinical stage I, I, and
ITA disease, respectively (Figure 2). Among the 44 patients
with clinical stage 1 disease, 27 were classified as having
clinical stage IA disease, and the other 17 were classified as
having clinical stage IB disease. There was no significant
difference in prognosis between clinical stage TA and IB dis-
ease. Similar results were obtained regarding the pathologic
stage. Pathologic stage I disease showed a significantly better
prognosis (Figure 3). The 5-year survivals in the 23 patients
with pathologic stage IA disease and the 12 patients with stage

L LI 4

IB disease were 73% and 67%, respectively. No significant
differences in survival were observed between patients with
pathologic stage IA and IB disease.

Patterns of failure. Recurrence was noted in 26 (43%)
patients, and the sites of initial relapse at a median fol-
low-up time of 65 months are shown according to the
pathologic stage in Table 5. Recurrence was found in 30%
of patients with stage IA disease, 25% of patients with stage
IB disease, 50% of patients with stage II disease, and 67%
of patients with stage ITTA disease.

Local failure was noted in 6 (10%) patients: 4 in the
mediastinal lymph nodes and 2 in the bronchial stump.
Locoregional recurrence tended to be found more frequently
in patients with stage 1IIA disease (22%) than in patients
with stage I or II disease. Relapse at the bronchial stump
was only seen in patients with stage IITA disease.

Distant failure was found in 22 (36%) patients overall: 6
(26%) with stage IA disease, 2 (17%) with stage IB disease, 4
(50%) with stage II disease, and 9 (50%) with stage IIIA
disease. Distant failure was most frequently noted in the brain,
followed by the liver. The incidence of brain metastasis was
15% overall, 17% in patients with stage TA disease, and 11%
in patients with stage IT[A disease. Bone metastasis was noted
exclusively in patients with stage ITTA disease.

Discrepancy between clinical and pathologic stages. Table 6
shows the relationship between the clinical stage and the
pathologic stage. Among 44 patients with clinical stage I
disease, only 33 (75%) had pathologic stage I disease, and

{31 E OO O | I

O 3
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Figure 1. Survival curve for overall patients with resected SCLC.
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Figure 2. Survival curves for patients with resected SCLC by clinical stages.

6 had stage IIIA disease. Five patients with clinical stage IA
disease had mediastinal lymph node metastasis. According
to the Bowker test of symmetry, these differences were
statistically significant.

Discussion

This phase II trial showed that postoperative PE for patients
who underwent surgical resection of stage I to IITA SCLC
was feasible, and the outcome was acceptable. Survival was
excellent in patients with stage I disease and did not appear

to be inferior to that with chemoradiotherapy in patients
with stage II or IITa disease.

On the basis of the results of the British Medical Re-
search Council, radical radiotherapy has been preferable to
surgical intervention for SCLC,""'® and the indications for
surgical resection for SCLC are still controversial. An op-
eration would be indicated for limited SCLC because the
most common relapse site after radiotherapy was locore-
gional, and surgical intervention might improve local con-
trol.' Several authors have reported that a small minority of

1
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Figure 3. Survival curves for patients with resected SCLC by pathologic stage.
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TABLE 5. Site of the first relapse by pathologic stages®

Variables Overall Stage IA Stage IB Stage I Stage A
No. of patients 61 23 12 8 18
No. of recurrence 26 (43%) 7 (30%) 3 (25%} 4 {50%) 12 (67%)
Recurrence
Local
Overall 6 (10%) 1(4%) 1(8%) 0{0%) 4 (22%)
Mediastinum 4 1 1 0 yi
Bronchial stump 2 0 0 0 2
Distant
Overall 22 (36%) 6 (26%) 2(17%) 4 {50%) 9 {50%)
Brain 9 {15%) 4 (17%) 0(0%) 3(38%) 2 {11%}
Bone 3 0 0 0 3
Liver 1 1 1 1 4
Lung 2 0 i 0 1
Small intestine 2 ] 0 0 1

limited-stage SCLCs could be managed with an operation
and postoperative chemotherapy.'” According to those re-
ports, the 5-year survivals were 28% to 36% overall and
26% to 61% in patients with stage I disease. However, most
of those reports were retrospective and used various com-
binations of chemotherapy. Therefore, a prospective trial of
adjuvant chemotherapy for patients with resected SCLC
using standardized chemotherapy has been needed. Our
survival data suggest that postoperative PE after major lung
resection and hilar and mediastinal lymph node dissection is
a feasible and promising treatment, especially for patients
with stage I SCLC. The 3- and 5-year survivals for patients
with stage I disease were 78% and 73%, respectively, and
the median survival time was not reached. As for patients
with stage II or ITIA disease, the results were not definitive,
and a further prospective study is needed. This study dealt
with postoperatively proved SCLC. As to the indication for
surgical intervention for preoperatively diagnosed SCLC,
controversies still remain. Our recommendation is as fol-
lows. When a patient has SCL.C of clinical N1 or N2 status,
chemoradiotherapy should be considered because a survival
after an operation alone would not be good enough. Surgical
intervention should be considered, however, for patients
with clinical stage I disease because an operation followed
by chemotherapy offers a good prognosis, as shown in this

TABLE 6. Relationship between clinical and pathologic
stages

Pathologic stage

Clinical stage I Il A P value*
| 33 5 6 o
] 1 3 5
HHA 1 0 7

*P value in Bowker’s test of symmetry.

study, and because such SCLC sometimes turns out to be
non-SCLC postoperatively. A phase III trial comparing
chemoradiotherapy with surgical intervention followed by
chemotherapy is interesting. However, the number of pa-
tients with SCLC with clinical stage I or II disease is very
small, and we do not think it is possible to perform the phase
II trial in this population.

Because clinical stage and pathologic stage were signif-
icant prognostic factors in our ftrial, preoperative staging,
intraoperative staging, or both should be a major concern for
the treatment of very limited SCLC. Actually, the following
preoperative investigations were performed before entry
into the study in this cohort: CT scans of the chest, upper
abdomen, and brain; bronchoscopy; chest plain film; radio-
nuclide bone scans; complete blood cell count and serum
chemistry; and physical examination. If the diagnosis of
SCLC was made preoperatively, we recommend the same
preoperative workup as done by us in this study. Further-
more, if swollen lymph nodes are detected on thoracic CT
scans, we absolutely recommend mediastinoscopy for such
cases. As for positron emission tomography, we have no
recommendation thus far because this modality has recently
begun to be evaluated, although it could be useful for
staging N1 disease. Intraoperatively, hilar and mediastinal
Iymph node sampling or dissection was performed in 59
(97%) patients. This intraoperative staging is also important
for deciding on the treatment strategy.

The site of the first relapse was another fruit of our study.
This clinical trial did not use postoperative mediastinal
irradiation or prophylactic cranial irradiation (PCI). We
should discuss the importance of these strategies for very
limited SCLC. As to locoregional recurrence, approxi-
mately 10% of the patients showed relapse in the medias-
tinal lymph nodes, bronchial stump, or both. Five percent of
patients with stage I or II disease eventually have locore-
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gional recurrence, whereas this is seen in 22% of patients
with stage ITIA disease. These results suggest that patients
with stage IITA disease, at least, could benefit from postop-
erative mediastinal irradiation, whereas those with stage I or
II disease might not need to undergo radiotherapy. Thus,
postoperative chemoradiotherapy might be used in a future
trial for stage ITIA disease.

Auperin and associates®® reported that PCI improved
both overall survival and disease-free survival among pa-
tients with SCLC in complete remission. Surgically resected
SCLC would be considered SCLC in complete remission,
and PCI would be indicated. Overall, 15% of the patients in
our study showed brain metastasis. Even among patients
with stage IA disease, more than 10% of the patients had
brain metastasis. Therefore, PCI might be necessary for all
patients with completely resected SCLC, whereas some
authors have insisted that patients with pathologic stage IA
SCLC can be cured without any adjuvant treatment.™

Noda and coworkers®! reported that combination chemo-
therapy consisting of irinotecan (CPT-11) and cisplatin was
superior to PE for extensive SCLC. Although concurrent
radiotherapy with CPT-11 would be harmful, we would use
the new regimen for very limited SCLC, especially for stage
II or IITA SCLC.

Major lung resection with complete hilar and mediastinal
lymph node dissection followed by postoperative PE is a
feasible treatment and results in a favorable survival profile.
Survival was especially good for patients with stage I dis-
ease. Our strategy could be used as a standard treatment arm
in a future trial for very limited SCLC.

We thank Ms Mieko Imai and Dr Haruhiko Fukuda, JCOG
Data Center, National Cancer Center Research Institute, for their
technical support in statistical analyses. We also thank Dr Hideo
Kunitoh, Medical Oncology and Internal Medicine Division, Na-
tional Cancer Center Hospital, for his critical discussion.
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Gefitinib in the adjuvant setting: safety results from a phase
Il study in patients with completely resected non-small cell

lung cancer

Masahiro Tsuboi?®, Harubumi Kato?, Kanji Nagai®, Ryosuke Tsuchiya®,
Hiromi Wada®, Hirohito Tada®, Yukito Ichinose’, Masahiro Fukuoka® and

Haiyi Jiang"

Standard therapy for stage 1-lllA non-small cell lung
cancer (NSCLC) is surgery, although adjuvant therapies are
required to prevent disease recurrence and improve patient
survival. This is the first study that planned to administer
adjuvant gefitinib (Iressa) 250 mg/day or placebo to
randomized patients with completely resected NSCLC
(stage IB-Il1A) 4-6 weeks following surgery, for 2 years,
until recurrence/withdrawal. However, recruitment was
stopped after the randomization of 38 patients, because
interstitial lung disease (ILD)-type events were being
increasingly reported in Japan in the advanced disease
setting. Finally, the trial was halted. Safety data for 38
recruited patients (18 gefitinib and 20 placebo) showed no
unexpected adverse drug reactions (ADRs), with the most
common being grade 1/2 gastrointestinal and skin
disorders in 12 and 16 patients receiving gefitinib and in
five and six patients receiving placebo, respectively. Grade
3/4 ADRs occurred in four patients receiving gefitinib and
one patient receiving placebo. ILD-type events were
reported in one patient receiving gefitinib (concomitantly
with other ILD-inducing drugs) who died and two patients
receiving placebo. Eight patients receiving gefitinib
withdrew due to ADRs compared with three patients
receiving placebo. Adverse events associated with surgical
complications were reported for six patients receiving

Introduction

Non-small cell lung cancer (NSCLC) is generally not
diagnosed until the disease is symptomatic, by which
time more than two-thirds of patients are in the advanced
stages of disease and have a poor prognosis [1].
Approximately 25% of patients with NSCLC are diag-
nosed when their disease is in the early stages; however,
as many of these patients frequently have undetectable
metastases, disease often recurs in distant sites [2].
Adjuvant therapies are therefore required to help prevent
disease recurrence and as they will need to be given to
patients post-operatively for a prolonged period, they
should be well tolerated.

Although some clinical trials in NSCLC have shown a
significant survival benefit with adjuvant uracil plus
tegafur (UFT) and cisplatin-based chemotherapy [3-71,
others have not observed a significant improvement in
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gefitinib and four patients receiving placebo. In the
adjuvant setting there were no unexpected adverse
evenis observed. Gefitinib had no impact on surgery-
related complications when given within 4-6 weeks
post-operatively. Anti-Cancer Drugs 16:1123-1128 © 2005
Lippincott Williams & Wilkins.
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survival [5,8,9]. At the time of commencing this study,

there were no standard adjuvant treatment regimens for
NSCLC.

Gefitinib (Iressa), an orally active epidermal growth
factor receptor tyrosine kinase inhibitor (EGFR-TKI),
was approved in Japan for the treatment of inoperable or
recurrent NSCLC in 2002. Two large phase I trials,
IDEAL. (Iressa Dose Evaluation in Advanced Lung
cancer) 1 and 2, observed objective responses and stable
discase in more than 40% of pre-treated patients with
NSCLC receiving 250 mg/day gefitinib, with the majority
of adverse events (AEs) being mild to moderate
gastrointestinal and skin disorders [10,11]. Gefitinib
was not associated with the well-recognized AEs observed
with cytotoxic chemotherapy (e.g. bone marrow depres-
sion, neurotoxicity, nephrotoxicity). The tolerability
profile of gefitinib has been confirmed by data from the
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Expanded Access Programme, through which more than
39000 patients have received gefitinib 250 mg/day on a
compassionate-use basis. Furthermore, a retrospective
analysis of 9515 US patients who had received gefitinib
for 1 year or more via the Expanded Access Programme
showed a 1-year survival rate of 33% [12], which compares
with the IDEAL studies [10,11]. Recently, Onn e 4/
observed efficacy (16% with objective responses and 45%
with stable disease) and a low incidence of grade 3/4 AEs
in Japanese patients with NSCLC, most of whom had
been treated with second-line gefitinib or above (99% of
patients) [13].

To date, there is no experience of using gefitinib in the
post-operative adjuvant setting. This phase III trial was
initially undertaken to compare survival rates in patients
with completely resected stage IB-IIIA NSCLC who had
been treated with adjuvant gefitinib 250 mg/day or
placebo. However, in October 2002, recruitment was
halted following high-profile media activity around
reports of gefitinib-related interstitial lung disease
(ILD)-type events in patients with advanced or meta-
static NSCLC in Japan. In March 2003, the trial was
halted because of an increased withdrawal rate. As
enrollment could not be resumed until the prospective
investigation into gefitinib-related ILD-type events in
Japan was completed, the trial was closed. Consequently
survival data are not available, although data from
patients recruited to the study have been subsequently
analyzed for safety.

Methods

Patients

Patients were eligible for inclusion in the trial if they had
histologically confirmed NSCLC (post-operative stage
IB-IITA) that had been completely resected 4-6 weeks
before the start of treatment. Patients were required to
be 20-75 years of age, with a WHO performance status
(PS) 0-1, no previous history of chemotherapy, radio-
therapy or immunotherapy for NSCLC and no co-
malignancies within the past 5 years. All patients gave
written, informed consent to participate in the trial,
which was conducted in accordance with the Declaration
of Helsinki [14] and Good Clinical Practice guidelines.

Study design

This randomized (1:1), double-blind, placebo-controlled,
phase III multicenter survival study planned to recruit
670 patients (335 per group) and randomize them to
receive either gefitinib (250 mg) or placebo (Fig. 1).
Treatment was to be continued for 2 years, or until
recurrence/secondary carcinoma or withdrawal criteria
were met. An Independent Data Monitoring Committee
(IDMC) was set up to assess the efficacy and safety of
gefitinib post-operatively, and would advise whether the
study should be continued, changed or discontinued.

Fig. 1
Randomization
4-6 weeks
post-operatively
Gefitinib .
250 mg/day Dosing 24 months

'

Trial design schema.

Assessments

Efficacy

Disease recurrence or secondary carcinogenesis were
assessed using X-rays every 3 months during treatment
and every 6 months during the follow-up period.
Computed tomography (CT) scans were carried out 8
weeks after the first dose (where necessary, the pre-
operative thoracoabdominal CT scan could be used), at
week 48 during treatment, at week 104 after withdrawal/
completion and every 52 weeks thereafter, unless disease
recurrence was observed.

Safely

AEs were to be recorded and coded using MedDRA
(Medical Dictionary for Regulatory Activities) version
6.0, graded using National Cancer Institute Common
Toxicity Criteria (NCI-CTC) version 2.0 and assigned
causality by the investigators. AEs associated with post-
operative complications were defined as events occurring
within 90 days after surgery and were recorded without
regard to causality. Treatment could be interrupted for up
to 14 days, although the IDMC later recommended that
drug interruption could be allowed for more than 14 days
in cases where ILD-type events were suspected, but
could not be confirmed, in order to ensure the safety of



patients who remained in the trial after recruitment was
halted. Hematology, biochemistry and urinalysis were also
measured at baseline and during the study.

Role of the funding source

This trial was coordinated and supervised by the principal
investigators, the IDMC and AstraZeneca personnel, with
funding and organizational support from the trial sponsor
AstraZeneca.

Results

Patients

Between August and October 2002, 38 patients were
randomized into the trial — 18 received gefitinib and 20
received placebo. Patient demography was well balanced
between the treatment arms, with the majority of
patients having adenocarcinoma histology and WHO PS
1 (Table 1). When the trial was stopped, four patients in
the gefitinib arm and 11 patients in the placebo arm were

Table 1 Patient demography
Gefitinib 250 mg/day Placebo (n=20)
{(n=18)
Sex [n (%)]
male 14 (77.8) 15 (75.0)
female 4 (22.2) 5 (25.0)
Median age [years (range)] 64.0 (49-73) 62.56 (52-73)
WHO PS [n (%))
0 5 (27.8) 9 (45.0)
1 13 (72.2) 11 (55.0)
Histology [n (%0}]
squamous cell carcinoma 4 (22.9) 6 (30.0)
adenocarcinoma 14 (77.8) 14 (70.0)
Stage [n (%)]
1B 7 (38.9) 8 (40.0)
HA 2 (11.1) 1 (5.0)
B 3(16.7) 5 (25.0)
A 6 (33.3) 6 (30.0)

Fig. 2
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still receiving treatment (Fig. 2). Of the 23 patients who
withdrew, 13 did so because of AEs (10 in the gefitinib
arm and three in the placebo arm), five were unwilling to
continue with treatment (three in the gefitinib arm and
two in the placebo arm), two had disease recurrence
(both in the placebo arm) and three withdrew for other
reasons (one patient in the gefitinib arm had incomplete
recovery from surgery that was not drug related, and two
patients in the placebo arm had pre-existing interstitial
pneumonia and were withdrawn at the request of the
Sponsor).

Efficacy

From the limited efficacy data, disease recurrence was not
seen in patients receiving gefitinib at data cutoff. Three
patients who received placebo (one with stage IB and two
with stage IIB) experienced disease recurrence — two
patients recurred during the trial and one patient
recurred after the trial had stopped.

ADRs

No unexpected ADRs were observed and, in general, the
frequency of all ADRs was higher for gefitinib versus
placebo (Table 2). The most common ADRs were mild to
moderate grade 1/2 gastrointestinal and skin disorders.
Grade 3/4 ADRs were seen in four patients in the
gefitinib arm and one patient’ in the placebo arm
(Table 3), all of whom had treatment withdrawn (the
patient with grade 3 eczema had treatment withdrawn
due to grade 2 impetigo).

Respiratory ADRs

The majority of respiratory ADRs were grade 1/2 and
occurred within 1 month of treatment. In the gefitinib
arm, two patients experienced cough (associated with
post-operative complications), one patient had dyspnea,

Registered
n=38

Trial outcome.

Withdrawn due t'ci"‘adv,erse;e\{ehts'l,j .

Withdrawn due to retraction of informed consent

Others




