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CURRENT STATUS OF POSTOPERATIVE ADJUVANT CHEMOTHERAPY
FOR COMPLETFELY RESECTED NON-SMALL LUNG CANCER o

Masahiro Tsuboi
Division of Thoracic Surgery, National Cancer Center Hospital East, Kashiwa, Chiba, Japan

Multiple, large, randomized trials assessing the efficacy of adjuvant chemotherapy for resected non-small
cell lung cancer (NSCLC) have been reported in recent years. Three of six trials involving 300 or more pa-
tients with early-stage NSCLC demonstrated that adjuvant cisplatin-based chemotherapy can significantly
improve b-year survival in carefully sclected patients with resected NSCLC. These benefits were confirmed in
a meta-analysis of modern cisplatin-based adjuvant trials. The most consistent benefit was reported in pa-
tients with resected stage 11 and IIIA NSCLC. On the other hand, studies from Japan reported that adjuvant
therapy with uracil-tegafur (UFT) afforded an improvement of 4% in the 5-year survival rate and a relative '
risk reduction of 26% in mortality at 5 years among patients with T1-2NO (stage 1) disease. In particular, the
Japan Lung Cancer Research Group demonstrated an improvement in the S-year survival rate of 11%, favor-
ing chemotherapy with UFT in the subset of patients with T2NO (stage 1B) disease. Two published meta-
analyses based on abstracts estimated a relative risk reduction in mortality of 11-13% at 5 years. Thus, the in-
formation currently available supports the administration of adjuvant chemotherapy for patients who have
undergone complete resection of stages IB-IITA NSCLC. The recent results of biological research indicate that
the expression of some tumor markers including ERCC1 should be evaluated to determine which patients are
more likely to benefit from chemotherapy. The next advance will be to identify the subsets of patients who
will derive the greatest benefit from adjuvant chemotherapy.

© Japan Surgical Society  Journal Web Site : http : //journal jssoc.orip
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Preoperative chemotherapy fornon-small-cell lung cancer:
a systematic review and meta-analysis of individual
participant data

NI CMetar analysis (bllabowative Goug®

Sumrary

Rackground Individual participant data meta-analyses of postoperative chemotherapy have shown improved survival
for patients with non-small-cell lung cancer (NSCLC). We aimed to do a systematic review and individual participant
data meta-analysis to establish the effect of preoperative chemotherapy for patients with resectable NSCLC.

Methods We systematically searched for trials that started after danuary, 1965. Updated individual participant data were
centrally collected, checked, and analysed. Results from individual randomised controlled trials (both published and
unpublished) were combined using a two-stage fixed-effect model. Our primary outcome, overall survival, was defined
as the time from randomisation until death (any cause), with living patients censored on the date of last follow-up.
Secondary outcomes were recurrence-free survival, time to locoregional and distant recurrence, cause-specific survival,
complete and overall resection rates, and postoperative mortality. Prespecified analyses explored any variation in effect
by trial and patient characteristics. All analyses were by intention to treat.

Hndings Analyses of 15 randomised controlled trials (2385 patients) showed a significant benefit of preoperative
chemotherapy on survival (hazard ratio [HR] 0-87, 95% CI 0-78-0-96, p=0-007), a 13% reduction in the relative
risk of death (no evidence of a difference between trials; p=0-18, [2=25%). This finding represents an absolute
survival improvement of 5% at 5 years, from 40% to 45%. There was no clear evidence of a difference in the effect
on survival by chemotherapy regimen or scheduling, number of drugs, platinum agent used, or whether
postoperative radiotherapy was given. There was no clear evidence that particular types of patient defined by age,
sex, performance status, histology, or clinical stage benefited more or less from preoperative chemotherapy.
Recurrence-free survival (HR 0- 85, 95% CI 0-76-0-94, p=0-002) and time to distant recurrence (069, 0-58-0-82,
p<0-0001) results were both significantly in favour of preoperative chemotherapy although most patients included
were stage IB-ITIA. Results for time to locoregional recurrence (0- 88, 0-73-1.07, p=0-20), although in favour of
preoperative chemotherapy, were not statistically significant.

Interpretation Findings, which are based on 92% of all patients who were randomised, and mainly stage IB-IIIA,
show preoperative chemotherapy significantly improves overall survival, time to distant recurrence, and recurrence-
free survival in resectable NSCLC. The findings suggest this is a valid treatment option for most of these patients.
Toxic effects could not be assessed.

Runding Medical Research Council UK.
(bpyright © NSCLC Metaranalysis Collaborative Group. Open Access article distributed under the terms of CC BY.

Introduction However, preoperative chemotherapy will delay surgery;

Worldwide, roughly 1-5 million new cases of lung cancer
are diagnosed annually' with about 85% being non-
smallcell lung cancers (NSCLCs).? Surgery is thought
the best treatment option, but only about 20-25% of
tumours are suitable for potentially curative resection.?
Two individual participant data meta-analyses' showed
that postoperative chemotherapy, with or without
radiotherapy, improved survival.

Preoperative chemotherapy has the potential to reduce
tumour size, increase operability, and eradicate micro-
metastases. Chemotherapy might also be more effective
when the blood supply to the tumour is still intact before
surgical resection, and chemotherapy might be better
tolerated if patients are not recovering from major surgery.

www.thelancet.com Vol383 May 3, 2014

and if imeffective, tumours can become unresectable.

The findings of several reviews, based on aggregate
data from randomised controlled trials,™ have suggested
preoperative chemotherapy improves survival. However,
these reviews all included different combinations of
trials, some of which were confounded by the use of
chemotherapy in both arms or radiotherapy in one arm,
making the specific effects of preoperative chemotherapy
difficult to discern. Furthermore, analyses of other
outcomes and how effects vary by patient characteristics
were not possible with the aggregate data. Therefore, we
did a systematic review and meta-analysis of individual
participant data to provide more reliable and up-to-date
evidence on the effect of preoperative chemotherapy on
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survival and other key outcomes and whether this varies
by patient subgroup.

Methods

Design and study selection

Methods were prespecified in a protocol (available on
request). Randomised trials comparing chemotherapy
with subsequent surgery versus surgery alone were
eligible if they started after Jan 1, 1965, and aimed to
include chemotherapymaive NSCLC patients, suitable
for surgery, without any previous malignancy. Trials that
planned to use postoperative radiotherapy in both arms,
or postoperative chemotherapy in the preoperative arm
only;, were also eligible.

Published and unpublished trials were sought, with no
language restrictions, using randomised trial search
filters for Medline and Embase® with additional terms
for NSCLC and chemotherapy. These searches were
supplemented by searching trial registers, conference
proceedings, review articles, and reference lists of trial
publications (appendix). Collaborators were asked if they
knew of any additional trials. Searches were regularly
updated until May, 2013.

Data collection

Forall eligible trials and all patients who were randomised,
data were sought on the date of randomisation, treatment
allocation, type of chemotherapy and number of cycles,
age, sex, histology, performance status, date of surgery,
extent of resection, clinical and pathological tumour
stage, clinical and pathological response, recurrence,
survival, cause of death, and date of last followup.
Standard methods were used to identify missing data and
to assess data validity and consistency. Patterns of
treatment allocation and the balance of baseline
characteristics by treatment group were used to check
randomisation integrity and follow-up of surviving
patients was checked to ensure it was up to date and
balanced by arm and fed into a risk of bias assessment for
each trial.” Any inconsistencies were resolved and the
final dataset verified by the relevant trial contact.

Definition of outcomes

Our primary outcome, overall survival, was defined as
the time from randomisation until death (any cause),
with living patients censored on the date of last follow
up. Secondary outcomes were recurrence-free survival,
time to locoregional and distant recurrence, cause-
specific survival, complete and overall resection rates,
and postoperative mortality. There were concerns that for
patients receiving their surgery immediately in the
surgery-alone arm, any recurrences could be identified
sooner than in the preoperative chemotherapy arm. This
might erroneously suggest a benefit of chemotherapy.
Thus, analyses of recurrence outcomes were calculated
from a landmark time of 6 months from the date of
randomisation to allow for all patients to have completed

their allocated treatment.” Events arising within
6 months of randomisation were regarded as events at
this landmark time. Recurrence-free survival was defined
as time from the landmark date until locoregional
recurrence, distant recurrence, or death, whichever
happened first. Patients alive without recuurence were
censored on the date of last follow-up. To avoid bias from
underreporting of subsequent events, time to
locoregional (distant) recurrence was defined as time
from the landmark date to first locoregional (distant)
recurrence, and patients experiencing previous distant
(local) recurrences were censored on the date of distant
(local) recurrence. Patients experiencing a locoregional
and distant recurrence on the same date were counted in
both analyses. TFor trials that only recorded the first
recurrence, patients having a local (distant) recurrence
were censored in the analysis of distant (local) recurrence;
all other patients without recurrence were censored on
the date of death or last follow-up.

We used data on cause of death to assess the effects of
chemotherapy on lung and non-lung cancer survival.
However, although eight trials supplied these data, only
two provided sufficiently detailed information to
discriminate between treatment-related and other non-
cancer causes, making it impossible to define these
outcomes accurately. .

The overall resection rate was defined as the proportion
of patients having either a complete or incomplete
resection. The complete resection rate was defined as the
proportion of patients having a complete resection.
Postoperative mortality was defined as the proportion of
patients dying within 30 days of surgery, and early
mortality was defined as death within 6 months of date of
randomisation, to allow for completion of all treatment
in each arm.

Statistical analysis
Unless otherwise stated, all analyses were prespecified in
the protocol, and done on an intention-to-treat basis. For
time-to-event outcomes, we used the log-rank expected
number of events and variance to calculate hazard ratio
(HR) estimates of effect for each individual trial, which
were then combined across trials using a stratified-by-
trial, two-stage, fixed-effect model.” The random-effects
model® was used to assess the robustness of the results.
%2 heterogeneity tests were used to assess differences in
the effect of treatment or treatment by covariate
interactions across trials. Results for time-to-event
outcomes are also presented as non-stratified Kaplan-
Meier curves.” The median follow-up was computed for
all patients using the reverse Kaplan-Meier method.” For
dichotomous outcomes, such as resection rate, the
numbers of events and patients were used to calculate
Peto odds ratio (OR) estimates of effect™ for trals, which
were then pooled across trials, using a fixed-effect model.
To explore any effect of trial-level characteristics on the
effect of chemotherapy, pooled HRs were calculated for

www.thelancet.com Vol383 May 3, 2014
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each prespecified trial group. 2 tests for interaction and
the F ratio were used to assess differences in treatment
effect across trial groups. To investigate the effect of
patient characteristics on the effect of chemotherapy, the

was included in a Cox regression for each trial. The
resulting within-trial interactions (HRs) were then
pooled across trials using the stratified-by-trial, fixed-
effect model.® These analyses are focused on the primary
outcome of survival.

relevant treatment by patient covariate interaction term

Grelophosphamide (500 mg/ns 1), etoposide
(100 mg/n’; d1-3), cisplatin (100 mg/n’; d1;
3cyclesevery 4 weeks

- MDAnderson
. 1994

1987-93 60

Mitomyein (6 mg/n?, d1), Fosfamide (1.5 g/n?,
d1-3), cisplatin (30 g/, d1-3); 2 cyeles every
3weels

. MPor 199197 LTA

Vindesine (3 g/ d1.8), cisplatin (80 mg/s D3
3cycles every 4 weeks

1993-98 62

3to responders

19972005 519

(6 mg/m? max 10 mg), cisplatin (50 mg/ m?); or
mitomycin (8 mg/ s first 2 eyeles only), ifosfamide
(8 ¢/m), cisplatin (50 mg/n); orvinorelhine

(30 g/ d1,8: max 60 me), cisplatin (80 mg/ s
dD; orpaclitasel (175 mg/m?), carboplatin (AUGEH);
orgemgitabine (1250 mg/n¥; d1,8), cisplatin

(80 mg/m?; d1); ordocetaxel (75 mg/m?),
carboplatin (AUG=6); 3 cycles every 3 weeks

Docetasel (75 me/ins 1), carboplatin (AUGES: d1);

2 cycles every 3 weeks

1999-2004 55

. hina2002”

Gemcitabine (1250 mg/n d1,8), cisplatin
(75 mg/ s d1); 3 eycles every 3 weeks

2000-04 270 IBHA

Yes, fsurgery  No
incomplete or
uniesectable

Yes, if stngery
incompleteor
pI3orph2

iésﬂsmgeri No
incomplete

Yes, if sugery
incompleteor
progression

Yes ifstugery No

incomplete

Tooraccrual

of adjuvant
chemotherapy trials/

accrual

Positive results
of adjuvant

raccrual

6.7

129

310

www.thelancet.com Vol383 May 3, 2014

1563



Articles

1564

7 Oxemoﬂm v
g plmsutgexy
‘w0 T soewe | ascuze
60-64 239 (20% 202(17%9

~ 65-69 259 (2299 251(229%9

=70 244 (20% 224 (19%)

- Thknown 2(<1 %) 2(<19%

e s

Ml 970 (81 918 (79%

- Rmle 221(19% 244 (21%
 Unknown 3(<1%9 3(<199
i, Aderocardinoma 353(29%9) 227(28%

- Squamous 616 (5299 573(49%

* Tage cell 49 (499 78 (7%
 Other 162(14% 176 (15%

* Uhlvown 14 (199 1 (1% {)
Qinical stage G S

A 63(5% 7 (6%)

m 545 (46%) 501 (4399
IA 21(2% 29 (3%
m 309 (2699 278 (24%)

A 246 (2199 270 (249

mB 4(<1%) 9(<1%

Y 0(<19 3(<1%)

- Unkoown 6 (<1%) 4(<19%

0 471(48% 463(43%
1 514.(4699 494 (45%)

o 123(11% 125(12% ,
* Thlmown 4(<L%) 4(<1‘%) [
Ihtaamn(,@ Dﬁ:&foraﬂdmx:tenﬁxcscmeptpeﬁmmstaﬂ:s,wem
available for 14 of the 15 trials (99%of all patients). Torperformance status,
: datawme avaﬂable for 11 of the 15 tnals (9°%o£ allpat'

Ta ble 2: (]mmctenstlcs of mcluded patlontb

Absolute differences in outcome at 5 years were
caleulated from the HR and the control group baseline
event rate.”* All p values are two-sided.

Fole of the funding source

The sponsors of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report. The corresponding author had full
access to all the data in the study and had final
responsibility for the decision to submit for publication.

Results

We identified 19 eligible randomised controlled trials;
17 published®* and two unpublished ** (appendix).
Data could not be supplied for three trials,** and one
trial only recruited two patients.® Although data were
obtained for all 24 patients excluded from the
investigators’ original analyses, and reinstated in this

metaranalysis, data for two other patients could not be
obtained. Therefore, this meta-analysis is based on data
from 15 trials™®* (2385 patients), representing 92% of
patients who were randomised, from all known eligible
trials. Any risk of bias associated with the randomisation
procedure and completeness of outcome data in these
15 trials was judged to be low and the effects of early
stopping were minimised by the collection of updated
follow-up and investigated in the analyses.

Ten trials™*%2% gave chemotherapy only preoperatively
and five trials®*#¥* yged chemotherapy preoperatively
and then postoperatively, usually to responders. All trials
used platinum-based chemotherapy; except one,® which
used docetaxel alone (table 1). Seven trials®**™ used
cisplatin, fouwr™®** carboplatin, and three®®* either
cisplatin or carboplatin. Eight trials®***%% used post
operative radiotherapy in both arms.

Data on age, sex, histology; and stage were provided for
all but one trial,® and performance status for 11 trials
(table 2).2m-~0m%3 Baged on the available data, patients
were mostly men (80%) with a median age of 62 years
(IQR 55-68) and good performance status (88%). They
had mainly clinical stage IB-IIIA tumours (93%) that
were predominantly squamous cell carcinomas (50%) or
adenocarcinomas (29%). The median follow-up of all
patients was 6 years (IQR 4-2-8- 2; table 1).

Survival results were based on 15 randomised controlled
trials (2385 patients, 1427 deaths) and show a clear benefit
of preoperative chemotherapy (HR 0-87, 95% CI
0-78-0-96; p=0-007 figures 1, 2). This represents a 13%
reduction in the relative risk of death, translating to a 5%
absolute improvement in survival at 5 years (from 40% to
45%). Despite design differences between trials, for
example, a variety of chemotherapy regimens, exclusive
use of preoperative chemotherapy, use of postoperative
radiotherapy in both arms, and inclusion of all stages of
patients or only a specific stage of patient, there was no
clear evidence of statistical heterogeneity (p=0-18).

There is no clear evidence that the effect of
chemotherapy on survival differed according to whether
chemotherapy was given preoperatively or both
preoperatively and postoperatively (interaction p=0-23),
the number of preoperative chemotherapy cycles
(interaction p=0-68), the type of chemotherapy regimen
(interaction p=0-94), the number of chemotherapy agents
per regimen (interaction p=0-84), or both the type of
chemotherapy regimen and number of agents (interaction
p=0-79; table 3). Analyses of the type of regimen, the
number of agents per regimen, and both the type of
regimen and number of agents were repeated only in
those trials that gave platinum-based regimens, and gave
similar results (interactions p=0-91, p=0-60, and p=0-62
respectively; table 3). We did not identify evidence of a
difference in effect of chemotherapy on survival by
whether regimens were cisplatin or carboplatin-based
(interaction p=0-48) or whether postoperative
radiotherapy was used (interaction p=0- 87 table 3).
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Figure 1: Effect of preoperative chemotherapy on survival
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postoperative chemotherapy is given to responders
(HR 0-78, 95% CI 0-64-0-95, p=0-02) than in those
giving preoperative chemotherapy alone. Exploratory
analyses examining whether such an approach modifies
the effect of chemotherapy on time to local recurrence
showed a similar pattern (preoperative chemotherapy
HR 0-94, 95% CI 0-75-1.18, p=0-60; preoperative plus
postoperative chemotherapy HR 0- 73, 95% CI 0-50-1-07,
p=0-11), but again no clear evidence of an interaction
(p=0-26). Howevey, for time to distant recurrence, there

is evidence of a difference in effect by chemotherapy 03+ o

scheduling (p=0-05), with a substantially greater relative 02

benefit in trials giving postoperative chemotherapy -

(HR 0-53, 95% CI 0-39-0.73, p<0-00D than in those e

using just preoperative chemotherapy (HR 0- 78, 95% CI ’

0-63-0-96, p=0-02). or T T T T I T T 3
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high progression rates in the chemotherapy arm, six due to chemotherapy :

poor accrual??®® and three due to positive results in Mﬂxp&aﬁp‘? nm 928 72 570 a2 346 23 R 23

postoperative chemotherapy trials ®®* Based on all trials,
although we found some evidence of a difference in effect
by the reason for early stopping of trials, small trials with

Figure 2: Kaplan-Meiercurves (nonrstratified) of the effect of preoperative chemotherapy ontime to survival

the data (T®% of all deaths),»»22% and showed no clear
difference in effect between trials stopping early and those
reaching their target accrual (interaction p=0-24).

extreme positive and negative estimates seem to strongly
affect this result {table 3). An exploratory analysis, excluding
smaller trials (100 patients or fewer), was based on 80% of
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We did not identify clear evidence that the effect of
preoperative chemotherapy on survival differed by age,
age group, performance status, or histology (figure 3).
Although, overall, there is no evidence of a difference in
effect by sex, there is heterogeneity in the interaction
(figure 3). Some trials suggest the effect might be greater
in women and others in men, but it is not clear why. Also,
there was a significant interaction between the effect of
preoperative chemotherapy and stage in the ChEST trial, *
but not in the other trials, or across all trials (interaction
p=0-83; appendix). An exploratory analysis, splitting
clinical stage I disease into IA and IB, also identified an

interaction between the treatment effect and clinical stage
in the ChEST trial, but not across trials (p=0-64,
heterogeneity p=0- 22). Thus, the overall HR of 0.87 was
applied to the control group survival for each stage, giving
an absolute survival improvement at 5 years of 5% for all
stages, taking it from 50% to 55% in stage I, from 30% to
35% in stage II, and from 20% to 25% in stage IIL
However, most patients in stage I are IB (89%), in stage II
are IIB (92%), and in stage III are TTIA (98%), therefore
we can be most confident of results for these patients.
Mortality within 30 days of surgery could be calculated
for nine trials,»®»22% (1611 patients, 52 deaths) that
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Figure 3: Forest plot of the interactions between the effect of preoperative chemotherapy on survival and covariates
The circles represent (fixed effect) meta-analyses of the FRs representing the interactions between the effect of chemotherapy and patient characteristics; the

horizontal line shows the 95% (L HR=hazard ratio.

supplied date of surgery. Four of these®®®# had no
deaths within 30 days of surgeryin either arm and an OR
was not estimable. Overall, we did not identify a
difference between treatment arms (OR 1.48, 95% CI
0-85-2.58, p=0.17 heterogeneity p=0-45, appendix).
Based on all 15 trials (2381 patients, 254 deaths), we also
did not identify a deleterious effect of preoperative
chemotherapy on mortality within 6 months of
randomisation (OR 0-88, 95%CI 0-67-1-14, p=0-33;
heterogeneity p=0- 60).

11 trials?=®223 (1778 patients) provided data on
extent of resection. For the overall resection rate, ORs
could not be estimated for four trials*#*#3 because they
had 100% resection rates in both arms. The remaining
seven trials* %23 represented less than half of the
total data and, with possible variation in the classification
of extent of incomplete resection, this analysis was
deemed unreliable. Based on all 11 trials, there was no
evidence of an effect of preoperative chemotherapy on
complete resection (OR 0.-83, 95% CI 0.68-1-14,
p=0-33; appendix), but the effect did vary between trials
(heterogeneity p=0-006). This variation might relate to
differences in the types of patients or surgery, because
the baseline complete resection rate for control patients
ranged from 67% to 95%, with the exception of one
trial where it was substantially lower (31%).

www.thelancet.com Vol383 May 3, 2014

Recurrence-free survival data were available for
14 trials®2#-53 (9396 patients, 1524 events). The findings
provide clear evidence of a benefit of preoperative
chemotherapy (HR 0-85, 95% CI 0-76-0-94, p=0-002,
heterogeneity p=0-41, figure 4), translating to an absolute
improvement in recurrence-free survival of 6% at 5 years,
taking it from 30% to 36%.

Data on both time to locoregional recurrence and
distant recurrence were available for 13 trials®*#-%%% and
1913 patients (426 events and 526 events respectively). In
these patients, 630 (33%) were alive and free from
disease. For the remaining 1283 patients, the first events
recorded were locoregional recurrence for 305 (24%),
distant recurrence for 397 (31%), both locoregional and
distant recurrence for 115 (9%), and death without
recurrence for 466 (36%; appendix). There is clear
evidence of a benefit of preoperative chemotherapy on
time to distant recurrence (HR 0-69, 95% CI 0-58-0-82;
p<0-00% heterogeneity p=0-40; figure 4), but the effect
on time to locoregional recurrence was less clear
(HR 0-88, 95% CI 0-73-1.07; p=0-20; heterogeneity
p=0-89 figure 4). These findings translate into an
absolute improvement in time to distant recurrence of
10% at 5 years (from 60% to 70%). There is a potential
improvement on time to locoregional recurrence of 3%
at b years.
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Figure 4: Kaplan-Meiercurves (non-stratified) of the effect of preoperative chemotherapy on time to distant and locoregional recurrence and recuurence-free
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Discussion

Based on data from 15 randomised trials (92% of all
patients who were randomised), we have shown a 5%
absolute benefit of preoperative chemotherapy on 5 year
survival in patients with resectable NSCLC. There was no
clear evidence of a difference in this effect by treatment
type, scheduling, trial design differences, or by patient
characteristics, although the results are most reliable for
stage IB-IITA. There seemed to be no excess of early
mortality in the preoperative chemotherapy arm as a
result of deferred surgery.

Although this meta-analysis included most patients
known to have been randomised, four eligible trials
(198 patients) could not be included. We could estimate
an HRY for survival for one trial of 90 patients,® but not
the remaining three trials. Two of these®® (106 patients)
did not report the appropriate information, and one (two
patients) was unpublished.” When the single estimated
HR was combined with the overall result for the
meta-analysis, the effect on survival remained the same
(HR 0- 87, p=0-006), but being based on 96% of patients
who were randomised, it provides more convincing
evidence of a benefit of preoperative chemotherapy. This
systematic review and meta-analysis will be updated if
further eligible trials are identified.

One reason for using preoperative chemotherapy is
that it might make tumours more operable, potentially
improving the likelihood of a complete resection.
Conversely, delays to surgery could make it harder to
achieve a complete resection. However, we did not
identify clear evidence of a positive or negative effect of
chemotherapy on the complete resection rate or a benefit
on locoregional recurrence. However, we did note a 10%
absolute benefit of preoperative chemotherapy on distant
recurrence at 5 years, suggesting that it might have
greater potential to eradicate micrometastases than
postoperative chemotherapy, where the absolute benefit
was 5% at 5 years.”

Comparing the effect of preoperative and postoperative
chemotherapy directly; using data from this meta-analysis
and two previous ones of postoperative chemotherapy in
NSCLC proved problematic. Although it was possible to
make the datasets comparable in terms of the regimens
used, we could not make them comparable in terms of
their patient characteristics, particularly stage. Only
pathological stage was available for the postoperative
chemotherapy meta-analysis, and agreement between
clinical and pathological staging in the control group
patients of the current meta-analysis was only around
60%. However, survival in the control group of the present
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metaanalysis is somewhere between that noted for
patients receiving surgery alone and those receiving
surgery plus radiotherapy as definitive treatment,*
suggesting that the present population spans the two.
Although this difference makes a formal indirect
comparison of the effects of preoperative and
postoperative chemotherapy difficult, the benefit noted is
on a similar scale. Others have attempted formal
comparison based on aggregate date® and concluded the
effect of chemotherapy on overall or recurrencefree
survival is similay, irrespective of chemotherapy timing.
However, they did not include key large trials, published
more recently, and have included a trial confounded by
the use of radiotherapy in only one arm.*

We included one three-arm trial NATCH®) with both
preoperative and postoperative chemotherapy arms, but
because it was underpowered, the authors did not report
their direct comparison. Nevertheless, they provided us
with analyses showing similar effects of preoperative and
postoperative chemotherapy on survival (HR 0-93,
95% CI 0-71-1-23, p=0-61) and recurrence-free survival
(HR 0-88 95% CI 0-68-1.13, p=0-31 Rosell R,
unpublished). Similarly, a recent trial" (198 patients), of
preoperative versus postoperative chemotherapy reported
no difference in disease-free survival (HR 0-88, 95% CI
0-58-1-33, p=0.54), although power could also be an
issue in this trial.

The findings of NATCH* showed a difference in
treatment compliance between the preoperative (90%)
and the postoperative (60%) chemotherapy arms. Of the
trials included in our report, the ten®#*3&35 that
reported the number of patients receiving all scheduled
preoperative chemotherapy (2-3 cycles), identified a
similarly high compliance rate with preoperative
chemotherapy  (mean compliance rate  85%,
range 7--100%). By contrast, for the 14 trials in the
postoperative chemotherapy systematic review' that
reported patients receiving scheduled chemotherapy
(2-6 cycles), the mean compliance rate was somewhat
lower (62%, range 41-98%). This implies that patients
might receive more of their planned chemotherapy if it is
given before surgery.

The results so far seem to suggest similar effects with
either preoperative or postoperative chemotherapy;
giving a choice of treatment options. Clinicians might
consider that preoperative chemotherapy is preferable
for poorer prognosis patients with larger, more advanced
stage tumours, less able to tolerate chemotherapy after
surgery, or in regions where surgery waiting lists are
longer. Postoperative chemotherapy might be preferred
by surgeons and by patients wishing to have potentially
curative treatment immediately, or for those with earlier
stage disease. It also allows for more reliable pathological
staging to establish if subsequent chemotherapy is
appropriate.

Because this metaranalysis shows that preoperative

chemotherapy has a greater effect on metastases, and a-
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previous one* shows that postoperative chemotherapy
has a greater effect on local control, it is tempting to
speculate that combined preoperative and postoperative
chemotherapy would confer a greater benefit on local
and distant control and survival. This is not entirely
borne out by the present survival results by chemotherapy
scheduling and generally only those patients responding
to preoperative chemotherapy were also given
postoperative chemotherapy such that most would have
received preoperative chemotherapy alone. However,
exploratory analyses do suggest a synergistic effect of
combining preoperative and postoperative chemotherapy
on time to metastases. However, it should be noted that
more cycles of chemotherapy were planned in the trials
of combined preoperative and postoperative
chemotherapy (2-3 plus 2-3 cycles  postoperatively)
compared with those of just preoperative chemotherapy
(2-3). Moreover, a recently reported trial that compared
the use of preoperative chemotherapy plus postoperative
chemotherapy® to responders with postoperative
chemotherapy in 528 similar patients identified no
evidence that preoperative plus postoperative
chemotherapy was better (HR 1.01, 95% CI 0-79-1-30,
p=0-92). Nevertheless, further head-to-head comparisons
of these approaches might be warranted.

The potential benefit of preoperative chemotherapy
would need to be balanced against possible toxic effects.
However, although we were unable to assess toxic effects
at the patient level in this study, trial reports for 13 of the
included trials described mild or acceptable toxic effects
and that chemotherapy was generally well tolerated.
Further questions regarding which drugs to use, the
duration of chemotherapy, and if the effect might be
modified by predictive genetic biomarkers will need to be
answered by new or ongoing trials. Nevertheless, these
results provide the most complete evidence so far of the
effects of preoperative chemotherapy, showing a
significant improvement in overall survival, time-to-
distant recurrence, and recurrence-free survival.
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Abstract

With the progress of antibiotic therapy, the mortality of lung abscess has been
improved, and surgical intervention has declined. However, surgery is still required
in selected cases that are intractable to antibiotic treatment. Video-assisted
thoracoscopic surgery (VATS) is beneficial for treatment and/or diagnosis of pul-
monary discase as it provides a less invasive surgical technique and reduces pro-
longation of post-operative recovery. However, the indication of VATS lobectomy
for lung abscess is controversial as a result of particular complications, i.e. wet lung,
intrapleural adhesion and ease of bleeding. We herein report a rare combination of
lung abscess and osteomyelitis of mandible resulting from the same pathogen
successfully treated with VATS lobectomy. We proposc VATS lobectomy for lung
abscess. This procedure might be the best treatment candidate for selected cases of
Tung abscess.

Please cite this paper as: Arai H, Inui K, Watanabe K, Watanuki K, Okudela K,
Tsuboi M, Masuda M. Lung abscess combined with chronic osteomyelitis of the
mandible successfully treated with video-assisted thoracoscopic surgery. Clin
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lung cancer or poor physical status. But indication of

VATS lobectomy for lung abscess therefore remains

Lung abscess remains one of the causes of death with a
significant mortality rate. The basic treatment for lung
abscess is antibiotic therapy. With the progress of anti-

biotics, the contribution of surgery for lung abscesshas  lobectomy.
decreased. However, some cases still require surgical
intervention including lobectomy. Case report

Video-assisted thoracoscopic surgery (VATS) has
provided many benefits to patients with pulmonary
disease, especially with benign, early staged primary

The Clinical Respiratory Journal {2015}« ISSN 1752-6981
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controversial. We herein report a rare combination of
lung abscess and osteomyelitis of mandible resulting
from the same pathogen successfully treated with VATS

A 66-year-old Japanese man visited the Division of
Oral and Maxillofacial Surgery of our hospital with
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a complaint of severe pain, pus, local heat and swell-
ing in the lower left tooth region, beginning 2 weeks
eartier. He was diagnosed with chronic osteomyelitis
of the mandible due to o-Streptococcus. The patient
underwent catheterization of superficial temporal
artery for intra-arterial infusion of antibioties and
decorticotomy of mandible (Fig. 1). He received anti-
biotic therapy (doripenem hydrate) via catheter for 10
days, ampicillin hydrate by intravenous injection for
12 days and cefcapene pivoxil hydrochloride hydrate
by oral administration. As a result, his symptoms
improved.

Preoperative chest X-ray showed an abnormal
shadow in the right middle lung field, and chest com-
puted tomography (CT) revealed an irregular shaped
mass in the right pulmonary upper lobe (RUL). He was
then referred to our department (Respiratory Disease
Center) after the operation. He had no past medical
history, and his smoking history was 20 cigarettes per
day for 45 years. The mass was located in segments
$2a-832, measuring about 30 mm maximum diameter
(Fig, 2). Bronchoscopic examination of lung biopsy
was performed twice with 6 months between biopsies.
Both histopathological diagnoses were ‘chronic inflam-
mation with no malignancy) and cultures of bronchial
lavage revealed o-Streptococcus. The diagnosis’ was
determined to be lung abscess due to the same
pathogenic bacteria of chronic osteomyelitis of the
mandible. Despite prolonged antibiotic therapy, the
mass did not change in size in 6 months based on CT
examination.

He underwent RUL lobectomy by VATS [40 mm
mini thoracotomy + 2 ports (13.5 mm)] for refractory
lung abscess due to o-Streptococcus. Because the mass

Figure 1. Decorticotomy of the left sequestral mandibular
bone. The bone marrow was sclerosed, and there was minimal
bleeding at the surgical site.
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Figure 2. Chest corputed tomography (CT) showing “the
shadow of an irregular shaped mass in the $2-53 region of the
right pulmaonary upper lobe.

was too large and located in two segments from $2 to
$3, wedge resection and segmentectomy were inappro-
priate for complete extraction of the tamor. At the
discolored white region of visceral pleura of the upper
lobe, a hard mass was recognized by palpation using
the endo-forceps. There were only a few membranous
adhesions between RUL and the anterior chest wall. As
no adhesion at the subpleural lesion of the hilum
existed, dissection and transection of pulmonary
vessels using an endovascular stapler could be per-
formed safely. The operative time was 163 min, with a
blood loss of 120 mL. Tube drainage lasted for 3 days.
He was discharged from the hospital on the 11th post-
operative day without wound pain or dyspnea on
effort. Grossly the tumor was located in the $2a-S3a
region with necrosis, measuring 30x22x15mm
(Fig. 3). Histologically, the abscess was recognized in
the center of the mass surrounded by obstructive
pneumonia and infiltration of inflammatory cells.
There were no granuloma and malignant cells. The
lung abscess may have developed because of occult
aspiration of o-Streptococcus, which caused chronic
osteomyelitis of the mandible. '

Discussion

Chronic osteomyelitis of the mandible is extremely
rare. Currently, inflammatory disorder can occur after

The Clinical Respiratory Journal 2015) » 1SSN 17528981
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Figure 3, Macroscopic findings in the resected lung. A white-
colored mass with necrosis on sectioning was located in the
S2a-53a region. Histologically, non-specific suppurative inflam-
matory changes were found.

a chronic odentogenic infection, especially in devel-
oped countries (1, 2), often by normal oral flora (3, 4).
Sufficient debridement of necrotic tissue, decortico-
tomy and sequestrectomy followed by appropriate,
prolonged antibiotic therapy are important as treat-
ment (1, 3, 5).

Lung abscess is defined as necrosis of the pulmo-
nary parenchyma and microbial infection. Aspiration
of normal oral flora is a major factor in its etiology
(6-8). In addition to aspiration, gingivo-dental
disease and diabetes mellitus are also important for
the mechanism of pathogenesis (7, 8). Periodontal
disease has an incidence of about 15% among
extrapulmonary-associated conditions (8), but the
accurate incidence of a combination of chronic osteo-
myelitis of the mandible and lung abscess is unknown.
In our case, the patient had no other pre-existing pul-
monary disease in the background of the lung and no
immunological abnormality that could have led to
refractory lung abscess.

The basic treatment of lung abscess is appropriate
and sufficient antibiotic therapy (7). With the progres-
sion of antibiotics, mortality of lung abscess has
declined to 15%-20% compared with the preantibiotic

The Clinical Respiratery Journal 2015) + 155N 1752-6981
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era (30%-40%) (8). Surgery is not always required for
treatment and its incidence is declining. Now, about
10%-20% of lung abscess cases require an operation
for treatment (7, 9). In Japan, there were 67 960 cases
of general thoracic surgery during 2010. The number
of operations for ‘inflammatory pulmonary disease’
was 3140 (4.6%) cases; the number of lobectomy for
lung abscess was unknown (The Japanese Association
for Thoracic Surgery 2012) (10).

Surgical indications include (i) very large (>6 cm)
and toxic lung abscess that is not responding to
medical management for 8 weeks; (ii) persisting
symptoms and signs; (iii) chronicity with a duration
of 6-8 weeks without clear progress; and (iv) compli-
cations of lung abscess such as significant recurrent
hemoptysis, bronchopleural fistula, empyema and
suspicion of carcinoma (7, 9, 11). Lobectomy and
pneumonectomy are common surgical procedures.
Segmentectomy and wedge resection are not recom-
mended because of the risk of spreading pathogens to
the pleural cavity (7). Generally, surgery for lung
abscess can be technically difficult and risky, as a
result of intrapleural cavity or perihilar adhesion, ease
of bleeding and bronchial artery development.
Almost all patients with lung abscess are elderly and
have a poor physical status, wet lung and many com-
plications. Moreover, post-operative management is
troublesome because complications. One investigator
mentioned that the post-operative mortality was 11%
in 1980 (11).

VATS lobectomy for Jung abscess is controversial, but
is much less invasive and a useful technique for diag-
nosis and treatment of some pulmonary diseases. In
Japan, 70.5% of cases of thoracic sargery (47 945/
67 960) underwent with VATS during 2012. The
benefit to patients especially that with restricted physi-
cal conditions is significant as it leads to minimal
physical damage.

In this case, there was no densc adhesion in the pleural
cavity and perihilar region. These intraoperative find-
ings may be related to the location of the lesion apart
from the visceral pleura and the hilum, and to the
previous prolonged antibiotic therapy. We propose that
abscesses located apart from the hilum and pre-
operative sufficient antibiotic therapies are indications
of VATS lobectomy. The most essential technical point
of surgery is careful blunt dissection of the perivascular
sheath in one layer to prevent massive bleeding. On the
other hand, complications related to isolation of great
pulmonary vessels are indications for thoracotomy not
VATS, given the risk of hemorrhage.

In conclusion, VATS lobectomy might be usefal
treatment for refractory lung abscess in select cases.
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A randomized Phase lll trial commenced in Japan in March 2013. Post-operative adjuvant
chemotherapy with etoposide plus cisplatin is the current standard treatment for resected pul-
monary high-grade neuroendocrine carcinoma including small cell lung cancer and large cell
neuroendocrine carcinoma. The purpose of this study is to confirm the superiority of irinotecan
plus cisplatin in terms of overall survival over etoposide plus cisplatin as post-operative adjuvant
chemotherapy for pathological Stage I~Il|A completely resected pulmonary high-grade neu-
roendocrine carcinoma patients. A total of 220 patients will be accrued from 54 Japanese insti-
tutions within 6 years. The primary endpoint is overall survival and the secondary endpoints are
relapse-free survival, proportion of treatment completion, adverse events, serious adverse
events and second malignancy. This trial has been registered at the UMIN Clinical Trials
Registry as UMINO0O0010298 [hitp://www.umin.ac.jp/ctr/index.htm].

Key words: lung neoplasms — high-grade neuroendocrine carcinoma — adjuvant chemotherapy —
Phase HT

INTRODUCTION

categories, typical carcinoid, atypical carcinoid and SCLC.
Although it has been classified into a non-small cell lung

Lung cancer has been the leading cause of cancer-related
deaths in Japan since 1988. High-grade neuroendocrine car-
cinoma (HGNEC) including small cell lung cancer (SCLC)
and large cell neurcendocrine carcinoma (LCNEC) accounts
for ~15% of all lung cancers (1,2).

LCNEC was first proposed by Travis et al. (3), who added
LCNEC as the fourth category of pulmonary neurcendocrine
tumors, which had originally been clagsified into three

cancer (NSCLC) by the WHO classification, LCNEC has
neuroendocrine features and an aggressive clinical course
that are common with SCLC and both are recognized as
HGNEC. LCNEC is typically diagnosed post-operatively
using surgical specimens and rarcly diagnosed pre-
operatively with biopsy specimens because of the difficulties
associated with its diagnosis from a small amount of speci-
mens. Furthermore, a differential diagnosis between LCNEC
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