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What is the best approach for surgery of malignant pleural
mesothelioma? It is to put our efforts into obtaining trustworthy
evidence for practice
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Published survival with EPP matched MARS; random

assignment to no EPP resulted in better outcomes.

The diamonds represent references 1 through 4.

Central Message

Better evidence is required, and randomized

trials are necessary, in malignant pleural

mesothelioma.

See Articles page 468 and 478.

See Editorial Commentaries page 476
and 485.
Under the banner ‘‘Statistics for the Rest of Us,’’ the Jour-
nal in 2007 published a critique of case series reports to
determine whether surgical resection is effective in
improving survival for patients with malignant pleural me-
sothelioma.1 The article concluded,‘‘We owe it to today’s
patients with mesothelioma to get it right. The epidemic
is still rising in Europe and there will be many patients in
the next 10 to 20 years. We owe it to the rest of the world
where asbestos was less well controlled or remains uncon-
trolled. Equally important is this: we owe it to our own sci-
entific integrity.’’

There have been some randomized controlled trials,2-4

but it looks like business as usual—more uncontrolled
case series with their inherent limitations.

The criteria for observational data to be accepted as evi-
dence have been well described: when an intervention
visibly, quickly, and reproducibly alters the course of a dis-
ease, cause and effect may be accepted as evident.5,6 Ten-
sion pneumothorax, empyema, cataract, hip fracture,
leaking aneurysm, and aortic stenosis are familiar exam-
ples. Surgery for mesothelioma meets none of the criteria
for acceptance on experience alone. Surgery is performed
neither to avert imminent death nor for immediate benefit,
nor is cure evident.7 There are too many biologic and ther-
apeutic variables to determine whether in truth death is de-
layed; it may even be hastened. Heterogeneity in the
progression of the disease provides some patients who natu-
rally survive long without operation, so in the absence of
fair comparators it is not possible to confidently attribute
the life of any individual patient with mesothelioma to an
operation done a year or two previously.

At the very least, we should have better estimates of what
would be the expected survival of patients, comparable with
those operated on, if cared for without surgery. Reports of
surgical series have been presaged with gloomy statements
that survival is likely to be as short as ‘‘4 to 12 months,’’ but
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such statements set the bar too low. Patients with an outlook
as poor as that are not the ones who have been operated on.
Estimates of what would have been survival without surgery
are difficult to obtain, but without appropriate control data
we cannot know what difference surgery makes to survival.
Patients eligible for extrapleural pneumonectomy (EPP)
within the Mesothelioma and Radical Surgery protocol
but randomly assigned not to undergo EPP survived a me-
dian of 19.5 months,2 and that is a longer survival than in
reported EPP series in the same epoch.4,8-10

Statistical analysis of existing data has not resolved the
doubt about effectiveness of surgery. In a cancer registry,
the purported survival difference for EPP dwindled to insig-
nificance when a simple correction was made by excluding
from comparison patients whose data fell completely
outside the range of age, histologic type, and performance
status.11 A difference in survival with EPP was not evident.
ACox proportional hazard model that included 945 patients
was reported to showed an association between surgical
resection and survival, but there were also associations for
histologic type, sex, smoking, asbestos exposure, and later-
ality.12 Residual confounding was likely. A more cautious
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analysis of the 945 patients showed no differences in sur-
vival those who underwent resection, opened and closed,
and those turned down for surgery.13 Completing multimo-
dality treatment is conditional on remaining alive and well
enough; there may be a statistical association with longer
survival, but attributing an effect to the surgical component
may be illusory because only longer survivors are selected
for, and can complete, the full sequence.14

EPP has a high rate of complications even in the most
experienced hands.15 In a prospective study, EPP has been
shown to have an adverse effect on quality of life from
which the patients do not live long enough to recover.16

The patterns of recurrence have been well reported.8 It is
the disease that is the problem, and the limitations on
what can be achieved with surgery, not the skill or determi-
nation of the surgeons. Comparative studies have shown
that patients who undergo less-morbid lung-sparing opera-
tions for malignant pleural mesothelioma (generically
pleurectomy and decortication) have no worse survival
than do those who undergo the more radical extrapleural
pneumonectomy EPP.9,17 The finding that patients who un-
dergo pleurectomy and decortication may live longer than
those who undergo EPP does not mean that it is more effec-
tive in eradicating mesothelioma; it would be as logical to
conclude that it is merely less harmful. When lesser treat-
ment is associated with better outcomes, it is time to pause
for thought, and it would be good if that pause allowed
proper evaluation of treatments by means of randomized,
controlled trials.

For patients suitable for 2 or more different surgical stra-
tegies, random assignment is the best way to allow potential
confounding factors to be similarly distributed in the trial
arms.18 Minimization ensures this is achieved.19 What is
also important is that a formal and auditable prospective re-
cord be kept at each stage of the protocol so that intention-
to-treat analysis can be performed. That is what prospective
patients need to know, not what happened to ‘‘subsets of
subsets of subsets’’ of patients not like them.20 What is
also important is that professional trial centers be involved,
working to the highest current standard. Data should be
collected evenhandedly, and all findings and outcomes
should be adjudicated objectively, wherever possible by
someone blinded to the assigned treatment. Allowing us
surgeons a free hand to adjudicate ‘‘macroscopic complete
resection’’ is reminiscent of Damon Runyon’s humorous
description of a game of craps in 1930s New York.21 Rather
than lose, Rusty Charley—‘‘for he is a hard guy indeed’’—
seizes the derby hat off the head of a much smaller player
and throws the dice into the hat and announces that it’s a
10. The unlucky loser who has to hand over a G-note says
‘‘Charley, do you make it the hard way?’’ Runyon trans-
lates, ‘‘two fives—which is the hard way to make a ten
with the dice.’’ A principle of clinical research is that
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impartial and preferably blinded ‘‘others’’ keep the record,
but ‘‘Rusty Charley isn’t a guy who is apt to let anybody
question his word.’’ Runyon, as a man who bet on the hors-
es, knew the essentials of probability and the consequences
of bias.21

The pathologist is the judge of completeness of resection
by taking as many sections as necessary and looking at them
under the microscope. The surgical boundaries are usually
crossed.22 The phrase ‘‘macroscopic complete resection,’’
which overrides that principle, has slipped into usage. It is
possible that reducing the bulk of mesothelioma may allow
chemotherapy or radiotherapy to gain purchase when they
might not otherwise have done so, but it is at best a surro-
gate outcome. It is methodologically unsound that it is
only the surgeon who can make the evaluation, looking
into the thorax rather like Rusty Charley peering into the up-
turned derby hat.

Whatever clinical practice emerges from the present
confused state should be based on trustworthy evidence,
and where there is no evidence it would be good if surgeons
could put their energy into obtaining it. Patients deserve to
know up front what they can realistically expect to gain
from surgery, where the evidence comes from, and what
they are likely to pay for any gain in terms of pain and
suffering. The best way to do that is with randomized,
controlled trials.23
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