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ABSTRACT: The incidence of malignant pleural mesethelioma (MPM) has risen for
some decades and is expected to pesk between 2010 and 2020. Up to mow, no single
treatment has been proven (o be effective and death usuatly occurs within about 12—
17 months alter diagnosis. Perhaps because of this peor prognosis, early screening

has incited little interest. However, certain forms may have a better prognosis when .

diagnosed early and treated by muitimodal therapy or intraplesral immunotherapy.
Diagnosis depends foremost on histological analysis of samples obtained by thoracos-
copy. This precedure allows the best staging of the pleural cavity with an attempt to

detect visceral pleural involvement, which is one of the mast nnportant proguostic

factors. Although radiotherapy seems necessary and is efficient in preventing the

mafignant seeding after diagnostic procedures in patients, there has beent o raadom- -

ized phase II study showing the superiority of any treatment compared with another.

Heowever, for the early-stage disease (stage I) a logical therapeutic approach seeims to. ]

be necadjuvant intraplewral treatment using cytokines. For more adVanced disease
(stages Il and IIf) resectability should be discussed with the’ t.bomc;c Surgeots aud a
multimodal treatment combining surgery, radmtherapy and chemo(herapy should be
proposed- for a randomized controfied study. Palliative treatment is mdwated for
stage EV. In any case, each patient should be envolled in a clinical trial. -
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The term “mesothelioma” was first used in 1921 by
Eastwoop and Martin {1] to describe primary tumours of
the pleura. At that time, the primary nature of these
tumours was conuroversial without confinmation by au-
topsy. Today, the histological diagnosis of mesothelioma
remains problematic and differential diagnosis against ad-
enocarcinoma is difficult in 10~15% of cases despite the
routine use of hlstochcmnstry

The first: evidesice i implicating ‘dsbestos uuhe pat!;og
esis of mesothelioma was' presented in 1960't by WagG
{2 in South African miners. The incidence of malignant

pain, and surgery (even when petfonﬁed
stage) is controversial [6-10]. The: valug: '
staging system is quesnonablc aftar thefirs

tions provides evidence for'the dlﬁiculty in dlstmgmshmg .
between the vanous stages of the dméase [11—13 :

,otllemw

plrpose ot P
knowlcdgc ot mesothelio ,

pleural mesothelioma (MPM) has risen for some decades
and'is expected to peak sometime between 2010 and 2020
3. 4]. This increase has been attributed to the wxdespmad
use of asbestos in the period from World War II until the
end. of the 1970s {5]. Pleural mesothelioma is more.fren...
quent than peritoneal mesothelioma, possibly because in-
halation is the usual route of the pathogenic fibres.

No single treatment has been proven to be effective for
malignant mesothelioma. Chemotherapy alone has no ef-
fect, radiation therapy simp!y provides palliatiori against

i mdusma!iz’bd- A
used froth the: end of o
1970s, the mudcneepe Ve

gional” dxffemnces:_
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1997, 10: T14-718. No. 4: I. Ferrer. Pleural tuberculosis: Eur. Respir J 1997 10: 942-947. No.§: H
empyema. Eur Respir J 1997;10: 11501156, No. 6: G. Hillerdal. ‘Chylothorax and pswdod\y!otbotax
FM.N H. Schramel, PE. Posnmus RGIR.A. Vanderschueren. Curment aspects of spontanéous préumothor
8: . Rodriguez-Panadero, V.B. Antony. Pleurodesis: state of the art. Eur Respir 7 1997; 10:,1648-1654.No.9,
astatic mahgnancm EurRexp:rJ 1997, 10: 1907—-1913 No 10: C.chgeL V8. Amony lnummo!ogy of
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s ipyards are at particularly high risk [16]. Another factor
_ﬂuencmg incidence is the type of fibre used, the inci-
denoe 4 highcr with crocidolite and amosite than with

ce of 14.2 per million in males and t per

S ?{urbs [22} the incidence rate is 7.5 per
1.5 per million for fémales. In the
t publishéd annual rate per million is 13.3
es and 2.5 for females and in Aust.caha the

mcreased 3.5-fold fo males and 1. 4-fold for females from
the end of the 1960 to the beginhing of the 1980s [26—
28]. In the UK the épidémic will peak at about 2,700
deaths per year.and will disappear rapidly after 2020 ).
'Ihe USA epidemic has already reached its peak [29]: since
l980 USA rates have declined in both sexes.
. Desplte theu*unrehablhty these data seem to indicate a
. mpr incredse in the annual incidence of mesothelioma in
i mallet increase in females This trend will

h ;.:lioma accounts for the nsing inci-
up to 30-40 yrs afier applica-
e of a.sbeStos._- 3

upanonal exposum to- asbestos,

likely to have woiked in contami-

. élioma due to- nonoccupanonal envi-

.mnmcntni exposure has been 't ed in vagious places

mcludmgComw [21],New Caledonia [30], Cyprus 31},
: Turky

tos badies, mostly formod on amphxbole fibres, are
y found in lung sections and bronchoalveolar lavage
[38] F:bm may also mxgrate towards the periphery

pign p!eumt' p!aqucs ‘are the most- commotr manifés-
 of asbestos. exposure [26]. They usually develop on
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- million in fenjales the Provence region -and | per mil- -

the parietal or diaphragmatic pleura. Malignant pleural
mesothelioma probably also originates from the pacietal
pleura. Up to now, however, very few studies have de-
tected significant amounts of asbestos fibres in the parietal
pleura [18]. Experiments by Stanton et al. {41] demon-
strated that the risk for mesothelioma is related to the con-
centration of long (>8 um) amphibole fibres. Other animal
experiments using intracavitary injections of asbestos con-
firmed that the most carcinogenic fibres were those meas-
uring >5 mm in length and <0.25 mm in diameter {42,
43]. In sharp contrast to these data, ali previous minera-
logical studies have shown that short chrysotile fibres are
the most common type of asbestos present in the parietal
pleura [44], where amphibole fibres meeting the criteria of
Stanton for carcinogenicity are uncommon or absent [45].

A possible explanation for this paradox could be that
fibres are heterogeneously distributed in the parietal pleura.
This would explain why random sampling in unselected
areas yields poor concentrations. Indeed, when samples were
taken from pathological zones such as pleural plaqucs or
tumours’ [46}, more fibres were found. ©

Several findings led to the speculation that these asbes-
tos fibres could accumulaie in certain areas of the parietal
pleura. In mice, subcutaneously injected fibres are known
to concentrate in the milky spots of the parietal pleura [47].
In humans, milky spots are almost invisible in the healthy
pleura. However, thoracoscopy sometimes visualizes foci
of parietal anthracosis near lymphatic vessels of parictal
pleusa [48], which have been called "black spots”. Indeed,
these black spots could correspond to the milky spots des-
cribed by Kanazawa et al. {47} in mice and be rendered
visible by trapped coal dust.

Thoracoscopic biopsy samples were collected from
these black spots [18] and from normal areas of the pari-
etal pleura and lung from 14 subjects (eight with and six
without asbestos exposure). Asbestos content was deter-
mined by transmission electron microscopy. In exposed
subjects mean fibre corcéntrations were 12.429.8 x. 106
fibres-g of dry tissuet in lung, 4.1+:1.9 in black spots and
0.510.2 in normal pleura. In unexposed patients, these con-
centrations were 0, 0.310.1 and 0, respectively. Amphib-
oles outnumbered chrysotile in all samples. A total of 22.5%
of the fibres were >5 mm in length in black spots. These
findings could explain why the parietal pleura is the target
organ for mesothelioma and plaques.

Clinical manifestations

The mean age of patients is approximately 60 yis. A
few cases have been described before the fourth decade of
life in patients exposed to asbestos during childhood. The
tumour can occur rarely in children [49} and a number of
these cases probably has no relation to asbestos. The pre-
viously mentioned strong male predominance is due to the
fact that exposure o asbestos is less common in females.

Clinical manifestations depend on the stage of the dis-
ease. Recently, an international staging system was pro-
posed by the Intemational Mesothelioma Interest Group
(IMIG) on a new tumour, node, metastasis (TNM) basis
[12] (table 1). In early-stage disease general symptoms
such as fatigue, weakness and weight loss are rare (15%)
{50]. The pain which is extremely frequent in advanced
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Table 1. — New international staging system for diffuse malignant pleural mesothefioma

Stage Description

Tl Tta: Tumour limited 10 the ipsilateral parielal pleura including mediastinal and diaphragmatic pleura. No involvement of
visceral pleura
Tib: Tumour involving the ipsilateral parietal pleura, including mediastinal and diaphragmatic pleura. Scattered foci of tumo r-.
also involving the viscerat pleura
T2 Tumour involving each of the tpsz\ateral surfaces (parietal, mediastinal dxaphmgmauc and visceral pleura) with at least one of
the following features: . -
Involvement of diaphragmatic muscle
Confluent visceral pleural tumoue (including the fissure) or extension of the tumour from visceral pleura inio (hc under~
tying pulmonary parenchyma U S
5] Locally advanced but poteatially resectable tumour :
Tumour involving all of the ipsilateral pleural surfaces (parietal, mediastinal, diaphragmatic and Vlsccml pleural) with at least
one of the following features:
Involverent of the thoracic fascia
Extension to the mediastinal fat
Solitary, completely resectable focus of the tumour extending into the soft tissues of the chest wall
Nontransmural involvement of the pesicardium
T4  Locally advanced technically unsesectable tumour
Tumour involving all of the ipsilateral pleural surfaces (parietal, mediastinal, diaphragmatic and visceral plcura) with at leasl
one of the following features:
Diffuse extension or multifocal masses of tumour in the chest wall, with or without associated nb destmcuon
Direct transdiaphragmatic extension of the tumour in the peritoreum
Direct extension of the tumour to the contralateral pleura
Direct extension of the tumour to one or more mediastinal organs
Direct extension of the tumour into the spine

i
¥
:
{
§
|4
;

‘(From Intemational Mesothelioma Interest Group {12].)

stages is less common in stage Ia. In contradiction to is not specnﬁc Removal of ﬂuxq ‘xmpmves the recogmtxon. -
descriptions given in manuals pleurisy may be unremar- of more specific signs: ireglar; rnodula: pleutal'tlucb
kable and often occurs without radiologically detectable ening is the more fiequent feanit’seen. dn-t Scan |

turnour. Massive effusion at the time of presentation is {54} (fig. 1). Spmad of the tu 35 or
possible, but moderate effusion is more likely. The fact stagmg or evaluation of-treatiment Tespbnsein. the'fol[ofv-'
that pleurisy may not recur for weeks or months after ini- ing sites: dlaphragmtxc pleura chest Waﬂ pencaxdlgxm
tial dainage can lead to a delay in diagnosis. Moderate 5-571...

tightness followed by progressive pain, cough and short-
ness of breath are the most comumon, presenting signs.
Since the symptoms are noaspecific, practitioners in reg-
ions exposed to industrial or eavironmental asbestos fibres
should keep mesothelioma in mind and not rule out the

" possibility even if the initial cytological or histological

findings are negative.

. In oyr series the initial thoracic radiograph leading’ to a;

.. diagnidsis’ of mesothelioma showed a pleiifal effision W
92% of cases, where the thoracentesis-showed a clear or
haemorchagic fluid [50]. In 0.5% thoracentesis revealed
-an empyema. Radiography showed in 0.5% 2 spontanecus
preumothorax and in 7% multinodular; pleural tumcur
without fluid. Three patients had a history of radiation ther-
apy for lymphoma. An association between irradiation’ of

" "the thorax and mesothelioma has been reported previously
{51]. In another series {27} only 1% of dlagnoses were
made coincidentally on routine radiographic i images w1th
no thoracic symptoins.

The pleural fluid is an exudate with little evidence of in-
flammation: cell counts reveal a high number of mesothe-
lial cells [52] without a significant increase in aeutrophils
or tymphocytes. Cytological examination of pleural effu-
sions, which is one of the first diagrostic techrniqués at-
tempted in patients with MPM, is usually positive in only
30% of the cases [53]. !

At stage I, pleural effusion is the prominent feature seen months, showing $évéral
on radiography and computed tomographic (CT) scan. This ba=S0mm) - .
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{ > - .+ Diagnosis

"senes {50,591 dnagnosu; was achieved by cytol-
‘o, casés, by closed pleural biopsy in
corbination 6f the iwo méthods in 38.7%.
bie to those obtained in
2. needle [60]. A recent trial
C l markcrs were vsed m an

and rato "ﬁndmgs rmsc the susplcwn of me-

3, asldlnal'charactenstxcs are age between 55
. -4 Asbestos ,pleural effusion
itagés showmg— m‘egu!ar and nodular les-
' panetal Ppléura; éspeially. in the posterior and

pait of the:costovertebral gutter.

Maaoscoplcaﬂy, the lesidéns range from 1-3 mm to |
iainéter ot eyen larger, depending on the stage. In

it St

i GallEs: mall ?1—5 e i ' diagisters). A typi-
ca! aspect of mesotﬁblzoma is the grape-like aspect, which
codsists.of a patch of closely spaced. smooth, translucid,
poorly vascularized nodules 5-10 mm in diameter with a
clearor yellownsh appearance Upon biopsy these fesions
may éither be friable and filled with sticky fluid or bard
and di ﬁult to remove. The grape-like aspect is typical of
magogh foma, generally at the advanced stage, but it is
«gt:specific sitice it is also encountered in patients with

?: of the pleura. Unlike benign inflamma-

“thickéning of the pleura associated with
it hard and uneastic. When biopsy samples
, the cut edge is clear and there is little or no

paneml pleura, where lymphat:c vessels are most
.. The specific the lesions, the more

1 Shoitd -gakén (up 515 or 20). :

--An lmponant dngnOshc finding is the involvement of

[ gmg thomcoscopy ‘The visceral pleura

atbassociated with pari:.
e %im%“mnm% In20% -

n ve‘d (han the parietal pleura, with god-~-
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ules being not only less numerous but also smaller. In
many cases the visceral pleura appears macroscopically
normal but routine biopsy should be performed to confiom
or exclude the diagnosis.

Histological diagnosis is problematic because of struc-
tusal variability between different tumours and even with-
in the same tumour. Furthermore, differential diagnosis
with adenocarcinoma is often difficult. Mesothelioma is
classified into various major histological types, i.¢. epithe-
lial, sarcomatous, mixed and desmoplastic. The cell pat-
tern of epithelial turmours can be tubular, papillary or more

. complex and differential diagnosis with reactive mesothe-

lial cells can requige histochemical or immunchistoche-
mical techniques and even electron microscopy [61-64].
Diagnosis is further complicated by the fact that involve-
ment of the pleura is,patchy and histological findings can
vary from one place to another. In this regard sampling
must be extensive, focusing on the most suspicious areas,
especially for the desmoplastic type.

In our sefies medical thoracoscopy allowed diagnosis in

“185 of 188 chises (98.4%) [50]. The three failures dccurred

when ‘artificial pneumothorax was impossible to realize,
precluding the access to the pleural cavity. Thoracoscopy
is currently the technique of choice for the diagnosis of
mesothelioma and thoracotomy should be resorted to only
when medical thoracoscopy is unfeasible or inadequate.
Thoracascopy is- a safe technique [65]. Mortality is 1:
8.000 and complications are uncommon and usually min-
or (subcutaneous emphysema, localized pleural infection
and minor bleeding, <100 mL). The only major problem
associated with medical thoracoscopy in patients with me-
sothelioma is seeding of the chest wall along the path-of
insertion of the trocar. Seeding, which has also been ob-
served afier thoracenteses or blind pleural biopsies, can be
prevented by performing prophylactic radxothcmpy after
healing of the point of eatry [66].

Prognosis and dlassification -

Median survival ranges from 12 to 17 months depend-
ing on the series {67, 68), while 5-yr survival is less than
5%. Several large studies involving muitivariate analysis
have identified several factors for a more favourable prog-
nosis (table 2). More recently, an absence of weight loss at
the time of diagnosis, absence of involvement of the vis-
ceral pleura, stage I and epithelial histopathological type
were found to be the most favourable factors in an analy-
sis according to a Cox model {59]. The absence of symp-

) toms-in gencral-and painin particalar depends o the stage.

. - . First author [ref ' .
CHAFINAN ALpERTS ANTMAN Rure Rusc Boumn
(68] 119} {67} 27 {6] 591
1982 g 1988 1988 1989 1991 1993
57 262 136 170 83 188
. 13 96 15 9 10 16,
Epithelial - PS PS Stage 1 . None Epithelial
Age <65 yrs Treatment Epithelial Platelets Stage la
PS White race No chest pain  No weight loss PS
; Surgery Sdg >6 months  Sdg >6 months Lesions <5 mm
._, et . Response CT . . Stagel . - Surgery - ’ :

,Performanoe status. Sdg: interval between first symptom and diagnosis; CT: computed tomography.
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The first published classification by Butcuart er al. [8]
is frequently used owing to its simplicity. However the
early stage of malignant pleural mesothelioma is not part (71, 72}. According to the authors -this coufd reﬂeclf he
of this classification. Thus, different types of stage [ are disease stage and prévalence of nodal stages. HoWever.
mixed in that classification. Spontaneous survival is long- can also be hypothcsxzed that durmg thoraootomy -hap
er if the visceral pleura and the lung are not invaded (stage dling of tumoisr USsue releases isolated ‘cells mro blood
fa) and caxeﬁfl examination of visceral pleura must be and perhaps lymphatxc circtilation. Ourpathologists fouid
conducted during thoracoscopy [12]. Several classification a large number of isolated cells in the washmg of t.he plw'
systems have been proposed for mesothelioma [11]. 3

The most recent system is the TNM classification of the
IMIG [12]. This TNM classification is close to the one pro-
posed by Cuamnian [69] and includes a full range of stages
from an isolated lesion of the parietal pleura or diaphragm
(stage Ia, as previously mentioned) to advanced-stage mes-
othelioma. The main advantage of this classification is to - wastmg
provide clinicians with a standard allowing comparison of
study data and results. Although this TNM system still
requites further refinement, it constitutes a solid founda-
tion. However, several remarks may be made conceming
this system. One point of discussion is the importance of
node status. In the series of SUGARBAKER ef al. [70] the
long survival of patients without node involvement (INO)
could have been due to the fact that these patients had ear-
lier stage disease. Since metastasis is an uncommon late
occurrence, it is not an important criterion in the class-
ification. It must also be determined whether the TNM
classification should be clinical; made on the basis of en-
doscopic and radiological findings, or postoperative, made
on the basis of surgical findings. It should also be said that
the distinction between T2 and T3 is of lifle practical
value since the difference in sugvival is mmunal as shown
in a recent series {13].

Surgery

Eveolution

As previously mentioned, the possible disappearance of
the inutial effusion after drainage is a special feature of
early mesothelioma. Owing to this misleading develop-
ment the disease rnay be wrongly diagnosed as benign
pleudisy and allowed to progress uatreated for up to 1 yr
or more. Thus, caution is always necessary with regard to
the diagnosis of benign pleudsy in subjects between the
ages of J0 and &0.yrs witha Iustoty ofexgosum sbe

--tos and-for these paticits éary’ g

Mesothelioma develops locally, somietimes, fora Torig /
time, before invading surmounding organs. Dlaphragm and' o
- lung involvement usually occur first, with progressive re-
traction of the hemithorax and development of: u'appedf.
lung. Involvement of the liver occurs later. The petiton: -
eum is infiltrated either through the diaphragm or throngh -

R (5 postenor‘opcmngs -with secondaryascites: ‘Paiaies:
™ plastic syndrome is uncommon; this involves snigrating
phiebitis, thrombocytosis, haemolytic, anaemia, hypogly—

arthropathy.
Spreading to the endothoxacxc fascia (T2) and mtercos- D
tal spaces (T3} is frequent and has been noted in 30*50% :
of patients who have widergone invasive surgical of diag-"
nostic procedures (¢.g. thoracentesis and. biopsy). Parietal
involvement can 'be massive and painful and panetal pain’
is extremely frequent. )
Clinjcally detectable secondary-lesions in- bone, subcu- -
taneous and brain sites are uncommon, as is lnvolvement:
of the contralateral pleura or lung. However, it should be.
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jmesothelioma patients and poor results have been des-
Jcribed. in several senes {78, 79]. One of the major prob-
lems in. perfomung radiation therapy is determining the
lUme df the target area, which includes the diaphragm,
mtag;: aqd ¢chest wall and excludes the lung.-
R:adié'ﬁnn thempy is-also performed palhatwely {80} to
oontmf pain; -frrddiation is effective when pain is due to a
,djrecc extensxon of the tumour into the chest wall and ribs.
C t is'not effechvc and may even be harmful if
pam ongmates from; oomptessxon of the intercostal nerve
- aga rmult of mt:athon of the, chest wall. Postradiation
ﬁbmss.s can ‘aggravate pain it these cases.
"Prophylactic local radiation therapy to prevent parietal

seedu;gwetd;a‘
be. etfective
1Zdn

tive. [66 81} Aftex thoracoscopy we wait for 10—
allow the:. point of entry to heal and then apply
hirde | sess;ons of 7 Gy each over 48 h. Target
ﬂelds 'of 4:12 cm on each ‘side are selected around the
mc:s:on, dramage and prevnous puncture scars. A landnm-

igwas mapobsetyed.iff any

e Ay tidmwent pmphylacuc ‘tadiation

thicrapy, Whe dediniz was obterved in eight of the 20

patients who d1d not undergo prophylactic radiation ther-

apy. Based on these findings we now perform prophylactic

radiation therapy routinely “after thoracoscopy and have
not observed any seeding at entry or drainage sites.

Cliemolherapy )

Chemotherapy has also been dlsappomtmg in patients

} with mésothelioma. In the best series, objective responses

mgle-agent ueatmcnt were achieved in 20-30% of

cases, but there wds no 51gmﬁcant impact on overall sur-

vival. |

p;le thcur good reputatmn, doxorubicin and other

anthmcychnes ‘achiéVé responses in no more than 15% of

“cases {82] Similarly,. Cisplatm alone achieves a response

rate of only 14% of cases'at standard dosage and up to

33% al high dosage [83—87] ngh dosés of methotrexate
aloné obtain responses in 37% of cases [88].

- Several groups began using cisplatin-mitomycin after a
randomized study showing that it was more effective than
doxorubicin-cisplatin [89). A response rate of 44% was
repotted with mitomycinbleomycin-cysplatin-doxorubicin

' combmqi with systemic and intrapleural hyalummdase {90].
A res Jtise rate of 66% was obtained using high-dose
. meth rexate and foliriic acid with vincristine-or cisplatin

91].. ‘Eoimbiried protocd! involving platinum-mitomycin-

* 5-fluoro:desicil dnd étoposide (PMFE) was tested and res-
ponses were obtained i 33% of cases {92].
Table 3 sumusiarizes the complete and partial response
iaw"obtmned using; smgle-agent chiemotherapy protocols
ARRd bl 4 Sifnndarizes studied ifi which response rates of
. - 45% or more were achieved using combined-agent proto-
: ¢ols The overall results of chemotherapy alone have been
N _:ki pointing since it has had no clear-cut effect on sur-
“vival. .

[girapleural treatment (immunotherapy)
Intrapleural immunotherapy is a new weapon in the ar-

"f'mamunomerapy is complex and remains poorly under-

tic examipations. has beea shown to .

sénal against mesothelioma [93].-The antitumoural-actiof:

MANAGEMENT OF MALIGNANT PLEURAL MESOTHELIOMA 917

Table 3. — Response rates {complete or partial} after
single-agent chemotherapy

Response rate

Class ) Agent %
Aanthratyclines Doxorubicin 0-40
Pirarubicin Y ¥ A
Detorubicin . 26
- Epirubicin 5-45
Mitoxantrone 3
Aantimetabolites Methotrexate hd 37
5-Flubrouracil . 5
Edatrexate 25
Trimetrexate 12
Alkylants Cisplatin. . 14
Cisplatin hd 13-33
Carboplatin 7-16
~Cyclophosphamide 0
Ifosphamide 324
Mitomycin 21
Alkaloids Vincristine 0
Vindesine 0-65
R . .Etoposide ;041
hd: high dose.

stood. Two cytokines, interferon-gamuma (IFN-y) and inter-
leukin-2 (1L.-2}, have been tested in patients with malignant
mesothelioma and have shown several objective antitum-
oural responses-[15, 94].

One propeity of interferon is its ability to facilitate cell
differentiation {95]. This mechanism could explain the
efficacy of intexferon on pleural mesothelial cell cultures
[96]. Moreover, several studies have shown a possible dix-
ect cytotoxic effect on mesothelial cells {97-99] and stim-
ulation of the activity of natural killer lymphocytes and
macrophages {100-102). -

The rationale for using I1.-2 is based on the fact that
it activates lymphokine-activated killer (LAK) cells and
induces a cytolytic response [103]. In vitro studies have
shown that human natural kitler (NK) cell activity. is sup-
pressed by asbestos fibres, but restored by IL-2 [104}, and
human malignant mesothelioma cells lines were reported
to be lysed by NK and LAK cells [105].

The intrapleural route of administration has several
advantages. The pleural cavity acts as a reservoir where
the injected drugs remain concentrated for several days or
weeks [106]. This limits side-effects and ensures that the
drug is applied to the tumour site.

Table 4. ~ Response rates 225% after combined che-
motherapy----- - -

Combmed-agent protocol

Doxorubxcm—dacarbazmc

Doxombxcm—cssplann
Doxonibicin-cyctophosphamide-cisplatin
Doxomubicin-cyclophosphamide-vincristine
Doxorublcm-cyclophosphamxde-v|ncnsnnedacaxbazmc
Doxorubicin-ifosphamide
Doxorubicin-vincristine-methotrexate
Mitomycin-cisplatin
Cyclophospharmde-vnncnstme-S-ﬂuorouracx!—methoutxate
Cisplatin-R-fluorouracil-mitomycin-etoposide
Mltomycm-bleomycmcnsplatmdoxorubxcmmyaluromdasc
Methotrexate hd-vincristine

Methotrexate hd-cisplatin - :
Doxorubicin-vincristine-methotexate

HWBUI0008930



978 C. BOUTIN ET AL.

Since 1987, more than 150 patients have been treated
via the intrapleural route with either IL-2 {107] or IFN-y
[15]. No data are available showing that one of these
drugs is superior to the other and that the combination
altows an increasing number of objective responses. INF-y
was infused at a dose of 40x10¢ TU for 6 h twice a week
for 8 weeks {15). IL.-2 was infused continuously for 5
days at a mean dose of 21x10¢ [U-day" for 5 days {107].
Infusion was performed through an implantable port to
avoid multiple punctures and infection [108].

The predictive factors for a good outcome of intrapleu-
ral immunotherapy appear to be as follows. 1)-Stage: the
overall percentage of complete or partial responses for the
patients treated with IPN-y was 19.1%, but the response

rate varied greatly depending on disease stage; 44.8% of -

patients with stage [ disease and 6% of paticnts with stage
I disease achieved responses. The mean duration of par-
tial responses was 19 months. For 22 patients treated with
[L.-2, one complete response and 11 partial responses (two
with stage I and nine with stage II) were seen. The me-
diansese survival time of responders differed significantdy
from that of nonresponders: 28:+12.12 and 815 07 months,
respectively (p<0.01). The 24- and 36-month surviyal rates
of responders were 58% and 41%, respectively {109]. 2)
Tumour.size: the best results have been achieved in pat-
ients with nodules <5 mum in diameter. 3) Epit_._h'e[iéil histo-
logical type: immunotherapy faifed quickly in two patients
with fibrosarcomatous mesothelioma. 4) Absencc of weight
foss at the time of diagnosis. ;

Gene therapy

Recently, tcals have been carried out in mesothelioma
patients to evaluate gene therapy consisting of transfer of
the thymidine kinase gene from herpes virus using adeno-
virus [110, 111]. It is'too eardy to Judge the outcome of
these trials.

- Multimodal treatment

In view of the poor resulis obtained with the-different
treatments used individually, AntMan et al. [112] prop-
osed a pultimodal approach at the- beginfiidgof e 19805
In théir series of 180 patichts tié’ mm&m‘w&'e

tained by combining extragleural preumonéctoiny with

chemotherapy and radiation therapy. Survival was longer
in patients with early-stage epithelial tumours. The best
results reported so far were by SuGarsaxer et al. [14 72},

who obtained a S-yr survival rate of 45% in a group of
patients with epithelial mesothelioma without mediastinal

- 1¥inph aodé involvement. Ruscy and “VerkaTRaRmMAN-[13] - -

also reported excellent local control in six of 13 patients
treated by pleumpneumonectomy followed by radiation
therapy. However, it should be noted that in The Series of
Rusci- and- Venkatraman [13] distant lecurrenc&s ‘were
obscrved in 11 patients, indicating that aftér’ ‘surgery me-
sothelioma may -become a- generalized. dnsease that te-
quires systemic treatment. -
Conclusions 7
Early-stage discase appeass .to be thé most irportant
factor for the success of treatment. The only way to ach-
ieve early diagposis in industrialized countries’and geo-

~graphically exposed areas is1g bear in mind the possibility - -

. tration greatly increases the chance of chtmmng -a mp-

of mesothelioma in any patient with pleural fluid who was -,
exposed to asbestos 30 yrs earlier. This possibility should = .
not be ruled out even if the patient does not present with
fibrohyalin or calcified pleural plaques. .

After diagnostic -procedures, prophylactic local radia- .
tion therapy is always recommended to prevent spreadmg
to the wall or secondary sites.

In stage [ and especially stage fa, the disease .is-still
intrapleural and thus can be treated by neoadjuvaiit irftea-
pleural treatment. Pilot studies are still under way_ but
pharmacological assays have consistently showi that i
trapleural concentrations are up-to 1,000 umm{ugher a0 -
serum concentrations. This enharicement of drig concen:

g

onse. Both IFN-y andI1:*2 havé shown pr. mising; results ’
in prospective phase I-II trials. The best & sonse!Is*§&n
in epittielial type mesothetioma' with niodv s of thicken-
ing not >5 mm, in patients whose generit- status is saill’
good. However, such results must: be oonﬁm\ed in com
parative studies with surgery. o

The role of adjuvant surgery performed after mtrap!eu-
ral treatment to improve local control (pleiectomy or'éex-
tended pleumpneumonectomy) o ad]uvant chemothempy
to prevent distant- 1ﬁetastasns is ‘still unknown ahd furthet
studies are'needed. B

In patxcms wnth stage H and l]I m’"'

muftimodal appmach mcludmg,m&x 3 urgery,

lhempy, and chemotherapy The res It

apy and combined’ chemotherapy. ta!qng int
no regiren has shown 2 supenonty A

Mesothelioma fs_difficult to detecr at an early' fstage
NeVertheless, early detccﬁon is lh;c‘. key %o pmlonged Sue-
2 st ed

tos-n:lated- ‘Malignanc
1987; pp. 31-55.4" .,
RncshVW anntado S
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