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Background and Objectives: Malignant mesothelioma has a poor prog-
nosis and is refractory to many agents. The antitumor effectiveness of
cisplatin, paclitaxel, and suramin as single agents and in combination was
evaluated in vivo against four lines of human pleural malignant mesothe-
lioma xenografts in athymic nude mice, including one epithelial type and
three fibrosarcomatous.

Methods: After growth of tumors occurred by day 54 or 55, mice were
randomized in groups of four each to receive either cisplatin 4 mg/kg
intraperitoneally weekly x5, or paclitaxel (Taxol) 12.5 mg/kg subcutane-
ously daily 5 days/week for 3 consecutive weeks, or suramin 60 mg/kg
intraperitoneally daily x4,versus controls treated with normal saline.
Results: Cisplatin was very effective against one line and also to a lesser
degree against another line. Paclitaxel showed antitumor effects similar to
cisplatin, being very effective in one line, and also showed good activity
in another line. Suramin was basically inactive in all four lines. Following
the results obtained with these single agents, it was decided to evaluate the
combination of cisplatin and paclitaxel, which resulted in more pro-
nounced antitumor effect in all four cell lines.

Conclusions: These results indicate that the combination of cisplatin and
paclitaxel is superior to each agent alone in this model, and that it deserves
to be evaluated in patients with malignant mesothelioma.
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INTRODUCTION peutic agents. Median survival from diagnosis is about 1
year.

Malignant mesothelioma (MM) is a disease of grow- Efficacy of many chemotherapeutic agents in patients
ing importance. Its incidence has been increasing in tiéth MM is difficult to assess in this still uncommon
past decades, largely because of past exposure to asbes-
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neoplasm. Since 1978, we have established at Mouat MM (or mixed sarcomatous/epithelial but predomi-
Sinai a laboratory model for this disease by transplantimgntly sarcomatous MM with very few epithelial areas) ,
human MM specimens into nude mice [3]. This modelhereas the fourth one (MMPC-1) was from a patient
enabled us to identify some effective regimens for thigith epithelial pleural MM. Tumor tissues were obtained
tumor, such as the combination of cisplatin and mitomyat surgery and immediately processed for transplantation
cin [4], and the increased antitumor effect of cheman nude mice. The histologic diagnosis of pleural MM
therapy by human recombinant interfererdFN-« [5]. was established in all four patients by surgical pleural
Results of chemotherapy studies in this nude moub®psy. Case MMPC-1 was previously reported (as Line
model have correlated well with clinical experience [6-8F) [13] and was purely epithelial (tubulopapillary), spe-

It was recently shown that suramin has been effectiegal stains were positive for hyaluronic acid, weakly posi-
when tested in vitro against six human MM cell linestive for cytokeratin, negative for mucin and carcinoem-
with inhibition of ®H-thymidine incorporation of 31-96% bryonic antigen, and the diagnosis of MM was also con-
at concentrations of 30Qg/ml, which are achievable in firmed by electron microscopy. Case MMPC-2 was a
vivo [9]. There was, however, no inhibition &fi-leucine sarcomatous MM with very few nests of epithelial tumor,
incorporation, leading the authors to suggest a cytostagiod was cytokeratin positive. Case MMPC-3 was also
rather than cytotoxic effect. It was therefore important tearcomatous with very few areas of epithelial tumor
study the effectiveness of suramin against our MM xa&egative for mucin. Case MMPC-4 was purely sarcoma-
nografts in nude mice. Suramin is known to interact wittous and electron microscopy confirmed the diagnosis of
the binding of growth factors, such as PDGF, to cefthesothelioma.
surface receptors [10,11]. Since platelet-derived growthTransplantation was carried out as previously de-
factor (PDGF) has been shown to be an autocrine growgbribed (3,4) using sterile conditions under a fiberglass
factor for MM [1], there was further justification to ex-tissue hood (Fisher Scientific, Pittsburgh, PA). The tu-
plore the activity of suramin against MM. mors were chopped into 1- to 2mm cubes after excision

Paclitaxel (Taxol) is the first representative of a newf adipose and necrotic tissues, and were placed s.c. in
class of antitumor agents, the taxanes, and is now widelge site in the right axillary area of each mouse using a
used in the treatment of many forms of cancer, includirtgocar.
ovarian, breast, and lung cancers [12]. It has a unique
action at the level of the microtubules, which become Treatment Agents
stable and dysfunctional, causing cell death. Because ofAfter growth of tumors occurred by day 54-55 after
its uniqgue mechanism of action and its wide spectrum ohplantation, mice were randomized in groups of four
activity, it was elected to also test paclitaxel in the presach to receive either cisplatin (Bristol-Myers-Squibb,
sent model to assess its efficacy against MM, a diseaRenceton, NJ), 4 mg/kg intraperitoneally (i.p.) weekly
for which clinical data of its activity were lacking or werex5, or paclitaxel (Taxol, Bristol-Myers-Squibb, Prince-
at a very preliminary stage. ton, NJ) 12.5 mg/kg subcutaneously (s.c.) daily 5 days/

In the current investigation, we evaluated the role afeek for 3 consecutive weeks, or suramin 60 mg/kg i.p.
two new agents, Taxol (paclitaxel) and suramin, conakaily x4, versus controls treated with normal saline 0.2
pared to an established agent, cisplatin, against four limas i.p. weekly x4. In addition, another group of mice
of human MM s.c. xenografts in nude mice establishedceived the combination of Taxol + cisplatin at the same
from patients with histologically confirmed pleural MM.doses and schedule as above, with both drugs starting on

the same day. All the experimental treatments were car-

MATERIALS AND METHODS ried out simultaneously. Cisplatin and paclitaxel were
Mice obtained commercially, whereas suramin was a generous
In this study, 4- to -6-week-old female nu/nu homogift from Dr. Cy Ste?n (quumbiq Uni\{ersity, New York,
. . NY). The dose of cisplatin was identical to the one used
zygous (nude) mice were obtained from the Charltlaﬁ our prior experiments [5], where we compared the
River Breeding Laboratory, through the National Cancer '

Institute (Bethesda, MD). The mice were maintained ur"fl—cu'[e toxicity of cisplatin in nude mice with mesotheli-

der aseptic conditions, which include filtered air and st pma xenografts when given at three dose levels (10 mg/

®kg, 6 mg/kg, and 4 mglkg) given i.p. weekly for 3 weeks

ilized food, water, bedding, and cages. Experiments be?’ ' o ; ’
; i . 'he 10-mg/kg and 6-mg/kg unit doses were too toxic and
gan after observing the mice for 2 weeks for possible duced death . iaht | ) h
signs of infection produced acute deaths or major weight loss in more than
' 50% of animals. We therefore selected a unit dose of

cisplatin of 4 mg/kg, which had acceptable toxicity

(<25% mortality in our original experiments), and which
Three lines (MMPC-2, MMPC-3, and MMPC-4 ) werecan be given weekly for up to 5 weeks. The dose and

obtained from three patients with fibrosarcomatous pletsute of administration of paclitaxel were selected ac-

Tumor Xenografts
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cording to studies in nude mice by Riondel et al. [14point on the curve represents the mean tumor volume for
These authors conducted acute toxicity studies of padH mice in a treatment arm, and bars indicate standard
taxel in nude mice and selected the unit dose of 12e8ror (SE). In Figure 1, cisplatin alone and paclitaxel
mg/kg daily, being 1/20th of the L) dose (lethal dose alone produced identical antitumor effects, and the cor-
for 50% of animals). They gave paclitaxel subcutaneesponding tumor growth curves are therefore superim-
ously at the schedule used in the current study and gissed. Treatment arms were well tolerated and only two
served good antitumor effects in mice with various hwearly deaths (both at day 60 after transplant) were ob-
man tumor xenografts with acceptable toxicity limited tgserved, including one control animal and one treated with
slight weight loss and no acute mortality. The dose auramin.

suramin was indicated by Dr. C. Stein (personal commu-Using the T/C method, the results shown in Table |
nication). indicate that the activity of suramin did not reach the

_ o threshold level of 0.42 in any of the four human MM
Analysis of Activity lines. Suramin was totally ineffective in line MMPC-3,

The mice were weighed weekly and the s.c. tumo@$!d provided at best minor slowing of tumor growth in
measured twice a week using a caliper. Tumor volumgie other three lines. lts activity was greatest in line

(V) were calculated using the formula for a prolate eMMPC-2, with a T/C = 0.48, close to the threshold of
lipsoid: 0.42. Cisplatin was most effective in line MMPC-1 (T/C

= 0.14), and to a lesser degree in line MMPC-4 (FC
0.30). Its activity in the other two lines was borderline,
with T/C = 0.46 for MMPC-2 and 0.47 for MMPC-3.
] ] ] Paclitaxel was also most effective against line MMPC-1,
where L is the longest diameter and W the width alongiih T/c=0.14 and an antitumor activity very similar to
the perpendicular axis [15]. Measurements were Ca”'@%platin (Fig. 1). Paclitaxel was also active against
out weekly from the first day of observed tumor growth,nmpc-2 (T/IC = 0.32), where it showed a slightly
after transplant to the time the mouse died or its tUM@fyner antitumor effect than cisplatin, especially after
became necrotic or too large, whichever came first. T\/\&y 95 (Fig. 2). Opposite effects were observed in line
methods were used to evaluate the efficacy of these tregiypc-4 (see Fig. 4), where paclitaxel was slightly less
ments. The conventional method, described by Gerangfective than cisplatin, with a borderline T/C of 0.41. On
al., compares the final tumor volumes in the treated arjgs other hand, paclitaxel was ineffective against line
T to those in the control arm C (ratio T/C), with a valugpc-3 (T/C = 0.81) (Fig. 3).
of <0.42 indicating activity [15]. The point in time at The most effective treatment arm was the combination
which the tumor volumes were compared was selecteddpcisplatin and paclitaxel. It showed activity against all
allow optimum comparison of tumor volumes in treateg ;; |ines. with T/C = 0.04 for MMPC-1. 0.10 for
animals compared to control animals, before tumors bemnpc-2. 0.19 for MMPC-4. and 0.21 for MMPC-3.
come necrotic. It varied within a narrow range for the Comparisons were also made for the activity of the
four lines, from day 89 post-transplant in line MMPC-4;sp|5tin + paclitaxel arm compared to either agent alone
to day 110 for lines MMPC-1, MMPC-2, and MMPC-3.;sing the T/C method. (Table I1). The combination was
The other method uses the average total tumor VolurBgiter than either single agent in all four lines. This effect
(ATTV) WhI.Ch was palculated by taking the area undef3s most apparent in lines MMPC-1 and MMPC-2, but
the curve (i.e., the integral) of the tumor volumes oV&fas also observed in line MMPC-3, where it was clearly
time for each mouse. Thls ATTV represents the averaggiter than paclitaxel (T/G= 0.25), but only slightly
height of the volume-time curve throughout the studyngre effective than cisplatin (T/& 0.44). Results with
thereby giving an overall index of tumor size. A NoNge combination in line MMPC-4 showed somewhat op-
parametric analogue of the one-way analysis of varianggsite results. Tumor growth inhibition by the combina-
(ANOVA) was used to compare the ATTVs of the micgjo was also increased compared to either agent alone in
in all treatment arms to determine overall significanc§ne MMPC-4 (Fig. 4), but to a lesser extent, with T/
The Kruskal-Wallis method was used for this analysi§ 46 when compared to paclitaxel alone, and 0.63 when
because of the small sample sizes. Based upon the Qémpared to cisplatin alone.
termination of overall 3|gn|f|9ance, multiple pairwise Taple 11l shows the median ATTVs for each treatment
comparisons were then carried out between treatmeph, statistical analysis of ATTVs was conducted using
arms [16]. the Kruskal-Wallis test followed by multiple pairwise
RESULTS comparisons between treatment arms. Since there was a
total of five treatment arms per line, there were ten pos-
Figures 1-4 depict the volumes of the tumors oveible pairwise comparisons of these groups. In order to
time for all four human MM cell lines in nude mice. Eactmaintain an overall significance level of 0.05, each pair-

V = (n/6) LW?
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Fig. 1. Line MMPC-1. Growth curves of human mesothelioma xenografts in nude mice. All treatments (Rx, arrow) were started on day 54 after
tumor transplant. See text for doses and schedule. Each treatment group includes four mice with one subcutaneous xenograft each. Points, mean
tumor volume; bars, standard error of the mean tumor volume. In this line, growth curves after cisplatin alone and paclitaxel alone are
superimposed.

TABLE I. Overall Results of Antitumor Activity Using the for each treatment group (Table 1V). The fastest growth

T/C Method* rates were seen in lines MMPC-4 and MMPC-3, fol-
T/C per line lowed by MMPC-1 and MMPC-2. There was no corre-

lation between growth rate and tumor response.

Treatment arm MMPC-1 MMPC-2 MMPC-3 MMPC-4

Suramin 0.56 0.48 1.00 0.55 DISCUSSION

Cisplatin 0.14 0.46 0.47 0.30

Paclitaxel 0.14 0.32 0.81 0.41 Since our first successful transplantation of human

Cisplatin + paclitaxel ~ 0.04 0.10 0.21 0.19 MM specimens into nude mice as reported in 1980 [3],

*Ratio of mean tumor volume of treated animals over controls me2U'" approach to find effective treatmen_ts_ for this refl‘_aC-
sured day 82110 after tumor transplant. A ratio T/C <0.42 indicaté@ry neoplasm has been based on clinical correlations

activity (15). using the therapies that achieved the best results in this
*Treatment administered on day 54 or 55 after tumor transplant. S@Rperimental model.
text for dose and schedule. The combination of mitomycin and cisplatin was the

first effective treatment found in nude mice [4]. Our ini-
wise comparison was therefore run at the 0.005 level tél pilot clinical trial of this combination in 12 patients
significance. Significant results for treatment arms comvith MM yielded four objective responses (one complete
pared to controls included cisplatin+paclitaxel for lin@nd three partial) [4]. A direct patient-xenograft compari-
MMPC-1 (P = 0.0036), line MMPC-3R = 0.0042), son was also seen in a patient with pleural MM, in whom
and line MMPC-4 P = 0.0036). Failure to exhibit sig- complete clinical response to mitomycin and cisplatin
nificance at the 0.005 level for other effective treatmentorrelated with experimental results in nude mice carry-
as defined by the T/C method was attributed to the smalg xenografts obtained from that patient [6]. The com-
sample size involved in these experiments. For instandéation of mitomycin and cisplatin was also active in a
comparison of cisplatin versus controls reacheé-a randomized phase Il trial conducted by the Cancer and
value of 0.0086 for line MMPC-1, and comparison ofeukemia Group B, where it showed a 26% response rate
paclitaxel versus controls yieldex p value of 0.0232 for in 35 patients with MM (including two complete re-
line MMPC-4. sponses), whereas the combination of doxorubicin and
In order to determine if tumor growth rates correlatedisplatin yielded a 14% response rate, with no complete
with response, the tumor volumes at day 48 after tumogsponse, in another group of 35 patients with MM [17].
transplant (one week before treatments) were calculatEde use of mitomycin and cisplatin has also been com-
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Fig. 2. Line MMPC-2. Growth curves of human mesothelioma xenografts in nude mice. All treatments (Rx, arrow) were started on day 55 after
tumor transplant. See text for doses and schedule. Each treatment group includes four mice with one subcutaneous xenograft each. Points, mean
tumor volume; bars, standard error of the mean tumor volume.
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Fig. 3. Line MMPC-3. Growth curves of human mesothelioma xenografts in nude mice. All treatments (Rx, arrow) were started on day 54 after
tumor transplant. See text for doses and schedule. Each treatment group includes four mice with one subcutaneous xenograft each. Points, mean
tumor volume; bars, standard error of the mean tumor volume.

bined with the surgical treatment of pleural MM (pleupatients at the Memorial Sloan-Kettering Cancer Center
rectomy or decortication), given first by intracavitary adf18], and of 13 months in 19 patients treated at the Cleve-
ministration, followed by systemic injection. This ap{and Clinic [19]. Similarly, patients with peritoneal MM

proach resulted in a median survival of 17 months in 2ahd malignant ascites were treated with intraperitoneal
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TABLE II. Antitumor Activity of the Combination of Cisplatin and
Paclitaxel Compared to Either Agent Alone Using the T/C Method*

T/C per line
Treatment arm MMPC-1 MMPC-2 MMPC-3 MMPC-4
Combination vs. cisplatin 0.32 0.21 0.44 0.63
Combination vs. paclitaxel 0.32 0.30 0.25 0.46

*Ratio of mean tumor volume of treated animals in the combination arm (cisplatin
+ paclitaxel) compared to single agent as indicated, measured day 82-110 after
tumor transplant.
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Fig. 4. Line MMPC-4. Growth curves of human mesothelioma xenografts in nude mice. All treatments (Rx, arrow) were started on day 54 after
tumor transplant. See text for doses and schedule. Each treatment group includes four mice with one subcutaneous xenograft each. Points, mean
tumor volume; bars, standard error of the mean tumor volume.

instillations of mitomycin and cisplatin by Markman andl trial of human recombinant IFNk,,, in 13 patients with
Kelsen [20]. Control of ascites was observed in 7 out &M yielded 2 partial responses (15%) [23]. The use of
15 patients (47%), 4 patients survived more than thréeman IFNsy given intrapleurally was effective in pa-
years, and 2 patients were alive and clinically diseasgents with early pleural MM, with a response rate of 45%
free more than 5 years following treatment [21]. in 29 patients with stage | disease [24]. IleNRas also

Our next protocol in nude mice with human MM xebeen combined with chemotherapy in clinical trials in
nografts was to study the activity of human recombinaMM. Its combination at a dosef@ x 10° U on days 1 to
IFN-a,, @alone and in combination with chemotherapy with cisplatin given by an intensive weekly schedule at
[5]. Whereas interferon by itself showed minimal antitua dose of 60 mg/Mmproduced a response rate of 40% (10
mor activity in this system, its combination with an efpartial responses among 25 evaluable patients) in a
fective agent (cisplatin or mitomycin, depending offrrench trial [25]. The combination of IFN-at a dose of
which MM line) increased the antitumor activity of thes x 1 U/m? three times per week with cisplatin also
chemotherapeutic agent. In vitro sensitivity studies usimggven weekly but at a lower dose (25 mg)nand supple-
four human MM cell lines also confirmed that the growtlmented with daily tamoxifen resulted in a partial re-
inhibitory effects of chemotherapy drugs were improvespbonse rate of 21% in 34 patients in a trial by Pass at the
by the addition of interferon [22]. In that system, celNational Cancer Institute [26]. These data again support
lines were consistently sensitive to human IkNbut the validity and clinical usefulness of the nude mouse
sensitivity to human IFN-= was more variable. A phasesystem for MM.
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TABLE lIl. Median Values of Average Total Tumor Volumes disassembly of microtubules. It has a very broad spec-
per Linet trum of activity against human tumors, and deserved to
Treatmentarm MMPC-1 MMPC2 MMPC-3 MmPc-4 De investigated for its activity in MM. The schedule and

dose of paclitaxel used in our experiments were directly

gﬁ?;[ﬁ:ﬁ 2’223 g’gi 38? 223 derived from the report of Riondel et al. [14], who ob-
Cisplatin 294 242 493 566 Served activity against a number of human tumor xeno-
Paclitaxel 341 276 592 492  grafts using this method of administration. The activity
Cisplatin + of paclitaxel as a single agent against our human MM
paclitaxel 251* 170 378* 466" xenografts was modest, and overall comparable to the

tRepresents (in mithe median average height of the volume-tim@ctivity of cisplatin. Two clinical trials evaluating the
curve throughout the study and was obtained by calculating the ametivity of paclitaxel in patients with MM have been
under the curve over time for each mouse. _ _reported. In the Cancer and Leukemia Group B
n line MMPC-2, one control animal and one suramin-treated anim ALGB) trial, paclitaxel at a dose of 250 mg#niv
were removed from the analysis due to early deaths on day 60 a eA . . ’.p . . y
transplant. -hr i.v. infusion resulted in 2 partial responses in 15
*P < 0.005 for combination arm versus control by pairwise comparPatients (13% response rate) [27]. In the European Or-
son. ganization for Research and Treatment of Cancer
(EORTC) trial, paclitaxel was given at a dose of 200
_ _ mg/n? by 3-hr i.v. infusion and produced no major ob-
TABLE 1V. Median Values (and Range) of Tumor Volumes (in jactive responses in 25 patients with pleural mesothelio-
mm>) Before Start of Treatment - . . .
ma [28]. In contrast with these clinical trials, paclitaxel

Mesothelioma line appeared more effective against mesothelioma xeno-

Treatment . . . . .
arm MMPC-1  MMPC-2 _ MMPC-3  Mmpc-a drafts in the current investigation, where it showed good
antitumor effect in line MMPC-1 (T/C= 0.14), moder-
Control 289 90 366 400 ate antitumor effect in line MMPC-2 (T/G 0.32), and
(107-592)  (59-109)  (91-456)  (62-592) . e
Cisplatin 116 97 326 464 borderline activity in line MMPC-4 (T/C= 0.41).
(57-223) (37-122)  (289-464) (418-665)Whether these differences between experimental and
Paclitaxel 138 171 263 310 clinical activities of paclitaxel are due to small numbers
_ (70-254)  (130-243)  (148-422)  (247-436)(of mice and patients evaluated), to sampling variations,
Suramin 310 160 301 or to the more protracted schedule of paclitaxel in mice
(133-426)  (45-183) (225-456)  (206-502) : o
Cisplatin + 197 62 365 477 _cannot be determined at this time.

paclitaxel ~ (145-210) (60-185)  (297-442) (392-501) On the other hand, the combination of paclitaxel and
cisplatin has shown good activity in the current work and
deserves a clinical trial in patients with MM. It is note-
The current investigation evaluated the activity of twavorthy that such a combination was shown to be signifi-
new agents in this system, suramin and paclitaxel. Thantly superior to cyclophosphamide and cisplatin in
selection of suramin was based both on theoretical atetms of response rate and survival in patients with ad-
experimental reasons. Suramin has been shown to blaginced ovarian cancer [29]. Preclinical studies of pacli-
the binding of a range of tumor growth factors, includingaxel combined with cisplatin showed that such combi-
PDGF [10,11]. The latter is a major growth factor andation resulted in increased cytotoxicity in both in vivo
possibly even an autocrine growth factor for MM [1]and in vitro systems. When compared to several other
Suramin also inhibits the metabolism of glycosaminogldoublets of various chemotherapeutic agents combined
cans, and lysosomal enzymatic activity of iduronate sukith paclitaxel in the murine Madison 109 lung carci-
fatase, beta-glucuronidase and hyaluronidase are consisma model, only the combination of paclitaxel and cis-
tently decreased after suramin treatment [11]. These gidatin showed antitumor activity significantly greater
servations are of interest because MM cells are knownttzan the maximum effects of the individual drugs [30].
produce hyaluronic acid [1]. Finally in vitro experiments Any experimental model has limitations for clinical
have suggested that suramin is effective against humaxtrapolation. It appears, however, that the nude mouse
MM cell lines [9]. Our results with suramin at the dosenodel has generally correlated well with clinical experi-
and schedule used in this report were rather disappoietice. These xenografts usually retain the original human
ing, and failed to indicate good antitumor activity in thisnorphological features, and results of chemotherapy in a
system. wide spectrum of tumor types have usually been consis-
Paclitaxel is a member of a new class of antitumdent with clinical experience [31-33]. Direct comparisons
agents, the taxanes, and has unique cytotoxic effects [12tween antitumor activity of drugs in patients and in
It promotes the polymerization of tubulin, whereas otheéheir own xenografts in mice have confirmed this predic-
antimicrotubule agents such as vinca alkaloids induce ttige value [33,34]. Doses of chemotherapy in mice can be
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approximately extrapolated to human doses by convert- of six human tumors xenografted into nude mice. Cancer Che-
ing them to a mg/rhbasis [35]. In that respect, the hu—1
man equivalent doses of chemotherapy used in this wor?(
can be estimated to be 12 mg/mweekly for 5 weeks

(total dose per course 60 mginfor cisplatin, 37.5 mg/ 16
m? for each daily dose of paclitaxel (total dose per course

mother Pharmacol 1986;17:137-142.

Geran RI, Greenberg NH, Macdonald MM, et al.: Protocols for
screening chemical agents and natural products against animal
tumors and other biological systems (Ed. 3). Cancer Chemother
Rep (Part 3) 1972;3:1-103.

Zar JH: Multiple comparisons. In “Biostatistical Analysis.” 2nd
Ed. Englewood Cliffs, NJ: Prentice-Hall, 1984;185-205.

562.5 mg/m), and 180 mg/ra daily for suramin (total 17. Chahinian AP, Antman K, Goutsou M, et al.: Randomized Phase
dose per course 720 mg#m Major drawbacks of the

nude mouse model are the high cost of animals and the

Il trial of cisplatin with mitomycin or doxorubicin for malignant
mesothelioma by the Cancer and Leukemia Group B. J Clin Oncol
1993;11:1559-1565.

need for sterile environment, thereby limiting the numbes. Rusch VW, Saltz L, Venkatraman E, et al.: A phase Il trial of
of mice which can be evaluated. In that regard, and in
view of the large number of treatment arms to be con-
ducted simultaneously, the number of mice in each treab. Rice Tw, Adelstein DJ, Kirby TJ, et al.: Aggressive multimodal-
ment group was limited to only four in this work. The

results, however, were consistent and extended to four

pleurectomy/decortication followed by intrapleural and systemic
chemotherapy for malignant pleural mesothelioma. J Clin Oncol
1994;12:1156-1163.

ity therapy for malignant pleural mesothelioma. Ann Thorac Surg
1994;58:24-29.
Markman M, Kelsen D: Intraperitoneal cisplatin and mitomycin as

distinct lines of human mesothelioma, and the standard treatment for malignant peritoneal mesothelioma. Reg Cancer
errors were small as shown in tumor growth curves. |n Treat 1989,2:49-53.

view of the great need of effective therapies for mesé-

thelioma, it appears that the combination of cisplatin and
paclitaxel deserves a clinical trial based on the obsenz-
tions reported in the current investigation.
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