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Bevacizumab in pleural mesothelioma: too few, too late?
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The French Cooperative Thoracic Intergroup recently
reported the mature results of its Mesothelioma Avastin
Cisplatin Pemetrexed Study (MAPS) (1). The investigators
are to be commended for the outstanding design, conduct
and analysis of this investigator initiated trial, which they
claim will lead to a much needed improvement in the
treatment paradigm for this dreadful disease. Let’s review
the reported evidence and address its internal and external
validity.

A total of 448 eligible patients were randomly allocated
to a standard backbone of cisplatin-pemetrexed with
(PCB) or without (PC) the addition of the monoclonal
antibody bevacizumab, targeting the circulating vascular
endothelial growth factor (VEGF), which is the ligand
for its homonymous receptor (VEGF-R) in the hallmark
angiogenic pathway. In the intention-to-treat analysis,
26% of the patients allocated to PCB were still alive after
a median of 18.8 months, compared to 21% of those
in the PC arm (Table 1). This difference in outcome is
statistically significant and results in a reduction in absolute
and relative risk of 6% and 27%, respectively, in favour of
the combination treatment. After an initial crossing, both
survival curves clearly separate with a persisting benefit
for PCB. The effect is also present in progression-free
survival and in the preplanned subgroup analyses according
to various prognostic patient and tumor variables. Patient-
reported outcomes as measured with the LCSS-MESO
and symptom scores at baseline and at different time points
thereafter, do not show any significant change but for
fatigue, which was borderline significantly more improved
with PCB, nine weeks after the initial assessment. Although
the treatment was overall well tolerated, the expected class
specific side-effects of bevacizumab resulted in more grade 3
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and 4 toxicities in the combination arm. No data on quality
adjusted life years (QALY) or health costs are yet available.
Although the unblinded nature of the study and the lack of
the use of a placebo cast a shadow on the validity of some
weaker secondary endpoints, the use of overall survival as
primary endpoint corrects this.

The magnitude of the observed benefit in overall survival
is the largest ever reported in randomized intervention trials
in mesothelioma, and would have qualified this treatment
for immediate registration in the past. In the mean time,
we have met far better improvements with other hallmark-
targeted agents in the 1% line treatment of patients with
lung cancer, e.g. erlotinib and crizotinib (2,3). The number
of mesothelioma patients needed to treat with bevacizumab
in order to have 1 more alive at 18 months is 18 and
compares unfavourably with those other targeted agents.
When applying ESMO’s recently published guidelines for
prioritizing the registration of novel anti-cancer medication,
bevacizumab in mesothelioma would obtain a score 3, for
a hazard ratio of 0.77 in a palliative setting with an overall
survival of less than year in the control arm, but without
improvement in quality of life or decrease in grade 3—4
toxicity (4). With this score, bevacizumab would not qualify
for priority registration by health authorities, for which the
threshold is now 4 out of a maximum of 5, regardless of the
actual cost.

Strikingly, the patients in the control arm of MAPS
perform better than their counterparts in other randomized
trials with a cisplatin-based doublet, suggestive of a
selection bias (5-7). The rechallenge with pemetrexed or
a platinum-containing doublet might be responsible for
this observed paradoxical improvement in overall survival.
With all caveats surrounding inter-trial comparisons, an
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Table 1 Endpoints of MAPS (1)
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. Cisplatin-pemetrexed
Endpoint/treatment arm

Cisplatin-pemetrexed-

Statistical significance

(n=225) bevacizumab (n=223)
Overall survival, median (m) (95% Cl) 16.1 (14-17.9) 18.8 (15.9-22.6) HR 0.77 (0.62-0.95)
Progression-free survival, median (m) (95% Cl) 7.3 (6.7-8) 9.2 (8.5-10.5) HR 0.61 (0.50-0.75)
Grade 3-4 adverse events (%) 62 71 NR
Improvement of global health status at 9 weeks 23 23 P=0.95
(% of patients)
Improvement of fatigue at 9 weeks (% of patients) 18 28 P=0.046

MAPS, Mesothelioma Avastin Cisplatin Pemetrexed Study; HR, hazard ratio; NR, not reported; Cl, confidence intervals.

Table 2 Randomized trials with a cisplatin doublet in MPM: characteristics and outcome

Trial (reference)

Characteristics
JMIG (8)

CALGB (9) CBP501 (10) MAPS (1)

N of patients 226
Cisplatin doublet
Median number of

cycles 6 [1-12]

Treatment intensity

Male (%) 81
Median age (y) (range) 61 [29-85]
Caucasian race (%) 90.3
Epithelioid histotype (%) 68
TNM stage 1-2 (%) 22.7
Smokers (%) NR
Performance status 0-1 (%) 83.7
Hyperleucocytosis (%) NR
Anemia (%) NR
Thrombocytosis (%) NR

Overall survival, median (m) (95% CI) 12.1 (10-14.4)

58 23 225

Cisplatin-pemetrexed Cisplatin-gemcitabine Cisplatin- pemetrexed Cisplatin-pemetrexed

Median number of
cycles 6 [2-39]

44% received 6 cycles 76% received 6 cycles

83.6 87 76
65 (NR) 66 [35-84] 65.7 (60.8-70.3)
90 87 NR
67 70 81
NR NR NR
NR NR 57
100 100 26
473 NR 45
NR NR 71
40 NR 27

14.7 (10.3-20) 12.8 (6.5-16.1) 16.1 (14-17.9)

MPM, malignant pleural mesothelioma; Cl, confidence intervals; NR, not reported.

imbalance in known prognostic factors as histological
subtype, performance status and thrombocytosis is the more
likely reason (1able 2). The available data do not allow to
compare the stage at diagnosis, so we might assume that
the French participants had a substantially overall lower
tumor burden and a better performance, as reflected by the
fact that a vast majority underwent a thoracoscopy and 3
out of 4 received six cycles of chemotherapy. Whether the
routine talc pleurodesis associated with the thoracoscopy
might have impacted on survival, is unproven and unlikely.
The authors claim that this selection is further due to a
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lesser practice of radical surgery in French compared to
US mesothelioma patients, shifting fit operable patients
towards palliative chemotherapy. Patients with low burden
of disease and good performance status are indeed candidate
for radical surgery either by extrapleural pneumonectomy
or, increasingly, pleurectomy/decortication (9). Randomized
trials addressing the effectiveness of radical surgery in
mesothelioma should hence from now on preferably include
a control arm with cisplatin/pemetrexed and bevacizumab.
Whether the same should apply to trials with palliative
intent remains controversial, as this would restrict the

ter.amegroups.com Transl Cancer Res 2016;5(2):120-123



122

inclusion to a sample of patients, which is not representative
of the disease in the population as a whole.

So, the MAPS-evidence is applicable to fit young
mesothelioma patients, with low comorbidity, able to
withstand a thoracoscopy and six cycles of a cisplatin-
based chemotherapy. Unfortunately, the average patient in
most thoracic oncology practices is 70+ and has a smoking
related cardiovascular comorbidity precluding him/her
from the abovementioned interventions. But even in this
patient, a benefit of adding bevacizumab to a carboplatin-
based doublet is likely, although to a lesser degree. There
is consensus that both regimens, cis- and carboplatin with
pemetrexed have equivalent effectiveness but a different
toxicity spectrum (8). This assumption would imply a broad
registration of bevacizumab with carboplatin, whereas the
present evidence was obtained with cisplatin.

Implicit to the concept of targeted therapy, one might
expect that the expression of a biological target—either
circulating VEGF or another downstream intracellular
pathway biomarker—would be mandatory in selecting
patients for this treatment (10). Low VEGF level was
however, found to be prognostic but not predictive of the
effect of bevacizumab. This unfortunate finding follows
similar observations with bevacizumab in lung cancer
and other solid tumours, making it a targeted treatment
without measurable target (11). The role of bevacizumab in
lung cancer is indeed controversial: whilst in combination
with carboplatin and paclitaxel, a significant benefit in
outcome was reported, this could not be confirmed in
combination with cisplatin and gemcitabine (12,13). This
finding, together with a negative outcome of the same
combination in mesothelioma, suggests a possible negative
pharmacologic interaction between gemcitabine and
bevacizumab.

Nintedanib is an oral pan-kinase inhibitor, which among
others, inhibits the VEGFR-2 receptor on the endothelial
cells, and has hence anti-angiogenic properties. The
drug has been registered for the second line treatment of
non-squamous NSCLC in combination with docetaxel
and is currently being added to a cisplatin/pemetrexed
1" line backbone in a randomized trial in mesothelioma
(NCT01907100). Although here too, an upfront target
biomarker for patient selection is lacking, the results of this
trial could bring the necessary confirmation of the role of
anti-angiogenic agents in mesothelioma.

In conclusion, the IFCT has added a significant
contribution to the treatment of mesothelioma. Although
the internal validity of MAPS is good, this improvement
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might however, be considered ‘too few, too late’ in an
increasingly budget-sensitive environment (14). For the
time being and pending further confirmatory evidence,
bevacizumab’s indication in mesothelioma should best be
restricted to patients closely resembling those included in
MAPS.
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