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Malignant mesothelioma is a rare form of cancer that affects the pleura (the external lining of the lung)
and rarely the peritoneum (the lining of the lower digestive tract). The disease has a strong association
with a history of exposure to asbestos and can take several decades to present itself. Many cases are
diagnosed at an advanced stage, beyond resection (a type of surgery), as symptoms are typically non-
specific. It is almost always fatal, and often within twelve months of symptom onset.

Nintedanib is an oral drug in development for the treatment of malignant pleural mesothelioma
(MPM) in combination with chemotherapy drugs pemetrexed and cisplatin. A targeted biological
therapy, nintedanib blocks some enzymes that lead to the development of blood vessels within
cancerous cells, inhibiting further growth. The combination of pemetrexed with cisplatin is currently
the only licensed treatment option for MPM. If licensed, nintedanib in combination with pemetrexed
and cisplatin followed by continuing nintedanib monotherapy may offer an additional first line
treatment option for patients as current alternatives are limited.

This briefing reflects the evidence available at the time of writing. A version of the briefing was sent to the company for a
factual accuracy check. The company was available to provide comment. It is not intended to be a definitive statement on the
safety, efficacy or effectiveness of the health technology covered and should not be used for commercial purposes or
commissioning without additional information.

This briefing presents independent research funded by the National Institute for Health Research (NIHR). The views expressed
are those of the author and not necessarily those of the NHS, the NIHR or the Department of Health.



Unresectable malignant pleural mesothelioma (MPM) — first line; in combination with pemetrexed
and cisplatin followed by continuing nintedanib monotherapy

DESCRIPTION

Nintedanib (Vargatef; BIBF 1200) is an oral triple angiokinase inhibitor which simultaneously inhibits
vascular endothelial growth factor receptors (VEGFR 1-3), platelet-derived growth factor receptors
(PDGFR) and fibroblast growth factor receptors (FGFR 1-3) signalling pathways. These three different
angiokinase receptors, which are not yet targeted by any currently available therapies, play an
important role not only in angiogenesis but also in tumour growth and the development of
metastases.!

Pemetrexed and cisplatin are a combination of two chemotherapy drugs used to treat mesothelioma
and non-small cell lung cancer (NSCLC) by inhibiting and destroying the growth of cancer cells.?
Nintedanib is in phase lll development for the treatment of unresectable malignant pleural
mesothelioma (MPM), in combination with pemetrex and cisplatin.?

In the phase I1/11l trial (NCT01907100), treatment with pemetrexed and cisplatin and either nintedanib
or matching placebo was given in 21-day courses. Pemetrexed and cisplatin were administered for a
maximum of six cycles at the following standard dosages: 500 mg/m2 intravenous (IV) over 10 minutes
on day 1 of each 21-day cycle for pemetrexed, and 75 mg/m2 IV over 2 hours on day 1 of each 21-day
cycle for cisplatin. Nintedanib was given orally at 200 mg twice daily on days 2 through 21 of each 21-
day cycle. Patients who did not experience progression during the combination therapy phase
continued to receive nintedanib or placebo monotherapy until disease progression, undue toxicity,
and withdrawal of consent or death.®

Nintedanib is licensed in the EU for the treatment of adult patients with locally advanced, metastatic
or locally recurrent NSCLC of adenocarcinoma tumour histology after first-line chemotherapy in
combination with docetaxel. Very common (21/10) and common (21/100 to <1/10) adverse reactions
are detailed in the summary of product characteristics (SmPC) including: diarrhoea and other
gastrointestinal disorders, liver enzyme elevations and hyperbilirubinaemia, peripheral neuropathy,
and neutropenia.*

Nintedanib is in phase II/Ill clinical development in the EU and globally for the following additional
indications:®

e systemic sclerosis (scleroderma)

e non-small cell lung cancer

o fallopian tube cancer

e oesophageal cancer

e soft tissue sarcoma

e neuroendocrine tumors

e bladder cancer

e metastatic breast cancer



e endometrial cancer

e hepatocellular carcinoma

e medullary thyroid cancer

e metastatic melanoma

e metastatic renal cell carcinoma
e squamous non-small cell lung cancer
e epithelial ovarian cancer

e metastatic colorectal cancer

e peritoneal cancer

e interstitial lung fibrosis

e |lymphangioleiomyomatosis

INNOVATION and/or ADVANTAGES

If not treated with curative resection, cytotoxic chemotherapy remains one of the few therapeutic
options that have been shown to improve survival in mesothelioma patients.® However, most
chemotherapy agents have demonstrated only modest activity for MPM.” Pemetrexed and cisplatin
as first-line therapy has been the standard of care for over a decade, warranting the investigation of
novel agents in clinical trials to further mitigate or slow cancerous growth.® If licensed, nintedanib in
combination with pemetrexed and cisplatin will offer an additional treatment option for patients with
unresectable MPM.

DEVELOPER

Boehringer Ingelheim Ltd

AVAILABILITY, LAUNCH or MARKETING

Nintedanib was granted Orphan Drug Designation by the US FDA for mesothelioma in 2016.°
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BACKGROUND

Mesothelioma is a rare form of cancer that originates from the mesothelium, a protective lining that
sheaths the internal organs of the body. Pleural mesothelioma develops within the chest cavity and
lungs. The pleural lining is comprised of two layers: the visceral layer is next to the lung and the parietal
layer lines the chest wall. The pleura produces fluid that lubricates the space between, allowing the
two layers to slide comfortably over each other during inhalation and exhalation.®

Pleural mesothelioma causes the pleura to thicken. This thickening may begin to press against the
lungs or attach itself to the inside of the chest wall. The expansion of the lung becomes progressively
restricted by tumorous growth. Fluid, sometimes several litres, can collect between the two layers
affecting the ability of the lung to expand.®

The epidemiology of MPM is closely linked to occupational exposures to asbestos.’ Current evidence
suggests that approximately 85% of all male mesotheliomas are attributable to asbestos exposures
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that occurred in occupational settings, including heavy industry and/or the armed forces.’®' The long
latency period of typically at least 30 years means that most mesothelioma deaths occurring today
are a result of past exposures to the widespread industrial use of asbestos during 1950-1980.°
Malignant pleural mesotheliomas are most often surgically unresectable, and respond poorly to
current chemotherapy and radiation therapy.!2

Symptoms of pleural mesothelioma include:?

e shortness of breath
e chest pain

e cough

e sweating

e |oss of appetite

o weight loss

e fatigue and lethargy

Given the symptom burden associated with a mesothelioma diagnosis, timely referral to specialist
palliative care or a pain management is advisable (regional access may vary). Referral to centres
offering access to cordotomy for pain management should correspondingly be considered. Patient-
reported outcome measures and patient reported experience measures (PROMs/PREMSs) are also
possible. 3

CLINICAL NEED and BURDEN OF DISEASE

Due to the short prognosis for mesothelioma, incidence and mortality data are more reliable than
prevalence data in depicting trends.'®* The worldwide incidence of the disease continues to increase;
in Western Europe, more than 5,000 new cases per year are estimated to occur, with more than a
quarter of a million deaths over the next 40 years. Currently, there are no approved screening
modalities for the early detection of mesothelioma.*

There were 2,542 mesothelioma deaths in the United Kingdom in 2015, a similar number to the
previous three years.’? The number of patients diagnosed in 2014 with MPM in England was 2,179
with a median age of 75 years.> MPM predominantly affects men — in 2014, there were 1,818 men
diagnosed with MPM (83.4%) compared with 361 women (16.6%).1* Data submitted to the National
Lung Cancer Audit in England and Wales for MPM between 2008 and 2012 show a median survival
rate of 9.5 months, with a 1 year survival rate of 41.4% and a 3 year survival rate of 12%.° MPM is an
extremely difficult disease to treat, with the median overall survival ranging between 9 and 17 months,
regardless of stage.'*

In 2014, 36.5% (795 cases) of MPM patients received chemotherapy.’® After first-line chemotherapy,
there is no established second-line treatment for MPM. The population eligible to receive nintedanib
in combination with pemetrexed and cisplatin followed by continuing nintedanib monotherapy could
not be estimated from available published resources.

With a 20-50 year latency period between exposure to asbestos and the development of MPM,
estimates of the likely burden of disease suggest that numbers of cases in the UK will peak between
2020 and 2025.13 There are currently no established clinical guidelines in the UK for the management
of MPM.®



RELEVANT GUIDANCE
NICE GUIDANCE

e NICE technology appraisal in development. Bevacizumab for untreated malignant pleural
mesothelioma (GID-TA10197). Expected date of issue to be confirmed.

e NICE technology appraisal in development. NGR-TNF for previously treated advanced malignant
pleural mesothelioma (GID-TA10183). Expected date of issue to be confirmed.

o NICE technology appraisal. Nintedanib for previously treated locally advanced, metastatic, or
locally recurrent non-small-cell lung cancer (TA347). July 2015.

o NICE technology appraisal. Pemetrexed for the treatment of malignant pleural mesothelioma
(TA135). January 2008.

o NICE clinical guideline. Lung cancer: diagnosis and management (CG121). April 2011.

NHS ENGLAND and POLICY GUIDANCE

e NHS England. 2013/14 NHS Standard Contract for Cancer: Malignant Mesothelioma (Adult).
B10/S/a.
e NHS England. 2013/14 NHS Standard Contract for Cancer: Chemotherapy (Adult). B15/S/a.

OTHER GUIDANCE

e Malignant pleural mesothelioma: ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up, 2015%°

e Guidelines of the European Respiratory Society and the European Society of Thoracic Surgeons
for the management of malignant pleural mesothelioma, 2010%°

CURRENT TREATMENT OPTIONS

Mesothelioma is a fatal disease, with treatments currently aimed at easing symptoms and improving
quality of life rather than a cure.!® Palliative chemotherapy, debulking surgery and palliative
radiotherapy are commonly included as active treatments for MPM patients, with other palliative
measures such as pain control and fluid management via indwelling catheters.

Cytotoxic platinum-based chemotherapy remains the only licensed therapeutic option shown to
improve survival, with pemetrexed and cisplatin as the standard of care first-line therapy for patients
with advanced unresectable MPM.

Trial NCT01907100; nintedanib in mesothelioma; nintedanib in combination with
pemetrexed and cisplatin followed by nintedanib vs placebo and pemetrexed
with cisplatin followed by placebo; phase i
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Design

Company?, trial registry?

EU (incl UK), USA, Canada, and other countries
Randomised, placebo-controlled, double-blind multicentre study

n=450 (planned); aged 218 years; malignant pleural mesothelioma (MPM);
epithelioid subtype only for Phase Il patients

Randomised to receive placebo from days two to 21 with pemetrexed (500
mg/m2) or cisplastin 75 mg/m2 followed by placebo monotherapy or up to
(maximum of) six cycles of first-line combination pemetrexed at 500 mg/m2 or
cisplatin at 75 mg/m2 on day one administered along with nintedanib at 200
mg twice daily followed by nintedanib monotherapy

Active treatment for up to 3 years

Progression free survival measured from the time of randomisation to the time
of disease progression or death of any cause, whichever occurs earlier (up to 3
years)

e Overall survival measured from the time of randomisation to the time of
death of any cause (up to 3 years)

e Objective response according to modified RECIST analysed by objective
response rate (up to 3 years)

e Disease control according to modified RECIST analysed by disease control
rate (up to 3 years)

Primary completion date estimated October 2019

NCT01907100; nintedanib in mesothelioma; nintedanib in combination with
pemetrexed and cisplatin followed by nintedanib vs placebo and pemetrexed
with cisplatin followed by placebo; phase II

Boehringer Ingelheim Ltd
Published
Company?, trial registry3, publication?®

EU (incl UK), USA, Canada, and other countries
Randomised, placebo-controlled, double-blind multicentre study



Participants n=87; aged 218 years; malignant pleural mesothelioma (MPM); epithelioid or
biphasic subtype for Phase Il patients

Schedule Randomised to receive placebo from days two to 21 with pemetrexed (500
mg/m2) or cisplastin 75 mg/m2 followed by placebo monotherapy or up to
(maximum of) six cycles of first-line combination pemetrexed at 500 mg/m2 or
cisplatin at 75 mg/m2 on day one administered along with nintedanib at 200
mg twice daily followed by nintedanib monotherapy

Follow-up Active treatment for up to 3 years

Primary Progression free survival measured from the time of randomisation to the time

Outcomes of disease progression or death of any cause, whichever occurs earlier (up to 3
years)

Secondary e Overall survival measured from the time of randomisation to the time of

Outcomes death of any cause (up to 3 years)

e Objective response according to modified RECIST analysed by objective
response rate (up to 3 years)

e Disease control according to modified RECIST analysed by disease control
rate (up to 3 years)

Key Results Phase Il trial met primary endpoint of profession-free survival (PFS); nintedanib
plus pemetrexed with cisplatin demonstrated a meaningful clinical benefit
compared to placebo plus pemetrexed with cisplatin, with a significantly
improved PFS (9.4 vs 5.7 months). Preliminary overall survival (OS) data also
favoured nintedanib (18.3 vs 14.5 months). Phase Il participants are not
included in the Phase Ill ongoing trial.*®

Adverse effects | All patients experienced at least one AE of any grade and nearly all patients in
(AEs) the nintedanib (97.7%) and placebo (97.6%) groups experienced an
investigator-defined drug-related AE. The most frequently reported AEs (>60%
of patients, any CTCAE grade) in the nintedanib arm and more frequent with
nintedanib than placebo were diarrhoea and neutropenia. Neutropenia was
the most frequent grade > 3 adverse event (AE; nintedanib 43.2% v placebo
12.2%); rates of febrile neutropenia were low (4.5% in nintedanib group v 0%
in placebo group). AEs leading to discontinuation were reported in 6.8% of
those receiving nintedanib versus 17.1% of those in the placebo group.®

Expected -
reporting date

COST

Vargatef is already marketed in the UK for the treatment of locally advanced, metastatic or locally
recurrent non-small cell lung cancer of adenocarcinoma histology after first-line chemotherapy (in
combination with docetaxel) and incurs a cost of £2151.10 (hospital only) for a 30—day pack of 150 mg



or 100 mg capsules for oral use (excluding VAT).2% The company has agreed a patient access scheme
with the Department of Health.

IMPACT - SPECULATIVE
IMPACT ON PATIENTS AND CARERS

Reduced mortality/increased length of Reduced symptoms or disability
survival
] Other [0 No impact identified

IMPACT ON HEALTH and SOCIAL CARE SERVICES

] Increased use of existing services [] Decreased use of existing services
[0 Re-organisation of existing services [0 Need for new services
0 Other X None identified

IMPACT ON COSTS and OTHER RESOURCE USE

Increased drug treatment costs [0 Reduced drug treatment costs
[J Otherincrease in costs [J Other reduction in costs
0 Other [0 None identified
OTHER ISSUES
[0 Clinical uncertainty or other research X None identified

question identified
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