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13. FDA approves first cancer treatment for any solid tumor with a

specific genetic feature For Immediate Release
May 23, 2017

Release

The U.S. Food and Drug Administration today granted accelerated approval to a treatment
for patients whose cancers have a specific genetic feature (biomarker). This is the first time
the agency has approved a cancer treatment based on a common biomarker rather than the
location in the body where the tumor originated.

Keytruda (pembrolizumab) is indicated for the treatment of adult and pediatric patients with
unresectable or metastatic solid tumors that have been identified as having a biomarker
referred to as microsatellite instability-high (MSI-H) or mismatch repair deficient (dMMR).
This indication covers patients with solid tumors that have progressed following prior
treatment and who have no satisfactory alternative treatment options and patients with
colorectal cancer that has progressed following treatment with certain chemotherapy drugs.
“This is an important first for the cancer community,” said Richard Pazdur, M.D., acting
director of the Office of Hematology and Oncology Products in the FDA’s Center for Drug
Evaluation and Research and director of the FDA’s Oncology Center of Excellence. “Until now,
the FDA has approved cancer treatments based on where in the body the cancer started—for
example, lung or breast cancers. We have now approved a drug based on a tumor’s
biomarker without regard to the tumor’s original location.”

MSI-H and dMMR tumors contain abnormalities that affect the proper repair of DNA inside
the cell. Tumors with these biomarkers are most commonly found in colorectal, endometrial
and gastrointestinal cancers, but also less commonly appear in cancers arising in the breast,
prostate, bladder, thyroid gland and other places. Approximately 5 percent of patients with
metastatic colorectal cancer have MSI-H or dMMR tumors.

Keytruda works by targeting the cellular pathway known as PD-1/PD-L1 (proteins found on
the body’s immune cells and some cancer cells). By blocking this pathway, Keytruda may help
the body’s immune system fight the cancer cells. The FDA previously approved Keytruda for
the treatment of certain patients with metastatic melanoma, metastatic non-small cell lung
cancer, recurrent or metastatic head and neck cancer, refractory classical Hodgkin lymphoma,
and urothelial carcinoma.

Keytruda was approved for this new indication using the Accelerated Approvalpathway,

under which the FDA may approve drugs for serious conditions where there is unmet
medical need and a drug is shown to have certain effects that are reasonably likely to predict
a clinical benefit to patients. Further study is required to verify and describe anticipated
clinical benefits of Keytruda, and the sponsor is currently conducting these studies in
additional patients with MSI-H or dMMR tumors.

The safety and efficacy of Keytruda for this indication were studied in patients with MSI-H or
dMMR solid tumors enrolled in one of five uncontrolled, single-arm clinical trials. In some
trials, patients were required to have MSI-H or dMMR cancers, while in other trials, a
subgroup of patients were identified as having MSI-H or dMMR cancers by testing tumor
samples after treatment began. A total of 15 cancer types were identified among 149
patients enrolled across these five clinical trials. The most common cancers were colorectal,
endometrial and other gastrointestinal cancers. The review of Keytruda for this indication
was based on the percentage of patients who experienced complete or partial shrinkage of
their tumors (overall response rate) and for how long (durability of response). Of the 149
patients who received Keytruda in the trials, 39.6 percent had a complete or partial response.
For 78 percent of those patients, the response lasted for six months or more.
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Common side effects of Keytruda include fatigue, itchy skin (pruritus), diarrhea, decreased
appetite, rash, fever (pyrexia), cough, difficulty breathing (dyspnea), musculoskeletal pain,
constipation and nausea. Keytruda can cause serious conditions known as immune-mediated
side effects, including inflammation of healthy organs such as the lungs (pneumonitis), colon
(colitis), liver (hepatitis), endocrine glands (endocrinopathies) and kidneys (nephritis).
Complications or death related to allogeneic hematopoietic stem cell transplantation after
using Keytruda has occurred.

Patients who experience severe or life-threatening infusion-related reactions should stop
taking Keytruda. Women who are pregnant or breastfeeding should not take Keytruda
because it may cause harm to a developing fetus or newborn baby. The safety and
effectiveness of Keytruda in pediatric patients with MSI-H central nervous system cancers
have not been established.

The FDA granted this application Priority Review designation, under which the FDA’s goal
is to take action on an application within six months where the agency determines that the
drug, if approved, would significantly improve the safety or effectiveness of treating,
diagnosing or preventing a serious condition.

The FDA granted accelerated approval of Keytruda to Merck & Co.

The FDA, an agency within the U.S. Department of Health and Human Services, protects the
public health by assuring the safety, effectiveness, and security of human and veterinary
drugs, vaccines and other biological products for human use, and medical devices. The
agency also is responsible for the safety and security of our nation’s food supply, cosmetics,
dietary supplements, products that give off electronic radiation, and for regulating tobacco
products.
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14. Novartis’ new analyses reinforce the potential of Ultibro®
Breezhaler® for COPD patients historically treated with steroids

New analyses from the FLAME study suggest dual bronchodilator
Ultibro® Breezhaler” provides similar or better efficacy versus
steroid-containing therapies, regardless of blood eosinophil (a type of
white blood cell) counts

Data was published in the centenary issue of the American Thoracic
Society's 'American Journal of Respiratory and Critical Care Medicine'

Together with the International Primary Care Respiratory Group,
Novartis i1s launching physician guidance to support a deeper evaluation
of inhaled steroid use in COPD patients

Basel, May 23, 2017 - Further analyses of Novartis' head-to-head FLAME
study suggest that inhaled corticosteroids (ICS) may not be needed in some
chronic obstructive pulmonary disease (COPD) patients with high blood
eosinophil (a type of white blood cell) counts. The new data showed that
Ultibro® Breezhaler® consistently provided superior or similar benefits over
Seretide™ in COPD patients regardless of the eosinophil count[1]. These
results contrast with data suggesting better clinical outcomes with ICS
therapies for patients with high eosinophil counts[2]-[5]. The data was
published in the centenary issue of the American Thoracic Society's 'Blue
Journal'**[1] and solidifies the need for individualized risk-benefit
assessments when considering ICS treatments.

The potential for high blood eosinophil counts to be considered as a
biomarker to direct the use of a LABA***/ICS combination over dual
bronchodilation (LABA/LAMA****) in some patients, has been referenced
in the 2017 GOLD (Global Initiative for Chronic Obstructive Lung Disease)
report[6]. FLAME was the first trial to prospectively study the influence of
blood eosinophils on the efficacy of ICS-containing therapies versus a
LABA/LAMA. The new analyses showed that once-daily Ultibro
Breezhaler (indacaterol/glycopyrronium) 110/50 mcg was superior to
twice-daily Seretide (salmeterol/fluticasone [SFC]) 50/500 mcg in reducing
exacerbations (flare-ups), independent of a blood eosinophil count above or
below 2%[1]. In addition, at no cut-off was Seretide more effective than
Ultibro Breezhaler[1].

"These new FLAME study analyses provide evidence that an effective dual
bronchodilator such as Ultibro Breezhaler can provide similar or better
benefits in patients with high eosinophil counts who may have been
considered for an inhaled steroid-containing treatment," said Vasant
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Narasimhan, Global Head Drug Development and Chief Medical Officer for
Novartis. "The data highlight the opportunity to allow more patients to avoid
unnecessary exposure steroid-containing regimens and the significant
potential associated risks."

With funding support from Novartis, the International Primary Care
Respiratory Group (IPCRG) is addressing the appropriate use and safe
withdrawal of ICS in COPD patients with the launch of a primary care
physician guide. The guide was launched at the recent IPCRG conference in
Slovenia and aims to ensure the latest evidence based treatment guidance
from the 2017 GOLD report is translated into daily clinical practice. The
guide is accessible on the IPCRG website here: https://goo.gl/FISVck(link is
external)

About FLAME

FLAME is a randomized, double-blind, double-dummy, parallel-group,
non-inferiority, active-controlled 52-week study involving 3,362 COPD
patients and conducted at 356 sites across 43 countries|[7].

Results published in the New England Journal of Medicine[7] confirmed
that Ultibro Breezhaler (indacaterol/glycopyrronium) 110/50 mcg met its
primary endpoint (non-inferiority) and furthermore demonstrated superiority
to Seretide (salmeterol/fluticasone [SFC]) 50/500 mcg on the rate of all
COPD exacerbations (mild/moderate/severe) over one year of treatment in
COPD patients with a history of at least one exacerbation in the previous
year. Against further secondary endpoints, Ultibro Breezhaler was also
superior compared to SFC in reducing or improving the following[7]:

Rate and time to first moderate or severe COPD exacerbation

Time to first COPD exacerbation (mild/moderate/severe)

Time to first severe COPD exacerbation

Lung function (trough FEV))

Health-related quality of life (St. George's Respiratory Questionnaire)

The pre-specified analyses of data from the FLAME study compared
treatment efficacy according to blood eosinophil percentage (<2%
and >=2%, <3% and >=3%, and <5% and >=5%) and absolute blood
eosinophil count (<=150 cells/ Mu I, 150 to <300 cells/ Mu I,
and >=300cells/ Mu 1)[1].

FLAME is part of the IGNITE Phase III clinical trial program exploring
Ultibro Breezhaler for the treatment of COPD

About the Novartis COPD portfolio

Novartis is committed to addressing the unmet medical needs of COPD
patients and improving their quality of life by providing innovative
medicines and devices. The Novartis COPD portfolio includes
Ultibro® Breezhaler” (indacaterol/glycopyrronium bromide),
Seebri® Breezhaler” (glycopyrronium bromide) and
Onbrez® Breezhaler” (indacaterol), which are all indicated as maintenance
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treatments for COPD patients. Glycopyrronium bromide and certain use and
formulation intellectual property were exclusively licensed to Novartis in
April 2005 by Sosei and Vectura.

Novartis continues development of respiratory products for delivery via the
low resistance Breezhaler inhalation device, which makes it suitable for
patients with different severities of airflow limitation[8]. The Breezhaler
device allows patients to hear, feel and see that they have taken the full dose
correctly[8],[9].

About COPD

Chronic obstructive pulmonary disease (COPD) affects an estimated 210
million people worldwide[10] and is the third leading cause of death[11]. It
is progressive (usually gets worse over time) and can be a life-threatening
disease[10],[12]. COPD makes it difficult to breathe, with symptoms that
have a destructive impact on patients' function (i.e. activity limitation,
decreased mobility) and quality of life[10],[12].

Exacerbations are a sudden worsening of COPD symptoms that can be
frightening for patients, causing distress, anxiety and quality of life
deterioration[13]. COPD exacerbations are also associated with significant
healthcare resource burden and costs[14], particularly due to the frequent
need for hospitalization. Consequently, the prevention of exacerbations is an
important goal in COPD management to improve long-term health status
and conserve healthcare resources[15].

Disclaimer

The foregoing release contains forward-looking statements that can be
identified by words such as '"potential," "suggest," "launching,"
"suggesting," "can," "may," "addressing," "launch," "launched," "aims,"
"committed," "continues," or similar terms, or by express or implied
discussions regarding potential new indications or labeling for Ultibro
Breezhaler or the other products in the Novartis COPD Portfolio, or
regarding potential future revenues from Ultibro Breezhaler and the other
products in the Novartis COPD Portfolio. You should not place undue
reliance on these statements. Such forward-looking statements are based on
the current beliefs and expectations of management regarding future events,
and are subject to significant known and unknown risks and uncertainties.
Should one or more of these risks or uncertainties materialize, or should
underlying assumptions prove incorrect, actual results may vary materially
from those set forth in the forward-looking statements. There can be no
guarantee that Ultibro Breezhaler or any of the other products in the
Novartis COPD Portfolio will be submitted or approved for any additional
indications or labeling in any market, or at any particular time. Nor can there
be any guarantee that Ultibro Breezhaler or any of the other products in the
Novartis COPD Portfolio will be commercially successful in the future. In
particular, management's expectations regarding Ultibro Breezhaler and the
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other products in the Novartis COPD Portfolio could be affected by, among
other things, the uncertainties inherent in research and development,
including clinical trial results and additional analysis of existing clinical data;
regulatory actions or delays or government regulation generally; the
company's ability to obtain or maintain proprietary intellectual property
protection; general economic and industry conditions; global trends toward
health care cost containment, including ongoing pricing and reimbursement
pressures; safety, quality or manufacturing issues, and other risks and factors
referred to in Novartis AG's current Form 20-F on file with the US
Securities and Exchange Commission. Novartis is providing the information
in this press release as of this date and does not undertake any obligation to
update any forward-looking statements contained in this press release as a
result of new information, future events or otherwise.
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