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Seasonal Influenza Fact Sheet

Seasonal Influenza

Seasonal influenza is a highly communicable, acute viral infection that
predominantly attacks the respiratory tract and sometimes the lungs. It
can cause mild to severe illness and can lead to death. Up to 5 to 15
percent of the worldwide population is infected each year and
approximately 250,000 to 500,000 die. More than 90 percent of deaths
associated with influenza in industrialized countries occur among those
65 years of age and over.

Despite the severity of the illness, many people mistakenly believe that
influenza is merely a severe cold. While colds and influenza share
many symptoms, they are caused by different viruses and can result in
different consequences for patients. Influenza-related complications
can include pneumonia and dehydration, and worsening of chronic
conditions, such as congestive heart failure, asthma or diabetes.

Vaccination is one of the most significant public health interventions
ever implemented, sparing millions of people from complications of
infectious diseases. Use of currently available vaccines has been
calculated to save more than 8 million lives annually, translating to one
person saved every five seconds.

Pathogen

Proper viral influenza is caused by influenza viruses of types A and B.
These viruses are about 100 nm in size and possess eight gene
segments, coding, for example, for various surface glycoproteins.
Influenza viruses belong to the family of the orthomyxoviruses and have
a characteristic spike-like surface. These structures are formed by the
viral proteins hemagglutinin (HA) and neuraminidase (NA). There are
16 different forms of HA and nine different NAs. The subtypes of
influenza A virus are named on this basis, e.g. A/HIN1. There are no
subtypes of influenza B.

Antigen drift and antigen shift
Influenza viruses show great genetic variation. Frequent point mutations

lead to new variants of the genes HA and NA (antigen drift). Therefore,
slightly modified viruses lead to so-called drift variants in each influenza
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season. For this reason, new vaccines must be prepared every year
which are adapted to the new circulating viruses. Moreover, drift
variants may also occur within the period from the WHO
recommendation to the actual influenza season (when the vaccine is
actually used). The WHO announces the viral strains for the new
composition of the vaccine nine to twelve months before the new
influenza. This is partly because of the time needed to produce the
vaccines.

On the other hand, the expression antigen shift is used when a virus
with a new gene combination (subtype; new combination of HA and NA)
appears. This is caused by ‘“reassortment”. As the individual gene
segments of the virus can be freely combined, new types can arise
when a cell is simultaneously infected with viruses of two different
subtypes.

Surveillance

The WHO Global Influenza Surveillance Network is responsible for
epidemiological and virological surveillance, and for recommending
twice annually the content of the influenza vaccine for the subsequent
influenza season. More than 250 million doses of influenza vaccine are
produced annually which contain the WHO recommended influenza
strains.

At the international European level, the European Influenza
Surveillance Scheme (EISS) and the European Center for Disease
Control (ECDC) are responsible for virological and epidemiological
surveillance. In collaboration with other organizations, such as the
WHO, and the reference centers of different countries, they observe the
international monitoring of influenza activity. On the basis of these data,
it is decided, for example, which influenza variants should be used in
the composition of the vaccine for the coming season.

Infection

Influenza viruses are transferred from person to person by droplet
infection, for example, by coughing or sneezing. Transmission is also
possible if the hands pass over the mouth or nose after contact with a
virus-contaminated surface, for example, after shaking hands.

The viruses first infect the mucus membranes of the upper respiratory
tract. The influenza virus then adheres through its surface protein
hemagglutinin (HA) to specific receptors on the mucus membrane cell.
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In this way, the virus reaches the interior of the host cell, where it
releases its genetic information, in order to initiate the reproduction of
the virus components. The newly formed virus components are
assembled to give many new viruses, which then leave the host cell,
which is destroyed by the replication process. A second surface protein
of the influenza virus, the neuraminidase (NA), is an enzyme which
permits the release of the newly formed viruses from the host cell. In
this way, a large number of additional mucus membrane cells in the
respiratory tract can be attacked by many newly formed influenza
viruses. There is then a risk that the viruses gradually pass through the
trachea into the lungs and that lung tissue is inflamed (primary influenza
pneumonia). Inflammation of the heart (myocarditis) or of the brain
(encephalitis) is also possible. The damage to the mucus membranes
favors the penetration of additional pathogens (bacteria) and this can
often lead to serious secondary infection.

The incubation period for influenza is very brief, being one to three
days. The patient is infectious even one to two days before he falls ill
and for about a week afterwards. Small children eliminate the virus for
up to two weeks and are therefore a long-term source of infection in
their environment.

Typical influenza symptoms
e Sudden high fever, often over 39° C, with chills

e Pain in the muscles, head and limbs, with tiredness, exhaustion
and feeling of weakness

e Sore throat and difficulty in swallowing
e Dry cough, frequently with viscous phlegm

Despite the severity of the illness, many people mistakenly believe that
influenza is merely a severe cold. While colds and influenza share
many symptoms, they are caused by different viruses and can result in
different consequences for patients. Influenza-related complications
can include pneumonia and dehydration, and worsening of chronic
conditions, such as congestive heart failure, asthma or diabetes.

Influenza therapy

Therapy is usually symptomatic. Antibiotics are used for the treatment
of bacterial super-infections. Chemoprophylaxis (neuraminidase
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inhibitor) may, under some circumstances be desirable for subjects at ~ While therapy is usually

. . . . . . . symptomatic, antibiotics are
high risk. Older people, the chronically ill and children with prior generally used for the

diseases or impaired immune systems are at risk from influenza or the treatment of infections
frequent resulting complications.

Influenza vaccination

The annual influenza vaccination is the only preventive measure which TR

O T Annual vaccination is the
can reduce the morbidity and mortality in all age groups. Autumn  only preventative measure
(September to November) is the ideal time for vaccination. Vaccination ~ effective for all age groups
protection is built up over two weeks after vaccination.

Vaccination is one of the most significant public health interventions
ever implemented, sparing millions of people from complications of
infectious diseases. Use of currently available vaccines has been
calculated to save more than 8 million lives annually, translating to one
person saved every five seconds.

Disclaimer

This document contains certain forward-looking statements relating to the Group's business, which can be
identified by terminology such as "momentum," "pipeline," "priority review," "plans,” "on track," "expectations,"
"strategic," "opportunity," "optional," "can," "potential," "will," "planned," "target," "goal," "designed to," "outlook,"
"expected," "potentially,” "set," or similar expressions, or by express or implied discussions regarding potential new
products, potential new indications for existing products, or regarding potential future revenues from any such
products, or potential future sales or earnings of the Novartis Group or any of its divisions or business units; or by
discussions of strategy, plans, expectations or intentions. You should not place undue reliance on these
statements. Such forward-looking statements reflect the current views of the Group regarding future events, and
involve known and unknown risks, uncertainties and other factors that may cause actual results to be materially
different from any future results, performance or achievements expressed or implied by such statements. There
can be no guarantee that any new products will be approved for sale in any market, or that any new indications
will be approved for existing products in any market, or that such products will achieve any particular revenue
levels. Nor can there be any guarantee that the Novartis Group, or any of its divisions or business units, will achieve
any particular financial results. In particular, management's expectations could be affected by, among other things,
uncertainties involved in the development of new pharmaceutical products; unexpected clinical trial results,
including additional analysis of existing clinical data or unexpected new clinical data; unexpected regulatory
actions or delays or government regulation generally; the Group's ability to obtain or maintain patent or other
proprietary intellectual property protection, including the uncertainties involved in the US litigation process;
competition in general; government, industry and general public pricing and other political pressures; the impact
that the foregoing factors could have on the values attributed to the Group's assets and liabilities as recorded in
the Group's consolidated balance sheet; and other risks and factors referred to in Novartis AG's current Form 20-F
on file with the US Securities and Exchange Commission. Should one or more of these risks or uncertainties
materialize, or should underlying assumptions prove incorrect, actual results may vary materially from those
described herein as anticipated, believed, estimated or expected. Novartis is providing the information in these
materials as of this date and does not undertake any obligation to update any forward-looking statements as a
result of new information, future events or otherwise.
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