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PART II. SAFETY SPECIFICATION 

PART II. MODULE SI - EPIDEMIOLOGY OF THE INDICATION(S) AND TARGET POPULATION(S) 

Indication 
Pandemic and zoonotic influenza vaccines aH5N1c (Incellipan and Celldemic), collectively referred 
to as aH5N1c influenza vaccine throughout this RMP, are indicated for active immunisation 
against H5N1 subtype of influenza A virus in adults and infants from 6 months of age and above 
(Celldemic) or active immunisation against influenza in an officially declared pandemic 
(Incellipan). 

Influenza type A viruses 
Influenza type A viruses are of most significance to public health due to their potential to cause 
an influenza pandemic. Influenza type A viruses are classified into subtypes according to the 
combinations of different virus surface proteins haemagglutinin (HA) and neuraminidase (NA). 
Currently, there are 18 known different HA subtypes and 11 known different NA subtypes (CDC, 
2024). Depending on the origin host, influenza A viruses can be classified as avian influenza, swine 
influenza, or other types of zoonotic influenza viruses. Examples include avian influenza "bird flu" 
virus subtypes A(H5N1) and A(H9N2) or swine influenza "swine flu" virus subtypes A(H1N1) and 
A(H3N2). All of these zoonotic influenza type A viruses are distinct from human influenza viruses 
and do not easily transmit among humans (WHO, 2020). 

Aquatic birds are the primary natural reservoir for most subtypes of influenza A viruses. Most 
avian influenza A viruses cause asymptomatic or mild infection in birds, where the range of 
symptoms depends on the virus properties (WHO, 2020).  

Influenza pandemics 
An influenza pandemic occurs when a novel influenza virus emerges against which the majority 
of the world’s population has no immunity. Outbreaks of influenza in animals, especially when 
they occur during annual outbreaks in humans, can result in the merging of zoonotic and human 
influenza viruses  increasing the chances of a pandemic. In the last few years, the world has faced 
several threats with influenza pandemic potential, making the occurrence of the next pandemic 
likely (VRBPAC, 2018). 
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This phenomenon has been observed only with Influenza A viruses and results from the 
emergence of a new antigenic variant (antigenic shift) typically caused by substitution of the HA 
antigen on the surface of the virus, with or without a concomitant change in NA, the other major 
surface antigen (Rubino & Choi, 2017; Webster & Govorkova, 2014; WHO, 2018). If such a virus 
demonstrates the ability to transmit efficiently from person to person, the result is a global 
outbreak of disease that affects a high percentage of individuals in a short period of time and is 
likely to cause substantially increased morbidity and mortality in all countries of the world 
(VRBPAC, 2018).  

There have been four influenza pandemics since the beginning of 20th century: 1918 H1N1 which 
caused more than 50 million deaths; 1957 H2N2 which caused approximately 1.1 million deaths; 
1968 H3N2 which caused approximately 1 million deaths and 2009 H1N1 which caused more than 
18,000 deaths (WHO, 2018; CDC, 2018). Experience with previous influenza pandemics (1918, 
1957 and 1968), has shown that a pandemic spread in recurrent waves of infections occurring 
over several years (Miller et al., 2009). As the volume and speed of international travel has 
increased during the 20th and early 21st centuries, successive pandemics have disseminated 
worldwide in ever decreasing amounts of time. The evidence from the severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) pandemic, which started in Wuhan in Dec 2019, showed 
that with the current mobility, the virus has the potential to spread rapidly and cause a global 
pandemic within a short period of time.  

The H2, H5, H7 and H9 subtypes of Influenza A have been identified as those most likely to be 
transmitted to humans and therefore present a potential pandemic threat. Outbreaks of avian 
influenza, which occurred in 1999 in China (H9N2 outbreak); in 2003 in the Netherlands (H7N7 
outbreak) and from 1997 to 2006 in Asia (H5N1 outbreak), posed serious risks for the emergence 
of a human pandemic influenza virus. This is because sometimes fatal bird-to-human transmission 
occurred, at a time when human Influenza A virus was also circulating (Peiris, 1999; De Jong et 
al., 2005; Fouchier, 2004; Greco et al., 2012). Currently, H5 strains continue to circulate in wild 
birds and domestic poultry in a number of countries and result in mammalian outbreaks and 
human infections and deaths (WHO, 2024). As of October 2023, the cumulative number of 
confirmed human cases of avian Influenza A/ (H5N1) reported to WHO were 876 cases and 458 
(53%) deaths (WHO, 2023). The occurrence of an influenza pandemic before adequate 
preparations are in place could result in a public health emergency, an economic crisis due to 
excess morbidity and mortality in adults of working age, social disruption and panic. As an 
example, it has been estimated that the total expenditure cost of SARS in Asia was close to 60 
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2016). The epidemiology of H5N1 influenza varies globally and populations of certain race or 
ethnic origin may be affected depending on where outbreaks of H5N1 occur (Lai et al., 2016). 

The following population groups are at high risk for influenza (WHO, 2018): 
• Adults 65 years or older and children under 59 months of age.
• Individuals with underlying chronic medical conditions such as chronic cardiac, pulmonary,

renal, metabolic, neurodevelopmental, liver, or haematologic diseases.
• Individuals with secondary immunodeficiency conditions such as Human Immuno-

deficiency Virus (HIV)/ Acquired Immunodeficiency Syndrome (AIDS), malignancy, or
receiving immunosuppressive therapies, such as chemotherapy or steroids.

• Individuals with any condition compromising respiratory functions, e.g. morbid obesity
(Body Mass Index >40), and physical handicap in children and adults.

• Health care workers are at high risk acquiring influenza virus infection due to increased
exposure to the patients and risk further spread particularly to vulnerable individuals.

Though studies show that immunosuppressive conditions may contribute to a decline in immune 
responses and consequently compromise influenza vaccine effectiveness (compared to healthy 
population), the risks for influenza-like illness are reduced by vaccination (Rubin et al., 2014; 
Danziger-Isakov et al., 2019). The immunogenicity of the influenza vaccine is overall reduced in 
immunocompromised individuals, although a significant clinical protection from influenza is 
expected to be obtained with vaccination. Epidemiological data obtained from the 2009 influenza 
pandemic confirmed that immunocompromised patients remain at high risk of influenza-
associated complications, namely viral and bacterial pneumonia, hospitalisation and even death 
(Zbinden & Manuel, 2014). Since immunosuppression includes a heterogeneous range of 
conditions, risk levels for severe influenza infection vary across different populations (Osterholm 
et al., 2012). Similarly, the systemic review and meta-analysis of 219 studies including 
immunocompromised subjects confirmed evidence of effectiveness for these group of patients, 
although of lower rate that in healthy individuals (Beck et al., 2012).  

Inactivated vaccines can be generally used without risks for immunocompromised patients; live 
vaccines, if indicated, should be administered with care because of the risk of vaccine-associated 
disease (Righi et al., 2021).   

Main existing treatment options 
Influenza vaccination is the main preventive measure against flu. Recent studies show that flu 
vaccination reduces the risk of flu illness by between 40% and 60% among the overall population 
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during seasons when most circulating flu viruses are well-matched to the flu vaccine (CDC, 2020). 
A 2018 study showed that from 2012 to 2015, flu vaccination among adults reduced the risk of 
being admitted to an intensive care unit with flu by 82% (CDC, 2020).  

Four pandemic preparedness vaccines are currently authorised in the EU, which can be modified 
into pandemic influenza vaccines in a future pandemic (EMA, 2021): 

• Foclivia (pandemic influenza vaccine (H5N1) (adjuvanted, inactivated, purified surface
antigen vaccines) Seqirus)

• Adjupanrix (previously pandemic influenza vaccine (H5N1) (split virion, inactivated,
adjuvanted) GlaxoSmithKline Biologicals)

• Pandemic Influenza Vaccine H5N1 Baxter AG
• Pandemic Influenza Vaccine H5N1 AstraZeneca (previously pandemic influenza vaccine

H5N1 Medimmune)

Besides Aflunov and Zoonotic Influenza Vaccine Seqirus ((H5N1) (adjuvanted, inactivated, purified 
surface antigen vaccines) Seqirus), no other zoonotic influenza vaccines are currently licensed in 
the EU. 

Evidence suggests that some antiviral drugs, notably NA inhibitors (oseltamivir, zanamivir) and 
cap-endonuclease inhibitor (baloxavir marboxil) can reduce the duration of viral replication and 
improve prospects of survival. Emergence of oseltamivir resistance has been reported (WHO, 
2020). In practice, antiviral drugs are not an alternative to influenza vaccination, but may be a 
useful adjunct in some situations. Antiviral drugs are most effective when they are administered 
within 48 hours of symptom onset. It is best to limit their use to short-term prophylaxis of 
vulnerable persons in situations where the risk of contracting influenza virus infection is high 
(Prescrire Int, 2006).  

Apart from antiviral treatments, public health management includes personal protective 
measures such as (ECDC, 2022): 

• Avoiding contact with sick people, maintaining at least one-meter distance from sick
person

• Regular hand washing with proper drying of the hands
• Good respiratory hygiene – covering mouth and nose when coughing or sneezing, using

tissues and disposing of them correctly



aH5N1c Influenza Vaccine 
EU-RMP version 0.4 

Page 14 of 63 

• Early self-isolation of those feeling unwell, feverish and having other symptoms of
influenza. If isolation is impossible, the use of face masks is recommended

• Avoiding touching of one’s eyes, nose or mouth
• Surface and object cleaning, given that influenza virus can survive on surfaces for

prolonged periods and increase ventilation

PART II. MODULE SII - NON-CLINICAL PART OF THE SAFETY SPECIFICATION 

Non-clinical studies were performed to support the development of aH5N1c influenza vaccines. 
Zoonotic aH5N1c influenza vaccine is intended for use before a pandemic to protect against the 
strain of influenza that experts believe could cause a future pandemic. Pandemic aH5N1c 
influenza vaccine can only be used once a pandemic has been declared and the strain of influenza 
virus responsible is identified. Although these vaccines were developed for use in different 
situations and the subtype or strain of influenza virus used to manufacture these vaccines may 
differ, the antigens included in both the zoonotic and pandemic vaccines are produced using the 
same manufacturing process and both vaccines contain the adjuvant MF59.  

The primary pharmacological effect of an influenza vaccine is the induction of antibodies to HA 
(immunogenicity), which can confer protection against influenza infection. The immunogenicity 
and efficacy of cell-culture derived influenza antigens with MF59 adjuvant have been evaluated. 
The completed non-clinical programme supports the use of aH5N1c in children and adults. 

Repeat-dose toxicity and reproductive and developmental effects were evaluated in rabbits in 
two Good Laboratory Practice (GLP) toxicology studies. There was no evidence of local or systemic 
toxicity following vaccine treatment, and no effects on reproductive and developmental 
parameters. 

A reproductive and developmental toxicity study was performed to evaluate possible effects of 
vaccination on female New Zealand White rabbits prior to mating and during gestation (Study No. 
AB20852). Groups of 55 female rabbits received either the control article (saline) or aH5N1c. Each 
0.5 ml dose of aH5N1c contained 7.5 micrograms HA with 0.25 ml MF59. aH5N1c was 
immunogenic in treated rabbits, and antibodies were transferred to foetuses and offspring. The 
vaccine was well-tolerated, did not cause maternal or embryofoetal toxicity, was not teratogenic, 
and had no effects on postnatal development. The results of this study were consistent with those 
observed with a similar vaccine formulation, aH1N1c. 












































































