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The Vaccines 

In general, seasonal influenza vaccines are trivalent, containing a mixture of influenza A and B strains thought most likely to circulate 
in the coming season. However, monovalent vaccines have been produced against candidate pandemic strains. It is now common 
practice to use reassortant strains for production that give high yields of the appropriate surface antigens. Reassortant strains for 
vaccine production have the surface glycoproteins (HA and NA) of the circulating epidemic virus but the internal proteins of a 
standardized production strain, eliminating much of the risks associated with handling pathogenic strains. The virus is grown in chick 
embryos or cell cultures for the production of vaccines. 

In 2009 monovalent Pandemic influenza vaccines were developed to vaccinate persons against the 2009 H1N1 pandemic. These 
vaccines are no longer in use since 2011. In this information sheet, inactivated influenza vaccine generally refers to seasonal, 
Trivalent Inactivated Influenza Vaccine (TIV). 

Inactivated vaccine  
The inactivated vaccine is made from highly purified, egg-grown viruses. There are three types of inactivated vaccines - whole virus 
vaccines, split virus and subunit vaccines. Inactivated seasonal vaccines are conventionally subunit or split virion vaccines.  Split 
virus preparation contains viruses that have been treated with an organic solvent to remove surface glycoproteins and thus reduce 
vaccine reactogenicity. Influenza vaccine contains 15 µg of each antigen per 0.5 ml dose of the three virus strains (usually two type 
A and one type B) that are likely to circulate during the upcoming influenza season (CDC, 1999).  

Due to the high mutation rate of the virus a particular vaccine formulation is effective for at most about a year. Therefore, three 
strains are chosen for selection in that year's flu vaccination by the WHO Global Influenza Surveillance Network. In February, the 
World Health Organization (WHO) makes recommendations concerning the virus strains to be included in vaccine production for the 
forthcoming winter in the Northern Hemisphere. A second recommendation is made in September which relates to vaccines to be 
used for the winter in the Southern Hemisphere (WER, 1999). These recommendations are based on information collected from 
more than 100 laboratories worldwide that conduct influenza surveillance. All the vaccines are comparable because of similar 
composition and production methods.  

Antibiotics including neomycin, gentamicin, kanamycin or polymyxin may be used in production of the vaccine along with sodium 
bisulfite. All manufacturers use thiomersal or formaldehyde as a preservative and some use gelatine as a stabilizer. In addition, the 
vaccines contain low levels of residual egg proteins. 

Intranasal influenza vaccine  
The Intranasal influenza vaccine is a live attenuated and cold adapted vaccine. Like the injectable vaccine the intranasal vaccine is 
grown in egg culture and may contain residual egg proteins. Intranasal influenza vaccines were first licensed for use in some 
countries in 2003 and have been widely used in these countries. The vaccine virus has been shown to replicate in the nasal 
secretions of vaccinated individuals, however, transmission rates to unvaccinated individuals have shown to be low (Vesikari T et al., 
2006). Live, attenuated influenza vaccine (LAIV) can be used for healthy non-pregnant persons aged 2 - 49 years. Available data do 
not indicate that influenza vaccine causes fetal harm when administered to a pregnant woman (CDC 2010).  

Its safety has not been established for individuals with underlying medical conditions that confer a higher risk for influenza 
complications. (CDC, 2012). 
 

Adverse events - Inactivated influenza vaccine 

In general, influenza vaccines are well tolerated (France et al., 2004; Hambridge et al., 2006; Greene et al., 2010). However, in 
contrast to vaccine against other diseases, the annual reformulation of the influenza vaccine may be more frequently associated 
with unexpected adverse reactions (e.g. GBS in 1976, fever in Europe in 1995, Ocular Respiratory Syndrome in Canada in 2000, 
convulsion in Australia in 2010).  
 
  

Mild adverse events  
Local reactions  
In placebo-controlled blinded studies, the most frequent side-effect of influenza vaccination is soreness at the vaccination site 
(affecting 10–64% of vacinees); which lasts up to two days (Govaert et al., 1993; Margolis et al., 1990). These reactions are 
generally mild and transient and resolve spontaneously within two to three days and further medical attention is not required. 
Analysis by gender of 14 studies has revealed that females (both young and elderly) report significantly more local reactions (Beyer, 
1996). Several studies have shown a greater frequency of local reactions of whole cell, adjuvanted and intradermal vaccines 
compared to split virus vaccine and subunit vaccines (Beyer et al., 1998).  Local reactions are also more frequent with vaccines that 
contain a “high” HA antigen content compared a low those that contain a “low” HA antigen content. Vaccines with 180 mcg of HA 
antigen resulted in solicited local reactions in 36 per 100 vaccinees compared with a standard dose of 45 mcg was associated with 
24 per 100 vaccinees (Falsey et al., 2009). 
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Systemic reactions 

Individuals without previous exposure to the vaccine antigens, such as children, may show fever, general discomfort and muscle 
pain (Barry et al., 1976). These reactions occur within 6–12 hours of vaccination and generally persist 1 – 2 days (CDC, 1999). Fever 
was noted among 12 per 100 children aged 1 – 5 years, 5 per 100 aged 6 - 15 years (Neuzil et al., 2001). In adults the rate of these 
events is similar after TIV and placebo. (Fiore A et al 2010). 

No increased risk of febrile seizures following vaccination was observed in children 6 – 23 months (Hambridge et al., 2006; Greene 
et al., 2010; Stowe et al., 2011). As a singular event, in 2010, preliminary data showed an elevated risk of up to 1 case per 100 for 
febrile reaction to one trivalent flu vaccine among children less than three years in Australia (Kelly et al., 2011).  The Committee of 
the Institute of Medicine (2011) stated a moderate degree of confidence in the epidemiologic evidence based on 4 studies 
consistently reporting a null association (France et al., 2004; Goodman et al., 2006; Greene et al., 2010; Hambidge et al., 2006). 

Among older persons and healthy young adults, placebo-controlled trials demonstrated that administration of inactivated influenza 
vaccine is not associated with higher rates for systemic symptoms (e.g., fever, malaise, myalgia, and headache) when compared 
with placebo injections (Bridges et al., 2000; Cates et al., 2008, Govaert et al., 1993; Margolis et al., 1990; Nichol et al., 1996). 
Systemic adverse events among persons aged ≥65 years were more frequent after vaccination with a vaccine containing a high 
dose of 180 mcg of HA antigen (36 per 100 vaccinees) compared with a standard dose of 45 mcg (24 per 100 vaccinees). Typically, 
reactions were mild and transient, resolving within 3 days in the majority of subjects. (Falsey et al., 2009). 

 
 

Severe adverse events  
Anaphylaxis 
Based on a controlled study (Greene et al., 2010) that lacked validity and precision to assess an association between influenza 
vaccine and anaphylaxis, the Committee of the Institute of Medicine (2011) has limited confidence in the epidemiologic evidence, 
however, based in mechanistic evidence including 22 cases presenting temporality and clinical symptoms consistent with 
anaphylaxis sees a causal relationship between influenza and anaphylaxis. 
 
Immediate – presumably allergic – reactions (e.g. hives, angioedema, wheeze and anaphylaxis) occur rarely after influenza 
vaccination (Bierman et al., 1997; Nakayama et al., 2007; Vellozzi et al., 2009).  
 
 
Guillain–Barré syndrome 

The 1976 swine influenza vaccine was associated with an increased risk of GBS (Hurwitz et al., 1981). Among those who received 
this vaccine, the rate of GBS that exceeded the background rate was slightly less than 10 cases per million vaccinated (CDC, 1998). 
The risk of GBS associated with subsequent influenza vaccines (prepared from different virus strains) is less clear. It is difficult to 
detect a small increase in risk for a rare disease such as GBS. The annual incidence rate of GBS is approximately 10–20 cases per 
million adults (CDC, 2010). In four influenza seasons studied between 1977 and 1991, the relative risk of GBS following influenza 
vaccination was not statistically significant in any of the studies (Kaplan et al., 1982; Hurwitz et al., 1981). However there was a small 
excess risk of GBS in vaccine recipients aged 18 to 64 years in the 1990/91 vaccine season in the United States (CDC, 1993). In a 
population based study the estimated relative incidence of GBS during the primary risk interval (weeks 2 through 7) compared with 
the control interval (weeks 20 through 43) was 1.45 (95% confidence interval, 1.05 - 1.99; P = .02). This study concluded that 
Influenza vaccination is associated with a small but significantly increased risk for hospitalization because of GBS (Juurlink et al., 
2006). The estimated risk of one to two cases per million vaccinated is less than that for severe influenza (Lasky et al., 1998). 
Sivadon-Tardy et al. (2009) identified serologically confirmed influenza virus infection as a trigger of GBS, with time from onset of 
influenza illness to GBS of 3 - 30 days. Influenza-related GBS was four to seven times more frequent than 
influenza-vaccine-associated GBS.  
 
The Committee of the Institute of Medicine (2011) stated a moderate degree of confidence in nine controlled studies (Burwen et al., 
2010; Greene et al., 2010; Hughes et al., 2006; Hurwitz et al., 1981; Juurlink et al., 2006; Kaplan et al., 1982; Roscelli et al., 1991; 
Stowe et al., 2009; Tam et al., 2007), that did not support that influenza vaccination is associated with GBS. While the weight of 
epidemiologic evidence does not support a causal link between influenza vaccinations evaluated over the last 30 years, the 
committee found that an association cannot be confidently ruled out, particularly for future vaccine strains and therefore concluded 
the evidence to be inadequate to accept or reject a causal relationship between influenza vaccine and GBS. 
 
Oculo-respiratory syndrome (ORS) 
Oculo-respiratory syndrome (ORS) has been characterized by an array of symptoms including  bilateral red eyes, cough, wheeze, 
chest tightness, difficulty breathing, sore throat and difficulty swallowing, or facial swelling, occurring within 2 to 24 hours of influenza 
vaccination and generally resolving within 48 hours of symptom onset (Skowronski et al., 2003). Symptoms are typically mild and 
resolve quickly without specific treatment (National Advisory Committee on Immunization 2001, CDC 2010). ORS was first 
described following use of influenza vaccine in Canada and has been linked to higher proportions of micro-aggregates of unsplit 
virions in the vaccine. Although, initially passive surveillance demonstrated that nearly all cases were linked to vaccine from a single 
manufacturer cases have been reported at a much lower frequency with all types of killed influenza vaccine used in Canada (Public 
Health Agency of Canada 2005). The pathogenesis of ORS is unknown and is not thought to be directly due to vaccine type I 
hypersensitivity. Reported cases of ORS peaked in Canada with the 2000-2001 seasonal vaccine with rates reducing significantly in 
subsequent years (De Serres et al., 2005). Based on four controlled studies (De Serres et al., 2004; Hambidge et al., 2006; 
Scheifele et al., 2003; Skowronski et al., 2003) and taking into account mechanistic evidence, the Committee of the Institute of 
Medicine (2011) has a moderate degree of confidence in evidence suggesting an increased risk of a causal relationship between 
ORS and two particular vaccines used in three particular years in Canada. 
 



 

 

 

 

 

 

Adverse events - Live attenuated influenza vaccine (LAIV) 

LAIV contains live attenuated influenza viruses that have the potential to cause mild signs or symptoms related to vaccine virus 
infection. e.g., rhinorrhoea, nasal congestion, fever, or sore throat (CDC 2010).  

Runny nose or nasal congestion (59 - 63 per 100), cough (28 per 100), fever (16 - 31 per 100) and decreased activity (16 - 23 per 
100) has been noted after the first dose of intranasal vaccine (Piedra P et al., 2002, Tam et al., 2007, Vesikari T et al., 2007). The 
odds of having any symptom after the first dose of the intranasal vaccine compared with placebo (between days 0 and 10) is 1.56 
(OR 1.24 - 1.97) (Piedra P et al., 2002). These symptoms do not tend to recur or are less frequent with the second dose or with 
vaccination in subsequent years (Piedra P et al., 2002, Vesikari T et al., 2002). In addition to this, other mild symptoms such as 
vomiting (10 per 100 vaccine vs. 2 per 100 placebo recipients), abdominal pain (4 per 100 vaccine vs. 0 placebo recipients) and 
muscle aches (14 per 100 vaccine vs. 2 per 100 placebo recipients) are reported at a higher rate than placebo. These symptoms 
tend to worsen between days 2 and 4 post vaccination and may last for up to 6 days. 

 
 

Severe adverse events  

Wheezing episodes with live attenuated influenza vaccine and asthma exacerbation or reactive airway disease episodes. 
The Committee of the Institute of Medicine (2011) reviewed four  studies to evaluate the risk of asthma or reactive airway disease 
episodes in children younger than 5 years of age (Belshe et al., 2004; Bergen et al., 2004; Gaglani et al., 2008; Piedra et al., 2005), 
and two additional controlled studies that compared LAIV to TIV (Ashkenazi et al., 2006; Belshe et al., 2007). Based on these 
studies, the committee stated a moderate degree of confidence in the epidemiologic evidence reporting a null association. Data 
published since the committee’s report has also shown that no excess risk in asthmatic children 2 years and older (Ambrose et al., 
2012). While the weight of epidemiologic evidence does not support a causal link, the committee found that an evidence is 
inadequate to accept or reject a causal relationship between LAIV and asthma exacerbation or reactive airway disease episodes in 
children younger than 5 years of age. For children 5 years of age or older, the committee showed similarly a moderate degree of 
confidence in the epidemiologic evidence, based on four papers consistently reporting a null association (Belshe et al., 2004; 
Bergen et al., 2004; Gaglani et al., 2008; Piedra et al., 2005) and one additional controlled study that compared LAIV to TIV (Fleming 
et al., 2006). Again, while the weight of epidemiologic evidence does not support a causal link, the committee found that an evidence 
is inadequate to accept or reject a causal relationship between LAIV and asthma exacerbation or reactive airway disease episodes 
in children older than 5 years of age. 

Anaphylaxis 
Post marketing surveillance data has been reported from VAERS for live attenuated influenza vaccine which was licensed for use in 
2003. Izurieta et al., 2005 reported that an estimated 2.5 million doses had been used in individuals 5 to 49 years of age. Their report 
included 7 reports of anaphylaxis which provides an estimated rate of anaphylaxis of 1 per 500,000 doses.  

Severe neurological events  
Severe neurological events reported included 2 cases of Guillain-Barré syndrome and 1 report of Bell’s palsy. Passive surveillance 
is unable to determine if these events were causal or coincidental to vaccine administration. The Committee of the Institute of 
Medicine (2011), based on two controlled studies (Greene et al., 2010; Stowe et al., 2006), favoured a rejection of a causal 
relationship between inactivated influenza vaccine and Bell’s palsy. 
 
 

Other safety issues  

Persons with Chronic Medical Conditions  
Several studies have found no increase in asthma exacerbations/wheezing among children or adults after TIV (American Lung 
Association Asthma Clinical Research Centers 2001; Kramarz et al, 2001; Hak et al, 2005). Groothuis et al. (1994) reported that 20 
to 28 per 100 children between 9 months and 18 years of age suffering from asthma had injection-site pain and swelling at the site 
of influenza vaccination. Daubeney et al. (1997), found injection-site reactions among 23 per 100 children between 6 months and 4 
years suffering from chronic heart or lung disease. In one study injection-site reactions did not differ among 53 children aged 6 
months – 6 years with high-risk medical conditions and 305 healthy children aged 3 – 12 years (Wright et al., 1977).  

Of two studies that had no placebo comparison group, one study looking at children with high-risk medical conditions of 52 children 
aged 6 months – 3 years found fever among 27 per 100 children and irritability and insomnia among 25 per 100 children (Gonzalez 
et al., 2000). The other study included 33 children aged 6 – 18 months of which one child developed irritability and one with fever and 
seizures following immunization (Groothuis, 1991).  

Immunocompromised Persons 
Data demonstrating safety of inactivated influenza vaccine for HIV-infected persons are limited, but no evidence exists that 
vaccination has a clinically important impact on HIV infection or immunocompetence. No substantial increase in the replication of 
HIV was found in recent studies (Glesby et al., 1996; Fowke et al., 1997; Fuller at al., 1999), nor were CD4+ T-lymphocyte cell 
counts reduced after influenza vaccination among HIV-infected persons compared with unvaccinated HIV-infected persons 
(Staprans et al., 1995; Sullivan et al., 2000).  

Pregnant women and neonates 
TIV is recommended for pregnant women at any stage of pregnancy. Inactivated vaccines are recommended for vaccination 
programs for children 6 months – two years old. In children older than 2 years, either inactivated vaccine (IV) or live-attenuated 
vaccine (LAIV) is an appropriate choice for vaccination programs (SAGE 2012). 

Available data do not indicate that inactivated influenza vaccine causes fetal harm when administered to pregnant women. During 
2000 – 2003, among pregnant women receiving TIV, 10 per 1,000,000 adverse events were reported to the US Vaccine Adverse 
Event Reporting System (VAERS). Among these events injection-site reactions occurred in 4.5 and systemic reactions (e.g., fever,  
 



 

 

 

 

headache, and myalgias) in 8 per 1,000,000 women receiving vaccines. In addition, 1.5 miscarriages were reported per 1,000,000, 
however, were not known to be related causally to vaccination (Sumaya et al., 1979; Deinart et al., 1981; Englund et al., 1993; Pool 
et al., 2006; CDC, 2010). An international review of data also concluded that no evidence suggests harm to the fetus (Mak et al., 
2008). In a randomized controlled trial in Bangladesh, and no severe adverse events were reported in any study group (Zaman et al., 
2008). However safety data actively collected during the first trimester of pregnancy are still limited (Skowronski et al., 2009) 

Asthma and immediate respiratory symptoms 
Concern has been expressed that inactivated vaccine might exacerbate asthma. This has not been proven, although recent studies 
(Park, 1998; Nicholson, 1998; Reid, 1998) suggested there might be a small risk. The live attenuated cold adapted trivalent vaccine 
has also not been shown to exacerbate asthma when given to children with existing asthma (Fleming et al., 2007; Gaglani et al., 
2008). Immediate respiratory symptoms after vaccination represents coincidental illness unrelated to influenza vaccine (CDC, 
2010).  

Simultaneous administration of other vaccines, including childhood vaccines 
The target groups for influenza and pneumococcal vaccination overlap considerably. For persons at high risk who have not 
previously been vaccinated with the 23 valent pneumococcal vaccine, health care providers should strongly consider administering 
pneumococcal and influenza vaccines concurrently. Both vaccines can be administered at the same time at different sites without 
increasing side-effects (Grilli et al., 1997; Fletcher et al.,1997). However, influenza vaccine is administered each year, whereas the 
23 valent pneumococcal vaccine is generally administered once only. Children at high risk of influenza-related complications can 
receive influenza vaccine at the same time they receive other routine vaccinations, including pertussis vaccine and using, if possible, 
DTaP which is less frequently associated with fever. 

Egg and thiomersal allergy  
When considering vaccination in a patient with a history of egg allergy, one should take into account the severity of the egg allergy, 
the egg content of vaccines, and the setting of vaccine administration. It seems that the risk of anaphylaxis to the influenza vaccine 
in patients with egg allergy may be much lower than previously thought. (Gruenberg and Shaker, 2011). Hypersensitivity to eggs has 
been listed as a contraindication to influenza vaccination where vaccine is prepared by inoculation of virus into chicken eggs. 
Several studies have indicated the safety of influenza vaccination of persons with egg allergy (James et al., 1998; Esposito et al., 
2008; Chung et al., 2010; Owens et al., 2011; Webb et al., 2011; Howe et al., 2011), leading to reducing the contraindication in 
several package inserts to severe allergic reaction (e.g., anaphylaxis) to egg protein. Among studies in which the quantity of egg 
protein (ovalbumin) content of the administered vaccine was reported, up to 1.4 µg/mL (0.7 µg/0.5 mL dose) was tolerated without 
serious reactions (Owens et al., 2011; Webb et al., 2011; Howe et al., 2011).  

Although exposure to vaccines containing thiomersal can lead to induction of hypersensitivity, most patients do not develop 
reactions when administered as a component of vaccines. When reported, hypersensitivity to thiomersal usually has consisted of 
local, delayed-type hypersensitivity reactions. However, immediate hypersensitivity reactions possibly due to the thiomersal 
contained in the influenza vaccine have also been reported (Lee-Wong M et al., 2005).  

Other associations with no proven causal effect  
Rarely, the following events have been temporally associated with immunization: vasculitis (Mader, 1993; Institute of Medicine, 
2011), uveitis (Blanche, 1994), and delirium (Boutros, 1993), and cranial palsies. Furthermore associated were arthropathy, optic 
neuritis, polyarteritis nodosa, fibromyalgia, brachial neuritis, stroke (Institute of Medicine, 2011). No causal effect has, however, 
been demonstrated. 
 
  

Summary of mild and severe adverse events –  
Inactivated influenza vaccine 
 

Nature of 
Adverse event 

Description Rate/doses 

Mild Local reactions 
Injection site reactions 
 
Generalized reactions 
Fever in children 1 – 5 years of age 
Fever in children 6 – 15 years of age 

 
10 - 64 per 100 

 
 

12 per 100 
 

5 per 100 

Severe Anaphylaxis 
Guillain-Barré 
Oculo-respiratory syndrome (events of 
moderate severity) 

 

0.7 per 106 

1 – 2 per 106 

76 per 106 

 



 

  

 

 

Summary of mild and severe adverse events –  
Live attenuated influenza vaccine 
 

Nature of 
Adverse event 

Description Rate/doses 

Mild Local reactions 
Runny nose or nasal congestion 
Cough 
 
Generalized reactions 
Fever  
Decreased activity 
Vomiting 
Abdominal pain 
Muscle aches 

 
59 - 63 per 100 

28 per 100 
 
 

16 - 31 per 100 
16 - 23 per 100 

10 per 100 
4 per 100 

14 per 100 

Severe Systemic reactions 
Wheeze in children of 6 - 11months of age 
Anaphylaxis  
 

 
14 per 100 

1 per 500,000 
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This information sheet has been developed in close collaboration with the Global Advisory Committee on Vaccine Safety 
(GACVS). GACVS experts are independent and have declared no interests related to the expertise displayed in this product. 
Information displayed has been developed using primary sources such (Plotkin et al., 2008, Institute of Medicine of the National 
Academies, 2011) and from data derived from a literature search on Pubmed in 2008 using key words “vaccine antigen”, “Safety” 
and “adverse events”. An independent expert provided a first draft which was reviewed by nominated experts and the GACVS. 
Data of different vaccines that may be found in this product should only be compared if there is indication that a comparative 
randomized controlled trial has been undertaken. The information sheets will be updated as new information may become 
available at the following web link: http://www.who.int/vaccine_safety/vaccrates/en/index.html 
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