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Influenza 
Influenza virus (or ‘flu’) is a highly infectious cause of acute respiratory infection. It is a major cause 
of morbidity during epidemics and can be life threatening in the elderly and chronically unwell. It 
also has the potential to cause devastating pandemics. 
Epidemiology 
Influenza causes both annual winter epidemics of varying size and severity, and occasional more 
severe pandemics. All age‐groups are affected, with highest incidence in children, but most 
hospitalisations and deaths are in the elderly. Between 3 000 and 30 000 excess winter deaths per 
year are attributed to influenza in the UK, depending on the size of the epidemic. Community 
outbreaks occur at variable times between November and March and tend to last 6–10 weeks, 
peaking at around the fourth week of the outbreak. 
Influenza A and B viruses may alter gradually by ‘antigenic drift’: every few years this will result in a 
significant epidemic with rapid spread and a 10–20% attack rate. Influenza A may also change 
abruptly by ‘antigenic shift’ leading to the circulation of a new subtype to which there is little existing 
population immunity and causing a major pandemic, usually with severe disease in all ages: in the 
last century, these have occurred in 1918 (causing 20–40 million deaths worldwide), 1957, 1968 and 
2009. Despite the huge impact of pandemics, more deaths result from the steady accumulation 
associated with yearly non‐pandemic influenza activity. 
Clinical features 
About half of cases will have the classic flu picture of a sudden onset of fever, chills, headache, 
myalgia, malaise, and anorexia. There may also be a dry cough, sore throat, or runny nose. Up to 
25% of children may also have nausea, vomiting or diarrhoea if infected by influenza B or A (H1 
N1). The illness lasts two to seven days and may include marked prostration. Up to 10% of these 
cases progress to trachea bronchitis or pneumonia; some will develop non‐pulmonary complications 
including cardiac and CNS features. Those at particular risk of complications are those with 
underlying chronic chest, heart or kidney disease, diabetes or immune suppression, smokers, the 
obese and pregnant women. 
About 20% of infections are asymptomatic (varies with strain) and 30% have upper respiratory 
symptoms but no fever. Influenza A may cause more severe disease than Influenza B, particularly in 
the elderly. 
Laboratory confirmation 
Confirmation of diagnosis is usually not required for uncomplicated sporadic infection in lower risk 
patients, once the virus has been shown to be circulating. If confirmation required for surveillance, 
outbreak investigation or use of antivirals, rapid diagnosis can be obtained by antigen detection tests 
or molecular assays (e.g. PCR), with the latter usually having higher sensitivity (specificity varies with 
background incidence of flu). The virus may be detected from nasopharyngeal aspirates, nasal swabs 
or throat swabs: these must be collected early in the disease and require special transport media. 
Typing results can be obtained by culture or from some PCR tests. Serology, which requires two 
specimens, 10–21 days apart, is about 80% sensitive: it can be useful for retrospective diagnosis. 
Influenza virus has three types (A, B, C) of which influenza C produces only sporadic infections. 
Subtyping of influenza A is based on a combination of H antigen (15 subtypes) and N antigen (9 
subtypes), for example HIN1 or H3N2. All recent common human pathogens are combinations of 



H1, H2 or H3 with N1 or N2. Strains may be further differentiated by serology and named after the 
place and years of their identification (e.g. A/Sydney/97): these can be compared to current vaccine 
strains. 
Transmission 
Influenza in humans is transmitted via the respiratory secretions of cases by air‐borne droplet spread 
and via small particle aerosols. Coughing and sneezing particularly promote spread. Transmission is 
facilitated by overcrowding and enclosed spaces, particularly by the number of susceptibles sharing 
the same room as the case. Spread in such circumstances is usually rapid and attack rates high. 
Transmission may also occur via direct or indirect contact: this may occasionally cause a slowly 
evolving outbreak with low attack rates. Many outbreaks have occurred in hospitals. 
The reservoir for influenza A is zoonotic, particularly aquatic fowl: transmission to humans is rare 
but new strains may be spread directly or via intermediaries such as pigs. Humans may occasionally 
be exposed to avian influenza, although the risk from most strains is low (Box 3.38.1). Influenza B 
only affects humans. 
Acquisition 
The incubation period is short, usually 7–67 hours, with a median of 34 hours for type A and 14 
hours for type B. The infectious period starts one day before onset of symptoms, peaks after one to 
two days of symptoms and then declines, so that infectivity is very low after seven days in adults. 
Shedding is higher in children and may be earlier and longer. Immunocompromised and other 
chronically ill patients may also excrete for a longer period. The infectious dose is low. 
Immunity develops and protects against clinical illness with the same strain for many years. Cross 
immunity to related strains occurs. It is not clear why outbreaks often cease before exhausting the 
pool of susceptibles. 
Prevention 
• Basic personal hygiene to reduce transmission by coughing, sneezing or contaminated hands. 
• Immunisation reduces the risk of severe disease, hospital admission and death and has a good 
safety record. Annual immunization with WHO‐recommended vaccines should be offered to all 
those with an increased risk of serious illness from influenza (‘at risk’). All European countries 
recommend vaccination of older adults (most commonly defined as aged 65 or greater) and most 
recommend vaccination of people with chronic medical conditions, such as chronic respiratory, 
cardiac, renal, hepatic or neurological disease, and those with immunosuppression, asplenism or 
diabetes mellitus. Pregnant women and the morbidly obese are also at higher risk and may be offered 
vaccination. 
• In addition, people in long‐stay residential care homes should also be vaccinated because of the 
risk of rapid spread and the potentially severe consequences of infection. As efficacy in elderly people 
may be lower than the 70–90% in younger adults, indirect protection in this group may also be 
valuable. 
• Immunisation is offered to healthcare workers in most European countries, both to protect 
patients and to maintain staffing levels, and it is recommended that residential care providers for 
elderly/unwell clients should also offer vaccination to their staff. 
• Some European countries also immunize household contacts of ‘at‐risk’ individuals (in line with 
WHO recommendations) and children on long‐term aspirin. 



• A few countries recommend vaccination of all children in certain age‐groups: the nasally 
administered live virus vaccine is used in the UK. This has been shown to protect vaccinated children 
and reduce spread to other groups of the population, including at‐risk groups. 
• Uptake of immunisation in diseasebased risk groups has been poor in some European countries, 
including the UK. Primary care staff can increase uptake by compiling an at‐risk register from 
chronic disease, computerised patient or prescription records, or as patients are seen during the year. 
A letter should be sent to each of these patients, preferably from their family doctor, recommending 
vaccination. 
Education on the benefits of vaccination is required both for the target population and for 
healthcare workers. Local health services should appoint a co‐ordinator to lead on improving 
influenza immunization uptake locally. 
• The antiviral drugs oseltamivir or zanamivir can be prescribed when influenza A or B virus is 
circulating in the community for the prevention of influenza in those who: 

 belong to an ‘at‐risk’ group, and 
 have not received an influenza immunization this season, or who had one within the last 

two weeks, or have had an influenza immunisation but the vaccine did not match the virus 
circulating in the community, and 

 have been in close contact with someone with influenza‐like symptoms in the same 
household or residential setting (including care homes), and 

 can start taking oseltamivir within 48 hours (36 hours for zanamivir) of last being in contact 
with the person with influenza‐like symptoms. 

 National and local planning prior to occurrence of a pandemic 
 
Pandemic preparedness 
Influenza A viruses have the ability to exchange segments of their genome (genetic reassortment): 
if an animal is infected with two or more different strains of influenza A, then a novel viral strain 
could emerge. Should such an event produce a strain that is pathogenic to humans and is 
transmissible between people, but which has an antigenic profile that the human population has 
not been exposed to before (or not been exposed for many decades), 
then it could result in an influenza pandemic, with rapid spread worldwide and consequent 
morbidity and mortality. Many such pandemics have occurred throughout human history, with 
some, such as the 1918 ‘Spanish flu’, producing unusually severe disease, with a much higher 
case‐fatality rate. In contrast the 2009 pandemic had a much lower case‐fatality rate. 
The potentially devastating consequences of an influenza pandemic has made pandemic 
preparedness a public health priority. The WHO has updated its guidance following the 2009 
pandemic and undertakes ongoing risk assessment of the global situation regarding each influenza 
virus with pandemic potential infecting humans. These assessments are made initially when such 
viruses are identified and are updated based on evolving virological, epidemiological and clinical 
data. This provides a high‐level, global view of the evolving picture and uses the following phases: 
Interpandemic phase: the period between influenza pandemics. 
Alert phase: the phase when influenza caused by a new subtype has been identified in humans. 
Increased vigilance and careful risk assessment, at local, national and global levels, are 
characteristic of this phase. If the risk assessments indicate that the new virus is not developing 



into a pandemic strain, a de‐escalation of activities towards those in the interpandemic phase may 
occur. 
Pandemic phase: the period of global spread of human influenza caused by a new subtype based 
on global surveillance. Movement between the interpandemic, alert and pandemic phases may 
occur quickly or gradually, as indicated by the global risk assessment, principally based on 
virological, epidemiological and clinical data. 
Transition phase: as the assessed global risk reduces, de‐escalation of global actions may occur, 
and reduction in response activities or movement towards recovery actions by countries may be 
appropriate, according to their own risk assessments. 
All EU countries have developed detailed national preparedness plans; a series of planning and 
guidance documents, as well as indicators for self‐assessments, are available on the ECDC web 
portal (http://www.ecdc.europa.eu). Pandemic preparedness plans typically cover 
the following areas: 
• Preparation, planning and organisation, including: 

 Principles and strategic aims and objectives of national and local response. 
 International and national risk assessment and mechanism to declare a pandemic. 
 Scenarios of the impact of a pandemic and of interventions. 
 Roles and responsibilities of the main organisations contributing to the response, 

including member list of National Influenza Committee. 
 Exercising national and local plans. 
 Public health response, including: 
 Surveillance requirements to detect initial cases, monitor spread and assess ongoing 

impact of pandemic. 
 Non‐pharmacological public health measures to reduce spread, for example policies 

on,isolation of cases, school closures, mass gatherings, public transport, border controls, 
and use of facemasks/respirators. 

 Antiviral prophylaxis and treatment strategies, including plans for procurement, 
stockpiling and delivery to patients. 

 Immunisation strategy, including procurement, distribution, and targeting of pandemic 
vaccines. 

Health service response, including: 
 Management of patients. 
 Infection control. 
 Organisation of health services and increasing capacity. 

Civil emergency response, including: 
 Maintaining essential services. 
 Managing deaths. 

Communications response, including: 
 Strategic communications. 
 Professional information and guidance. 
 Communications with the public and the media. 
 Phased response, including escalation and recovery. 

 
Surveillance 



 Influenza activity can be monitored via a combination of clinical surveillance for 
 influenza‐like illness’ and laboratory data. 
 At the international level, WHO co‐ordinates a global network covering 105 countries and 

publishes regularly updated information online. In Europe, weekly surveillance of seasonal 
influenza during the season is performed jointly by ECDC and WHO Regional Office for 
Europe and published on a joint platform, Flu News Europe 

At national level, data may be available from (some UK examples in brackets): 
 Telephone helplines for patients (e.g. 
 NHS 111 diagnostic algorithms). 
 General Practice consultations (e.g. Royal College of General Practitioners (RCGP) sentinel 

surveillance). 
 Illness in schoolchildren (e.g. Medical Officers of Schools Association reports for boarding 

schools). 
 Outbreaks of respiratory infection in institutional settings, such as hospitals, care homes and 

schools. 
 Internet based weekly reporting from volunteer members of the public (e.g. FluSurvey in 10 

European countries). 
 Death certificates and excess mortality. 
 Emergency admissions to hospital and/or Intensive Care Units (e.g. via UK Severe Influenza 

Surveillance Scheme). 
 Sentinel virological surveillance using samples collected from primary care patients with 

influenza‐like illness. 
 Laboratory surveillance of routine samples of respiratory pathogens (e.g. PHE Respiratory 

DataMart Scheme). 
 Subtyping, antigenic characterization and antiviral susceptibility testing by reference 

laboratories. 
Regional or district monitoring may also be useful. Timely local feedback of interpreted data is 
particularly useful to local health service planners during the winter. 

 Some countries set thresholds for clinical activity: these vary according to each system, but 
will often attempt to reflect baseline activity, normal seasonal activity, above average activity, 
and epidemic levels. 

Response to a case 
 Although spread may occur before diagnosis, symptomatic cases should ideally not attend 

work or school until recovered. 
 Avoid contact with those at increased risk of severe illness. In hospital, isolate during acute 

illness. 
 Handwashing and safe disposal of respiratory secretions. Droplet precautions in hospital. 
 Use of antivirals in severely ill or higher risk patients during flu season, in line with national 

guidelines. 
Response to a cluster 

 Only of concern if cases have links to institutions containing individuals at increased risk of 
severe disease and/or rapid spread (unless a pandemic strain). 

Control of an outbreak 
For outbreaks in institutions containing individuals at risk of severe disease: 



 If virological diagnosis of outbreak is not confirmed, organise rapid testing (e.g. viral 
swabbing of the five most recent onset cases). 

 Organise typing of virus to compare to vaccine. 
 Immunise anyone not yet protected. 
 Consider oseltamivir or zanamivir prophylaxis for ‘at risk’ patients for two weeks until 

vaccine induced protection present (influenza A or B): consult national guidelines. 
 Exclude staff and visitors with respiratory illness. 
 Isolate or cohort those with acute symptoms. 
 Reinforce respiratory hygiene measures, including cough etiquette and handwashing. 

Re‐inforce infection control and cleaning procedures. Use appropriate PPE. 
 Close care home/ward to new admissions and avoid transfers to other homes/wards unless 

medically necessary. 
 Treat influenza‐like illness in ‘at risk’ patients (irrespective of vaccine status) with zanamivir 

or oseltamivir, unless contraindicated or symptoms have been present for over48 hours (36 
hours for zanamivir). 


