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Influenza
Influenza viruses are members of the Orthomyxoviridae family and are divided into four genera: Alphainfluenzavirus (species;
influenza A virus [IAV]), Betainfluenzavirus (influenza B virus [IBV]), Gammainfluenzavirus (influenza C virus [ICV]), and
Deltainfluenzavirus (influenza D virus [IDV]), which may have numerous animal species (domestic and wild) reservoirs.

Influenza type A is a viral disease affecting both birds and mammals, including humans. The causative agent is an RNA virus
with a marked ability to change over time. New strains are created both through accumulation of point mutations (antigenic
drift) and through genetic reassortment (antigenic shift). Influenza type A viruses are classified into different subtypes based
on the surface glycoproteins: haemagglutinin (H) and neuraminidase (N). Currently, there are 18 haemagglutinin (H1-H18)
and eleven known neuraminidase (N1-N11) subtypes.

There is only one serotype for influenza type B viruses with two evolutionary lineages, the B/Victoria/2/87-like and B/Yam-
agata/16/88-like lineages. The single serotype of influenza type C virus has six evolutionary lineages.

In 2011, a novel influenza virus was detected in pigs exhibiting influenza-like symptoms. The virus initially identified
as a subtype of type C but soon was recognized as a new genus: Influenza type D virus. Although the virus was identified
among pigs with respiratory illness, serological evidence indicates presence of influenza D virus in cattle populations around
the globe.

Figure 22: Electron microscopy of low pathogenic H2N2 influenza A virus. Photo: SVA & Public Health Agency of Sweden.
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Avian influenza
BACKGROUND
Avian influenza virus refers to influenza A viruses natu-
rally circulating among wild aquatic birds worldwide, which
can infect domestic poultry and other bird species and that
have sporadically been found in other animal species, includ-
ing marine mammals, domestic animals, and humans. The
causative agent is a segmented RNA virus with a marked
ability to change over time. New strains emerge through
the accumulation of point mutations (antigenic drift) and
genetic reassortment (antigenic shift). Influenza A viruses
are classified into different subtypes based on the surface
glycoproteins: haemagglutinin (H) and neuraminidase (N).
Currently, there are 18 haemagglutinin (H1-H18) and eleven
known neuraminidase (N1-N11) subtypes. Except for the
subtypes H17N10 and H18N11, which have only been found
in bats, all other possible combinations are known to circu-
late in the aquatic wild bird reservoir.

Avian influenza (AI) is highly contagious in poultry and
is spread both directly and indirectly. Wild aquatic birds
are reservoirs for low pathogenic avian influenza viruses
(LPAIV) including subtypes H5 and H7, which upon trans-
mission and further adaptation to poultry may mutate and
become highly pathogenic (HPAIV).

The detection of highly pathogenic avian influenza
(HPAI) H5N1 in Hong Kong in 1997, with the ability to
cause disease in humans, highlighted the potential threat of
AI to animal and human health. Since then, the resurgence
of extensive outbreaks of HPAI viruses of the goose/Guang-
dong/96 (Gs/ Gd) lineage has continued in various regions
in Asia, Africa, and Europe.

Historically, there have been four recorded outbreaks of
avian influenza in Sweden: in 2006, 2015, 2016–2017 and
2020–2021. The 2006 and 2015 outbreaks were limited to
findings among wild birds. The 2016–2017 outbreak was
more extensive and besides affecting the wild bird popula-
tion resulted in the depopulation of several thousand domes-
tic birds (Figure 24).

The 2020–2021 outbreak of HPAI caused the largest
poultry disease outbreak ever recorded in Sweden, where
millions of birds were lost to the disease itself or culled to
prevent further spread of the virus.
Animals
The case fatality rate in birds infected with HPAIV may be
as high as 100%, but this depends on the species affected,
co-infections, virulence of the virus and other factors. In
general, gallinaceous birds, including turkeys and chickens,
suffer a more severe disease than waterfowl such as ducks
and geese, which may exhibit only minor or no clinical dis-
ease. LPAIV infections most often cause asymptomatic in-
fections or mild respiratory disease.

HPAIV infections cause variable clinical signs such as
cyanosis, respiratory distress, diarrhoea, nervous signs, de-
pression, decreased food and water intake and decreased egg
production with altered egg quality. Sometimes the only
clinical sign is the sudden death of a large numbers of birds.

Figure 23: Whooper swan with typical symptoms of highly
pathogenic avian influenza including torticollis (twisting
of the neck), photographed in Malmö during the 2021
outbreak. Photo: Kenneth Bengtsson/Fågelskydd
Spillepeng.

Humans
The reported signs and symptoms of avian influenza A virus
infections in humans have ranged from mild to severe and
included conjunctivitis, influenza-like illness (e.g., fever,
cough, sore throat, muscle aches) sometimes accompanied
by nausea, abdominal pain, diarrhoea and vomiting, se-
vere respiratory illness (e.g., shortness of breath, difficulty
breathing, pneumonia, acute respiratory distress, viral pneu-
monia, respiratory failure), neurological changes (altered
mental status, seizures) and the involvement of other organ
systems. In rare cases, human infections with HPAIV can
lead to severe pneumonia and death.

Since 2003, 863 human cases of HPAI H5N1 infection
have been identified worldwide with a death rate of 53%.
The majority of human cases of H5N1 infection have been
associated with close direct or indirect contact with infected
live or dead poultry. One human case of asymptomatic in-
fection with HPAI H5N1 of HA Clade 2.3.4.4 was identified
in December 2021 in the UK associated with the handling
of infected birds. Prior to outbreak confirmation, the owner
had contact with infected Muscovy ducks without protective
material (Oliver et al, 2022). New human infections associ-
ated with H5N6 activity have been detected in China. From
2014 to December 2021, 58 laboratory-confirmed cases of
human infection with HPAI H5N6, including 25 with fatal
outcomes, (57 in China and 1 in Laos) have been reported.
In all cases, there was a known exposure to sick animals or
a contaminated environment and there was no link between
individuals. It should be noted that these viruses are not re-
lated to the HPAI H5N6 viruses that circulated in wild birds
in the EU in 2017–2018.

H5N8 human cases were reported from Russia in 2020
but no new cases have been identified.

More than 1568 laboratory-confirmed cases of human
infection with H7N9 viruses, including 39% deaths, have
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Figure 24: Timeline of highly pathogenic avian influenza outbreaks in Sweden 2006–2021. Infographic by Siamak Zohari.

been reported in China since 2013. In February 2017, a new
H7N9 virus with mutations in the haemagglutinin gene in-
dicating high pathogenicity in poultry was detected in three
patients, as well as in environmental and poultry samples.
In total 33 human cases, 13 of them fatal, have been due
to infection with HPAI H7N9. Since March 2019 no case
of H7N9 was reported. As for the other avian strains, there
is no evidence of human-to-human transmission of H7N9.
The decrease in human cases of H7N9 is due to the intro-
duction of control measures, including a mass vaccination
programme in poultry in China.

From 1998 to December 2021, 95 laboratory-confirmed
cases of human infection with LPAI H9N2, including two
fatal cases, have been reported globally. Cases occurred in
China (83), Egypt (4), Bangladesh (3), India (1), Cambodia
(1), Oman (1), Pakistan (1), and Senegal (1). Most of the
infections were mild and were detected in children aged 10
or younger with known exposure to poultry or contaminated
environment.

One human case of H10N3 was reported from China in
2021. The H10N3 has been detected in poultry and may be
detected in humans exposed to infected birds.

LEGISLATION
Animals
HPAI of all subtypes, as well as LPAI of H5 and H7 sub-
types, are included in the Swedish Act of Epizootic dis-
eases (SFS 1999:657 with amendments) and cases are no-
tifiable upon suspicion. If AI is suspected or confirmed on
a farm, measures will be taken to combat the disease and
to prevent further spread according to Delegated regulation
2020/687 supplementing Regulation (EU) 2016/429 as re-
gards rules for the prevention and control of certain listed

diseases that came into force on April 21, 2021. Before that,
measures according to Council Directive 2005/94/EC were
implemented.

The Swedish avian influenza surveillance programme
in poultry and wild birds 2021 is based on Council direc-
tive 2005/94/EC and Commission decision 2010/367/EU.
A gradual transition to delegated regulation 2020/689 sup-
plementing Regulation (EU) 2016/429 as regards rules for
surveillance, eradication programmes, and disease-free sta-
tus for certain listed and emerging diseases starts in 2022.

Humans
All laboratory-confirmed cases of influenza are notifiable,
and avian influenza H5N1 is classified as a high consequence
pathogen according to the Communicable Disease Act (SFS
2004:168 with amendments).

SURVEILLANCE
Surveillance programmes have been carried out annually in
all EU member states since 2002 to monitor the AIV situa-
tion in poultry and wild birds, with a focus on early detec-
tion/early warning of the subtypes H5 and H7 in particular.

Poultry
The surveillance programme in poultry for 2021 included
kept game birds (mallard ducks and pheasants), layers,
breeders, small-scale broiler production, turkeys, geese,
ducks and ratites. Ten blood samples from each holding
were collected except for holdings with geese, ducks or mal-
lards where 20 samples from each holding were collected.
In holdings with fewer individuals than the abovementioned
sample size, all individuals were sampled. In addition to
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the surveillance programme, samples were taken on clini-
cal suspicion. On clinical suspicion of AI or Newcastle dis-
ease, laboratory analyses for both diseases are generally per-
formed.

The surveillance programme for 2021 was based on rep-
resentative sampling and the serological analyses were per-
formed at the National Veterinary Institute (SVA). All poul-
try samples were collected at slaughter, except breeders and
game birds. Blood samples from these categories of birds
were collected at their holdings. Breeders were sampled late
in their production period. Samples were analysed using
an ELISA (IDEXX Influenza A Ab Test, IDEXX Labora-
tories, Westbrook, Maine, United States). Positive results
were confirmed with haemagglutination inhibition tests (for
subtypes H5, H7 and H5N8) in accordance with the OIE
guidelines.

Wild birds
Annual migrations of wild birds have been implicated in the
incursion of HPAIV into Sweden in 2006, 2015, 2016, 2018,
2020 and 2021. Wild migratory birds play a key role in the
long-distance spread, introduction into new areas or coun-
tries and further local amplification and spread of HPAIV.

The AI surveillance in wild birds is passive and based on
birds found dead or diseased and submitted for postmortem
examination. The geographical distribution of wild birds ex-
amined for AI is shown in Figure 25. Before 2021 the se-
lection of wild bird species included in AI screening was
very broad and all species submitted for postmortem exam-
ination were eligible to include. As mortality in wild birds
was very high during February and March 2021 the policy
was changed so that species that are less susceptible for AI,
such as small passerine birds and Columbiformes, were ex-
cluded from the surveillance program in wild birds. The
wild bird surveillance in Sweden, however, still includes a
wider list of species compared to the EFSA list of target
species for avian influenza surveillance (EFSA, Avian in-
fluenza overview September–November 2017).

Humans
Every year, 1500–2000 samples are collected in Sweden
from sentinel patients with influenza-like illnesses dur-
ing the influenza surveillance season. In addition, in
2021 professionals working in the two largest outbreaks
in Kalmar Region were recommended to contact health
care and be tested if they developed influenza-like symp-
toms. Samples are analysed for influenza A and B and since
spring 2020 also for SARS-CoV-2. If influenza A is de-
tected, further subtyping is performed by rRT-PCR for H1
(A(H1N1)pdm09) and H3 (A(H3N2)). If samples positive
for influenza A cannot be subtyped, sequencing is performed
to rule out zoonotic influenza A. Assessment of susceptibil-
ity to antivirals is achieved by screening genotypic markers.
A further 200–300 of the influenza positive samples from the
diagnostic laboratories are subtyped or characterised. The
Public Health Agency of Sweden performs acute rRT-PCR
of human samples including a subtype-specific rRT-PCR for
H5 and H7 when avian influenza is suspected.

Figure 25: Geographical location of the wild birds analysed for avian
influenza in 2021. Point sizes are scaled by the number of
birds sampled at a given location. In total, 141 out of 803
wild birds sampled in 2021 were found positive for HPAI.
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Table 9: Number of holdings of different poultry categories sampled in the surveillance for avian influenza 2011–2021.

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Laying hens 52 44 58 68 62 68 65 73 63 57
Free range laying hens 27 16 23 23 30 43 49 67 52 47
Turkeys 19 26 16 18 18 16 16 18 18 14

Ducks 3 1 3 3 4 1 2 3 1 5
Geese 20 13 9 9 7 5 6 3 1 2
BroilersA 34 26 12 22 33 23 33 22 14 3

Ratites 3 2 3 3 3 2 2 5 3 7
Breeding hens (parents) 36 36 32 31 34 35 30 34 35 28
Breeding turkeys (parents) 3 3 2 3 3 3 3 3 3 3

Game birds (mallards) 7 7 5 6 7 2 5 5 6 10
Game birds (pheasants) 16 16 12 13 9 13 12 8 10 8
Backyard flocks (geese, ducks) 0 0 0 0 0 0 0 0 0 0
A Small-scale production.

Table 10: Confirmed HPAI in poultry and other captive birds during 2021.

Date of confirmation Virus subtype County Type of establishment Number of susceptible animals

2021-01-03 H5N8 Skåne Chicken breeding 84864
2021-01-14 H5N8 Skåne Fattening turkeys 2350
2021-01-18 H5N5 Kalmar Layers 1 242250

2021-02-01 H5N5 Kalmar Pullets (layers) 735000
2021-02-15 H5N8 Skåne Fattening turkeys 3500
2021-02-17 H5N8 Västra Götaland Hobby 46

2021-02-24 H5N8 Östergötland Chickens 14300
2021-02-24 H5N8 Skåne Phesants 470
2021-02-28 H5N5 Skåne Hobby 11

2021-03-01 H5N8 Halland Rare breed breeding 263
2021-03-01 H5N8 Skåne Zoo 38
2021-03-03 H5N5 Skåne Layer 18000

2021-03-08 H5N8 Östergötland Layer 24000
2021-03-11 H5N5 Skåne Hobby 33
2021-03-13 H5N8 Östergötland Layer 33000

2021-03-13 H5N8 Skåne Chickens breeding 53200
2021-03-14 H5N8 Östergötland Layer 22700
2021-03-14 H5N8 Östergötland Layer 26400

2021-03-15 H5N8 Skåne Fattening turkeys 30000
2021-03-21 H5N8 Skåne Hobby 63
2021-03-23 H5N5 Stockholm Hobby 14

2021-04-20 H5N8 Skåne Layer 17819
2021-12-01 H5N1 Skåne Hobby 44
2021-12-13 H5N1 Skåne Fattening turkeys 6100

2021-12-17 H5N1 Skåne Hobby 29
2021-12-17 H5N1 Skåne Chicken breeding (rearing) 20000
2021-12-27 H5N1 Skåne Fattening turkeys 15939

2021-12-30 H5N1 Södermanland Hobby 44
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RESULTS
Poultry
In 2021, 1925 blood samples were collected from 184 hold-
ings. Three flocks with game birds (mallards) had single
serologically positive H5 results with haemagglutination in-
hibition tests. These flocks were investigated with oropha-
ryngeal and cloacal swabs with PCR and found negative for
Influenza A H5 and H7. In addition, there were positive
ELISA results in 12 holdings, which were then found nega-
tive using haemagglutination inhibition tests. All other sero-
logical samples were found negative for AIV subtypes H5
and H7. Table 9 gives an overview of the number of poultry
holdings sampled from 2012 to 2021 (Table 9).

HPAI was detected in 28 holdings during 2021 (Ta-
ble 10). In total AI was investigated in 81 poultry holdings
during 2021 of which 77 were investigated because of clin-
ical suspicions, three because of follow up from serological
surveillance, one following postmortem findings and one as
part of contact tracing. The clinical suspicions were raised
because of increased mortality and in some cases combined
with a range of clinical signs such as depression, unrespon-
siveness, drooping of the wings, incoordination, respiratory
distress or diarrhoea.

Wild birds
Within the passive surveillance programme, 141 wild birds
were found positive for HPAIV of which 84 were H5N8, 31
H5N1, 19 H5N5, two H5N4 and five H5NX. In total 803
birds of 93 different species were sampled of which 352 were
birds of prey, 275 water- or shorebirds and 67 corvids. The
geographical location of sampled and wild birds including
positive findings are available in Figure 25.

Humans
No cases of zoonotic avian influenza were identified among
the samples characterised during 2021 in Sweden. No hu-
man cases were associated with the outbreaks in commercial
poultry in personnel working with the culling of birds and
decontamination activities.

DISCUSSION
During the period covered by this report, the spread of HPAI
has been confirmed in more than 50 countries, in Asia,
Africa, and Europe. The global spread of the virus is threat-
ening not only animal and human health and welfare but
also the economic stability and food security in the affected
countries. Since the first detection of HPAI with HA Clade
2.3.4.4.b viruses at the Ubsu-Nur Lake in May 2016, closely
related viruses have continued to affect poultry and wild bird
populations worldwide. Extensive cocirculation of high and
low pathogenic influenza A viruses in the period covered by
this report, among wild and domestic birds in Europe has
resulted in an exceptional genetic variation among detected
viruses.

In 2021, Sweden reported 28 outbreaks of HPAI H5NX
in domestic poultry and 141 cases of HPAI in wild birds.
These outbreaks were caused by H5NX HPAI clade 2.3.4.4
viruses of the Gs/Gd lineage. Several distinct genotypes

from this clade were involved in these outbreaks. The de-
tection of HPAI in Sweden was not unexpected given the
early reports on the situation with massive HPAI outbreaks
among wild birds and domestic poultry in central Russia in
the summer 2021 and in several European countries in the
winter of 2020/2021. The location of the epidemics in cen-
tral Russia coincided with the major migratory route for sev-
eral wild bird species, connecting the breeding sites in north-
ern Russia to the wintering habitat in western Europe. The
continuous global threat of HPAI viruses further emphasizes
the need for awareness and improved biosecurity in poultry
holdings to prevent the introduction of the virus from wild
birds.

Detections of H5 and H9 continue to increase in humans
and may reflect infections in poultry, considering that H5
and H9N2 viruses are enzootic in Asia. It may also reflect
the increase in testing efforts for respiratory infections and
diagnostic capacity as a consequence of the COVID-19 pan-
demic. Controlling the disease in domestic animals is the
first step in decreasing the risk to humans.
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