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On 5 January 2022, high pathogenicity avian influ-
enza A(H5N1) was confirmed in an individual who kept 
a large flock of ducks at their home in England. The 
individual remained asymptomatic. H5N1 was con-
firmed in 19/20 sampled live birds on 22 December 
2021. Comprehensive contact tracing (n = 11) revealed 
no additional primary cases or secondary transmis-
sions. Active surveillance of exposed individuals is 
essential for case identification. Asymptomatic swab-
bing helped refine public health risk assessment and 
facilitated case management given changes in avian 
influenza epidemiology.

We present a case report of the first confirmed human 
case of avian influenza A(H5N1) in England in January 
2022 following identification of the strain in a duck 
flock kept at their residence. We describe the clinical 
epidemiological and virological aspects, and discuss 
the importance of surveillance through an asympto-
matic testing programme.

Case detection and description
An outbreak of high pathogenicity avian influenza 
(HPAI) H5N1 was confirmed by the United Kingdom (UK) 
chief veterinary officer in a flock of ca 125 Muscovy 
ducks in a domestic setting in South West England on 
22 December 2021. After the death of one bird on 18 
December, followed by additional deaths and clinical 
signs of illness in the flock on 20 December, 20 Muscovy 
ducks were sampled on 21 December and samples 
submitted to the National Reference Laboratory at the 
Animal and Plant Health Agency (APHA), Weybridge, UK 
with 19 live birds testing positive for H5N1 HPAI virus.

On confirmation of the avian outbreak, the owner, in 
their early 80s and who had no signs of infection, was 

prescribed a prophylactic dose of oseltamivir (75 mg 
once per day) on 24 December since they had been 
exposed to infected birds and their secretions without 
personal protective equipment (PPE). On the same day, 
a routine nasal swab was collected from the owner as 
part of the UK Health Security Agency’s (UKHSA) avian 
influenza surveillance programme, which includes test-
ing of asymptomatic people exposed to the virus. The 
sample tested positive for influenza A by PCR in two 
different UKHSA laboratories. Human seasonal influ-
enza viruses, H1 and H3, were not detected by sub-
typing PCR assays and the circumstances in which the 
individual resided – close contact with avian influenza 
H5N1-infected birds, heavily contaminated environ-
ment and lack of plausible human contacts for sea-
sonal influenza – led to the individual being managed 
as a presumptive case of avian influenza A virus. As 
such, the case was requested to isolate at home and 
received an extended treatment course of oseltamivir 
(75 mg twice per day) for 10 days until two consecutive 
PCR tests were negative at the reference laboratory; 
the individual remained asymptomatic throughout. 
Of note, the affected individual had been vaccinated 
on 23 November 2021 with the Fluad Tetra vaccine 
(Seqirus, Maidenhead, UK), containing inactivated 
influenza virus haemagglutinin and neuraminidase 
surface antigens.

Virological investigations
The case was re-sampled with nose and throat swabs 
on 26 and 31 December 2021. Some of the initial PCR 
assays were positive for influenza A, although the 
cycle threshold (Ct) values were high (> 30 cycles). The 
UKHSA respiratory viruses unit re-extracted residual 
original material from 24, 26 and 31 December in order 
to concentrate the nucleic acid material several fold 
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compared with standard processes; both H5 subtyping 
and influenza A PCR testing was repeated. Independent 
samples from each date confirmed influenza A and 
subtyping of H5, all with Ct values in the mid-30s, 
i.e. close to the limit of detection (40 cycles). Whole 
genome sequencing (WGS) of the virus strain (A/
England/215201407/2021, EPI_ISL_8799552, depos-
ited in GISAID) for influenza A was undertaken directly 
from human clinical respiratory material from the sam-
ple on 26 December, as previously described [1] using 
the Illumina platform (Illumina, San Diego, California, 
United States).

The H5N1 HPAI virus from the kept ducks was iso-
lated in embryonated fowls’ eggs (A/muscovy duck/
England/074477/2021) and WGS was performed (EPI_
ISL_8809153). Its genomic sequence shared high 
homology (98.5–100% across all gene segments) and 
close phylogenetic relationships (7–11) with those of 
other H5N1 viruses detected during the ongoing UK and 
European epizootic in wild birds and poultry (Figure 1). 

Sequences of all gene segments from the human 
virus strain (A/England/215201407/2021) were com-
pared with those of the duck virus (A/muscovy duck/
England/074477/2021). Analysis confirmed that the 
H5N1 in human respiratory material was identical in 
all segments – at the consensus level – to the avian 
sequence, apart from four nucleotide (nt) mutations: 
three synonymous mutations, two in the polymerase 
basic protein (PB) 2 gene at nt positions 75 and 220, 
and one in PB1 gene at nt position 1,481. One coding 
change was noted in polymerase acidic protein (PA) 
gene arising from a further non-synonymous mutation 
at nt position 485, resulting in a conservative change 
from asparagine (N) in the duck sequence to threo-
nine (T) at amino acid position 162 in the human PA 
sequence. In all other UK H5N1 avian genomes from 
2021, there is a T at position 162.

Examination of human H5N1 or H5Nx sequences in 
GISAID (n = 515) indicates that at PA position 162, T 
occurs in 97.2% while N has not been reported. In more 
than 9,000 avian H5N1 sequences on GISAID, N is 

Figure 1
Phylogenetic tree of the identified human case with high pathogenicity avian influenza H5N1 and contemporary European 
sequences, England, January 2022
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A/Goose/Guangdong/1/96_|H5N1|_1996-01-01

A/chicken/Italy/21VIR10384/2021_|H5N1|_2021-11-30

A/gadwall/Croatia/108/2021_|H5N1|_2021-11-22

A/duck/Saratov/29-08V/2021_|H5N1|_2021-09-30

A/swan/France/21P012384/2021_|H5N1|_2021-11-08

A/mallard/Italy/21VIR8919-2/2021_|H5N1|_2021-10-27

A/white-tailed_eagle/Sweden/SVA211201SZ0380/FB004721/M-2021_|H5N1|_2021-11-26

A/chicken/Slovakia/Pah10_21VIR1086-5/2021_|H5N5|_2021-01-22

A/Chicken/Sweden/SVA211130SZ0427/FB290424-IP-1/M-2021_|H5N1|_2021-11-30

A/duck/Saratov/29-02V/2021_|H5N1|_2021-09-30

A/western_jackdaw/Sweden/SVA211111SZ0376/FB004483/2021_|H5N1|_2021-11-08

A/chicken/Senegal/21VIR1084-4/2021_|H5N1|_2020-12-23

A/turkey/Italy/21VIR9816-1/2021_|H5N1|_2021-11-19

A/barnacle_goose/Finland//6378_21VIR7689-7/2021_|H5N1|_2021-05-01

A/Eurasian_Wigeon/Netherlands/5/2020_|H5N1|_2020-10-16

A/turkey/Italy/21VIR9510-1/2021_|H5N1|_2021-11-11

A/Branta_leucopsis/Belgium/14735_0001/2021_|H5N1|_2021-11-04

A/chicken/France/21P013076/2021_|H5N1|_2021-11-25

A/chicken/England/057314/2021_|H5N1|_2021-11-14

A/chicken/Italy/21VIR10239/2021_|H5N1|_2021-11-25

A/chicken/Netherlands/21037287-006010/2021_|H5N1|_2021-10-25

A/mute_swan/Romania/16790_21VIR11355/2021_|H5N1|_2021-11-26

A/Gallus_gallus/Belgium/16070_003/2021_|H5N1|_2021-12-07

Eurasian H5Nx 2020/21

Eurasian H5Nx LPAIVs 2020/21

A/turkey/Italy/21VIR10340/2021_|H5N1|_2021-11-29

A/goose/Croatia/107/2021_|H5N1|_2021-11-18

A/chicken/Nigeria/VRD21-98_21VIR2288-6/2021_|H5N1|_2021-02-12

A/mute_swan/Croatia/104/2021_|H5N1|_2021-11-19

A/chicken/Czech_Republic/23589-1T/2021_|H5N1|_2021-11-29

A/common_pheasant_/Sweden/SVA211104SZ0320/FB004417/M-2021_|H5N1|_2021-10-29

A/mute_swan/Croatia/146/2021_|H5N1|_2021-12-29

A/duck/Italy/21VIR10447/2021_|H5N1|_2021-12-01

A/gull/Estonia/TA2113284-4_21VIR7512-8/2021_|H5N1|_2021-06-02

A/chicken/Saratov/29-07V/2021_|H5N1|_2021-09-30

A/barnacle_goose/Netherlands/21027016-002/2021_|H5N1|_2021-04-15

A/great-white_pelican/Senegal/21-67_21VIR1084-8/2021_|H5N1|_2021-01-23

A/turkey/Italy/21VIR10456/2021_|H5N1|_2021-12-01

A/chicken/Tyumen/27-42V/2021_|H5N1|_2021-10-06

A/turkey/Italy/21VIR10251/2021_|H5N1|_2021-11-25

A/mute_swan/Croatia/101/2021_|H5N1|_2021-11-12

A/domestic_duck/Poland/H1942-N/2021_|H5N1|_2021-11-07

A/goose/Kazakhstan/7-20-B-Talg-12/2020_|H5N8|_2020-09-22

A/goose/Czech_Republic/22608-2/2021_|H5N1|_2021-11-18

A/greater_white-fronted_goose/Italy/20VIR8073-4/2020_|H5N1|_2020-11-23

A/England/215201407/2021_|H5N1|_2021-12-26

A/chicken/Senegal/21VIR1084-5/2021_|H5N1|_2020-12-23

A/chicken/Czech_Republic/23404-4T/2021_|H5N1|_2021-11-25

A/duck/Saratov/29-03V/2021_|H5N1|_2021-09-30

A/barnacle_goose/Sweden/SVA211111SZ0376/FB004496/2021_|H5N1|_2021-11-01

A/turkey/Poland/H1913-T1/2021_|H5N1|_2021-11-02

A/chicken/Nigeria/VRD21-102_21VIR2370-424/2021_|H5N1|_2021-03-01

A/white-tailed_eagle/Estonia/TA2111864-2_21VIR7512-6/2021_|H5N1|_2021-05-16

A/European_herring_gull/Sweden/SVA211116SZ0432/FB004518/M-2021_|H5N1|_2021-11-08

A/mute_swan/Romania/11981-1_21VIR3163-5/2021_|H5N5|_2021-04-08

A/white-tailed_eagle/Netherlands/21027616-001/2021_|H5N1|_2021-04-23

A/Viet_Nam/1203/2004|H5N1|2004-01-01

A/goose/Italy/IZSLT-21VIR10273/2021_|H5N1|_2021-11-22

A/duck/Czech_Republic/23589-1T/2021_|H5N1|_2021-11-29

A/chicken/Russia_Novosibirsk_region/3-29/2020_|H5N8|_2020-09-20

A/duck/Saratov/29-04V/2021_|H5N1|_2021-09-30

A/chicken/Romania/10101_21VIR2044-1/2021_|H5N5|_2021-02-23

A/mute_swan/Croatia/145/2021_|H5N1|_2021-12-29

A/turkey/Poland/H1911-N/2021_|H5N1|_2021-11-01

A/common_buzzard/Sweden/SVA211111SZ0376/FB004484/2021_|H5N1|_2021-11-09

A/chicken/Czech_Republic/22224-3K/2021_|H5N1|_2021-11-12

A/greylag_goose_/Sweden/SVA211118SZ0354/FB004497/I-2021_|H5N1|_2021-11-17

A/common_pheasant_/Sweden/SVA210923SZ0341/KN000365/M-2021-H5N1_|H5N1|_2021-09-22

A/chicken/Saratov/29-06V/2021_|H5N1|_2021-09-30

A/duck/Czech_Republic/18520-2/2021_|H5N1|_2021-09-27

A/chicken/Czech_Republic/22224-2T/2021_|H5N1|_2021-11-12

A/mute_swan/Czech_Republic/21312/2021_|H5N1|_2021-11-01

A/eagle/Hungary/8569/2021__H5N5__|H5N5|_2021-03-08

A/chicken/Czech_Republic/23404/2021_|H5N1|_2021-11-25

A/turkey/Italy/21VIR9767-3/2021_|H5N1|_2021-11-17

A/common_murre/Netherlands/21025491-002/2021_|H5N1|_2021-03-17

A/Canada_goose/England/385250/2021_|H5N1|_2021-11-01

A/barnacle_goose/Finland/6955_21VIR7689-9/2021_|H5N1|_2021-06-01

A/common_buzzard_/Sweden/SVA211104SZ0320/FB004419/M-2021_|H5N1|_2021-10-29

A/mute_swan/Croatia/6/2022__|H5N1|_2022-01-06

Bangladesh H5N1 2020

A/chicken/Italy/21VIR9691-2/2021_|H5N1|_2021-11-15

A/Eurasian_wigeon/Italy/21VIR8919-3/2021_|H5N1|_2021-10-28

A/chicken/Czech_Republic/22224-3T/2021_|H5N1|_2021-11-12

A/European_herring_gull/Finland/9722_21VIR7689-13/2021_|H5N1|_2021-08-01

A/Laos/2121/2020_|H5N1|_2020-10-16

A/turkey/Italy/21VIR8817-1/2021_|H5N1|_2021-10-25

A/chicken/Czech_Republic/22224-4T/2021_|H5N1|_2021-11-12

A/turkey/Turkey/1/2005|H5N1|2005-01-01

A/turkey/Poland/H1944-N/2021_|H5N1|_2021-11-08

A/chicken/Italy/21VIR9133-20/2021_|H5N1|_2021-11-04

A/mute_swan/Croatia/100/2021_|H5N1|_2021-11-12

A/chicken/Italy/21VIR10343/2021_|H5N1|_2021-11-28

A/White-Tailed_Eagle/Sweden/SVA210528SZ0223/KN002027/AB-2021_|H5N1|_2021-05-25

A/chicken/Czech_Republic/23589-3/2021_|H5N1|_2021-11-29

A/turkey/Poland/H1924-T1/2021_|H5N1|_2021-11-03

A/white-tailed_eagle/Finland/6984_21VIR7689-10/2021_|H5N1|_2021-06-01

A/mute_swan/Poland/MB490-L1/2021_|H5N1|_2021-11-08

A/chicken/Nigeria/VRD21-109_21VIR2370-425/2021_|H5N1|_2021-03-01

A/chicken/Czech_Republic/23404-2T/2021_|H5N1|_2021-11-25

A/pheasant/Scotland/000348/2021_|H5N1|_2021-02-10

A/turkey/England/056764/2021_|H5N1|_2021-11-10

A/chicken/Italy/21VIR10389/2021_|H5N1|_2021-11-30

A/Eurasian_eagle-owl/Finland/10617_21VIR7689-15/2021_|H5N1|_2021-08-01

A/red_fox/Netherlands/21028774-004/2021_|H5N1|_2021-05-17

A/chicken/Croatia/7/2022__|H5N1|_2022-01-10

A/mute_swan/Croatia/144/2021_|H5N1|_2021-12-27

A/turkey/Italy/21VIR8585-1/2021_|H5N1|_2021-10-18

A/Whooper_swan/Scotland/056219/2021_|H5N1|_2021-11-09

A/chicken/Kazakhstan/1-20-B-Talg-67/2020_|H5N8|_2020-10-09

A/chicken/Italy/21VIR9951-25/2021_|H5N1|_2021-11-22

A/barnacle_goose/Netherlands/21028196-002/2021_|H5N1|_2021-04-22

A/crow/Kazakhstan/15-20-B-Talg-4/2020_|H5N8|_2020-09-15

A/goose/Czech_Republic/22608-1/2021_|H5N1|_2021-11-18

A/turkey/Italy/21VIR9210-1/2021_|H5N1|_2021-11-05

A/chicken/Czech_Republic/23589-4/2021_|H5N1|_2021-11-29

North American H5Nx 2020/21

A/Withe-tiled_eagle/Estonia/TA2124126-1_21VIR10433-11/2021_|H5N1|_2021-10-12

A/chicken/Egypt/rg-F192-VV/2020_|H5N8|_2020-06-10

A/Greylag_goose/England/054503/2021_|H5N1|_2021-10-30

A/turkey/Italy/21VIR9143-2/2021_|H5N1|_2021-11-03

A/common_pheasant_/Sweden/SVA211104SZ0320/FB004418/M-2021_|H5N1|_2021-10-29

A/chicken/Italy/21VIR10352/2021_|H5N1|_2021-11-26

A/goose/Tyumen/33-53V/2021_|H5N1|_2021-10-07

A/pigeon/Kazakhstan/15-20-B-Talg-5/2020_|H5N8|_2020-09-15

A/Gallus_gallus/Belgium/15977/2021_|H5N1|_2021-12-06

A/barnacle_goose/Sweden/SVA211102SZ0402/FB004395/M-2021_|H5N1|_2021-11-02

A/chicken/Netherlands/21037233-001/2021_|H5N1|_2021-10-22

A/mute_swan/England/385466/2021_|H5N1|_2021-11-11

A/Turkey/Hungary/16603/2021__H5N1__|H5N1|_2021-04-13

A/mute_swan/Austria/21013162_21VIR1085-5/2021_|H5N5|_2021-02-10

A/common_pheasant_/Sweden/SVA210923SZ0341/KN000366/M-2021_|H5N1|_2021-09-22

A/eurasian_teal/Netherlands/20016896-013/2020_|H5N1|_2020-11-02

A/chicken/Tyumen/27-40V/2021_|H5N1|_2021-10-06

A/grey_heron/Czech_Republic/23608/2021_|H5N1|_2021-11-28

A/greylag_goose_/Sweden/SVA211111SZ0376/FB004497/M-2021_|H5N1|_2021-11-08

A/kestrel/Italy/21VIR10468/2021_|H5N1|_2021-11-30

A/pelican/France/21P013720/2021_|H5N1|_2021-12-15

A/Wild_goose/Italy/21VIR10193/2021_|H5N1|_2021-11-23

A/seagull/Italy/21VIR9432-2/2021_|H5N1|_2021-11-11

A/Turkey/Sweden/SVA211212SZ0001/FB301013-IP-2/M-2021_|H5N1|_2021-12-12

A/chicken/Tyumen/33-45V/2021_|H5N1|_2021-10-07

A/domestic_duck/England/058612/2021_|H5N1|_2021-11-18

A/mute_swan/England/053054/2021_|H5N1|_2021-10-24

A/chicken/Italy/21VIR10388/2021_|H5N1|_2021-11-30

A/chicken/Czech_Republic/23404-4K/2021_|H5N1|_2021-11-25

A/grey_heron/Croatia/132/2021_|H5N1|_2021-12-08

A/egret/France/21P013418/2021_|H5N1|_2021-12-03

A/turkey/Italy/21VIR9649-2/2021_|H5N1|_2021-11-15

A/turkey/England/057679/2021_|H5N1|_2021-11-16

A/golden_eagle/Finland/9378_21VIR7689-12/2021_|H5N1|_2021-07-01

A/duck/Saratov/29-11V/2021_|H5N1|_2021-09-30

Asian H5N6 2020/21

A/chicken/Tyumen/27-31V/2021_|H5N1|_2021-10-06

A/Mute_swan/Netherlands/21037283-002/2021_|H5N1|_2021-10-24

A/white_stork/Poland/MB391/2021_|H5N1|_2021-04-20

A/Eurasian_Wigeon/Netherlands/1/2020_|H5N1|_2020-10-16

A/barnacle_goose/Denmark/17572-1.01/2021-03-01_|H5N1|_2021-03-01

A/red_fox/Netherlands/21028774-002/2021_|H5N1|_2021-05-17

A/Turkey/Egypt/A2/2021_|H5N8|_2021-11-01

A/turkey/Italy/21VIR9512-1/2021_|H5N1|_2021-11-11

A/Eurasian_Wigeon/Netherlands/4/2020_|H5N1|_2020-10-16

A/chicken/Iraq/1/2020_|H5N8|_2020-05-12

A/great_black-backed_gull/Sweden/SVA211109SZ0434/FB004445/M-2021_|H5N1|_2021-11-09

A/mute_swan/Slovakia/Pah15_21VIR1086-3/2021_|H5N5|_2021-01-29

A/Muscovy_duck/England/074477/2021_|H5N1|_2021-12-21

A/mute_swan/England/234255/2020_|H5N1|_2020-12-03

A/goose/Czech_Republic/18520-1/2021_|H5N1|_2021-09-27

A/turkey/Italy/21VIR9768-8/2021_|H5N1|_2021-11-17

A/Red_fox/Estonia/TA2126820_21VIR10433-13/2021_|H5N1|_2021-11-08

A/great_egret/Czech_Republic/23609/2021_|H5N1|_2021-11-28

A/barnacle_goose/Sweden/SVA210511SZ0567/FB001840/M-2021_|H5N1|_2021-05-11

A/chicken/Italy/21VIR9765-12/2021_|H5N1|_2021-11-17

A/goose/France/21P013228/2021_|H5N1|_2021-11-25

A/chicken/Netherlands/20019879-001005/2020_|H5N1|_2020-12-14

A/chicken/Italy/IZSLT-122448_21VIR9218-1/2021_|H5N1|_2021-10-28

Laos Avian H5N1 2020

A/turkey/Italy/21VIR9618-7/2021_|H5N1|_2021-11-18

A/grey_heron/Czech_Republic/23608-1K/2021_|H5N1|_2021-11-28

Eurasian H5Nx 2020/21

A/chicken/Italy/21VIR9580-22/2021_|H5N1|_2021-11-15

A/turkey/Poland/H1910-T3/2021_|H5N1|_2021-11-01

A/mute_swan/Slovakia/Pah6_21VIR1086-2/2021_|H5N5|_2021-01-15

A/barnacle_goose/Finland/6247_21VIR7689-6/2021_|H5N1|_2021-05-01

A/bean_goose/Sweden/SVA211111SZ0372/FB004482/2021_|H5N1|_2021-11-05

A/goose/Tatarstan/1730-2/2020__|H5N8|_2020-10-09

A/Cygnus_olor/Romania/16381_21VIR10306/2021_|H5N1|_2021-11-11

A/Eurasian_wigeon/Italy/20VIR7301-206/2020_|H5N1|_2020-11-21

A/chicken/Nigeria/VRD21-37_21VIR2288-2/2021_|H5N1|_2021-02-05

European H5N8 2020/21

A/turkey/England/055251/2021_|H5N1|_2021-11-06

A/domestic_goose/Poland/H1931-T1/2021_|H5N1|_2021-11-03

A/magpie/Italy/21VIR9487-2/2021_|H5N1|_2021-11-05

Nigerian H5N8 2020/21

A/duck/Kazakhstan/12-20-B-Talg-11/2020_|H5N8|_2020-09-15

A/greylag_goose/Netherlands/20016582-004/2020_|H5N1|_2020-10-28

A/chicken/Senegal/21VIR1084-3/2021_|H5N1|_2020-12-23

A/chicken/Czech_Republic/23404-2K/2021_|H5N1|_2021-11-25

A/turkey/Italy/21VIR9652-2/2021_|H5N1|_2021-11-15

A/chicken/Poland/H1940-N/2021_|H5N1|_2021-11-05

A/chicken/Tyumen/27-39V/2021_|H5N1|_2021-10-06

A/goose/Tyumen/33-52V/2021_|H5N1|_2021-10-07

A/mute_swan/Poland/MB490-L1/2021_|H5N1|_2021-11-08

A/Eurasian_eagle-owl/Finland/10617_21VIR7689-15/2021_|H5N1|_2021-08-01

A/common_buzzard_/Sweden/SVA211104SZ0320/FB004419/M-2021_|H5N1|_2021-10-29

A/common_buzzard/Sweden/SVA211111SZ0376/FB004484/2021_|H5N1|_2021-11-09

A/common_pheasant_/Sweden/SVA211104SZ0320/FB004418/M-2021_|H5N1|_2021-10-29

A/goose/Czech_Republic/18520-1/2021_|H5N1|_2021-09-27

A/common_pheasant_/Sweden/SVA210923SZ0341/KN000366/M-2021_|H5N1|_2021-09-22

A/mute_swan/England/385466/2021_|H5N1|_2021-11-11

A/European_herring_gull/Finland/9722_21VIR7689-13/2021_|H5N1|_2021-08-01

A/great_black-backed_gull/Sweden/SVA211109SZ0434/FB004445/M-2021_|H5N1|_2021-11-09
A/barnacle_goose/Sweden/SVA211102SZ0402/FB004395/M-2021_| H5N1 |_2021-11-02

A/common_pheasant_/Sweden/SVA211104SZ0320/FB004417/M-2021_|H5N1|_2021-10-29

A/barnacle_goose/Finland//6378_21VIR7689-7/2021_|H5N1|_2021-05-01

A/Chicken/Sweden/SVA211130SZ0427/FB290424-IP-1/M-2021_|H5N1|_2021-11-30

A/mute_swan/England/053054/2021_|H5N1|_2021-10-24

A/barnacle_goose/Finland/6247_21VIR7689-6/2021_|H5N1|_2021-05-01

A/duck/Czech_Republic/18520-2/2021_|H5N1|_2021-09-27

A/common_pheasant_/Sweden/SVA210923SZ0341/KN000365/M-2021_|H5N1|_2021-09-22

A/Muscovy_duck/England/074477/2021_|H5N1|_2021-12-21

A/Canada_goose/England/385250/2021_|H5N1|_2021-11-01

A/pelican/France/21P013720/2021_|H5N1|_2021-12-15

H5 HA sequences collected between 1 January 2020 and 18 January 2022 were obtained from the EpiFlu database of the Global Initiative on 
Sharing Avian Influenza Data (GISAID) (Supplementary Table S1) and aligned to assess the evolutionary relationships. European H5N1 HA 
sequences from September 2021 to January 2022 are coloured in green, while United Kingdom H5N1 HA sequences from the same period are 
coloured in blue. The full coding sequences of the HA gene of the human virus (A/England/215201407/2021) and the avian virus (A/Muscovy 
duck/England/74477/2021) are coloured in red. Sequences were aligned using MAFFT v7.487 [11], trimming of the gene sequences to the 
open reading frame, removal of the secretion signal, and removal of incomplete sequences was performed using Aliview v.2019 [12] and tree 
generated using IQ-Tree version 2.1.4 [13] with ModelFinder [14] with 1,000 ultrafast bootstraps [15].
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detected at very low frequency (< 1% of sequences), 
suggesting that this mutation is not associated with 
H5N1 avian influenza viruses obtained from infected 
humans. Virus isolation was not possible from the 
H5N1-containing human materials because the origi-
nal swab samples were taken into medium containing 
guanidinium, which inactivates live virus but preserves 
RNA.

Analyses of the full genome sequence of virus 
isolated from the ducks (A/muscovy duck/
England/074477/2021) was undertaken using an inter-
national H5N1 genetic changes inventory [2] and those 
described by Suttie et al. 2019 [3], to identify muta-
tions that determine viral genetic markers associated 
with increased virulence, potential adaptation to mam-
malian species or altered susceptibility to existing anti-
viral drugs (neuraminidase and ion channel inhibitors). 
The virus had the same profile as other UK H5N1 avian 
viruses (Figure 1) with no strong correlates for specific 

increased affinity for humans and contained no muta-
tions conferring antiviral resistance to oseltamivir or 
amantadine. 

Public health investigations and control 
measures 
The public health response was coordinated through 
an incident management team. Of 11 contacts identi-
fied (Table), only one had close contact with the human 
case without the use of PPE. That contact received 
post-exposure antiviral prophylaxis (oseltamivir; 75 
mg once per day for 10 days), tested negative following 
asymptomatic swabbing, and completed active moni-
toring for 10 days without developing symptoms.

The remaining 10 contacts wore PPE during all interac-
tions with the case or the infected premises. All were 
placed under active monitoring for 10 days and none 
reported any symptoms. As all were exposed to the 
contaminated environment, they were offered antiviral 
chemoprophylaxis and participation in the UKHSA’s 
asymptomatic testing programme. Swabs were sent 
out by courier and postal kit; tests rely on self-swab-
bing and return. Four of 11 were returned and tested 
negative.

All birds at the infected premises were culled by the 
APHA on 30 and 31 December 2021. Professional 
decontamination of the whole premises including the 
dwelling is being undertaken.

Epidemiological context
Wild water birds are the reservoir for avian influenza 
[4]. Domestic poultry are vulnerable to spill-over 
infection from migratory wild birds, with outbreaks 
frequently reported in farm settings including a con-
temporaneous large outbreak in Great Britain [5]. In 
Great Britain, the autumn/winter 2021/22 season has 
seen the largest ever number of HPAI H5N1 wild bird 
detections and poultry outbreaks since 2003, when 
this avian virus started to spread from Asia to Europe 
and Africa. Human avian influenza infections are rare. 
However, some viruses, such as goose/Guangdong lin-
eage H5Nx or Asian lineage H7N9 viruses, have been 
associated with human disease with high case fatality 
rates [6].

Since 2014, over 50 laboratory-confirmed cases of 
human infection with influenza A(H5N6) virus have 
been reported from China. The number increased dur-
ing 2021, with ca 25 cases reported and 10 fatalities, 
emphasising the continuing high case fatality rate of 
zoonotic transmissions associated with H5 influenza 
subtypes. Virological characterisation of recent human 
zoonotic H5N6 viruses shows that H5N6 Eurasian 
viruses have a haemagglutinin (HA) protein which 
groups into clade 2.3.4.4h, which is distinct from the 
HA of the circulating European viruses, which groups 
into clade 2.3.3.4b [7]. HPAI H5N6 and H5N8 subtype 
candidate vaccine viruses have been developed or rec-
ommended for pandemic preparedness including clade 

Figure 2
Map of high pathogenicity avian influenza H5N1-infected 
premises and wild bird events, Great Britain, October 
2021–January 2022

Wild bird events

HPAI: high pathogenicity avian influenza; IP: infected premises.

The figure shows Great Britain locations of high pathogenicity 
avian influenza A(H5N1) virus detections in either poultry at 
premises where birds are kept or in individual or groups of free 
living wild birds found dead The map was sourced from the 
International Disease Monitoring of the Animal and Plant Health 
Agency.
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2.3.4.4b CVV (A/Astrakhan/3212/2020-like) [8]. This is 
of increased importance given the recent detection of 
clade 2.3.4.4b viruses in mammals in Europe [9].

Ethical statement
Ethical approval was not required as this work was 
undertaken as part of public health response to a case 
of an infectious disease. The case consented to infor-
mation being shared as part of a case report in the sci-
entific literature.

Discussion
We report the first human case of avian influenza 
A(H5N1) in Europe. Although transmission from birds to 
humans is rare, there is a risk that these viruses may 
adapt and become able to infect and gain the ability 
to spread from person to person, therefore, early iden-
tification of human infection is of great public health 
importance.

In the context of a high prevalence of infection in birds 
in England, in 2021 UKHSA strengthened its surveil-
lance to include testing of asymptomatic, potentially 
exposed contacts in addition to those who report 
symptoms following a potential exposure event. The 
aim of the asymptomatic testing programme is to 
ensure timely and effective detection of any possible 
case of transmission to humans. The programme will 
also provide intelligence to help refine public health 
risk assessment and facilitate case and situation man-
agement, given these recent changes in avian influ-
enza epidemiology. This case reported here, confirmed 
by PCR testing followed by WGS, was detected through 
this testing programme but uptake was low among the 
case’s contacts who used PPE. The experience from 
this case will be incorporated into learning for future 
asymptomatic swabbing programmes in Great Britain.

The wider public health risk from this particular case 
was assessed to be very low. The affected individ-
ual remained asymptomatic throughout the event. 
Virological investigations indicated low infectivity 
and the individual reported very limited contact with 
other people. Importantly, the circumstances regarding 

exposure to birds were unusual, with a high degree of 
close contact with a large number of infected birds and 
a virus-contaminated enclosed domestic environment 
which resulted in infection. The spill-over infection to 
the human contact did not lead to any detected genetic 
changes in the virus that might be associated with 
increased zoonotic risk. This case demonstrates the 
increased risk posed by this kind of close contact but 
does not change the overall assessment that the risk to 
the general public from avian influenza virus remains 
very low.

This case reported no symptoms at any point in time 
during the event. Seroprevalence studies suggest that 
subclinical and clinically mild human A(H5N1) virus 
infections are uncommon [10]. Individuals may have 
immunity because of prior exposure, or prompt admin-
istration of prophylactic antiviral drugs could have 
tempered disease progression. Focussing testing on 
people who develop symptoms consistent with influ-
enza will miss some infections, with consequent risk 
to public health. Testing asymptomatic people accom-
panied with active surveillance of individuals following 
a high-risk exposure to the virus without any PPE pro-
tection is recommended. Such investigations increase 
our knowledge of the zoonotic risk posed by influ-
enza A viruses and provide important evidence help 
strengthen One Health responses, particularly given 
the unusual infection pressure in avian populations 
and extensive global spread of this particular strain of 
H5N1.
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Table
Management of contacts exposed to the human case with high pathogenicity avian influenza A(H5N1), England, January 
2022 (n = 11)

Contact exposure
Exposed 

 
(n)

Symptomatic 
 

(n)

Active monitoring 
completeda 

 
(n)

Prescribed antiviral 
drugsb 

 
(n)

Asymptomatic swabbing

n Test results

Without PPE 1 0 1 1 1 Neg.
With PPE 10 0 10 10 3 Neg.c

Total 11 0 11 11 4 NA

Neg.: negative; PPE: personal protective equipment.
a The active monitoring period was 10 days after exposure and consisted of daily checks for the development of any influenza-like symptoms 

using an SMS text monitoring system managed by United Kingdom Health Security Agency.
b Antiviral drug used was oseltamivir. No monitoring of compliance was conducted.
c Asymptomatic swabbing is part of the United Kingdom Health Security Agency surveillance for individuals exposed to an avian influenza-

infected premises.
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