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Infection with highly pathogenic avian influen-
za (HPAI) virus results in high mortality rates in 

chickens, gallinaceous birds, and some wild bird spe-
cies (1). Potential for HPAI virus transmission and 
adaptation to human hosts poses a pandemic risk 
(2). In 2021, HPAI viruses belonging to influenza 
A(H5N1) clade 2.3.4.4b were detected worldwide in 
migrating birds and commercial poultry flocks (3). 
HPAI H5N1 viruses were first detected in the United 
States in January 2022 in hunter-harvested wild birds 
in North and South Carolina (4); reports of infected 
wild and domesticated birds in other states followed. 
Infection risk among persons exposed to birds with 
H5N1 clade 2.3.4.4b infection is unknown, although 

2 human cases were reported in China, 1 in Chile, 1 
in Ecuador, 2 in Spain, and 1 in the United Kingdom 
(5,6). Using active symptom monitoring of exposed 
persons in the United States during February 7–Sep-
tember 3, 2022, we estimated the risk for symptom-
atic H5N1 virus infection in humans and developed 
a surveillance protocol for monitoring asymptomatic 
infection by using serologic testing among persons 
exposed to H5N1-infected birds.

The Study
In the United States, the US Department of Agricul-
ture is responsible for conducting surveillance for 
avian influenza in wild or domesticated birds (7). 
An outbreak of HPAI in domesticated or commercial 
flocks was defined as >1 case of laboratory-confirmed 
avian influenza in a bird. For persons exposed (e.g., 
flock owners, farm workers, and cullers) to commer-
cial poultry, backyard flocks, wild birds, and the envi-
ronments of birds infected with HPAI, the Centers for 
Disease Control and Prevention (CDC) recommend-
ed active symptom monitoring (conducted through 
a mixture of phone, email, and text contact based on 
the jurisdiction’s preference) by health departments 
for 10 days after their most recent exposure among 
persons who did not wear recommended personal 
protective equipment (PPE) or had a breach in PPE 
(8). State and local health departments used different 
criteria to determine whether a person met the crite-
ria for active monitoring, and PPE use data may have 
been collected by state and local health departments 
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During February 7─September 3, 2022, a total of 39 US 
states experienced outbreaks of highly pathogenic avian 
influenza A(H5N1) virus in birds from commercial poultry 
farms and backyard flocks. Among persons exposed to in-
fected birds, highly pathogenic avian influenza A(H5) viral 
RNA was detected in 1 respiratory specimen from 1 person.
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but was not collected by CDC. Respiratory specimens 
(typically nasal or nasopharyngeal swabs) were col-
lected from persons with symptoms compatible with 
influenza A(H5) virus infection within 10 days of their 
most recent exposure and tested for influenza A(H5) 
by real-time reverse transcription PCR (rRT-PCR) at 
state public health labs using the CDC Human Influ-
enza Virus Real-Time RT-PCR Diagnostic Panel, In-
fluenza A(H5) Subtyping Kit (9). Jurisdictions could 
also test persons without compatible symptoms at 
their discretion. Any influenza A(H5)–positive results 
from states were confirmed by testing at CDC. Con-
firmed diagnostic positive samples were character-
ized at CDC by using genomic sequencing and viral 
culture to determine if samples contained infectious 
influenza A(H5) virus. CDC collected aggregate data 
from state health departments, including the number 
of persons monitored and tested for influenza A(H5).

To assess the risk for asymptomatic human infec-
tion, alongside state and local health departments in 
Nebraska and Minnesota, CDC collected serum and 
respiratory specimens to detect influenza A(H5) vi-
rus infection among asymptomatic and symptomatic 
persons exposed to H5N1-infected poultry in commer-
cial farms, backyard flocks, and wildlife rehabilitation 

centers experiencing animal outbreaks. All exposed 
persons were invited to participate in collection of 
acute respiratory specimens for rRT-PCR diagnostic 
testing of influenza A(H5) and paired acute and con-
valescent serum specimens collected 3–4 weeks apart 
for hemagglutination inhibition and microneutraliza-
tion assays against A/American Wigeon/South Caro-
lina/22-000345-001/2021 2.3.4.4.b A(H5N1) virus (10). 
Activities were conducted as part of a public health 
response and not considered human subjects research 
under federal human subject protection regulations.

During February 7–September 3, 2022, HPAI 
H5N1 virus infections were detected in 2,199 wild 
birds in 45 US states. The US Department of Agricul-
ture’s National Veterinary Services Laboratory also 
confirmed H5N1 outbreaks in 200 commercial poul-
try farms and 229 backyard flocks in 39 states (Fig-
ure). Nationally, 4,351 persons were actively moni-
tored after exposure to these birds, and 3,658 (84%) 
completed the 10-day monitoring period (Table). 
Among persons monitored for postexposure symp-
toms, 134 (3%) experienced onset of >1 symptoms 
compatible with influenza virus infection and had re-
spiratory specimens collected for diagnostic testing. 
All 134 symptomatic persons reported mild illness. 

Figure. Highly pathogenic avian influenza A(H5N1) virus infection outbreaks and human exposures, United States, February 7–
September 3, 2022. A) Number of outbreaks in commercial poultry and backyard flocks and number of detections of H5N1 among wild 
birds. B) Number of persons exposed and meeting active monitoring criteria. C) Number of persons who were symptomatic during 
10-day monitoring period and number of influenza A(H5N1) virus infection cases reported. D) Number of persons in Nebraska and 
Minnesota who expressed interest in asymptomatic and symptomatic serologic surveillance. 
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One person in Colorado with reported fatigue tested 
positive for A(H5) by rRT-PCR (11).

Twenty-six persons with exposure to H5N1-
infected birds in 5 investigations in Nebraska and 1 
investigation in Minnesota expressed interest in the 
additional serum and respiratory swab sample col-
lection, including 11 (42%) persons who reported 
symptoms after contact with sick birds. Nasal swab 
samples and paired serum specimens were obtained 
from 17 persons, and nasal swab samples only were 
obtained from 5 persons; 4 persons had no speci-
mens tested. All 22 persons with collected nasal swab 
samples tested negative for influenza viruses by rRT-
PCR. The 17 persons with paired serum specimens 
demonstrated no increase in antibody titers to influ-
enza A(H5) 2.3.4.4b virus. Nineteen participants were 
present for culling of sick birds, and all reported PPE 
use of variable type and duration.

Conclusions
More than 4,000 persons exposed to HPAI H5N1–in-
fected birds were monitored for symptomatic illness 
across the United States, and only 1 rRT-PCR–con-
firmed influenza A(H5) case was detected in a person. 
In addition, A(H5) serologic tests conducted in 2 states 
did not identify evidence of asymptomatic infection 
with influenza A(H5) 2.3.4.4b virus. Although some 
persons may have worn full PPE without breach, many 
probably had a PPE breach. Although the full extent 
of exposure among those monitored is unknown, our 
results are consistent with a low risk for avian-to-hu-
man transmission among persons exposed to wild and 

domesticated birds infected with influenza A(H5N1) 
clade 2.3.4.4b viruses detected in the United States.

Our findings are consistent with other reports. In 
previous years, US avian outbreaks with HPAI A(H5) 
viruses detected 0 human cases of infection with those 
viruses (12,13). In addition, no cases of human infec-
tion with H5N1 viruses were detected in Europe during 
2016─2021, despite many avian H5N1 outbreaks (14,15).

At the time of this investigation, 7 persons exposed 
to the current H5N1 virus clade had H5N1 virus de-
tected by rRT-PCR. Some of those cases were asymp-
tomatic or mild and could represent contamination of 
the nasal mucosa instead of infection. Serologic testing 
of exposed persons in 2 states failed to find A(H5) in 
nasal mucosa or evidence of asymptomatic infection 
by antibody detection; however, the number of partici-
pants with serologic specimens was small, and a larger 
sample size is needed to confirm these findings.

One limitation of our study is that the number of 
persons exposed to H5N1-infected birds was underes-
timated because of underreporting and noncompliance 
with monitoring; however, jurisdictions requested em-
ployee lists and inquired about additional contacts to 
expand capture of those exposed. Detailed exposure 
information was not collected from all exposed per-
sons, so we could not report on the influence of expo-
sure duration or PPE use on infection risk.

Although we found that the risk for A(H5) virus 
transmission to the public appears to be low, close 
monitoring of these viruses and persons exposed to 
them is imperative. The virus is continuing to reassort 
with other North American avian influenza viruses, 

 
Table. Characteristics of exposed persons monitored and tested for influenza A(H5) virus after exposure to highly pathogenic avian 
influenza A(H5N1) virus–infected birds, United States, February 7–September 3, 2022* 

Characteristic 

Met jurisdiction-
level active 

monitoring criteria 

Completed 10-
day monitoring 

period 
Tested through 

surveillance 

Expressed interest in 
asymptomatic and 

symptomatic serologic 
surveillance 

Total 4,351 (100) 3,658 (100) 154 (100) 26 (100) 
Demographic characteristics     
 Median age (range), y   40 (0.5–79) 40.5 (9–73) 
 Sex     
  M    13 (50) 
  F    13 (50) 
Symptomatic†   134 (93) 11 (42) 
Hospitalized   0 0 
Exposure category     
 Farm worker or owner and other nonresponders 1,219 (28) 1,114 (30) 36 (27)‡  
 Responders§ 2,072 (48) 1,839 (50) 76 (57)‡  
 Other, e.g., wildlife, veterinarian, laboratorian 87 (2) 86 (2) 22 (16)‡  
 Unknown 973 (22) 619 (17) 0‡  
*Values are no. (%) except as indicated.  
†Having >1 symptoms compatible with A(H5) infection: fever or feeling feverish or chills; cough; sore throat; runny or stuffy nose; eye tearing, redness, 
irritation (pink eye); sneezing; difficulty breathing; shortness of breath; fatigue (feeling very tired); muscle or body aches; headaches; nausea; vomiting; 
diarrhea; seizures; or rash. Ten exposed but asymptomatic persons and 10 persons without symptom history available had respiratory specimens 
collected under their jurisdiction’s discretion or in conjunction with follow-up to the single human case detected. 
‡Exposure category information only collected through surveillance for persons who reported being symptomatic. 
§Defined as persons responsible for performing response activities such as culling, cleaning, and decontaminating infected premises. 
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increased A(H5) cases are occurring in mammals, and 
the risk profile could change at any moment. Influenza 
A(H5N1) viruses remain a potential pandemic threat, 
and limiting the incidence of human zoonotic infec-
tions and human-to-human transmission is critical.
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Reported Legionnaires’ disease cases began in-
creasing in the United States in 2003 after rela-
tively stable numbers for more than 10 years. 
This rise was most associated with increases in 
racial disparities, geographic focus, and season-
ality. Water management programs should be 
in place for preventing the growth and spread 
of Legionella in buildings.

In this EID podcast, Albert Barskey, an epi-
demiologist at CDC in Atlanta discusses the 
increase of Legionnaires’ disease within the 
United States.


