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Abstract

Persons who work closely with dairy cows, poultry, or
other animals with suspected or confirmed infection with
highly pathogenic avian influenza (HPAI) A(H5N1) viruses
are at increased risk for infection. In September 2024, the
California Department of Public Health was notified of the
first human case of HPAI A(H5N1) in California through
monitoring of workers on farms with infected cows. During
September 30-December 24, 2024, a total of 38 persons
received positive test results for HPAI A(H5N1) viruses in
California; 37 were dairy farm workers with occupational
exposure to sick cows, and one was a child aged <18 years with
an undetermined exposure, the first pediatric HPAT A(H5N1)
case reported in the United States. All patients had mild ill-
ness. The identification of cases associated with occupational
exposure to HPAT A(H5N1) viruses on dairy farms highlights
the continued risk for persons who work with infected animals.
The pediatric case was identified through routine surveillance.
Given recent increases in the prevalence of HPAI A(H5N1)
viruses among some animal populations, public health agen-
cies should continue to investigate cases of HPAT A(H5N1) in
humans as part of control measures, pandemic preparedness, to
identify concerning genetic changes, and to prevent and detect
potential human-to-human transmission of the virus. To date,
no human-to-human transmission of HPAI A(H5N1) virus
has been identified in the United States.

Introduction

Novel influenza A virus infection, including highly
pathogenic avian influenza (HPAI) A(H5N1) virus, is a
reportable condition in California and nationally reportable to
CDC.* In 2024, the California Department of Public Health
(CDPH), California Department of Food and Agriculture
(CDFA), local health departments (LHDs), and farms known
to be affected by HPAI A(H5N1) (i.e., dairy or poultry farms
with nonnegative [positive or inconclusive] A(H5) test results
for cows, bulk milk, or poultry) coordinated to reduce infection
risk and monitor HPAI A(H5N1) symptoms' among workers.
All farm owners or managers of affected farms were advised

* https://ndc.services.cdc.gov/conditions/novel-influenza-a-virus-infections/
Thetps:/fwww.cdc.gov/bird-flu/signs-symptoms/index.html
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to conduct daily monitoring of workers and report symptoms
consistent with HPAI A(H5N 1) infection in workers who were
in contact with affected animals to their LHD. When farm
owners did not volunteer to do the monitoring, the LHD offered
to perform monitoring of symptoms directly with workers
through phone calls or text messaging. Symptomatic workers
were referred for specimen collection, typically, conjunctival,
nasal, nasopharyngeal, or oropharyngeal swabbing, based on
symptom presentation. Targeted surveillance, which includes
influenza typing and subtyping for A(H5), was performed at
either alocal or the state public health laboratory (PHL) for all
symptomatic workers or persons with epidemiologic linkage (/)
to HPAI A(H5NT1) reported to public health officials. PHLs
use the CDC Human Influenza A Subtyping Kit which detects
and differentiates hemagglutinin (H) proteins as part of routine
influenza surveillance. Selected local PHLs employ the CDC
Influenza A(HS) Subtyping Kit to detect A(HS5)S Asian lineage
viruses for suspected HPAI A(H5N1) cases. Presumptive
positive or inconclusive A(H5) specimens were sent to CDC for
confirmatory testing. This report summarizes information on
human HPAI A(H5N1) cases identified in California during
September 30-December 24, 2024.

SCDC Human Influenza A/H5 Subtyping Kit (VER 4) Instructions for Use
Package Insert. July 12, 2024.

Investigation and Results

Initial Public Health Notification and Response

On August 30, 2024, CDFA detected, and the National
Veterinary Services Laboratories subsequently confirmed,
HPAI A(H5NT1) virus infections in cows from three dairy farms
in the Central Valley region of California. In September 2024,
CDPH was notified of the first human case of HPAT A(H5N1)
in California through monitoring of workers on farms with
infected cows. On October 3, 2024, the first two human
HPAI A(H5N1) cases in California were confirmed in workers
on two separate farms where infected cows were detected in
September. These patients had been identified and reported by
their employers to their LHD; both had conjunctivitis, and one
also had a fever. Specimens from both patients tested positive
for influenza A(H5) virus at a local PHL and were confirmed
as HPAI A(H5N1) at CDC. LHD staff members provided
guidance on isolation and offered the antiviral oseltamivir to
patients and their household members. No known epidemio-
logic links existed between the two patients.

As of December 24, 2024, the U.S. Department of
Agriculture reported 6759 dairy herds with infected cows,
92 commercial flocks with infected poultry,** and 35 back-
yard flocks with infected poultry in California. During

9 hteps://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/
hpai-detections/hpai-confirmed-cases-livestock
** https:/fwww.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/
hpai-detections/commercial-backyard-flocks
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August 30—December 24, a total of 5,126 workers were
monitored at affected farms; 170 persons from 19 local health
jurisdictions received testing for influenza A(H5) through
targeted surveillance. One additional patient was reported
through routine surveillance and subsequently received testing
at a PHL. Of the 171 persons who received testing, CDPH
identified 36 confirmed cases and one probable (/) case of
HPAI A(H5N1) among adult dairy farm workers and one
confirmed case in a child aged <18 years without dairy cow
or poultry exposure; 37 persons received positive test results
confirmed at CDC. This activity was reviewed by CDC and
CDPH, deemed research not involving human subjects, and
was conducted consistent with applicable federal law and

CDC policy.

Description of Human HPAI A(H5) Cases

Human cases with exposure to dairy cows (37). Persons
with HPAI A(H5N1) infection (36 confirmed and one

T 45 C.ER. part 46, 21 C.ER. part 56; 42 U.S.C. Sect. 241(d); 5 U.S.C.
Sect. 552a; 44 U.S.C. Sect. 3501 et seq.

probable) worked at 29 unique dairy farms (Table 1). The
median interval from first A(H5) virus detection in cows
to the first human case on a particular farm was 7 days
(range = -7 to 20 days). Worker monitoring was initiated on
one unaffected farm because A(H5) virus had been detected
in cows on other dairy farms owned by the same person. All
patients with occupational exposure to dairy cows were aged
18—64 years (Table 2). Six patients reported underlying medical
conditions. A majority (76%) worked as milkers or cared for
sick cows. A majority of patients (78%) reported using personal
protective equipment (PPE) at work; 25 (68%) wore gloves,
20 (54%) used eye protection (13 reported wearing goggles),
12 (32%) reported wearing boots, and six (16%) wore gowns.
No patients specifically reported wearing a respirator (e.g., an
N95 mask) as recommended®S; however, 12 (32%) reported
wearing other face coverings or face masks.

Patients received testing a median of 2 days (range = 0-5 days)
after symptom onset. All patients had mild illness. Frequently

S heeps:/ fwww.cde.gov/bird-flu/prevention/worker-protection-ppe.html

TABLE 1. Characteristics of dairy farms with associated human highly pathogenic avian influenza A(H5N1) cases — California,

September-December 2024

No. of workers monitored No. of human cases

."
o
o
3

Days under quarantine* as of
December 24, 2024

No. of days from first A(H5) virus
detection in cows to first human case

w

Unknown
Unknown
Unknown

40
Unknown

30
Unknown
Unknown
Unknown

10

7

26
Unknown
Unknown

23

80
Unknown

14
Unknown

13
Unknown
Unknown
Unknown
Unknown

11

33

7
BB Unknown
cC Unknown

SPNXXs<CHLVLIDZOWOZZIrA-"TIOTMON®>

[P Y G G S S )

81 6
71 11
60 2
50 10
85 6
95 14
95 13
82 6
85 13
81 6
81 6
81 10
70 7
71 5
70 7
81 20
60 3
57 6
53 10
53 10
41 -7t
39 0
42 12
39 11
39 12
39 12
14 0
14 5
11 4

* Farms were quarantined until reporting no cows with signs of infection and three consecutive weekly negative tests of bulk milk; no farms with human cases were
released from quarantine through December 24, 2024. Quarantine of sick cows is necessary to reduce farm-to-farm and cow-to-human transmission of highly

pathogenic avian influenza A(H5N1) viruses.

T Worker monitoring was initiated on farm U because A(H5) virus had been detected in cows on other dairy farms with the same owner. The virus was detected on

the farm after the first human case occurred in a farm worker.
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TABLE 2. Characteristics and laboratory results of persons with
confirmed and probable highly pathogenicavian influenza A(H5N1)
virus infection — California, September-December 2024

Confirmed and

Characteristic probable no. (%)

Total 38*
Confirmed 37 (97.4)
Probablef 1(2.6)
Median age, yrs (IQR) 43 (32-49)
Race and ethnicity (n = 37)8

White and Hispanic or Latino 24 (64.9)
Unknown race and Hispanic or Latino 13 (35.1)
Primary language

Spanish 27 (71.0)
English 3(7.9)
Unknown 8(21.1)
Public health laboratory test result

Presumptive positive 37 (97.4)

Negative 1(2.6)
CDC confirmatory result by testing site

Conjunctival swab (n = 37) 35 (94.6)
Nasal/Oropharyngeal swab (n = 29) 8(27.6)
Nasopharyngeal swab (n = 37) 5(13.5)
Nasal (n=6) 2(33.3)
Oropharyngeal (n =4) 1(25.0)
Clinical signs and symptoms

Eye irritation or redness 37 (97.4)
Fever** 11(28.9)
Muscle aches 13(34.2)
Headache 10 (26.3)
Sore throat 6(15.8)
Cough 6(15.8)
Shortness of breath 4(10.5)
Vomiting 2(5.3)
Diarrhea 2(5.3)
Fatigue 7(18.4)
Dairy farm exposure 37 (97.4)
Role on dairy farm (n = 37)

Milker 23(62.2)
Farmhand 2(5.4)
Other't 3(8.1)
Unknown 9(24.3)
Unique dairy farms where cases occurred 29
Reported use of any personal protective equipmentS at work (n = 32)
Yes 29 (78.4)
No 5(13.5)
Unknown 3(9.4)
Patient offered oseltamivir

Accepted 36 (94.7)
Declined 2(5.3)
Hospitalized

Yes 0(—)
No 38(100)

* Table includes 37 persons with occupational exposure to infected dairy cows
and one with an unknown exposure source to influenza A(H5).
T https://cdn.ymaws.com/www.cste.org/resource/resmgr/position_
statements_files_2023/24-ID-09_Novel_Influenza_A.pdf
§ Race and ethnicity not described for one person to protect privacy.
9 Some cases were confirmed with more than one specimen.
** Measured or subjective fever.
tt Farmhands and persons in the “Other” categories were in roles with close
contact with sick cows.
55 Eye protection (including goggles), gloves, gown, or boots.

reported signs and symptoms included eye irritation or redness
(97%), muscle aches (34%), and fever (29%). Respiratory
symptoms, including sore throat (16%) and shortness of breath
(11%) were less commonly reported. No hospitalizations or
deaths occurred, and all patients recovered. All 37 patients were
offered oseltamivir; two declined (5%). No cases were identified
in household contacts of patients with occupational exposure.

Undetermined exposure source (one). One confirmed case
was detected through routine influenza surveillance in a previ-
ously healthy child who had no known contact with infected
animals or humans and had not consumed unpasteurized dairy
products. This patient, who had mild respiratory symptoms
and otitis media but no conjunctivitis, was not hospitalized.
Oseltamivir was prescribed when positive test results were
received for influenza A virus. Subtyping was positive for
influenza A(H5) virus.99 The patient’s three household mem-
bers also had respiratory symptoms; one developed symptoms a
day before the patient, while the two other members developed
symptoms concurrently. Four days after the patient’s initial test-
ing, respiratory specimens were collected from all household
members. All specimens tested negative for influenza A(H5)
virus. Specimens from the patient and two household members
tested positive for adenovirus and rhinovirus.

Laboratory results (38). Thirty-five (95%; 37) patients
received a positive conjunctival swab result, eight (28%; 29)
patients received positive test results for combined nasal and
oropharyngeal swabs, five (14%; 37) patients received posi-
tive nasopharyngeal swab test results, two (33%; 6) patients
received positive nasal swab results, and one (25%; 4) patient
received a positive oropharyngeal swab result (Table 2). The
majority of patients had either a positive conjunctival or
combined nasal/oropharyngeal swab (97%). One patient only
received a positive nasal swab result with no other positive sites.

Genetic Sequencing

Genetic sequencing of the viruses was performed from clinical
specimens of 30 patients; all were identified as HPAI A(H5N1)
clade 2.3.4.4b viruses. All eight gene segments of the viruses
were recovered from 16 patients, and partial gene segments were
recovered from the other 14. The viruses from the 16 patients
with all gene segments sequenced (Figure) were identified as
HPAT A(H5NT1) clade 2.3.4.4b, genotype B3.13. The pediatric
patient (A/California/192/2024) only had five of eight segments
sequenced, which was insufficient to classify a specific genotype;
however, the neuraminidase and nucleoprotein sequences shared
close genetic identity to recent California HPAI A(H5N1)
B3.13 genotype viruses from humans, dairy cattle, and poultry.
One virus (A/California/150/2024) contained a nucleotide

99 heeps:/ fwww.cde.gov/bird-flu/spotlights/h5n1-response-12092024.html
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FIGURE. Phylogenetic tree* of 16 whole genome highly pathogenic avian influenza A(H5N1) viruses, by identification and collection date,

from human cases — California, September-December 2024
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* Tree was created with Ultrafast Sample placement on Existing tRee (UShER). https://genome.ucsc.edu/cgi-bin/hgPhyloPlace and Auspice https://auspice.us/

substitution within the polymerase acidic gene (I38M), which
is associated with reduced susceptibility to the antiviral baloxavir
marboxil.*** No substitutions associated with reduced oseltami-
vir susceptibility or adaptations for efficient human-to-human
transmission were detected.

Discussion

This report describes investigations that led to identifi-
cation of 38 persons who received positive test results for
HPAI A(H5N1) viruses in California; 37 were dairy farm
workers with occupational exposure to sick cows, and one
was a child aged <18 years with an undetermined exposure.
Epidemiologic and clinical characteristics were similar to those
in other U.S. human cases (2,3). In genetic sequencing of 30 of
the 38 infected patients, all were identified as HPAT A(H5N1)
clade 2.3.4.4b viruses. A substitution associated with reduced
baloxavir susceptibility was identified in one virus sequenced
from a human case in California. No additional concerning
substitutions were identified.

The identification of 37 cases with occupational exposure
across 29 dairy farms highlights the ongoing risk for cow-to-
human transmission of HPAI A(H5N1) viruses among persons

*** https://www.cdc.gov/bird-flu/spotlights/h5n1-response-11152024.html

who have close contact with infected cows and their raw milk
(4). The absence of cases among household contacts is con-
sistent with the absence of viral genetic markers for efficient
human-to-human transmission.

Summary
What is already known about this topic?

Persons with occupational exposure to highly pathogenic avian
influenza (HPAI) A(H5N1) virus—infected dairy cattle are at
increased risk for infection.

What is added by this report?

During September 30-December 24, 2024, a total of 38 persons
received a positive test result for HPAI A(H5N1) viruses in
California; 37 were dairy farm workers with occupational
exposure to sick cows. One, a person aged <18 years with an
undetermined exposure, was the first pediatric patient detected
with influenza A(H5) infection in the United States.

What are the implications for public health practice?

Public health agencies should investigate influenza-like iliness
or conjunctivitis in workers with occupational exposure to
animals infected with HPAI A(H5N1) virus. Thorough investiga-
tions of all human HPAI A(H5N1) virus infections are necessary
to identify potential exposure sources, including monitoring the
virus for concerning genetic changes that indicate the potential
for person-to-person transmission.

U.S. Department of Health and Human Services | Centers for Disease Control and Prevention | MMWR | March 13,2025 | Vol.74 | No.8
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Although a majority of patients reported using PPE at work,
use of recommended PPE (i.e., N95 respirators versus face
mask) has been previously reported as being low among dairy
farm workers with HPAI infection (5). Additional education
and messaging about the risks of working with infected cows
and ensuring worker access to PPE might increase PPE use,
particularly if done in collaboration with farm worker orga-
nizations and producers.

This report describes the first detection of a pediatric case
of influenza HPAI A(H5N1) in the United States. The source
of this child’s infection remains undetermined. Unlike pedi-
atric patients with HPAI A(H5N1) virus infections in other
countries who had severe illness (6,7), this child had only mild
respiratory symptoms and recovered quickly. Other sporadic
cases of influenza HPAI A(H5N1) have occurred in persons
with no known exposure to potentially infected animals (8).
To date, human-to-human transmission of HPAI A(H5N1)
viruses has not been identified in the United States.'TT

Limitations

The findings in this report are subject to at least three limi-
tations. First, information about the type of and proportion
of time that PPE was worn was unavailable for all patients.
Second, access to PPE was not assessed. Finally, some symp-
tomatic persons with exposure to sick animals might not have
been reported, in which case some human HPAI A(H5N1)
infections might have been missed.

Implications for Public Health Practice

Public health agencies should work with dairy and poultry
farms to reduce worker exposure to HPAI A(H5N1) viruses
and detect and respond to human cases. Prevention, detec-
tion, and response strategies include PPE use guidance,
training, and distribution; collaboration with farm managers
on worker monitoring; working with LHDs to coordinate
worker testing; specimen collection and laboratory testing to
distinguish influenza A(H5) from seasonal influenza viruses;
and distribution of oseltamivir treatment to HPAI A(H5N1)
patients and oseltamivir prophylaxis to close contacts.9®
Collaboration among public health, agriculture, animal
health, occupational health, environmental health, health
care providers, and other state and federal agencies is impor-
tant for a coordinated One Health%9Y response and to enable
early detection of changes in influenza A(H5) viruses that
could facilitate human-to-human transmission. Ongoing

T heeps:/fwww.cde.gov/fluview/surveillance/2025-week-08.heml
98 hetps://www.cde.gov/bird-flu/prevention/hpai-interim-recommendations.html
999 hteps://www.cdc.gov/one-health/php/about/index.html

132

monitoring for genetic changes is necessary to assess the likeli-
hood of antiviral resistance or human-to-human transmission
of HPAI A(H5N1) viruses.

Expanded subtyping™** of influenza viruses might record
additional cases of HPAI A(H5N1) virus infection with no
known exposure (8). Health departments should evaluate
potential exposures for all HPAI A(H5N1) cases to ascertain
the possibility for human-to-human transmission. Surveillance
for HPAI A(H5N1) viruses could include expanded subtyp-
ing for A(H5) testing in persons who meet epidemiologic and
either clinical or public health criteria.

% heeps://www.cdc.gov/han/2025/han00520.html
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