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We report a massive mortality of 5,224 sea lions (Ofaria
flavescens) in Peru that seemed to be associated with
highly pathogenic avian influenza A(H5N1) virus infec-
tion. The transmission pathway may have been through
the close contact of sea lions with infected wild birds.
We recommend evaluating potential virus transmission
among sea lions.

he panzootic (2020-2023) caused by the highly

pathogenic avian influenza (HPAI) A(H5NI)
caused numerous global outbreaks in 2022 (I). At
the end of the year, the H5N1 virus reached South
America, causing alarming bird mortalities in Peru
(2). Comprehensive surveys suggest the virus killed
>100,000 wild birds by the end of March 2023 only in
protected areas (and >200,000 birds including other
areas); particularly affected were Peruvian boobies
(Sula variegata), guanay cormorants (Leucocarbo bou-
gainvilliorum), and Peruvian pelicans (Pelecanus tha-
gus) (3). The large biomass of infected wild birds may
have led to a spillover event affecting marine mam-
mals cohabiting with them, as reported in other parts
of the world (4). Here, we report the death of several
thousand sea lions (Otaria flavescens) on the coast of
Peru within a few months; the sea lions manifested
neurologic and respiratory signs. Clinical signs we
observed suggest they were affected by HPAI H5N1,
which was later confirmed by government and scien-
tific reports (5,6).

During January-April 2023, we performed de-
tailed surveillance of dead and agonal sea lions in
protected marine areas of Peru (Figure). We found
5,224 animals dead or dying on beaches (Table).
The synchronized high mortality rate we observed
was concerning; up to 100 dead animals were found
floating together in the sea, and 1,112 animals died
on 1 island that has one of highest populations of
sea lions in Peru (San Gallan, Ica, Reserva Nacio-
nal Paracas; Table). Those unprecedented massive
mortalities for this region and even the entire world
killed 5% of Peru’s population of this species in a
few months (Figure, panels A, B; Appendix Figure,
https:/ /wwwnc.cdc.gov/EID/article/29/12/23-
0192-Appl.pdf) (7).

National health authorities implemented restric-
tions regarding the manipulation of sick animals;
for this reason, we were able to perform 1 necropsy,
and the other observations were made by veterinar-
ians at prudent distance. The clinical signs of ago-
nal individuals were mainly neurologic, such as
tremors, convulsions, and paralysis URLs (Video 1,
https:/ /wwwnc.cdc.gov/EID/article/29/12/23-
0192-vidl; Video 2, https://wwwnc.cdc.gov/EID/
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article/29/12/23-0192-vid2). The animals also showed
respiratory signs such as dyspnea, tachypnea, and na-
sal and buccal secretions (Figure, panel C). The body
condition of the necropsied sea lion ranged from good
to very good. We observed substantial quantities of
whitish secretions filling the upper respiratory tract
(trachea and pharynx) (Figure, panel C). Lungs were
congestive, with hemorrhagic focus compatible with
interstitial pneumonia. Brain was also congestive, with
hemorrhagic focus compatible with encephalitis (Fig-
ure, panel D).

Given the epidemiologic situation produced
by HPAI H5NT1 in wild birds that cohabit with the
sea lions (2,3), the most plausible diagnosis causing
this mass mortality event was acute disease caused
by the virus. Clinical signs observed were similar
to those reported in marine mammals infected with
HPAI H5N1 in the United States (4). Official infor-
mation from the Peru government and associated
scientific research confirmed that not only birds
but also sea lions tested positive for H5N1 virus
(3,5,6). As of April 2023, sea lion deaths have sur-
passed 5,000 in Peru; thousands of sea lions with
similar clinical signs died in Chile (8). This mas-
sive mortality event associated with HPAI H5N1
could be attributed to the large aggregations of sea
lions that occur during the December-March breed-
ing season (9).

In conclusion, sea lions in Peru experienced a dead-
ly outbreak of disease that has caused mass deaths in
several regions of the coastline (Figure). The sea lion
mass mortality we described is compatible with sys-
temic HPAI H5N1 that resulted in acute encephalitis
and pneumonia. The source of the H5N1 virus affect-
ing these sea lions was most probably the large num-
ber of infected live birds or their carcasses on the Peru
coastline (2,3). Sea lions may be infected by close con-
tact with those carcasses and through consuming them
(Figure, panel E). The potential for direct transmission
among sea lions from their colonial breeding behav-
ior, in which they congregate by hundreds in the same
area, should be evaluated, as should the large number
of animals affected and the findings that many ani-
mals died simultaneously in groups in both Peru and
Chile. Recent research described potential mammal-
to-mammal infection in minks (Neovison vison) (10). In
fact, unique mutations that merit further surveillance
were found through viral sequencing of some of the
deceased sea lions we surveyed (5).

Further research is required to confirm the HPAI
H5NT1 virus as the main factor affecting the sea lions
and to address the transmission pathway in this social
species. We call for more attention to human-infected
animal interaction in this geographic region (Figure,
panel F) to identify any rise in infections and prevent
a new pandemic.

Figure. Sea lion deaths and investigation associated with outbreak of highly pathogenic avian influenza A(H5N1) in Paracas
National Reserve, Peru, on the coastline, February 2023. A) Sea lion carcasses on the beach. B) Dying sea lion with ataxia. C)
Dead sea lion with avian influenza clinical signs (whitish secretions). D) Sea lion necropsy showing a congestive brain. E) Sea lion
trapping and eating a sick guanay cormorant, January 23, 2023. F) Field work sampling on a beach with a large number of bathers
in the surroundings of infected carcasses. Red arrow indicates study staff wearing health protection equipment conducting field
survey. Photograph credits: A, B, and D, Daniel Ampuero; C and F, Giancarlo Inga; E, Sandra Lizarme.
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Table. Sea lion deaths potentially associated with highly pathogenic avian influenza virus A(H5N1) in protected areas of Peru,

January—April 2023*

Island or guano island,

Date Natural protected area if known Clinical signs (no. animals) Total deaths
January RNPARACAS Eyes closed and watering, nosebleeds and 295
difficulty breathing (3); dyspnea, tremors (17)t
RNSF Carcasses floating in the sea (5) 25
RNSIIPG Chincha Sur Found dead 46
Punta San Juan Convulsions (2)t 20
Isla Cavinzas Found dead 16
Isla Asia Carcasses floating in the sea (100) 240
Isla Pachacamac Found dead 7
Isla Pescadores Found dead 2
Punta Lomitas Foaming at the mouth, convulsions, 25
paralysis of the forelimbs (1)
ZRANCON Found dead 9
RNILLESCAS Found dead 38
February SNLM Found dead 8
RNPARACAS Dyspnea, tremors (9)t 2,371
RNSF Found dead 691
RNSIIPG Chincha Norte Found dead 16
Chincha Sur Found dead 10
Punta San Juan Found dead 325
Punta Atico Found dead 41
Punta Coles Found dead 104
Isla Cavinzas Found dead 3
Isla Asia Found dead 18
Punta Lomas Found dead 2
Isla Palomino Found dead 1
March SNLM Found dead 3
RNPARACAS Found dead 439
RNSF Found dead 82
RNSIIPG Chincha Norte Found dead 2
Chincha Sur Found dead 8
Punta San Juan Found dead 6
Punta Atico Found dead 50
Punta Coles Found dead 108
Isla Cavinzas Found dead 1
Isla Pachacamac Found dead 1
Isla Pescadores Found dead 2
Punta Lomas Found dead 4
ZRANCON Found dead 4
April SNLM Found dead 3
RNSIIPG Isla Palomino Found dead 2
Chincha Norte Found dead 7
Punta San Juan Found dead 89
RNPARACAS Found dead 9
RNSF Found dead 4
RNILLESCAS Found dead 5
Total 5,224

*Data for South American sea lions (Otaria flavescens). RNILLESCAS, Reserva Nacional lllescas; RNPARACAS, Reserva Nacional Paracas;
RNSF, Reserva Nacional San Fernando; RNSIIPG, Reserva Nacional Sistema de Islas, Islotes y Puntas Guaneras; SNLM, Santuario Nacional Lagunas

de Mejia; ZRANCON, Zona Reservada Ancén.
1These animals died shortly after discovery.
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Soon after a mask mandate was relaxed (March 1, 2023),
the first post-COVID-19 influenza season in Hong Kong
lasted 12 weeks. After other preventive measures were
accounted for, mask wearing was associated with an
estimated 25% reduction in influenza transmission. In-
fluenza resurgence probably resulted from relaxation of
mask mandates and other measures.

To control COVID-19, Hong Kong, China, put in
place several public health and social measures
(PHSMs), including mandatory mask wearing, school
closures, hand hygiene, and avoidance of gatherings.
In early 2020, those measures also reduced influenza
transmission (1), and according to laboratory surveil-
lance records, influenza virus did not circulate in the
community for 3 years (2). From mid-2022 through
2023, PHSMs were progressively relaxed, and on
March 1, 2023, the local mask mandate was lifted. We
investigated the effects of PHSMs on influenza trans-
mission in Hong Kong,.

We collected weekly influenza-like illness con-
sultation rates reported by private general practi-
tioners and the weekly proportion of sentinel respi-
ratory specimens that tested positive for influenza
virus in Hong Kong during October 2010-May 2023.
We established a proxy for influenza virus activity
by multiplying rates of influenza-like illness by the
proportion of influenza-positive samples following
previous studies (3,4) (Appendix, https://wwwnc.
cdc.gov/EID/article/29/12/23-0937-Appl.pdf). We
found that weekly influenza activity had decreased to
almost zero since March 2020, when PHSMs against
COVID-19 began (Figure). Before mandatory on-ar-
rival quarantine of travelers started on September 26,
2022, only sporadic influenza-positive samples were
detected by surveillance, all from travelers or children
who had recently received live-attenuated influenza
vaccine (5). After travel restrictions were removed,
sporadic influenza detections increased, but overall
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