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Palau had no reported evidence of COVID-19 commu-
nity spread until January 2022. We chart reviewed hos-
pitalized patients who had a positive SARS-CoV-2 test
result during early community transmission. Booster
vaccinations and early outpatient treatment decreased
hospitalizations. Inadequate hospital infection control
practices contributed to iatrogenic COVID-19 and pre-
ventable deaths.

alau is a Pacific Island country that has a popu-

lation of 17,500 persons (1). This country has a
small health system, remote location, and high preva-
lence of chronic disease (2), which made it excep-
tionally vulnerable to the effects of COVID-19. Palau
took extraordinary steps to prevent the introduction
of SARS-CoV-2 by initially closing borders in March
2020 and later transitioning to strict testing and quar-
antine procedures. The country also expanded test-
ing capacity, maximized vaccinations, and acquired
novel COVID-19 therapeutics.

In July 2021, Palau discontinued its mandatory
travel quarantine after 95% of the population >18
years of age were fully vaccinated against COVID-19.
Limited SARS-CoV-2 infections were soon identified
in travelers, but no cases of community transmission
were documented until January 13, 2022, when com-
munity transmission of SARS-CoV-2 (Omicron BA.1.1)
was confirmed. At that time, 98% of the eligible pop-
ulation was fully vaccinated and 31% had received a
booster vaccination within the previous 2 months.
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Cases increased rapidly (859 in the first 2 weeks),
and the first known COVID-19 related hospitaliza-
tion occurred on January 20, 2022. Rapid antigen
testing was offered at a central location and rurally
by mobile teams. The Community COVID-19 Care
Center (C4) was established to immediately evaluate
patients who tested positive for SARS-CoV-2 and, if
indicated, provided a novel COVID-19 therapeutic
(monoclonal antibody sotrovimab or antiviral drugs
molnupiravir or nirmatrelvir/ritonavir) as outpa-
tient treatment. Persons who had abnormal vital
signs or severe symptoms were referred to the emer-
gency department.

At Belau National Hospital, the only hospital in
Palau, all patients were tested for COVID-19 at admis-
sion, and periodic surveillance testing was conducted
on patients admitted for non-COVID-19 health con-
ditions. We examined characteristics of all hospital-
ized patients who had a positive SARS-CoV-2 test re-
sult during the early surge of COVID-19 community
transmission, January 13-February 24, 2022. During
that period, Palau identified 3,656 patients who had
SARS-CoV-2 infection; 57 (1.6%) were hospitalized.
We abstracted patient information on demographics,
concurrent conditions, vaccination status, oxygen re-
quirement, treatment, and disposition.

Of the 57 hospitalized patients, more were fe-
male (32 [56%]) than male (25 [44%]) ; 28 (49%) were
>65 years of age. Four (7%) patients were children <5
years of age, including 1 infant born to a mother who
had COVID-19 and who tested positive on the first
day of life. Fifty-two (91%) patients had >1 known
medical condition, putting them at risk for severe
COVID-19 (3); 29 (51%) patients had >4 risk factors
(>65 years of age or medical conditions), putting
them at higher risk for severe COVID-19. The 5 (9%)
patients who did not have concurrent conditions
were the 4 hospitalized children and 1 adult (30-40
years of age).

Twenty-seven (47%) hospitalized patients were
unvaccinated or incompletely vaccinated (5 patients
had partial primary vaccination; 4 patients were in-
eligible for vaccination because they were <5 years
old). Twenty (35%) patients had completed their pri-
mary vaccination but had not received an appropriate
booster (15 patients were eligible for a booster at the
time of COVID-19 diagnosis). Ten (18%) had com-
pleted their primary vaccination with an appropriate
booster (>14 days before COVID-19 diagnosis).

Eighteen (32%) patients required oxygen sup-
plementation during hospitalization. Of those, 4
required high-flow nasal cannula; all were unvac-
cinated. Although some patients met criteria for
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intubation, none were mechanically ventilated be-
cause of their goals of care.

Seven patients died during hospitalization; 1
death was deemed not related to COVID-19 disease
and excluded from the death analysis. Of the 6 (11%)
COVID-19 related deaths, 4 (67%) patients were un-
vaccinated and 2 (33%) had completed primary vac-
cination but had not received an appropriate booster.
All patients who had COVID-19-related deaths had
>2 risk factors for developing severe disease. All re-
quired oxygen supplementation.

A total of 29 (50%) patients were hospitalized pri-
marily because of COVID-19 pneumonia; 3 of those
patients died. Ten patients received remdesivir dur-
ing their admission. Only 1 patient who received
treatment from the C4 returned for admission be-
cause of worsening symptoms; that patient survived.

A total of 20 (35%) patients were determined to
have hospital-acquired SARS-CoV-2 infection be-
cause they tested negative on admission but later
tested positive during their hospitalization. Three of
those patients died. Eight of the hospital-acquired in-
fections were long-term hospital admissions (Palau
has no skilled nursing facilities); 5 patients were un-
vaccinated, and 1 died.

This analysis characterized hospitalized pa-
tients who had SARS-CoV-2 infections in a recently
exposed Pacific Islander population that had high
rates of chronic illness but excellent COVID-19 im-
munization coverage and good access to testing
and COVID-19 therapeutics. Booster vaccinations
appear protective because the risk for hospitaliza-
tion with COVID-19 was crudely estimated to be
18.6 times higher for unvaccinated persons than for
persons who had completed primary vaccination
and an appropriate booster. There were no deaths
for any of the COVID-19 patients who received
novel COVID-19 therapeutics at the C4, suggesting
that therapy at time of diagnosis provided addi-
tional protection against severe disease. The large
proportion of hospital-acquired infections and sub-
sequent preventable deaths highlighted inadequate
infection control practices and motivated revision
of hospital protocols.
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We report a sequencing protocol and 121-kb poxvirus
sequence from a clinical sample from a horse in Finland
with dermatitis. Based on phylogenetic analyses, the
virus is a novel parapoxvirus associated with a recent
epidemic; previous data suggest zoonotic potential. In-
creased awareness of this virus and specific diagnostic
protocols are needed.

Parapoxviruses (PPVs) usually cause contagious
skin infections in ruminants and occasionally
infect other species such as humans (1). The genus
Parapoxvirus encompasses the following recognized
species: Orf virus, bovine papular stomatitis virus,
pseudocowpoxvirus, red deerpox virus, and grey
sealpox virus (GSEPV) (2). All of those, except GSEPV
and deerpox virus, are zoonotic. PPV genomes are
usually 130-140 kb (2). Recently, poxviruses have
emerged in humans and horses (3,4).

A severe infection caused by a parapox-like vi-
rus (F14.1158H) was first verified from a horse eutha-
nized in Finland in 2013 (5). According to the short
sequences (1.1 kb in total) obtained from envelope
phospholipase (open reading frame [ORF] 011) and
RNA polymerase subunit RPO147 (ORF056) genes,
F14.1158H is most closely related to PPVs and is simi-
lar to the 585-bp sequences detected in lesions from
humans after contact with horses and donkeys in the
United States (5,6). However, the actual classification
remained unclear because of limited sequence data
and lack of amplification in numerous PPV PCR as-
says (5). No other clinical cases were confirmed un-
til 2022, when an epidemic of dermatitis emerged in
horses across Finland. PPV infection was subsequent-
ly identified in several cases using pan-PPV PCR (7)
and Sanger sequencing (Appendix, https://wwwnc.
cdc.gov/EID/article/29/9/23-0049-Appl.pdf). Par-
tial ORF011 sequences were 97% identical to the se-
quences from the 2013 case, with identity of 79%-87%
to other PPVs (Appendix Table). This finding high-
lighted the need to properly characterize F14.1158H.

To better characterize the virus, we analyzed
DNA extracted directly from a skin lesion of the
2013 equine case (5) and subjected it to next-gen-
eration sequencing with 2 different protocols (Ap-
pendix). The first protocol, relying on a pool of pox-
virus primers, was insufficient to acquire enough
sequence data. With a PCR-free approach, using
enrichment of the viral DNA, we acquired as much
as 121 kb of nucleotide sequence, almost the full
genome, with coverage values of ~100 in 5 contigs
(BioProject no. PRJNA922554; GenBank accession
nos. 0Q248663-7). We noted the overall guanine-
cytosine content to be 68.4%, which is similar to that
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