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In Sdo Paulo metropolitan area, Brazil, Amblyomma aureo-
latum ticks are the main vector of Rickettsia rickettsii, which
causes Brazilian spotted fever. In 2013, a boy in S&o Paulo
died of Brazilian spotted fever associated with household
dogs and A. aureolatum ticks. Prompt recognition and treat-
ment of this illness might prevent deaths.

he bacterium Rickettsia rickettsii is the etiologic agent

of Rocky Mountain spotted fever; in Brazil, this illness
is called Brazilian spotted fever and is a national notifiable
tickborne disease with fatality rates =50% (/,2). Since the
1920s, the vector of R. rickettsii in the southern Sao Paulo
metropolitan area has been the Amblyomma aureolatum
tick (3,4). In this area, free-roaming domestic dogs (major
hosts of A. aureolatum ticks) are presumed to play a role in
carrying R. rickettsii—infected ticks from forest fragments
(A. aureolatum tick habitat) to household interiors (4,5).
Dogs could thus be associated with the higher incidence of
Brazilian spotted fever in women and children, who usually
spend more time indoors, in close contact with dogs (5).

In November 2013, a 12-year-old boy died after 8
days of an acute febrile illness. He lived in the neighbor-
hood of Sete Praias, near Atlantic forest remnants in the
southern Sao Paulo metropolitan area. On day 3 of illness,
he was admitted to the Nasf-Unifesp Hospital in the city
of Sao Paulo with fever (temperature 39.5°C), headache,
nausea, asthenia, and abdominal rash. The patient’s mother
informed the physician that her son had been bitten by a
tick on his nape ~1 week before disease onset; the tick was
removed and discarded. The boy was medicated with di-
pyrone and sent home. On day 6, the patient was returned
to the hospital, unconscious, with jaundice and seizures.
He was transferred to the intensive care unit; meningitis
was suspected. The next day, his condition worsened, and
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when hematologic and biochemical examinations indicated
thrombocytopenia and hepatic alterations, meningitis was
ruled out. A blood serum sample was submitted for lep-
tospirosis and spotted fever testing by serologic and mo-
lecular analysis, respectively. Results for leptospirosis were
negative. The patient died on day 8 of illness. While the
body was being prepared for the funeral, a tick was found
attached behind the ear and was sent to the laboratory of
the Prefeitura de Sdo Paulo, where it was identified as an A.
aureolatum unengorged female.

DNA extracted from the serum sample by use of Pure-
Link Viral RNA/DNA Mini Kit (Invitrogen, https://www.
thermofisher.com) was positive by Tagman real-time PCR
for the genus Rickettsia (6). We therefore next performed
2 conventional PCRs, 1 targeting a 401-bp fragment of the
rickettsial g/t4 gene (7) and the other targeting a 63 1-bp frag-
ment of the rickettsial ompA gene (8). Both yielded ampli-
cons that, after DNA sequencing, had sequences 100% iden-
tical to R. rickettsii (GenBank accession no. CP003305) by
BLAST analyses (http://blast.ncbi.nlm.nih.gov/Blast.cgi).

Immediately after the patient’s death, the hospital no-
tified the Sao Paulo Board of Health of this case, and we
performed an epidemiologic investigation. In the patient’s
household, we collected blood samples from 3 dogs and 11
cats, all adults, born and raised in the area, with free access to
surrounding forests and the dwelling interior. Direct contact
between the patient and his pets was reportedly common.
Serum from the dogs and cats was tested for R. rickettsii IgG
by immunofluorescence assay, as described (3). Seroreactiv-
ity was detected in the 3 dogs (endpoint titers 512, 2,048, and
4,096) and 3 of the cats (titers 64, 64, and 512).

During animal sampling, we collected 13 ticks from 1
dog and 1 tick from 1 cat; all ticks were 4. aureolatum adults.
These 14 ticks, plus the 1 from the patient’s body, were sub-
mitted for DNA extraction (5) and tested by the same 2 con-
ventional PCRs. Two ticks (1 from the dog and the 1 from the
patient) yielded glt4 and ompA amplicons, which generated
DNA sequences 100% identical to R. rickettsii (CP003305).

This fatal case of Brazilian spotted fever was epidemio-
logically associated with A. aureolatum ticks and domestic
dogs. Because the patient had no recent history of traveling
outside his neighborhood, we infer that he acquired the infec-
tion in his neighborhood, where R. rickettsii was circulating
between ticks and his dogs. Although the 4. aureolatum tick
collected postmortem from the patient harbored R. rickettsii,
we cannot be sure that this particular tick was the primary
vector of the bacterium to the patient because the tick would
certainly have been exposed to an infected blood meal during
the last days of the patient’s life. We can, however, confirm
that the patient was exposed in his neighborhood to 4. aureo-
latum ticks, competent vectors of R. rickettsii (5). Because
fed adult A. aureolatum ticks need only 10 minutes of at-
tachment to transmit R. rickettsii to hosts (5), the likelihood
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of such transmission for this patient was high, considering
his close contact with his pets. Had the physicians suspected
Brazilian spotted fever when the boy was first admitted to the
hospital on day 3 of febrile illness, treatment with appropri-
ate antimicrobial drugs might have prevented his death (9).

This work was performed at the University of Sao Paulo, Prefeitura
de Sao Paulo, and Adolfo Lutz Institute, Sdo Paulo, SP, Brazil.
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We report the full polyprotein genomic sequence of a West
Nile virus strain isolated from Eurasian magpies dying with
neurologic signs in Greece. Our findings demonstrate the
local genetic evolution of the West Nile virus strain respon-
sible for a human disease outbreak in the country that be-
gan in 2010.

West Nile virus (WNV) is the etiologic agent of an on-
going human disease outbreak in Greece since 2010.
Until 2014, successive yearly outbreaks occurred mainly in
central and northeastern Greece (/). After a 2-year hiatus,
during July—October 2017, an outbreak of the disease oc-
curred in the Peloponnese region in southern Greece that
resulted in 48 laboratory-confirmed cases and 5 human
deaths (2). In 2018, cases further expanded, with a total of
243 human cases and 50 deaths reported from various areas
of Greece (3).

In June 2017, one month before human cases occurred,
dead wild birds were reported in the Argolida regional unit
in the Peloponnese region of Greece. Through mid-July,
local residents noticed a reduction of the native wild bird
population, especially Eurasian magpies (Pica pica), hood-
ed crows (Corvus cornix), sparrows (Passer domesticus),
and Eurasian collared doves (Streptopelia decaocto). Our
team verified the presence of Eurasian magpies with neu-
rologic signs in the area; affected birds were lethargic and
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