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What are California serogroup 
viruses?
California serogroup (CSG) viruses were 
first discovered and isolated in 1943 from 
Aedes melanimon mosquitoes collected in 
Kern County, California.1 Human cas-
es of CSG virus infection were initially 
reported in the same area, followed by 
sporadic cases across the US and Canada. 
In 2024, BC identified the first occur-
rence of a small cluster of snowshoe hare 
virus encephalitis cases in the Sea to Sky 
corridor, prompting renewed attention 
to the virus.

CSG viruses are mosquito-borne bun-
yaviruses that belong to the Orthobunya-
virus genus, which are enveloped viruses 
that present three distinct, negative-sense 
RNA genomes. There are approximately 
170 viruses in this genus, encompassing 
129 species and 19 serogroups, includ-
ing CSG. The CSG serogroup includes 
17 viruses, of which the most common 
pathogenic strains in North America are 
snowshoe hare virus, Jamestown Canyon 
virus, and La Crosse virus.2

Despite reports of sporadic cases 
throughout Canada for several years, 
these viruses have historically received 
limited attention. The epidemiology has 
evolved, and CSG viruses are now recog-
nized as the second-most-common cause 
of arbovirus-associated neurological dis-
ease in North America.3,4 The most preva-
lent CSG viruses circulating in Canada 
are snowshoe hare virus and Jamestown 
Canyon virus, which have been identi-
fied from coast to coast, with the highest 
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frequency observed in Quebec, based on 
surveillance data.5

How are CSG viruses transmitted? 
CSG viruses are transmitted to humans by 
Aedes, Culiseta, and Anopheles mosquitoes, 
which have wide geographic ranges across 
North America. These viruses circulate from 
mosquitoes to mammals, including squirrels, 
rabbits, and deer, and then back to mosqui-
toes. Through this cycle, horses, sheep, and 
humans may become infected as incidental 
hosts. Implicated mosquitoes can transmit 
CSG viruses to their offspring (a process 
known as transovarial transmission), which 
makes the virus more challenging to eradi-
cate once established in a geographic area. 

What is the clinical presentation? 
CSG infection is typically asymptomatic. 
For individuals who develop symptoms, the 
incubation period of California encephalitis 
is usually 3 to 7 days. An early symptomatic 
phase lasting 1 to 4 days may manifest as 
fever, chills, nausea, vomiting, headache, 
lethargy, and/or abdominal pain. Neuro-
invasive presentations are rare and cannot 
be differentiated clinically. Thus, CSG virus 
infection is especially important to consider 
in individuals presenting with a clinical syn-
drome of aseptic meningitis/encephalitis, 
where the conventional first-line cerebrospi-
nal fluid testing is negative, including cul-
ture, viral, and multiplex polymerase chain 
reaction (PCR) testing during transmission 
season (from May to October).

How do I test for CSG viruses?
In BC, laboratory diagnosis of CSG viruses 
is available through the BCCDC Public 
Health Laboratory by send-out testing. 
Both serology and molecular tests (PCR) 
are available; however, serology is preferred 
given higher sensitivity of testing. 

For individuals presenting with signs 
and symptoms that are clinically consistent 
with CSG viruses:
•	 Serology* (preferred):

•	 Serum (7–10 mL): should be col-
lected as an acute serum sample, fol-
lowed by a convalescent sample 10 to 
14 days later, in a pink- or gold-top 
tube, and requested as relapsing 
fever serology.

•	 Cerebrospinal f luid (1–2 mL): 
should be collected in each of two 
tubes, without preservatives. These 
samples should be kept at 4 °C or 
frozen for transport.

	 * Testing needs to include, at a minimum, 
paired serum samples (acute and conva-
lescent) or paired acute serum and cere-
brospinal fluid samples, if indicated.

•	 Molecular testing (performed only for 
acute illness and preferably during the 
febrile period):
•	 Serum (7–10 mL): preferred to be 

collected in an EDTA tube. 
•	 Other sample types: testing on cere-

brospinal fluid and plasma may also 
be considered.

Where do I send the specimen? 
All samples should be sent to the BCCDC 
Public Health Laboratory using the Zoo-
notic Diseases & Emerging Pathogens Req-
uisition. Include the patient’s date of onset 
of illness and mosquito bite and/or travel 
history. Contact the BCCDC microbiologist 
on call with any questions related to testing.

What are the reporting 
requirements for suspected or 
confirmed cases? 
Cases of encephalitis/meningitis and 
emerging illnesses or clusters of infections 
are reportable to the local medical health 
officer in BC. A more detailed investigation 
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of cases will be undertaken by Public Health 
to increase understanding of the clinical 
picture and epidemiology in BC.

For updated information on CSG virus-
es and ongoing surveillance results, please 
visit www.bccdc.ca. n
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