
Bourbon virus (BRBV; genus Thogotovirus, family 
Orthomyxoviridae) is a suspected tickborne hu-

man pathogen isolated in 2014 from a patient residing 
in Bourbon County, Kansas, USA (1). BRBV is closely 
related to Oz virus, which was isolated from Ambly-
omma testudinarium ticks in Japan (2,3). Since the ini-
tial discovery of BRBV, human cases have been iden-
tified in Kansas, Missouri, and Oklahoma (4). The 
Amblyomma americanum lone star tick has been iden-
tified as the likely vector of BRBV transmission and 
maintenance (5,6). Small and medium-sized mam-
mals and ground-dwelling birds such as wild turkeys 
(Meleagris gallopavo) are hosts for the immature ticks. 
Adults feed on large mammals, such as coyotes (Ca-
nis latrans) and white-tailed deer (Odocoileus virginia-
nus). All 3 active developmental stages of the tick will 
bite humans (7). Virus detection in ticks and serologic 
evidence in mammalian hosts, including white-tailed 
deer, have been demonstrated in Missouri, Kansas, 
and North Carolina (6,8–10).

The Study
In July 2019, New York State Department of Health 
(NYSDOH) epidemiologists were notified that 
BRBV RNA was detected in an individual, partially 
engorged female A. americanum tick removed from 
a Long Island, New York, resident. Comprehensive 
testing performed through the University of Mas-
sachusetts TickReport service (https://www.tick-
report.com) revealed the tick was also positive for 
Ehrlichia ewingii bacteria. Notes on the tick submis-
sion form indicated the person was experiencing 
fever, chills, and fatigue; officials with NYSDOH 
and Suffolk County Department of Health Servic-
es (SCDHS) attempted to contact the resident for a 
follow-up investigation. No additional information 
was provided, and no blood samples were available 
to assess potential infection with BRBV.

In 2016, NYSDOH and SCDHS initiated active 
tick surveillance targeting A. americanum ticks for 
BRBV and Heartland virus (HRTV). HRTV-infected 
ticks and seropositive deer were detected on Long 
Island in 2018 and reported in 2021 (11). We used 
standardized flag sampling for the collection of host-
seeking A. americanum ticks on public lands in Suffolk 
County. During 2016–2020, a total of 1,265 pools, rep-
resenting 4,189 adults, 7,227 nymphs, and 97 larvae, 
tested negative for BRBV RNA by real-time reverse 
transcription PCR using an in-house multiplex assay 
to detect HRTV and BRBV (11). The BRBV primers for 
this assay were designed based on the St. Louis strain 
(GenBank accession no. MK453528) (12). During 2021, 
we expanded sampling for A. americanum ticks on 
Long Island to collect a greater number of ticks from 
more locations, and we modified molecular detection 
protocols to use BRBV-specific primers developed 
at TickReport (Table 1). We designed BRBV-specific 
primers based on the original virus strain deposited 
in GenBank (accession no. KU708254) (13). We col-
lected a total of 1,058 pools, consisting of 4,406 adults 
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In July 2019, Bourbon virus RNA was detected in an Am-
blyomma americanum tick removed from a resident of 
Long Island, New York, USA. Tick infection and white-
tailed deer (Odocoileus virginianus) serosurvey results 
demonstrate active transmission in New York, especially 
Suffolk County, emphasizing a need for surveillance any-
where A. americanum ticks are reported.



DISPATCHES

(460 pools) and 9,972 nymphs (598 pools) from 12 sites 
in Suffolk County, New York. Pool sizes ranged from 
1–10 adults and 5–20 nymphs. We detected BRBV 
RNA in 5 pools of unengorged nymphs. We collected 
positive pools at 1 site in Smithtown, New York (n = 
3), on May 3, 2021, and 2 sites, 1 positive pool each, 
in Brookhaven, New York, on June 9 and July 8, 2021. 
We isolated infectious virus from all BRBV RNA-pos-
itive tick pools after incubation on Vero cells (ATCC, 
Manassas, VA, USA). We confirmed that the isolates 
were BRBV by real-time reverse transcription PCR.

Serologic testing of hunter-harvested white-tailed 
deer blood submitted for arbovirus serosurveys has 
been conducted in New York since 2007 using plaque 
reduction neutralization tests, as described (14). 
BRBV was included in these assays starting in 2019 
for deer harvested in Suffolk County and the Hudson 
Valley Region and 2020 for deer harvested in central 
and western New York. We screened a total of 881 
serum samples at 1:20 for the presence of neutraliz-
ing antibodies to BRBV (Table 2; Figure 1). We serially 
diluted samples testing positive for endpoint titers. 
Statewide, 37.7% of the deer were seropositive; 89.2% 
of the seropositive deer had titers >20. The seroposi-
tivity was 66.5% for deer harvested in Suffolk County 
(Table 2; Figures 1, 2). Seroprevalence was lower in 
western New York (3.8%), the Hudson Valley (1.7%), 
and central New York (1.2%). We did not detect 
BRBV neutralizing antibodies in 7 deer harvested in 
the northern New York region (Table 2; Figure 1). We 

tested A. americanum ticks (n = 1,641) collected from 
145 deer harvested from Suffolk County for BRBV 
RNA; the virus was not detected.

Conclusion
Isolation of BRBV from the local tick population and 
high seropositivity in hunter-harvested white-tailed 
deer demonstrated active transmission throughout 
Suffolk County, New York, since 2019. In addition, 
serologic evidence suggests the virus is present in 
other regions of New York. Consistent with previ-
ous BRBV field studies and the recent discovery of 
a closely related virus transmitted by Amblyomma 
species ticks in Japan, A. americanum ticks were im-
plicated in local transmission of BRBV (2,6). Tick 
minimal infection rates were 0%–0.77%. It is unclear 
whether the unengorged nymphs had acquired the 
virus as larvae feeding on viremic hosts, through co-
feeding transmission, or transovarially. These routes 
of transmission have been demonstrated in laborato-
ry studies (5). BRBV was not detected in adult ticks 
tested during surveillance despite high numbers col-
lected. Considering the overlap of adult and nymph-
al tick activity on Long Island, future surveillance 
campaigns should study the effect of phenology on 
BRBV transmission.

Of interest, of the 5 BRBV positive pools detect-
ed by the TickReport primer set, 1 pool was positive 
with the primer set used during previous surveillance 
seasons despite similar assay limits of detection; this 
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Table 1. Primer/probe sets for detection of Bourbon virus RNA in New York, NY, USA* 
Name Gene target Sequence, 5′ → 3′ 
BRBV F† Polymerase subunit, PB1 AACCGGCCAATAGGG 
BRBV R Polymerase subunit, PB1 TGCCAGTTGGGTAGC 
BRBV PROBE_5Cy5  /5Cy5/ATGGAGCTG/TAO/CTTTCACTACC/3IAbRQSp/ 
Bourbon_virus_F1‡ Polymerase subunit, PB1 ATTGCTACTCCGTCCATGTTAGTAAG 
Bourbon_virus_R1 Polymerase subunit, PB1 CCAGAACTTGGTAGACATTCCAATAAG 
Bourbon_virus_P1_HEX probe  /5HEX/CCCTTGCTG/ZEN/CATCTTCCACCACTTTCACAA/3IABkFQ/ 
*BRBV, Bourbon virus; F, forward; P, probe; PB1, polymerase basic 1; R, reverse. 
†Primer/probe set developed at Wadsworth Center, New York State Department of Health, based on Bourbon virus (St. Louis strain) (GenBank accession 
no. MK453528). 
‡Primer/probe set developed at TickReport (https://www.tickreport) based on Bourbon virus (original strain) (GenBank accession no. KU708254) 

 

 
Table 2. Plaque reduction neutralization test results for Bourbon virus in white-tailed deer specimen samples, New York, NY, USA 
Region Years sampled No. samples No. (%) positive  
Northern New York 2020, 2021 7 0 
Western New York 2020, 2021 132 5 (3.8) 
Central New York 2019–2021 80 1 (1.2) 
Hudson Valley 2019–2021 176 3 (1.7) 
Long Island* 2019–2021 486 323 (66.5) 
 Brookhaven 2019–2021 291 199 (68.4) 
 Islip 2021 15 9 (60.0) 
 Riverhead 2019, 2020 3 1 (33.3) 
 Shelter Island 2019, 2020 140 85 (60.7) 
 Southampton 2019, 2020 4 4 (100.0) 
 Fire Island† 2020 33 25 (75.8) 
*Townships are listed for Suffolk County, Long Island. 
†Fire Island occupies 2 townships but is treated as a single entity for this study. 
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result suggested genetic differences in the primer tar-
get regions. We plan to conduct phylogenetic analy-
ses and in-vitro growth characteristic studies.

White-tailed deer are a sensitive sentinel model 
for many arboviruses because of their overall abun-
dance and distribution, small home ranges, and the 
frequency on which they are fed upon by ticks and 
other hematophagous arthropods (14,15). Serop-
revalence in Suffolk County deer (66.5%) was higher 
than that reported in North Carolina deer (56%), but 
lower than deer harvested in Missouri (86%) (8,9). 
BRBV seroprevalence rates of white-tailed deer har-

vested from various areas in Suffolk County (Table 
2) were similar to Oz virus seroprevalence rates 
(30.0%–73.7%) in wild sika deer (Cervus nippon) in 
Japan sampled from prefectures located near the 
initial detection of the virus (3). The lower serop-
revalence in regions of New York outside of Long 
Island can be attributed to fewer established popula-
tions of A. americanum ticks or incidental transmis-
sion by bird-dispersed immatures originating from 
established regions. To date, no competent verte-
brate host, including deer, has been implicated in  
BRBV amplification.
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Figure 1. Sampling of hunter-
harvested white-tailed deer 
blood and Bourbon virus 
seropositivity by county,  
New York, NY, USA. Locations 
(open circles) of harvested 
deer are randomly jittered 
within townships to avoid 
overplotting.

Figure 2. Suffolk County tick 
collection sites for study of 
Bourbon virus seropositivity, New 
York, NY, USA. Circles within 
townships indicate tick collection 
sites. Open circles are sites 
with no evidence of BRBV. Gray 
circles represent approximate 
locations of BRBV-positive tick 
pools. Shading indicates BRBV 
seroprevalence; darker shades 
represent higher rates. Inset 
map shows location of Suffolk 
County in New York.
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Our findings emphasize the need to include 
emerging pathogens such as BRBV and HRTV in 
surveillance programs wherever lone star ticks are 
distributed. Clinicians outside of the midwestern 
United States should be aware of the potential for 
human disease. It is unclear if the symptoms of the 
person who removed the BRBV-positive tick were 
the result of potential infection with BRBV, Ehrlichia 
ewingii, or an unrelated etiology, because patient 
blood samples were not available. Considering the 
overlapping symptomologies of BRBV (fever, fa-
tigue, loss of appetite, thrombocytopenia, and leu-
kopenia) with other tickborne infections, including 
ehrlichiosis and Heartland virus disease, diagnosis 
is difficult without specific testing. Currently, testing 
is only available at the Centers for Disease Control 
and Prevention and a few state health laboratories. 
Providers should request BRBV and HRTV testing 
for patients with history of tick exposure or travel 
to regions where A. americanum ticks are reported 
and who are displaying clinical symptoms, includ-
ing leukopenia and thrombocytopenia, that do not 
respond with antimicrobial  treatment.
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