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Among the 16 tick species native to Virginia, only three 
species will commonly bite people.

Important Tick Vectors of Disease in Virginia
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Among these three tick species, Lone star ticks and Blacklegged ticks 
are the most common cause of bites to people.



Tick Vector Species  and  Associated Diseases
Blacklegged Tick  (a.k.a. deer tick)

1.  Lyme disease ςBorreliaburgdorferi

2.  Anaplasmosis ςAnaplasma
phagocytophilumϞ

3.  Babesiosis ςBabesiamicrotiϞ

The main vectors of disease to people are nymph stageblacklegged ticks during  late spring and 
summer (mainly May through mid-July)  

Adult ticksbite people much less often, but generally have higher disease  infection rates , and 
will bite people on warm days during the fall, winter, and spring (late Septemberthrough April). 

4.  Borreliamiyamotoi disease ςBorrelia
miyamotoi

Ϟ=  Potentially 
fatal diseases

Diseases are listed in order 
of prevalencein VA

5.  Tickborneencephalitis virus/Powassan
virus  ςFlavivirusϞ



5. Rickettsia parkeri spotted fever ςRickettsia parkeri

Tick Vector Species  and Associated Diseases / Health Conditions

Lone Star Tick

1. Ehrlichiosis ςEhrlichiachaffeensisϞ&  EhrlichiaewingiiϞ
.

Í

2. Acquired red meat allergy (Alpha-gal syndrome) ςCaused by lone star tick salivaϞ

3. STARI (Southern Tick-Associated Rash Illness) ςCaused by lone star tick saliva

6.Rocky Mountain spotted fever ςRickettsia rickettsiiϞ

4. TularemiaςFrancisellatularensisϞ 

7. Heartland Virus Disease ςPhlebovirus(Bunyaviridae)Ϟ

Ϟ=Potentially fatal  

disease/condition.

Diseases arelisted in order of 
prevalence in VA - from most to 
least prevalent



American dog tick

Rocky Mountain spotted fever  (RSMF) ςRickettsia rickettsiiϞ
Tularemia ςFrancisellatularensisϞ

Tick Vector Species  and Associated Diseases

The only disease vectors  are adult female and male American dog ticks, during a period  from 
spring to late summer.   

American dog ticks mostly occur in overgrown fields (old fields with bushes and small trees), but 
may sometimes be found on leaf litter on the forest floor near overgrown fields.

Rickettsia parkerispotted fever ςRickettsia parkeri
Ϟ  =  Potentially fatal 

disease / condition.



The Most Important Tick Vectors of Disease in Virginia

As bites by, American dog ticks are the least common cause of disease
transmission, so, the two most important vector tick speciesin Virginiaare
blackleggedticks and lone star ticks.

Lone star ticks and blackleggedticks are both found primarily in forest
environments, and both of these tick speciesrely mainly on deer as a
source of blood for egg production; Deer also serve as the primary
locationwhere adult maleandfemaleticksmeet to mate.

Deerpopulation densitiesare generallygreatestin suburbanforestsbecause
deer hunting is forbidden in such environments. The higher the deer
population density in a suburban forest, the greater the Lone star tick
and/or blackleggedtick population densitywill be in that forest.

Thus,most peopleexposedto tick-bornediseaseagentsaresuburbanites.



Ten Tick-borne  Diseases;  their prevalence  and number of cases 
counted  in Virginia  in a 10 year period  from  2011  to  2020

Ehrlichiosis( E.chaffeensis) 
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Ehrlichiosis( E. ewingii ) **

Powassanvirus (tick-borne encephalitis )

2Borreliamiyamotoi disease 

** Ehrlichiosiscases caused by Ehrlichiaewingii are significantly under-reported in Virginia because most 
doctors use theέƳǳƭǘƛǇƭŜȄ t/w ŀǎǎŀȅέ offered by Lab Corp, which doesnot test for Ehrlichiaewingii . 

( R. parkeri )
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* It is likely that the vast majority of patients testing RMSFpositiveby serology in VA  had been infected with 
low/non-pathogenic Rickettsia amblyommatissometime in the year or more before their positive test.

9



Heartland virus,  a new tick-borne  disease was 
identified in a Virginia patient  in  2021

Although the Table on the previous slide identified 10 different tick-borne
disease/conditionsseenin Virginia from 2011-2020, a new tick-borne disease
known as the άHeartland virusέwas identified in an older Virginia resident
(>60 years of age) in 2021. This patient died of his infection in spite of
intensivecareby doctorsat a highly respectedhospital.

TheHeartlandvirus is carriedand transmitted by lone star ticks, and infections
can produce an illness with symptoms that are similar to symptoms of
Ehrlichiosis, but patients do not respondto antibiotic treatment. Heartland
virus infections are more likely to causea severeor fatal illness in patients
over the ageof 60.



Tick Species and Tick-borne  Diseases in Virginia

As I do not have time to cover every tick-borne disease/conditionassociated
with tick bites in Virginia, I will try to coverthe most commonof the 11 tick-
borne pathogenstransmitted to peoplein Virginia.

Although American dog ticks can play a role in the transmission of Rocky
Mountain spotted fever (RMSF) and other spotted fever group agents, they
accountfor a very smallproportion of the peoplereporting tick bites.

Additionally, publishedRMSFinfection rates for Americandog ticksare quite
low. Also, severalpublished studies in the SoutheasternU.S. indicate that
lone star ticks may sometimesplay a role in RMSFtransmission,and aslone
star ticks are a much more common cause of tick bites to people, our
programfocusesmostly on lone star ticks and blackleggedticksastickborne
diseasevectors.



Lone Star Ticks

Larval-stage tickswill bite people in the late summerand fall and cantransmit 
the Heartland virus* , but they cannottransmit ehrlichiosis.

Lone star ticks are mostly found in leaf litter on the shaded forest floor, on partly 
shaded grass or brushy habitats, but can sometimes be found in open grassy 
fields.  Lone star tick bites  almost always itch!

Lone star ticks are the most common tick to bite peoplein areas of Virginia that 
are below 1,400 ft. (430 meters) elevation, including all areas East of the Blue 
Ridge.

Adult ticksalso occasionally  bite and transmit diseasesto peoplein the period 
from late winter to early summer (March through June). 

The nymph stage ticksare the main cause of bites to people, and their bites and 
disease transmission occurs mostly during  the period from spring through 
summer (May ςearly August), 



By far,  themost common diseaseassociated with lone star ticks in Virginia 
is ehrlichiosis.

Although Lyme diseaseis the most common tick-borne disease reported in 
Virginia, ehrlichiosisis the second most common tick borne disease in VA , 
and unlike Lyme disease,  ehrlichiosis(caused by either Ehrlichiachaffeensis
or Ehrlichiaewingii) often hospitalizes patientsand sometimes causes 
patient fatalities. 

Other diseases that can be carried bylone star ticksand that can hospitalize 
patients and  cause patient  fatalities include: tularemia,  Heartland virus 
disease  and Rocky Mountain spotted fever, . 

Lone Star Tick Associated Diseases

Ehrlichiosis



Ehrlichiosisand AnaplasmosisCases  Identified  by  Multiplex PCR Assays  
from  2006 through 2015

282  (92.2%) Ehrlichia chaffensis

9   (2.9%) Ehrlichiaewingii*

17   (4.9%) Anaplasma
phagocytophilum

306  Patients  Tested  Positive  by 
Multiplex PCR Assay*

* Ehrlichiaewingiicases are only identified in patients tested by the Mayo Clinic Lab; The Lab Corp Multiplex Assay does not test 
for E. ewingii, and unfortunately, most hospitals and doctors in VA use Lab Corp as their primary diagnostic lab. 



Geographic  distribution  of  Ehrlichiosis  cases  in  Virginia  from  2008  to 2019
(based on the patient residential address, and number of cases per unit area*)

Number of 
Ehrlichiosis Cases

Many

None

Ehrlichiosis case data compiled from 2008 to 2019 are based on 1,111 cases.

Tick Surveillance in Virginia PowerPoint slide by ςDavid Gaines, Virginia Department of Health, Apr. 2020.  Maps 
Created by Jim Broyhill  @VDH 



Cases of Rocky Mountain spotted fever (RMSF) are frequently reported by doctors 
in Virginia, but  ConfirmedRMSFcases(caused by Rickettsia rickettsii) are fairly 
rare. 

From2011 through 2020, the Virginia Dept. of Health (VDH)only identified 24 

Confirmed RMSFcases  among the 3,019RMSFcases reported to VDH. 

Most of the RMSFŎŀǎŜǎ ǘƘŀǘ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ άprobable casesέ were 
probably diagnosed because the patient had been exposed to a common 
non-ǇŀǘƘƻƎŜƴƛŎ άǎǇƻǘǘŜŘ ŦŜǾŜǊ ŀƎŜƴǘέ   ǘƘŀǘ ƛǎ ŎŀǊǊƛŜŘ ōȅ Ƴƻǎǘ ƭƻƴŜ ǎǘŀǊ ǘƛŎƪǎ 
called Rickettsia amblyommatus. 

Lone Star Tick Associated Diseases
Rocky Mountain spotted fever 


