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Overview 

1. What is the role of DHHS Communicable 
Disease Branch? 

2. Tick biology 

3. What ticks and tickborne illnesses are 
present in NC? 

4. Current state of tickborne illness in NC 

5. Understanding case definitions (Activity) 

6. Recent retrospective analysis of RMSF 
 



Who are the DHHS Vector-borne staff? 

Ronna Chan, PhD 
Zika Pregnancy 

Registry 

Autumn Locklear, MSPH 
Epidemiologist 

Carl Williams, DVM 
State Public Health Veterinarian 

Mr. Michael Doyle, MS 
State PH Entomologist 

 Coming August 7  
Vector-borne Nurse  

Consultant 

 

Alexis M. Barbarin, PhD 
State PH Entomologist 



What is our role in the Communicable 
Disease Branch? 

•Human disease surveillance of vector-borne 
diseases (NC EDSS). 

•Assist with properly classifying cases. 

•Provide guidance according to CDC and CSTE 
guidelines. 

•Provide guidance on where/when to conduct 
entomological surveillance. 

•Report vector-borne illnesses to CDC. 
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Tick Biology 
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Tick biology 



How tick borne illness is acquired 

https://www.youtube.com/watch?v=c_Jn_HdoU3Y             

https://www.youtube.com/watch?v=c_Jn_HdoU3Y
https://www.youtube.com/watch?v=c_Jn_HdoU3Y


Reportable tickborne illnesses in North 
Carolina 

Ehrlichiosis 

• Pathogen: Ehrlichia 
chaffeensis & E. ewingii 

• Vector: Lone star tick – 
Amblyomma americanum 

• Febrile illness, which includes 
chills, headache, myalgia, and 
arthralgia.   

Anaplasmosis 

• Pathogen: Anaplasma 
phagocytophilum 

• Vector: Black legged ticks – 
Ixodes scapularis  

• Acute, febrile illness 
resembling RMSF, but without 
the rash. 

 

Female 

Male Female Male 



Reportable tickborne illnesses in North 
Carolina 

Spotted fever group rickettsiosis (RMSF*) 
• Pathogen: Rickettsia rickettsii*, R. parkeri, & R. amblyommii 

• Vectors 

• American dog tick – Dermacentor variabilis 

• Lone Star tick – Amblyomma americanum 

• Gulf Coast tick – Amblyomma maculatum 

• Febrile illness accompanied by rash, headache, myalgia, nausea and 

vomiting.  

D. variabilis 

Female 
Male 

A. maculatum 

Male 
Female  



Reportable tickborne illnesses in North 
Carolina 

SFGR, Ehrlichiosis, and Anaplasmosis Treatment:  

 

https://academic.oup.com/cid/article/43/9/1089/422463/The-Clinical-Assessment-Treatment-and-Prevention 

https://www.cdc.gov/mmwr/volumes/65/rr/rr6502a1.htm 

https://academic.oup.com/cid/article/43/9/1089/422463/The-Clinical-Assessment-Treatment-and-Prevention
https://academic.oup.com/cid/article/43/9/1089/422463/The-Clinical-Assessment-Treatment-and-Prevention
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https://academic.oup.com/cid/article/43/9/1089/422463/The-Clinical-Assessment-Treatment-and-Prevention
https://academic.oup.com/cid/article/43/9/1089/422463/The-Clinical-Assessment-Treatment-and-Prevention
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https://academic.oup.com/cid/article/43/9/1089/422463/The-Clinical-Assessment-Treatment-and-Prevention
https://academic.oup.com/cid/article/43/9/1089/422463/The-Clinical-Assessment-Treatment-and-Prevention
https://www.cdc.gov/mmwr/volumes/65/rr/rr6502a1.htm
https://www.cdc.gov/mmwr/volumes/65/rr/rr6502a1.htm


Reportable tickborne illnesses in North 
Carolina 

Lyme disease 
• Pathogen: Borrelia burgdorferi 

• Vector: Black legged tick – Ixodes scapularis  

https://www.cdc.gov/lyme/signs_symptoms/ 



Reportable tickborne illnesses in North 
Carolina 

Lyme disease 
• Pathogen: Borrelia burgdorferi 

• Vector: Black legged tick – Ixodes scapularis  

Clinical 

Manifestations 

Symptoms Early (3-30 

days) 

Late Clinical 

Manifestations  

(30 days or 

more) 

Dermatological EM rash 
 

Neurological Lymphocytic meningitis; cranial 

neuritis, particularly facial palsy 

(may be bilateral); 

radiculoneuropathy; or, rarely, 

encephalomyelitis. 

 

Musculoskeletal Recurrent, brief attacks (weeks 

or months) of objective joint 

swelling in one or a few joints. 

 

Cardiovascular Second to third-degree 

atrioventricular conduction 

defects. 

 



Reportable tickborne illnesses in North 
Carolina 

Lyme disease Treatment:  
 

https://academic.oup.com/cid/article/43/9/1089/422463/The-Clinical-Assessment-Treatment-and-Prevention 



Novel/Rare Tickborne viruses 

Arboviral Encephalitis – Other 
•Powassan Virus 

•Bourbon Virus 

•Heartland Virus 
 



Illnesses that are NOT reportable in 
North Carolina 

STARI (Southern tick associated rash illness) 
• Pathogen: None identified to date  

• Vector: Lone Star tick – Amblyomma americanum  

• Symptoms: Skin lesion (rash) that looks like an Lyme disease EM 

rash, fatigue, headache, fever, and myalgia. 

• No diagnostic blood tests. 

• No evidence that antibiotic treatment is necessary or beneficial. 



Illnesses that are NOT reportable in 
North Carolina 

α-gal allergy 
• Pathogen: None. It’s a carbohydrate present in red meat 

• Vector: Lone Star tick – Amblyomma americanum  

• Symptoms: Onset delayed (2-8 hours following mammalian meat 

consumption), severe itching, hives, angioedema, GI upset, respiratory 

distress, and anaphylaxis. 
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Current state of tickborne illness in North 
Carolina 



Vector-borne diseases reported in 2016 

Mosquito-borne (75)

Zika (102)

Tickborne (834)



Tickborne diseases reported in 2016 

Anaplasmosis (16)

Ehrlichiosis (61)

Lyme Disease (274)

Spotted Fever Group
Rickettsiosis (482)

Powassan (1)



Anaplasmosis and Ehrlichiosis disease 
burden in North Carolina is minor. 
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Ehrlichiosis in North Carolina 

Probable
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Anaplasmosis in North 
Carolina 

Probable

Confirmed

* Note 2017 data are preliminary, as of June 30, 2017. 



Rickettsiosis accounts for the majority of tickborne 
disease burden in North Carolina. 
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* Note 2017 data are preliminary, as of June 30, 2017. 



Average Annual Incidence of Confirmed and Probable 
SFGR in North Carolina (2011-15); N=2310 
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Thank you for your hard work! 
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*Note: these numbers are preliminary as of July 19, 2017. 



Probable cases of Lyme are increasing; 
confirmed cases are stable. 
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Incidence of Confirmed and Probable Cases 
Lyme in North Carolina (2016); N=273 



Understanding  Case Definitions 



Spotted Fever Rickettsiosis Algorithm 
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RMSF – Does Not Meet Criteria 

Does not meet criteria 
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RMSF – Probable 

1. Fever 

2. Additional Symptoms 

3. Laboratory Evidence   
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Probable case 
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RMSF – Confirmed Case 

Confirmed Case 



Blank Clinical Tabs Make Me Cry 



Why we need this information 
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Lyme Disease – Does not meet criteria 

No physician’s diagnosis, no 

clinical = Does not meet criteria 



Lyme Disease - Suspect 

Repeated attempts 

Suspected case: a case with no clinical information, but has laboratory results 

that would otherwise make the case probable or confirmed. 
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Lyme Disease – Probable 

Probable requires IgG (Pos) or IgM (Pos) and EIA (Equivocal or Pos) 



Changes in Lyme disease case definition 

• January 2017 – CDC amended the previous definition of exposure 
criteria from “endemic counties” to high and low-incidence states. 

• High incidence states - ≥10 confirmed cases of LD per 100,000 
residents over the past 3 reporting years 

• Low incidence states - <10 confirmed cases per 100,000 residents 
over the past 3 reporting years 

 

• Cases of Erythema Migrans (EM) alone with exposure to tick 
habitat in a high-incidence state are classified as confirmed. 

 

• All cases of LD with late manifestations or EM in a low-incidence 
state must be accompanied by lab tests to meet case definition of 
a confirmed case. 

 

• As of January 2017, North Carolina is a low-incidence state. 



https://www.cdc.gov/lyme/healthcare/clinician_twotier.html 

https://www.cdc.gov/lyme/healthcare/clinician_twotier.html


Lyme - Confirmed 

• Several ways to reach a confirmed case: 

• EM rash >5cm + travel to “high incidence state” 

• EM rash >5cm + lab evidence 

• Late clinical manifestations + lab evidence 

 

• Lab evidence 

• Before 30 days: 

• +EIA and +IgM Western Blot 

• +IgG Western Blot 

• Isolated culture of B. burgdorferi 

• After 30 days: 

• IgM no longer valid – patient should have seroconverted 

• +IgG Western Blot 

• Isolate culture of B. burgdorferi 

• CSF EIA positive or CSF IFA titer higher than Serum IFA titer 

 



Lyme Disease - Confirmed 
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A retrospective analysis of RMSF in North 
Carolina 2008-2016 



Surveillance summary of SFGR 2008-
2016 

• Which risk factors indicate whether a 
probable case of SFGR is actually a 
confirmed case? 

• Which risk factors are associated with 
hospitalization? 

 

• Starting data set: N=3881 

• Actual data set: N=619 

Kelsey Sumner, UNC 
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