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To promote, protect, and improve 
the health and safety of all Hoosiers.

OUR MISSION:

Every Hoosier reaches optimal 
health regardless of where they live, 
learn, work, or play.

OUR VISION:



Objectives
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• Review epidemiology of tick-borne rickettsial diseases 
and Lyme disease in Indiana

• Overview surveillance case definitions
• Discuss steps of case investigation
• Highlight available resources 



Tick-borne Rickettsial 
Diseases



Overview

• Caused by closely related bacteria transmitted by different tick species
• Often characterized by fever, rash, other symptoms
• Prompt diagnosis and treatment is crucial to prevent severe disease
• Endemic diseases

- Anaplasmosis (A. phagocytophilum)
- Ehrlichiosis (E. chaffeensis, E. ewingii, E. muris eauclairensis)
- Spotted fever group rickettsiosis (R. rickettsii, R. parkeri)
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Transmission
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blacklegged tick
• Anaplasmosis            

(A. phagocytophilum)
• Ehrlichiosis (EME)

lone star tick
• Ehrlichiosis     

(E. chaffeensis, 
E. ewingii)

American dog tick
• Rocky Mountain 

spotted fever 
(Rickettsia rickettsii)

Gulf Coast tick
• Rickettsia parkeri 

rickettsiosis
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Rarely rickettsial diseases have been transmitted through blood transfusion 
and organ transplant.
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Anaplasmosis
• Incubation period 5-14 days
• Signs and symptoms

• Fever, headache, malaise, myalgia, rash*

• Transaminitis, leukopenia, and thrombocytopenia
• Patients may develop severe disease if treatment is delayed.

• Renal/respiratory failure
• Peripheral neuropathies
• Disseminated intravascular coagulation (DIC)-like coagulopathies
• Rhabdomyolysis
• Hemorrhage
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*Rare, may indicate Lyme co-infection



Ehrlichia chaffeensis ehrlichiosis

• Incubation period 5-14 days
• Early illness (days 1–5)

• Fever, headache, malaise, myalgia, GI symptoms, rash*

• Transaminitis, leukopenia, and thrombocytopenia

• Patients may develop severe illness if treatment is delayed.
• CNS involvement, TSS-like or septic shock-like syndromes, 

renal/hepatic failure, coagulopathy, pancytopenia

• Infections due to E. ewingii and E. muris eauclairensis are 
typically less severe.
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*more common in children (60%) than adults (30%); non-pruritic



E. ewingii and E. muris eauclairensis 
ehrlichiosis

• Incubation period and symptoms are similar to those of              
E. chaffeensis

• Infections are typically less severe
• GI symptoms are less common in patients with E. ewingii
• Rash is infrequent in cases of E. muris eauclairensis.
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Rocky Mountain Spotted Fever (RMSF)
• Incubation period is 3–12 days
• Early illness (days 1–5)

• Acute febrile illness
• Macular rash spreading from extremities 

to trunk
• Periorbital and peripheral edema

• Late illness (day 5 or later)
• Altered mental status, coma, cerebral 

edema
• Respiratory compromise 
• Petechial rash
• Skin and soft tissue necrosis
• Multisystem organ failure
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Resource: https://www.cdc.gov/rocky-mountain-spotted-

fever/media/pdfs/Clinical_Timeline_Rocky_Mountain_Spotted_Fever_08_English_7-2-2018-3-P.pdf
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R. Parkeri Rickettsiosis
Incubation period: 3–12 days
• Less severe than RMSF
• Signs and Symptoms

• Eschar at the site of tick bite
• Febrile illness
• Rash

o maculopapular or vesicular eruptions
- trunk and extremities

• Mild transaminitis, leukopenia or thrombocytopenia
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Resource: https://www.cdc.gov/typhus/Eschar-associated-Rickettsioses-508.pdf
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Risk Factors for Severe Disease

• Delayed antibiotic treatment or delayed medical care
• People < 10 years of age or > 65 years of age
• Immune compromising conditions (e.g., persons with advanced 

HIV, persons receiving chemotherapy, or persons receiving other 
immune-suppressing medications)

• G6PD deficiency (RMSF)
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Early treatment with the antibiotic, 
doxycycline, can prevent poor 

outcomes. If rickettsial disease is 
suspected, treatment should be 

initiated immediately.
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Importance of Early Treatment



Lyme Disease



• Lyme disease is a bacterial infection
• Borrelia burgdorferi
• Borrelia mayonii

• Early illness is non-specific
• Late illness can be complex
• Co-infections with other diseases can occur
• Most infections are adequately treated with 

doxycycline*
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Image: Borrelia burgdorferi. Jamice Haney Carr, CDC

Overview

*Certain clinical manifestations may require alternate treatment regimens 
(https://www.cdc.gov/lyme/hcp/clinical-care/index.html) depending on severity.
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Transmission
• Lyme disease is transmitted by the 

bite of a tick infected with Borrelia 
spp. ​

• Blacklegged tick (Ixodes scapularis)

• Transmission occurs:​
• After an infected tick has been 

attached for at least 24 hours​
• Most transmission occurs after 36 

hours of attachment​
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Image: CDC
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Flu-Like Illness
• Fever

• Chills

• Headache

• Malaise

• Myalgia

• Arthralgia

Lymphadenopathy

Erythema migrans (EM) rash

Early Symptoms (3 to 30 Days)
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Dermatologic
Multiple EM rashes, distant from site 
of tick bite

Images: CDC

Neurologic
Cranial neuritis (e.g., Bell’s 

palsy), Lymphocytic 

meningitis, 

Radiculoneuropathy, 

Encephalomyelitis

Rheumatologic
Arthritis with severe 
joint pain and swelling 
in one or more joints 
(typically the knee) Cardiac

Lyme carditis (e.g., 2nd/3rd grade AV block) 

Later Symptoms (weeks to months)
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Points to Remember-Testing
• Once elevated, antibody titers will remain so for months to years; 

a “test of cure” is not recommended.
• Cross-reactivity may occur in patients with other conditions (e.g., 

relapsing fever, syphilis, rheumatoid arthritis, and Epstein-Barr 
virus infection).

• Patients who receive antibiotic treatment early in disease may be 
less likely to seroconvert.

• Development of antibodies does not prevent re-infection.
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Surveillance Case 
Definitions and 
Investigation Process



Surveillance Case Definitions
• Developed by Council of State and Territorial Epidemiologists 

(CSTE) and approved by CDC.
• A set of uniform criteria used to define a disease for public 

health surveillance.
• Allows for consistent comparison of case counts across reporting 

jurisdictions
• Cases classified as “confirmed”, “probable”, or “suspect”

• Not intended to be used by healthcare providers for making a 
clinical diagnosis or determining how to meet an individual 
patient’s health needs

• Routinely updated
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NNDSS CDC case definitions: https://ndc.services.cdc.gov/

https://ndc.services.cdc.gov/


Case Definition Links

• Anaplasmosis- Updated 2024

• Ehrlichiosis- Updated 2024

• Spotted Fever Rickettsiosis- Updated 2020

• Lyme disease- Updated 2022
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https://ndc.services.cdc.gov/case-definitions/anaplasmosis-2024/
https://ndc.services.cdc.gov/case-definitions/anaplasmosis-2024/
https://ndc.services.cdc.gov/case-definitions/ehrlichiosis-2024/
https://ndc.services.cdc.gov/case-definitions/ehrlichiosis-2024/
https://ndc.services.cdc.gov/case-definitions/spotted-fever-rickettsiosis-2020/
https://ndc.services.cdc.gov/case-definitions/spotted-fever-rickettsiosis-2020/
https://ndc.services.cdc.gov/case-definitions/lyme-disease-2022/
https://ndc.services.cdc.gov/case-definitions/lyme-disease-2022/


Case Investigation Process

Labs reported to 
IDOH, various sources

• SME files 
lab/morbidity 
reports that are not 
actionable

Investigation opened 
by SME

• Investigations are 
only opened from 
actionable lab 
results

Investigator contacts 
healthcare provider

• Verify that the 
patient had a 
clinically-
compatible illness

Investigator contacts 
patient

• Confirm symptoms, 
investigate risk 
factors
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Reasons to stop here: 
• No symptoms
• Tested due to tick bite 

only
• “Test of cure” *
• Alternate etiology can 

fully explain symptoms
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Risk factors: 
• Tick bite/time in tick 

habitat
• Travel to endemic area
• Biologic



Case Investigation 
Resources



Rickettsial Disease Investigation Guide
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Ehrlichiosis Surveillance Guide
• General surveillance 

notes
• Case classification 

decision tree
• Lab interpretation 

cheat sheet

29



Lyme Disease Surveillance Guide
• General surveillance notes
• Guidance on interpreting 

clinical criteria
• Test interpretation
• Case classification decision 

tree
• Lab interpretation cheat sheet
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Quick Facts Sheets
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Anaplasmosis- https://www.in.gov/health/idepd/files/vectorborne-zoonotic/Anaplasmosis-Fact-Sheet_FINAL.pdf
Ehrlichiosis- https://www.in.gov/health/idepd/files/vectorborne-zoonotic/Ehrlichiosis-Fact-Sheet_FINAL.pdf
Lyme disease- https://www.in.gov/health/idepd/files/vectorborne-zoonotic/Lyme-disease-Fact-Sheet_FINAL.pdf
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Questions?

CONTACT:

Kira Richardson
Vector-Borne and Zoonotic Disease 
Epidemiologist
317-234-9727
kirrichardson@health.in.gov 

Scan
to give

feedback:

mailto:kirrichardson@health.in.gov
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