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Tick 
Surveillance
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There are three tick species of medical 
importance in Wisconsin: 



Common

Transmits:
Lyme disease
Anaplasmosis
Ehrlichiosis
Babesiosis
Hard tick relapsing 
fever
Powassan Virus

1
The 
blacklegged 
(deer) tick 
spreads nearly all 
tickborne 
illnesses in 
Wisconsin.



The 
American 
dog (wood) 
tick rarely 
spreads disease 
in Wisconsin.

Common

Transmits:
Rocky Mountain 
spotted fever
Tularemia
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The lone star 
tick is only 
sporadically 
found in 
Wisconsin.

Uncommon

Transmits:
Ehrlichiosis
Tularemia
Heartland Virus
Bourbon Virus
Alpha-gal Syndrome
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Blacklegged Tick Phenology
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Blacklegged Tick Phenology
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Blacklegged Tick Phenology
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Vectorborne Diseases 
Surveillance Overview

Note: Data for 2025 are considered preliminary and subject to 
change. Final data cleaning and case enumeration is not complete



Locally Acquired 
Vector-borne Diseases

Lyme disease
Anaplasmosis

Babesiosis
Ehrlichia muris eauclairensis (EME)

Borreliosis (other than Lyme disease)
Powassan virus

West Nile virus
St. Louis encephalitis virus

Jamestown Canyon virus
La Crosse virus 

Eastern equine encephalitis



Travel Associated 
Vector-borne Diseases

Ehrlichiosis (E. chaffeensis, E. ewingii)
Rocky mountain spotted fever

Other spotted fever rickettsiosis
Typhus fever rickettsiosis

Scrub typhus
Tick-borne encephalitis virus

Dengue virus
Chikungunya virus
Oropouche virus

Zika virus
Yellow Fever virus

Malaria



Vector-borne Diseases, 2025

10,171
Tick-borne disease cases 

were enumerated in 
Wisconsin

73
Mosquito-borne disease 
cases were enumerated 

in Wisconsin



Tick-borne infections 

account for 99% of all 
vector-borne disease cases 
in Wisconsin

10,171 cases



Mosquito-borne 
infections account for 
1% of all vector-borne 
disease cases in 
Wisconsin

73 cases



Mosquito-borne cases result 
in 6% of vector-borne 
hospitalizations, but only 
account for 1% of reported 
cases.



Vector-borne disease-associated 
hospitalizations documented in WEDSS 
can provide insight into disease severity.



Reported Hospitalizations - WEDSS

Approximately 9 in 10 people 
reported with a case of West Nile 
or Powassan virus are hospitalized 

Approximately 3 in 10 people 
reported with a case of babesiosis 
or anaplasmosis are hospitalized



Tick-borne disease cases 
increased in 2025

Note: Data for 2025 are considered preliminary and subject to 
change. Final data cleaning and case enumeration is not complete.



Blacklegged or 
Deer Tick

Transmits:
• Lyme disease
• Anaplasmosis
• Babesiosis
• Ehrlichiosis 

(E. muris eauclairensis)

• Hard tick relapsing fever 
(Borrelia miyamotoi)

• Powassan Virus



Blacklegged tick (deer tick) transmitted infections 
have been increasing.

2,257

5,111

10,060

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025



Select Tick-borne Infections, 2025
8,786

1,066

165

18

14

11

Anaplasmosis

Babesiosis

Lyme disease

Powassan virus

Borrelia miyamotoi

E. muris eauclairensis



Reported Lyme disease and non-Lyme cases 
transmitted by the deer tick have risen.

2,041

8,786

216

1,274

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Non-Lyme disease:

Lyme disease:



Reported non-Lyme cases transmitted by the deer 
tick have risen.

216

1,274

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025



Anaplasmosis and babesiosis have been 
increasing.

206

703

1,066

10
89

165

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Anaplasmosis:

Babesiosis:



Why are cases 
increasing?



Likely a combination of factors:
• Expanding geographic range of the tick.

• Increasing days of the year with favorable 
conditions for ticks to be active and biting.

• Changing test methodology and practices.

• Changes is surveillance practices.



Expansion of blacklegged tick to all 
counties in the state. 

Eisen and Eisen, 2023: https://doi.org/10.1016/j.ttbdis.2023.102233 

https://doi.org/10.1016/j.ttbdis.2023.102233


Blacklegged tick

2025: Established in 

all 72 counties
30

Tick established

No data



More days of the year for ticks to be active 
and biting.



More days of the year for ticks to be active 
and biting.



Changes in clinical tests and testing 
practices.

• Modified two-tier test for Lyme disease testing.

• Tick testing panels are more common.

• Shift from mostly serologic based testing to more 
molecular testing (PCR) for non-Lyme tickborne 
infections, including molecular panels.
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75%
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Anaplasmosis Cases by Test Method 

% of cases without 
a PCR test

The proportion of cases with 
positive PCR results has been 
increasing since 2010.

% of cases with a PCR test



Lyme disease 
surveillance



Lyme Disease was the third most 
reported communicable disease in 2024 

https://www.dhs.wisconsin.gov/disease/communicable-disease-surveillance-data.htm

https://www.dhs.wisconsin.gov/disease/communicable-disease-surveillance-data.htm 

https://www.dhs.wisconsin.gov/disease/communicable-disease-surveillance-data.htm


Lyme Disease Cases Increasing 

In 2025, 8,786 confirmed and probable Lyme disease 
cases were enumerated in Wisconsin. 

1990 1995 2000 2005 2010 2015 2020 2025

329 658

3,498 3,076

8,786



Lyme Disease Cases Increasing 

1990 1995 2000 2005 2010 2015 2020 2025

Most of the 2025 increase in reported Lyme disease 
cases is attributed to an increase in confirmed cases of 
EM rash. 2025: 2,371



Lyme Disease Cases Increasing 

1990 1995 2000 2005 2010 2015 2020 2025

The average cases during the previous three years was 
432 cases of confirmed EM rash.

2022-2024 average: 432



Lyme Disease Cases Increasing 

1990 1995 2000 2005 2010 2015 2020 2025

Changes in case definitions and surveillance practices 
affect how we enumerate cases.

Confirmed 

Probable 

Estimated 



1990 1995 2000 2005 2010 2015 2020 2025

Lyme Disease Cases Increasing 

Changes in case definitions and surveillance practices 
affect how we enumerate cases.

Case definition
2008-2022 



1990 1995 2000 2005 2010 2015 2020 2025

Lyme Disease Cases Increasing 

Changes in case definitions and surveillance practices 
affect how we enumerate cases.

Partial Surveillance 
and Case estimation 

2012-2021 



Lyme Disease Cases Increasing 

1990 1995 2000 2005 2010 2015 2020 2025

Changes in case definitions and surveillance practices 
affect how we enumerate cases. New case 

definition
2022



Lyme disease
Etiologic agents: Borrelia burgdorferi and Borrelia mayonii



Lyme Disease
In Wisconsin, Lyme disease is caused by a bacterial infection with 
Borrelia burgdorferi or, rarely, Borrelia mayonii.

Lyme disease is spread by the blacklegged tick. The tick must be 
attached for at least 24 – 36 hours to spread disease.

Incubation period is 3 – 30 days.

B. mayonii was discovered in 2013 in patients from Wisconsin 
and Minnesota thought to have B. burgdorferi infections.



Clinical Stages of Lyme Disease

Lyme disease is a multi-phase and multi-system disease 
that starts with early localized manifestations.

Untreated Lyme disease may progress:

Early 
localized 
disease

Early 
disseminated 

disease

Late 
disseminated 

disease



Typical Manifestations by Phase
Early 

localized disease

3 – 30 days

Erythema migrans 
(EM) rash

Flu-like symptoms

Lymphadenopathy

Early disseminated 
disease

1 to 2 months

Multiple EM rashes

Facial palsy

Meningitis

Heart block

Late disseminated 
disease

3 or more months

Arthritis

Radiculoneuropathy

Cognitive 
impairment



EM rash
• Occurs in 70–80% of cases

• Incubation period: 3–30 days 
(average: 11 days)

• Typically round and red, gray, or 
brown depending on skin tone

• Rarely painful or itchy

• Expands slowly over multiple 
days (>5 cm in diameter)

The Many Forms of Lyme Disease Rashes

www.cdc.gov/lyme/resources/NCEZID_rash_poster3r1-508.pdf

Image Source CDC: 
www.cdc.gov/lyme/resources/NCEZID_rash_poster3r1-508.pdf  

http://www.cdc.gov/lyme/resources/NCEZID_rash_poster3r1-508.pdf


Treatment for Lyme disease 1 of 2

Diagnosis and 
treatment of Lyme 
disease during early 
phases of the disease 
usually will result in 
full and rapid recovery.



Lyme Disease Serology

Early 
localized disease

3 - 30 days

Serologic tests may 
be negative during 
the first few weeks of 
infection. Diagnosis 
should be made 
clinically.

Phase of disease affects test sensitivity.



Lyme Disease Serology

Early 
localized disease

3 - 30 days

Serologic tests may 
be negative during 
the first few weeks of 
infection. Diagnosis 
should be made 
clinically.

Early disseminated 
disease

1 to 2 months

Late disseminated 
disease

3 or more months

Phase of disease affects test sensitivity.

Serologic tests are highly sensitive for patients 
with disseminated disease. Diagnosis should be 
made based on both compatible signs and 
symptoms and positive laboratory results using 
recommended two-tiered serologic testing 
protocols.  



First Test Second Test

Positive or 
Equivocal 

Result

Negative 
Result

Positive or 
Equivocal 

Result

Negative 
Result

Enzyme 
Immunoassay (EIA)

Another test 
cleared by the FDA 
as a first test

OR

Western blot 
assay

Another test 
cleared by the FDA 
as a second test

OR

Positive

Final Result: Negative

Two-tiered serologic tests for 
laboratory diagnosis of Lyme disease



First Test Second Test

Positive or 
Equivocal 

Result

Negative 
Result

Positive or 
Equivocal 

Result

Negative 
Result

Enzyme 
Immunoassay (EIA)

Another test 
cleared by the FDA 
as a first test

OR

Western blot 
assay

Another EIA 
cleared by the FDA 
as a second test

OR

Positive

Final Result: Negative

Modified two-tiered testing (MTTT)



Two EIA tests can be 
conducted 
sequentially or 
simultaneously.

Advantages of using MTTT:

Greater objectivity of test result 
interpretation

Faster turnaround time

Evidence of increased test sensitivity 
during early stages of disease

CDC MMWR: Updated Recommendations for Serologic Diagnosis of Lyme Disease

Modified Two-tiered Testing (MTTT)

https://www.cdc.gov/mmwr/volumes/68/wr/mm6832a4.htm?s_cid=mm6832a4_w


Treatment for Early Disease
Adults with early localized Lyme disease 

Drug Dose Frequency Duration

Doxycycline 100 mg orally Twice daily 10 – 14 days

Amoxicillin 500 mg orally Three times daily 14 days

Cefuroxime 500 mg orally Twice daily 14 days

Note: Azithromycin may be used if necessary, although it is less effective and 
patient should be monitored to make sure symptoms resolve. 



Treatment for Early Disease
Children with early localized Lyme disease 

Drug Dosage Max Duration

Doxycycline 4.4 mg/kg per day orally
(divided into 2 doses)

100 mg per 
dose 10 – 14 days

Amoxicillin 50 mg/kg per day orally
(divided into 3 doses)

500 mg per 
dose 14 days

Cefuroxime 30 mg/kg per day orally
(divided into 2 doses)

500 mg per 
dose 14 days

Note: Azithromycin may be used if necessary, although it is less effective and 
patient should be monitored to make sure symptoms resolve. 



Patients with 
disseminated 
disease

Consult treatment guidance published 
by the by the Infectious Diseases 
Society of America, American 
Academy of Neurology, and American 
College of Rheumatology.

https://pubmed.ncbi.nlm.nih.gov/33257476/ 

Duration of treatment and route vary 
based on clinical presentation.
• Lyme Arthritis
• Lyme carditis
• Neurologic Lyme disease

https://pubmed.ncbi.nlm.nih.gov/33257476/


Reporting to 
Public Health



LOINC Codes
• Most laboratory results are reported to public health 

agencies electronically, through HL7 messaging.

• LOINC codes are used in HL7 messaging to identify 
the specific test type and interpretation.

• 83081-0: B. burgdorferi IgG+IgM Ab in serum by immunoassay

• 62341-3: B. burgdorferi IgG+IgM Ab in serum by immunoblot

• 9586-9: B. burgdorferi Ab interpretation in serum

• 32667-8: B. burgdorferi DNA in blood by NAA



LOINC Codes
• There are now specific LOINC codes available for 

Modified Two-Tiered Testing (MTTT). 

• Using the appropriate LOINC codes is critical to 
helping public health enumerate cases accurately.

LOINC codes can differentiate a Tier 1 immunoassay as part 
of a STTT algorithm from a Tier 2 immunoassay as part of a 
MTTT algorithm.



Examples of MTTT Specific LOINC Codes

• 101352-3: B. burgdorferi Ab IgG and IgM with reflex to 
immunoassay panel

• 101356-4: B. afzelii + burgdorferi + garinii Ab interpretation 
serum by MTTT

• 101353-1: B. burgdorferi Ab interpretation in serum 
qualitative by MTTT

https://loinc.org/101352-3 

https://loinc.org/101352-3
https://loinc.org/101352-3
https://loinc.org/101352-3


Importance of LOINC codes

• Please check the LOINC codes assigned for 
each Lyme disease assay to ensure they are 
appropriate. 

Borrelia 
burgdorferi 

PCR+

LOINC code  
for EIA

Not counted 
as a case in 

error



Importance of LOINC codes

• Please check the LOINC codes assigned for 
each Lyme disease assay to ensure they are 
appropriate. 

Borrelia 
burgdorferi IgG+ 
EIA (MTTT Tier 2)

Generic LOINC 
code for IgG+ 

EIA

Identified as a 
Tier 1 STTT – not 
counted in error



Appropriate LOINC Code Example in 
WEDSS

First Tier EIA 
Total Ab

Second Tier EIA
IgG specific 



Appropriate LOINC Code Example in 
WEDSS

MTTT Specific 
Interpretation 
Code



Resources



APHL: 
Guidance for 
Lyme 
Disease 
Serology

https://www.cdc.gov/lyme/media/pdfs/2024/05/Suggested-Reporting-Language-

Interpretation-and-Guidance-Regarding-Lyme-Disease-Serologic-Test-Results.pdf

https://www.cdc.gov/lyme/media/pdfs/2024/05/Suggested-Reporting-Language-
Interpretation-and-Guidance-Regarding-Lyme-Disease-Serologic-Test-Results.pdf 

https://www.cdc.gov/lyme/media/pdfs/2024/05/Suggested-Reporting-Language-Interpretation-and-Guidance-Regarding-Lyme-Disease-Serologic-Test-Results.pdf
https://www.cdc.gov/lyme/media/pdfs/2024/05/Suggested-Reporting-Language-Interpretation-and-Guidance-Regarding-Lyme-Disease-Serologic-Test-Results.pdf


Fight the Bite
From this page 
you can access 
tick and 
mosquito pages 
about illnesses 
and prevention.

dhs.wisconsin.gov/figh
t-bite/index.htm 

dhs.wisconsin.gov/fight-bite/index.htm
dhs.wisconsin.gov/fight-bite/index.htm
dhs.wisconsin.gov/fight-bite/index.htm
dhs.wisconsin.gov/fight-bite/index.htm


Illnesses 
Spread by 

Ticks

This page links 
to all tick-
specific pages, 
including: 

• Disease-
specific pages

• Tick and vector 
information

• Prevention 
dhs.wisconsin.gov/tick
/index.htm

https://www.dhs.wisconsin.gov/tick/index.htm
https://www.dhs.wisconsin.gov/tick/index.htm


Illnesses 
Spread by 

Mosquitoes

This page links to 
all mosquito-
specific pages, 
including: 

• Disease-
specific pages

• Travel-
associated 
infections

• Prevention dhs.wisconsin.gov/mo
squito/index.htm

https://www.dhs.wisconsin.gov/mosquito/index.htm
https://www.dhs.wisconsin.gov/mosquito/index.htm


Ticks in 
Wisconsin

This page 
includes:

• Tick bite tracker

• Tick surveillance 
report

• Tick ID service 

dhs.wisconsin.gov/tick
/wisconsin.htm 

http://www.dhs.wisconsin.gov/tick/wisconsin.htm
http://www.dhs.wisconsin.gov/tick/wisconsin.htm


Wisconsin Tick Bite Tracker

dhs.wisconsin.gov/tick/wisconsin.htm 

https://www.dhs.wisconsin.gov/tick/wisconsin.htm


Wisconsin Tick Bite Tracker
• Displays proportion of visits to emergency 

departments (EDs) in Wisconsin that were 
tick-bite associated visits.

• Displayed as a rate: 
Tick bite associated visits per 10,000 visits

• Data available by public health region



Regional Comparison View



Tick Safety Guide
Wallet sized card that 
can be ordered for free 
on the DHS website in 
multiple languages.

Order here: 
dhs.wisconsin.gov/forms
/printformsonline.htm 

View card options: 
dhs.wisconsin.gov/library/
collection/p-01434



Rebecca Osborn
608-261-6388
rebecca.osborn@dhs.wisconsin.gov

DHS Communicable Diseases
608-267-9003
DHSDPHBCD@dhs.wisconsin.gov


	Introduction and Agenda
	Slide 1: Lyme Disease Diagnostics and Reporting
	Slide 2: Agenda

	Tick Surveillance
	Slide 3: Tick Surveillance
	Slide 4: There are three tick species of medical importance in Wisconsin: 
	Slide 5
	Slide 6: The American dog (wood) tick rarely spreads disease in Wisconsin.
	Slide 7: The lone star tick is only sporadically found in Wisconsin.
	Slide 8: Blacklegged Tick Phenology
	Slide 9: Blacklegged Tick Phenology
	Slide 10: Blacklegged Tick Phenology

	VBD Surveillance Overview
	Slide 11: Vectorborne Diseases Surveillance Overview
	Slide 12: Locally Acquired  Vector-borne Diseases
	Slide 13: Travel Associated  Vector-borne Diseases
	Slide 14: Vector-borne Diseases, 2025
	Slide 15: Tick-borne infections account for 99% of all vector-borne disease cases in Wisconsin
	Slide 16: Mosquito-borne infections account for 1% of all vector-borne disease cases in Wisconsin
	Slide 17: Mosquito-borne cases result in 6% of vector-borne hospitalizations, but only account for 1% of reported cases.
	Slide 18
	Slide 19: Reported Hospitalizations - WEDSS
	Slide 20: Tick-borne disease cases increased in 2025
	Slide 21: Blacklegged or Deer Tick
	Slide 22: Blacklegged tick (deer tick) transmitted infections have been increasing.
	Slide 23: Select Tick-borne Infections, 2025
	Slide 24: Reported Lyme disease and non-Lyme cases transmitted by the deer tick have risen.
	Slide 25: Reported non-Lyme cases transmitted by the deer tick have risen.
	Slide 26: Anaplasmosis and babesiosis have been increasing.
	Slide 27: Why are cases increasing?
	Slide 28: Likely a combination of factors:
	Slide 29: Expansion of blacklegged tick to all counties in the state. 
	Slide 30
	Slide 31: More days of the year for ticks to be active and biting.
	Slide 32: More days of the year for ticks to be active and biting.
	Slide 33: Changes in clinical tests and testing practices.
	Slide 34: Anaplasmosis Cases by Test Method 

	Lyme disease surveillance
	Slide 35: Lyme disease surveillance
	Slide 36:  Lyme Disease was the third most reported communicable disease in 2024 
	Slide 37: Lyme Disease Cases Increasing 
	Slide 38: Lyme Disease Cases Increasing 
	Slide 39: Lyme Disease Cases Increasing 
	Slide 40: Lyme Disease Cases Increasing 
	Slide 41: Lyme Disease Cases Increasing 
	Slide 42: Lyme Disease Cases Increasing 
	Slide 43: Lyme Disease Cases Increasing 

	Lyme disease
	Slide 44: Lyme disease
	Slide 45: Lyme Disease
	Slide 46: Clinical Stages of Lyme Disease
	Slide 47: Typical Manifestations by Phase
	Slide 48: EM rash
	Slide 49: Treatment for Lyme disease 1 of 2
	Slide 50: Lyme Disease Serology
	Slide 51: Lyme Disease Serology
	Slide 52: Two-tiered serologic tests for laboratory diagnosis of Lyme disease
	Slide 53: Modified two-tiered testing (MTTT)
	Slide 54: Modified Two-tiered Testing (MTTT)
	Slide 55: Treatment for Early Disease
	Slide 56: Treatment for Early Disease
	Slide 57: Patients with disseminated disease
	Slide 58: Reporting to Public Health
	Slide 59: LOINC Codes
	Slide 60: LOINC Codes
	Slide 61: Examples of MTTT Specific LOINC Codes
	Slide 62: Importance of LOINC codes
	Slide 63: Importance of LOINC codes
	Slide 64: Appropriate LOINC Code Example in WEDSS
	Slide 65: Appropriate LOINC Code Example in WEDSS

	DHS/CDC Resources for LTHDs and Public
	Slide 66: Resources
	Slide 67: APHL: Guidance for Lyme Disease Serology
	Slide 68: Fight the Bite
	Slide 69: Illnesses Spread by Ticks
	Slide 70: Illnesses Spread by Mosquitoes
	Slide 71: Ticks in Wisconsin
	Slide 72: Wisconsin Tick Bite Tracker
	Slide 73: Wisconsin Tick Bite Tracker
	Slide 74: Regional Comparison View
	Slide 75: Tick Safety Guide
	Slide 76


