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Prevention of tick-borne illness

Diagnosis and treatment of tick-borne illness

Conclusions



Each year, approximately 30,000 cases of Lyme disease are 
reported to CDC by state health departments and the District 
of Columbia. Approximately 5,000 cases of Lyme disease occur 
in NY State each year.



Ticks Found in New York State



Tick Research • Fordham’s Louis Calder Center  
State Entomology Lab 

• Calder Center monitors local 
populations of ticks and 
mosquitoes

• researches ways to detect and 
control the risks of diseases these 
insects carry

• collaborates with local 
departments of health in all nine 
counties of the NY Metro area 
with regard to such diseases

• responds to public outbreaks of 
vector-borne diseases such as the 
West Nile virus

• NYSDOH Wadsworth Lab 
performs testing to determine 
presence of tick-borne diseases 
in patients 

Dr. Richard Falco



Tick-borne Diseases in New York State
Lyme Disease

Anaplasmosis

Babesiosis

Ehrlichiosis

Rocky Mountain Spotted Fever

Powassan Encephalitis 



Long Island and the Hudson Valley Region continue to show the most 
cases. No county is without some reported cases. (NY State DOH, Health 
Commerce System)

Hudson Valley

New York State Lyme Disease Incidence 



Disease 2015 2016 2017 2018 Average

Anaplasmosi
s

51 73 75 66

Babesiosis 17 16 26 20

Ehrlichiosis 4 3 9 6

Lyme 201
(514)*

138 
(351)*

179
(419)*

177

Rocky 
Mountain
Spotted 
Fever

0 0 3 3

Tick-borne Diseases Reported in Ulster County 2015 - 2018

*Estimated = (number of lab reported cases x 5) + cases reported directly by 
doctors + coinfected cases)



Stages and relative sizes 
of three tick species. 
Only the blacklegged 
ticks are known to 
transmit Lyme disease

Source





Eggs



Ticks perch on top   
of low vegetation

Ticks are attracted 
by carbon dioxide 
emissions and 
heat

Ticks extend their  
front legs to climb 
on a passing host 
when it brushes 
against them.

Tick Host-Seeking Behavior



Disease Transmission

Mouthparts of tick

(barbed hypostome) University of Rhode Island TickEncounter Resource Center © 2005 - 2012



Transmission of Lyme Disease
Not all ticks are infected with the bacteria that causes 
Lyme or other diseases

Ticks acquire the bacteria by feeding on an infected 
animal   & may spread the infection to other animals 
and humans in subsequent feedings

Reservoir species: 
field mouse with ticks 

on ears



How do I prevent tick-borne 
disease?

Stay on trails and in open areas

Perform tick checks every few hours 
when outdoors

Wear light-colored clothing

Tuck in clothes

Brush off clothing before entering 
home

Use tick repellants

Check pets

Make tick checks part of your daily 
routine

Shower off when home!!



Personal Protection

Prompt removal of 
attached ticks

Transmission of 
bacteria is unlikely if 
tick is attached for less 
then 36 hours.

Lyme vaccine is 
no longer available



Proper Tick Removal
Use fine point tweezers

Grab tick at mouth (not body)

Pull gently straight out. Do not 
twist or squeeze tick

Disinfect area and tweezers

Option of bringing tick to 
UCDOH for identification

Monitor for symptoms

DO NOT USE:
Vaseline
Lit cigarette
Kerosene
Other home 
remedies



Tick Removal 
Kit



Environmental Controls
Cut back tick habitats

Mow lawns regularly

Remove leaf piles

Trim shrubbery 

Prune trees to allow more
light

Keep Clothes lines out of
the woods

Install deer fences



2
0
0
9

2
0
1
0



Free 
Publication 
from CDC 
distributed 
to Outdoor 
workers



Pet Owner 
and Pet 

Associated 
Businesses 
Handout



Diagnosis and Treatment



What to do if you suspect Lyme 
Disease?

Keep a diary of your symptoms

Immediately see a physician

Diagnosis is based on clinical symptoms and 
laboratory tests

Antibiotics cure most cases of Lyme 



Symptoms of Lyme disease

Erythema Migrans (EM) or 
Bulls-eye rash (expanding 
rash)

Typically lasts 7 to 14 days

Not found in all cases

Not to be confused with 
reaction to bite (seen below)





Other Lyme Disease Symptoms
Localized Disseminated Late stage

-EM
-Fatigue
-Flu-like symptoms
-Muscle, joint aches
-Regional 
lymphadenopathy
(Lymph nodes that 
are abnormal in size, 
consistency or 
number) 

-Bell’s palsy
-Migratory pain in 
joints/muscles
-Atrioventricular 
block
-Malaise
-Generalized 
lymphadenopathy

-Chronic or 
prolonged arthritis
-Neurological 
problems
-Fatigue
-Heart problems



Lab Tests for Lyme Disease

Indirect test (2 Tier)
Measures  antibody to B. burgdorferi 

Tier 1: Elisa or IFA
Tier 2 :Western Blot  (detects IgM and IgG Ab’s)
Positive IgM = 2 of 3 bands + (recent infection)
Positive IgG = 5 of 10 bands + (past infection)

• <50% of patients with ECM will test positive

• Tests most helpful for Stage 2 and 3 Lyme



Antibiotic Treatment for Lyme 
Disease

Preferred oral regimen                                           
Amoxicillin, 500 mg every 8 hours × 21 days or
Doxycycline, 100 mg every 12 hours × 21 days                                                  

Alternative oral regimen                                         
Cefuroxime, 500 mg every 12 hours × 21 days or       
Erythromycin, 250 mg every 6 hours × 21 days or                                            
Clarithromycin, 500 mg every 12 hours × 21 days

Preferred parenteral regimen 
Ceftriaxone, 2g IV daily x 14 days

Alternative parenteral regimen
Cefotaxime, 2g IV every 8 hours x 14 days or
Penicillin G, 3–4 million units IV every 4 hours × 14   days



Other Tick-borne Diseases

Anaplasmosis 

(Formally known as Human 
Granulocytic Ehrlichiosis)

Transmitted by Deer Tick

7-21 day incubation

Fever, muscle ache, weakness, 
headache, nausea, no rash

Clinical and lab diagnosis

Treat with tetracycline

Can be fatal



Other Tick-borne Diseases

Transmitted by Deer tick

Incubation 1-8 weeks, may be 
longer

Fever, chills, fatigue, anemia

Red-blood cell parasite

Diagnose ring in red blood cell

Clindamycin and 
quinine/Atovaquone and 
azithromycin

Exchange transfusion may be 
necessary

Can be fatal

Red Blood Cells with infection. 
Arrows denote rings.

Babesiosis



Other Tick-borne Diseases
Ehrlichiosis (HME)

Transmitted by the Lone Star tick

7-21 day incubation

Fever, muscle ache, weakness, 
headache, nausea, disorientation, 
rash not common

Clinical and Lab diagnosis

Treat with Tetracycline

Can be fatal



Other Tick-borne Diseases
Rocky Mountain Spotted 
Fever

Spread by dog tick

3-14 day incubation

Sudden fever

Severe headache

Deep muscle pain

Rash on hands and feet that 
progresses to the trunk

Treat with Tetracyclines, 
Chloramphenicol

Can be fatal

Early rash (on foot)

Late rash



Powassan Virus (flavivirus)

Other Vector Borne Diseases

Larvae, nymphs, adults feed on a   variety of hosts 
including skunks, raccoons, squirrels, fox, weasels, 
woodchucks

Incubation period 1 to 4 weeks

Mild Symptoms: fever, headache, body aches or

Severe Symptoms: high fever, headache, 
disorientation, convulsions, paralysis ,coma, death
0 – 3 cases per year in NY State 

No specific treatment

10 – 15% fatality rate

Wood Chuck Tick

Mosquito

Powassan Encephalitis

Deer Tick



Conclusions
Tick-borne diseases are a significant problem for our region

Ticks may transmit several different diseases

Medical providers need to maintain a high index of suspicion 
for the presence of tick-borne illness in sick patients

Ongoing surveillance and research is needed to better 
understand these diseases and their treatment

Education on disease prevention remains the most cost-
effective way to  manage tick -transmitted disease



Tick Identification
340-3010 

Environmental Health Division/
Health Education Division

239 Golden Hill Lane
Kingston, NY 12401



Thank You





https://youtu.be/Ch7ftqcZoG4





Cases of Tick-borne Diseases in 
New York State

Disease 2012 2011 2010 2009 Av. 2009-
2012

Lyme 1879 2689 2073 3162 2641

Anaplasmosis 225 185 144 170 166

Babesiosis 90 279 191 157 209

Ehrlichiosis 16 36 24 42 34

Rocky 
Mountain 
Spotted Fever

17 7 14 12 11

Arboviral
Encephalitis

17 9 23 7 13



Reported Lyme Disease Case Counts for Ulster County  2007 - 2017

2017 192



2007 2008 2009 2010 2011

27,444 28,921 29,959 22,561 24,364



Sen. Richard Blumenthal
(D. Conn.) Chairs Senate Hearing In 
State On Lyme Disease Prevention, 
Hears From Senate Colleague, Patients 
And Experts
Thursday, August 30, 2012

Hearings and Actions
Oversight Hearing 
Global Challenges in Diagnosing and 
Managing Lyme Disease—Closing Knowledge 
Gaps

112TH CONGRESS
1ST SESSION S. 1381
To provide for the expansion of Federal efforts concerning the prevention,
education, treatment, and research activities related to Lyme and other
tick-borne diseases, including the establishment of a Tick-Borne Diseases
Advisory Committee.

Federal Legislative Hearings



Tick Habitats



Ulster County Legislature Resolution No. 55 
March 20, 2012

Establishing An Ulster County 
Lyme Disease Advisory Committee

Created to study the spread of Lyme disease 

Committee reviewed current public health policies 
and activities related to Lyme disease.

Committee submitted a written report of its findings 
and recommendations to the County Legislature, 
County Executive and Commissioner of the 
Department of Health on September 20, 2012.





Columbia

Greene

Dutchess

Ulster


