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Early Lyme disease
rash on side usually

Deer tick nymph

Blacklegged ticks are very 
small & active mainly during

warm months

Blacklegged ticks live in 
wooded habitats
because of high 

humidity
and host availability

(white-footed mice, deer)

rash on side, usually
visible around 7 days
post tick attachment
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Do we have a 
‘Big Tick’ problem?

Attached for 5 years

© G.R. Needham, The Ohio State University

Anaplasmosis & Lyme disease
(yellow)         (blue)

Ohio has all four diseases

Rocky Mt. 
spotted fever &

Ehrlichiosis

© G.R. Needham, The Ohio State University
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Tick Life Cycle: Three Hosts
Represents Most Common of 850 Tick Species

May take 1, 2 or 3 years to complete cycle

2- 4 d  2- 4 d  6 - 14 d

Host #1 Host #2 Host #3

Larvae  Nymphs  Adults    Female 
& 

Eggs
2,000-6,000  

Mate on  
Host    

Small Hosts
e.g. birds, mice, rabbits   

Medium-
Large Hosts

Figure adapted from drawing by P.D. Teel, Texas A&M University© G.R. Needham, The Ohio State University

Green=off host; red=feeding

Common DiseaseCommon Disease--TransmittingTransmitting
TicksTicks Covered in this UnitCovered in this Unit

Common DiseaseCommon Disease--TransmittingTransmitting
TicksTicks Covered in this UnitCovered in this Unit

• Scientific Name Common name
– Ixodes scapularis Blacklegged ‘deer’ tick

– Amblyomma americanum      Lone star tick

– Dermacentor variabilis American dog tick

© G.R. Needham, The Ohio State University

~850 tick species worldwide, 12 in Ohio
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American Dog Tick, American Dog Tick, Dermacentor variabilisDermacentor variabilis
Found in grassy areas & along road edgesFound in grassy areas & along road edges
American Dog Tick, American Dog Tick, Dermacentor variabilisDermacentor variabilis
Found in grassy areas & along road edgesFound in grassy areas & along road edges

• Adults feed on medium to large
mammals, e.g. dogs and humans

• Most active: April – July

Adult Female
American dog tickNotice

ornamentation

“Photo used with permission from Ticks and Tick-borne Diseases in Iowa, Iowa State University Extension”

Adult Male
American dog tick Female after 

11 days of feeding

Larvae and nymphs only rarely feed on pets or humans

© G.R. Needham, The Ohio State University

American dog
tick adult

American dog
tick adult
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Rock Mt. Spotted FeverRock Mt. Spotted Fever
• Rocky Mt. spotted fever, can be fatal 
• Tick must be attached for more than

a day to transmit RMSF
~2,000 cases US, 15-25 cases in Ohio
• Three ticks transmit RMSF in US

Brown dog tick in Central/SA 

Early-stage rash 
on extremities (90%)

Arm

Wood tick

Brown

Rocky Mt. 
spotted fever

g

FootDog tick

Brown 
dog tick

© G.R. Needham, The Ohio State University

Misnomer

Symptoms: Fever, rash 2-5 days post-rash,
headache, nausea, vomiting, abdominal
pain, red eyes. Can be fatal, 1st 8 days

http://www.cdc.gov/rmsf/symptoms/index.html

Lone Star tick, Amblyomma americanum
Found in shrubby, woody area habitats, aggressive biter

All stages (larvae, nymphs, adults) bite 
people, pets.
Active: April – August in Upper Midwest, 
l i th ilonger in other regions 

Adult Male

After 10 daysFed Nymph

Adult FemaleNotice
ornamentation

“Photo used with permission from Ticks and Tick-borne Diseases in Iowa, Iowa State University Extension”

After 10 days 
of feeding

Fed Nymph

Unfed Nymph

Larva not shown

© G.R. Needham, The Ohio State University
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Lone star tick
nymph on hand
Lone star tick

nymph on hand

Ehrlichiosis: Three species
Vector: Lone star ticks
Disease onset: May-August 

800

© G.R. Needham, The Ohio State Universityhttp://www.cdc.gov/ehrlichiosis/stats/

Symptoms: Fever, headache, chills
malaise, muscle pain, nausea
vomiting, diarrhea, confusion,
rash (30% in adults), fatal 1.8%  
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Blacklegged ‘deer’ tick, Blacklegged ‘deer’ tick, Ixodes Ixodes 
scapularisscapularis

Lives in wooded habitats, active year aroundLives in wooded habitats, active year around

Blacklegged ‘deer’ tick, Blacklegged ‘deer’ tick, Ixodes Ixodes 
scapularisscapularis

Lives in wooded habitats, active year aroundLives in wooded habitats, active year around
• Can carry Lyme disease, anaplasmosis, ehrlichiosis and 

babesiosis.
• Individual tick can transmit more than one disease when

h dattached.
• Humans and dogs are most affected by these diseases.
• All stages (larva, nymph, adults) bite people, pets, livestock.

Adult 
M l

Fed Nymph Adult Female

Unfed Nymph No ornamentation 

“Photo used with permission from Ticks and Tick-borne Diseases in Iowa, Iowa State University Extension”

Male

Fed 
Female

Unfed Larva
-NOT
Infected

Partly Fed Female

© G.R. Needham, The Ohio State University
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100.0

Adult Larva Nymph

Blacklegged Tick Activity (Ohio)
Nymphs infect naïve mice before larval emergence
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(not
infected)

N h
0.0

Month

Source: ODH Zoonotic Disease Program

Become Active
at Leaf-Fall

Nymphs

© G.R. Needham, The Ohio State University
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Blacklegged ‘deer’ tick 
nymph

Blacklegged ‘deer’ tick 
nymph
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1
4

3

2

1
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Blacklegged Ticks 
submitted to ODH-ZDP

1

1

1

3

1

1

1
1989 – 2009 3 2

1

3

2 2

3

2
1

1

1 1 Total : 51
Counties : 262

ODH Zoonoses Disease Program

© G.R. Needham, The Ohio State University
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Blacklegged Ticks submitted to Blacklegged Ticks submitted to 
ODHODH--ZDP in 2012ZDP in 2012

3
29

16 17

5

3

4

1

1

4

1

16

1

1

1

3

5

2

2012

2 26

1

2
1

211

1

1

Total : 182
Counties : 31

ODH Zoonotic Disease Program

© G.R. Needham, The Ohio State University

Counties :  
Present - 56

Established** - 26

Cumulative Data as of November 6, 2012

Likely Distribution of Likely Distribution of IxodesIxodes scapularisscapularis
Ashtabula

Lake
Trumbull
Summit

Columbiana
Jefferson
Harrison
BelmontBelmont
Monroe

Noble
Caroll

Guernsey
Holmes

Richland
Knox

Licking
Coshocton

Muskingum

6.1% of nymphal 
& adult ticks

tested positive 
by qPCR

(n=530) *

*Submitted to Frontiers in Cellular and Infection Microbiology 

** CDC criteria for “established” populations are at least 6 ticks or 2 life stages identified

Present, may be established

Believed established**

Morgan
Perry

Hocking
Ross
Pike

Jackson
Gallia

Lawrence
ODH Zoonotic Disease Program
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Ohio Lyme Endemic Counties

Blue dots=
2013 cases

ODH Zoonotic Disease Program
© G.R. Needham, The Ohio State University

Correlation of Cumulative Correlation of Cumulative 
Tick and Lyme Cases to 2012Tick and Lyme Cases to 2012

Tick Prevalence Lyme Prevalence 
ODH Zoonotic Disease Program © G.R. Needham, The Ohio State University
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CDC: Lyme Disease TransmissionCDC: Lyme Disease TransmissionCDC: Lyme Disease TransmissionCDC: Lyme Disease Transmission

• No evidence of Person-to-Person (STD?)

P t t P T i ior Pet to Person Transmission.

• No evidence of transmission via blood.

L di i d d i• Lyme disease acquired during pregnancy may 
lead to infection of the placenta and possible 
stillbirth.

© G.R. Needham, The Ohio State University

Lyme Disease: Lyme Disease: HumansHumans
Borrelia burgdorferi Borrelia burgdorferi infectioninfection

Lyme Disease: Lyme Disease: HumansHumans
Borrelia burgdorferi Borrelia burgdorferi infectioninfection

Localized Early Stage ­ 3­30 Days Post­Tick Bite
• Red  expanding rash called erythema migrans (EM)  • Red, expanding rash called erythema migrans (EM). 
• Rash may appear 3­30 
days after tick bite
(average,  7 days).

• Rash in 70­80% of cases,
expands up to 12 inches.

Early EM or 
‘bull’s-eye 
rash’

Courtesy Rob Courtesy Rob HosslerHossler & & 
Dr. Kathy CurranDr. Kathy Curran

• Rash usually feels warm, rarely itchy/painful. 
• Fatigue, chills, fever, headache, muscle and 
joint aches and swollen lymph nodes. 

yy

Late EMhttp://www.cdc.gov/lyme/signs_symptoms/index.html
© G.R. Needham, The Ohio State University
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Early DisseminatedEarly Disseminated
Lyme DiseaseLyme Disease

Early DisseminatedEarly Disseminated
Lyme DiseaseLyme Disease

Days to Weeks Post–Tick Bite
Untreated, the disease may spread to other body 
sites  producing an array of symptoms that come and sites, producing an array of symptoms that come and 
go: 

• Additional EM lesions in other areas. 
• Bell’s (facial) palsy on one or both sides.
S  h d h   d  k  tiff  • Severe headaches and neck stiffness 
due to meningitis.

• Shooting pains, may interfere with sleep.
• Heart palpitations and dizziness.

http://www.cdc.gov/lyme/signs_symptoms/index.html
© G.R. Needham, 
The Ohio State University

Late DisseminatedLate Disseminated
Lyme DiseaseLyme Disease

Late DisseminatedLate Disseminated
Lyme DiseaseLyme Disease

Months to Years Post Tick Bite
• About 60% of patients with untreated p
Lyme may have intermittent arthritis, 
severe joint pain with swelling. 

• Up to 5% of untreated patients may develop chronic 
neurological complaints months to years later, 
including shooting pains, numbness or tingling in 
hands/feet and short­term memory problems. 

http://www.cdc.gov/lyme/signs_symptoms/index.html
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• Will not get Lyme disease 
from eating venison or squirrel meat

Lyme Disease Risk:
Consuming game

from eating venison or squirrel meat

– Thoroughly cook game (no Sushi 
venison). 

• Hunting & field dressing animals 
bring us into close contact 
with infected ticks.

• Risk of bringing ticks home.

• Take care in disposing deer hides (bury/burn). 

http://www.cdc.gov/lyme/ © G.R. Needham, The Ohio State University

Tick Bite & Disease Prevention

• Apply Tick Repellent

• Tuck Pants in Socks/Shirt in Pants

• Tick-Check Daily (esp. shower/toilet time)

• Remove Attached and Crawling Ticks (save 
them)

• Sample:‘flagging’ or ‘dragging’ for risk 
tassessment

• Develop a Tick-Safe Zone

• Veterinarians: Anti-tick Product Year-Around 
& Lyme Vaccine for Dogs

© G.R. Needham, The Ohio State University
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Tick Bite & Disease Prevention

• Use repellents (follow label)

– DEET (clothing/skin)

– Permethrin (pre-treat clothing)

• Tuck pants in socks/boots & 
shirt into pants (limit access).

• Light-colored clothing to
visualize crawling ticks. 

© G.R. Needham, The Ohio State University

Tick Bite & Disease Prevention
• Tick-Check at Shower Time

• Remove and save attached and crawling ticks

Courtesy Terry Simpson

Courtesy K. Stafford III

Tickencounter.org

© G.R. Needham, The Ohio State University
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Tick Bite & Disease Prevention

• Tick-Check at Toilet Time

• Remove and save attached and crawling 
ticks

Courtesy Terry Simpson

ticks

Courtesy K. Stafford IIITickencounter.org© G.R. Needham, The Ohio State University

Attachment Site Preferences Attachment Site Preferences 
on Peopleon People

Attachment Site Preferences Attachment Site Preferences 
on Peopleon People

Blacklegged tick:No Preference Blacklegged tick:

American dog tick:Head & Neck

Blacklegged tickBlacklegged tick

Source: Tick Management Handbook, CDC
Kirby Stafford, CT 

American dog tickAmerican dog tick

© G.R. Needham, The Ohio State University
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Attachment & Disease TransmissionAttachment & Disease TransmissionAttachment & Disease TransmissionAttachment & Disease Transmission

Courtesy Mona Lisa Productions

© G.R. Needham, The Ohio State University
www.monalisa-prod.com

Deer Tick Removal from Dr. Hayes
-Same for Pets-

Deer Tick Removal from Dr. Hayes
-Same for Pets-

Tweezers
© G.R. Needham, The Ohio State University



18

Tick Bite & Disease Prevention

• Develop a Tick-Safe Zone

 Mow

 M l h Mulch

 Fence

 Treat

 Note: bird
feeders draw
rodents, deer
& birds that
may carry ticks

Courtesy Kirby Stafford
© G.R. Needham, The Ohio State University

Tick Bite & Disease Prevention

• Veterinarians: Disease Testing, 
Anti-tick Products & Vaccination

V i

Monthly Medication
& Daily Tick Checks

Courtesy K. Stafford III

Lyme Vaccines

Prevent disease in dogs & cats
that may also bring infected ticks 

in our yards and homes.
© G.R. Needham, The Ohio State University
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• MYTH: Ticks jump from trees onto passing 
hosts

• TRUTH: Rarely found higher than your 

Tick/LymeTick/Lyme--Myth Busters & PreventionMyth Busters & PreventionTick/LymeTick/Lyme--Myth Busters & PreventionMyth Busters & Prevention

y g y
knees on plants, blacklegged ticks do not 
have eyes, so how would they ‘time their 
jump’. 

© G.R. Needham, The Ohio State University

• MYTH: Hot match, fingernail polish, rubbing 
alcohol or petroleum jelly cause ticks to 
back out

Tick/Lyme Myth Busters & PreventionTick/Lyme Myth Busters & PreventionTick/Lyme Myth Busters & PreventionTick/Lyme Myth Busters & Prevention

back out. 

• TRUTH: None of them work, they may be 
dangerous and delay removal, increasing 
risk of disease transmission. 

© G.R. Needham, The Ohio State University
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We have an emerging problem We have an emerging problem 
with a small tickwith a small tick

We have an emerging problem We have an emerging problem 
with a small tickwith a small tick

BlackleggedBlacklegged 
tick nymphs
are active in 
the summer,
adults will 
be active

Nymph

© G.R. Needham

be active 
soon!

Save ticks in absolute ethanol or hand sanitizer

Larva

Resources

http://tickapp.tamu.edu/
http://www.tickencounter.org/

http://www.cdc.gov/lyme/
Buckeyes for Lyme Awareness
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Worldwide Resurgence Worldwide Resurgence 
of Bed Bugs Since of Bed Bugs Since 

Late 1990sLate 1990s

SPAINSPAIN
CANADA

ENGLAND

Sept/Oct 2013 Pestworld
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Sept/Oct 2013 Pestworld

Sept/Oct 2013 Pestworld



24

Bed bugs are 
responsible for 

severe economic 
hardships.

The Common Bed BugThe Common Bed Bug
((CimexCimex lectulariuslectularius))

HemipteraHemiptera: : CimicidaeCimicidae

Insects (true bugs)
• Temporary external parasites
• Feed only on blood   
• Prefer to feed on humans 
• Alternate hosts:Alternate hosts:

rodents, bats, birds,
pets (cats, dogs, etc.)

Not caused by bad housekeeping!!
BED BUGS CAN HAPPEN TO ANYONE!
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Bed bugs are very 
good hitchhikers!

shoe tread

• Shoes and clothing
• Backpacks
• Purses and briefcases
• Walkers and wheelchairs
• Luggage

*wheelchair*wheelchair

shoe tread

• Luggage
• Books
• MANY other items

suitcase
*Photos courtesy of General Pest Control Co.

*walker*walker

In multi-family housing, bed bugs readily 
spread to units that are adjacent, below, 

and above the infested unit.
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In multi-family housing, bed bugs readily 
spread to units that are adjacent, below, 

and above the infested unit.

In multi-family housing, bed bugs readily 
spread to units that are adjacent, below, 

and above the infested unit.
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In multi-family housing, bed bugs readily 
spread to units that are adjacent, below, 

and above the infested unit.

In multi-family housing, bed bugs readily 
spread to units that are adjacent, below, 

and above the infested unit.
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LIFE CYCLE

Egg
~0.04 inch (1 mm) long

Glued in place 1st stage nymph
~0.06 inch (1.5 mm) long

Takes a blood meal 
then molts

LIFE CYCLE
OF THE 

BED BUG 
(Cimex lectularius)

Adult (male & female)
~0.26 inch (6.5 mm) long

Takes repeated blood meals;
life span ~1 to 1½ yrs 2nd stage nymph

~0.08 inch (2 mm) long
Takes a blood meal 

then molts

Note: These images depict bugs with 
a partly digested blood meal.

Total developmental 
time (egg to adult) 

takes:
21 days @ 86F (30C)

120 days @ 65F (18C)

4th stage nymph
~0.12 inch (3 mm) long

Takes a blood meal then molts

5th stage nymph
~0.18 inch (4.5 mm) long

Takes a blood meal
then molts

3rd stage nymph
~0.1 inch (2.5 mm) long

Takes a blood meal
then molts

© The Ohio State University
Dr. Susan C. Jones &  

Benjamin R. Diehl

Life History Characteristics Show Life History Characteristics Show 
That Bed Bug Numbers Can Quickly That Bed Bug Numbers Can Quickly 

Skyrocket … Skyrocket … (Early Detection and Treatment   
are Very Important)

 Eggs Eggs 
 Glued in place
 1 – 12 eggs / day / female
 A single female can produce ~150 eggs
 Hatch in 6 – 17 days

 Nymphs (immature bugs)
 Five nymphal stages

 Adults (males & females)
 Require repeated blood meals
 Can live 12 – 18 months
 Can survive months of starvation 

 Five nymphal stages
 Require a blood meal in order to grow 
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August  2010

CDC & EPA 
Joint 

Statement

Bed bugs are a 
pest of significant 
public health 
importance!

http://www.cdc.gov/nceh/ehs/Publications/Bed_Bugs_CDC‐EPA_Statement.htm
http://www.epa.gov/pesticides/bedbugs/

Health Effects from Bed BugsHealth Effects from Bed Bugs
• Skin reactions in 70% of people 

(avg.)

• Redness

W lt• Welts

• Itching

• Secondary bacterial infections 

• Anemia

• Asthma

• Anaphylactic shock
• Psychological effects
• Sleeplessness
• Agitation
• Anxiety …
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Bed Bug Bites (Bed Bug Bites (CimicosisCimicosis))

Wide range of skin lesions (with or without severe 
itching [pruritus]):

• Small macular spots 
--flat spots with surface color (<5 or 10 mm dia)

• Papules
--solid skin elevations (<5 or 10 mm dia)

• Plaques 
--a broad papule or confluence of papules (≥1 cm)

• Prominent wheals• Prominent wheals
--rounded or flattened pale red papules or plaques 
that disappear within 24-48 hrs

• Bullae (fluid-filled blisters)

common distribution of  skin lesions 

Clinical Manifestations of Bed Bug Bites (Clinical Manifestations of Bed Bug Bites (CimicosisCimicosis))

urticariaatypical bullous lesions

• Typically on exposed skin 
• Often in groups or rows
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DiagnosingDiagnosing
Bed Bug BitesBed Bug Bites

Di i f b d b bit i l ti• Diagnosis of a bed bug bite is speculative.
• Confirmation is based on bed bug evidence. 

• Resemble bites from other insects & 
arthropodsarthropods
• Typically no red puncture spot at the center 

(such as with fleas and black flies)

• Rarely occur on the palms or soles
(such as with scabies mites)

• …
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Anemia From Bed Bug BitesAnemia From Bed Bug Bites

Canadian Medical Association Journal 181: 287–
88.

A single blood meal of an adult bed bug may have a volume

Anemia From Anemia From 
Bed Bug BitesBed Bug Bites

A single blood meal of an adult bed bug may have a volume 
of up to 7 mm3. Therefore, it would take a minimum of 
286,000 bites to suffer a blood loss of 2 liters.
“...the number of bites suffered by the (two) victims … must 

have been far larger than 286,000.”
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2009. JAMA 301(13): 1358-1366.

“There are few data to support pp
bed bugs as vectors for 

transmission of human disease 
agents.  … transmission of a 

human disease is yet to be firmly 
established.”
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Pesticide Misuse Pesticide Misuse 
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Pesticide Misuse By Desperate Pesticide Misuse By Desperate 
Residents With Bed BugsResidents With Bed Bugs

Columbus, OH  4/26/11

Columbus, OH  6/28/12

“B B b ” ( th t

What shouldn’t people do 
for a bed bug problem?

What shouldn’t people do 
for a bed bug problem?

• “Bug Bombs” (over-the-counter 
“foggers”) won’t control bed bug 
infestations.

• “Bug Bombs” may cause bed 
bugs to scatter!!!

“Bug Bombs” can 
worsen the bed bug 

problem!!
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It’s advisable to hire a licensed pest It’s advisable to hire a licensed pest 
control professional to treat for bed bugs.control professional to treat for bed bugs.

Once you’ve made sure they are 
l li d t l ti idproperly licensed to apply pesticides:

• Obtain at least 3 estimates.
• Check for satisfied customer 

references that relate to bed bug 
control. 

• Recognize that bed bug control 
typically takes several insecticide 
treatments.

Treatment Options 
(more than one often are used concurrently)

Treatment Options 
(more than one often are used concurrently)

• Insecticides 
• Residual products (dust liquid aerosols)

• Heat treatment (whole structure, container)

• Steam

• Residual products (dust, liquid, aerosols)

• Fumigation (sulfuryl fluoride)

• Sanitation measures

• Cold (usefulness is limited)
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Some Basics of Bed Bug 
Management Using 

Insecticides

Some Basics of Bed Bug 
Management Using 

Insecticides

• There is no single “magic bullet”• There is no single “magic bullet”.
• A residual insecticide is necessary.
• Control of a bed bug infestation 

typically takes several treatments.
• It is important to use several different 

formulations and often severalformulations, and often, several 
different insecticides.

• Don’t keep using the same insecticide 
(rotate insecticide use)

Launder bedding clothing etc !

Some measures to help reduce 
the number of bed bugs:

Some measures to help reduce 
the number of bed bugs:

Launder bedding, clothing, etc.!
• Wash in hot water (>120ºF, [50ºC]) 

• Keep dry items in drier on medium to hot 
setting for >30 minutes.
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Vacuuming to contain bed bugsVacuuming to contain bed bugs

Jones and Boggs. 2001. OSU Fact Sheet HYG-2158.

Health Effects from Bed BugsHealth Effects from Bed Bugs

• Skin reactions

----SummarySummary----

• Skin reactions 

• Secondary bacterial infections 

• Anemia

• Asthma

• Anaphylactic shock

• Psychological effects

• Sleeplessness

• Agitation

• Anxiety …


