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Ehrlichiosis (Human Moenocytic and Granulecytic)

Human Moenecytic ERrlichiosis
(e, R e
Causative Agent — Bacteria - il PR
Elrlichia chaffeensis & E. ewingil AR ANEY
Tick VVector Species — Lone star tick. |~ | ! b |

IHuman Granulocytic ERrlICAIOoSIS i
(HGE) e

Causative Agent — Bacteria - . 4 'j!‘_,-'_ E
Anaplasmosis phagocytophia %}f; i

Trick VVector Species — Black legged tick
(a.k.a. deer tick).



Human Monoecytic EQrlichiosis (HME) Transmission

Transmission Season (When 80. | April-September
10/ 90%%, ofi ULS. cases oceur)

Minimum Tick Bite Duration 24 AOUKS
for Transmission

Most HME transmission 6CCUrs 1N the areas of southeastern
andisouith centrall U.S. ( ) where lone star ticks eccur,
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Tick Irransmission of HME:

White tailed deer serve as the primary diSease reserVvolr
where larval, nymphaliand adult lene star ticks can
pecome infected with E. chafifeensis.

Infected or Uninfected Adult Female Unisfected 1¥ Blovd Meal

3 Blomd Meal
Adult Mating

- Primary Route
» = «pSecondary Route

Proposed transmission cycle for Ehrlichia
chaffeensis in lone star ticks




Tick Transmission of HME:

Only nymphal and adult - lone star ticks feed on
humans or transmit HME to humans.

Adult ticks are the most important vectors.

Dogs and deer may also serve as disease reservoirs
where ticks become Infected with E. ewingii.

Several other tick species have tested positive for E.
chaffeensis and It Is possible that American dog ticks
play a small role in HME transmission.



Human Granulocytic Ehrlichiesis (HGE) Transmission

Transmission Season (when 80 | April-September
10 90% of U.S. cases occur)

Minimum Tick Bite Duration 24 - hours
for Transmission

Most HGE transmission occurs in the areas of northeastern
and north central U.S. ( ) where deer ticks are common.

Deer tick distribution 1~
B Lone star tick distribution
B Overlapping distribution (deer ticks and lone star ticks)




Tick Transmission of HGE:

Small rodents serve as the primary disease reservoir
where larval, nymphal and adult deer ticks can
pecome infected with Anaplasma phagocytophila.

Infected or Uninfected Aduli Female Uninfected 1# Bload Neal
Fuades scoapnlaris Uninfected Larvac :

’ 3 Blaod Meal 2md Blood Meal

Aduli Meating

e Primary Route
« =»Secondary Route

Proposed transmission cycle for Anaplasma
phagocytophyla in deer ticks




Tick Transmission of HGE:

Only nymphal and adult - deer ticks feed on humans.

Both nymphal and adult deer tick stages can
transmit HGE to humans, but nymphal deer ticks
are more Important as vectors.

Because the deer tick Is invelved in Lyme disease
transmission, HGE may be common wherever Lyme
disease Is common.

No other tick species are known to play a role in HGE
transmission.



Cy/mer Disease and Seuthern Fick Assoclated Rash
Iliness (STARI)

ISyime: IDISease e
Causative Agent — Bacteria e
(SpIrechete) — Borirelia hukgdormer e (g ﬁ;‘;—_ §

ick-Vector Species— Blackiegged tick _}ﬁ e
(@.kea. Geerrtick).

STARI
Causative Agent — Bacteria ”1 Sl 2l
(spirochete) — Borrelialonestarl  [F & o
£Es &,
THck \Vector Speciesi— lLone star A 1I 5
tick. . S =




DIstriUbIon eff deer ticks and IEyme: diseasein U.S;

MNational Lyme disease risk map with four categories of risk

Areas of predicted
Lyme diseasa
fransmission

High risk
Modorabe risk

Loey nmk

I:l Blirirmal ar ri risk

CDC

Note: This map demonstrates an approximate distribution of predicted Lyme disease risk in the

United States. The true relative risk in any given county compared with other counties might
differ from that shown here and might change from year to yvear. Risk categories are defined
in the accompanying text. Information on risk distribution within states and counties is best

obtained from state and local public health authorities.




[Cy/mie! Disease Iiiransmission

IFransmission Seasen Viay=July: (Whenrnymphal
(Wiaen moest: CaSes| OeeUlR) deer: ticks are feeding)

MiRimUumERck _
Biter Duration for &

Tiransmission nymEn
24 lours “uon” SPRING
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[=V/inie; Disease Framnsmission

Smalll redents serve: as fooed for larvall ticks and as the
FESERVEIr NEStS oK [LymEe dISease.

Nymphal deerr ticks fieed onmammeals (rodents; degs,
GEen);, anad BIrasiseme el WhiIchimay.alserplay Keles
as IFeserVoIrs for' Lyme disease.

Only nymphaliand adult - deer ticks feed o NURans ok
transmit Syme diSease teruimans:

Nymphal deerr ticks are the most Inpoertani: VECLOKS;

INGIGTREK LICK SPECIES are Knewn o play a relein [Lyme
@ISEase: tramsmIssion;



T ransmission off Seuthern Tick Associated Rash
Iliness (STARI); a LLyme disease — like 1llness

I ransSmIsSsIon Seasen (Wien ApPFI-SeptemibEr
most U.S; Cases| 0ceulr)

Minimum hick Bite Duration 24 AOUIES
or lransmission

White tarleal deer serve as the reservolirWhere larval,
Aymphaliand adultliene star tcks pick Uup: the B,
loREstari Patiegen:

STARI IS transmitted to
AUMARAS By ot
Aymphaland adulitiene
star ticks.

STARI Endemic Zone




Fransmission off Banesios|s

T ransmission Seasen (Wien JUne-Septemier
most U.S; Cases| 0ceulr)

Causative Agent — Protezoa— _'g_] _
Saesia microti '

\/ECLor Species— Black leggeaiticik or
(@-k.a. deertick). = (?

lLarval deer ticks feed on small gk
Fodents WhIchI SerVve as; the
FeSerVvolr hosts foxr Bakesia microtil .




Fransmission off Banesios|s

Nymphaliand adult = deer ticks transmit B, microtl te
AUMaRs:

SINCENLS AISCOVErY N L969) moest hnan; Cases) ofi
[52l9esIesiS nave Been recorded In the coastal
northeastern states (INew Jersey, New: York,
Connecticul;, Rheae sland anaiiViassachusetts), Ui i
nas alse eccurred i Minneseta amnd VWISComnsin.



Transmission of Tularemia

most U.S. cases occur)

T ransmission Season (When May-August

Causative Agent — Bacteria —
Francisella tularensis

Although Tularemia can be spread
In many ways (e.g., aerosol,
contaminated water, deger: fily bites,
etc.) the majority of American
cases result fromtransmission by
tick vectors.

Tick \Vector Species— American dog
ticks and' lone star ticks




Transmission of Tularemia

_arval and Nymphal and ticks are infected when
feeding on rabbits and voles.

Reported cases of Tularemia in the United States, 1990 - 2000

Number of Cases’
«
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Prevention of Tick Borne Diseases
Avoldance ofi Trick Habrtats and TFicks

Avoid prolonged periods in tick habitats (humiad forest
envirenments with dense undergrowth and/or heavy: leaf litter;
tall weeds along forest margins, tree lines, forest trails and
small forest clearings).

Wear: repellents (DEET or Permethrin) on clothing and shoes.
\Wear: light colored clothingand tuck pants legs Under socks.

Thoreughly check yourself (clothing and bedy) after spending
time In tick habitats; use a full length mirror If possible.



Prevention ofi Tiick Borne: Diseases

Tick Removal

1'he transmission ofi tick bormne diseases may. require
AoUrS or days of feeding time, so prompt tick removal
greatly reduces the chance of disease transmission..

Carefully remoyve tick using tweezers.
Washandl disinfect tick bite site.

Save tick 1n vial of alcehol for future identification.
[T you subsequently become Ill; tick identification
might previde a clue as to the nature of your Illness.



Tick and Disease Control Tactics

Application ofi Insecticides

Residual insecticides can e sprayed on foliage
prush and the ground areund kennels; or In a
perimeter around property. Granular insecticides
can be broadcast over large areas of forest floor
around residential areas.

IHabitat Vianagement

When In proximity to areas of human activity, brush
and leafi litter that may serve as harborage for rodents
and ticks can e moewed! or removed.



Tick and Disease Control Tactics

Deer Vianagement

[Deer are the most Important source of food fior adults
ofi several tick species. g= S T
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Blood acquired from
deer allows adult
ticks to lay eggs.
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Deer are also a source
of several tick borne

pathogens Deer ears covered by hundreds

of lone star ticks

Reduction of local deer populations reduces the
source of food and diseases; fior ticks.




Tick and Disease Control Tactics
Controllof Ticks on [Deer using a “4-Poester Device™

Experlmental deer feedlng station calledia 4-Poster.

By applymg msectlc:lde 1{0)
deer’s ears, the 4-Poster has
pbeen able to reduce local tick
populations by > 95% In
several locations.

American Lyme Disease foundation



Tick and Disease Control Tactics
Redent Vianagement

|_arvae and nymphs of many. tick species feed on
rodents and acquire pathogens. Reduction of local
rodent pepulations will reduce the source of food
and disease for ticks.

Controllof Ticks on Redents Using Trreated Bait Stations

Studies are being conducted by the CIDC using rodent bait
Doxes containing Insecticide treated rollers that kill larval and

nymphal ticks on wild redent populatiens When rodents come
to feed on bait.



