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ontrolling tick infestations

in dogs and cats is important

not only because ticks are
nuisance parasites, but also because
they are vectors of numerous bacter-
ial and protozoal diseases. Tick con-
trol is, therefore, a major component
of disease prevention and should
begin with an understanding of tick
ecology in your practice’s region.!
You need to know the various
aspects of tick biology and control so
that you can educate staff members
and clients. The three most impor-
tant aspects to convey are the chang-
ing geographic distribution of ticks,
our inability to control ticks’ wildlife
hosts, and the differences between
flea and tick control. These factors
likely cause most of the real and per-
ceived tick-control product failures.
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TICK ECOLOGY AND SPECIES

Most ticks that infest dogs in North
America are considered three-host
ticks; each successive stage (larva,
nymph, and adult) feeds on separate
hosts after molting. The adult female
feeds on a host until engorged, drops
off, deposits an egg mass typically
numbering in the thousands in the
environment, and dies.

In the United States, the most
common tick species that infest dogs
are Amblyomma americanum, Ambly-
omma wmaculatum, Dermacentor vari-
abilis, Dermacentor andersoni, Ixodes
scapularis, and Rhipicephalus san-
guineus.! The one-host tick, Otobius
megnini, may also be recovered from
dogs. A. americanum, Dermacentor spe-
cies, and I scapularis can also infest
cats, but not as frequently as dogs.’

Historically, Dermacentor species
were some of the
most common ticks
infesting ~ North
American dogs. In
the typical life cycle
of D. wvariabilis
(American dog
tick), the larvae feed
on small mammals,
such as rats and
13 Nymphs
feed on dogs, rab-
bits, raccoons, opos-
sums,
small- to medium-

mice.

and other

1. An unengorged female Amblyomma americanum fick.

sized mammals. The

adult ticks feed on dogs, horses, cat-
tle, and other large mammals—
including people. Dermacentor vari-
abilis is found in the central and east-
ern United States from Florida to
southern New England and from the
Atlantic Coast to the eastern sections
of the plains states. Dermacentor vari-
abilis populations also occur along
the Pacific West Coast. A closely
related species, D. andersoni (Rocky
Mountain wood tick), is found in the
Rocky Mountain states and south-
western Canada. Dermacentor species
are important because they can
transmit Rocky Mountain spotted
fever (Rickettsia rickettsii), tularemia
(Francisella tularensis), and cytaux-
zoonosis (Cytauxzoon felis).! These
species can also cause tick paralysis.
Amblyomma americanum (lone star
tick) is increasing in importance
across much of the Southern, Mid-
western, and Eastern states (Figure 1).
Once considered a Southern-
dwelling tick, its geographic range
appears to have expanded.* Several
environmental and host factors may
have contributed to its increased geo-
graphic distribution and abundance.
Amblyomma  americanum prefers
woodland habitats with dense under-
brush. Therefore, urban and rural
reforestation efforts have increased
this tick’s suitable habitat. In addition
to infesting a wide range of mam-
malian and avian hosts, A. americanum
has expanded its geographic range



with the help of two of its
wildlife hosts.* The white-
tailed deer is considered the
preeminent A. americanum
host because all three life
stages feed successfully on
white-tailed deer.* The ticks
generally fall off into wooded
habitats after engorgement.*
The growing numbers and
increased geographic range of
white-tailed deer have allowed
A. americanum populations to
proliferate.* The second host,
the wild turkey, utilizes similar
habitats and is an excellent
host for larval and nymphal A.
americanum. As wild turkey
populations have increased
across North America, they
have helped reintroduce and
increase A. americanum popu-
lations.* Numerous animals
can serve as larval and nym-
phal hosts for this species,
including rodents, rabbits,
dogs, cats, fox, coyotes, deer,
people, and a variety of birds.
Adult ticks feed on hosts, such
as deer, cattle, horses, sheep,
dogs, cats, and people.!

Amblyomma  americanum  1is
also a vector of Ehtlichia chaf-
feensis  (human monocytic
ehrlichiosis), Ehtlichia ewingii,
and Borrelia lonestari (Southern
tick-associated rash illness).! It
has also been implicated in
tularemia transmission. While
not as common, A. maculatum
(Gulf Coast tick) can infest
dogs and carries Hepatozoon
americanum, the etiologic
agent of American canine
hepatozoonosis. This disease’s
transmission 1s unique because
infection occurs when dogs
ingest the ticks.

Rhipicephalus  sanguineus
(brown dog tick) is a three-
host tick that prefers to feed
on dogs. This species is of
considerable concern because
it can inhabit
human dwellings." Kennel

kennels and

or home infestations distress
pet owners and are extremely
difficult to eradicate. This tick
often crawls up walls and
hides in false ceilings. The
species is intolerant of cold
and persists in temperate
regions. Rhipicephalus sangui-
neus can transmit Ehrlichia
canis (canine monocytic ehrli-
chiosis) and Babesia canis (ca-
nine babesiosis).!

Another tick species with
well-documented geographic
expansion 1is I scapularis
(blacklegged tick, also referred
to as the deer tick or Lyme
disease tick) (Figure 2).°> This
species 1s found throughout
the Midwest and Eastern
United States. Like A. ameri-
canum, 1. scapularis distribution
is linked to white-tailed deer
abundance and distribution.!®
While adult females feed pri-
marily on white-tailed deer,
they will also parasitize dogs,
raccoons, and other wildlife.
Larvae feed on a variety of
small mammals, including
mice, squirrels, voles, shrews,
and raccoons.'” Nymphs feed
on mice, squirrels, chipmunks,
raccoons, opossums, shrews,
cats, and people. Ixodes scapu-
laris is the primary vector of
Anaplasma  phagocytophilum
(formerly Ehtlichia phagocy-
tophila or human granulocytic
ehrlichiosis agent) and Borrelia
burgdorferi (Lyme disease) in

the Central and Eastern
United States. In the Western
United States, Ixodes pacificus 1is
the vector of B. burgdorferi, and
in parts of the Rocky Moun-
Ixodes

tains, neotomae

transmit B, burgdorferi.”

can

TICK CONTROL

Numerous studies have evalu-
ated acaricide efficacy against
ticks infesting dogs. Current
data suggest that of the U.S.-
registered compounds, amitraz
(impregnated collar), fipronil
(spray and spot-on formula-
tions), and permethrin (spray
and spot-on formulations)
have the greatest activity
ticks SR
Selamectin is also effective
against ticks but its slower

against on dogs.

speed of kill may not be clini-
cally acceptable in heavy tick
infestations.! Fipronil (spot-on
formulation) 1s highly effec-
tive and safe for cats.

Rapid kill or prevention of
attachment and feeding is
important in tick-transmitted
disease prevention.'® While it’s

® The three
most impor-
tant aspects
to convey are
the changing
geographic
distribution of
ticks, our
inability fo
control ticks’
wildlife hosts,
and the
differences
between flea
and tick
control.
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2. An unengorged female Ixodes scapularis fick.



* The increased
tick popula-
tions mean
that pets are
encountering
ticks more
frequently
and are
exposed to
more ticks
per encoun-
ter, and
clients may
be seeing
more ticks on
their pets
than in the
past.

generally accepted that killing
ticks within 24 to 48 hours of
attachment will prevent dis-
ease transmission, this may not
always be correct. More re-
search is needed to determine
the exact transmission times
of the various pathogens to
dogs and cats.

When dogs were infested
with adult B. burgdorferi-
infected I. scapularis ticks seven
days after placement of ami-
traz-impregnated collars, none
of the dogs seroconverted to B.
burgdorferi.'* Fipronil spray pre-
vented B. busgdotferi transmis-
sion after dogs were exposed to
adult I scapularis ticks seven and
28 days after treatment.!® A
fipronil-(S)-methoprene spot-
on formulation was 100%
effective in preventing B. burg-
dotferi transmission when the
tick challenge occurred seven
days after treatment. In the
same study, the formulation
protected six of eight dogs
when the challenge occurred
28 days after treatment.’® An
imidacloprid-permethrin spot-
on treatment was 100% effec-
tive in preventing transmission
of B. burgdotferi and A. phagocy-
tophilum when dogs were
exposed to infected adult I
scapularis ticks seven days after
treatment.'®'” In addition, a
field study demonstrated that a
fipronil spot-on formulation
could markedly reduce E. canis

seroconversion. '8

While such studies dem-
onstrate the efficacy of various
tick-control products, practi-
tioners should advise clients
that a particular product
might not completely prevent

tick-transmitted disease. Once
you dispense the product, sev-
eral variables come into play,
including bathing frequency,
water exposure, treatment fre-
quency and timing, reinfesta-
tion pressure, and potential
acaricide susceptibility differ-
ences between tick species.
Occasionally, a product
applied according to label rec-
ommendations may not ap-
pear to control the problem.
This may be real or per-
ceived—based on pet owners’
expectations of product per-
formance and reinfestation
rates. In these situations, con-
sider additional tick-control
measures. Destroy refuge areas
for ticks and tick wildlife
hosts. Removing or burning
tall grass, brush piles, and
weeds between runs and
fences and along buildings can
kill some ticks outright, allow
for sunlight penetration to
desiccate remaining ticks, and
reduce harborage for wildlife
tick hosts. The controlled
burning of forest canopy and
grasslands may reduce A.
americanum and I, scapularis
populations short-term.'*?
For brown dog tick infesta-
tions, spray acaricides into
cracks and crevices, behind
and under cages, and along
ceiling boards. Effective, envi-
ronmental tick-control com-
pounds include cyfluthrin,
permethrin, and s-fenvalerate.
Make sure the acaricide is dry
before allowing animals or
people on the premises to
minimize toxicity issues. These
same compounds also work
outdoors. Rarely is wide-

spread acaricide application
necessary in yards. Spot treat-
ment along fences, kennels, or
shaded areas is preferred. For
unusually large tick popula-
tions, it may be necessary to
restrict pet access to the tick-
infested environments.

DISCUSSION

It's apparent that the geo-
graphic range and density of
certain tick species have
increased over the past 20 to
30 years.>® There are many
reasons for these changes,
including shifts in climate,
vegetation, agricultural prac-
tices, and wildlife host abun-
dance. Tick infestation pres-
sure may be much higher, and
the associated tick-transmitted
diseases may be more preva-
lent in some locations today
than in the past.

The increased tick popula-
tions mean that pets are
encountering ticks more fre-
quently and are exposed to
more ticks per encounter, and
clients may be seeing more
ticks on their pets than in the
past. Because tick products do
not kill or repel all ticks
instantly, clients may get the
false impression that the prod-
ucts are not performing well.
Tell clients that they must
strictly adhere to tick control
and prevention programs.
Because of climatic, host, and
habitat changes, year-round
tick prevention programs may
be necessary in many loca-
tions. Tailor these programs
along with heartworm, flea,
and other broad-spectrum
parasite prevention protocols.






