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What is STARI?

Southern tick-associated rash illness, or “STARI, is a hu-
man tick-borne disease that occurs following the bite of the
lone star tick. STARI is also referred to as Masters’ disease,
in memoriam of Dr. Edwin Masters, the Missouri physician
who first recognized the disease in his patients. STARI

is often described as a “Lyme-like illness” due to the red
expanding rash called erythema migrans (EM) or the “bulls
eye rash” that occurs after a tick bite. Other symptoms

of STARI that are similar to symptoms of Lyme disease
include headache, fatigue, and muscle and joint pain (CDC
2015). The tick vector of STARI is known, and scientists
know that some wildlife species play a role in maintaining
the disease in nature, but very little else is understood about
the natural history of this mysterious illness.

What causes STARI?

STARI is associated with the bite of Amblyomma ameri-
canum, the lone star tick. The lone star tick is the most
common and aggressive human biting tick in the South
and accounts for over 90% of human tick bites in the region
(Stromdabhl et al. 2015). Currently, the bacteria that causes
STARI infection in people is unknown (Masters et al. 2008;
Vaughn et al. 2010). This mystery is a subject of ongoing
research and conversation among researchers, physicians,
and the general public. Besides the fact that the disease

is spread by the lone star tick, we know very little about

STARI. We do not know the pathogen or entity responsible
for making people sick, and the natural history of STARI
remains enigmatic (Vaughan et al. 2010).

Figure 1. EM-like lesions caused by STARI.
Credits: CDC 2015. http://www.cdc.gov/stari/symptoms/index.html
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Figure 2. Amblyomma americanum or lone star tick adult female
(upper left), adult male (upper right) and one of the immature stages
(lower middle). The white dot on the back of the adult female gives it
the name lone star tick.

Credits: Katherine Sayler

How is STARI different from Lyme
disease?

In the United States, known tick vectors of Lyme disease
are Ixodes scapularis, or the black-legged tick (aka the deer
tick), in the east and Ixodes pacificus, or the western black
legged tick, in the west. Lyme disease is caused by infection
with Borrelia burgdorferi, and other closely related Borrelia,
which are corkscrew-like bacteria called spirochetes.
Symptoms of STARI are similar to Lyme disease, but STARI
has a milder outcome than does Lyme disease. STARI
patients generally respond more rapidly to antibiotic
treatment than Lyme disease patients. Finally, the vectors
of the two diseases differ: the lone star tick does not spread
Lyme disease, and the black legged tick does not transmit
STARI (Oliver et al. 2013).

Figure 3. Male Ixodes scapularis tick.
Credits: Katherine Sayler
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The geographic distributions of these two diseases are

also different: Lyme disease is primarily reported in the
Northeast and mid-Atlantic, and in the north central
United States, primarily Minnesota and Wisconsin, with
some cases occurring along the West Coast. STARI occurs
predominantly in the southeastern United States. However,
the geographic distribution of lone star ticks is expanding
both north and west, along with white-tailed deer, which
are an important source of blood for adult and immature
lone star ticks (Paddock and Yabsley 2007; Goddard and
Varela-Stokes 2008). The expansion of the lone star tick has
the potential to make diagnosis for Lyme or STARI more
difficult in areas where both tick vectors overlap.

What should | do if | get bitten by a
tick?

Remove the tick as soon as possible using fine-tipped
tweezers by gently grasping the tick close to the skin’s
surface and steadily pulling outward with even pressure.

Do not squeeze the body of the tick and never jerk or twist
the attached tick, because jerking and twisting can cause
the body of the tick to separate and leave the mouth-parts
embedded in the skin. Pulling the tick out with your finger
nails is difficult and might cause you to crush the tick, so
the use of tweezers for tick removal is recommended. If you
are unable to remove mouth-parts of the tick, leave it alone
and allow the skin to heal. Never use “folklore” methods for
removing an attached tick, such as applying nail polish or
petroleum jelly to “suffocate” the tick, or burning the tick
in an attempt to force it to detach (CDC 2015, Colville and
Berryhill 2007).

Once the tick is removed, thoroughly clean the area of

the bite with soap and water, rubbing alcohol, or iodine.
Save the tick for identification by an expert by placing it

in a sealed container in the freezer (a re-sealable baggie
works well), or directly store the tick in a vial with rubbing
alcohol. Monitor yourself for rash development around

the site of the tick bite. Usually, a rash will appear within 7
days. If you start to feel any additional symptoms (fatigue,
headache, fever, and muscle and joint pain), see your
physician and tell them you were bitten by a tick. Currently,
there are no diagnostic tests available specifically for STARI
because the causative pathogen, or bacterium responsible
for STARI, is unknown. Identification of the tick, along
with recognition of signs and symptoms, may help your
physician in determination of a diagnosis.
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Figure 4. Geographic distribution of lone star ticks.

Credits: CDC 2015. http://www.cdc.gov/ticks/geographic_distribution.html

What can | do to prevent a tick
bite?

Avoid densely wooded, brushy areas, as well as high grass
and leaf litter. Wear appropriate clothing for protection
(i.e. long pants, long sleeves, socks with pant hems tucked
inside, and light-colored clothing to easily spot ticks) when
working or playing in these areas. Insect repellent-treated
clothing is available for purchase and products that contain
0.5% permethrin are available for application directly onto
clothing and outdoor gear (e.g. boots, tents). Be sure to
follow the directions on the product label and allow these
items to dry completely before use. Apply preventative
products (acaricides) to your pets to protect you and

your family from tick bites. There are many options for
protecting pets against ticks including topical treatments,
sprays, dusts, or collars. Dogs are particularly susceptible
to tick bites, putting them at risk for a variety of tick-borne
diseases, which can also be acquired by people (e.g., Lyme
disease, rickettsiosis, and ehrlichiosis). Check yourself and
your pets regularly for ticks, and remove ticks from your
clothing or skin as soon as possible (CDC 2015, Colville
and Berryhill 2007).

Glossary

Erythema migrans (EM) lesions are red, expanding rashes
that occur following the bite of a tick. The term is from New
Latin and means “migrating redness.”

Vectors are organisms (usually biting insects and ticks) that
transmit pathogens from one animal to another.

Spirochetes are flexible, spiral-shaped or coiled bacteria.
There are a variety of genera, including Borrelia, the
causative pathogen of Lyme disease, and Treponema, the
causative pathogen of syphilis.
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