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ABSTRACT: Mite infestations are important in dermatology because these may cause dermatologic
diseases that range from papulosquamous eruptions to urticarial lesions to bullous eruptions and may
spread infectious diseases. These clinical manifestations are important to recognize because mite-
associated diseases may have systemic complications and may be confused with other dermatologic
conditions. In treating mite infestations, oral antibiotics may be necessary. Prevention of infestation
may be accomplished by pre-treating clothing with permethrin, using insect repellent N,N-Diethyl-
meta-toluamide on clothing and skin, and treating animals infected with mites. This article will review
etiology, clinical manifestation, and treatment of mite infestations.
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Introduction

Mites are very small arthropods that may parasitize
animals, humans included, or feed on organic
matter. Mite infestations may cause dermatologic
diseases that range from papulosquamous erup-
tions to urticarial lesions to bullous eruptions and
may spread infectious diseases. These clinical
manifestations are important to recognize because
mite-associated diseases may have systemic com-
plications and may be confused with other derma-
tologic conditions. In treating mite infestations,
oral antibiotics may be necessary. Prevention of
infestation may be accomplished by pre-treating
clothing with permethrin, using insect repellent
N,N-Diethyl-meta-toluamide (DEET) on clothing
and skin, and treating animals infected with mites.
This article will review etiology, clinical manifesta-
tion, and treatment of mite infestations.

Chiggers

Chiggers, also known as harvest bugs, harvest
lice, harvest mites, jiggers, Mower’s mites, and red
bugs to name a few, are worldwide inhabitants
(FIG. 1). The general term “chigger” refers to all
larval forms of the trombiculid mite. In the United
States, Eutrombicula alfreddugesi is abundant
in the southeastern and south central regions,
whereas, in Europe, the mite Neotrombicula
autumnalis is more prevalent. The mites lay 40 eggs
each month on leaves, blades of grass, or exposed
ground (1). The eggs hatch in 1–2 weeks (1), and,
after a dormant prelarval phase, the six-legged,
red-colored larvae will cling to plants and wait for a
host to brush up against them. Many mites require
a relative air humidity of 80%, which is why they
are typically not found on vegetation greater than
30 cm off the ground (2).

These larvae often feed on birds, reptiles, and
small mammals, and, once they have fed for 3 or
4 days (1), they will drop off of their host. They feed
by penetrating the stratum corneum with a feed-
ing tube and injecting digestive enzymes that
allow them to consume broken-down tissue (3).
The chiggers are barely visible to the unaided eye
at less than 1 mm in length and will often go
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unnoticed even after the host has been bitten. After
they finish their meal, they continue their matura-
tion into their eight-legged nymph and adult stages
(4).

The trombiculid mites prefer warm-blooded
hosts, so the human can indiscriminately be a
source of nourishment (5). Bites are more prevalent
in the late summer and early autumn (6) and
appear as grouped papules, papulovesicles, or urti-
carial wheals, which may progress to pustules.
Although the first few exposures may be asymp-
tomatic (5), over time, the lesions become
extremely pruritic and can typically be found
behind the knees, on the ankles, between the toes,
and along the borders of undergarments. The mites
can reside at sites where the clothing constricts
and impedes their forward movement, and bites in
those areas will have a characteristic circumferen-
tial distribution.

If the patient has a sufficient allergy to mites,
vesicles and bullae may appear at the various bite
sites. Patients may be misdiagnosed with scabies
from penile and scrotal lesions. Children can
present with “summer penile syndrome,” where a
hypersensitivity response to chigger bites that
occur during the months when they are most active
and manifests as swelling, pruritus, and dysuria
(6). In Asia, chigger mites are disease vectors for
scrub typhus. They are also suspected to be the
vectors of diseases such as hemorrhagic fever with
renal syndrome, hantavirus pulmonary syndrome,
ehrlichiosis, and other borrelial diseases.

Treatment of the chigger bites is aimed at relief
of the symptoms. Although there is no widely
accepted treatment regimen, options may include
topical anesthetics, topical antipruritics, potent
topical corticosteroid preparations, intralesional
corticosteroid injections, oral antihistamines, or
counterirritants. There have been reports that

topical anesthetics with pramoxine can be useful
and that topical antipruritics with camphor and
menthol can also help alleviate the accompanying
intense pruritus (4). Additionally, potent topical
corticosteroid treatments can also effectively treat
the pruritus, but, unfortunately, the effect is not
immediate, and the area typically needs to be
occluded (4). Occluding the bites may actually
increase the sense of itching, which may decrease
patient compliance, but has had success with a
technique of adding ice over the affected area to
cool and soothe the pruritus (4). The topical steroid
is placed first, then covered with a plastic wrap.
Lastly, the ice is placed on top of the plastic (4).
Many soldiers had reported symptomatic relief
from the off-label use of propylene glycol as a
counterirritant to the chigger bites acquired during
field exercises (4).

Intralesional corticosteroids have also been
used when patients did not respond to topicals (4).
For atrophy at higher concentrations to be avoided,
concentrations between 2.5 and 5 mg/mL can be
used (4). For patients with unrelenting pruritus
despite the above treatments, excision of the bite
lesion may be the only option for relief (4).

Preventive methods that include avoidance of
high-risk areas, as well as the use of the insect repel-
lent DEET on both clothing and skin, and wearing
clothing treated with permethrin, a synthetic pyre-
thriod, are very effective. Higher concentrations of
DEET correspond to longer efficacy, not increased
efficacy. According to the American Academy of
Pediatrics, repellants containing DEET with a con-
centration of 10% appear to be as safe as products
with a concentration of 30% (the plateau point and
is the maximum concentration for infants and chil-
dren) when used according to the directions on the
product labels for children over 2 months of age. It
is not recommended for use in children under 2
months of age. Formulations that offer sunscreen
and DEET in one product should be avoided
because sunscreens need more frequent applica-
tion than DEET, and this may increase the chance of
any potential toxic effects from the DEET.

Walking dandruff

Cheyletiella dermatitis in humans is typically the
result of contact with an infected pet, with most
cases resulting from an infested dog or cat. The
causative mite in dogs is Cheyletiella yasguri; in
cats, it is Cheyletiella blakei; and, in rabbits, it is
Cheyletiella parasitivorax. Cheyletiella dermatitis
is also known as “walking dandruff” (7) because

FIG. 1. Chigger.
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the only symptom in these animals may be a mild
dorsal dermatitis, although it may range from
having heavy dandruff with mild alopecia and pru-
ritus to completely asymptomatic. Up to 50% of
rabbits on commercial colonies may be carrying
Cheyletiella (8). The Cheyletiella mites do not
burrow deep into the skin, have claw like anterior
palps, and are six legged in the larval form and
eight legged in the adult form. They are obligate
parasites that live in the keratin layer of the epider-
mis where they feed on surface debris and tissue
fluids (9) and are very difficult to see with the naked
eye. They typically live out their life cycle on one
animal host (10,11), where they mature from egg to
adult in only 3 weeks, and the males will die within
2 days if separated from their host organism (9).
Although females (and possibly the eggs) can live
up to 10 days without a host (9), it is rare to find a
Cheyletiella mite without the host animal nearby
(FIG. 2). Some exceptions include one report of a
boy who napped in the sleeping area of an infected
dog and developed hundreds of pruritic lesions
(12). Another case of Cheyletiella dermatitis was
described where mites were discovered on the fur-
niture, floor, and mattress (13).

These mites are very contagious, and 20% of pet
owners with infested animals will become infected
as well (14). The reports of Cheyletiella infection in
humans typically have been on females, 40 years
old or younger who present with grouped pruritic
papules in areas that would have been in contact
with the infested pet (15). Less common are wide-
spread papules, urticarial wheals, vesiculobullous
lesions, and one report of systemic manifestations
of joint pain and numb fingertips with decreased
motion of amplitude. The Cheyletiella mites do not
take the time to burrow into or reproduce on
humans, and this presents a diagnostic challenge.
The mites typically bite the human and quickly

return to the animal host, which has been called
“bite and run” behavior (12).

A veterinarian should perform the search for
mites on the suspect animal. Simple diagnostic
tools such as adhesive tape can be attempted to see
if mites or eggs can be visualized (16). Rapid-acting
knockdown insecticidal sprays can be used on the
areas of the pet’s dermatitis to help with the collec-
tion of the mites. Caution should be used when
choosing a spray, as certain formulations may be
toxic in some animals. The sprayed areas of dan-
druff can then be carefully brushed with a fine-
toothed comb or a toothbrush, and all crust, scale,
and hair should be collected and placed in a seal-
able plastic bag. With the addition of alcohol to
the contents of the bag, the mites tend to float
although most of the debris should sink. Vacuum
cleaners with in-line filters can also be used to
gather the mites. The filter samples are then treated
with hot potassium hydroxide and then suspended
in a concentrated solution to retrieve the mites
(17).

Treatment for Cheyletiella-infested animals has
included the use of ectoparasitic shampoos and
dips. Canine cheyletiellosis has also been treated
with a combination of permethrin and fipronil
sprays (18) as well as topical amitraz (19). With
reports of mites occasionally being found off the
host animal, a thorough cleaning of the pets’ sleep-
ing area would be wise to prevent possible reinfec-
tion. The lesions on the owners should disappear
within 3 weeks of their pet being appropriately
treated, and no additional treatment for the
humans should be necessary (20).

House mouse mite

The organism that causes rickettsialpox, Rickettsia
akari, is transmitted via the house mouse mite
Liponyssoides sanguineus (formerly known as
Allodermanyssus sanguineus), to the common
house mouse (Mus musculus) (21). The mouse
then serves as a reservoir for the disease. The mite’s
life cycle consists of a larval form, which passes
through two nymph stages before reaching adult-
hood (22). The nymphs and adults feed on blood
every 3 or 4 days, although they can do so much
less frequently and still survive (22). Each feeding
typically only takes 1–2 hours, and the mite swells
to many times its previous size and changes from
colorless to bright red (22). The R. akari are passed
transovarially in the mite, and L. sanguineus tend
to lay eggs after feedings. The common house
mouse may not be the only host for L. sanguineus;

FIG. 2. Cheyletiella blakei.
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the Korean vole, Mongolian gerbils, and Egyptian
gerbils may also be hosts for this parasite (23).

With a healthy population of mice to parasitize,
L. sanguineus is unlikely to seek out a human host.
Cases of humans infected with rickettsialpox have
been noted more commonly in urban areas where
the mice population has been eradicated. The
human is usually unaware that they have been
bitten, as the bite is typically painless, and a small
eschar or dark crust will develop at the site of the
bite within 1–2 days (24). This initial lesion may
have some mild erythema, but it is rarely painful
and will typically heal in 2–3 weeks on its own and
leave a small scar at the site of the bite. In a study
of 13 patients with rickettsialpox, eschars were
biopsied in five patients, and direct fluorescent-
antibody testing revealed organisms consistent
with R. akari (25).

A few days after the initial lesion, almost all
patients develop fever and malaise. Most fevers run
between 101 and 104°C (26) and are often accom-
panied by headache, stiff neck, myalgias, and pho-
tophobia. Cerebrospinal fluid studies are typically
normal (27). Conjunctival injection, pharyngitis,
cough, nausea, vomiting, and lymphadenopathy
may also be seen. The stereotypical generalized
rash of rickettsialpox (named so because of the
relationship to chickenpox) may begin at the same
time as the constitutional symptoms or up to 9
days later. The rash may start as maculopapular
and usually (but not always) progresses to papu-
lovesicular lesions (28). These lesions may be
numerous and vary in location but will scab over
and fall off without scarring.

Though similar to varicella, they can be differen-
tiated by the presence of eschars and papules,
versus the purely vesicular appearance of chicken-
pox. During the febrile phase of the disease,
patients may also demonstrate leukopenia (27,29).
Diagnosis can be made with biopsy of a lesion, iso-
lation of the organism in the blood, or serologic
testing. There is also an antibody available that
detects an antigen that is common to the group of
spotted fevers.

Treatment is not typically needed for rickettsi-
alpox, as it will resolve on its own in most situa-
tions, but, in some cases, antibiotics have been
used and shortened the duration of symptoms. If
antibiotics are used, doxycycline is preferred at the
dosage of an initial 200 mg orally and then 100 mg
every 12 hours until the patient is afebrile and
feeling well for 2–3 days. Erythromycin, tetracy-
cline, and chloramphenicol (29) have also been
shown to be effective, although some feel that,
because the illness is self-limited, it is unreason-

able to use chloramphenicol and risk the chance
of an adverse reaction (26).

Scrub typhus

Scrub typhus is also known as tsutsugamushi
disease because it is caused by the obligate gram-
negative coccobacillus Orientia tsutsugamushi
(previously called Rickettsia tsutsugamushi but is
now known to have a different genetic makeup and
antigens from the Rickettsia genus) (30).

The bacterium is introduced through the skin by
the bite from a trombiculid mite chigger, with a
major role played by the genus Leptotrombidium.
The first signs typically include headache, high
fever, and myalgias, and these begin after a roughly
1- to 3-week incubation period (31). Additional
symptoms may include nausea, vomiting and/or
diarrhea, and cough. Approximately 5–8 days after
the initial symptoms, a nonpruritic macular or
papular rash may be seen on the trunk, which can
later spread to the face, arms, and legs. Lymphad-
enopathy may also be present around the area of the
bite or may even be generalized (31–33). Pathologi-
cally, scrub typhus is a focal or disseminated vascu-
litis and may involve multiple organ systems. Neck
stiffness, tremor, delirium, and nervousness have
also been reported (31,34). The presence of an
eschar is important for diagnosis; it starts as a small
papule that enlarges, develops a central necrotic
area with ulceration, and later develops a cigarette-
burn appearance with an erythematous halo sur-
rounding a blackened crust (32,35). The eschar is
found in the areas where you would expect a chigger
bite, such as the waist where the waistband lays, or
any other area that would constrict the clothing.

Millions of people have been infected with scrub
typhus throughout Asia, with endemic areas in-
cluding China, India, Japan, Korea, Taiwan, Thai-
land, Pakistan, and Malaysia. Anyone presenting
with an eschar, lymphadenopathy, and a maculo-
papular rash in or recently from this region of the
world should be considered to possibly have the
disease. The differential diagnosis includes rickett-
sialpox, brucellosis, dengue fever, leptospirosis,
and murine typhus. Indirect immunoflourescence
antibody tests and Weil–Felix slide agglutination
tests, which show high levels of serum antibody
titer, are diagnostic (31–33,36), although, in the first
4–5 days of illness, antibody titers are often low.
Polymerase chain reaction has also been used but
may not be as readily available in all labs. Another
difficult aspect to obtaining a diagnosis is that up to
77% of people living in an endemic area may have
the antibody to Ori. tsutsugamushi (37–39).

McClain et al.

330



Without treatment, scrub typhus lasts for 2–3
weeks and has a variable fatality rate. Successful
treatment regimens have included doxycycline,
tetracycline, chloramphenicol, and azithromycin.
Chloramphenicol was the first medication proven
to effectively treat scrub typhus. It is given in doses
of 250–500 mg orally or intravenously every 6 hours
and is an effective treatment still used in some
endemic regions. Doxycycline is now considered
the drug of choice. Studies have been carried out
that compare the efficacy of doxycycline and
chloramphenicol and were based on how long
it took the patients to become afebrile and the
relapse rate. There were no significant differences
between the two treatment regimens (40). Doxycy-
cline is given 100 mg orally or intravenously twice
daily.

Tetracycline has also been tried and was com-
pared with a short duration of doxycycline. In a
116-patient multicenter trial, scrub typhus was
treated for 7 days with tetracycline or 3 days of
doxycycline. The tetracycline patients were medi-
cated four times daily at a dose of 500 mg each and
the doxycycline patients were given 100 mg twice
daily. The tetracycline group had a 100% cure rate,
while the doxycycline group cured 94%. No re-
lapses were noted in either group (41).

Azithromycin has also been considered for the
treatment of scrub typhus, and it has been com-
pared with treatment with doxycycline in 93
patients with mild disease in South Korea.
Azithromycin-treated patients were given a one-
time 500-mg dose compared with doxycycline-
treated patients who took 200 mg once daily for 7
days. Both groups had no incidence of relapse and
both regimens successfully reduced fever at a
similar rate (42). Azithromycin has also been used
in pregnant women with scrub typhus because of
its relative safety profile. One study reported that
eight women who were infected were given the
one-time 500-mg dose of azithromycin, and all
recovered and delivered healthy babies (43). Some
strains of Ori. tsutsugamushi are known to be less
susceptible to doxycycline and tetracycline, and
azithromycin may be a reasonable alternative in
areas where those strains are prevalent (44).

Combination therapy of doxycycline and
rifampin was compared with doxycycline alone in
areas of Thailand known for having strains of Ori.
tsutsugamushi with reduced susceptibility to tetra-
cyclines. Those treated with doxycycline alone
had an average fever clearance time of 52 hours,
whereas those who added daily doses of 900 mg of
rifampin were afebrile on average after 22.5 hours,
and those treated with a lower dose (600 mg) of

rifampin were clear after an average of 27.5 hours
(45).

The ideal duration of therapy to prevent relapse
has not been firmly established. One study of a
3-day therapy with either doxycycline or chloram-
phenicol showed relapse in three of six patients
treated with doxycycline and three of seven treated
with chloramphenicol within 4 weeks of com-
pleting therapy. However, 37 patients treated with
either drug for 5 or more days had no relapses,
which suggests that shorter courses of those drugs
are less effective in preventing relapse (46).

There is currently no vaccine available for scrub
typhus. Thus, mite control and chemoprophylaxis
are the two avenues for infection prevention. DEET
and permethrin are very effective in preventing
bites from mites. One report of the effects of
chemoprophylaxis had 20 individuals living and
working in an environment where scrub typhus
was endemic, with half of the individuals taking a
once-weekly 200-mg dose of doxycycline, and the
control group receiving no chemoprophylaxis.
Both groups developed antibodies to scrub typhus
(47). Only 1 of the 10 individuals treated with doxy-
cycline developed clinical disease in contrast to the
9 of 10 who developed disease symptoms from the
group that did not receive prophylaxis (47).

Avian, snake, bat, and tropical
rat mites

Zoonotic acariasis, often referred to as gamasoido-
sis, is described as a human skin disease caused by
nonburrowing hematophagous mites that typically
feed on birds and other animals. These mites
belong to the families Dermanyssidae and Macro-
nyssidae. The dermanyssid mites are ectoparasites
of rodents and birds, whereas the macronyssid
mites prey on reptiles, birds, and mammals. Avian
mites belong to the two genera Dermanyssus
(Family Dermanyssidae) and Ornithonyssus
(Family Macronyssidae). These include the follow-
ing mites that have been associated with humans:
Dermanyssus gallinae (chicken mite or pigeon
mite), Dermanyssus americanus (American bird
mite), Dermanyssus hirundinis, Ornithonyssus
sylviarum (Northern fowl mite), and Ornithonyssus
bursa (tropical fowl mite), respectively. The two
most isolated avian mites involved in human
disease are Derman. gallinae and Orn. sylviarum
(48). Both of these are cosmopolitan mites with
wide geographic distributions. Although the Tropi-
cal Fowl mite is found in both tropical and temper-
ate zones, the Northern Fowl Mite is restricted to
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temperate zones. Most commonly affecting chick-
ens and pigeons, these mites infest a range of wild
and domestic birds such as ducks, canaries, spar-
rows, robins, swallows, tiger finches, parakeets,
starlings, and white wagtails (49,50). In the United
States, these avian mites have had a significant
economical impact on the poultry industry
because of increased morbidity secondary to infes-
tation (51).

Infestation in humans has been referred to as
“avian mite dermatitis,” “bird mite rash,” “gama-
soidosis,” and even the misnomer “chicken tick
rash.” In 1809, Willan documented the first sus-
pected case of human infestation with an avian
mite, and it was not until 20 years later that an
avian mite was isolated from human skin (52).
Human cases typically result from occupational
exposure and proximity to nesting birds and, occa-
sionally, domestic pets. In poultry workers, these
mites are responsible for producing dermatitis and
asthma (53,54). Because Dermanyssus spp. are noc-
turnal feeders, most bites are incurred during
the night or in darkened buildings. Numerous
outbreaks in humans have been linked to infested
birds’ nests, particularly pigeons, which were
located on window ledges or air-conditioner in
domiciles and hospitals (55). Most of these cases
occur in the late spring and early summer when the
fledgling birds leave their roost and the mites need
to find an alternative food source. In addition to
canaries and parakeets, pet rodents such as gerbils
have been identified as a source of avian mite
infestation (50).

The bite of Derman. gallinae may be painful
and results in an erythematous papular rash that
is often excoriated because of pruritus. Less
commonly, vesicles, urticarial plaques, or diffuse
erythema may be present. Upon close inspection,
the mite may be identified as a small, red speck in
the center of the lesion. However, in contrast to
Sarcoptes scabei, avian mites are difficult to recover
from the skin, as they do not burrow and often
emigrate rapidly from the host following a blood
meal. Additionally, exposed areas including the
face and interdigital web spaces of the hands and
feet are not usually involved (56). Typically, the
areas covered by clothing are affected including
the arms and upper trunk with rare occurrences in
the axillary and pubic regions. Although closely
related to Derman. gallinae, the American bird
mite Derman. americanus is rarely associated with
human bites but may cause an acute generalized,
eczematous dermatitis in the late spring (48).
Another related avian mite, Derman. hirundinis
has been documented to cause an urticarial der-

matitis (57,58). The tropical fowl mite Orn. bursa is
associated with sharply painful bites and persistent
itching. This avian mite can be found at all times
on the host and, as a result, may induce more
irritation than other avian mites manifesting as
intensely pruritic erythematous papules. Avian
mite dermatitis, regardless of the species of mite,
may be treated topically with corticosteroids, and
the itching may subside with oral antihistamines
(50,56,57,59). For symptomatic relief, topical pra-
masone in conjunction with topical corticosteroids
and hydroxyzine has also been tried (60).

A host parasite, Orn. sylviarum completes the
entirety of its life cycle on the host but can also be
found in the surrounding habitat. A nocturnal
predator, Derman. gallinae feeds on the host at
night and hides in nesting material or the cracks
and crevices of edifices during the day and there-
fore may not be found on the host during the day.
Eradication of avian mites involves the removal
of the infested birds and nesting material. For
Ornithonyssus to be successfully eradicated, both
the host and nesting material need to be treated,
in contrast to Derman. gallinae infestation,
which may only require treatment of the host.
Ancillary house cleaning and fumigation with
pyrethroid, organo-phoshorus, and carbamate-
based acaricides may be helpful (61). More so for
Ornithonyssus than for Dermanyssus infestations,
affected individuals may be treated with topical
acaricides such as gamma benzene hexachloride
1%, crotamiton, pyrethroid (e.g., Permethrin) or
organophosphate (e.g., Malathion) compounds
(60,62–64).

Avian mites have been implicated in the main-
tenance of several arboviruses in animal reservoirs
and possible human transmission. Both Derman.
gallinae and Orn. bursa have been associated with
Western equine encephalitis, Orn. sylvarium and
Derman. gallinae have been linked to Eastern
Equine Encephalitis, and there are studies of
Derman. gallinae and St. Louis encephalitis (65–
67). However, although laboratory transmission
has been demonstrated and arboviruses have been
isolated from naturally occurring mites, the role of
these mites in human transmission is unknown.

In addition to the Ornithonyssus avian mite
species, the macronyssid mites that bite humans
include Ophionyssus bacoti (tropical rat mite),
Ophionyssus natricis (snake mite), and Chi-
roptonyssus robustipes (free-tailed bat mite).
Although coined the “Tropical Rat Mite,” Op. bacoti
(Liponyssus bacoti) affects wild and domestic
rodents from temperate and tropical regions but
not from the arctic and antarctic regions (68,69).
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Primarily, this mite preys on the brown Norway rat
(Rattus norvegicus) and the black roof rat (Rattus
rattus). The snake mite Op. natricis affects both
captive and sylvatic snakes. Preying on the Brazil-
ian free-tailed bat (Tadarida braziliensis), Ch.
robustipes has a limited range involving Central
America and the southern United States. These
mites have been isolated from bat colonies in
Alabama and Georgia (70,71).

The first documented case of human dermatitis
that resulted from rat mites occurred in Australia in
1913 (72). In the United States, human cases have
been identified in 36 states, the majority of which
occur in the spring (73,74). Similar to that of the
avian mite bites, the bite of Op. bacoti may be
mildly painful and is followed by the development
of pruritic small single or grouped 4- to 10-mm
erythematous papules and occasional vesicles or
urticarial plaques or nodules (73). Typically, bites
occur where clothing fits tightly such as on the
neck, shoulders, and waist, although all areas may
be affected. The snake mite Op. natricis has been
documented as the cause of a vesiculopapular
eruption, mainly affecting the upper extremities, in
a family who owned an infested python (75). One
case of dermatitis secondary to bat mite infestation
in California has been documented (76). Although
there are case reports of the snake mite Op. natricis
and the bat mite Ch. robustipes causing human
dermatitis, these most likely represent rare occur-
rences associated with exotic pets and handling
free-tailed bats or proximity to buildings with bat
infestations in contrast to the tropical rat mite
infestations, which are more prevalent (74–76).

Because Op. bacoti is a nest parasite and feeds
on the host for a relatively short duration, treat-
ment of the host with an acaricide is often un-
necessary. Once the exposure is eliminated, the
dermatitis is self-limited (77). Bathing will imme-
diately remove Op. bacoti from humans and
domestic animal. Treatment of rat mite dermatitis
is symptomatic and may include antihistamines
or topical corticosteroids (72,78). Previously used
topical pesticides include gamma benzene
hexachloride 1% (Lindane), alpha-chlordane and
gamma-chlordane mixture (Chlordane), and
topical benzyl benzoate 25% and 1% tannic acid
(Acarosan) (73,79). When the primary host is not
available, the rat mite is capable of surviving for
prolonged periods of time and may travel several
hundred feet in search of a blood meal (80). To For
reinfestation to be prevented, the source of infes-
tation should be eliminated. Rats should be exter-
minated, and the environment can be treated
with 25% benzyl benzoate and 1% tannic acid,

malathion, methylcarbamate, and lindane, or
fumigated with fluoridated silica aerogel dust (81).
Similarly for snake mite and bat mite dermatitis,
the affected individual may be treated symptom-
atically, and the source of infestation needs to be
eliminated.

The tropical rat mite has been shown experi-
mentally to transmit the following pathogens:
murine typhus, rickettsialpox, Q fever, tularemia,
plague, eastern equine encephalitis, epidemic
hemorrhagic fever (Haantan), coxsackievirus, and
Langat virus (81–85). This mite was implicated in
the human transmission of murine typhus in 1931,
but no cases since then have been reported (79).

Another Mesostigmatan mite, Proctolaelaps
pygmaeus (Family Ascidae) was implicated in a
case of an erythematous papular dermatitis in New
Zealand (86,87).

Itch mites

Pyemotid mites are ectoparasites of insects, par-
ticularly the larval stages of beetles, hymenopter-
ans, and lepidopterans that infest stored grains
such as wheat, barley, straw, beans, peas, cotton-
seed, tobacco, hay, grass, and broom corn. The
family Pyemotidae includes several species of
mites that affect humans including Pyemotes tritici
(Pediculoides ventricosus, Pyemotes ventricosus),
Pyemotes zwoelferi, and Pyemotes herfsi. These
mites have an unusual life cycle. The gravid female
may swell up to 2 mm in diameter. Pyemotes are
oviviparous, and gravid females will give birth to
more than several hundred immature adults. Males
are born first and fertilize the females. The females
then migrate to a new source of food (88). These
mites will infest humans as incidental hosts,
particularly if their natural prey is eliminated with
prolonged storage of grain or because of environ-
mental conditions.

In 1909, the first case of Pyemotes dermatitis in
the United States was reported in association with
hay mattresses in Indiana (89). The most common
species affecting humans, Py. tritici is also known
as the “grain itch mite,” “hay itch mite,” and the
“straw itch mite” (FIG. 3). This mite is globally dis-
tributed, and outbreaks of pruritic human derma-
titis have occurred in Europe, Africa, Eastern
Asia, Australia, and the United States. (88,90–93).
Human bites are typically associated with indi-
viduals handling straw or hay, such as agricultural
workers, but may also affect individuals handling
the same raw materials used in decorative arts
and crafts (93). Massive outbreaks have occurred
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including more than 1000 Indiana State Fair par-
ticipants who developed dermatitis secondary to
Pyemotes-infested straw that had been used for
animal bedding (94). Additional outbreaks of Pye-
motes tritici have been associated with termite-
infested wood and infestation with the common
furniture beetle (95).

First identified in Europe in 1936, Py. herfsi is an
itch mite that preys on oak leaf gall-making midge
larvae. Py. herfsi has been reported as a cause of
papular dermatitis in Czechoslovakian workers
exposed to Pyemotes-infested dust that had accu-
mulated in the loft above a porcine food shed (96).
Although not indigenous to the United States, Py.
herfsi was implicated as the cause of the outbreak
of a pruritic rash in Kansas because of infested leaf
galls in surrounding pin oak trees (97). The major-
ity of the affected individuals had an erythematous
papular rash, although one-fifth presented with
pustules, macules, or confluent erythema. Almost
half of the individuals had a rash on the neck and
arms, with the trunk less commonly affected. Typi-
cally, pruritus developed 10–16 hours after incur-
ring mite bites. Systemic symptoms including
fever, wheezing, and rhinorrhea were absent. The
rash resolved within 1 week, and symptomatic
treatment with calamine lotion, an oral antihista-
mine, and a topical hydrocortisone cream was rec-
ommended. Suggested preventative measures
included using DEET before going outdoors,
wearing light-colored and tightly woven clothing,
and keeping windows closed in wooded areas with
leaf galls. Insecticide spraying was not performed
because the mites are unexposed within the leaf
galls (98).

In addition to Py. tritici and Py. herfsi, Py.
zwoelferi has also been reported to cause human
dermatitis. An erythematous vesicopapular erup-
tion lasting 2–3 weeks occurred in individuals who

came in contact with mite-infested bunches of
dried everlasting flowers, Helichrysium angustifo-
lium, that had been imported from Yugoslavia
(99,100).

The bites of Pyemotes spp. result in a pruritic
dermatitis that has been referred to as “Barley
Itch,” “Grain Itch,” “Straw Itch,” “Hay Itch,” etc.,
depending on the infested source. The bites, which
are numerous and intensely pruritic, typically
affect covered sites especially the trunk and proxi-
mal extremities (95). Human bites are associated
with intense itching following piercing of the skin
and envenomation with potent neurotoxin pep-
tides, Txp-I and TxpII, which result in muscle con-
traction and paralysis of the mites’ insect prey,
that is, moth larvae (101–103). Vesicular urticarial
lesions, often described as varicelliform, may form
in which a vesicle develops on an erythematous
base in the center of a white wheal. The mite may
be identified in the center of the vesicle as a tiny
white speck. In 1–2 days, the vesicle may become
turbid and contain a purulent material (95). If the
source of the mites is removed, the eruption is
self- limited and will resolve in 1–3 weeks. Systemic
signs are rare but may include fever, chills, malaise,
and diarrhea (93). Treatment is symptomatic with
topical corticosteroids and antihistamines and
resolution depends on the elimination of the
source of the infesting mites (104).

To eliminate Pyemotes mites, infested areas may
be treated with acaricides. Carbamate insecticides
such as methyl bromide and carbaryl have been
used as pesticides, although methyl bromide was
removed from the market in 2005 (88,90). Pyrethrin
insecticides have also been used with some success
(88,93,105). Sulfur or gamma benzene hexachlo-
ride ointment, combined with olive oil application,
has been reported as a repellant (94,106). And,
more recently, dusting sulfur on an infested area
may be used to eliminate the mite population
(107).

Another Prostigmatan mite, Balaustrium
murorum (Family Erythraeidae) has rarely been
associated with human dermatitis. Insectivorous
and herbivorous, this mite typically dwells out-
doors on plants and soils, although, owing to its
bright red appearance, it can be conspicuous on
the walls of buildings during summer. The first
documented human case of Balaustrium dermati-
tis occurred in 1951 and involved an entomologist
working in a museum who was bitten on the upper
left arm (108). He had developed an erythematous
pruritic papule that persisted for 3–4 days. In 1956,
an outbreak of human dermatitis due to Balaus-
trium mites occurred in a Los Angeles hospital in

FIG. 3. Straw itch mite.
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which pediatric patients were bitten because of
their proximity to heavily mite-infested hospital
grounds (108). In 1998, in Japan, a debilitated
woman developed an erythematous urticarial,
popular, and ecchymotic rash. Balaustrium
murorum was identified in the patient’s hospital
room, and, following eradication, the rash resolved
(109). In addition to nosocomial attacks and inci-
dental exposure, environmental exposures may
predispose individuals to Balaustrium attacks as
evidenced by workers who had been attending a
mite-infested apple orchard (109).

Follicle mites

The follicle mites include Demodex folliculorum
and Demodex brevis. Infestation with Demodex
spp., or Demodicosis, may present with a spectrum
of clinical findings ranging from asymptomatic
erythema to severe dermatitis with alopecia. Both
feeding on sebum, Dem. folliculorum typically
resides in hair follicles, whereas Dem. brevis sur-
vives in sebaceous glands adjacent to hair follicles
(FIG. 4). These mites populate facial areas such as
the forehead, eyebrows, eyelids, and nose. Occa-
sionally, they may be found on the perioral
mucosa, ear canal, chest, and other body regions.
The mites are part of the normal flora of human
skin and only present a problem when present in
large numbers or with altered host immunity. In
heavy infestations, the mites plug the follicular
openings with subsequent inflammation and
pathologic changes. Clinical variants that result
from demodex infestation include pityriasis folli-

culorum, Rosacea-like demodicidosis, demodex
blepharitis, pustular folliculitis, papulopustular
scalp eruptions, perioral granulomatous dermati-
tis, solitary granuloma, papular demodicosis of
the face (FIG. 5), follicular spinulosus, seborrheic
dermatitis-like lesions, nonspecific facial pruritus
with or without erythema, and pseudozoster
(110–115).

One of the first variants described, Pityriasis fol-
liculorum presents with faint facial erythema with
a burning sensation and with fine scaly follicular
plugs. This condition was associated with middle-
aged women who used heavy moisturizers com-
pounded with infrequent washing. Demodex has
been implicated in the pathogenesis of rosacea,
although the association has not been unequivo-
cally determined. A distinct clinical condition that
closely mimics rosacea, Rosacea-like demodicido-
sis, presents with follicular scale and superficial
erythematous vesiculopustules that involves the
lateral as well as the central face. Unlike rosacea,
clinically, there are no telangiectasias, and, histori-
cally, patients deny flushing, persistent erythema,
or photosensitivity. In demodicidosis gravis,
erythematous papulonodules are present with
dermal granulomas containing mite remnants
phagocytized by foreign-body giant cells and
showing central caseation necrosis on histology
(116). Around the eye, Dem. folliculorum is found
in the follicles of the eyelashes, whereas Dem.
brevis inhabits the sebaceous gland of the eye-
lashes and the meibomian glands (117). The asso-
ciation of demodex with blepharitis, similar to
rosacea, has not been fully delineated (118,119).
demodex infestation in the eyelashes has been
associated with cyclical dandruff, trichiasis, mei-
bomian gland dysfunction with lipid tear defi-
ciency, and conjunctival inflammation (120).

FIG. 4. Demodex mites demodectic folliculitis.

FIG. 5. Papular demodicosis of the face.
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Human demodectic mange resembles canine
demodectic mange, and individuals may present
with erythema, hyperkeratosis, and scaling in
addition to alopecia. Scalp demodecisos may
present with crusted erythematous scaly plaques
and mimic favus (121). In patients with human
immunodeficiency virus, especially when the CD4
count is lower than 200/mm3, Demodex mites have
been associated with pruritic eruptions of the face,
presternal, and interscapular areas. Demodex may
also present a problem in other immunocompro-
mised individuals, such as those with malignan-
cies, that is, acute myelocytic leukemia (122–126).

Because these mites are universally present,
pathogenicity is not thought to be secondary to
mite presence unless five or more mites are identi-
fied in a single, low-power field prepared with
potassium hydroxide preparation, or more than
5/cm2 in a standardized skin biopsy (127,128).
Various treatments have been used in demodicido-
sis including topical salicylic acid, metronidazole,
crotamiton, lindane, and sublimed sulfur, oral
metronidazole, oral ivermectin together with
topical permethrin, and oral or topical retinoids
(110,111,129–131). Topical sulfur is recommended
as an initial treatment, even prior to permethrin
and ivermectin (132). Permethrin 5% has been suc-
cessful in treating some patients with this condi-
tion with human demodectic mange (133). A case
of scalp demodex folliculitis that did not improve
with clindamycin 1% gel eventually resolved with
topical sulfacetamide 10% and sulfur 5% cream in
addition to selenium sulfide 2.5% shampoo (134).
One case exists of a demodex abscess that did not
respond to topical therapy but eventually cleared
with oral metronidazole 250 mg three times a day
for 2 weeks (135). Facial demodex also responds
to oral metronidazole used in conjunction with
topical dilute camphor oil (136). Demodex infesta-
tion of the eyelids may be treated with topical tea
tree oil 50% weekly and daily tea tree shampoo to
eradicate this mite infestation (120).

Immunocompromised individuals may present
with more challenging cases of democidosis. In
patients with Human Immunodeficiency Virus
(HIV), ivermectin has been successfully used to
clear follicle mite infestation (137). In a recent case
series of children with leukemia undergoing che-
motherapy, none of the five children cleared with
topical permethrin 5% cream, and four received
limited benefit with topical metronidazole. Com-
plete resolution in one child occurred with a for-
mulation of topical sodium sulfacetamide 10% and
sulfur 5% (125). In another case, a child with acute
lymphoblastic leukemia was partially treated with

topical metronidazole applied twice a day for 2
weeks and completely cleared with oral erythromy-
cin and two overnight applications of 1% lindane
cream, each 1 week apart (123).

Storage (food) and dust mites

Storage mites are a significant cause of occupa-
tional allergies in agricultural workers. Storage
mites, upon repeated exposure, may cause an aller-
gic contact dermatitis, inhalational allergy, bron-
chial asthma, and even anaphylaxis. The mites
most commonly implicated in human exposures
belong to the families Acaridae, Carpoglyphidae,
and Glycyphagidae. These mites proliferate in a
warm, humid environment with relative humidity
of 80% and a temperature between 25 and 30°C.
Herbivorous and fungivorous, they subsist on fungi
and are pests of stored food products with high
moisture content. Dermatitis may be secondary
to bites, as the mite attempts to find moisture or
to contact with allergens from cast exoskeletons,
feces, or ova.

The mites belonging to the family Acaridae
include Tyrophagus longior, Tyrophagus putrescen-
tiae, Acarus siro, Acarus farris, and T. casei. In the
early 1900s, Castellani first described an occupa-
tional exposure to a storage mite. He identified
the dermatitis among workers handling coconut
kernel (copra) as copra itch, and the causative
agent of the papulopustular eruption was later
identified as the mite T. longior (138). This mite is
also known as a “mold mite,” given its close relation
to T. putrescentiae, also known as the “Mold Mite.”
Fungivorous, T. putrescentiae infests comestibles
with a high lipid and protein content such as cured
ham, cheese, smoked herring, dried fruit, and
grains (139,140). Ubiquitous, this mite has been
found in roots of plants, bulbs, and mushrooms in
addition to stored foods (141). This storage mite
has caused allergic dermatitis in handlers of cured
ham in addition to other foods (140). Additionally,
T. putrescentiae is responsible for occupational
inhalational allergies associated with farms, dairy
barns, bakeries, and grain elevator stores (142–
144). And, airborne contact dermatitis has been
reported as occurring from this storage mite (145).

The most important acarid mite in agricultural
occupational disease is A. siro (Tyrophagus siro).
This mite is considered one of the most abundant
mites in stored plant products (146). This mite is
responsible for food spoilage in addition to affect-
ing human health. A. siro is associated with con-
tact allergies in agricultural workers, bakers, and
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cheese producers (147). This mite may cause
“grocer’s itch,” “baker’s itch,” and “vanillism.”
Additionally, this pest is increasingly identified
in house dust and may contribute to bronchial
asthma and environmental allergies (148). A sibling
species complex, Acarus spp. is considered three
species with identical morphological characteris-
tics but different ecological preferences; A. farris
and Acarus immobilis occur primarily outdoors,
whereas A. siro prefers indoor storage sites
(149,150). A. farris has been reported as a cause of
human dermatitis in hay workers in Europe (147).

The cheese mite, Tyrolichus casei (Tyrophagus
casei) may be found in other stored foods including
grains and flour but is most commonly found on
cheese. Typically, this mite is often found in addi-
tion to other species of storage mites (151). Cheese
mites have been associated with dermatitis in
cheese handlers (141). At an ambient temperature
of 70 °F, these mites will complete their life cycle in
2 weeks, whereas, at 40°F, an entire month may
lapse prior to the completion of a life cycle (152).
Although cheese mites can live at low tempera-
tures, they will not survive in the refrigerator. Addi-
tionally, a thin layer of paraffin wax is typically used
as a protective covering for cheeses.

A by-product of the flour milling of grain, wheat
pollard has been associated with infestations of
Suidasia nesbitti, another Astigmatan mite. The
dermatitis that workers develop after handling
wheat pollard is known as “wheat pollard itch”
(147).

Other mites that cause contact dermatitis
belong to the family Carpoglyphidae, (Carpogly-
phus lactis) and Glycyphagidae (Glyciphagus
domesticus). Ca. lactis (Carpoglyphus passu-
larum)-infested dates were responsible for a
scabies-like eruption of the arms and face in two
women who were sorting the partially damaged
dates (153). A similar rash was described in a dock-
worker handling figs infested with Ca. lactis. On
both of his forearms and hands, he had developed
1- to 2-mm, erythematous papules with scabs
reminiscent of human scabies (154). Also known as
the “furniture mite,” G. domesticus causes vesicular
dermatitis in skin (155).

Historical accounts exist of a mite Rhizoglyphus
parasiticus as a cause of “water-itch” or “tea derma-
tosis,” a vesicular eruption that affected the feet of
workers in the Assam tea plantations during the
wet season (154). However, it was later believed
that hookworm infestation accounted for the
dermatitis. However, commonly found on plant
bulbs, Rhgizoglyphus spp. have been associated
with “bulb dermatitis” (147). Additionally, Rhizog-

lyphus has been recently identified as a cause of
dermatitis in a cheese handler (156).

For both occupational and domestic exposures,
the dermatitis is self-limited, and the elimination
of the source of the mite is the primary concern.
Storage mite dermatitis may also be symptomati-
cally treated with a topical corticosteroid and oral
antihistmaine. Elimination of storage mites has
previously relied on spraying with residual pesti-
cides such as the organophosphorus compounds.
Given concern about their potential human toxic-
ity, alternative control measures are being investi-
gated. These include insect growth regulators,
inert dusts, and plant-derived acaricidal products,
among others (157). Inert dusts such as silica gel or
diatomaceous earth have been used successfully as
stored-grain protectants (158). Plant products such
as Benzyl benzoate, derived from the Peruvian tree
Myroxylon balsamum var. pereirae Harms (Family
Fabaceae) has also been employed with success
in the control of storage mites in addition to dust
mites (157). Another plant-derived acaricide, pyre-
throids are also effective against storage mites and
degrade slowly (157). Control measures for A. siro
have included waxing the surface of the cheese and
fumigation with methyl bromide (152). Although
lindane has been used, there has been at least one
account of lindane resistance in A. siro (159).

The allergens of pyroglyphid and other storage
mites are also involved in dermatitis and inhala-
tional allergies. Astigmatan mites responsible for
dust mite allergy belong to the families Pyro-
glyphidae, Acaridae, Glyciphagidae, and Chor-
toglyphidae. More than 10 different species of
mites have been identified in house dust. The
American house-dust mite Dermatophagoides
farinae, European house-dust mite Dermatopha-
goides pteronyssinus, and Euroglyphus maynei
are the most common sources of allergen (160).
Additionally, Blomia tropicalis (Family Echymyo-
podidae) has been identified as an important
contributor to dust mite allergies in tropical cli-
mates (161). Dermatophagoides scheremetewskyi
causes feather pillow dermatitis, which presents
as erythematous papules on the face, neck and
head, has been associated with infested feather
pillows (162,163). Storage mites also are found in
dust and may contribute to allergenicity including
Glycyphagus domesticus, Lepidoglyphus destruc-
tor, T. putrescentiae, A. siro, and Chortoglyphus
ancutatus.

In addition to inhalational allergy and asthma,
atopic dermatitis has been associated with sen-
sitization to mite allergens (161). Individuals
with atopic dermatitis may exhibit immediate and
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delayed-type skin reactivity to mite antigens (164).
Although the role of dust mite sensitization in
atopic dermatitis is not completely known, aller-
gen avoidance measures have been recommended
given clinical improvement in eczema following
dust mite control (165). Reduction of mite popula-
tion and allergens is achieved by following several
recommendations. Environmental relative humid-
ity should be maintained below 50%, and carpets,
draperies, and upholstery that may retain moisture
and debris should be discarded to limit ideal
breeding conditions for mites. Mite allergens may
be decreased by encasing mattresses and pillows in
protective coverings and washing sheets, mattress
pads, and other bedding once weekly in hot water,
130°F. In addition, weekly carpet vacuuming may
decrease dust mite populations (161).

In addition to inhalational and cutaneous aller-
gies, storage and dust mites may cause anaphylaxis
following ingestion of contaminated foods. Four
cases of anaphylaxis have been reported with the
ingestion of T. putrescentiae and Dermat. farinae
contaminated “okonomiyaki,” a flour-containing
Japanese dish (166–168). Several cases of ingested-
mite anaphylaxis have resulted from storage mite-
infested wheat flour pancakes, and the syndrome
has been designated “the pancake syndrome”
(169). In addition to accidental ingestion of
Dermat. farinae, ingestion of contaminated foods
with storage mite Blomia freemani and S. nesbitti
may cause anaphylaxis (170–172).

Mange and scabietic mites

Astigmatid mites, Psoroptes and Sarcoptes mites
cause scabietic and mange disease in domestic and
wild animals. Humans who come in contact with
infested animals may be inadvertently affected.
Scab mites belong to the family Psoroptidae and
parasitize domestic and wild mammalian hosts.
These mites pierce the skin to feed on blood or
ingest sloughed skin, survive on the epidermis, and
do not burrow. Psoroptic mange results from the
inflammation and tissue damage inflicted by the
scab mites with extensive pruritus, oozing and
crusting, and hair loss. Originally, five species of
mites (Psoroptes cervinus (elk scab mite), Psoroptes
cuniculi (rabbit ear mite), Psoroptes natalensis
(cattle mite), Psoroptes ovis (sheep scab mite), Pso-
roptes equi (horse mite)) were identified as causes
of mange depending on the host preference;
however, molecular evidence suggests that these
species may not be separate entities (173–175). Ps.
ovis, the cause of sheep scab, may also affect

humans. In sheep, Ps. ovis causes inflammation
with pruritus and subsequent oozing and serous
crusting secondary to rubbing and scratching.
These “scabs” affect wool-covered areas, and even-
tually the inflammation leads to dislodged wool
with inadvertent shedding. The animals become
emaciated and may die (176). In humans, Psoroptic
skin disease resembles scabies infestation. Typi-
cally, the distribution of the dermatitis is depen-
dent upon the areas that come in close contact
with the animals. In previous study of sheep scab
affecting humans, the most heavily infested sites
were the upper extremities then the lower extremi-
ties, with the face, ears, genitalia, and abdomen
less commonly involved (FIG. 6)(177).

Individuals with Psoroptic infestation should be
treated with a topical acaricide, such as permethrin
5% cream (176). Although there are no published
human accounts of Psoroptic mange treated with
ivermectin, psoroptic mange in animals has been
treated with the endectocides ivermectin, dor-
amectin, and moxidectin (178). Two doses of iver-
mectin 1 week apart may be required, given that Ps.
ovis females can survive off the body for up to 15
days. Infested animals should also be treated with
either oral or topical acaricides. Topical Selamectin
has been shown to significantly limit psoroptic and
sarcoptic mite infestation in rabbits (179). Addi-
tionally, the nesting or bedding material should be
discarded and disinfected.

Zoonotic scabies are Sarcoptes spp. that prima-
rily affect other animals including dogs, pigs, and
cats but may also infest humans. The zoonotic
mites are closely related to the human scabies mite,
and studies suggest that Sarcoptes scabiei mites
probably infected man originally, and then were
transmitted to as many as 39 different animal
species (180). Individuals with zoonotic scabies
are involved in animal husbandry or own pets and

FIG. 6. Psoroptes mite.
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Table 1. Summary of mite infestations

Mite Common name (s) Clinical disease Clinical findings

Cheyletiella yasguri
(dogs)

Cheyletiella blakei
(cats)

Cheyletiella
parasitivorax
(rabbits)

In humans: Dermatitis
In animals: “Walking

dandruff”

In humans: Grouped pruritic
papules in areas of pet contact,
less common are widespread
papules, uriticarial wheals, and
vesiculobullous lesions

In animals: Mild to heavy dorsal
dermatitis with or without
alopecia and pruritis

Liponyssoides
sanguineus (formerly
Allodermanyssus
sanguineus)

House mouse mite Rickettsialpox Initial eschar at site of bite, followed
by fever and malaise. A
generalized maculopapular rash
that progresses to papulovesicular
lesions that scab over and fall off

Trombiculid mite
larvae such as

Leptotrombidium
akamushi

Leptotrombidium
deliensis

Leptotrombidium
fletcheri

Leptotrombidium
arenicola

Leptotrombidium
pallidum

Leptotrombidium
pavlovskyi

Leptotrombidium
scutellare

Chigger
Harvest bug
Harvest lice
Harvest mite
Jigger
Mower’s mite
Red bug
Scrub mite

Scrub typhus
(also known as
tsutsugamushi
disease)

Headache, high fever, and myalgias,
possibly nausea, vomiting,
diarrhea, and cough. Rash starts
as a nonpruritic macular or
papular rash on trunk that may
spread to face, arms, and legs.
May have an eschar, and
lymphadenopathy may be
present.

Dermanyssus gallinae
(formerly D. avium)

Red poultry mite
Chicken mite
Pigeon mite

Avian mite dermatitis
Eastern equine

encephalitisa

Western equine
encephalitisa

St. Louis encephalitisa

Painful bite
Erythematous papules, excoriations,

and less commonly, vesicles,
urticarial plaques, or diffuse
erythema affecting areas covered
by clothing, with sparing of the
axillary and genital region and
not the face and web spaces of
the hands and feet

Ornithonyssus bursa Tropical fowl mite Avian mite dermatitis
Western equine

encephaltitisa

Ornithonyssus
sylvarium

Northern fowl mite Avian mite dermatitis
Eastern equine

encephalitis
Dermanyssus

americanus
American bird mite Avian mite dermatitis Acute generalized, eczematous

dermatitis
Dermanyssus

hirundinis
Avian mite dermatitis Urticarial dermatitis

Chiroptonyssus
robustipes

Free-tailed bat mite Bat mite dermatitis Erythematous papules and
excoriations

Ophionyssus bacoti
(formerly Liponyssus
bacoti)

Tropical rat mite Rat mite dermatitis
Murine typhusa

Rickettsialpoxa

Tularemiaa

Plaguea

Coxsackievirusa

Q fevera

Epidemic hemorrhagic
fever (Hantaan virus)a

Langat Virusa

Painful bite
Erythematous papules, excoriations,

and less commonly, vesicles,
urticarial plaques, or diffuse
erythema affecting areas covered
by clothing, with sparing of the
axillary and genital region and
not the face and web spaces of
the hands and feet

Ophionyssus natricis Snake mite Snake mite dermatitis Erythematous papules and vesicles
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Table 1. Continued

Mite Common name (s) Clinical disease Clinical findings

Proctolaelaps
pygmaeus

Proctolaelaps dermatitis Erythematous papules

Demodex folliculorum
Demodex brevis

Follicle mite Demodicidosis Pleomorphic presentation with
erythematous papules, pustules,
nodules, vesicles with facial
erythema +/– burning sensation
and pruritus, typically affecting
the face and scalp

Pyemotes tritici
(formerly
Pediculoides
ventricosus,
Pyemotes
ventricosus)

Pyemotes zwoelferi
Pyemotes herfsi

Straw itch mite
Hay itch mite
Grain itch mite

Straw itch (hay itch, grain
itch)

Pruritic erythematous urticarial
papules surmounted by pinpoint
vesicles that become purulent

Balaustium murorum Balaustium dermatitis Erythematous pruritic papules
with possible urticaria and
ecchymoses

Acarus siro
(formerly
Tyrophagus siro)
Acarus farris

Flour mite
Cereal mite
Grain mite

Storage mite dermatitis
Baker’s itch
Grocer’s itch
Vanilla itch
Hay itch

Contact: Erythematous pruritic
papules without burrows,
excoriations, and vesicles on
exposed areas including hands
and face

Inhaled: Asthma, rhinitis,
rhinoconjunctivitis, and possible
anaphylaxis

Tyrophagus
putrescentiae

Mold mite Storage mite dermatitis

Tyrophagus longior Grain stack mite Storage mite dermatitis
Copra itch

Tyrolichus casei Cheese mite Storage mite dermatitis
Cheese mite dermatitis

Suidasia nesbitti Wheat Pollard mite Wheat Pollard itch
Carpoglyphus lactis

(formerly C.
passularum)

Fruit mite Storage mite dermatitis
Dried-fruit-mite

dermatitis
Glyciphagus

domesticus
Grocer’s itch mite
House mite

Storage mite dermatitis
Grocer’s itch

Lepidoglyphus
destructor

Cosmopolitan food mite
Dust mite, hay mite

Storage mite dermatitis

Rhizoglyphus spp. Bulb mite Storage mite dermatitis
Bulb dermatitis

Dermatophagoides
farinae

Dermatophagoides
pteronyssinus

Dermatophagoides
scheremetewski

Euroglyphus maynei
Blomia tropicalis
Blomia freemani

Dust mite Contact and inhalational
allergy

Contact: Exacerbation of atopic
dermatitis.

Inhaled: Asthma, rhinitis,
rhinoconjunctivitis, and possible
anaphylaxis

Psoroptes ovis (sheep)
Psoroptes cervinus (elk)
Psoroptes cuniculi

(rabbits)
Psoroptes natalensis

(cattle)
Psoroptes equi (horses)

Scab mite Psoroptic mange Erythematous pruritic papules
without burrows, excoriations,
and vesicles on exposed areas of
contact including hands and face

Sarcoptes scabiei var.
canis (dogs)

Canine scabies mite Canine scabies, zoonotic
scabies

Erythematous pruritic papules with
burrows, excoriations, and
vesicles on exposed areas of
contact including hands and face

aPathogen has been isolated although the vectorial capacity is not well established.
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have come in contact with an affected animal. In
the canine host, S. scabiei var. canis causes pruritus
and hair loss secondary to inflammation and
scratching. Typically, human manifestations
present as a pruritic papulovesicular eruption
lasting 1–3 months, unlike human scabies, which
may last several years if left untreated (181). Infes-
tation generally manifests in humans on areas of
contact with the affected pet, such as the forearms,
thighs, chest, and abdomen. In children, the distri-
bution resembles that of S. scabiei var. hominis,
which involves the palms, finger webs spaces,
head, and neck (182,183). Depending on the strain
of mite, the lapse between infestation and develop-
ment of skin lesions varies. S. scabiei var. canis may
penetrate human skin in less than 30 minutes fol-
lowing contact, and the rash may develop within
24 –96 hours of contact with the affected animal
(181,184). In contrast, the pruritic erythematous
papular eruption of S. scabiei var. hominis usually
presents strain 4–6 weeks following contact be-
cause of the development of a delayed type IV
hypersensitivity reaction (181).

Microscopic examination of skin scrapings may
reveal mites, eggs, or feces (scybala). On clinical
exam, mite burrows may be accentuated by apply-
ing India ink to the skin followed by removal with
alcohol. The burrows will be highlighted by the
residual ink staining. Epiluminescence stereomi-
croscopy may identify the presence of air bubbles
with a “jet-with-contrail” appearance that may
represent the mite and burrow (185). Skin biopsy
may demonstrate a dense, perivascular infiltrate
of mononuclear cells with numerous eosinophils
around papillary and reticular dermal vessels. The
presence of a mite may or may not be noted. The
“pink pigtail” sign has been recently identified as
a possible marker of scabies infestation. Review of
several cases suggested that “pigtail-like struc-
tures” in the stratum corneum are egg shell frag-
ments attached to the epidermis and are left
behind after the mite hatches (186).

Canine scabies causes a self-limited infestation
in humans and treatment of the affected animal
will often prevent reinfestation. Higher relative
humidity and lower temperatures prolong survival,
and S. scabiei var. canis mites can survive between
1 and 2 days off the host (184). Despite being self-
limited, the skin eruption may be uncomfortable,
and topical treatment with a scabicide such as per-
methrin 5% cream will hasten recovery. If further
contact with the infested animal is prevented,
treatment may only require one application of the
topical acaricide. Previously, topical lindane 1%
and topical crotamiton 10% have been used suc-

cessfully for patients with canine scabies (182). In
refractory cases, a single dose of oral ivermectin
200 mcg/kg has been suggested (181). Similar as
in other mite infestations, topical corticosteroids,
menthol preparations, and oral antihistamines
may be of benefit. In both Psoroptic and Scabetic
infestation, successful eradication requires re-
moval or treatment of the infested animal from
which the mites were transferred.

Conclusions

Mite infestations are important in dermatology,
and the present study reviewed etiology, clinical
manifestation, and treatment of mite infestations.
Dermatologic manifestations of mite infestation
range from papulosquamous eruptions to urti-
carial lesions to bullous eruptions. Mite-associated
diseases may have systemic complications and
may be confused with other dermatologic condi-
tions. Treatment options include topical prepara-
tions, such as crotamiton and permethrin, topical
and intralesional corticosteroids, and oral anti-
biotics. The treatment depends on the etiology of
the infestation. Prevention of infestation may be
accomplished by pre-treating clothing with per-
methrin, by using insect repellent DEET on cloth-
ing and skin, and treating animals infected with
mites (Table 1).
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