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Mites are arthropods of the class Arachnida and subclass 
Acari (Acarina), with life cycles inclusive of eggs, lar-
vae, nymphs, and adults. In general, adult mites and 

nymphs have eight legs, while larval forms have six. Although 
Sarcoptes scabiei (scabies) is the mite best recognized as a cause 
of cutaneous pathology in humans, numerous others have been 
occasionally implicated, and warrant familiarity on the part of 
physicians.

Demodicosis
There are over 100 species within the genus Demodex, with many 
residing as commensals or ectoparasites in the skin and piloseba-
ceous units of a variety of mammalian species.1 Demodicosis is the 
name given to disease related to Demodex mites. The most well-
known example is demodectic mange, which occurs in dogs in as-
sociation with increased numbers of Demodex canis, often in the 
setting of impaired immunity, and presents with alopecia, scale, 
and dermatitis.2 This and other forms of demodicosis in animals 
are not known to be transmissible to humans. Although well-estab-
lished in dogs, the role of Demodex in human skin disease has been 
difficult to clearly define. 

Two species of Demodex mites, Demodex folliculorum and De-
modex brevis, are saprophytes found on normal human skin, and 
colonize nearly 100% of humans by adulthood.1,3 Demodex fol-
liculorum is 0.3-0.4mm in length, and resides in the superficial 
part of the follicular infundibulum, where its head faces the deeper 

portion of the hair follicle.1,4,5 Demodex brevis is slightly shorter, 
has a pointed posterior segment, and is found in sebaceous and 
meibomian glands.4,6 

Proposed mechanisms of Demodex pathogenesis include mite 
blockage of hair follicles and sebaceous ducts leading to reactive 
hyperkeratosis, stimulation of host immune reactions in response to 
the mites and their waste, foreign body granulomatous reaction to 
the chitinous skeleton of the mite, and mites serving as a vector for 
bacteria.7 Since Demodex is part of the normal human skin fauna, 
it can be difficult to determine its significance when identified in 
the setting of skin disease. Potassium hydroxide (KOH) preparations 
can be used to visualize mites (Figure 1), but the number expected 
in normal skin relative to diseased skin is unclear. Histopathologi-
cally, reported cases of demodicosis have shown perifollicular and 
perivascular lymphohistiocytic infiltrates, neutrophils, and numer-
ous Demodex mites in follicular infundibula and within infundibular 
pustules.7 Dermatoscopic findings of demodicosis include whitish 
Demodex tails projecting from follicular ostia and brown plugs sur-
rounded by erythematous halos in dilated follicular openings.8 

A noninvasive standardized skin-surface biopsy (SSSB) tech-
nique has been used to assess the density of mites in demodicosis 
compared with normal skin.6 A density of greater than 5 mites/
cm2 in SSSB is considered indicative of demodicosis. In clinical 
practice, the pathogenic role of Demodex is most convincingly 
supported when patients with disease in Demodex-colonized areas 
and a high density of Demodex mites are cured with acaricidal 
treatments.3 
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n Figure 1. Demodex mite (potassium hydroxide preparation of 
a skin scraping)
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Demodex has been implicated in multiple dermatoses. It has 
been suggested that there is an increased risk in patients older than 
50 years, a history of topical steroid use, immunosuppression, or 
debilitation; however, most reported patients with demodicosis are 
in good general health.3,4,9,10 

Pityriasis folliculorum presents with diffuse faint facial ery-
thema, burning and itching sensations, and a dry “nutmeg grater” 
appearance resulting from follicular plugging by scales.11 Primarily 
affecting women, pityriasis folliculorum is often preceded by a his-
tory of infrequent use of soap for facial washing together with the 
use of heavy creams and make-up.9 

Rosacea-like demodicosis presents very similarly to conven-
tional rosacea, with erythematous papulopustular lesions.7,9 Other 
findings include infundibular mite infestation and superficial scale, 
as well as resistance to usual rosacea therapies.9 Granulomatous 
rosacea-like eruption, also known as demodicosis gravis, presents 
with dome-shaped papules without observable pustules.7 Histo-
logically, dermal caseating granulomas with phagocytized mite 
remnants are seen.9 

Demodex-associated pustular folliculitis has been described as 
antibiotic-unresponsive folliculitis, with numerous mites in KOH 
skin scrapings.12 Perioral dermatitis associated with Demodex in-
festation presents as papulopustular lesions limited to the perioral 
areas.4 Demodex abscess has been described as a protracted course 
of confluent erythematous papules, pustules, and deep nodules 
on the face, with many Demodex mites seen on skin scrapings.13 
Other skin diseases that have been described in association with 
Demodex are blepharitis, alopecia, and external otitis with chronic 
pruritus.14,15 

There is no standard therapy for human demodicosis. Medica-
tions used successfully in case reports have included oral iver-
mectin and topical permethrin, selenium sulfide, crotamiton, and 
metronidazole.4,7,14 

Harvest mites (chiggers)
Chigger (Figure 2) is an alternate name for larval mites of the family 
Trombiculidae. Globally, this family comprises many species, which 
are also known by common names, such as harvest mites, mower’s 
mites, red bugs, berry bugs, and scrub itch mites.16,17 In North Amer-
ica, Trombicula is the primary genus of medical interest. 

Bites are often sustained during the summer or early autumn. 
Chiggers abound in moist, grassy or bushy terrain, and may be 
concentrated in short to long grass transition zones or at the edges 
of forests.18-20 Female mites lay clusters of eggs on low vegeta-
tion or damp ground. Subsequent to hatching, the tiny yellow to 
red 6-legged larval mite crawls onto vegetation, where it waits for 
a host to pass by. A variety of mammals, birds, and reptiles are 
the preferred hosts, however, humans are also readily infested.17,19 
Measuring less than 1 millimeter, the larvae often go unnoticed 
by affected humans. The mite becomes engorged after 1-4 days 
of feeding19 and drops off to continue maturation into an 8-legged 
free-living nymph and then an adult. 

On biting, a chigger penetrates the host’s upper dermis with che-
licerae before injecting saliva. The saliva solidifies into a stylo-
stome, or feeding tube, attached to the mouthparts, through which 
salivary enzymes digest host tissues.21 Initial lesions appear as 
small papules or wheals which may progress into pustules, vesi-
cles, or bullae. The pruritus is severe, and excoriations are often 

prominent. Lesions have a characteristic distribution, following a 
circumferential pattern in areas where clothing is constrictive, such 
as sock bands and waistbands. Penile and scrotal lesions are also 
common. Boys may experience “summer penile syndrome” with 
seasonal penile swelling, pruritus, and dysuria.22 

In Asia and islands of the south Pacific and Indian Oceans, mem-
bers of the genus Leptotrombidium may act as vectors for scrub 
typhus (Tsutsugamushi fever) when the causative bacterium Ori-
entia tsutsugamushi is passed into the host via the mite’s salivary 
secretions. At the site of the larval bite, an eschar forms in the 
majority of primary cases. Other manifestations may include fe-
ver, chills, headache, lymphadenopathy, rash, pneumonitis, and en-
cephalitis.23,24 Laboratory data have raised questions as to whether 
these mites may also serve as vectors for other viral and bacterial 
pathogens; however, the clinical significance of these findings re-
mains uncertain.25-27

Prevention is the optimal defense against chigger bites. Using 
DEET (N, N diethyl-meta-toluamide) repellent and/or treating 
clothing with permethrin is effective against various arthropods, 
including chiggers.28,29 Wearing clothing treated with permethrin 
reduces chigger attachments,29 and the repellent effect can last for 
multiple days and through multiple washings. Products containing 
citronella oil, jojoba oil, tea tree oil, geranium oil, lemon grass oil, 
and clove oil have also demonstrated efficacy as chigger repel-
lents.30,31 Treatment for cutaneous eruptions is aimed at symptom-
atic relief with topical antipruritics or topical anesthetics. Potent 
topical corticosteroids may be helpful, but their benefits are de-
layed and may require occlusion. If topical therapy is unsuccessful, 
intralesional corticosteroids may be effective. 

Cheyletiellosis
Cheyletiella yasguri, C. blakei, and C. parasitovorax are non-
burrowing mites that parasitize dogs, cats, and rabbits, respective-
ly,32,33 and may cause dermatitis in humans who have contact with 

n Figure 2. Harvest mite (chigger). Photo courtesy of Dirk Elston, MD.
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these animals. Cheyletiella live in the keratin layer of the epider-
mis and consume surface debris and tissue fluids.33 The ova attach 
to the host animal’s hair, and are smaller than the average louse nit. 
The adult mites measure approximately 0.4 mm,33 and are barely 
visible to the naked eye as small white specks on the host animal’s 
hair or skin, leading to their description as “walking dandruff”. 
Microscopically, they are similar in size to scabies mites, but have 
a somewhat more elongated body and characteristic hook-shaped 
accessory mouthparts (Figure 3). 

A history of a recently introduced pet in the household may be a 
clue to the diagnosis. Infested pets may be asymptomatic or have a 
mild dermatitis, often with dry, white scales on the dorsum of the 
back.34 Affected humans may develop a more prominent derma-
titis, with grouped erythematous, pruritic papules. Occasionally, 
apical vesicles, bullae or urticarial wheals can be noted.34,35 The 
rash is commonly found in areas which have been in direct con-
tact with the source animal, such as the chest, abdomen and upper 
extremities.35 Systemic hypersensitivity to Cheyletiella blakei has 
been reported, with associated peripheral blood eosinophilia and 
joint pain.32

Diagnosis involves examination of the source animal by a veter-
inarian, with identification of Cheyletiella in brushings, scrapings, 
or acetate tape preparations.34 Treatment of Cheyletiella dermatitis 
primarily involves acaricidal treatment of the source animal(s) by 
a veterinarian. As the mites do not establish a sustained infesta-
tion in humans, mites are not found on scrapings from affected 
humans, and acaricidal treatment is typically not necessary, with 
spontaneous resolution expected within a few weeks of cessation 
of exposure. Topical anti-pruritic or anti-inflammatory agents can 
be used symptomatically if needed. 

Bird mites
Gamasoidosis is the term used for human skin disease caused by 
bird mites. The avian mites most commonly affecting humans are 
the chicken mite or red mite (Dermanyssus gallinae), the northern 
fowl mite (Ornithonyssus sylviarum; Figure 4), and the tropical 
fowl mite (Ornithonyssus bursa). These mites parasitize chickens 
and other domestic fowl, as well as wild and pet birds, including 

pigeons, sparrows, starlings, finches, ducks, turkeys, wrens, para-
keets, and canaries.36-38 When the preferred avian hosts are absent, 
humans and other mammals may be infested. 

D. gallinae mites are less than 1 mm in diameter, and are clini-
cally barely visible as tiny brown to red dots.39 They hide in nests, 
cracks, and crevices during the day, and attach temporarily to the 
host bird at night to feed. O. sylviarum, in contrast, spends essen-
tially its entire life on the host bird. It is likewise barely visible to 
the naked eye, and has been described by patients as tiny “black 
dots” when observed in the household environment.37 

Disease in humans occurs in several situations. Commonly, ag-
ricultural workers handling infested poultry are affected. Secondly, 
wild birds often nest on or near window sills, balconies, eaves, 
rooftops, and attics. When young birds leave the nest, the mites re-
maining in the nest will then seek a new host, and may enter homes 
through windows, air conditioners, or ventilation ducts.37,38 Hu-
mans who collect or otherwise intentionally handle bird nests may 
be directly infested. Bird mites may also parasitize small mam-
mals, and gerbils have served as a source for human infestation.38

 The dermatitis is non-specific, consisting of widespread pru-
ritic papules, often on uncovered areas.40 In contrast to scabies, the 
eruption often spares the interdigital spaces and genitalia.37 Mites 
have been identified directly on humans in rare cases;41 however, it 
is more typical that they take a blood meal and then leave the hu-
man, such that mites are not found during skin examination. Inves-
tigation for an environmental reservoir, such as a bird, abandoned 
nest, or pet rodent, is critical. It is noted that Ornithonyssus spp. 
are typically found on the host animal, while examination of the 
host animal’s environment (cages, bedding, nests) is necessary in 
order to identify D. gallinae. Eradication of nests and treatment of 
the environment with an appropriate acaricide is recommended for 
control of Dermanyssus, whereas treatment of the affected birds 
and/or elimination of exposure to the source birds is necessary for 
Ornithonyssus spp.37 When mites are found on humans, topical 
permethrin may be of benefit.41 Topical corticosteroids are of vari-
able benefit for symptomatic relief.

n Figure 3. Cheyletiella. Photo courtesy of Dirk Elston, MD

n Figure 4.  Northern fowl mite (Ornithonyssus sylviarum). Photo 
courtesy of Dirk Elston, MD.
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grain itch/ straw itch
Pyemotes ventricosus is responsible for most cases of “grain itch” 
or “straw itch”. This mite is small (0.16-0.22 mm), and is barely 
visible to the naked eye as a white speck. It is a primarily a parasite 
of insects found on wheat and other grain-producing plants; how-
ever, it will attack humans if its normal hosts are in short supply.42 
It has been found in most of the United States, with most cases of 
grain itch reported in midwestern or southern states. P. tritici has 
been reported to cause similar outbreaks in the Middle East.43 

Cases of human disease typically occur in agricultural workers 
or others in direct contact with wheat straw or a variety of grains. 
Within hours of exposure, affected individuals develop pink to red 
wheals surmounted by vesicles, which evolve to pustules.44 The le-
sions are intensely pruritic, and often excoriated. Some patients are 
severely affected, with 200-300 bites. Associated symptoms can 
include fever, headache, vomiting, and lymphadenopathy. Other 
arthropod bites, rickettsialpox, and varicella are among the clinical 
differential diagnoses. In Europe, pruritic bite reactions have been 
observed in the owners of wooden furniture infested with the fur-
niture beetle (Anobium punctatum), the larvae of which are parasit-
ized by P. ventricosus.45 

The mite is difficult to identify on a human, but can often be 
identified on infested straw or grain. Although the mites do not 
establish a sustained infestation on human hosts, the eruption may 
persist if contact with the infested material continues; therefore, 
elimination of the source material may be necessary. Although 
infested straw has been successfully treated with pyrethrins and 
piperonyl butoxide,44 the application of pesticides to grains is lim-
ited, as the grain is typically intended for use as a food product. 
Any mites currently on a human’s skin can be eliminated via use 
of topical permethrin or other acaricides.

Oak leaf itch
In August, 2004, an estimated 54% of the population in one Kansas 
county was afflicted with an eruption of pruritic papules, which 
occurred after outdoor activity and resolved spontaneously over 
several days. Although skin lesions had an appearance clinically 
consistent with arthropod bite reactions, most patients had not seen 

or felt a bite. An investigation revealed the likely cause to be the 
oak leaf itch mite (Pyemotes herfsi), which feeds on the larvae of 
midges found within galls on the leaves of pin oak trees.46 In a 
subsequent outbreak in Pennsylvania, patients developed pruritic, 
erythematous papules and plaques (Figure 5) with tiny central 
vesicles, predominantly on areas of skin not covered by clothing. 
Affected individuals again lived in proximity to pin oak trees with 
marginal leaf fold galls containing P. herfsi (Figure 6).47 

The oak leaf itch mite, approximately 0.2 mm in length, is dif-
ficult to see with the naked eye. Due to its small size, the mites 
can be carried by the wind, and can pass through window screens. 
Although oak leaf itch mites may bite humans, they do not estab-
lish an ongoing infestation, and spontaneous resolution of lesions 
is expected. In areas where this mite is recognized as a problem, 
preventative strategies include use of light-colored, tight-fitting 
clothing, permethrin-treated clothing, and an application of DEET 
(N,N-diethyl-meta-toluamide).

grocer’s itch
Mites of several genera are common contaminants of stored cere-
als, fruits, cheeses, and meat. Dermatitis occurring in individuals 
handling such items has been referred to as “grocer’s itch”. Spe-
cifically, Carpoglyphus passularum has been reported to cause an 
eruption of pruritic red papules in a dock worker exposed to in-
fested figs.48 An irritant contact-like dermatitis has been observed 
in workers handling cheese contaminated with Tyroglyphus (Ty-
rophagus) mites,49 which are likewise the cause of copra itch,50 and 
have resulted in dermatitis after contact with cured ham.51

Tropical rat mite
The tropical rat mite (TRM), Ornithonyssus bacoti, is a hematoph-
agous external parasite of rodents. The term “tropical” is mislead-
ing, as it is found in both tropical and temperate climates, and has 
been identified on all continents other than Antarctica52 as well as 
in the majority of  the United States.53 The principle hosts are the 
wild brown rat and black rat, but other rodents will also suffice, 
such as mice, hamsters, and gerbils.52,53 When the availability of 
these hosts decreases, as may occur during rodent extermination 
programs, humans can become an alternative host, leading to epi-
demics of dermatitis.52 

n Figure 6. Pyemotes herfsi gravid females on the leaf of a pin 
oak (Quercus palustris). Photo courtesy of Steve Jacobs, MS.

n Figure 5. Pruritic erythematous papules and plaques on the 
posterior neck in a patient exposed to Pyemotes herfsi. Photo 
courtesy of Jennifer Sceppa, MD.
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The adult mite measures 0.6 mm to 1.1 mm.54 The mites feed 
briefly at night, and hide in dark cracks and crevices during the 
day. The bite is not immediately recognized by the host, and can 
lead to dermatitis, presumably due to a reaction to the saliva and 
mouth parts. The rash typically consists of pruritic, erythematous 
papules or wheals, often on the back, extremities, and waistline.52 
Diagnosis of TRM dermatitis requires a thorough inspection of the 
environment for host rodents and mites. Since the mites spend the 
majority of their time in the environment, they will not necessar-
ily be found on the host animal, and are rarely found on affected 
humans. Treatment involves extermination of the mites, as well 
as control of the associated rodent host population. Any small 
mammalian pets should be examined by a veterinarian and treated 
appropriately.52 Since the mites do not establish a sustained infes-
tation in humans, acaricidal treatment of humans is typically not 
necessary. Topical corticosteroids may be used for symptomatic 
treatment of the dermatitis.

Snake mite
The snake mite (Ophionyssus natricis) is a 0.6-1.3 mm hematopha-
gus parasite of snakes and lizards, and has been reported to cause 
a papular and vesicular eruption in a family with an infested pet 
python. Dusting of the snake and its immediate environment with 
pyrethrum powder was effective in ending the infestation.55

Psoroptes
Psoroptes ovis is a non-burrowing ectoparasite of sheep, which 
causes psoroptic mange (sheep scab), characterized by crusts, alo-
pecia, and emaciation in affected animals.56 The disease is believed 
to be eradicated in some nations, including the US, Canada, Aus-
tralia, and New Zealand. There are rare reports of human infesta-
tion in individuals who have contact with sheep, often presenting 
as dermatitis on the upper or lower extremities.57 Source animals 
should be treated by a veterinarian. The optimal therapy for hu-
mans is uncertain, although application of a topical acaricide such 
as 5% permethrin cream has been recommended.58

Conclusion
Patients with papular urticaria are a common clinical challenge, 
particularly when the history does not reveal a known source of 
arthropod bites. In addition to common culprits such as fleas, 
mosquitoes, and bed bugs, it is useful to consider infestation with 
non-scabies mites. Inquiry regarding occupational and environ-
mental factors is critical, and in many cases, the responsible mite 
is found not on the human patient, but rather in the environment or 
on domestic or wild animals in the patient’s surroundings. When 
a source of exposure can be identified, elimination or reduction 
of exposure is often the key step in management of the clinical 
disease. Finally, when patients present with papulopustular facial 
eruptions unresponsive to conventional rosacea therapy, consider-
ation of demodicosis may be warranted.
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