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Abstract 
 

The poultry red mite, Dermanyssus gallinae, De Geer 1778, is a blood-sucking mite 
of birds worldwide, including feral pigeons. The mite only visits its host for blood meals, 
having to do so repeatedly every 2-3 days. The rest of the time, it lives in crevices and 
cracks in roosting and nesting sites. When the avian host is not available, it can move to 
and bite humans, causing a non-specific dermatitis with intense itching. From 2001 to 
2009, we observed 11 outbreaks of Red Mite Dermatitis (RMD) in city-dwellers in 
Southern Italy, where all cases were initially misdiagnosed and medical care failed to 
solve the dermatitis. Mites infested the patients in their dwellings/workplaces, and the 
source of the infestation was found in abandoned pigeons’ nests in close proximity  
to the habitations. Cutaneous reactions resulting from contact with D. gallinae are 
uncharacteristic, and usually remain unrecognized when they arise in atypical contexts 
such as urban areas. This has led to scarce information being available on this subject. 
However, feral pigeons are very abundant in cities worldwide, and are well-known 
 source of zoonotic ectoparasites, including red mites. This poses a considerable risk of  
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RMD in city-dwellers due to their contact with this nidicolous arthropod. Physicians and 

dermatologists should be made more aware of the occurrence of this urban epizoonosis. 

The management of this skin disorder requires correct identification of the mite and its 

eradication in the environment with removal of nests and appropriate disinfestation of 

infested areas. 

 

 

Introduction 
 

The increasing populations of feral pigeons (Columba livia) in modern cities are a serious 

cause for concern due to the repercussions on human health. These birds are well known as 

reservoirs of zoonotic pathogens and ectoparasites, including the red mite Dermanyssus 

gallinae (Haag-Wackernagel and Moch 2004; Haag-Wackernagel 2005). This arthropod can 

migrate to humans for a brief blood meal (Kirkwood 1963), even in the absence of direct 

human contact with birds, and causes a scabies-like dermatitis which is frequently 

misdiagnosed by physicians. By providing information on the parasite, its urban source, and 

the main aspects of the infestations, this chapter proposes that red mite dermatitis (RMD) may 

be an under-diagnosed entity in metropolitan areas. The information provided here could help 

physicians and dermatologists to identify and manage red mite dermatitis (RMD) in humans, 

especially in urban settings. 

 

 

Dermanyssus gallinae: Life Cycle and Biology 
 

The chicken mite or poultry red mite, Dermanyssus gallinae (De Geer 1778) (Figure 

26.1) belongs to the phylum Arthropoda, class Arachnida (adults with four pairs of legs, as 

opposed to three in insects), order Parasitiformes, suborder Mesostigmata (= Gamasida), 

family Dermanyssidae (Krantz 1978). It presents an unsegmented body (idiosoma) and a tiny 

gnathosoma with its mouthparts, and is an obligate blood-feeder that generally parasitizes 

chickens and turkeys, but can also be found on a wide variety of other wild/synanthropic 

birds, including feral pigeons (Varma 1993). 

 

 

Figure 26.1. Red mite Dermanyssus gallinae: female. 
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When the avian hosts are not available, these mites can also feed on mammals, including 

humans in their close proximity (Neveu-Lemaire 1938; Varma 1993). Unfed D. gallinae 

females are approximately 0.70 mm long and 0.40 mm wide, but after a blood meal the 

female‟s body can increase to more than 1 mm (Varma 1993). The male is somewhat smaller. 

Reproduction occurs through copulation, and is possible only if the female has fed on its 

proper host. Twelve to 24 hours after feeding the fertilized female mite lays tiny (400 x 

270 ), pearly-white, oval eggs, and 2-3 days later the six-legged larvae emerge (Kettle 1984) 

(Figures 26.2 and 26.3). Within her reproductive life-span the highly fertile female mite can 

lay hundreds of eggs, but each deposition must be preceded by a blood meal. The feeding-

oviposition cycle of D. gallinae repeats approximately every third day (Kirkwood 1963; 

Desch 1984 as cited in Nordenfors and Chirico 2001). The larvae do not feed, and within 24-

48 hours they are transformed into eight-legged protonymphs. After their first blood meal the 

protonymphs become deuteronymphs which, in turn, become adult mites after an interval of 

about two days (Baker 1999). The egg-to-egg cycle is completed within about one week when 

an avian host is present and optimum environmental conditions are met (Kettle 1984; 

Robinson 2005). D. gallinae remain on the host‟s body only long enough to complete the 

blood meal (1-2 hours) (Kirkwood 1963), withdrawing thereafter to the nearest hiding place 

(cracks and fissures in the walls and floors, birds‟ nests, cages, etc.) (Kettle 1984). Feeding 

occurs mainly during the night (Kirkwood 1963), although under certain conditions (high 

temperatures in particular) daytime feeding can also be observed (Haag-Wackernagel 2005). 

Adults are able to survive for 4-5 months without feeding (Kettle 1984), but under laboratory 

conditions some specimens have survived fasts as long as 34 weeks (Kirkwood 1963). D. 

gallinae are very rapid crawlers and, when a host is available, the mites can move very 

quickly over open spaces to reach the areas they inhabit. It is essential to note the possibility 

that D. gallinae can be a potential vector/reservoir of such zoonotic agents as Pasteurella 

multocida, Salmonella spp, Erysipelothrix rhusiopathiae and encephalopathic viruses 

(Chirico et al. 2003; Valiente-Moro et al. 2007). 

 

 

Figure 26.2. Red mite Dermanyssus gallinae: female and eggs. 
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Figure 26.3. Red mite Dermanyssus gallinae: six-legged larva. 

 

The Feral Pigeon (Columba livia): The Main Urban Reservoir  

of the Poultry Red Mite 
 

Feral pigeons (Columba livia Gmelin, 1789) are the descendants of domesticated forms 

of the wild-living rock pigeon, and are among the most successful avian settlers in our cities, 

where they live close to the human population (Haag-Wackernagel 2005). The average feral 

pigeon population is around 1 pigeon per 10–20 city inhabitants (Johnston 1984; Vater 1998 

as cited in Haag-Wackernagel and Birtcher 2010). In modern cities, the abundance of food 

supplies and the absence of the predators that normally prey on them, their eggs and 

hatchlings, allow increased urban pigeon populations to develop. As a result, the birds are 

increasingly choosing city buildings as nesting sites, and this brings them into close contact 

with the human population. The nests are often constructed under eaves, on balconies, or near 

heating/air-conditioning units, which the pigeons abandon after their eggs have hatched and 

the young birds have left the nest, or sometimes earlier if adult birds are threatened. 

Abandoned pigeons‟ nests can be a source of zoonotic ectoparasites, including red mites. 

Masses of these mites attack young chicks, and may cause death due to blood loss. When the 

avian host is not available, they can move very rapidly and migrate in search of new hosts, 

including humans, which can supply them with blood.  

 

 

Red Mite Dermatitis in City-dwellers: Clinical Manifestations and Therapy 
 

The parasitosis presents as a scabies-like dermatitis that is indistinguishable from other 

forms of pseudoscabies, even on histology (Yassien et al. 1966; Kowalska and Kupis 1976). 

Laboratory tests are within normal limits and blood eosinophilia is lacking (Kowalska and 

Kupis 1976). There are tiny erythematous papules, and occasionally vesicles, that cause 

intense pruritus and are often excoriated as a result of scratching; in some cases, there may be 
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urticarioid manifestations (Rockwell 1953; De Oreo 1958; Sexton and Barton 1975). The 

intensity of the pruritus varies depending on the sensitivity of the host, but it is always 

referred to as “severe”. The bites may be painful and can be located anywhere on the body of 

the patient. However, stings are not found in interdigital spaces, genitals or skin folds (Haag-

Wackernagel and Bircher 2010). In the case of bedroom infestation, the skin lesions are more 

intense on the backs of the hands, forearms, ankles and feet (Regan et al. 1987). Our 

experience has also shown that the symptoms start on these body areas, spreading rapidly to 

the remaining parts of the body. In red mite dermatitis occurring in workplaces, lesions are 

almost always limited to arms and legs. Patients with dermatitis related to the red mite should 

temporarily leave the infested environment and take either a shower or a full bath so as to 

remove any mites from the body. This aids rapid healing of the dermatitis and pruritus, 

because the red mite is only a temporary visitor to human skin. 

If treatment is needed, it is purely symptomatic. Topical anti-inflammatory agents can 

accelerate healing of the skin lesions, and antihistamines may be prescribed to reduce itching 

and prevent the development of impetigo. In cases of diffuse lesions and of allergic subjects, 

local and/or systemic steroid therapy may be necessary. However, there have been reports of 

persistent infestations in farmers close to poultry that involved unexpected sites such as the 

ear (auditory meatus) (Rossiter 1997) and the scalp (Pampiglione et al. 2001; Dogramaci et 

al. 2010). These cases have been treated with permethrin. 

 

 

Figure 26.4. Red mites found in a bedroom in one of the eleven cases. 

 

Figure 26.5. A 69-year-old woman with red-mite bites on her chest. 
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Table 1. Summary of history, clinical manifestations and treatment of the patients 

 

Case Date1 and 

Location 

Ambience Duration of 

symptoms 

(weeks) 

Number 

of people 

affected 

Lesion 

sites 

Mite 

collection 

site 

Initial treatment 

1 5/2001 

Basilicata 

Private 

Apartment 

4 2 (1M, 

1F) 

General

ized 

Bedroom 

(Furnitures, 

Walls, Bed 

Linen); 

Patient 

Antiparasitic 

Shampoo, 

Steroids, 

Antihistamines 

2 7/2003 

Apulia 

Office 5 10 (4M, 

6F) 

 

Arms, 

Legs 

Office Room 

(Desktop, 

Floor) 

Steroids, 

Antihistamines 

3 1/2005 

Apulia 

Private 

Apartment 

(Holiday 

House) 

36 

(Recurrent) 

2 (1M, 

1F) 

General

ized 

Bedroom 

(Furnitures, 

Walls) 

Steroids, 

antihistamines 

4 5/2005 

Apulia 

Private 

Apartment 

2 1 (1M) Arms, 

Legs, 

Chest 

Bedroom 

(Walls 

Behind the 

Bed) 

NR 

5 6/2005 

Apulia 

Office 4 7 (3M, 

4F) 

 

Arms, 

Legs 

Conference 

Room (Wall 

Near the 

Balcony) 

Steroids, 

Antihistamines 

6 5/2007 

Apulia 

Private 

Apartment 

8 4 (1M, 

2F, 1C) 

General

ized 

Bedroom 

(Furnitures, 

Walls, Bed 

Linen, 

Cordless, 

Clock) 

Steroids, 

Antibiotic, 

Tranquilizer 

7 3/2007 

Campania 

Private 

Apartment 

5 1 (1M) General

ized 

Bedroom 

(Furnitures, 

Computer, 

Desk); 

Patient 

Steroids, 

Antihistamines 

8 5/2008 

Apulia 

Private 

Apartment 

24 3 (1M, 

1F, 1C) 

General

ized 

Bedroom 

(Furnitures, 

Bed Linen) 

Steroids, 

Antihistamines 

9 6/2008 

Apulia 

Private 

Apartment 

7 3 (1M, 

2F) 

General

ized 

Bedroom 

(Furnitures, 

Bed); 

Bathroom 

Steroids, 

Antihistamines 

10 5/2008 

Basilicata 

Private 

Apartment 

1 3 (1M, 

2F) 

Arms, 

Legs, 

Chest 

Bedroom 

Furnitures 

NR 

11 6/2009 

Apulia 

Private 

Apartment 

5 1 (1F) General

ized 

Bedroom 

(Furnitures, 

Walls, Bed 

Linen) 

Steroids, 

Antihistamines 

1 
Date when red mite detected; NR, not required; M, male; F, female; C, children. 
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Sanitation of Infested Areas and Actions to Prevent  
Red Mite Infestations 

 

Regarding the disinfestation of urban environments, there is no specific literature about 

the used molecules or the number of the needed treatments. The mites present in human living 

spaces should be removed with a vacuum cleaner. We used pyrethroid sprays in two-three 

cycles of fumigation, and the treatment was very effective. However, the identification and 

complete elimination of the source of infestation is crucial. Usually, it is an abandoned 

pigeons‟ nest. Sometimes, its removal from within or near working and living areas is 

challenging, especially if located in hard-to-reach spots. The infested loci should 

subsequently be disinfested by specialized pest control companies. 

To prevent further nesting, pigeon access to buildings should be deterred. Breeding sites 

(window-sills, ventilation and air-conditioning intakes) should be protected with an 

appropriate pigeon deterrent system (Haag-Wackernagel 2005). Crevices and holes in the 

outer walls of the building can be filled with cement to prevent their use as nesting sites by 

pigeons and other synanthropic birds. These operations are very important during the nesting 

season and in proximity to public buildings such as schools and hospitals, in order to prevent 

mass outbreaks. 

 

 

Cases Series 
 

From 2001 to 2009, the Istituto Zooprofilattico Sperimentale della Puglia e della 

Basilicata, Italy (IZSPB) received arthropod specimens for analysis (Figure 26.4). The 

arthropods were related to 11 dermatitis outbreaks and were collected by the patients in the 

bedrooms of private apartments (9/11) or in offices (2/11) (Table 1). Nine cases occurred in 

2001, 2005 and 2007-2009 involving twenty individuals (18 adults and 2 children) living in 

six different Italian towns in the Apulia, Campania and Basilicata regions. The affected 

individuals presented itching and bites and had no pets or any contact with other animals. In 

all cases, the patients had from two weeks to six months history of pruritic dermatitis and the 

lesions started on the lower extremities and spread rapidly to the rest of the body (Figure 

26.5). The remaining two outbreaks (2/11) came from Veterinary Services, and occurred in 

2003 and 2005. They involved office employees in different cities in the Apulia Region 

(Italy). All the patients (total of 17) suffered from dermatitis on the arms and legs for several 

weeks. The itching and sensation of “bites or stings” were more severe during working hours. 

Owing to the intense pruritic symptoms, almost all the patients had consulted general 

practitioners and dermatologists, and in one case a pediatrician. The presumptive diagnoses 

ranged from prurigo, atopy, pseudoscabies of unknown origin, insect bites and stings, 

acariasis caused by parasites other than those responsible for scabies, and psychogenic 

pruritus. The patients were treated with antihistamines and cortisone, and one woman was 

even given a tranquilizer, but the symptoms returned when symptomatic treatment stopped. 

The mites were later identified by IZSPB staff as Dermanyssus gallinae, De Geer 1778, using 

Baker‟s (Baker 1999) and Varma‟s (Varma 1993) morphological keys. Inspection by IZS 

staff at all the reported sites revealed the presence of abandoned pigeons‟ nests near the 

infested rooms (Figure 26.6). Removal of the nests coupled with disinfestation using 
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pyrethroids in two cycles of fumigation at the subjects‟ homes/workplaces was associated 

with complete regression of the symptoms. There was no evidence of mites or dermatitis 

during the subsequent follow-up. 

 

 

Figure 26.6. Pigeon nesting sites in four of the 11 cases observed (from Cafiero et al. 2007 – 

reproduced with permission from Obiettivi e Documenti Veterinari). 

 

Discussion 
 

Parasitology and medical entomology textbooks classically cite D. gallinae infestations 

as a normal occurrence in personnel working in the poultry industry (farmers, technicians, 

veterinarians). In these environments, cutaneous disorders related to the red mite are 

relatively easy to diagnose. In contrast, when patients have no apparent contact with rural 

environments , the dermatitis is frequently misdiagnosed. Most physicians, in fact, are keenly 

aware of dermatoses associated with burrowing mites (e.g. Sarcoptes scabiei). If the 

cutaneous manifestation is caused by epizoonotic parasites such as red mite, it is often 

misdiagnosed because there is little information available on this topic in medical textbooks. 

In addition, its detection in the infested environment can be difficult because of the 

characteristics of the parasitic life cycle, and its accurate identification can also be 

problematic. These factors all contribute to the current tendency to underestimate the 
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frequency of this parasitosis in city-dwellers. The cases reported here suggest that the true 

incidence of this dermatitis in urban areas is much greater than that reported by the relatively 

sparse literature. 

In fact, in modern cities there are all the epidemiological conditions needed to promote 

contact between men and red mites. It is a nidicolous species, and is the most common 

parasite of feral pigeons. These birds are very abundant in our cities, where they have few 

enemies and food is always copious. Food is either given deliberately by human “pigeon 

lovers”, or accidentally by incorrect disposal, resulting in an ever-increasing population of 

pigeons, which build their nests close to human dwellings. At times when these pigeons are 

not on their nests, mites may migrate into nearby houses and bite humans. Among the 

parasites affecting feral pigeons, D. gallinae represents the main ectoparasite that humans 

may acquire, together with Argas reflexus (Haag-Wackernagel 2005). Both human 

infestations have recently been described (Haag-Wackernagel and Bircher 2010).  

The medical literature reports the majority of RMD cases arising in the spring to early 

summer. We have also observed this seasonality and we maintain that it is probably related to 

the peak of the red mite population in this period. Although the reproductive behavior of 

pigeons is subject to variation, it is well known that, in temperate zones like Southern Italy, 

this activity peaks between April and June. Therefore, more nests are probably built and 

abandoned during the spring months, and red mites are more likely to be found in buildings 

inhabited by humans, searching for new hosts. The occurrence of feral pigeon ectoparasites 

has been proven to occur with increasing host density (i.e. feral pigeon) (Haag-Wackernagel 

1991). Furthermore, the hot temperatures during this season also favor reproduction and 

movement (crawling) of the mites. The climate in these months explains the increasing risk of 

man-red mite contact. 

The cases of RMD reported here confirm observations by other investigators regarding 

the increased frequency of these forms of dermatitis in humans living in apartments located 

on the top floors of buildings (Varma 1993), and reflect the birds‟ tendency to build their 

nests under the eaves of a building, on balconies, outside attics, or near terraces. The very 

high survival ability of the mite, even during prolonged fasting, may be epidemiologically 

relevant and of practical importance. It can result in recurrent episodes of RMD, as previously 

observed in an occasionally-used building (i.e. holiday homes). In these cases, pruritic skin 

lesions can occur each time people return to the infested places, even when the apartments are 

completely uninhabited for months (Cafiero et al. 2007; Cafiero et al. 2009). 

It is interesting to note that in two of the described urban RM outbreaks, the mites were 

repeatedly found on electrical appliances located in infested rooms (e.g. cordless phone, 

television, alarm clock, personal computer). The electrical devices frequently run in stand-by 

mode, thus generating heat, and this may well be a factor attracting the mites, as it could 

simulate a pigeon‟s body temperature (about 42°C). The attracting force of the heat generated 

by these appliances might have practical applications (e.g. for detecting mites), and be 

interesting for diagnostic purposes since physicians, in cases of suspected infestation, could 

advise their patients to check these particular places. 

In the episodes observed from 2001 to 2009, patients consulted physicians, most of 

whom were dermatologists, though they were requesting medical care just for the severe 

pruritus. They often described feeling as if they had been “bitten or stung by insects”, 

especially during sleep. The medical diagnoses were consistently generic, and even when the 

eruption was attributed to acariasis, the possibility of zoonosis was never suspected, and none 
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of the consulted physicians advised patients to inspect their living quarters for parasites. At 

this stage, they had usually not yet found any arthropods. In fact, mites feed preferentially at 

night, when the availability and immobility of their hosts and the darkness favor their 

ectoparasitic activity and enable them to return undisturbed to their hiding places. However, 

after the identification of the mites by IZS staff, a thorough epidemiological investigation 

revealed that, at the time of their medical examinations, some patients had already noticed 

these mites in the infested premises, mainly on electrical appliances. They were described  

as „„tiny, light-colored, rapidly crawling insects‟‟ or as “dust” and the description strongly 

suggests that they could have been unengorged red mites. Despite being intrigued by their 

presence, the patients did not associate the symptoms with these mites, and so made no 

mention of them to the dermatologist. The behavior of patients is entirely different when they 

find engorged mites. Capturing fed mites is generally alarming enough to prompt the patient 

to seek help in identifying these arthropods (Cafiero et al. 2009). In all of the reported 

episodes, they went to the Veterinary Services to identify them. Once the source of the 

pruritus is found, most patients do not go back to the dermatologist, who is not sufficiently 

well-informed about the true cause of this skin disorder. 

Dermatologists should be aware of the biology of this mite and of its morphological 

variations that depend upon its nutritional state. In the presence of the above symptoms, the 

dermatologist should provide the patient with complete instructions on how to inspect their 

living quarters and identify the mite (i.e. shape, different color and size of the mite, nocturnal 

feeding habits, typical hiding places). Our experience has shown that the use of white bed 

linen could favor the detection of red mites. 

 

 

Conclusion 
 

In conclusion, the differential diagnosis of nonspecific dermatitis in persons living in 

urban settings should always include pseudoscabies caused by D. gallinae, particularly when 

the lesions develop in the spring/summer and the patients live or work on the upper floors of a 

building. When the clinical presentation is nonspecific and the arthropod cannot be found, the 

only hope for a correct diagnosis lies in a thorough environmental anamnesis. Merely 

focusing on the symptoms can be misleading, as it is important to carry out an accurate 

anamnesis for every case. If arthropods are found in living/workspaces, a careful 

consideration of the exact position, size, and morphology of the several structures of the body 

of the collected specimens is essential for a correct identification. This task should be 

entrusted to entomologists. Recently, molecular analysis has been also proposed for the 

genetic study and the identification of D. gallinae (Marangi et al. 2009; Potenza et al. 2009). 

Infestations may occur in schools, hospitals, offices, etc., and can easily lead to mass 

outbreaks. Dermatologists may play a fundamental role in underlining the zoonotic role of 

this mite in urban environments. Co-operation and dialogue between physicians and patients, 

as well as the interaction between human and veterinary medicine, is a crucial factor in 

preventing and managing these dermatites and other epizoonotic parasitoses. 
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