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Crusted scabies (sarcoptic mange) in four cats due
to Sarcoptes scabiei infestation
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Four new cases of sarcoptic mange in cats are described. Two cats resided in
areas known to be frequented by foxes, another cohabited with a dog recently
diagnosed with sarcoptic mange, while the final cat lived with a mixed breed
dog that had been treated for sarcoptic mange 7 months previously. Three cases
were diagnosed on the basis of characteristic mite size and morphology in skin
scraping from representative lesions, situated on the head (two cases) or head
and distal hind limbs (one case). Mites were highly mobile and abundant in all
instances, and easily detected also in skin biopsy specimens procured from two
cases. Eosinophilic inflammation, hyperkeratosis and parakeratosis were
prominent in the tissue sections. In the remaining case, the diagnosis was
presumptive, based on characteristic lesions, cohabitation with a canine scabies
patient and positive response to scabicide therapy. Pruritus was not a prominent
clinical feature in any patient and was considered to be absent in three of the
four cases. Lesions in three cats with long-standing disease were reminiscent of
crusted scabies (synonym: Norwegian scabies, parakeratotic scabies) as seen in
human patients. In three cases, in-contact human carriers developed itchy
cutaneous papular lesions. Two cases responded promptly to therapy with
systemic avermectin drugs, while one responded to topical treatment with lime
sulphur and the remaining cat received both a lime sulphur rinse and
ivermectin. Sarcoptic mange should be considered in the differential diagnosis of
cats with non-pruritic crusting skin diseases, especially when there is contact
with foxes or dogs, and when owners have itchy papular lesions.

Date accepted: 5 May 2006 � 2006 ESFM and AAFP. Published by Elsevier Ltd. All rights reserved.
M
ites from the family Sarcoptidae in-
clude both the genera Sarcoptes and
Notoedres. Notoedres cati is the most

common mite associated with feline scabies,
and is well described in texts and the published
literature (Muller et al 1989b). It primarily infests
cats, producing a highly pruritic crusting derma-
titis, but can also infest foxes, dogs and rabbits.

*Corresponding author. E-mail: r.malik@vetc.usyd.edu.au
1098-612X/06/050327+13 $32.00/0 � 2006 ESFM a
Sarcoptes scabiei is an astigmatid mite that
causes scabies in people and mammals. It is an
important emerging disease of wildlife through-
out the world. The mite is said to originate from
an ancestor parasitic on humans (S scabiei var
hominis) which is thought to have spread to do-
mestic and then free-living animals. Based on
the recent emergence of sarcoptic mange in Aus-
tralian wildlife and aboriginal populations, it is
thought that S scabiei was introduced to Australia
by the Europeans and their animals (Andrews
1983, Skerratt 2005).
nd AAFP. Published by Elsevier Ltd. All rights reserved.
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S scabiei var canis and S scabiei var vulpes have
a host preference for dogs, wolves, coyotes,
dingoes and foxes, but can infest also a wide
variety of other hosts including lynx, hare,
horses, ungulates and cats (Muller et al 1989a,
Morner 1992). Both mites have a predilection
for sparsely haired regions of the integument,
such as the edges of the pinnae, the elbows,
hocks and ventral abdomen. Both Sarcoptes and
Notoedres species can produce transient lesions
in humans.

Sarcoptic mange (sarcoptic acariasis) due to
S scabiei has been reported infrequently in the
cat. Indeed, there are only five well-documented
individual patients (Lindquist and Cash 1973,
Bussieras 1984, Hawkins et al 1987, Huang et al
1998, Kontos et al 1998) and an ‘epidemic’ of 25
cats in a single household (Bornstein et al 2004)
in searchable electronic databases. S scabiei is eas-
ily differentiated from N cati because S scabiei
mites are substantially larger, have longer limb
stalks and a terminal (rather than a dorsal)
anus (Muller et al 1989a, b).

The present study has assembled four new
cases, and tabulated the five cases and one ‘ep-
idemic’ reported previously, in an attempt to
provide a consensus picture of S scabiei infesta-
tion in the cat. The most remarkable finding is
that in this species, the interplay between the
mites and the immunological response of the
host generally results in the development of
crusted parakeratotic lesions associated with
minimal or absent pruritus, a picture reminis-
cent of Norwegian scabies in certain human
patients (Robinson 1985, Walton et al 2004).
Usually cats had a history of contact with in-
fested Canidae, either dogs or foxes, and owners
typically developed pruritic papular skin lesions
concurrently. The disease is contrasted to sar-
coptic mange in other species and feline notoe-
dric mange.

Case report

Case 1

A 14-year-old neutered male domestic cross-
bred cat living in Mittagong was presented in
January 2003 for crusting of the ear, apparently
of acute onset. Mittagong is a small town in
the southern highlands of New South Wales
(Australia) approximately 100 km from Sydney
and is an area with high endemicity for sarcop-
tic mange in feral foxes, owned dogs and
wombats.
The dorsal margin of the right pinna and its in-
side surface were covered by dry cream-coloured
crusted plaques. The lesions somewhat resem-
bled equine dermatophilosis, and bled when
scraped. Lesions were not pruritic according to
the cat’s owner and in support of this there
were no obvious secondary lesions referable to
self-trauma. No definitive diagnosis was made
and topical antibiotic and antifungal formula-
tions were prescribed.

The cat was re-examined 40 days later. There
had been no response to therapy, and indeed
more extensive lesions were now present on
both ears (Fig 1A). The dorsal surfaces of both
pinnae were deeply fissured, especially towards
the pinnal margins (Fig 1B). The abnormal skin
felt cold to the touch, and was clearly demarked
from the more normal adjacent integument.
Lesions extended across the preauricular area
of alopecia of the right forehead (Fig 1C).

Using a pathoanatomic classification scheme,
the causes for severe crusting skin diseases could
be inflammatory (infectious, allergic or immune-
mediated), degenerative (toxic, traumatic) or due
to a disorder of growth (cornification/keratinisa-
tion defects, neoplasia). From a clinical perspec-
tive, the differential diagnosis would thus
include allergic dermatitis (food allergy, flea
allergy, atopic dermatitis), pemphigus foliaceus,
lupus, dermatophytosis, dermatophilosis, demo-
decosis, notoedric mange, sarcoptic mange, ear
mite infestation, a drug eruption, atypical squa-
mous cell carcinoma and squamous cell carci-
noma in situ.

Under heavy sedation, the crusted material
was scraped away, collected and examined mi-
croscopically at low power (Fig 2). Enormous
numbers of highly mobile, round-bodied mites
(200e400 mm) were observed amongst the hairs
and crusty keratinous debris. Adult mites of
both sexes, nymphs, hexapod larvae (Fig 3) and
eggs were observed in abundance. The adult
mites had a terminal anus, and were substan-
tially larger than Notoedres cati mites, which are
distinguished also by their dorsal anus and
shorter limb stalks. The identification of the
mites was confirmed as Sarcoptes scabiei at a refer-
ence laboratory (Menzies School of Health
Research, Casurina Northern Territory).

A skin biopsy was collected from the preauric-
ular area of alopecia (Fig 1C). Histologically, there
was a generalised, mild to marked, epidermal hy-
perplasia with mild to marked hyperkeratosis
that was predominantly parakeratotic in focal
areas. In some sections with particularly marked
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Fig 1. Photographs demonstrating the lesions present in
case 1. The most conspicuous lesion is the crusting fissured
dorsal surface of the pinna (A), seen most clearly in the sec-
ond photograph (B). Similar lesions, but of lesser severity,
are evident on the ventral surface of the pinna and on the
periorbital area of alopecia (C).
hyperkeratosis, ‘tunnel’ formation was evident
subcorneally within the epidermis, with sections
of mites present in many tunnels (Fig 4A). In
the superficial dermis there was a mild to moder-
ate infiltrate, predominantly of eosinophils (some
degranulating), in a perivascular pattern (Fig 4B).
There were approximately 30e40 mast cells per
high power field (400�) and scattered lympho-
cytes. Epidermal transmigration (exocytosis)
was evident with mild to moderate numbers of
eosinophils present in the hyperkeratotic crust.
Infiltration of the superficial dermis with eosino-
phils and mast cells is consistent with an inflam-
matory response with a prominent type I
hypersensitivity component.

The presence of a crusting non-pruritic skin
disease affecting the ears, with deep fissuring,
marked hyperkeratosis and enormous numbers
of mites was compatible with a diagnosis of
crusted (or Norwegian) scabies. Accordingly,
a more detailed history was obtained to search
for a cause for the infestation and to explore
the possibilities of immune suppression or defec-
tive grooming ability. Firstly, erythematous pap-
ules were present on the forearms of the cat’s
owners (Fig 6A). Secondly, the cat was said to
spend much time in a paddock opposite the
owner’s house, an area known to be frequented
by foxes and ‘mangy’ wombats. As crusted sca-
bies is often associated with defective cell-medi-
ated immunity in human patients, the cat was
screened for the presence of FIV antibodies and
FeLV antigen; it tested negative for both.

Treatment of crusted scabies requires physical
removal of keratinous debris known to harbour
the enormous numbers of mites, followed by

Fig 2. Low power photomicrograph from skin scrapings
obtained from case 1. Note the presence of mites of both
sexes and at various stages of development, from eggs (ar-
rows), hexapod larvae, nymphs, to adult male and female
mites. Original magnification e 25�.
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Fig 3. Photomicrographs of sarcoptic mites from case 1,
at higher magnification. A female mite, containing an
egg, is present in the top micrograph (A). A male is
identified by the large arrow in the middle photograph
(B), while a nymph (small arrow) and hexapod larva
(arrow head) is seen in the lower most image (C). (A)
and (B) original magnification e 100�; (C) original magni-
fication e 50�.
systemic and/or topical antiparasitic therapy
(Hadfield-Law 2000, Walton et al 2004). In this
case, selamectin was used as a scabicide (Six et al
2000), and also to prevent environmental reinfes-
tation. A 5e10 kg canine size Revolution applica-
tor (120 mg/ml; 0.5 ml) was used to administer
60 mg selamectin in the recommended manner
(http://www.revolutionpet.com/default.html)
every 2 weeks for 2 months; then once monthly.
Following therapy, residual scale and crusts fell
off, revealing slightly pink skin. Skin scrapings
became negative and all lesions resolved.

Selamectin was applied monthly at the recom-
mended feline dose (60 mg/ml; 0.75 ml per cat;
approx. 6 mg/kg) to prevent the infestation
from recurring. The cat subsequently developed
ultraviolet-related squamous cell carcinoma of
both pinnae, which were surgically resected.
Hyperthyroidism was diagnosed clinically and
confirmed by an elevated thyroxine value ap-
proximately 21 months after the cat was initially
presented for scabies. The owners elected not to

Fig 4. Histological sections from case 1, a cat with crusted
scabies. Note the parakeratosis, hyperkeratosis, presence of
mites in epidermal ‘tunnels’ or burrows and mild inflamma-
tory infiltrate in the dermis. H&E; original magnification e
40� and 80�, respectively.

http://www.revolutionpet.com/default.html
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treat the endocrinopathy and it remained in rea-
sonable condition for another 9 months until it
developed an abdominal mass and was eutha-
nased. A necropsy was not performed.

Case 2

A 7-year-old, castrated male domestic shorthaired
cat (4.9 kg), domiciled in London (England), was
presented in May 2000 for abrupt onset of a non-
pruritic scaling crusting dermatosis affecting the
head for 1 week’s duration (Fig 5). The cat was
otherwise well. There was no evidence of otitis
externa, ear mites were not detected on otoscopic
examination and there was no evidence of self-
trauma. The owner had had pruritic lesions on
the arms (Fig 6B) and torso for approximately 2
months.

Scale from the lesions was examined microscop-
ically, clear sticky-tape preparations were ob-
tained and skin scrapings were taken from the
lesions. Scrapings demonstrated numerous,
actively mobile, round-bodied mites. Mites were
not evident in the scale. These were identified as
a Sarcoptes species based on size (300e400 mm),
terminal anus and cuticular spines (Dr Anne
Baker, Entomology Unit, Natural History
Museum, London).

Upon further questioning, it was established
that urban foxes visited the owner’s backyard.

Fig 5. Photograph of the early lesions and scale in case 2.
This case was diagnosed and treated in a timely manner,
prior to development of extensive crusty lesions.
The cat had been castrated as an adult, and
upon testing was found to be FeLV-negative,
but FIV-positive using an in house ELISA test.

The cat was treated with subcutaneous iver-
mectin (200 mg/kg, ie, 1 mg) (Yazwinski et al
1981). Skin scrapings 7 days after treatment
were negative for mites, and the skin condition
resolved subsequently. The owner’s lesions like-
wise cleared. The cat presented 1 year later (July
2001) with marked weight loss (2.9 kg), polyuria,
polydipsia, dehydration and massive irregular
kidneys. It was likely the cat had renal lym-
phoma, however, the owner declined further in-
vestigation and the cat was lost to follow-up.

Case 3

A 2-year-old neutered male Himalayan cat
(3.6 kg) was presented for a second opinion fol-
lowing a 4 month history of a crusting dermati-
tis (Sousa 1999). The cat was kept entirely
indoors, and lived with a mixed breed dog in
northern California. The skin condition began
with scaling on the hind legs and progressed
to involve other areas of the integument. The
cat was only mildly pruritic. Skin scrapings

Fig 6. Erythematous papules present on the forearm of the
owners of case 1 (A) and case 2 (B), respectively.
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performed by another veterinarian were re-
ported to be negative. The cat failed to respond
to a single injection of methylprednisolone ace-
tate (30 mg intramuscularly), cephalexin, amoxy-
cillin and a miconazole bath.

Physical examination revealed poor body con-
dition, partial alopecia and thick crusts on the
medial aspects of the pinnae (Fig 7A) and the
distal portions of the pelvic limbs, being most se-
vere on the hocks and peri-pad areas (Fig 7B).
Scattered crusts were observed also on the top
of the head. Peripheral lymphadenomegaly was
present and the owner complained of pruritic
‘bites’ on her trunk.

Results of a complete blood count indicated eo-
sinophilia (5445/ml, reference range 0e1500/ml)
and basophilia (165/ml, reference range 0/ml).
Serum chemistries were within reference ranges.
An FeLV antigen test was negative. Microscopy of
a skin biopsy revealed a hyperplastic, spongiotic,
crusting eosinophilic/pleocellular dermatitis,
with mites visible in ‘tunnels’ in many sections.
A skin scraping demonstrated numerous mobile
sarcoptic mites. Further history revealed that
the dog in the household had been treated for sar-
coptic mange about 7 months prior to presenta-
tion of the cat. On re-examination, the dog was
found to be normal (Fig 8).

The cat was rinsed with 2% lime sulphur and
given ivermectin (250 mg/kg subcutaneously; re-
peated after 14 days). Within 2 h of the lime sul-
phur rinse a second skin scraping revealed only
Fig 7. Skin and hair on the medial aspect of the pinnae (upper photo; A) and distal hind limb (lower photos B and C) of case
3. Note the prominent crusts and partial alopecia.
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dead mites. The skin and hair coat of the cat were
normal 1 month after presentation and the le-
sions on the owner had resolved.

Case 4

A case of canine scabies was diagnosed in
a multi-animal household in northern California.
S scabiei mites were detected in skin scrapings
from the index dog, a fairly typical canine scabies
case. The owners mentioned that another dog in
the household was similarly affected and an in-
contact cat had a crusty face and ears and ‘thick-
ening’ of the facial skin, but was not pruritic. The
owners lived at some distance from the referral
centre and declined to bring the cat in for inves-
tigation. However, both canine patients and the
cat responded to topical acaricidal therapy, an
organophosphate rinse (Paramite dip; Vet-Kem)
for the dogs and lime sulphur rinse for the cat.
The owner reported that the crusts on the cat’s
face and ears had fallen off, and that new hair
was growing in at 1 month after treatment.

Discussion
In human patients, sarcoptic mange is caused by
S scabiei var hominis (McCarthy et al 2004, Walton
et al 2004). Human scabies is typically an in-
tensely pruritic papulovesicular dermatitis. The
‘burrow’ of the mite (in the horny layer of the
skin) is the hallmark clinical feature, and can
usually be located using magnification, ancillary
aids (staining, etc) and diligent technique. The fer-
tilised female mite lays eggs in the burrows as

Fig 8. Photomicrograph of skin biopsy specimen from case
3 showing hyperplastic spongiotic crusting with numerous
eosinophils. A cross section of a Sarcoptes scabiei mite is evi-
dent in the superficial epidermis. H&E; original magnifica-
tion e 40�.
well as depositing faecal matter in the tunnel be-
hind her. Burrows may be linear or serpentine,
and usually end with a small surface vesicle
over a black speck, the location of the female
mite. Lesions are most commonly found on the
hands, interdigital areas, wrist, elbows and an-
kles, tending to occur in areas with little body
hair. In hosts of normal immune status, usually
3e50 mites (average number 11) account for the
clinical signs, which are probably related to
both physical irritation caused by burrowing
and hypersensitivity reactions to mite excretory
antigens (Mellanby 1944, Robinson 1985, Walton
et al 2004).

Canine scabies is conceptually similar to
human scabies, although the burrow is rarely rec-
ognized. As in man, the disease is extremely pru-
ritic, but mites are difficult and sometimes
impossible to find, so called scabies in cognito
(Muller et al 1989a). As in man, lesions in dogs
usually start in less densely haired regions of
the integument, such as the ear margin and el-
bows, although secondary hair loss due to excori-
ation allows the mites to spread to an increasing
proportion of the integument (Morris and
Dunstan 1996, Scott et al 2001). Puppies and
older debilitated dogs may be at increased risk
for developing severe infestations and the disease
is very contagious within populations of dogs
(Walton et al 2004). Contact with foxes is often
an important clue in the history, and accounts
for the disease occurring more commonly in cer-
tain geographical regions (Stone et al 1976,
Morner 1992). For example, sarcoptic mange
due to S scabiei var vulpes became prevalent in
red foxes in Sweden from 1975 to 1984, spilling
over into other wildlife species (eg, arctic fox,
lynx, pine marten, wolf, mountain hare) and do-
mestic species (dog, horse, cat). Similarly in Swit-
zerland, lynx developed sarcoptic mange
referable to either N cati (probably crossover
from cats) and/or S scabiei (from red foxes) (Ryser
Degiorgis et al 2002). In relation to the critical
role of foxes in the epidemiology of scabies, it is
pertinent to note that in many regions there is ei-
ther an increase in fox numbers, or an alteration
in their behaviour or habitat, with increased prox-
imity to villages and the outskirts of towns and
cities. In Europe, the diagnosis of sarcoptic
mange is facilitated by the availability of two
commercial ELISA tests that detect antibodies
against mite antigens in the patient’s serum
(Bornstein and Zakrisson 1993, Lower et al
2001). In practice, a tentative diagnosis of sarcoptic
mange is confirmed in many cases by a convincing
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response to scabicide therapy, rather than by di-
rect visualisation of mites.

In all our cases, and in at least two cases in the
literature, the development of scabies was possi-
bly linked to exposure to dogs or foxes with
proven or suspected infestations (Table 1). Inter-
estingly, the contact could be as long as 7 or even
15 months earlier. It is, therefore, critical, when
taking a history from cats with crusting skin dis-
ease, to enquire as to lesions on owners and also
in-contact animals, including cats, dogs and
potential wildlife reservoirs.

In the elegant investigations of Bornstein et al
(2004), mites harvested from cats had identical
DNA sequences to mites collected from naturally
infected dogs and wildlife. This provided compel-
ling evidence that S scabiei is not absolutely spe-
cific in relation to host species, and similar
observations have been made in relation to wom-
bat scabies in Australia (Skerratt et al 1998, 1999,
Skerratt 2003) and wildlife scabies in Sweden
(Morner 1992). The molecular evidence concern-
ing whether there are indeed different host-
specific varieties of S scabiei is contradictory
(Zahler et al 1999, Skerrat et al 2002, Morrison
et al 2003), although recent molecular studies indi-
cate consistent gene sequence differences between
human and other animal S scabiei strains (Walton
et al 2004, Heukelbach et al 2005). However, the
ability of mites to cross the species barrier and es-
tablish patent infections seems well established
(Goldman and Feldman 1949, Walton et al 1997,
1999).

The weight of evidence in all mammalian spe-
cies studied indicates that sarcoptic acariasis is
a complex hypersensitivity reaction involving
both humoral and cell-mediated components,
and circulating immune complexes (Bornstein
and Zakrisson 1993, Lower et al 2001, Scott et al
2001, Arlian et al 2004). Dogs with clinical signs
of sarcoptic mange seroconvert to various mite
antigens 4e5 weeks post infection (Bornstein
and Zakrisson 1993). ELISA assays show IgG
response to scabies antigens (Lower et al 2001),
T-lymphocytes (CD3 epsilon þ), CD11cþ, MHC
class IIþ, and CD1aþ cells in the dermis play
a major role in a successful immune response to
scabies mites in experimentally infected dogs
(Stemmer et al 1996). Most of the clinical features
that characterise sarcoptic acariasis in all species,
including extreme pruritus, are probably associ-
ated with hypersensitivity to mite antigens, in-
cluding proteins in the cuticle, saliva and faeces.
In the normal situation, an infested individual
mounts a cell-mediated immune response to
mite antigens, and this acquired immunity limits
the spread of mites, preventing overwhelming in-
festation (Table 2).

Variation in the intensity of the immune re-
sponse probably in part explains the variability
in severity of clinical signs from individual to in-
dividual, the development of asymptomatic car-
riers, and a reduction in mite numbers during
disease progression. Interestingly, some derma-
tologists have documented scabies mites on
asymptomatic dogs living in households with
dogs with clinically apparent disease (Peter
Ihrke, personal observations), and in populations
of pigs, a minority of individuals harbour a large
proportion of the mites (Davies 1995). Dogs
with compromised immune systems, due to co-
existent immunosuppressive disease or therapy
with corticosteroids or cytotoxic drugs, may be
infested by much larger populations of mites,
ie, Norwegian scabies (Anderson 1981).

Crusted scabies is a term used to refer to a
syndrome seen in a subset of human scabies pa-
tients (Walton et al 2004). It was first described in
1848 by Danielssen and Boeck in Norwegian pa-
tients with leprosy. The syndrome came to be
known by the moniker ‘Norwegian scabies’,
and ‘Norwegian people have been afflicted by
jokes and innuendos ever since’ (Robinson
1985). Crusted scabies tends to occur in patients
with impaired cell-mediated immunity, for ex-
ample as a result of immunosuppressive therapy
for immune-mediated disease, transplantation
and in the setting of HIV/AIDS (Schlesinger
et al 1994, Walton et al 1999). It is also encoun-
tered in neurologically impaired people who
are unable to properly interpret or respond to
the itch sensation by scratching, and in certain
indigenous populations, including Australian
Aborigines, in which no overt immunologic risk
factors can be identified (Walton et al 2004,
Roberts et al 2005).

In crusted scabies, mites multiply unchecked
and reach extremely large numbers in skin and
scale. The skin reacts to the infestation by in-
creasing keratinocyte turnover, which causes
cracks and fissures to develop, giving rise to ad-
herent crusts. Because of the enormous numbers
of mites present within lesions and the immedi-
ate environment, people (and animals) with
crusted scabies are highly infectious to other in-
dividuals. Pruritus is conspicuously absent in
up to 50% of cases, although in the remainder
it can be mildly irritating or sometimes quite pro-
nounced. This is somewhat counterintuitive, as
human patients with crusted scabies generally
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Table 1. Feline scabies cases caused by S scabiei reported previously and in the current case series

Reference or
case number

Age Breed Gender Contact
with Canidae

Lesions Pruritus N
of

Lindquist and
Cash 1973

8e10 weeks DSH Female Ears, neck, head,
abdomen, tail;
lesions on
in-contact people

No Abu

Bussieras 1984 1 year old Persian Female In-contact dogs
(but treated with
acaricide); in-contact
cavies with pruritus
(but no mites)

Head, neck, distal
limbs (but had
concurrent
dermatophytosis)

Yes Num
with
stage
deve

Hawkins
et al 1987

>6 years DSH Female Rural domicile;
contact with dogs

Ears, head, neck, tail,
thigh, feet, nail beds;
lesions on in- contact
people

Yes Abu

Huang et al 1998 1 year Persian Male Four paws, tail;
3 month history;
lesions on in-contact
people

No Abu

Kontos et al
1998

6 months Persian Female Limbs, tail, head;
4 week history;
lesions on
in-contact people

Yes Abu
all s
seen

Morner 1992 N/A Domestic cat N/A N/A N/A N/A

Bornstein et al
2004

N/A Domestic cats N/A One in-contact dog
with scabies
15 months prior

N/A N/A Abu

Case 1 14 years Domestic cat Male Foxes and wombats Ears, head; lesions
on in-contact people

No Abu

Case 2 7 years Domestic cat Male Foxes Head; lesions on
in-contact people

No Abu

Case 3 2 years Himalayan Male One in-contact dog
with scabies
7 months prior

Distal hind limbs,
ears, widespread
lesions

Mild Abu

Case 4 N/A Domestic cat N/A Two in-contact dogs
with scabies

Face No N/A

DSH ¼ domestic short haired cat; N/A ¼ not available; NT ¼ not tested; FeLV ¼ feline leukaemia virus; FIV ¼ felin
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Table 2. Some features of scabies in different mammalian species

Species Infestation Abundance
of mites

Extent of
pruritus

Presence of crusts
and scale

Man (Caucasian)
Robinson 1985

Sarcoptes scabiei
var hominis

þ þþþþ 0 to þ

Man crusted (aboriginal)
Roberts et al 2005

Sarcoptes scabiei
var hominis

þþ to þþþþ 0 to þ þ to þþþþ

Dog (domestic) Sarcoptes scabiei
var canis

þ þþþþ þ

Fox Sarcoptes scabiei
var vulpes

þþþþ þþ

Cat Notoedres cati þþþþ þþþþ þþ to þþþ
Cat Sarcoptes scabiei þþþþ 0 to þ þþþþ
Pig

Davies 1995
Sarcoptes scabiei
var suis

þ to þþ þ to þþ þþ to þþþ

Wombat (Vombatus ursinus
and Lasiorhinus latifrons)
Skerratt 2005

Sarcoptes scabiei
var wombati

þþ to þþþþ þþ to þþþþ þþþ to þþþþ

Gibbon
Goldman and
Feldman 1949

Sarcoptes scabiei þþþ to þþþþ þ to þþ þþþ to þþþþ
(and spread to

human contacts)
have prominent eosinophilia and markedly
elevated IgE levels (Roberts et al 2005). In terms
of comparative parasitology, infestation with
S scabiei in certain species, such as the wombat,
is conceptually similar to Norwegian scabies in
terms of the lesion histology and the number of
mites, but different in relation to the extent of ir-
ritation (ie, wombats generally suffer from pruri-
tus) (Skerratt et al 1999). Feline notoedric mange
due to Notoedres cati is likewise associated with
crust, scale, abundant mites, and contagious to
other cats and in-contact humans, but invariably
in association with extreme pruritus.

In at least three of the present cats of this series
(cases 1, 2 and 3), all of which had long-standing
signs (at least 40 days, likely 2 months and 7
months, respectively), gross lesions and symp-
tomatology were remarkably similar to human
patients with crusted scabies, as was the pre-
sumptive case. Why the lesions in these patients
were minimally or not pruritic remains a mystery,
especially in the light of heavy infiltration of the
affected skin with mast cells and eosinophils.
Only a limited number of feline cases with sarcop-
tic mange have been recorded (Table 1), so it is dif-
ficult to make firm generalisations. However, it
would seem that most cats reported in the litera-
ture had advanced lesions reminiscent of crusted
scabies with abundant mites in skin scrapings
and evidence of contagion. For example, the stray
kitten described by Hawkins et al (1987) had
thick, wrinkled, scaly skin with extensive hair
loss over the ears, head, neck, abdomen, proximal
limb and tail, and of six in-contact people, four de-
veloped skin lesions. In other cats, however, as in
case 2 of the present report, lesions were subtler,
perhaps because these cats were presented at an
earlier stage of pathogenesis.

We speculate that when S scabiei is well estab-
lished in natural animal populations, individuals
with strong acquired cutaneous immunity to ec-
toparasites are favoured by natural selection.
Such individuals are likely to have a more severe
inflammatory reaction, greater pruritus and less
likelihood of harbouring large infestations. In
contrast, when sarcoptic mites are introduced
to a ‘new’ host species, either a naive population
of the same species, or a completely different
species, there is less effective systemic and local
immunity, and less pruritus; this favours the es-
tablishment of heavier infestations, the phenom-
enon of secondary thick, adherent crusting and
the development of crusted scabies.

The lesions in virtually all reported cases of
feline sarcoptic mange, including the four new
patients recorded here, were similar to feline no-
toedric mange in that the cats had abundant
mites present in the lesions. They differed, how-
ever, in not having the intense pruritus so typical
of Notoedres species infestations. Knowledge
about the host specificity of the scabies mite is in-
complete, although physiological and genetic
differences have been described for different
strain variants. When a host-adapted mite infects
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a non-permissive host it generally fails to feed
successfully, and thus does not develop and re-
produce. This is the case, for example, with the
self-limiting infections in humans exposed to
dogs or cats with sarcoptic mange. In some in-
stances, however, the mite can produce severe
and self-perpetuating infestations in non-target
species: this would appear to be the case in the
present instance, and also in wombats that de-
velop life-threatening sarcoptic mange following
infection by Sarcoptes scabiei from foxes and the
situation in Sweden where there is a obvious
spill-over from mangy red foxes to other native
and domestic species. In Australia, scabies has
also spilled over into other native animals such
as the ring-tailed possum, agile wallaby and
koala (Skerratt et al 1998).

The severity of the lesions in case 1 may have
been attributable to an underlying immunodefi-
ciency, although no obvious comorbidities were
evident when the cat was initially presented,
and the patient tested retrovirus negative. The
later development of solar keratitis induced
squamous cell carcinoma may have been associ-
ated with reduced local immunity, or the coloni-
sation of an abnormal site. There is no need to
implicate such a pathomechanism, however, as
scabies mites have a clear predilection for cool
relatively poorly haired regions such as the pin-
nae. Another possibility was that the terminal
cancer to which the cat succumbed, possibly ab-
dominal lymphoma on the basis of probabilities,
may have been associated with an underlying
deficit in cell-mediated immunity which pre-
dated overt signs of the malignancy. Likewise
in case 2, the development of scabies may have
been, in part, due to defective cell-mediated im-
munity referable to FIV infection, which may
have predisposed also to the development of
the patient’s terminal malignancy. The extent
and severity of lesions in case 3 could well
have been a reflection of the effect of methyl-
prednisolone on the host immune response, or
the chronic (in excess of 4 months) nature of
the infestation.

The diagnosis and management of these four
cases was straightforward. The initial plan was
to obtain deep skin scrapings under heavy seda-
tion to obtain representative material from le-
sions. In cases 1 and 3, skin biopsies were
harvested also during a single procedure, be-
cause skin scraping had not been performed
prior to sedation or anaesthesia. This afforded
the opportunity of observing the pathological re-
sponse of the host to such a heavy mite
infestation. Sedation afforded the opportunity
of debulking the lesions of crusts and scurf in
cases 1 and 3. Removal of crust and scale repre-
sents a cornerstone in the management of this
condition, as such keratinous material harbours
a huge number of mites. This, and subsequent
application of an effective acaricide (selamectin
or lime sulphur rinse), rendered cats non-infective
to in-contact animals and humans.

Insufficient cases of feline scabies have been
treated to make firm recommendations concern-
ing therapy, however, based on information ex-
trapolated from human (Orkin and Maibach
1993) and canine cases, systemic therapy with
avermectin compounds is likely to be more con-
venient and at least as effective as topical ther-
apy with lime sulphur or other insecticides
(Walton et al 2000). Synthetic pyrethroids,
which are widely used for topical therapy in
man and dogs, are far too toxic to be useful in
the feline patient (Volmer et al 1998). The safety
and convenience of selamectin (Six et al 2000)
(Revolution; Pfizer) which can be used ‘on label’
at the manufacturer’s recommended dose for
routine parasitic prophylaxis, afforded an ad-
vantage over other effective alternatives such
as ivermectin (Yazwinski et al 1981), milbemy-
cin and fipronil. Ivermectin was used in case 2
because selamectin had not been released in
the UK when this case was treated, but it
should be borne in mind that some cats (espe-
cially kittens) can show transient signs of neuro-
logical dysfunction after its use (Frischke and
Hunt 1991), which is off label at this dose
rate. Moxidectin would likely have been effec-
tive also, although we could find no precedence
for use of this drug in this setting. The cat
responded promptly to therapy, and ongoing
prophylactic treatment with selamectin pre-
vented further lesions developing despite
continued exposure from an at risk geographi-
cal location.

When treating cats or dogs with S scabiei infes-
tation, it may be prudent to treat all in-contact
companion animals to guard against the possibil-
ity of contagion and ongoing infestations. Anec-
dotally, canine and feline scabies appears to be
increasing in frequency in geographic regions
where modern insect-specific parasiticides (eg,
imidacloprid) that do not kill acarids are used
for flea control. Perhaps the simplest way to pre-
vent feline scabies due to N cati and S scabiei is to
use ectoparasite preventative therapies that are
effective against mites as well as fleas (eg, sela-
mectin, fipronil).
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