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ATOPIC DERMATITIS IN DOGS

Definition

Atopic dermatitis is a common hypersensitivity reac-
tion pattern that is associated with a typical history
and characteristic clinical signs:

¢ C(lassic atopic dermatitis (AD) is associated with
sensitisation to environmental allergens (pollens,
dusts and/or moulds). The patient may or may
not produce immunoglobulin E (IgE) antibodies
to allergens.

¢ Food-induced atopic dermatitis (FIAD) is
used to describe cases where food is one of the
triggers for the skin condition. Dogs with FIAD
may or may not have concurrent sensitisation to
environmental allergens.

Aetiology and pathogenesis

The development of atopic dermatitis is a complex
interaction between genetics and the environment
involving poor skin barrier function, abnormal
skin inflammation and sensitisation to environmen-
tal and/or food allergens. Subsequent self-trauma,
altered cutaneous microflora populations and sec-
ondary staphylococcal and Malassezia skin and ear
infections drive chronic inflammatory changes.
Some dogs become sensitised to staphylococcal and
Malassezia proteins and glycoproteins, which then
act as endogenous allergens.

Most known allergens are proteins, but carbohy-
drates are likely also to play a role. There is evidence
that constant exposure to certain allergens (such
as flea saliva) at a young age may impart tolerance,
whereas intermittent exposure or exposure later in
life often triggers an allergic response.

T lymphocytes are the main cells involved in
atopic dermatitis. Exposure to allergens is by inha-
lation, ingestion or cutaneous penetration. These
allergens are presented by Langerhans’ cells causing
sensitisation of memory T cells. Subsequent allergen
exposure and T-cell activation release inflammatory
mediators that cause skin barrier dysfunction, skin
inflammation and pruritus. Secondary yeast and
bacterial infections greatly intensify the symptoms.
The cascade of inflammatory mediators recruits
and activates other cells (e.g. mast cells, eosinophils,

neutrophils, macrophages and keratinocytes) that
contribute further to the skin inflammation and skin
barrier dysfunction.

Clinical features

The clinical features of canine atopic dermatitis are
extremely variable, with no single physical or histori-
cal finding that definitively diagnoses the disease. The
true incidence of canine atopic dermatitis is unknown
and probably varies by geographical region, but it is
thought to affect nearly 10% of all dogs (and more
in predisposed breeds). There are well-recognised
breed predispositions, although these vary regionally
and any breed or cross can be affected.

Generally, clinical signs are first seen when dogs
are between 1 and 3 years of age, and at least some
signs should be present before age 6 years. However,
the disease has been noted in very young (3 months
old) and older (7 years old) animals.

Seasonal disease or seasonal flares are commonly
associated with pollen allergies, and the clinical signs
should match local pollen production (although sea-
sonal parasites such as Neotrombicula autumnalis
should be eliminated). Year-round clinical signs are
associated with sensitivity to indoor allergens and/
or foods.

About 7-25% of allergic dogs have a food allergy,!
alone or in combination with an environmental
allergy. Clinical signs before 1 year of age, non-
seasonal symptoms and concurrent gastrointesti-
nal symptoms are often associated with allergy to
foods. Dogs with food allergy tend to react to more
than one food. Beef, lamb, chicken, dairy products,
maize, wheat, soy and eggs all seem to be common
allergens in canine food allergy,’ although the data
are poor and this may reflect feeding patterns.’
Food allergic dogs may have a higher incidence of
gastrointestinal signs, although more subtle abnor-
malities (e.g. more than three bowel movements/day,
borborygmi, flatulence, variable faecal consistency,
straining, blood and mucus) are more common than
vomiting or diarrhoea.*

Pruritus and erythema are the primary lesions
in atopic dermatitis (Figs. 2.4-2.7). The degree
of pruritus and erythema varies from very mild to
intense and may be generalised or localised. Some
animals, particularly with acute disease, have no
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one to three times weekly until the clinical signs
are controlled. Chlorhexidine products are the most
effective antimicrobials, but may be drying and topi-
cal sensitisation can occur, including sensitisation in
owners. Dogs with pruritic dry skin should be treated
with an emollient product with proven antipruritic
efficacy. Antiseborrhoeic shampoos can be used in
dogs with greasy skin, although care should be taken
to avoid over-drying the coat. Emollient leave-on
lotions, foams and conditioners can be used where
necessary to prevent dryness after or between baths.
Owners should be discouraged from scrubbing or
picking at the skin, and should not rub against the
grain of the hair because this may cause folliculitis
in a sensitive dog.

Spot-on therapies can help restore the skin bar-
rier in localised areas of chronic cases. This may be
more helpful for some dogs than others. There is
only a mild-to-moderate improvement, and frequent
use and several doses per pet are needed.

Ears (see page 267 for management of ear infec-
tions). Ear infections respond best to topical medi-
cations in the short term. Topical steroids can be
used two to three times weekly to prevent recurrent
inflammation. These can be used alone or combined
with cleaning where necessary.

Conjunctivitis can be effectively managed with
glucocorticoid-containing  ophthalmic
tions (e.g. 1% prednisolone or 0.1% dexamethasone)
used three to four times daily to remission, and
then tapered for maintenance. Ciclosporin 0.2%
ointment applied twice daily to remission and then
tapering the frequency is also effective.

prepara-

Systemic control of infections
Recurrent yeast and bacterial infections indicate
that the atopic dermatitis is not controlled. Efforts
should be made to better control the underlying
problem and use topical antimicrobials to minimise
the repeated use of systemic antimicrobials.
Antibacterial agents (see Superficial pyoderma,
page 65) for secondary staphylococcal infections
include cefalexin (25 mg/kg po ql2 h), cefpodoxime
proxetil (5-10 mg/kg po q24 h), oxacillin or dicloxacil-
lin (20 mg/kg po q12 h), clindamycin (5.5-11 mg/kg po
q12 h), lincomycin (22 mg/kg po q12 h) and clavulanic
acid—potentiated amoxicillin 25 mg/kg po q12 h).

Antifungal agents to control
Malassezia infection include ketoconazole, itracon-

azole and fluconazole (5-10 mg/kg po q24 h).

secondary

Systemic anti-inflammatory therapy

There are a variety of treatment options, but those
with good evidence of high efficacy thus far are
broad-spectrum agents that target lymphocytes and
inflammatory pathways (steroids, oclacitinib and
ciclosporin) or precise pruritus pathways (interleu-
kin [IL]-31 monoclonal antibody). Other agents are
rarely effective by themselves and are most useful
as adjunctive therapy.

Essential fatty acid (EFA)-rich diets or supple-
ments may help coat texture and skin barrier func-
tion, but most have unproven efficacy in controlling
symptoms of atopic dermatitis.

Antihistamines may be effective in some dogs
with mild pruritus but are mostly used to reduce the
dose and/or frequency of other treatments. They are
most effective given before and not after a flare. The
sedative effect may help reduce sleep deprivation in
pruritic dogs (and their owners). Adverse effects are
uncommon but include sedation, excitation and gas-
trointestinal upsets. The second-generation drugs
can induce potentially fatal cardiac arrhythmias.
Antihistamines may lower the seizure threshold.
Two-week trials with different antihistamines may
help determine which is most useful:

¢ Chlorpheniramine (0.4 mg/kg po g8 h).

¢ Diphenhydramine (2—-4 mg/kg po q8 h).

¢ Hydroxyzine (2 mg/kg po q8 h).

* Clemastine fumarate (0.05 mg/kg po g8 h).
¢ Ketotifen (2—4 mg/kg po g8 h).

Glucocorticoids rapidly and reliably control
acute or severe symptoms of allergic dermatitis.
Methylprednisolone (0.4-0.8 mg/kg) is the drug of
choice. Prednisolone and prednisone may also be
used (0.5-1.0 mg/kg), but they are more likely to
cause polyuria/polydipsia and polyphagia in some
dogs. Induction doses should be given twice daily
for 7 days or until remission, then once daily in the
morning for 7 days, and then on alternate mornings.
The dose can then be reduced to the lowest required
to control the clinical signs. Injectable steroids
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* Adrenaline (1:1000 0.1-0.5 ml sc or im) will
help reverse symptoms if the dog is showing any
other signs of anaphylaxis.

* Dexamethasone (0.05-0.1 mg/kg iv) works
rapidly to resolve urticaria, pruritus and
erythema. Usually, only one dose is needed.

¢ Prednisone (1 mg/kg po q24 h and taper) for
3-5 days is typically curative within a day or
two.

* Oral or injectable steroids can be combined
with antihistamines such as diphenhydramine
(2.2 mg/kg po q8-12 h), chlorpheniramine
(0.4 mg/kg po q8-12 h) or hydroxyzine
(2.2 mg/kg po q8-12 h). Antihistamines are
most helpful to prevent new lesions rather
than resolve existing lesions, but are safer than
prednisone for long-term use if needed.

* The treatment for chronic urticaria depends
on the underlying cause; these cases should be
biopsied and may need work-ups and treatments
similar to vasculitis (see pages 85 and 221) and
atopic dermatitis (see page 18).

Key point
* Urticaria in dogs is common and typically
rapidly responsive to treatment.
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ANAL SAC DISEASE
(Anal sac impaction, sacculitis
or abscessation)

Definition

Anal sac impaction is caused by blockage of the duc-
tal outflow of anal sac secretion. Anal sacculitis is an
inflammation of the anal sacs. Abscessation occurs
when the anal sacs rupture under the skin and cause
an abscess that usually forms a draining tract.

Aetiology and pathogenesis

Anal sac disease can be caused by many inflamma-
tory factors that may cause closure of the ductal
opening, including atopic dermatitis, food allergy,
colitis, obesity, conformation, perianal fistulae,
masses, anal hyperplasia and trauma.

Clinical features

Dogs and cats scoot, lick or show pain in the area of
the affected anal sac. Pain can be intense during def-
ecation or when the tail is raised. Enlargement of the
glands may be palpated externally or by rectal exam.
Draining tracts with purulent or haemorrhagic dis-
charge, inflammation and cellulitis may be present
over the inflamed abscessed gland.

Differential diagnoses

* Atopic dermatitis and food allergies commonly
cause perineal pruritus, licking and scooting.

* Colitis or inflammatory bowel disease causing
chronic diarrhoea may cause anal licking and
scooting.

¢ Perineal fistulae cause draining tracts around
the anus and into the anal sac.

* Faecal parasites.

Diagnosis

All pets with anal sac issues should have a rectal
exam to make sure that there are no masses or other
causes of the symptoms. Palpation of an enlarged
anal sac and the resolution of symptoms by empty-
ing the sac, are diagnostic for impaction. If painful,
sedation or anaesthesia will be needed for thorough
evaluation. Blood in the anal sacs is not a normal
finding and indicates anal sacculitis."? An inflamed,
painful anal sac that has abscessed under the skin
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FELINE HYPERSENSITIVITY
DERMATITIS (Feline allergic
dermatitis, feline atopic dermatitis)

Definition

Hypersensitivity (allergic) dermatitis comprises a
series of reaction patterns associated with environ-
mental allergens (pollens, dusts and moulds) and/or
food allergens, resulting in pruritus and/or suscepti-
bility to infections.

Aetiology and pathogenesis

See Canine allergic dermatitis, page 18. Much less
is known about this condition in cats compared
with dogs. It is likely that it is a result of a complex
interaction between genetics and the environ-
ment. However, the role of skin barrier function,
lymphocytes and allergic sensitisation is as yet
unclear.

Clinical features

The clinical features of feline hypersensitivity der-
matitis are extremely variable, with no single physi-
cal or historical finding that definitively diagnoses
the disease. The clinical presentations (see below)
are often identical to other conditions.!?

The true incidence of feline hypersensitivity der-
matitis is unknown, although it is probably second
only to fleas as a cause of skin disease in cats. The age
of onset varies dramatically in cats, from 6 months
to old age; however, most cats begin showing signs
between age 6 and 24 months.}

Pollen sensitivities should be associated with sea-
sonal clinical signs or seasonal flares of pruritus and
inflammation. Indoor allergens, in contrast, should
be associated with perennial clinical signs. Pruritus
and inflammation associated with indoor allergens
may be worse in winter months. Cats with food
allergies would also be expected to have year-round
symptoms. Flea exposure may be seasonal, inter-
mittent or continuous, depending on lifestyle, cli-
mate and parasite control. Nevertheless, many cats
have intermittent symptoms that appear to occur
randomly.

Unlike atopic dogs, cats tend to present with well-
defined reaction patterns that are poorly specific for
any one condition. Most, if not all, affected cats are

pruritic but the degree of pruritus varies greatly and
is often mistaken for anxiety or other problems.

Symmetrical self-induced alopecia is very
common. Affected cats overgroom to the point of
alopecia. This is generally symmetrical and most
often affects the medial limbs and ventrum. Some
cats lick the ventral neck and sides and bottom of
the tail. The underlying skin is often normal, but
linear excoriations may develop. This overgrooming
may lead to trichobezoars. Erythema is often more
difficult to see in the skin of cats unless the skin is
severely traumatised.

Miliary dermatitis is characterised by ery-
thematous papules and crusts scattered through-
out the haircoat, especially the flanks and dorsum.
Overgrooming may cause alopecia associated with
these lesions. A dorsal distribution is more common
with flea-allergic dermatitis.

Eosinophilic complex lesions (see page 256):

* Eosinophilic plaques are well-demarcated,
eroded or ulcerated plaques most common on
the ventral abdomen and medial thighs.

* Eosinophilic granulomas are well-demarcated,
often non-ulcerated, firm, pink to yellow, raised,
and often linear lesions commonly present on
the caudal aspects of the hindlimbs, but they can
also occur in the oral cavity, chin (‘fat chin’),
interdigital skin and elsewhere.

¢ Indolent ulcers typically occur on the upper lips
where the tongue and/or upper canines contact
the mucosa, and are thick ulcers with raised
erythematous borders.

Head and neck dermatitis results in variable,
but potentially very severe, erythema, papules,
crusts, seborrhoea and excoriation of the head and
neck (Figs. 2.33, 2.34). This distribution is most
commonly associated with food allergies.!

Secondary otitis (see page 267) is seen in affected
cats, but it much less common than in atopic dogs.?
Otitis may be the only symptom, but the cats should
be carefully evaluated for other causes of the otitis
(especially inflammatory polyps — see page 267).

Periocular dermatitis is characterised by vary-
ing degrees of erythema, alopecia, excoriation of
the periocular skin and ocular discharge. Cats will
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2 weeks topically or weekly lime sulphur dip (2-3%)
trials can be performed for 6-8 weeks. If pruritus
is year-round, a food trial for 8-12 weeks should
be performed (see below). If the cat is still affected,
intradermal or serological allergen tests can be per-
formed to identify allergens for avoidance and aller-
gen-specific immunotherapy. Flea allergen tests are
highly specific and therefore positive tests can be
used to convince owners of the need for thorough
flea control. However, they are poorly sensitive and
there are many false-negative tests.

Diagnosis of adverse reaction to food

The diagnosis of a food allergy is based on the
response to a restricted diet, composed of unique
ingredients to which the cat has never, or only very
rarely, been exposed. It is therefore critically impor-
tant to obtain a full dietary history including data
on commercial diets, treats, human foods, flavoured
medicines and any vitamin or mineral supplements.
However, this may be difficult where the owner can-
not recall which foods have been fed or what the
ingredients were. Moreover, undeclared ingredients
are common in commercial foods (including ‘single’
protein diets). Food-specific serum allergen tests
have not been validated in cats at the time of writing,
and their use to diagnose food allergies cannot be
recommended.

General details about diet trials can be found on
page 24. However, diet trials in cats are often dif-
ficult due to their more finicky dietary behaviour. In
addition, anorexia in cats can rapidly cause hepatic
lipidosis and death, so owners must be warned and
cats monitored. Transitions to new diets should be
gradual. Home-cooked diet trials usually employ
meat or fish protein only and most cats won't eat
unprocessed carbohydrates. These diets are deficient
in EFAs and taurine, although this should not affect
otherwise healthy cats over the length of the diet
trial. Greater care should be taken with cats that have
concurrent problems and with longer-term feeding.
Diet trials in cats can also be performed using fully
supplemented and balanced, commercially prepared,
hydrolysed or limited-ingredient prescription diets.
However, over-the-counter and even prescription
diets may contain ingredients not on the label,>¢ and

so sometimes more than one diet trial should be per-
formed. The length of a diet trial necessary to con-
firm an adverse reaction to food is controversial, but
most authorities recommend 8-12 weeks for cats.
Outdoor cats may have access to other foods and,
where possible, should be kept indoors. This may not
be feasible if it leads to behavioural problems.

As allergy signs commonly fluctuate, a cat that
improves with a restricted diet should be challenged
with its original diet, which should include all treats,
chews and dietary supplements. If a food allergy is
involved, there will be an increase in pruritus within
7-14 days of the dietary challenge. If there is no
increase in pruritus after the dietary challenge, then
a food allergy can be ruled out. If there is recurrence
of pruritus with the dietary challenge, then the
restricted diet should be reinstituted. If a diagnosis
of food allergy is made, it is helpful to identify the
specific foods to avoid. The most accurate method
for determining specific food allergies is to intro-
duce one new ingredient into the diet every 2 weeks
and monitor for pruritus.

Failure to recognise and treat secondary infec-
tions and ectoparasites during a dietary trial are a
common cause of problems. Another major reason
for poor compliance during a dietary trial is contin-
ued pruritus. One solution is to allow the use of short
courses of glucocorticoids for the first 4-8 weeks of
the trial, and then taper to see if the improvement
can be maintained. Alternatively, the owners can
give 3- to 7-day courses of glucocorticoids at their
discretion to manage unacceptable pruritus during
the food trial.

Treatment

It is important to emphasise to the client that hyper-
sensitivity dermatitis cannot be cured, and will need
to be managed as a lifelong condition. Treatment
must be tailored to the specific signs and second-
ary changes or complications present in an indi-
vidual animal. Owners need to be aware that it is
not possible to predict initially which animal will
respond to a particular therapy. They also need to
understand that clinical manifestations frequently
change, resulting in the need to adjust the therapy
over time.
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Definition
A contagious dermatosis of cats due to infection with
the psoroptic mite Notoedres cati.

Aetiology and pathogenesis

Infection with the mite results in severe pruritus,
presumably due to a hypersensitivity, as with canine
scabies, although the biology and life cycle of the

mite are less well understood.!

Clinical features

There is no breed, age or sex predisposition. Affected
cats exhibit intense pruritus on the head and pinnae.
The initial lesions are an erythematous, papular der-
matitis, but a greyish crust soon becomes apparent
(Fig. 2.36). The anterior edges of the pinnae are
often affected. If not treated, the lesions may progress
to affect the feet and perineum.! Lymphadenopathy
may also be present.

Differential diagnoses

* Other parasitic dermatoses — fleas, lice, Dermodex
gatoi or other mites.

* Hypersensitivity dermatitis (especially head and
neck dermatitis — see page 41).

* Pemphigus foliaceus.

¢ Dermatophytosis.

Diagnosis

Skin scrapings usually reveal eggs or mites. A treat-
ment trial may be needed to rule out this mite if
scrapings are negative.

Treatment
All in-contact cats, dogs and rabbits should
be treated. For dogs, refer to Sarcoptic mange

Fig. 2.36 Cat with notoedric mange with severe

inflammation, scaling and crusting of the pinnae
(photo courtesy of Mike Canfield).

treatments, page 58. The following treatments are
for cats only:

¢ Ivermectin 0.2-0.3 mg/kg sc every 2 weeks for
three treatments is curative.

¢ Imidacloprid 10%/moxidectin 1% (cat and
ferret products) topically once may be curative,’
but at least two doses every 2—4 weeks are
recommended.

* Selamectin every 2—4 weeks for three treatments
is effective.?

* Total body application of 3.1% lime sulphur
solution weekly for 6—8 weeks is effective.!

* Asingle injection of doramectin (0.2—0.3 mg/kg sc)
has been reported as curative.*

¢ A single application of a product containing
fipronil 8.3%, (S)-methoprene 10%,
eprinomectin 0.4% and praziquantel 8.3% was
effective.’
















CHAPTER 2

Fig. 2.45 Extensive eosinophilic plaque on the

lateral hindlimb of a cat with chronic flea bite

hypersensitvity.

A, ol
Fig. 2.46 A linear granuloma on the limb of a cat.

linear granulomas (Fig. 2.46). Fleas should there-
fore be considered in all cases of suspected hypersen-
sitivity dermatitis (see page 41).

Flea bites on humans are typically located around
the lower legs and ankles, waist, groin, skinfolds and
lower back. Some family members may appear to be
unaffected whereas others are intensely pruritic.

Differential diagnoses

* Other ectoparasites: mites or lice.

¢ Dermatophytosis.

¢ Food-allergic dermatitis.

* Atopic dermatitis.

¢ Feline hypersensitivity dermatitis and/or
eosinophilic granuloma syndrome.

* Pemphigus foliaceus.

¢ Epitheliotrophic lymphoma.

¢ Staphylococcal pyoderma.

* Malassezia dermatitis.

Diagnosis

A diagnosis of flea-allergic dermatitis is highly likely
when fleas or flea dirt is present on an animal with
appropriate clinical signs (Figs. 2.47-2.49), and can
be confirmed with resolution of the signs by aggres-
sive flea control. Diagnosis can be difficult because
often animals have concurrent allergies and, especially
in cats, fleas may be difficult to find due to grooming
behaviour. Tape-strips can be used to find microscopic
fragments of flea dirt that would otherwise be invisible
on combings and wet paper tests (Fig. 2.50).

Treatment

Aggressive flea control includes treatment of all
in-contact animals (cats, dogs, ferrets and rabbits,
including any neighbours’ pets) and the environment
(indoor and potentially outdoor, depending on the
climate). Full elimination of fleas may take months,
and pruritus may persist beyond flea extermination.
Antipruritic treatments should be considered to pro-
vide some relief for itchy animals (see Canine atopic
dermatitis, page 26, and Feline hypersensitivity der-
matitis, page 41).

Animals

There are many safe and effective flea products
available. It is best to use an insect growth regulator
(IGR) in combination with a long-acting adulticide.
There are a variety of oral and topical treatments
available that also cover additional ecto- and endo-
parasites in addition to fleas. All have advantages
and disadvantages, and it is worth spending time
with clients to select the products that best suit their
household animals, aims and lifestyle. For example,
bathing (especially with degreasing shampoos) or
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Figs. 2.47-2.49 Flea faeces demonstrated in coat combings (Fig. 2.47), tape-strip cytology x40

(Fig. 2.48 [photo courtesy of P Forsythe]), and red staining on wet cotton wool (Fig. 2.49).

swimming will necessitate a systemic or waterproof
topical product,* and additional tick control will be
important for outdoor animals in tick endemic areas.
Products labelled for dogs only should not be used
in cats, and great care should be taken when using
permethrin products on dogs if there are cats in the
household.

The main aim of treatment is to reduce flea expo-
sure to tolerable levels. This can be achieved by
population control and it is not always necessary to
prevent fleas biting. Ingredients that repel fleas and
prevent biting can be useful in severely affected ani-
mals, but these often have a short duration of effect
and are more toxic in cats. Fleas in endemic areas
often develop insecticide resistance,’ and so combi-
nations of products or rotation of products may be
needed.

"The most common reason for treatment failure is
not resistance but failure to follow label directions

2.50

Fig. 2.50 Microscopic
fragment of flea faeces
from a self-traumatising
cat (adhesive tape-strip
x40).
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and recommendations.? It is vital to work with clients
to select the most suitable products for their animals,
to fully explain treatment and demonstrate applica-
tion. Clipping small patches on the dorsum may
facilitate application of spot-on products. It is par-
ticularly important to explain that the pupal stage
is resistant to pesticides and adults may continue to
emerge and bite pets over 4-5 months despite effec-
tive treatments — this does not equate to insecticide
resistance, and highlights the need for long-term on-
animal and environmental therapy to eliminate an
infestation.

Environment

Vacuum cleaning will help remove adult fleas from
the flooring, reduce the numbers of eggs and lar-
vae within the carpet, elevate the carpet pile and so
enhance penetration of the insecticide, and stimu-
late emergence of pupated adults. Carpet cleaning
with hot water may, however, create a very favour-
able moist environment for fleas. Environmental
products are usually aerosol sprays consisting of a
permethrin/pyrethroid combined with an insect
growth regulator such as methoprene, pyriproxifen
or cyromazine. The insecticide provides a rapid kill
of larvae and adults that can be effective for up to
2-3 months. IGRs prevent normal development of
the eggs, larvae and pupae, with residual activity

SARCOPTIC MANGE

for up to 12 months. Foggers are easy to apply, but
often miss protected sites under furniture and may
not penetrate carpets or rugs very well. Great care
must be taken when using environmental treatments
in homes with small rodents, birds and fish. Fleas are
susceptible to sunlight and extremes of temperatures,
but shaded and mild outdoor areas can be treated
with insecticides and/or the parasitic nematode
Steinernema carpocapsa.* Treatment of sheds, garages,
outhouses, cars and homes of neighbours, family and
friends may be needed if fleas are persistent.

Key points

¢ Flea allergic dermatitis is common.

¢ All in-contact animals and the environment
must be treated.

* Regular preventive therapy is recommended.
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Definition
Sarcoptic mange is caused by the mite Sarcoptes
scabiei.

Fig. 2.51 Zoonotic lesions of scabies on the forearm

of an owner.

Aetiology and pathogenesis

Sarcoptic mange is common in dogs, and is very rare
in cats. Sarcoptes scabiei mites are highly contagious
through direct contact, fur, crusts and fomites. They
will infest a variety of species including humans
(Fig. 2.51), although different varieties are relatively
species specific. The mites tunnel through the epi-
dermis, laying eggs that hatch into six-legged larvae,
which then moult into eight-legged nymphs. Finally
adults emerge on to the surface. The life cycle takes
14-21 days to complete.! Adult females can survive
off the host for up to 19 days, but 2-6 days is more
typical in normal household conditions.? Signs of
infestation occur 3 days to 8 weeks after exposure.?
The pruritus is associated with a hypersensitivity



PruriTic DERMATOSES 57

response to mites and mite products. It may be severe
even with low numbers of mites and can persist for
1-6 months after eliminating the mites.

Clinical features

The primary clinical signs can vary from asymp-
tomatic to intensely pruritic. Mites cause papules
that eventually coalesce to form large areas of ery-
thema and crust, complicated by secondary bacte-
rial infections. The pruritus from sarcoptic mange
is only partially responsive to glucocorticoids and
oclacitinib. Dogs typically are affected on the ear
margins with alopecia, erythema, crusting and
ear margin hyperkeratosis (Fig. 2.52). Scratching
the ear margin will often cause the hindlimb to
twitch or thump (pinnal-pedal scratch reflex) and
when this is seen a treatment trial for sarcop-
tic mange should be performed. Other affected
areas are caudal-lateral aspects of the legs (elbows,
hocks and feet), face, ventral chest and abdomen

Fig. 2.52 Erythema, excoriation, and alopecia of the

pinna margin.

(Figs. 2.53-2.55). Focal to multi-focal derma-
titis can also be seen. Long-standing disease may
be severe and generalised with malaise, weight loss
and lymphadenopathy (Fig. 2.56). Large numbers
of mites and profuse crusting are often seen after
treatment with glucocorticoids, ciclosporin, oclaci-
tinib or chemotherapy.

Differential diagnoses

* Atopic dermatitis and food allergies.

® Other parasitic dermatoses — fleas, lice or other
mites.

¢ Epitheliotrophic lymphoma.

* Pemphigus foliaceus.

* Bacterial or yeast dermatitis.

Fig. 2.53 Erythema, excoriation, alopecia and

lichenification of the hock in a dog with scabies.

Fig. 2.54 Erythematous papules, excoriation and alopecia

of the ventral chest.

Fig. 2.55 Erythematous papules, excoriation, alopecia

and lichenification of the elbow.
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Diagnosis

The history and clinical signs will often allow a ten-
tative diagnosis of scabies. A positive pinnal scratch
reflex is highly suggestive of scabies.* Multiple deep
skin scrapings may reveal mites, faecal pellets or
eggs (Figs. 2.57, 2.58). Scrapings are only positive
50% of the time, so ruling out this mite requires
a well-performed treatment trial. Several ELISA
tests for Sarcoptes-specific IgG are available, but
their use is limited by false-positive and -negative
results.’

Treatment

All in-contact dogs, cats and rabbits must be treated,
Fig. 2.56 Severe Norwegian scabies in a Red Fox with even if not symptomatic. Environmental cleaning
generalised scaling, crusting, excoriation and alopecia involves Iaundering all bedding weekly and disin-
(photo courtesy of M Allington). fecting all fomites, but extensive environmental

treatment is not needed because mites do not sur-
vive long off the host, as long as the premises are
quarantined until all animals have no symptoms of
the disease. This requires 4 weeks in most cases.
Affected humans should seek medical attention
for treatment. Dogs often need systemic antibiotic
therapy for secondary infections. There are no con-
sistently helpful treatments for pruritus caused by
mites other than eliminating the mite; oclacitinib
0.6 mg/kg po q12 h for 14 days, prednisolone 1 mg/
kg per day tapered over 2 weeks and antihistamines
may be variably helpful. Soaks with warm water,
peppermint, tea tree and/or witch hazel may provide
short-term relief. Longer-term treatment may be
needed to manage residual pruritus after elimination
of the mites in some dogs.

The following treatments are for dogs only — for
treatments for cats, see Notoedric mange, page 49.

2.57

2.58

¢ Isoxazoline ectoparasitics (fluralaner, afoxolaner,
sarolaner), used as per label instructions (for fleas
and ticks), eliminate ectoparasites rapidly.®’

* Lime sulphur 2.5% applied weekly for 4-6 weeks
is also effective and well tolerated, but rotten
eggs odour and staining of light-coloured coats
make it less desirable in some dogs.®

* Fipronil spray 0.25% — 3—6 ml/kg q7-21 days
for 3—6 weeks in young, pregnant or nursing

dogs, where more potent treatments may be

Fig. 2.58 Sarcoptes eggs and faecal pellets. contraindicated.®
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* Selamectin — topically q2 weeks for four
treatments.

* Imidacloprid 10%/moxidectin 2.5% — topically
once monthly for two treatments has been
effective,’ although every 2 weeks for four
treatments is probably better.

¢ Pyriprole 12.5% topically once monthly for
three treatments has been effective.’

¢ Ivermectin or doramectin — 0.3 mg/kg sc
q2 weeks for three treatments (do not use in
sensitive breeds or test for the MDR-1 gene
mutation before use).

* Amitraz dip 0.025% is effective applied q7-14
days for 4-6 weeks.®

Key point
* Sarcoptic mange is difficult to find on scrapings
but easy to cure in most cases.
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HARVEST MITE INFESTATION
(Trombiculiasis, chiggers)

Definition

A seasonal dermatosis associated with infesta-
tion of the parasitic larvae of harvest mites such as
Neotrombicula autumnalis and Eutrombicula alfredugesi.
A related burrowing mite, Struelensia cynotis, causes a
papular-to-nodular dermatitis.

Aetiology and pathogenesis

Adult harvest mites are free living and non-para-
sitic. Eggs are laid in batches on vegetation in the
late summer. The parasitic larvae (Fig. 2.59) infest
the host in groups of up to several hundred, often
clustering on the head, ears, feet or ventrum. The
larvae feed for a few days and then leave. As infesta-
tion may be non-pruritic in some cases, it is probable
that those individuals displaying pruritus develop a
hypersensitivity to the mite or its products.

Clinical features

The infestation is a seasonal threat to the free-
ranging dog or cat. However, infestations may
occur all year round in warmer climates and chang-
ing weather patterns appear to be extending the
season in northern Europe. Infested animals may
be asymptomatic. Those displaying signs are pru-
ritic. Examination of the affected area reveals clus-
ters of orange-red larvae (Fig. 2.60), sometimes
associated with a papular or crusting dermatitis.!

Fig. 2.59 Six-legged orange-red larva of

Neotrombicula autumnalis.
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should be treated to a complete clinical cure (i.e.
complete resolution of clinical signs and normal
cytology). If in doubt, treatment can be continued for
a further week beyond apparent clinical resolution.

Topical therapy'-3

Topical treatments (Table 3.6) should be employed
whenever possible to reduce or avoid use of anti-
biotics. Minimising
decreases risk of multi-drug resistant (MDR) and
meticillin-resistant staphylococci. Topical therapy
softens and removes crusts ameliorates pain and
pruritus and induces peripheral vasodilatation,
which promotes healing and antibiotic distribution
to the skin. Benzoyl peroxide, chlorhexidine,
povidone—iodine, hydrogen peroxide, silver com-
pounds, medical honey and sodium hypochlo-
rite dilutions all have the potential to effectively
resolve superficial pyoderma. Chlorhexidine prod-
ucts appear to be the most effective; studies have
shown that bathing two to three times weekly with
chlorhexidine shampoos was as effective as sys-
temic amoxicillin-clavulanate in canine superficial
pyoderma. Effectiveness increases if the topical
treatment has a contact time of at least 5 minutes,
with whirlpool baths and if treatments are repeated
daily. Pyodermas typically need at least 2 weeks of
treatment for resolution, but some may require
up to 8 weeks of topical treatment. The length of
time required often depends on what the underly-
ing cause of the pyoderma is, and how quickly it
can be brought under control.! Regular use of topi-
cal antimicrobials can also help prevent recurrent
colonisation and infection of the skin.

systemic antibiotic use

Staphage lysate injections

Immunostimulants such as staphage lysate are use-
ful for the treatment and prevention of recurrent
pyoderma. This treatment is effective for dogs with
atopic dermatitis as the underlying cause of pyo-
derma, and pyoderma recurs at least four times a
year. Injections are generally given subcutaneously
once or twice weekly for 10-12 weeks, then every
7-30 days for maintenance. Adverse effects are rare,
but can include injection site reactions, pyrexia, mal-
aise and anaphylaxis.

Topical antibiotics

Topical antibiotics can be useful in focal lesions,
although patients should be carefully checked for
more generalised disease. It may also be necessary
to treat the ears, mucocutaneous junctions and feet,
because these are probably reservoirs of staphylococ-
cal organisms.

Gentamicin is a commonly available topical anti-
biotic that is found in ointments labelled for treat-
ment of otitis externa. Otic ointments containing
gentamicin can be applied twice daily to focal pyo-
derma lesions. Fusidic acid or fusidate is also effec-
tive. Mupirocin 2% has excellent antistaphylococcal
activity. However, it should be reserved for cases
of meticillin-resistant staphylococci or cases with
hyperplastic lesions (i.e. interdigital furunculosis).
Mupirocin should be applied twice daily until the
pyoderma has resolved.

Systemic antibiotics*
It is beyond the scope of this book to provide a com-
plete overview of available antibiotics. The choice

Table 3.6 Useful shampoos

PREPARATION ADVANTAGES

OTHER CONSIDERATIONS

2.5% benzoyl peroxide

Excellent antibacterial activity, degreasing,
keratolytic, follicular flushing, residual activity

May be drying or irritating, may bleach dark coats,
contact sensitiser, toxic to cats

10% ethyl lactate

Excellent antibacterial activity, keratoplastic

Much less drying, safe in cats

2%—4% chlorhexidine

Excellent antibacterial activity, residual activity

Higher concentrations may be irritating, safe in cats

2%sulphur/2%salicylic acid Antibacterial, residual activity

Safe in cats

Triclosan Antibacterial

1% selenium sulphide Antibacterial, keratolytic

May be drying or irritating, may bleach dark coats,
safe in cats
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FELINE ACNE

Definition
Feline acne is a multi-factorial skin disease charac-
terised by comedone formation on the chin and lips.

Aetiology and pathogenesis

Feline acne may result from demodicosis, dermato-
phytosis, contact dermatitis, keratinisation defects,
atopic dermatitis or food allergy. However, exces-
sive rubbing and scent marking seem to be the most
consistent cause. The hair follicles become distended
with lipid and keratin debris, resulting in the clas-
sic comedones (blackheads) of acne. If these follicles
rupture and release keratin and sebaceous material
into the dermis, a foreign body reaction with inflam-
mation will develop. Secondary pyoderma or yeast
dermatitis is a common sequela to feline acne.

Clinical features

Feline acne can occur in cats of any age and there
is no breed or sex predisposition. Lesions generally
occur on the lower lips, the chin and, occasionally,
the upper lips. Comedones, especially around the
chin, lateral commissures of the mouth and the lower
lip, are the predominant findings (Figs. 3.15, 3.16).
If the condition progresses, erythematous crusted
papules, folliculitis and furunculosis may develop,
which can result in pruritus and scarring. Alopecia,
erythema and swelling of the chin are seen in severe
cases. In Persian cats the lesions may affect the
face as well as the chin, which may merge into the
facial dermatitis seen in this breed (see page 90).
Excoriations from scratching may occur in cases
with severe inflammation. When secondary bac-
terial infections are present, Puasteurella multocida,
B-haemolytic streptococci and coagulase-positive
staphylococci have been isolated.!

Differential diagnoses
* Contact dermatitis.

* Eosinophilic granuloma.

* Pyoderma.

¢ Dermatophytosis.

* Demodicosis.

¢ Food allergy.

* Atopic dermatitis.

Fig. 3.15 Feline acne: characteristic appearance
of multiple comedones on the rostral aspect of the
mandible.

feline acne (photo courtesy of Pat McKeever).

Diagnosis

The history and clinical signs are characteristic.
Microscopic examination of skin scrapings and
impression smears of follicular plugs, dermatophyte
culture and bacterial culture and sensitivity will rule
outinfectious causes. Histopathological examination
of biopsy samples will confirm the diagnosis. Often
the lesions are so characteristic that skin biopsies are
not necessary. The difficulty can be in determining
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the underlying cause, which requires a good history
and thorough clinical examination.

Treatment

Clients should be forewarned that feline acne is a
condition that generally is not cured, but just con-
trolled with periodic or continuous treatment. If
there is an underlying predisposing condition (e.g.
demodicosis, allergy or dermatophytosis), it should
be addressed with specific treatment.

Treatment for idiopathic feline acne will vary with
the type and severity of lesions. Small numbers of
asymptomatic comedones may not require any treat-
ment. Larger numbers of comedones with sebor-
rhoea and some swelling of the chin will benefit from
the antibacterial and follicular flushing actions of
alternate-day or twice-weekly benzoyl peroxide gel or
shampoo. Benzoyl peroxide may be irritating to some
cats and should be discontinued if erythema devel-
ops; this is less likely to happen if the concentration
is kept to 3% or less. Cats cannot detoxify benzoyl
products as readily as humans or dogs, but toxicity
is unlikely if the products are used in small quanti-
ties on small areas, treated skin is rinsed and cats
are prevented from ingesting the products as much
as possible. Alternative shampoos would be those
containing ethyl lactate, sulphur, salicylic acid and
chlorhexidine. A product containing phytosphingo-
sine, which is antibacterial and decreases sebaceous
secretions when applied weekly, is also beneficial.

If bacteria are found on impression smears, topi-
cal antibacterial preparations containing mupiro-
cin,’? fusidic acid or polymyxin B may be helpful.
Topical therapy with otic preparations containing
betamethasone, gentamicin and clotrimazole are
also quite effective to clear infection and decrease
inflammation.

The comedolytic activity of topical vitamin A
products (0.05% retinoic acid cream), applied daily
at first and then on alternate days or twice weekly,
has been beneficial in some cases. This product may
also cause irritation and its use should be monitored
closely because cats are very susceptible to vitamin
A toxicity.

If deep bacterial folliculitis or furunculosis is
present, systemic antibiotics (e.g. clavulanated
amoxicillin or cephalosporins) for 2—-6 weeks would
be appropriate.

If there is severe inflammation resulting from
a foreign body reaction to keratin and sebum of
ruptured hair follicles, a course of systemic corti-
costeroids (prednisone, prednisolone or methyl-
prednisolone 1-2 mg/kg po q24 h for 10-14 days) is
indicated. Isotretinoin (2 mg/kg po q24 h) has been
advocated for the treatment and control of refractory
cases. It acts by decreasing the activity of sebaceous
glands and normalising keratinisation within hair
follicles; therapeutic benefits have been observed
in 30% of treated cases. Clinical response should
occur within 1 month. Once improvement is seen,
the isotretinoin dose may be reduced to twice weekly
for control. Side effects of its use in cats include con-
junctivitis, periocular crusting, vomiting and diar-
rhoea. Monthly laboratory screenings are suggested
when it is used over prolonged periods. Isotretinoin
is extremely teratogenic and appropriate caution
should be observed for both animals and humans. As
the commercial availability of this drug is limited,
the alternative would be acitretin (0.5-2 mg/kg po
q24 h).

Key points

¢ Although pathognomonic, the clinical signs may
also reflect demodicosis or dermatophytosis. All
cases should be subjected to skin scrapings and
fungal culture.

* Resolution of lesions may take 2—-8 weeks
depending on severity and underlying cause.
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FLY AND MOSQUITO BITE DERMATITIS

Definition
A papular or papulocrustous reaction to the bites of
flies and mosquitoes.

Aetiology and pathogenesis

Fly bite dermatitis is usually caused by the stable fly
Stomoxys calcitrans and is a non-specific reaction to
the pain and injury caused by the bite. Similarly, the
clinical signs of insect bite dermatosis in dogs are
thought to be caused by bites of the mosquito, bush
fly, sand fly, deer fly, horse fly, midge or buffalo gnat
(black fly). Other biting insects may also be involved.
Feline mosquito bite hypersensitivity is a specific
form of eosinophilic granuloma, caused by a type 1
reaction to substances within saliva that are injected
into the skin when the mosquito bites.

Clinical features

Fly bite dermatitis is a crusting, pruritic dermato-
sis affecting the pinnae, muzzle and other sites in
dogs during the summer months. In Rough Collies,
Shetland Sheepdogs and other breeds in which the
tips of the pinnae bend over, the bites occur on the
dorsal aspect of the earfold, whereas in those breeds
with erect ears the lesions occur at the tips of the
pinnae. Lesions consist of erythema, alopecia and
haemorrhagic crusting, resulting from oozing of
blood and serum (Fig. 3.17).

Insect bite dermatitis is most commonly seen in
short-coated dogs such as Weimaraners, Doberman
Pinschers, German Short-haired Pointers and Bull
Terriers, which are kept outdoors, especially in
warm climates. Papules and crusted papules are fol-
lowed by focal alopecia (Fig. 3.18). The lesions are
usually confined to the head, dorsal and lateral sur-
faces of the trunk and upper limbs. Buffalo gnat bites
will result in circular 1-cm areas of erythema on the
non-haired areas of the ventral abdomen (Fig. 3.19).
Midge bites are similar but smaller. Fly and mos-
quito bites may trigger eosinophilic folliculitis and
furunculosis in some dogs (Fig. 3.20).

Fig. 3.19 Erythematous target lesions due to gnat
bites on the abdomen of a dog (photo courtesy of Pat
McKeever).

Fig. 3.17 Acute oedema, swelling and draining tracts
in a Labrador cross with eosinophilic folliculitis and

furunculosis.

Fig. 3.18 Swelling, erythema, alopecia, erosions and
exudation on the muzzle and around the eyes of a dog.




CHAPTER 3

-

Fig. 3.20 Well-demarcated eosinophilic granulomas

following insect bites in a German Shepherd dog.

Fig. 3.21 Feline mosquito bite hypersensitivity

(photo courtesy of K Mason).

of all four feet, preceded by swelling, tenderness,
erythema and, sometimes, fissuring, may be seen.
There is peripheral lymphadenopathy. Rarely, the
condition will be accompanied by a corneal eosino-
philic granuloma.

Differential diagnoses

* Squamous cell carcinoma.

* Scabies.

* Superficial pyoderma.

* Demodicosis.

¢ Urticaria.

* Pemphigus foliaceus.

¢ Feline eosinophilic granuloma complex.
¢ Notoedric mange.

* Pemphigus erythematosus.

* Systemic lupus erythematosus.
* Atopic dermatitis.

Diagnosis

The seasonal and environmental nature of the der-
matosis means that many individuals are affected
year after year. A history of exposure is often
known, particularly for fly bite dermatosis of the
pinnae. Microscopic examination of skin scrapes
will eliminate demodicosis from the differential
of insect bite dermatitis. Superficial pyoderma
is characterised by papules, pustules and epider-
mal collarettes. The combination of the clinical
signs described for the cat is pathognomonic. An
impression smear from under a crust may reveal
mixed inflammatory cells, including eosinophils.
Acanthocytes will not be present.

Treatment

Ideally, these dermatoses are managed by prevent-
ing animals being exposed to the insects, although
it is often impossible to enforce. A 10% imidaclo-
prid/50% permethrin topical flea and tick preven-
tive for dogs also has mosquito repellent efficacy.!
In addition, various other pyrethrin products that
repel mosquitoes are available for dogs. Cats are sen-
sitive to most repellents, although there is a licensed
flumethrin/imidacloprid collar, so avoidance of
exposure to mosquitoes is best.

Flies and mosquitoes may be excluded from closed
areas by fine mesh. Most cases resolve spontaneously
when exposure to the insects is prevented, although
in some instances it may be necessary to use systemic
glucocorticoids to induce remission.
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Key points

¢ Control of the condition is difficult unless
exposure to insects is minimised.

* Resolution of lesions generally occurs within a
few days, provided that secondary infection is
not present and re-exposure has been prevented.

PEMPHIGUS FOLIACEUS
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Definition

Pemphigus foliaceus (PF) is an autoimmune disease
in which autoantibodies are directed against compo-
nents of the epidermis, resulting in acantholysis and
subcorneal vesicle formation.

Aetiology and pathogenesis
Autoantibody (IgG) is formed against desmocollin-1,!
a component of desmosomes, which are respon-
sible for cell-to-cell cohesion. Most cases of PF are
idiopathic, although the disease may also be drug
induced. Drugs associated with PF in dogs include:
topical metaflumizone/amitraz products, topical
fipronil/amitraz/S-methoprene  products, topical
dinotefuran/pyriproxyfen/permethrin  products®?
and antibiotics. Antibiotics, methimazole and vac-
cines can trigger PF in cats. Drug-triggered PF
usually resolves after the drug is withdrawn; drug-
induced PF, in contrast, will persist after drug
withdrawal.

Clinical features

PF most commonly affects middle-aged to older
animals, but young animals and puppies have been
reported. Collies, Spaniels, Chows, Newfoundlands
and Akitas are predisposed. No sex predilection has
been recognised.

Dogs may develop large pustules, erosions and
crusts on the face (particularly the concave aspect
of the pinnae, periocular region and nasal pla-
num), paw pads and/or trunk. Pruritus may or may
not be present, but may be severe in some cases
(Figs. 3.22-3.25).

PF in cats is characterised by pustules, ero-
sions and crusting on the pinnae, face and/or
nailbeds (Fig. 3.26). Caseous debris may also be
present around the nails (Fig. 3.27). There is often

Fig. 3.22 Extensive pustules and crusts affecting the
nose and periocular skin in an English Springer Spaniel.

Fig. 3.23 Pustules and crusts on the ventral pinna of

a Miniature Schnauzer; this dog also had a suppurative

otitis externa secondary to lesions in the ear canals.
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Fig. 3.24 Severe hyperkeratosis, scaling and crusting
of the footpads in a Cavalier King Charles Spaniel.

Fig. 3.26 Perioral, periocular and pinnal alopecia

and crusts in a domestic short-haired cat; the
pemphigus foliaceus was triggered by a multi-valent

vaccine.

mild-to-moderate scaling on the pads (Fig. 3.28).
Pruritus is usually absent, but lesions of the claw fold
may be painful.

Lesions on the nasal planum, oral cavity and
mucocutaneous junctions, and nail loss and dystro-
phy are rare.

Complications include fever, weight loss, lethargy
and anorexia in pets that have widespread lesions.
Concurrent dermatophytosis, demodicosis and sec-
ondary pyoderma may also be present.

Fig. 3.25 Irregular and coalescing pustules in a

Newfoundland; unlike staphylococcal pyoderma the

pustules do not expand and there are no epidermal

collarettes.

Fig. 3.27 Caseous purulent exudate from the

claw sheath - this is highly suggestive of pemphigus

foliaceus in cats, and cytology of the exudate will reveal

numerous neutrophils and acantholytic keratinocytes.

Differential diagnoses

Superficial pyoderma.
Trichophyton spp. dermatophytosis.
Zinc-responsive dermatosis.
Actinic dermatosis.
Epitheliotrophic lymphoma.
Drug eruption.

Discoid lupus erythematosus.
Systemic lupus erythematosus.
Superficial necrolytic dermatitis.
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Fig. 3.28 Characteristic round-to-oval shallow
erosions and scaling on the footpads of a Himalayan

cat with pemphigus foliaceus.

Diagnosis

The hallmark of PF is acantholytic keratinocytes
and these can be identified on cytology (Fig. 3.29)
and on histology. Trichophyton mentagrophytes and
exfoliative staphylococcal pyoderma are the primary
differentials for PF because acantholytic keratino-
cytes can also occur in these conditions.

A direct impression smear from under a moist
crust or a pustule will reveal numerous non-
degenerate neutrophils, acantholytic keratino-
cytes and sometimes eosinophils. Bacteria may be
present, but there are generally many more neu-
trophils than are present in the typical pyoderma.
Careful consideration of the clinical signs will
help differentiate exfoliative staphylococcal pyo-
derma from PF* (Table 3.8).

The punch biopsy technique is appropriate for
diagnosing PF. The skin should not be shaved or
cleaned before obtaining the biopsy, and crusts
should not be removed. Skin devoid of epithe-
lium should not be biopsied because epithelium is
required for a histological diagnosis. Moist, tightly
adhered crusts or intact pustules are the ideal lesions
to biopsy. Periodic acid-Schiff (PAS) or Grocott—
Gomori silver stains should be requested to evaluate
the sample for fungal elements.

Fig. 3.29 Neutrophils, eosinophils and acantholytic

keratinocytes in an impression smear from an intact
pustule (Diff-Quik®; x400). Similar findings are seen
in impression smears from the underside of fresh

crusts or from erosions.

Table 3.8 Differentiating exfoliative staphylococcal
pyoderma from pemphigus foliaceus (PF)

FEATURE PF PYODERMA
Symmetrical facial and periocular lesions  + -
Medial pinna affected + -
Footpads affected + -
Trunk initially affected + +
Irregular, polycyclic or annular pustules + -
Coalescing pustules + -
Non-follicular pustules + *
Flaccid pustules + +
Turgid pustules - +
Epidermal collarettes - +
Expanding collarettes and lesions - +
Pallisading crusts + -
Moist erosions + -

Treatment®

The first step in treatment should be to discontinue
topical flea/tick preventives that have been associ-
ated with PF. Other suspect drugs should also be
stopped — where treatment is necessary a different
class of drug should be used. Secondary infections
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should be treated when starting immunosuppressive
therapy.

Treatment has two aims: the rapid induction of
remission and then maintenance of clinical remis-
sion. Aggressive steroid therapy to achieve remis-
sion is warranted in severe cases. Prednisolone at
2.2 mg/kg po per day until remission and then
slowly tapering to maintenance over several months
is the traditional therapy. Many dogs with PF
will respond favourably to glucocorticoids com-
bined with azathioprine (azathioprine should not
be used in cats). Azathioprine may take several
weeks to reach maximum effect, so the glucocor-
ticoid should be tapered slowly over the course of
2 months. The maintenance dose of glucocorticoid
should be administered every other day to decrease
risk of long-term side effects. Methylprednisolone
may cause less polyuria and polydipsia than predni-
sone, and should be considered in affected patients.
Topical steroids can be used as adjunct and main-
tenance therapy in some animals. Glucocorticoids
can also be combined with other steroid-sparing
drugs such as ciclosporin, chlorambucil, mycophe-
nolate mofetil or tetracycline-class drugs, and nia-
cinamide. (See Immunosuppressive Drug Therapy
Table, page 289.)

High-dose pulse therapy of glucocorticoids* for
one to three cycles is highly effective. In dogs, this
involves 10 mg/kg of prednisolone q24 h for 3 days,
followed by 1 mg/kg q24 h for 4 days. An alternative
in cats is to use 1 mg/kg of dexamethasone for 3 days
followed by 0.1 mg/kg for 4 days. Some patients will
have long periods of remission and can be main-
tained with infrequent glucocorticoid pulses.

Feline PF should be treated with prednisolone or
methylprednisolone. Dexamethasone can be used
for refractory cases. The clinician should bear in
mind that dexamethasone is the most diabetogenic
steroid in cats and maintenance therapy should be
given once to twice weekly. Ciclosporin is an effec-
tive steroid-sparing drug in most cases, although it

may take 2-8 weeks to reach maximum effect, and
so should be started together with steroids and the
steroids tapered. Ciclosporin alone may effectively
control PF in some cats. Chlorambucil is effective
and well tolerated in cats, and can be used as sole
therapy.

The prognosis is guarded for patients that do not
respond to or cannot tolerate initial therapy with
glucocorticoids. The prognosis is good for patients
that respond easily to therapy and that can be con-
trolled with low doses of medication.

Key points

* Most patients require life-long management of PF.

* Pyoderma can occur in dogs with PF. The
clinical signs, cytology and/or culture id required
to differentiate pyoderma from a PF flare.

* Significant improvement of lesions should be
observed within 2 weeks.
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FELINE SQUAMOUS CELL
CARCINOMA IN SITU

owen d case, boweno d n u carcinoma, reline
papillomaviral plaques

Definition
Feline Bowen’s disease is a preneoplastic lesion asso-
ciated with papillomavirus (see page 255).

Aetiology and pathogenesis

Many cats have papillomavirus present within nor-
mal skin.! In some cats, the papillomavirus causes
formation of crusts and plaques. Sun exposure
may also be a factor in the development of lesions.
Lesions generally do not resolve spontaneously and
may eventually progress to squamous cell carci-
noma. The lesion is defined histologically as Bowen’s
disease if it is confined to the epidermis. Squamous
cell carcinoma is diagnosed if the lesion extends into
the dermis. Most cases do not progress to squamous
cell carcinoma.?

Clinical features

Lesions occur in middle-aged to older adult cats.?
Lesions are characterised by tightly adherent, multi-
focal, variably sized, variably pruritic, scaly plaques
and crusts. Lesions tend to occur on the head, neck
and trunk. The pruritus is poorly responsive to
glucocorticoids.

Differential diagnoses
* Hypersensitivity dermatitis.
¢ Eosinophilic plaques.

* Feline ulcerative dermatitis.
¢ Ectoparasites.

¢ Dermatophytosis.

* Pemphigus foliaceus.

* Squamous cell carcinoma.

Diagnosis
The typical history is acute onset of pruritic plaques
and crusts in an older cat. Skin cytology, skin

scrapings, fungal culture and mite trials are useful
to rule out differentials. Diagnosis is achieved with
a skin biopsy.

Treatment

Imiquimod cream applied every other day until res-
olution of lesions, then as needed to prevent recur-
rence, is effective in many cases. An Elizabethan
collar should be used to prevent ingestion of the
medication. Some cats develop cutaneous irritation
when imiquimod is applied, which can be managed
by reducing the volume and frequency of appli-
cation. Resolution of lesions should be achieved
within a month. Some cats do not respond to or do
not tolerate imiquimod. An alternative treatment
is surgical removal, cautery or CO, laser ablation
of lesions. Although this is an effective treatment
for lesions that are visible at the time of the proce-
dure, additional lesions develop in other areas of
the skin as time goes on. Some affected cats require
treatment of lesions every 6-12 months. Drugs
with the potential to exacerbate the progression to
neoplasia (e.g. ciclosporin and oclacitinib) should
be avoided.

Key points

* This condition can be confused with
hypersensitivity dermatitis. Histopathology is
important for diagnosis.

* Concern for squamous cell carcinoma should
arise if lesions become erythematous, ulcerated
or swollen.
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FACIAL DERMATITIS OF PERSIAN
AND HIMALAYAN CATS

Dirty face syndrome

Definition

Facial dermatitis of Persian and Himalayan cats
is characterised by the accumulation of dark waxy
debris around the eyes, facial folds and chin.

Aetiology and pathogenesis

This is an inflammatory condition with an unknown
pathogenesis. The waxy debris is thought to origi-
nate from the sebaceous glands.!

Clinical features

Lesions are characterised by the accumulation of
a black, waxy, tightly adherent material that mats
the hair of the chin, perioral and periocular facial
fold areas (Figs. 3.34, 3.35). Affected areas may
have varying degrees of erythema, which may be
associated with pruritus when it becomes severe.!
A bilateral erythematous otitis with accumulation of
black waxy debris is seen in many cases.! Malassezia
spp. and bacteria are frequently found in impression
smears from affected areas, although these are most
likely to be secondary to the underlying scaling.
Submandibular lymphadenopathy may develop in
some cats.! The age of onset varies from 10 months
to 6 years.! Persian and Himalayan cats are predis-
posed but it may also occur in other breeds.

|

Differential diagnoses
¢ Demodicosis.

* Feline acne.

¢ Dermatophytosis.

* Hypersensitivity dermatitis.
* Herpesvirus dermatitis.

Diagnosis

Diagnosis is based on history and clinical findings.
Surface cytology, skin scrapings and dermatophyte
culture are necessary to determine if secondary
infection is present and to rule out other diseases. If
pruritus is present, the patient should be worked up
for hypersensitivity dermatitis (see page 41) before
assuming a diagnosis of idiopathic facial dermatitis.

Treatment

Treatment and prevention of bacterial and yeast
infections may be sufficient to control signs in some
patients. Cleaners and ointments designed for ear
infections can often be used to clean and treat the
face, facial folds and chin. The selection of such a
product should be based on surface cytology find-
ings. Ciclosporin (5-7 mg/kg po q24-48 h) is effec-
tive in some cats. Tacrolimus 0.1% ointment applied
q12 h and then tapered to lowest effective frequency
can also be effective.?

Key point
* This is a condition that is generally controlled,
but not cured.

Figs. 3.34, 3.35 A Persian cat suffering from facial dermatitis, with severe lesions affecting the rostral chin

(Fig. 3.34) and face (Fig. 3.35).
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History and clinical
examination

Y

Focal or multi-focal alopecia

Y

+ Hair plucks/trichograms
« Skin scrapes

- Cytology

« Faecal parasite exam

« Biopsy

- CBC

+ Serum biochemistry
- Total T,/TSH

« Urinalysis

Y Y

Appropriate further investigation and treatment

Y

Symmetrical to diffuse alopecia

« CBC

+ Serum biochemistry
- Total T,/TSH

« Urinalysis

Y

Abdominal or
thoracic imaging

Specific

Biopsy endocrine tests

Y

Appropriate further investigation and treatment

Fig. 4.1 General approach to non-pruritic alopecia. (CBC, complete blood count; TSH, thyroid-stimulating

hormone.)

ALOPECIA X

Definition

Alopecia X is a hair cycle disorder of dogs charac-
terised by non-pruritic alopecia and hyperpigmen-
tation on characteristic areas of the body in breeds
with dense undercoats.

Aetiology and pathogenesis

Alopecia X is a hair cycle disorder that occurs
because of a hormone abnormality. The exact type
of abnormality remains unclear, but androgen hor-
mones appear to play a role.! The abnormality may
be with either circulating hormones or the hormone
receptors that reside on the hair follicle.!

Clinical features
Pomeranians, Chow Chows, Siberian Huskies,
Keeshonds, Samoyeds, Alaskan Malamutes and

Miniature Poodles are predisposed. Most dogs are
affected between 1 and 2 years of age, although it may
also affect older dogs. Either sex may be affected and
the dermatosis may occur before or after neutering.
The clinical signs include symmetrical, non-pruritic
alopecia and eventual hyperpigmentation of the trunk,
caudal thighs and neck (Figs. 4.2, 4.3). Occasionally,
mild secondary seborrhoea and superficial pyoderma
are present. Affected dogs do not have systemic signs.

Differential diagnoses

* Hypothyroidism.

* Hyperadrenocorticism.

¢ Sex hormone endocrinopathies.
¢ Follicular dysplasia.

¢ Cyclic flank alopecia.

¢ Telogen or anagen defluxion.
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Fig. 4.2 Alopecia and hyperpigmentation of the
neck, trunk and tail of a Pomeranian with alopecia X
(photo courtesy of Pat McKeever).

Diagnostic tests

The diagnosis of alopecia X is based on the his-
tory and physical examination, and ruling out other
endocrinopathies and follicular dysplasias. A com-
plete blood count, serum chemistry, urinalysis and,
if necessary, endocrine testing should be performed
to rule out hypothyroidism and hyperadrenocorti-
cism. Skin scrapings and surface cytology should be
performed to rule out demodicosis and secondary
pyoderma in appropriate cases.

Skin biopsies reveal many telogen hairs, epider-
mal pigmentation and trichilemmal keratinisation.’
These findings can be found to a certain degree in
other hair cycle disorders so must be interpreted
in light of clinical signs and blood work. Regrowth
of hair at the biopsy sites is fairly consistent in
alopecia X.

Measurement of sex hormones is of limited value
because no consistent abnormality has been docu-
mented, and some affected dogs have normal levels.?

Treatment
Various treatment modalities are available, but none
is effective in all cases. As alopecia X is purely cos-
metic and the health of affected dogs is not impaired,
monitoring without treatment is a reasonable treat-
ment option. Nevertheless, many owners find the
condition distressing and will seek treatment.
Melatonin is a common treatment for affected
dogs. It is widely available, generally inexpensive,

trunk of a Chow with alopecia X (photo courtesy of
Pat McKeever).

and dogs tolerate it very well. Melatonin induces
hair growth in approximately 40% of affected dogs.
Responders will grow hair within 3—-4 months of
starting treatment. Treatment can be continued
indefinitely. The dose is generally 1-2 mg/kg po
q12 h,* although higher doses have been used.

Castration leads to hair regrowth in at least 40%
of affected dogs,’ but is irreversible and not accept-
able to some owners. Deslorelin (4.7 mg per dog)
subcutaneous implants have been shown to regrow
hair in 75% of intact male dogs.” Implants should
be administered to male dogs only, because it has
not proven efficacious in female dogs. Responders
will grow hair within 2-3 months of receiving the
implant.’ Treatment can be repeated after 6 months
if needed to promote further hair growth.

Microneedling was effective in two dogs in a
recent case report.® The dogs were anaesthetised and
1.5- to 2.5-mm Dermaroller® devices were used to
abrade the alopecic skin to the point of slight capil-
lary bleeding. Hair regrowth occurred 5 weeks after
treatment in both cases.® Microneedling should not
be recommended as a routine treatment for alo-
pecia X until more evidence for efficacy has been
documented.

Oral trilostane was found to result in hair
regrowth within 4-8 weeks in 85% of cases in
one study.’” Trilostane can be administered at a
dose of 1.25-2.75 mg/kg po with food q12 h.® If
no hair regrows after 4-6 months, the dose can
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be doubled.” The dose can be decreased to two
or three times per week in some cases once the
desired hair coat has been achieved.” Frequent
monitoring and caution are necessary when using
trilostane because it may result in adrenal insuf-
ficiency. Owners should be instructed to stop
treatment and administer prednisone if depres-
sion, inappetence, vomiting or diarrhoea occurs.
Pre- and post-ACTH cortisol concentrations
should be obtained periodically to monitor the
dog.® Cortisol levels return rapidly once trilostane
administration has been stopped, and the drug can
be reinstituted at a lower dose in 5-7 days. (See
Hyperadrenocorticism, page 104.)

Key points

* Asalopecia X is purely cosmetic, and the health
of affected dogs is not impaired, monitoring
without treatment is a reasonable option.

* There is no one successful treatment option.

¢ The prognosis for hair regrowth can be guarded.
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(Seasonal flank alopecia, flank alopecia, recurrent flank alopecia)

Definition

Cyclical flank alopecia is a follicular dysplasia of
dogs resulting in alopecia and hyperpigmentation in
the flank regions.

Aetiology and pathogenesis

It is likely that there is some genetic predisposition
to cyclical flank alopecia, because it is quite common
in some breeds (e.g. Boxers, Bulldogs, Airedales and
Schnauzers) but rare in others (including German
Shepherd dogs, Spaniels and Arctic breeds). There
is no age predisposition, although the mean age of
onset is about 4 years."? The seasonal nature of the
condition and the fact that it is more common north

of the 45° latitude suggest that light exposure and
changing photoperiod are important. Onset in most
cases is associated with short photoperiod seasons,
which are opposite in the northern and southern
hemispheres. Paradoxically, lesions may develop
during prolonged photoperiods, with partial or
complete resolution during shorter photoperiods. In
other cases, lesions develop and there is no resolution
with changes in photoperiod. This latter scenario is
more likely to occur in areas of the world that do not
have well-defined seasons.! Infrequently, multi-focal
areas of interface dermatitis affecting alopecic skin
may be observed, and the aetiology of this finding
is unknown.
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Clinical features
Lesions are typically characterised by the onset of
well-demarcated, irregular-to-serpiginous
of alopecia in the thoracolumbar areas (Fig. 4.4).
Occasionally, other areas such as the nose, ears, tail,
back, cranial ribcage and perineum can be affected.
The underlying skin is usually hyperpigmented
but otherwise normal. Airedale Terriers can have
widespread involvement of the back, with lesions
extending down to the trunk. Dogs with interface
dermatitis may exhibit small, circular to arcuate,
multi-focal patches of scaling, erosions and crusting.
These lesions may be mildly painful or pruritic.

Hair regrowth usually occurs in 3-8 months as
the photoperiod lengthens. However, the extent
of alopecia can vary from year to year. Regrowth
can be complete or partial and may be lighter
or darker in colour and have a different texture.
Hyperpigmentation and/or alopecia may eventually
become permanent.

Affected dogs have no systemic clinical signs and
the rest of the skin and coat appears normal.

areas

Fig. 4.4 Well-demarcated alopecia,
hyperpigmentation and focal scaling over the flanks of
an English Bulldog with cyclical flank alopecia.

Differential diagnoses
* Demodicosis.

¢ Dermatophytosis.

* Hypothyroidism.

* Injection site alopecia.

¢ Alopecia areata.

¢ Follicular dysplasia.

Diagnosis

Diagnosis is based on history, clinical findings
and ruling out other differentials. The history
and clinical appearance are often diagnostic.
Dermatohistopathology can be supportive, with fol-
licular atrophy, dysplastic follicles (which have infun-
dibular hyperkeratosis extending into the secondary
follicles) and sebaceous ducts giving an ‘octopus’-
or ‘witches’ foot’-like appearance. Infrequently, a
multi-focal interface dermatitis may be seen.

Treatment

As lesions are cosmetic and hair may regrow on
its own, observation only is reasonable. Melatonin
(3-12 mg/dog po q12 h for 4-6 weeks and then as
needed) may stimulate hair regrowth in some dogs.
Some dogs will not regrow hair despite receiv-
ing melatonin, and in others giving the melatonin
4-6 weeks before the expected season seems to pre-
vent hair loss.

Key points

* The alopecia may recur annually or be
permanent.

* This condition is cosmetic only.
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TELOGEN AND ANAGEN DEFLUXION

Definition
These are conditions of diffuse alopecia that occur
because of a disruption in the normal hair cycle.

Aetiology and pathogenesis

The normal hair growth cycle follows exogen (expul-
sion of the old hair), anagen (active growth phase),
catagen (transition phase) and telogen (resting phase).!
A normal coat has hairs that are slightly offset from
each other, so that they do not all shed at the same
time. Growth therefore takes place in a mosaic pattern
throughout the coat. Most dogs and cats have relatively
short anagen phases and longer telogen phases (which
is why they moult but do not need haircuts). Poodles
and similar breeds have longer anagen phases, which
is why they moult less but need haircuts. Some Arctic
breeds can have very long telogen phases.

Anagen defluxion is associated with an abrupt dis-
ruption in the anagen phase of the hair cycle. This
is typically caused by a sudden and severe illness,
often involving pyrexia or chemotherapy. The hair
loss occurs within days of the stressful event. The
disruption of anagen is so acute that the microscopic
morphology of the hair changes, rendering them
vulnerable to breaking and loss.

Telogen defluxion is a slower process. An ill-
ness, such as hypothyroidism or hyperadrenocorti-
cism, malnutrition or stress (including pregnancy,
parturition and lactation) causes hairs to stay in
telogen. Glucocorticoid administration can also
synchronise the hairs into telogen. The hairs may
be gradually lost through grooming and wear and
tear, and are not replaced. More typically, there is
a synchronous wave of exogen and hair loss when
underlying diseases are treated and follicular activity
begins again (typically within 1-3 months).

Clinical features

Telogen and anagen defluxion result in diffuse, sym-
metrical, partial-to-complete alopecia, especially of
the trunk. Telogen defluxion may also be particu-
larly marked in areas prone to wear and trauma. The
coat can sometimes be ‘peeled’ off the skin in anagen
defluxion. The underlying skin is usually normal

(Fig. 4.5).

Fig. 4.5 Anagen defluxion after azathioprine

treatment in a Miniature Poodle.

Differential diagnoses

* Hypothyroidism.

* Hyperadrenocorticism.

¢ Other metabolic and endocrine disorders.
¢ Follicular dysplasia.

Diagnosis

Diagnosis is based on history and clinical findings
(Figs. 4.6, 4.7). Appropriate diagnostics to rule out
a systemic insult should be performed as indicated.
Hair plucks reveal normal telogenised hairs or, with
anagen defluxion, twisted and fractured dysplas-
tic hairs that often have prominent pinch points.
Histopathological examination of skin biopsy sam-
ples will reveal dysplastic telogen hair follicles or new
hairs in the hair shafts, but are not always diagnostic.

Treatment
Anagen and telogen defluxion self-cure in 1-6 months
after the insult has been resolved.
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Fig. 4.6 Hair pluck from the dog in Fig. 4.5 with

broken and distorted hairs.

Key points

* The prognosis is generally good.

* Owners of Poodles and similar breeds should be
warned that chemotherapy and cytotoxic drugs
may induce hair loss.

HYPOTHYROIDISM

il

Fig. 4.7 Trichorrhexis nodosa in a hair pluck from a

cat with anagen defluxion.
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Definition

Hypothyroidism is a clinical syndrome associated
with a failure of the thyroid glands to produce and
release thyroid hormones. It is classified as primary,
secondary or tertiary if the abnormality affects the
thyroid gland, pituitary gland or hypothalamus,
respectively.

Aetiology and pathogenesis
Most cases of hypothyroidism in dogs are due to
lymphocytic thyroiditis or idiopathic follicular atro-
phy. Less commonly, hypothyroidism can be caused
by pituitary neoplasia, which results in a thyroid-
stimulating hormone (TSH) deficiency. Rarely, con-
genital hypothyroidism may occur secondary to an
iodine deficiency.! latrogenic hypothyroidism can be
caused by abruptly stopping prolonged inappropriate
administration of levothyroxine, prolonged therapy
with sulphonamides? or thyroidectomy.
Hypothyroidism is very rare in cats, but naturally
occurring congenital cases in kittens and iatrogenic

cases after surgical or radioactive treatment for
hyperthyroidism may be seen.

Clinical features

The clinical signs of canine hypothyroidism are
extremely variable and may include both systemic
signs and dermatological signs.! The classic pre-
sentation is a bilaterally symmetrical truncal alope-
cia with thickened, hyperpigmented and cool skin
(Figs. 4.8—-4.10). Myxoedema is unusual except
in advanced cases. Common dermatological prob-
lems include a dry, brittle coat, seborrhoea, scal-
ing, postclipping alopecia, hyperpigmentation and
recurrent pyoderma (Figs. 4.11, 4.12). In others,
alopecia may be restricted to the tail and dorsal
nose (Figs. 4.13, 4.14). Some dogs have abnormally
retained hair (hypertrichosis) rather than alopecia.
Clinical hypothyroidism is rarely seen in dogs under
2 years old. Congenital hypothyroidism is a rare
condition that is also associated with disproportion-
ate dwarfism, dental abnormalities and cretinism.
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Fig. 4.8 Lethargy, tragic expression, periocular
alopecia and fading of the coat in a hypothyroid cross-
bred dog.

Fig. 4.9 Alopecia and reddening of the coat on the

neck of a hypothyroid cross-bred dog.

Fig. 4.10 Alopecia, hyperpigmentation and scaling Fig. 4.11 Acantholytic and exfoliative pyoderma
on the flank of a hypothyroid Boxer. with bullous impetigo and epidermal collarettes in a

hypothyroid dog.
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Fig. 4.13 Alopecia of the ears in this hypothyroid
Devon Rex cat.

i
Fig. 4.14 Hypothyroidism: focal alopecia of the

dorsal nose in a Cavalier King Charles Spaniel.

Fig. 4.12 Alopecia of the tail in a Devon
Rex cat with congenital hypothyroidism.

Hypothyroidism can also be a component of pitu-
itary dwarfism. The clinical signs of hypothyroidism
are as follows:

¢ Common signs: thin, poor quality coat; alopecia
(including postclipping alopecia); scaling;
secondary pyoderma; demodicosis; lethargy; and
weight gain.

¢ Uncommon signs: neuromuscular disease;
cretinism; ocular disorders; bradycardia; facial
myxoedema (‘tragic face’) and hypothermia
(‘heat-seeking’).

Differential diagnoses

¢ Hyperadrenocorticism.

* Alopecia X.

* Sex hormone disorders including Sertoli cell
tumour.

* Sebaceous adenitis.

¢ Colour-dilution alopecia.

* Seasonal flank alopecia.

¢ Telogen effluvium/anagen defluxion.

* Pattern baldness.

Hypothyroidism may cause susceptibility to
infections of the skin (e.g. superficial pyoderma,
demodicosis and dermatophytosis).

Diagnosis

Hypothyroidism is commonly overdiagnosed in
dogs. The diagnosis of hypothyroidism is achieved
with appropriate clinical signs (dermatological and
systemic), supportive blood work and response to
therapy. Screening tests are usually non-specific,
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but there may be anaemia, hypercholesterolaemia,
hypertriglyceridaemia, hyperlipidaemia and elevated
aspartate aminotransferase, alanine aminotransfer-
ase (ALT), alkaline phosphatase (ALP), creatinine
kinase and fructosamine. A thyroid panels should
demonstrate a low total thyroxine (T}), a low free T,
and a high TSH.

A low normal total T, is indicative of a euthy-
roid dog. A low total T, has relatively poor specific-
ity as dogs with a non-thyroidal illness may have
a transient low total T, (euthyroid sick syndrome).
Thyroid supplementation is not beneficial and may
be harmful in these cases. There are many drugs
and diseases that interfere with the diagnosis of
hypothyroidism. Commonly used drugs that may
influence thyroid testing include: glucocorticoids,
phenobarbital, sulphonamides and carprofen.
Free T, tests are more specific and less prone to
interference by drugs and concurrent conditions.
Nevertheless, pyoderma and other conditions
should be treated before assessing thyroid function.

Low total or free T, levels should be accompa-
nied by elevated TSH in primary hypothyroidism.
However, TSH will be normal in up to 20% of cases.
Thyroglobulin autoantibodies (TGAAs) may also be
increased, particularly in lymphocytic thyroiditis.?
However, not all dogs with elevated TGAAs will
subsequently develop the disease.

Treatment

Therapy lifelong administration of
levothyroxine (v-thyroxine). The initial dose is
0.02 mg/kg or 0.5 mg/m? body surface area po
twice daily. Dosing based on body surface area
minimises underdosing of small dogs and overdos-
ing of large dogs. The dose should be adjusted fol-
lowing the results of 4- to 6-hour post-thyroxine
dosing T, levels. The T, post-treatment sample
should be near the upper end of the range. T, test-
ing and dose adjustments should be performed at
1, 2 and 3 months, and then every 3-6 months
or as necessary in the long term. It is possible to

involves

switch many dogs to once-daily medication once
the clinical signs have resolved. Signs of overdose
include anxiety, restlessness, polyphagia, polydip-
sia, polyuria, weight loss and tachycardia. It may be
necessary to use appropriate systemic and/or topi-
cal treatment to control secondary infections or
demodicosis initially.

The timeline for resolution of lesions is as
follows:

* Mentation and activity: 2-7 days.

* Serum biochemical abnormalities: 2—4 weeks.
* Dermatological abnormalities: 2-4 months.

¢ Neurological abnormalities: 1-3 months.

¢ Cardiac abnormalities: 1-2 months.

* Reproduction abnormalities: 3-10 months.

Some dogs experience a massive shedding of
hair and skin cells 1-2 months after initiation of
thyroid supplementation. This represents the hair
re-entering the active growth (anagen) phase as the
dog becomes euthyroid. Old, resting (telogen) hairs
are expelled (exogen) before the new anagen hairs
become apparent. The shedding is normal and will
resolve with time.

Key points

* Some drugs and disease may have an impact on
thyroid testing.

* Low normal total T, does not indicate
hypothyroidism.

* A common cause of recurrent pyoderma.
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HYPERADRENOCORTICISM
IN DOGS AND CATS
(Cushing’s disease)

Definition

Hyperadrenocorticism (HAC or Cushing’s disease)
is a constellation of symptoms that result from pro-
longed exposure to elevated serum cortisol concen-
trations, which may be spontaneous or iatrogenic.

Aetiology and pathogenesis

Most cases (80-85%) of spontaneous HAC in
dogs are pituitary dependent (PDH): functional
adenomas of the anterior pituitary secrete adreno-
corticotrophic hormone (ACTH), resulting in adre-
nocortical hyperplasia. Of cases 15-20% are due
to adrenal neoplasia, although this figure may be
slightly higher in larger breed dogs. HAC is rare in
cats, although iatrogenic and spontaneous cases with
a similar proportion of PDH and adrenal tumours to
dogs are seen.

Most cases of iatrogenic HAC result from long-
term administration of glucocorticoid either orally
or by depot injection. The risk of inducing iatrogenic
HAC is dose and duration related, and may be mini-
mised by administering oral prednisone (or pred-
nisolone or methylprednisolone) on an alternate-day
basis, although there is wide individual variation in

Fig. 4.15 Localised changes to the skin after long-

term topical administration of betamethasone to an

atopic Boxer.

steroid tolerance. Rarely, cases have been seen fol-
lowing topical administration (Fig. 4.15).

Clinical features
Animals of any age may be affected, but there is
a steadily increasing risk with age up to 7-9 years
old. There appears to be no sex predisposition to
HAC, but females are predisposed to adrenal neo-
plasia. Any breed may be affected, but Terriers in
particular are predisposed to HAC, Dachshunds to
adrenal tumours and Boxers to pituitary neoplasia.
Dogs with HAC may exhibit a number of clinical
signs. Common clinical signs are polyuria/polydipsia
(PU/PD), a pendulous abdomen, hepatomegaly,
polyphagia, weight gain, muscular weakness and atro-
phy, lordosis (ventral bowing of the spine) (Fig. 4.16),
anoestrus, pendulous prepuce and testicular atrophy,
panting, neurological or visual deficits (which can
be associated with pressure from a pituitary mac-
roadenoma) and insulin-resistant diabetes mellitus.
Dermatological signs include the following:

* Dull, dry, faded coat that is easily epilated.

¢ Postclipping alopecia.

* Symmetrical-to-generalised, complete-to-diffuse
non-inflammatory alopecia, particularly of the
trunk, but sparing the head and distal limbs
(Fig. 4.16).

Fig. 4.16 Canine hyperadrenocorticism with truncal

alopecia, pot-belly, lordosis and calcinosis cutis.
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Fig. 4.17 Cutaneous atrophy with loss of elasticity, Fig. 4.18 Pot-belly, alopecia and cutaneous
tenting and wrinkles. atrophy, with comedones, prominent blood vessels,
haemorrhage, bruising and ‘stretch marks’.

Fig. 4.19 Fragile skin and non-healing over the Fig. 4.20 Extensive inflamed plaques, ulceration and
elbow. crusting associated with calcinosis cutis in a dog with
iatrogenic hyperadrenocorticism. The dorsal neck is a

¢ Mild-to-moderate scaling. frequently affected site.

¢ Cutaneous atrophy, prominent blood vessels,
loss of elasticity and wrinkling, especially on the
abdomen (Figs. 4.17, 4.18).

* Comedones (Fig. 4.18).

¢ Easily bruised skin and poor wound healing
(Fig. 4.19).

* Calcinosis cutis (Figs. 4.20, 4.21).

* Increased susceptibility to bacterial pyoderma,
malassezia dermatitis, dermatophytosis and
demodicosis.

Fig. 4.21 Close up of the lesions with well-demarcated
pink to white papules and plaques. The lesions are firm
and gritty.
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Dogs may present with any combination of clini-
cal signs that can develop in any order. This can
make the diagnosis difficult. Dogs with second-
ary infections and calcinosis cutis may be pruritic.
Conversely, animals with pre-existing inflammatory
disorders such as atopic dermatitis or osteoarthritis
can improve as HAC develops.

Cats present with less well-defined clinical signs
than dogs. These may be similar to the range seen in
dogs, but affected cats often present with cutaneous
atrophy and skin fragility. Such cats must be handled
with extreme care to prevent further damage to the
skin. Other skin changes include colour change,
dullness, seborrhoea, scaling, matting, Demodex spp.
and secondary infections. Polydipsia/polyuria is less
likely unless there is concurrent diabetes mellitus,
although many cats with HAC present as cases of
insulin-resistant diabetes mellitus. Other clinical
signs include neurological abnormalities, planti-
grade stance, hepatomegaly and muscle atrophy.

Differential diagnoses

* Hypothyroidism.

¢ Sertoli cell neoplasia and other sex hormone
dermatoses.

* Adrenal sex hormone dermatoses or alopecia of
follicular arrest (‘alopecia X’).

* Follicular dysplasias.

* Telogen effluvium and anagen defluxion.

* Diabetes mellitus.

Diagnosis in dogs
Routine haematology, biochemistry and urinalysis
are necessary in the diagnostic work-up of any dog
with systemic illness. Dogs with HAC often have the
following abnormalities:

* Stress leukogram: neutrophilia, lymphopenia,
eosinopenia and monocytosis (rare).

* Hypercholesterolaemia.

* Mild-to-moderate hyperglycaemia.

* Increased serum ALT and ALP; the latter is very
common in dogs (which have a steroid-induced
isoenzyme) and usually out of proportion with
the increase in ALT.

* Decreased total T, due to cortisol inhibition.

* Urine specific gravity generally <1.015 (i.e.
hyposthenuric).

* Presence of urinary white blood cells, blood and
protein due to urinary tract infections; these are
common, but clinical signs can be masked by the
anti-inflammatory action of cortisol.

None of the clinical signs and these findings is
specific for HAC, and specific endocrine tests are
required to confirm the diagnosis before starting
treatment.

Low-dose dexamethasone suppression test
Low-dose  dexamethasone  suppression  tests
(LDDSTs) are the current diagnostic test of choice
unless iatrogenic HAC is suspected.! The LDDST
assesses the ability of the hypothalamic—pituitary—
adrenal axis to respond to negative feedback, result-
ing in decreased ACTH release and adrenal cortisol
production’® (Fig. 4.22). LDDSTs are 85-100% sen-
sitive and 44-73% specific (i.e. false negatives
are uncommon but there may be false positives).!
Dexamethasone is used because it does not cross-
react with cortisol assays. The exact protocol varies
with the laboratory, so it is advisable to check with
the individual laboratory first. LDDSTs generally
involve taking blood samples to measure blood cor-
tisol levels immediately before, and then at 4 and 8
hours after giving 0.01-0.015 mg/kg of dexametha-
sone intravenously.

In about 30% of dogs there is adequate suppres-
sion at 4 h, but ‘escape’ at 8 h with cortisol concen-
trations rising again, which is diagnostic for PDH.
In most cases of adrenal neoplasia, and some 25% of
all spontaneous HAC cases (including PDH), there
is no suppression at 4 or 8 h. In other cases, there
may be some suppression but cortisol levels do not
fall below 50% of the baseline measurement.

ACTH stimulation tests

In ACTH stimulations tests synthetic ACTH is used
to stimulate cortisol production from the adrenal
cortex (Fig. 4.23), and therefore assess adrenocorti-
cal reserve. ACTH stimulation tests are the current
gold standard for diagnosis of iatrogenic HAC! and
are used to monitor adrenal function during therapy.
They are of less use for the diagnosis of spontaneous
HAC,! because, although they are more specific than
LDDSTs (i.e. false positives are uncommon), they
are less sensitive (i.e. there may be false negatives).
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Measurement of 17-hydroxyprogesterone (170HP)
can be useful in cases of ‘atypical’ HAC, where a
strong clinical suspicion of HAC is not confirmed
with adrenal tests based on the production of cortisol.
This may be because some adrenocortical tumours
release steroid precursors rather than cortisol.

Each laboratory has a normal range based on its
protocol. Most tests involve taking blood samples
before and 30-90 minutes after 250 pg ACTH given
intravenously or intramuscularly.

Progestogens, glucocorticoids and ketoconazole
decrease responses to ACTH.

Urinary cortisol:creatinine ratio

Urinary cortisol:creatinine ratio (UCCR) measure-
ment is highly sensitive but poorly specific for HAC.
A normal UCCR makes HAC very unlikely, but
raised UCCRs are commonly seen in many other

diseases associated with inflammation, systemic ill-
ness and PU/PD. Stress can also result in a raised
UCCR, so samples should be collected at home
by the owner before visiting the veterinary clinic.
Pooled 3-day samples are most commonly used.

Endogenous ACTH assay

The test measures the circulating endogenous
ACTH concentration to differentiate PDH from an
adrenal tumour.! PDH cases have normal or high
(>25 pg/ml) levels due to ACTH secretion from a
functional pituitary tumour, independent of negative
feedback from elevated cortisol. Adrenal tumours
have low ACTH levels (<5 pg/ml) due to negative
feedback from ACTH-independent cortisol produc-
tion. ACTH is, however, very labile. Blood samples
must be taken into chilled ethylenediaminetetraace-
tic acid (EDTA) tubes and centrifuged in a chilled
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centrifuge (placing a minicentrifuge in a refrigerator
at 4°C for an hour is usually sufficient). The plasma
should be immediately frozen and sent by overnight
or same-day courier in a freezer pack. This test can
also be used in cats.

High-dose dexamethasone suppression test

This should be performed as a differentiating test
only if abdominal ultrasound (see below) or endog-
enous ACTH testing is unavailable.! This tests the
resistance of the pituitary—adrenal axis to high doses
of dexamethasone, because it has been shown that
pituitary tumours in dogs with PDH may respond to
high doses of dexamethasone, resulting in suppres-
sion of ACTH production and cortisol levels. Blood
samples are taken before and then 4 and 8 hours
after 1 mg/kg of iv dexamethasone. Any significant
suppression of cortisol (>50% from the baseline) is
diagnostic for PDH. There is no response to this
test in about 15% cases of PDH and most dogs with
adrenal neoplasia. However, given the relative fre-
quencies of PDH and adrenal tumours, this results
in only 50% specificity. High-dose dexamethasone
suppression tests (HDDSTs) are therefore now used
less often.

Diagnosis in cats

HAC occurs most frequently in cats as a cause of
insulin-resistant diabetes mellitus.? Routine com-
plete blood counts, serum biochemistries and urinal-
ysis typically reflect changes secondary to diabetes.
Cats lack steroid-induced ALP and dilute urine is an
uncommon finding.

LDDSTs are the test of choice for diagnosis of
feline HAC.? Dexamethasone is administered at
0.1 mg/kg iv (a higher dose than in dogs) and serum
cortisol levels are measured at 4 and 8 h. The sensi-
tivity is high, but the specificity is only moderate for
the diagnosis of HAC in cats.?

ACTH stimulation testing is poorly sensitive in
naturally occurring HAC in cats. However, it is sen-
sitive for iatrogenic hyperadrenocorticism.? ACTH
125 pg is administered iv or im, and serum corti-
sol levels are measured generally 60 minutes later.
Variation may occur among laboratories.

A combined ACTH stimulation/LDDST has
been used in cats. A basal blood sample is followed

by injection of 0.1 mg/kg of iv dexamethasone.
Two hours later a second sample is obtained and
followed by intravenous injection of 0.125 pg syn-
thetic ACTH. The third blood sample is collected
1 hour later. Normal cats show 50% suppression of
cortisol in the postdexamethasone sample and up to
400 nmol/I after ACTH. Cats with HAC exhibit lit-
tle suppression after dexamethasone and exaggerated
stimulation after ACTH.

The UCCR is a useful screening test for feline
HAC. Collection of a morning sample at home will
minimise the influence of stress on the test results
(using non-absorbent litter, such as plastic or glass
beads).? A negative result makes HAC unlikely,
although a positive result can occur as the result of
any illness.?

Imaging

Imaging is supportive of, but not diagnostic for,
HAC." Abdominal radiographs may reveal increased
contrast due to additional intra-abdominal fat,
distended bladder (PU/PD), hepatomegaly and/or
dystrophic calcification of skin (calcinosis cutis),
airways, blood wvessels, kidneys, etc. Thoracic
metastasis of an adrenal carcinoma can also be
detected.

Ultrasonography can be very useful in both dogs
and cats? to detect and assess adrenal tumours and
will also detect bilateral hypertrophy in PDH.!
Magnetic resonance imaging (MRI) and computed
tomography (CT) will detect pituitary tumours,
adrenal tumours and invasion of the vena cava.

Biopsy

Histopathological examination of skin biopsy sam-
ples may be helpful, but in many instances the cuta-
neous changes are non-diagnostic for both dogs and
cats unless calcinosis cutis is present. The presence
of calcinosis cutis is highly specific for HAC.

Treatment in dogs

If the cause of symptoms is due to exogenous ste-
roid administration, the dose of steroids needs to be
tapered to the minimum alternate-day dose that is
needed. Other therapies should be used to spare the
use of steroids when at all possible. The following
treatments are for spontaneous HAC.
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Trilostane is highly effective in canine HAC.
It inhibits 3B-hydroxysteroid dehydrogenase, an
enzyme essential for steroidogenesis.’ It is effective in
67-100% of dogs. Trilostane is initially administered
at 2-5 mg/kg po q24 h. Doses of 1.25-2.75 mg/kg po
q12 h may also be used, and may control HAC symp-
toms more effectively than q24 h dosing.* Symptoms
should improve steadily each month, and maximum
improvement may take up to 1 year. Doses may need
to be increased to up to 12 mg/kg per day depending
on the response to therapy.* ACTH stimulation tests
are required to monitor adrenocortical reserve dur-
ing treatment. ACTH and serum chemistry (includ-
ing renal and hepatic values and electrolytes) testing
are performed 46 hours post-trilostane dosing, and
should be performed 2, 4 and 12 weeks after initia-
tion of treatment. If signs compatible with hypoadre-
nocorticism are detected, then the trilostane therapy
should be discontinued until serum cortisol levels
return to normal. Trilostane can then be restarted at
a lower dose. Prednisone should be administered if
the patient is experiencing an addisonian crisis.

Mitotane (o,p-DDD) was once the treatment of
choice, but is used much less now that trilostane is
available. Mitotane exerts its effect by causing lysis of
the adrenal gland. An induction dose (25-50 mg/kg
@24 h) is usually given with food until effect (PU/PD
[water intake <60 ml/kg per day], polyphagia resolves
or if signs of hypoadrenocorticism occur) and an
ACTH test performed to assess the adrenal reserve.
Both basal and post-ACTH cortisol concentrations
should be in the normal resting range. About 15% of
dogs with PDH will still have elevated post-ACTH
cortisol concentrations, and the induction course
should be continued until the ACTH response is
suppressed adequately. About 30% of dogs will have
subnormal pre- and post-ACTH cortisol concen-
trations, and in these cases mitotane is withheld
until normal cortisol concentrations recover. At this
point, maintenance doses of mitotane (25-50 mg/kg
per week) are given in two to three divided doses.*

The prognosis for dogs treated with mitotane is
fair, but an appreciable number of dogs prove very
hard to stabilise with frequent relapses and/or hypo-
adrenocortical (addisonian) crises. An alternative
protocol is to continue the induction course at doses
of 50-75 mg/kg until there is no adrenal reserve left,

and then manage the dogs for hypoadrenocorticism.
This protocol is now uncommon, because there are
frequent crises during induction and many dogs
eventually relapse.*

Very-high-dose mitotane therapy (50-75 mg/kg
per day) for up to 11 weeks (with regular ACTH
tests to assess response) may be necessary to reduce
serum cortisol to normal levels in cases of adrenal
tumours. These dogs may also need higher doses to
maintain remission.

Other treatment options

Adrenal neoplasia may be managed by surgical resec-
tion. Surgery is difficult, has a significant complication
rate, including perioperative death, and hypoadreno-
cortical crises are common. Histopathological fea-
tures, tumour size and age do not appear to affect the
outcome. Medical therapy with trilostane or mitotane
can effectively control clinical signs in inoperable or
partially resected adrenal tumours, although meta-
static disease can still occur.

Ketoconazole inhibits adrenal steroid synthesis
and has been used at 5-10 mg/kg po once daily to
manage HAC. Its activity is, however, less specific
and efficacious than trilostane.

Early reports suggested that selegiline (I-deprenyl)
(2 mg/kg po q24 h) could be useful in the treatment of
PDH, but later clinical trials demonstrated poor effi-
cacy, and it is rarely used.

Surgical excision and radiation therapy may be
used in cases of pituitary macroadenoma, if there
are issues due to the mass effect or disease cannot be
controlled medically.

Treatment in cats

Trilostane is effective in up to 86% of cats, and it
is the most effective medical option.?? The dose is
10 mg per cat po q24 h. ACTH stimulation testing
is as for dogs.

Metyrapone may be considered if trilostane is
unavailable. The dose is 30 mg/kg po q12 h. ACTH
stimulation testing is as for trilostane. The maxi-
mum dose should not exceed 70 mg/kg q12 h.2

Surgical (hypophysectomy or adrenalectomy) and
radiation therapies are also available for cats.*

Mitotane and ketoconazole are not recommended
for cats.?
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VASCULITIS AND VASCULOPATHY

Definition

Vasculitis is inflammation of blood vessel walls.
Vasculopathy refers to tissue changes consistent
with poor blood flow and ischaemia in the absence of
demonstrable vasculitis. There are well-recognised
breed predispositions to certain types of vasculitis
in dogs.

Aetiology and pathogenesis

Vasculitis may be caused by a wide variety of infec-
tious agents, toxins, drugs and immune-mediated
mechanisms, although most cases are idiopathic.!3
The blood vessels may be damaged by immune-
complex deposition (type 3 hypersensitivity or
Arthus reactions) and complement activation or
direct antibody binding with activation of neutro-
phils. This results in endothelial damage, fibrin
exudation, microhaemorrage, oedema, thrombosis
and ischaemia.

Clinical signs

The clinical signs depend on the location, size and
depth of the vessels affected and can therefore be
very varied.'? Damage to capillaries can result
in petechiae, ecchymoses and cutaneous and fol-
licular atrophy (Fig. 6.36). Damage to venules
and arterioles results in purpura, haemorrhagic
wheals and oedema. These lesions can be differenti-
ated from erythema by diascopy — pressing a glass
slide against the skin will blanch erythema but not

Fig. 6.36 Petechiae, echhymoses and erosions on
the ventral abdomen of a dog with a drug-induced

vasculitis.

vascular lesions. Using a dermatoscope identifies
non-blanching lesions as well as revealing capillary
stasis and thrombosed vessels. Damage to larger ves-
sels leads to ulceration and necrosis. Other clinical
signs can include ulcerated nodules and panniculitis.
Ischaemic scarred skin is strikingly alopecic, thin
and smooth, and may be hyper- or hypopigmented.

Lesions most commonly affect the extremities
and pressure points, but can occur anywhere on
the body or mucosal surfaces.!”* Lesions are usually
multiple and often symmetrical, although they can
also be multi-focal. The pinnae often have necrotic
tips and or scalloped margins (Fig. 6.37). Lesions
can also be seen on the medial (i.e. concave) sur-
face. The footpads typically have well demarcated
(‘punched out’) ulcers, often in the centre of the pads
(Fig. 6.38).

Systemic involvement leads to other clinical signs
depending on the organ involved. These can include
malaise, pyrexia, anorexia, glomerulonephritis,
polyarthropathies, myopathy, ocular disease, neu-
ropathies, gastrointestinal signs and/or peritoneal
and pleural effusions.

Injection site vasculitis

Injection site vasculitis is characterised by alope-
cia following subcutaneously administered drugs,
including vaccines.* Lesions may occur at the site
of injection or be remote and usually occur within
3—6 months (Fig. 6.39). Rarely, animals may show
systemic signs, oedema, lesions on the extremities,
mucocutaneous ulceration and muscular atrophy.

Fig. 6.37 Early vasculitis lesion on the pinna - there

is a well-demarcated wedge-shaped area of discoloured

skin with central necrosis and crusting.
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Fig. 6.41 Ear tip necrosis, multi-focal scarring
alopecia and temporal muscle atrophy in a Border
Terrier with dermatomyositis.

¢ Sterile immune-mediated panniculitis.

* Pemphigus vulgaris.

* Bullous pemphigoid and other immune-
mediated subepidermal blistering diseases.

* Systemic lupus erythematosus.

* Discoid lupus erythematosus.

* Symmetrical lupoid onychodystrophy.

* Epitheliotropic lymphoma.

* Squamous cell carcinoma.

* Disseminated intravascular coagulation.

* Coagulopathies.

* Thermal or chemical burns.

* Frostbite.

Diagnosis

The diagnosis is based on suggestive clinical signs
and compatible histopathology. The breed may be
suggestive of some breed-associated syndromes.
Because of the problems in identifying the lesions
on histopathology and the transient nature of the
specific pathology, multiple biopsies from different
lesions should be submitted. Deep wedge biopsies
should be taken where the disease affects the deep
dermis or subcutis.

A detailed history should be taken to identify pos-
sible trigger factors. Haematology, biochemistry and
urinalysis should be performed to identify possible
systemic involvement and/or underlying conditions
including systemic disease, neoplasia and infections.
Any chronic infectious disease can cause vasculitis,
and work-up should include testing for tick-borne
infections (such as rickettsial diseases, Borrelia and
Anaplasma spp.) and Leishmania. It is very important
to check the history for any possible drug associa-
tions. If ongoing therapy is unavoidable (e.g. antibi-
otics, analgesics, antiepileptics, etc.) a different class
of drug should be used.

Treatment

The mainstay of treatment has been systemic glu-
cocorticoids. Prednisolone or methyl-prednisolone
are normally used at 1-2 mg/kg po ql2-24 h to
achieve remission. The dose is then slowly reduced
to the lowest every other day dose that maintains
remission. Topical glucocorticoids (e.g. betametha-
sone, flucinolone +/- DMSO, or hydrocortisone
aceponate) can be used as adjunct or sole therapy
in appropriate cases. Steroids may also be com-
bined with other immune-modulating or cytotoxic
drugs in more severe and/or recalcitrant cases (see
Immunosuppressive Drug Therapy Table, page 289).
Pentoxifylline also promotes peripheral blood flow
and oxygenation, making it particularly useful in
vasculopathies. Supportive care may include remov-
ing crusts, managing wound healing, controlling
infection and surgery to control haemorrhage and/
or remove necrotic tissue.

Necrotic tissues heal by scar formation and do not
grow back. Ear and tail tips may therefore be perma-
nently lost, and other tissues may have punched out
areas, irregular margins or depressed scars. Atrophic
hair loss may also be permanent.
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Definition

Erythema multiforme (EM) complex is a group of
uncommon, immune-mediated dermatoses with
varied clinical signs. These include EM minor, EM
major, Stevens—Johnson syndrome (SJS), SJS-toxic
epidermal necrolysis (TEN) overlap syndrome and
TEN (Table 6.2).17 It is very rare in cats.*

Aetiology and pathogenesis

The pathogenesis involves a specific immune-medi-
ated assault on keratinocytes causing widespread,
confluent keratinocyte apoptosis and epidermal
necrosis.'?* EM minor and EM major are most
commonly idiopathic or associated with infections
and systemic illness, whereas SJS, SJS-TEN overlap
and TEN are more commonly associated with drug
eruptions.* Feline EM has been associated with
feline herpesvirus-1.

The classification of EM diseases is controversial.
One study' split cases into five distinct groups: EM
minor, EM major, SJS, SJS-TEN overlap syndrome
and TEN. However, histopathology alone could not

be relied upon to differentiate them.'-* Apoptosis,
furthermore, is widely observed in many immune-
mediated and inflammatory dermatoses and is not
specific for EM.

Clinical features
EM usually presents with variable erythematous
macules, papules, plaques, wheals, scaling and
crusts, often arranged in annular, arcuate or polycy-
clic shapes (Figs. 6.42—6.44).1° The typical target
lesions consist of a flat to raised erythematous cen-
tral disk and outer ring, separated by a zone of pale,
occasionally oedematous skin, but are not seen in all
cases. Some dogs present with marked scaling and
crusting overlying the lesions. Mucosal lesions are
similar, although more usually bullous or vesicular
and quickly rupture to form ulcers. Rarely, lesions
may be restricted to the oral cavity.’

Polycyclic and target lesions are unusual in
SJS-TEN, which presents with an erythematous
macular dermatitis, and focal to widespread muco-

cutaneous vesicles, epithelial detachment and

Table 6.2 Classification of erythema multiforme (EM) diseases

EM MINOR EM MAJOR SJS SJS-TEN TEN
Flat or raised, erythematous polycyclic to target lesions Y Y N N N
Mucosal surfaces involved N (or 1) >1 >1 >1 >1
Erythematous or purpuric macules/patches (%BSA) <50% <50% >50% >50% >50%
Epidermal ulceration (%BSA) <10% <10% <10% 10-30% >30%

BSA, body surface area; SJS, Stevens—Johnson syndrome; TEN, toxic epidermal necrolysis.
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Fig. 6.42 Polycyclic erythema and target lesions
with erosions and crusting of the ventral abdomen in a

Boxer dog with erythema multiforme major.

Fig. 6.43 Polycyclic erythema, erosions and crusting
of the pinna in a Boxer dog with erythema multiforme

major.

Fig. 6.44 Conjunctival ulceration in a Boxer dog

with erythema multiforme major.

ulceration (Figs. 6.45—6.47).1-° The skin lesions
are often painful, especially with widespread necro-
sis and ulceration. Other clinical signs include loss
of nails, corneal ulceration and ulcerative otitis.
Internal involvement can include mild to severe

-

Fig. 6.45 Full-thickness ulceration of the nasal
planum in a dog with drug-induced Stevens—Johnson
syndrome.

loss mucosal ulcers, renal failure, hepatopathy and
blood dyscrasias.

EM typically has a chronic, insidious history,
whereas SJS-TEN usually has an acute onset and is
one of the few genuine dermatological emergencies.
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Fig. 6.46 Ulceration of the mucocutaneous

junctions and oral cavity in a dog with drug-induced

Stevens—Johnson syndrome.

Differential diagnosis

* Vasculitis.

* Superficial and deep bacterial or fungal infections.

* Demodicosis.

* Pemphigus foliaceus and vulgaris.

* Bullous pemphigoid.

* Systemic lupus erythematosus.

¢ Epitheliotropic lymphoma.

* Thermal or chemical burns.

* Gnat and midge bites (Simuliidae and
Ceratopogonidae) can cause EM-like target
lesions in some dogs.

Adverse drug reactions are the most commonly
identified trigger for SJS/TEN. However, adverse
drug reactions are less commonly implicated in
EM minor and major, and drug-associated non-EM
immune-mediated dermatoses should be considered
as a differential for EM.

Diagnosis

The history and clinical signs are highly suggestive,
and the diagnosis can be confirmed by histopathol-
ogy of early lesions. However, histopathology does
not reliably differentiate between the various forms
of EM, as there is extensive overlap in the changes
between the different stages of disease and clinical
manifestations.!* A final diagnosis relies on careful
evaluation of the clinical signs and history.

Fig. 6.47 Widespread full-thickness necrosis of

the skin in a dog with drug-induced toxic epidermal

necrolysis.

Treatment

EM can be a challenging condition to manage. The
prognosis is better if the inciting cause can be identi-
fied and removed. It is very important to check the
history for any possible drug association. Where
ongoing therapy is unavoidable (e.g. antibiotics,
analgesics, antiepileptics, etc.) treatment should be
switched to a different class of drug.

Some cases of EM spontaneously resolve or wax
and wane, but progression to SJS-TEN does not
appear to occur. Treatment options include glu-
cocorticoids, ciclosporin and pentoxifylline (see
Immunosuppressive Drug Therapy Table, page 289,
for more details). Long-term maintenance treatment
may be necessary in idiopathic cases.

The prognosis for SJS-TEN is poor, with mor-
tality rates exceeding 50%. Severe cases with wide-
spread ulceration should receive intravenous fluid
therapy to combat dehydration and shock. The
ulcers should be cleaned and protected, taking mea-
sures to encourage healing and prevent infection.
Consideration should also be given to analgesia and
antibiotics to prevent sepsis. The role of glucocorti-
coids alongside supportive treatment is controversial
but high-dose short-term therapy may be beneficial.
Intravenous therapy with human immunoglobulin
(ivHIG) (0.5-1.5 g/kg IV over 6-12 hours) has been
helpful in few cases of SJS and TEN in dogs and
cats.®
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PANSTEATITIS
(Yellow fat disease)

Draining tracts may indicate deep infection, foreign
body or autoimmune disease. They indicate that
the subcutis is affected, and the prognosis may be
guarded.

Draining tracts almost always require a biopsy
for diagnosis and additional tests may be indicated if
systemic disease is possible (especially in the case of
deep fungal infections).

Draining tracts are preceded by bullae. Fine-
needle aspirates of bullae may be diagnostic,
especially if a deep fungal infection is present. If
organisms cannot be detected by fine-needle aspi-
rate, then a biopsy should be taken. The skin should
not be shaved or cleansed before biopsy. The ery-
thematous skin adjacent to a draining tract should
be biopsied. The biopsy should include abnormal
epidermis, dermis and subcutis, which will normally
need a deep wedge excision. Special stains are needed
to check for mycobacteria, Actinomyces and Nocardia
spp., and fungal organisms.

A culture from a bulla or from deep within a
draining tract will help guide antibiotic choices
(see Deep pyoderma, page 195).

Definition

Pansteatitis is a sterile inflammatory condition of
the adipose tissue in cats, caused by a nutritional
imbalance.

Aetiology and pathogenesis

Pansteatitis is a sterile, inflammatory condition of
the fat that is caused by insufficient dietary vitamin
E and/or excessive dietary unsaturated fatty acids.
The inadequate vitamin E:unsaturated fatty acid
ratio results in oxidative damage to adipocytes and
subsequent lipid peroxidation.! Cats that eat a fish-
only diet are at increased risk of developing this dis-
ease. Other unbalanced, meat-based diets have also
been implicated in the development of pansteatitis.’?

Clinical features

Clinical signs include subcutaneous nodules, drain-
ing tracts, lethargy, inappetence, fever, pain and
reluctance to move. Haematological abnormalities
may also be present. Affected adipose tissue has an
unusual yellow—orange colour.! Some cats in the
household may develop pansteatitis whereas others
will not, even when fed the same diet.

Differential diagnoses

* Mycobacteriosis.

¢ Nocardiosis, actinobacillosis, actinomycosis.
* Neoplasia.

* Deep fungal infection.
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Diagnosis

The dietary history and clinical signs will strongly
suggest pansteatitis. However, a skin biopsy (being
careful to include adipose tissue in the biopsy) with
special stains for infectious agents is necessary to
confirm the diagnosis and rule out infectious causes
of inflammation of the fat. Plasma tocopherol levels
of <300 mg/100 ml further confirm the diagnosis.!

Treatment

Affected cats should receive supportive care
including pain medication and parenteral fluid
therapy, depending on the severity of their condi-
tion. Affected cats should be fed a high-quality,
properly balanced diet. Additional a-tocopherol
supplementation (50 mg/kg po q24 h) may also be
helpful to speed recovery. Full recovery may take

FELINE MYCOBACTERIAL INFECTIONS

several weeks. It is imperative that affected cats con-
tinue to consume a balanced diet even after resolu-
tion of clinical signs.

Key point

* Cats have different abilities to tolerate diets high
in unsaturated fatty acids and/or deficient in
vitamin E. Some cats will develop pansteatitis
and others will not.
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Definition
An infection of the skin and subcutis with mycobacteria.

Aetiology and pathogenesis

Three manifestations of mycobacterial infection
are recognised in cats: cutaneous tuberculosis (CT),
feline leprosy syndrome (FLS) and non-tuberculous
mycobacterial infections (N'T'Ms).

CT is caused by Mycobacterium microti, M. bovis
and M. tuberculosis. The bacteria spread to cats
when they have contact, particularly bite wounds,
with an infected rodent (especially voles). Cattle
or badgers are also sources of mycobacterial infec-
tion for cats. Zoonotic transmission has not been
reported in cases of M. microti.! M. bovis and M.
tuberculosis may pose a zoonotic risk.

FLS is most commonly caused by M. leprae-
murium, although other types of mycobacteria
have also been implicated. The bacteria spread
to cats when they have contact with an infected
rodent, especially rats. This syndrome has two
histological patterns. Briefly, one pattern reveals
large numbers of bacteria and the other has low
numbers Immunocompromised
cats are more likely to have large numbers of

of bacteria.

mycobacteria on histopathology. This is not a
zoonotic disease.

NTMs are caused by a variety of mycobacteria
including M. chelonae, M. phlei, M. thermoresistible and
others. This type of infection is contracted through
bite wounds from rodents and exposure of wounds
to contaminated soil or plant matter. Zoonoses are
unlikely.?

Clinical features

CT is characterised by cutaneous nodules with or
without draining tracts and ulceration (Fig. 7.1).
Lesions most often occur on the head, neck
and limbs. Local lymphadenopathy may occur.
Pulmonary lesions, gastrointestinal
signs and weight loss may also be present. The
alimentary tract can become infected if the cat
drinks tuberculous milk. In addition, the eyes,
liver, spleen, neurological system and bones may
be affected.

FLS is characterised by single or multiple nodules
on the head and limbs, and sometimes the trunk. The
nodules may or may not be ulcerated and draining
(Fig. 7.2). Lymphadenopathy may be present, but
systemic disease is rare.

anorexia,
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Fig. 7.1 Ulcerated nodule on the forefoot of a cat

with an M. microti infection.

N'TM is characterised by single or multiple sub-
cutaneous nodules, diffuse panniculitis and drain-
ing tracts (Fig. 7.3). Lesions are variably painful.
The inguinal fat pad, flanks and tail base are most
frequently affected. Systemic involvement is pos-
sible, but rare. Affected cats may display fever,
anorexia and reluctance to move.?

Differential diagnoses

¢ Nocardiosis.

® Actinomycosis.

* Deep mycoses.

* Cuterebra spp. (for nodular lesions).
* Foreign body.

* Neoplasia.

* Pansteatitis.

Diagnosis

Cytology will usually show a granulomatous to
pyogranulomatous dermatitis. Mycobacteria will
not stain with standard stains (Figs. 7.4, 7.5).
Histopathology of affected skin is the most com-
mon way to diagnose mycobacterial infections. Care
should be taken to include the epidermis, dermis and
subcutis in the biopsy sample. Multiple skin biopsies
should be collected, as the organisms can be pres-
ent in affected skin in low numbers. Ziehl-Neelsen
(ZN) staining is required to identify the organisms
as mycobacteria; several sections may be required to
detect the organisms and some samples may be per-
sistently ZN negative.}

Fig. 7.2 Feline leprosy syndrome. A discrete,
erythematous, eroded and crusted nodule on
the forelimb of a cat (photo courtesy of Danielle
Gunn-Moore).

Fig. 7.3 Subcutaneous nodules and draining

tracts on the ventro-lateral abdomen of a cat
with mycobacteriosis (photo courtesy of Danielle

Gunn-Moore).

Mycobacteria cannot be cultured with traditional
laboratory techniques. Tissue samples should be
submitted to laboratories with special capabilities
for culturing this organism, but sensitivity test-
ing does not always correlate with in-vivo results.
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Figs. 7.4, 7.5 Cytology from a mycobacterial infection in a cat showing pyogranulomatous inflammation

20 pm

with non-staining rod-shaped vacuoles (Fig. 7.4). The mycobacterial are only visible using a Ziehl-Neelsen stain

(Fig. 7.5) (courtesy of Dr Paola Cazzini).

Polymerase chain reaction (PCR) testing of affected
tissue can detect some species of mycobacteria but
may be limited, e.g. in the UK the available tests will
distinguish M. tuberculosis complex from M. avium
complex but will not distinguish species within these
complexes (e.g. M. microti from M. bovis) or other
types of mycobacteria. A whole-blood interferon 7y
(IFN-y) release assay (IGRA) can be used to help
distinguish infections with environmental mycobac-
teria, avian TB (Mycobacterium aviunz), M. microti and
M. bovis or M. tuberculosis.

Affected animals should be screened for systemic
disease and possible immunosuppressive factors
such as concurrent illness, feline leukaemia virus
(FeLV) or feline immunodeficiency virus (FIV).
These mycobacteria are not normally zoonotic, but
veterinary staff and owners should observe hygienic
precautions and guard against inoculation into deep
tissues, ingestion, splashing and inhalation.

Treatment?

Treatment of CT has an initial phase and a con-
tinuation phase. The initial phase involves admin-
istration of three antibiotics for 2 months and the
continuation phase administration of two antibiot-
ics for a subsequent 4-6 months. If three antibiot-
ics cannot be administered in the initial phase, then
two antibiotics should be administered for at least
6-9 months. An antibiotic protocol to consider

is rifampicin—fluoroquinolone—clarithromycin as
the initial treatment, followed by a continuation of
rifampicin and a fluoroquinolone or clarithromycin
(Table 7.1).

Surgical excision or CO, laser excision/ablation
of small, superficial lesions may be considered, but
debulking larger lesions risks wound dehiscence and
recurrence of infection.

FLS may be treated with surgical excision of small
cutaneous lesions, and spontaneous remission has been
reported. Some patients require antibiotic therapy.
Concurrent use of two or three antibiotics increases
the odds of successful resolution. Antibiotics should be
administered for 2 months beyond clinical resolution
of lesions (Table 7.1).

NTM should be treated with a combination of
two or three antibiotics for 2 months beyond clini-
cal resolution of lesions. If lesions become static
after 1-2 months of antibiotic therapy, then sur-
gical excision of the lesion should be considered.
In addition, tissue culture should be attempted.
Mycobacteria can develop antibiotic resistance over
time, and the antibiotics may have to be periodi-
cally changed.

For all but the smallest of lesions, the prognosis is
guarded to poor. Some cases never resolve, whereas
others may go into remission only to relapse when
therapy is withdrawn. Unsuccessful surgery worsens
the prognosis.
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Table 7.1 Antibiotic therapy for feline mycobacterial infections?

USES DRUG DOSE SIDE EFFECTS
First-line treatment for CT and NTM Marbofloxacin 2 mg/kg po q24 h Gl signs
Moxifloxacin 10 mg/kg po q24 h Gl signs
First-line treatment for CT and NTM Rifampicin 10-15mg/kg po g24 h  Potentially fatal hepatotoxicity,

(maximum 600 mg/day) discoloration of body fluids

First-line treatment for CT, FLS
and NTM

Clarithromycin
Azithromycin

5-15mg/kg po q12 h
5-15 mg/kg po 24 h

Hepatotoxicity
Gl signs

Second-line treatment for CT Isoniazid 10-20 mg/kg po q24 h  Hepatotoxicity, peripheral
(maximum 300 mg/day) neuritis, nephrotoxicity
Second-line treatment for CT Dihydrostreptomycin 15 mg/kg im q24 h Ototoxicity

Second-line treatment for CT Pyrazinamide (not effective

against M. bovis)

15-40 mg/kg po g24 h  Hepatotoxicity, Gl signs

Second-line treatment for FLS Clofazamine 4-8 mg/kg po 24 h Hepatoxicity, Gl signs,

and NTM discoloration of body fluids,
photosensitisation, corneal
lesions

Second-line treatment for NTM Doxycycline 5-10 mg/kg po q12 h Gl signs, oesophagitis

CT, cutaneous tuberculosis; FLS, feline leprosy syndrome; Gl, gastrointestinal; im, intramuscularly; NTM, non-tuberculous mycobacterial infection;
po, by mouth.

Key points

Tuberculosis (M. bovis and M. tuberculosis) is a
reportable disease in some countries — clinicians
should be aware of local regulations for
reporting and treatment.

Although a zoonosis is unlikely,
immunocompromised people may be at risk.
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POSTGROOMING FURUNCULOSIS

Definition
A pyoderma that occurs because of harsh grooming.

Aetiology and pathogenesis

Two forms of postgrooming furunculosis are rec-
ognised. The first, superficial suppurative necro-
lytic dermatitis (SSND), is a severe contact reaction
to herbal or tar shampoo.! Secondary pyoderma
develops because the skin is inflamed and ulcer-
ated. The second form is associated with grooming
techniques?® such as using shampoos that have been
contaminated with bacteria and/or back-combing,
back-clipping and aggressive bathing. The groom-
ing techniques cause hairs to rupture through fol-
licles and inoculate the skin with bacteria such as
Pseudomonas or Staphylococcus spp.

Clinical features
SSND is typically characterised by severe, dif-
fuse erythema, papules, pustules, plaques, erosions,
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crusts, necrosis, purulent exudate and haemorrhage
affecting multiple areas of the skin.! Lesions are
very painful, and systemic signs include fever, leth-
argy and anorexia. Severe cases can be fatal. Lesions
develop within several days of bathing with the
offending shampoo. In some cases, the animal can
be exposed to the shampoo several times before a
reaction occurs.

Grooming technique-associated furunculosis is
typically characterised by pustules, haemorrhagic
bullae, papules, cellulitis, ulcers, erosions and drain-
ing tracts on the dorsal trunk (Fig. 7.6). Other areas
of the skin may also be affected depending on how
the grooming was performed. In addition, dogs may
present with pain, lethargy and reluctance to move.
No breed or sex predilection has been noted. Lesions
occur with 1-2 days of the grooming.?

Differential diagnoses

* Pemphigus foliaceus.

* Superficial pustular drug reaction.

¢ Toxic shock syndrome.

* Erythema multiforme.

* Canine sterile neutrophilic dermatosis (Sweet’s
syndrome).

¢ Demodicosis.

¢ Dermatophytosis.

* Flea-allergic dermatitis.

* German Shepherd dog pyoderma.

Fig. 7.6 Postbathing pseudomonas furunculosis in a

dog (courtesy of Jan DeClercq).

Diagnosis

A presumptive diagnosis can be made with history,
physical exam findings, skin scraping and superfi-
cial cytology. Cytology should be collected from
each different lesion on the skin, because the bacte-
rial counts and types of cells present may vary. Skin
biopsy (including crust or pustule, epidermis, dermis
and subcutis) is diagnostic, but treatment must be
initiated before receiving the biopsy results.

Treatment

Both types of skin disease require immediate treat-
ment while culture and sensitivity testing and skin
biopsies are pending. The clinician should presume
that Pseudomonas sp. is present in either condition
and should start treatment with a fluoroquinolone
such as marbofloxacin (2.75-5.5 mg/kg po q24 h).

In addition to antibiotics, SSND requires treat-
ment with prednisone (1.1 mg/kg po q24 h until
lesions improve, and then taper) and pain medication
(tramadol 2—-4 mg/kg po q8-12 h). Severely affected
patients may require hospitalisation with intrave-
nous fluids and wound care.

Grooming technique-associated furunculosis
should also be treated with prednisone (0.5-1 mg/kg
po g24 h until lesions improve, and then taper) and
may need analgesia in addition to the antibiotics.

Antibiotic therapy should be continued for
2 weeks beyond clinical resolution of lesions (see
Deep pyoderma, page 195). Steroids can be discon-
tinued when the skin is no longer inflamed.

Key point
¢ Both types of postgrooming furunculosis are
very painful.
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DEEP PYODERMA
(Furunculosis)

Definition
Deep pyoderma is a bacterial infection that affects
the epidermis, dermis and subcutaneous tissues.

Aetiology and pathogenesis

Deep pyoderma is almost always secondary to an
underlying disease, and commonly occurs as a result
of furunculosis. Bacteria from ruptured hair follicles
inoculate the dermis and subcutis causing a deep
infection. Common causes of furunculosis include
dermatophytosis, demodicosis, allergic skin disease
and skin-fold irritation. Deep pyoderma can also
result from extension of severe, chronic, superficial
pyoderma. Common causes of superficial pyoderma
include hypothyroidism, hyperadrenocorticism,
allergic skin disease and ectoparasites. Finally, deep
pyoderma can occur as a result of a penetrating
wound. Examples of this include foreign body, bite
wounds and other trauma.

The agents involved in deep pyoderma include
staphylococci, Escherichia coli, Pseudomonas aerugi-
nosa and, less commonly, other types of bacteria.!
Mixed bacterial populations may be present. The
site and cause of the infection will influence the
most likely bacteria, although this will also depend
on prior antibiotic therapy. Antimicrobial-resistant
organisms are not uncommon after multiple broad-
spectrum antibiotic courses. The organisms on the
surface may not be representative of the infection in
the deeper tissues.

Clinical features

The clinical lesions of deep pyoderma are more
severe than superficial infections, and they are usu-
ally more painful than pruritic. Clinical signs include
erythema, swelling, haemorrhagic bullae, bleeding,
draining sinus tracts, ulceration, crusts, abscesses
and cellulitis (Figs. 7.7, 7.8). Lesions may be focal,
multi-focal or generalised. Several distinct clinical
variants of deep pyoderma are recognised as follows:

* Localised deep folliculitis and furunculosis
(Fig. 7.9).
* Nasal pyoderma.

Fig. 7.7 Muzzle of a Mastiff-cross with swelling,

erythema, haemorrhage, folliculitis, furunculosis,

ulcers, sinus tracts and crusts typical of deep pyoderma.

Fig. 7.8 Scrotum and groin of the dog in Fig. 7.7.

¢ Foreign body sinus (Figs. 7.10, 7.11).
® Muzzle furunculosis or canine acne
(see page 75).
¢ (Callus pyoderma (see page 152).
¢ Interdigital furunculosis or interdigital cysts
(see page 216).
¢ Bite wounds and subsequent abscessation
(Figs. 7.12, 7.13).
¢ German Shepherd dog pyoderma (see page 177).
* Acral lick dermatitis (see page 13).
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choice pending culture. Dramatic lesion improve-
ment is generally seen within the first 2—4 weeks.
Full resolution will require prolonged treatment
because associated fibrosed pyogranulomas take
more time to resolve. (See Superficial pyoderma,
page 72, for more details of topical and systemic
antibacterials.)

The prognosis is generally good if the primary
cause is identified and managed. If the underlying
cause is not managed, the condition will probably be
recurrent.

CANINE MYCOBACTERIOSIS

Key points

* Treatment of deep pyoderma is much more
successful if an underlying cause can be
identified and concurrently treated.

* Culture and sensitivity testing are mandatory.

* Demodicosis is a common and sometimes
overlooked actiology.
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(Canine leproid granuloma and opportunistic [atypical] mycobacterial infections)

Definition

Canine mycobacterial infections of the skin usually
manifest as two syndromes. Canine leproid granuloma
(CLG) is a nodular infection of the cutaneous and/or
subcutaneous tissues by mycobacteria.! Opportunisitic
mycobacteria causes infection of the subcutis, result-
ing in draining tracts. Systemic and cutaneous tuber-
culosis is rare but can result from exposure to infected
animals and contaminated carcasses.

Aetiology and pathogenesis
The mycobacterial agent for CLG has not been fully
characterised. The mode of inoculation is believed to
be biting flies and other insects.! Traumatic wounds
and fomites may also be sources for infection.
Many species of opportunistic mycobacteria
exist, including Mycobacterium fortuitum, M. chelonae,
M. phlei, M. smegmatis and others. These species are
ubiquitous in soil, water and decaying vegetation.
Infection generally follows a traumatic wound.

Clinical features

CLG presents as single to multiple, variably pru-
ritic, firm, well-circumscribed nodules in the skin
and/or subcutis (Fig. 7.15).! Short-coated breeds,
Boxer dogs, Foxhounds,? Doberman Pinschers and
their crosses are overrepresented. Boxer dogs are
particularly susceptible to this infection.! Lesions
are most often located on the head and pinnae,
although limbs and trunk may also be affected.
Lesions may become ulcerative.? Systemic involve-
ment is unlikely.

Opportunistic mycobacteria cause lesions typical
of panniculitis, including multiple punctate ulcers,
draining tracts, ulcerated nodules and subcutane-
ous granulomas. The ventral abdomen and inguinal
region are most commonly affected. No breed or sex
predilection has been identified. Lethargy, pyrexia,
lymphadenopathy, anorexia and weight loss may also
be present.

Fig. 7.15 Multiple leproid granulomas
on the dorsal ears and neck of a dog

(photo courtesy of Candace Sousa).
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Differential diagnoses

CLG

* Mast cell tumour or other neoplasia.

* Histiocytic disease.

¢ Sterile pyogranuloma/granuloma syndrome.
¢ Actinomycosis.

* Nocardiosis.

¢ Pseudomycetoma.

* Mycetoma or nodular dermatophytosis.

* Leishmaniasis.

Opportunistic mycobacteria

* Foreign body.

¢ Sterile panniculitis.

¢ Nocardiosis.

* Deep mycoses.

* Cutaneous haemangiosarcoma or other neoplasia.

Diagnosis

Cytology will reveal granulomatous to pyogranu-
lomatous inflammation. Mycobacteria do not stain
with standard stains but may be demonstrated by
ZN staining (although some samples will be ZN
negative). The diagnosis relies on a skin biopsy
(including epidermis, dermis and subcutis), with
ZN staining to identify the organisms histo-
pathologically. The number of organisms present
on histopathology may vary based on the stage of
infection. Multiple biopsies should be collected to
increase likelihood of achieving an accurate diag-
nosis. Several sections may be required and some
biopsies will be persistently ZN negative. Culture
of the mycobacteria in CLG is not possible.!
Culture of opportunistic mycobacteria is possible,
albeit difficult. IGR assays can be used to confirm
infection and identify the species in cases of atypi-
cal and tuberculous mycobacterial infections (see
Feline mycobacterial infections, page 192).

Treatment
Lesions may become secondarily infected with
staphylococci, especially if ulceration is present.
Superficial cytology is necessary to identify second-
ary pyoderma.

CLG is generally self-limiting and lesions
will spontaneously resolve within 1-3 months.!
Immunosuppressive drugs or concurrent disease

processes may delay or prevent spontaneous resolu-
tion. Some cases require antimicrobial therapy. The
prognosis is good.

Opportunistic mycobacterial infections require
systemic treatment with antimicrobials. The prog-
nosis is guarded to poor (see Feline mycobacterial
infections, page 190).

Severe, progressive or persistent lesions should be
treated with antimicrobials. A combination of rifam-
picin (10-15 mg/kg po q24 h) and clarithromycin
(7.5-12.5 mg/kg po q8-12 h) is recommended for
severe or refractory CLG and opportunistic myco-
bacteria. Rifampicin can cause fatal hepatotoxicity.
Doxycycline (5-7.5 mg/kg po q12 h) or oral fluoro-
quinolones are also effective in some cases.?

Silver sulfadiazine (or silver sulfasalazine) com-
pounded with clofazamine and dimethyl sulfoxide
(DMSO) can be applied topically q12-24 h as a sole
treatment for small lesions (CLG), and as an adjunc-
tive treatment for larger lesions.

Surgical resection or CO, laser excision/ablation
can be useful for lesions that are large or poorly
responsive to antimicrobials. Surgical resection
alone may not be curative because the infection
may be present in tissue surrounding the nodule.
Concurrent antimicrobials recommended.
Surgical resection of lesions may decrease the length
of time antimicrobials are needed, which is signifi-
cant in patients where treatment with rifampicin is
being considered.

are

Key point
* Biopsy with special stains is mandatory for
diagnosis of either syndrome.
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Fig. 7.24 Impression smear showing
characteristic large, refractile, spheroid and
thin-walled blastomyces organisms (photo
courtesy of Sheila Torres).

A fine-needle aspirate of a subcutaneous nodule
generally yields more organisms than an impression
smear of a draining tract.

Thoracic radiographs, abdominal ultrasonogra-
phy, magnetic resonance imaging and lymph node
aspirates will help determine the extent of the fungal
infection.

Serum and/or urine rBAD-1 antibody testing via
enzyme immunoassay (EIA) is also useful for diag-
nosing blastomycosis. One study indicated 100%
sensitivity in affected dogs;® however, up to 30%
of dogs lack detectable antibody at the time of pre-
sentation.! Urine antigen testing via EIA is 93%
sensitive,! and recommended for patients where the
yeast organisms are not demonstrated.

Treatment'

Itraconazole (5-10 mg/kg po q24 h) is the treat-
ment of choice.* Fluconazole (5-10 mg/kg po q24 h)
or ketoconazole (10 mg/kg po q24 h) is also a treat-
ment option, but may be less efficacious in some
patients.* If significant pulmonary lesions are pres-
ent, amphotericin B (1-10 mg/kg q24 h) is recom-
mended along with itraconazole for the first 4-7 days.
Corticosteroids should be administered if the patient
experiences dyspnoea after initiation of antifungal
therapy. Patients may require hospitalisation and
oxygen therapy.

Systemic mycoses always require systemic medi-
cation, and clinical cure may take 2-10 months.
Treatment should be continued for 30 days beyond
clinical and radiological resolution of the lesions.

In general, up to 25% of patients fail to respond to
treatment.

Urine antigen testing can be useful when consid-
ering stopping treatment or if relapse of infection is
suspected.’

Key points

¢ Blastomycosis is usually a systemic disease.

¢ Administration of corticosteroids without
concurrent use of systemic antifungals leads to
rapid progression of infection.
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SAPROPHYTIC DEEP FUNGAL INFECTIONS

(Eumycotic mycetoma, chromomycosis [phaeohyphomycosis and
chromoblastomycosis], hyalohyphomycosis, zygomycosis)

Definition

* Eumycotic mycetomas are pyogranulomatous
nodules with draining tracts and tissue granules.

* Chromomycoses are infections caused by
dematiaceus (darkly pigmented) fungi of the
class Deuteromycetes, which have thick walls
with yeast-like swellings.

* Hyalohyphomycoses are caused by non-
dematiaceous (non-pigmented) fungi.

* Zygomycoses are caused by members of
the orders Mucorales, Mortierellales and
Etomophthorales.

Aetiology and pathogenesis
Subcutaneous infection results from traumatic
implantation from a bite, scratch or foreign material
and local infection. Systemic involvement is rarely
reported.! Granulomatous inflammation ensues and
nodules, ulcerative or fistulous lesions may develop.
German Shepherd dogs’ and immunosuppressed
animals’® are most predisposed.

Clinical features

Animals present with cutaneous papules or subcu-
taneous nodules, which may develop ulceration or
discharging tracts. Lesions typically are located on
the feet, limbs or head (Fig. 7.25), but the abdo-
men and trunk may be affected. There may be

Fig. 7.25 Ulcerated and crusted nodules on the nose

of a Doberman with an Altenaria infection.

local lymphadenopathy, but animals are not usu-
ally pyrexic unless there is systemic involvement.
The lesions are refractory to antibacterial therapy.
Disseminated disease is possible.

Differential diagnoses

* Deep bacterial infection (Staphylococcus,
Actinomyces and Nocardia spp., bite wound, etc.).

* Cutaneous manifestation of systemic fungal
infections (blastomycosis, sporotrichosis, etc.).

* Cutaneous infections of Pythium or Lagenidium
spp.

* Mycobacterial infection.

* Penetrating foreign bodies.

¢ Sterile nodular panniculitis.

Diagnosis

Cats or dogs with multiple nodules or drain-
ing lesions of the skin should have the following
performed:

¢ Complete blood count, serum biochemistry,
urinalysis, FIV/FeLV (cats), thyroid function
tests and, if in an endemic area, serology or PCR
tests for mycobacteria, fungi and oomycetes
antigen.

¢ Consider chest radiographs and abdominal
ultrasonography for systemic disease.

¢ Cytology with Diff-Quik® type and Gram stains.

* Aerobic and anaerobic (may take 2-4 weeks)
cultures of exudate and tissue; labs should be
warned if zoonotic organisms are suspected
(Fig. 7.26).

¢ Fungal culture of tissue (not just dermatophytes)
and, if culture and histopathology support a
primary saprophytic fungal infection of tissue,
antifungal susceptibility testing should be
performed if possible.

* Biopsies from multiple locations (or complete
surgical resection of the lesion with wide
margins if localised), extending the biopsy
very deeply into the subcutis to reach the heart
of the lesion and not just the draining tract.
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Fig. 7.26 Branching fungal elements on cytology
from the lesions.

Histopathological special stains (e.g. Brown—
Brenn Gram, GMS and Fite’s modified acid fast)
should be requested.

* Mycobacterial culture (takes months) and other
diagnostic techniques (see pages 190 and 198).

Treatment

If localised, wide surgical excision of affected tissue
is often curative with or without systemic antifun-
gal therapy. In areas where complete excision may
be difficult (e.g. the nasal region or disseminated

STERILE NODULAR PANNICULITIS

disease), systemic antifungal agents such as flucon-
azole, ketoconazole (do not use in cats), itraconazole,
terbinafine or amphotericin B may be prescribed
at the upper end of the dose range, although their
use has met with variable success. Treatment should
be continued for months beyond apparent clinical
cure, and relapses have been reported. There are no
reports of consistently favourable outcomes using a
certain treatment protocol for disseminated disease,
and owners should be warned of the poor prognosis.
For more detailed information, see Greene.!

Key points
* A rare infection in the USA and Europe.
¢ Disseminated disease has a poor prognosis.
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Definition
Panniculitis is a reaction pattern characterised by
inflammation of the subcutaneous fat.

Aetiology and pathogenesis
Panniculitis may result from several different
actiologies:

* Postinjection panniculitis occurs infrequently
in cats and rarely in dogs. It may be
underdiagnosed because clinical signs may not
be obvious or may seem inconsequential. This
condition has been associated with various
vaccines' and injection of other medications,
including antibiotics. The reaction may result
from a combination of foreign body and
hypersensitivity reactions.!

* Traumatic panniculitis occurs when blunt
trauma, chronic pressure or decreased blood
supply induces focal ischemia.?

* Infectious panniculitis occurs when bacteria or
deep mycotic agents become established in the
subcutaneous tissue.

¢ Foreign material deep under the skin may cause
a draining panniculitis and be difficult to find on
surgical exploration. These lesions are usually
solitary and may be near an area of previous
trauma.

* Nutritional panniculitis includes feline
pansteatitis, which results from a severe,
absolute or relative deficiency of vitamin E,
often a result of a diet rich in oily fish?

(see page 189).
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Sterile nodular panniculitis is a diagnosis of
exclusion. It is an immune-mediated deep granu-
lomatous to pyogranulomatous disease, which
causes nodules and draining tracts, that responds
to immunomodulatory therapy and usually has no
known trigger. Some underlying diseases include
systemic lupus erythematosus, rheumatoid arthri-
tis and pancreatitis. It has also been associated with
drug reactions, infectious agents or with visceral
malignancy.?”

Clinical features

Lesions may be solitary or multiple (Figs. 7.27, 7.28).
The lesions are initially often firm and deep, and
eventually become more soft and superficial> Some
nodules regress without draining whereas others
form single to multiple draining tracts that dis-
charge an oily serosanguineous liquid. With mul-
tiple deep lesions, dogs are often lethargic, pyrexic
and anorexic.’ There is no age or sex predisposition,
but Dachshunds are more frequently affected than
other breeds of dogs.

Differential diagnoses

* Abscess.

* Deep cutaneous and/or systemic bacterial
infection (mycobacteria, nocardiosis,
actinobacillosis, etc.).

Fig. 7.27 Acute panniculitis with deep ulceration

and draining sinus tracts in a Papillion.

* Deep bacterial folliculitis and furunculosis.

* Deep cutaneous and/or systemic fungal infection
(blastomycosis, histoplasmosis, sporotrichosis,
Cr'yptococcosis, etc.).

* Follicular inclusion cysts.

* Cuterebra spp. infestation.

¢ Cutaneous neoplasia.

¢ Foreign body reactions.

* ‘Trauma.

* Injection site reaction.

Diagnosis

Systemic causes or other underlying diseases should
be eliminated by performing a full work-up for
internal disease. Excision or wedge biopsy of nod-
ules should be submitted for both histopathologi-
cal examination with special stains and culture and
sensitivity to help rule out infectious agents. Single
lesions warrant a surgical search for foreign material,
removing the nodule and submitting for pathology,
special stains and tissue cultures.

Treatment

Panniculitis secondary to systemic diseases should
resolve when appropriate treatment is instituted.
Solitary lesions often do not recur after surgical
removal.

Fig. 7.28 Chronic panniculitis with erythematous
nodules, hyperpigmentation, erosions and scarring.
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* Animals with idiopathic sterile nodular
panniculitis often require long-term or permanent
remission after the lesions have resolved.

* Most cases respond well to systemic
glucocorticoids. Methylprednisolone
(0.3-1.0 mg/kg po) or prednisone (1-2 mg/kg po)
may be given daily until lesions resolve (usually
3—6 weeks), before tapering the dose. Fever and
other systemic signs generally resolve rapidly.

* The combination of doxycycline or minocycline
antibiotic (5 mg/kg po q12 h) and niacinamide
(250 mg po q12 h in dogs <10 kg and 500 mg po
q12 hin dogs >10 kg) often works well, although
it may take a month or so of treatment for
effectiveness to be seen, so starting initially with
glucocorticoids will hasten resolution.

* Daily supplementation with vitamin E (300 IU)
may have a steroid-sparing action in some
cases.

¢ Ciclosporin (modified) given at 5 mg/kg po
q24 h to remission and then tapering the
frequency is also often effective,® but the onset
of improvement is sometimes slow, so initial
treatment with steroids can be used to hasten
remission in severe cases.

¢ Intralesional injection of dexamethasone has also
been reported.

DERMOID SINUS

* Other therapies may need to be used in refractory
cases, particularly those associated with other
immune-mediated diseases (see Immunosuppressive
Drug Therapy Table, page 289).

Key point

® There are many diseases that cause panniculitis.
Sterile nodular panniculitis is a diagnosis of
exclusion.
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Definition

A dermoid sinus is a persistent congenital connec-
tion between the dura and the skin of the dorsal
midline.

Aetiology and pathogenesis

A dermoid sinus results from incomplete separation
of the ectoderm and the neural tube during embryo-
genesis.! Rarely, similar cysts and connections may
be seen on the head, connecting with the dura via
a skull defect. Accumulation of keratinaceous debris
and sebum may resultin inflammation and secondary
bacterial infection.”? Neurological signs may accom-
pany inflammation or infection.

Clinical features

There is no sex predisposition, but Rhodesian
Ridgebacks are predisposed, with an autosomal dom-
inant mode of inheritance.! Rarely, other breeds may
be affected such as Boxers, Shih Tzus, Bull Terriers,
Golden Retrievers, Huskies, Springer Spaniels and
Yorkshire Terriers.?=. Cats are very rarely affected.®
The clinical signs may be minimal, e.g. a whorl of
hair on the dorsal midline. Sometimes, hairs or even
discharge may be apparent emerging from the sinus
(Figs. 7.29-7.31). Closed sinus tracts may present
as non-painful, soft-to-fluctuating nodules in the
midline. Neurological signs vary from non-existent
to dramatic.
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CALCINOSIS CIRCUMSCRIPTA

Definition
Calcinosis circumscripta is a tumour-like nodule of
the skin resulting from dystrophic calcification.

Aetiology and pathogenesis

Lesions appear at sites of repetitive or previous
trauma such as pressure points, footpads or sites of
injury.!” The specific mechanism of the calcium salt
deposition is not understood. Hypercalcaemia is not
present in most dogs.

Clinical features

Lesions occur more frequently in young, rap-
idly growing dogs, with German Shepherd dogs
(Fig. 8.7), Boston Terriers and Boxers predisposed.?
Firm, well-circumscribed, generally single nodules
ranging from 0.5 cm to 7 cm occur in the subcu-
taneous tissue at sites of pressure points, footpads,
chronic injury or the tongue.'’ Ulceration may
occur in larger lesions or with repeated trauma.
Lesions are non-painful, except for those occurring

Fig. 8.7 Calcinosis circumscripta in the tongue of a

German Shepherd dog; note the characteristic white
deposits.

in the footpads. White gritty or pasty material may
extrude from the lesions.?

Differential diagnoses

* Metastatic calcification secondary to chronic
renal failure.

¢ Calcinosis cutis.

* Viral papillomatosis.

® Granulomatous disease due to an infectious
agent.

Diagnosis

¢ Cytology may show calcium fragments and
granulomatous inflammation.

* Biopsy and histopathology are diagnostic; special
stains help to rule out infectious agents.

* Radiology, if necessary, to demonstrate deposits
of calcium if the nodules are deep within the
metacarpal or metatarsal pads.

¢ Further investigation including complete blood
counts, serum biochemistry and ionised calcium
may be necessary in individual cases, but most
affected animals are otherwise normal.

Treatment
Surgical excision is curative.

Key point
* 'This disease is idiopathic in most cases; surgical
excision is curative.
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VASCULITIS OF THE FOOTPADS

Definition

Vasculitis, or inflammation of the blood vessels, can
affect multiple organs of the body including the skin.
This section focuses on the appearance of vasculitis
when it affects the footpads. Vasculitic lesions may
be limited to the footpads, or may affect many parts
of the skin including the footpads (see page 182).

Aetiology and pathogenesis
Vasculitis is caused by antigen—antibody complexes
that deposit in blood vessel walls.! The resultant
damage to blood vessels impairs blood flow and
causes ischaemic lesions in associated tissue.
Vasculitis may be triggered by any number of
infectious, neoplastic or inflammatory conditions.
Tick-borne disease, feline leukaemia virus (FeLV),
feline immunodeficiency virus (FIV), adverse reac-
tion to food, vaccination (especially rabies vaccines)
and drugs are some of the more commonly impli-
cated causes. However, it is not uncommon to see
idiopathic vasculitis.!

Clinical features

Vasculitis of the paw pads is characterised by acute
onset, variable pain, variable erythema and oedema.
Characteristic, well-demarcated, circular erosions or
ulcerations (‘punched-out ulcers’) occur in the cen-
tral portion of one or more pads.?

Differential diagnoses
* Contact dermatosis.

* Pemphigus foliaceus.

* Leishmania spp.

¢ Split-pad disease.

¢ Corns.

* Viral papillomas.

Diagnosis

Clinical signs typically lead to a high index of sus-
picion for vasculitis. A thorough history, physical
exam, complete blood count, serum chemistry, uri-
nalysis, viral panel (for cats) and tick-borne disease
screening are necessary to rule in or out underlying
causes of the vasculitis. These tests also help deter-
mine if other body organs are affected.!

Skin biopsy will also aid in the diagnosis. The
clinician should be certain to include epithelium in
the biopsy sample. Where possible, multiple biopsies
should be selected to maximise the chances of find-
ing diagnostic changes.

Treatment

Underlying causes should be removed or treated if
possible. If vaccination is suspected as the trigger for
the vasculitis, the pet should avoid further exposure
to the vaccine in question. Repeat vaccination could
cause a recurrence of vasculitis that is more severe
than the initial presentation. Alternative vaccination
strategies (e.g. fewer vaccines, different vaccines and/
or serological testing) based on the risk of exposure
should be discussed with the owners.

It other body organs are affected, treatment
should be directed based on the organ affected (e.g.
glomerulonephritis).

Skin lesions can be managed with a variety of
medications. Skin lesions that have an identifiable
underlying cause may be curable. Skin lesions due to
idiopathic vasculitis typically require lifelong medi-
cation. Glucocorticoids (1-2 mg/kg po q24 h until
lesions are in remission, then taper to g48 h dosing)
can be used to induce quick remission of lesions. They
can be used concurrently with medications that are
more appropriate for chronic therapy. Medications
appropriate for chronic therapy include doxycycline
and niacinamide, pentoxifylline or ciclosporin. (See
Immunosuppressive Drug Therapy Table, page 289,
for dosages.)

Doxycycline and niacinamide can take 2-3 months
to reach maximum effect. Pentoxifylline and ciclo-
sporin can take 4—6 weeks to reach maximum effect.
If these lesions are used concurrently with gluco-
corticoids, the glucocorticoids should be discontin-
ued when the drug being used for chronic therapy
is expected to be at maximum effect. Sulfasalazine
(10-20 mg/kg po q8-12 h) can be quite effective for
vasculitis in dogs, and lesions tend to resolve within
4-6 weeks. Many dogs tolerate this medication well;
however, keratoconjunctivitis sicca and hepatotoxic-
ity are possible. Schirmer tear tests, complete blood
count and serum chemistry should be checked after
1 month of treatment, and then repeated at least
every 6 months for dogs receiving sulfasalazine.
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No treatment is uniformly effective for vasculitis.
If one therapy does not work, then another therapy
should be tried.?

Key points

* Vasculitis is often a condition that can be
controlled but not cured.

* Jtisimportant to determine if vasculitis is
systemic or isolated to the skin.

SYMMETRICAL LUPOID ONYCHITIS
(Onychodystrophy)
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Symmetrical lupoid onychodystrophy, symmetrical
onychomadesis, lupoid onychodystrophy

Definition

Symmetrical onychitis is an idiopathic condition
affecting only the nails in dogs, where nail plates
separate from the underlying quick and dry, brittle,
misshapen nails regrow.

Aetiology and pathogenesis

Symmetrical lupoid onychitis is an immune-medi-
ated disease that is characterised by a lymphoplasma-
cytic subepidermal infiltrate and necrosis of the basal
epidermal cells of the claw, causing the nail plate to
loosen and break free from the quick. This inflam-
matory pattern is similar to what is seen in lupus,

Fig. 8.8 Sloughed nail from an acute case of
symmetrical lupoid onychodystrophy.

hence the term ‘lupoid’ often used in the literature.
There is no evidence that this is related to the dis-
ease of lupus: antinuclear antibody testing is always
negative and dogs have no other (known) systemic
disease or skin lesions related to this condition.!

Clinical features (Figs. 8.8-8.11)
Certain medium/large breed dogs are predisposed
including Schnauzers, German Shepherds,?> Gordon
Setters,’ English Setters’ and Rottweilers. The
reported age range is broad — 6 months to 12 years.?
Onychomadesis (nails loosening and falling off)
with exudate under the claw plate of one or a few claws
is the most common clinical presentation, although
sometimes the loss of a nail is not noticed and only the
dry, brittle nails (onychodystrophy) are questioned by

Fig. 8.9 Early symmetrical lupoid onychodystrophy
with swelling, subungual haemorrhage and early
lifting of the claw nail plate.
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Fig. 8.10 Acute symmetrical lupoid onychodystrophy

with separation and lifting of the claws, claw loss and
secondary infection with a haemopurulent discharge;
this stage is very painful.

the owner. In some cases, involvement will initially
occur in only one to three nails, but slowly over a
9-week period (sometimes longer) many, if not all, of
the claws will become involved. After sloughing, dry,
brittle, misshapen nail plates regrow. If untreated,
resloughing may occur, although some dogs self-
resolve. Pain is pronounced at the time of nail plate
sloughing. Secondary infection is common.

Differential diagnoses

® Trauma is a common reason for nails to fall off;
however more than two nails being affected
within a few months, or abnormally brittle,
short, cracked nails in an otherwise healthy dog,
should raise suspicion of lupoid onychitis.

* Neoplasia of the nailbed may cause a nail to fall
off, and neoplasia may affect multiple nails at the
same time. Often the nailbeds are infiltrated and
enlarged more than what would be typical of just
an inflamed quick.

¢ Immune-mediated disease — vasculitis,
epidermolysis bullosa, drug reaction, systemic
lupus erythematosus and pemphigus, can all
affect the nails but systemic signs or other skin
symptoms would typically be present. It would
be extremely unusual for these diseases to affect
only the nails.

Fig. 8.11
onychodystrophy with friable and dystrophic claws;

Chronic symmetrical lupoid

this stage is less painful but the claws are vulnerable
to fracture, loss and infection.

¢ Any disease that affects the claw fold and claw
bed may cause nail abnormalities; however,
concurrent skin or systemic signs would also
be observed (leishmaniasis, larval migrans,
demodicosis, dermatophytosis, hypothyroidism,
diabetes, superficial necrolytic dermatitis and
zinc-responsive dermatosis).

Diagnosis

¢ C(linical appearance with absence of other skin
or systemic symptoms is diagnostic.

¢ Blood work should be normal, other than
perhaps mild inflammatory changes.

* Cytology will help reveal if secondary
bacterial overgrowth is present, and culture
and sensitivity may be required to select an
appropriate antibiotic. Repeated antibiotic use
can select for antibiotic resistance in these
cases.

* Itis not easy to obtain a definitive diagnosis
without amputation and histopathology of
the third phalanx (P3). However, this is not
recommended as a diagnostic test unless there is
a high suspicion of cancer.

¢ Radiographs rarely reveal bony changes unless
the onychitis has progressed to osteomyelitis in
severe cases or neoplasia is present.
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Treatment

Treatments require up to 3 months to be helpful,
because the entire new nail must regrow while
on the treatment.
Throughout the treatment, loose nails may need
to be periodically removed. As the abnormal
nails grow out, they need to be kept well
trimmed to help prevent traumatic splitting.
The claws should be kept trimmed short.
Owners should use a nail file or an electric disc-
sanding tool designed for use on nails, because
(unlike nail clippers) they do not split or crack
the nails. Tough nail varnish may help reduce
splitting and cracking of the nails
The loose, cracked nail plates are prone to
infection and repeated flexing as the dog walks
may be painful. For severe, painful cases,
anaesthesia and removal of all loose or inflamed
nail plates give the most rapid pain relief. With
removal of the nail plate, it is important to
preserve the quick for the best nail regrowth.
The bare quicks rapidly dry out and become
non-painful in 2-3 days. Residual pain suggests
that not all of the nail plate has been removed.
Spontaneous remission has been reported.’? In
addition, once initial disease has been controlled,
some dogs remain in remission long term
without further treatment.?*
"This disease usually needs to be treated lifelong
although, after 3—4 months with no nail
breakage and if the nails look fairly normal,
doses of medications may be able to be slowly
decreased. In some cases, omega 3-fatty acids
alone are effective to prevent recurrence of
disease.
The goal of therapy is to prevent nails from
painfully breaking, separating and sloughing,
and not the regrowth of normal looking nails.
Although some dogs do regrow visually normal
nails, most dogs regrow nails that are mildly
abnormal in some way.
"The most typical therapy for this condition is
one of the following tetracycline class drugs
with niacinamide:
* 250 mg tetracycline and 250 mg niacinamide
for dogs <15 kg, and 500 mg each for dogs
>15 kg po q8 h;

¢ doxycycline 5-10 mg/kg q12 h with
niacinamide as above;

* minocycline 5-10 mg/kg q12 h with
niacinamide as above;

¢ ciclosporin 5 mg/kg po q24 h is also effective
(see Immunosuppressive Drug Therapy
Table, page 289).

High doses of omega 3-fatty acids should always be

used in combination with any therapy given; diets

high in omega 3-fatty acids may be helpful.*

Biotin (0.05 mg/kg po q24 h) may be beneficial

as adjunct therapy in many cases.

Gelatin (10 grains [600 mg] po q12 h) has also

been reported to be beneficial.

Severe cases can also be treated with prednisone

0.5-1 mg/kg/day and tapered over 2-3 weeks, in

addition to tetracycline/niacinamide treatment.?

Pentoxifylline at 15-25 mg/kg q8-12 h can

be helpful if tetracyclines/niacinamide is not

tolerated or not helpful.?

Dietary elimination trials may be helpful for

some patients.!

Some dogs appear recalcitrant to therapy and

require treatment as for immune-mediated

diseases (see Immunosuppressive Drug Therapy

Table, page 289, for dosages).

Key points
* History and appearance are diagnostic.
* Treatment may require 2-3 months before

improvement is evident.
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Feline fibropapillomas (feline sarcoids), feline viral
plaques, feline bowenoid in-situ carcinomas or feline
multi-centric squamous cell carcinomas

Definition
Papillomatosis is a crusting, plaque or nodular prolif-
eration of epithelial cells caused by papillomavirus.

Aetiology and pathogenesis
Papillomaviruses are contagious and are introduced
through lesions in the skin; epithelial prolifera-
tion is noticed by 4-6 weeks after infection.! Feline
papillomavirus 1 and 2 have been found in viral
plaques, bowenoid lesions and cutaneous squamous
cell carcinomas in cats,? but not in oral squamous
cell carcinomas.’ Bovine papillomavirus-1 has been
found in feline fibropapillomas.*’

Clinical features
There are three distinct clinical appearances of pap-
illomaviruses in cats:

Feline fibropapillomas (feline sarcoid) lesions
are firm, alopecic, sometimes ulcerated, nodules or
small plaques <2 cm, found on the head (lips, nos-
trils, eyelids, ears), neck, limbs and digits of (most
commonly) young cats (<5 years old) that have expo-
sure to the outdoors and often to cattle (Fig. 11.17).>¢
Local recurrence after removal is common.’

Feline viral plaques are oval or elongated plaques
that are scaly and may be pigmented (Fig. 11.18).
These lesions are more often seen in older cats or

with poor immune function, and may be associated
with Demodex mites. These lesions may eventuate to
bowenoid in-situ carcinoma or multi-centric squamous
cell carcinoma with chronicity, so all three lesions may
be present on one cat.?

Feline oral papillomatosis is rare and appears as
small flat plaques on the tongue.’

Fig. 11.17 Feline sarcoid.

i " i

Fig. 11.18 Papillomaviral plaque on a 14-year-old cat.
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Fig. 11.22 Eosinophilic plaque affecting the
interdigital skin.

Fig. 11.23 Eosinophilic plaques, erosions and crusts

in the vertical ear canal.

Fig. 11.24 Bilateral indolent ulcers in a cat with an

adverse food reaction.

¢ Dermatophytosis.

¢ Feline cowpox infection.

* Calicivirus or herpesvirus infection.

* Mycobacterial infection.

* Deep fungal infection.

¢ Immune-mediated diseases (drug reactions,
pemphigus foliaceus, cutaneous lupus).

Diagnosis

The lesions are often very visually distinctive. Cytology
shows high numbers of eosinophils, neutrophils and
possibly bacterial infection. Biopsy is diagnostic.

Treatment

Ectoparasites must be ruled out with treatment trials.
Simple monitoring is appropriate for non-pruritic or
non-destructive lesions. ECG may resolve without
treatment, but ulcerated or pruritic lesions should be
treated. Clindamycin or amoxicillin/clavulanic acid
alone have been useful to treat some cases of eosin-
ophilic ulcers of the lips and eosinophilic plaques
of the skin that are associated with staphylococcal
infection.*’ See page 44 for more details of the man-
agement of allergic diseases in cats.

Key point
e Common but not well-understood diseases,
often related to allergic dermatitis.
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CRYPTOCOCCOSIS

Definition
Cryptococcosis is a deep mycotic disease resulting
from infection with several cryptococci fungi.

Aetiology and pathogenesis

Cryptococcus neoformans and C. gatii are saprophytic,
small, budding yeasts with a global distribution.
They are characterised by a mucoid, polysaccha-
ride capsule that can vary in size. The capsule helps
to prevent desiccation and also prevents detection
by the immune system of the mammalian host.!
Although these organisms have been isolated from
several sources (including soil), they are most fre-
quently associated with pigeon droppings, Eucalyptus
spp. leaves and decaying vegetation. Based on cir-
cumstantial evidence, the most likely route of infec-
tion is through inhalation of airborne organisms.!
They may be deposited in the upper respiratory
tract, resulting in nasal granulomas, or proceed
to the alveoli and induce pulmonary granulomas.
Extension of infection from the respiratory tract
occurs by local invasion through the cribriform
plates to the central nervous system (CNS) or by
haematogenous and lymphatic spread,* Cutaneous
infection via traumatic inoculation has also been
proposed.* Concurrent immunosuppressive dis-
eases (e.g. feline leukaemia virus [FeLV] or feline
immunodeficiency virus [FIV] infection in cats and
ehrlichiosis in dogs) have been associated with cryp-
tococcal infections. However, underlying diseases
are uncommon in companion animals with crypto-
coccosis. Cryptococci will infect humans, but not
normally via an animal host, and are therefore not
considered a zoonosis.

Clinical features

Cats

Cryptococcosis is the most frequently diagnosed
deep mycotic infection in cats. There is no sex pre-
disposition,>* but young cats (2-3 years) may be
predisposed. Signs of upper respiratory disease are
most common and include a mucopurulent, serous
or haemorrhagic, unilateral or bilateral chronic nasal
discharge. Flesh-coloured, polyp-like masses in the
nostrils or a firm, hard subcutaneous swelling over

the bridge of the nose will be found in 70% of the
cases with a nasal discharge. Skin lesions are pres-
ent in 40% of the cases and are usually papules or
nodules that may be either fluctuant or firm and
range from 1 mm to 10 mm in diameter (Fig. 11.25).
Larger lesions often ulcerate, leaving a raw surface
with a serous exudate (Fig. 11.26).2* Neurological
signs occur in 25% of cases and may include depres-
sion, ataxia, circling, paresis, paralysis and seizures.!
Ocular involvement (retinitis, optic neuritis, dilated
pupils, blindness) occurs in a third of cases and is a
marker for CNS involvement. Regional lymphade-
nopathy, malaise, anorexia or weight loss may occa-
sionally occur.!

Fig. 11.25 Ulcerated nodules on the nose and
periocular skin of a cat with cryptococcosis (courtesy
of Peter Forsythe).

Fig. 11.26 Ulcer on the tail of a cat with
cryptococcosis (courtesy of Peter Forsythe).
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Cases of recurrent and chronic otitis invariably have primary, predisposing and perpetuating causes in addi-

tion to the secondary infection (Fig. 13.1).

Otitis
Y Y

Identify and treat the infection: Identify and manage any predisposing
- Examine ear cytology for evidence causes:

of bacteria and yeast Assess the extent and severity of the
« Itis impossible to fully evaluate an perpetuating disease

ear without cytology « Thoroughly assess the ear canals and

tympanic membranes
- Consider radiographs or CT scans
Y

Determine the primary cause:

« Examine the ear canal for ear mites, foreign bodies and tumours
« Examine the tympanic membrane for signs of otitis media and primary secretory otitis media
« The patient may require sedation to allow cleaning and a thorough otic exam
- Consider the history and physical exam to determine likelihood of hypersensitivity
» Endocrinopathies and autoimmune disease are uncommon causes of otitis and
are accompanied by other physical exam findings

Fig. 13.1 Flow chart showing the approach to otitis. (CT, computed tomography.)

OTITIS EXTERNA

Definition

Ortitis externa is inflammation of the horizontal and/
or vertical ear canal with or without involvement of
the pinna. Many primary, perpetuating and predis-
posing causes exist. Most cases are infected at presen-
tation, but the ears can be inflamed and not infected.

Aetiology and pathogenesis

Infections in otitis externa are invariably secondary
and most commonly involve commensal (e.g. staph-
ylococci and Malassezia spp.) or environmental
(e.g. Pseudomonas spp.) organisms.

Every case of otitis externa will have a primary
(underlying) cause. Primary causes of otitis externa
include hypersensitivity, ectoparasites, foreign
bodies, neoplasia, endocrinopathies, autoimmune
disease and keratinisation disorders (Fig. 13.2).!
Hypersensitivity (atopic dermatitis and/or food
allergies), ectoparasites (Otodectes spp. and, less com-
monly, Demodex or Otobius ticks) and foreign bod-
ies are by far the most common primary causes of
otitis externa. The only way to manage and prevent
recurring otitis externa is to identify and manage the
primary cause.
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sampling techniques 8-11
sandflies 139, 143
saprophytic deep fungal infections
sarcoid, feline (feline
fibropapillomas) 255-6
sarcoptic mange 56—9
sarolaner 281
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scar 6
Schnauzer comedo syndrome 154
sebaceous adenitis 135-7
sebaceous adenoma 219, 250
sebaceous gland tumours 250-1
seborrhoea
canine ear margin 150
primary 146-9
topical therapies 133
vitamin A-responsive
dermatosis 145
secondary lesions 3—-6
selamectin 48, 49, 51, 59, 62, 281
selegiline 109
selenium sulphide 72, 148
self-trauma 16-17, 64, 242
Sézary’s syndrome 38-40
shampoos
antifungal 31, 119
antiseptic 72, 176, 178, 197
canine atopic dermatitis 25-6
deep pyoderma 76
feline acne 78
feline hypersensitivity 45
reactions to 36, 37, 193-4
Schnauzer comedo syndrome 154
sebaceous adenitis 136-7
superficial pyoderma 72
silver sulfadiazine 158, 199, 274
sinus 5
skin atrophy 131
skin biopsy techniques 11
skin fragility 235-6
skin scrapings, techniques 9
skinfold infections 66, 67
SLE, see systemic lupus
erythematosus
sodium lactate 148
solar dermatitis 87-8
spiculosis 156
Spilopsyllus cuniculi 52
sporotrichosis 202-3
spot-on products 26, 154
squamous cell carcinoma,
digital 219
squamous cell carcinoma in situ
(feline) 89
staphage lysate (SPL) injections
72,178
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staphylococcal infections 65

staphylococci, methicillin-resistant
(MRS) 73-4

sterile granuloma/pyogranuloma
syndrome 243-5

Stevens—Johnson syndrome (S]S)
185-7

Stomouxys calcitrans 79

stud tail, see tail gland hyperplasia

Straelensia cynotis 60

sulfadiazine 201

sulfasalazine 86, 211, 221

sulphur 72, 78, 148

sun exposure 87-8, 229

sunflower oil 40

superficial necrolytic dermatitis
6, 174-6

syringomyelia 63—4

systemic lupus erythematosus

(SLE) 171-4

T lymphocytes 18, 36

tacrolimus 14, 25, 129, 211, 228,
230, 265, 289

tail, alopecia 102

tail biting 15, 16

tail dock neuroma 64

tail gland hyperplasia (stud tail)
127-8

tail sucking 15

tape cytology 8

tar 148

target lesions 185, 186

telangiectasia 131

telogen defluxation 99-100

terbinafine 32, 120, 203

tetracycline 87, 224, 289

thymoma-associated dermatitis
(feline) 91

thyroglobulin antibodies
(TGAAs) 103

thyroid panel 103

thyroid stimulating hormone
(TSH) 103, 240, 241

L-thyroxine 103

tobramycin 274

o-tocopherol supplementation 190

topical corticosteroid reaction 131

topiramate 63

toxic epidermal necrolysis (TEN)
185-7

toxoplasmosis, ciclosporin
therapy 46

triamcinolone 289

Trichodectes canis 61

trichograms 8-9

Trichophyton mentagrophytes 85

trichorrhexis nodosa 100

triclosan 72
trigeminal neuropathy 63
trilostane, in alopecia X 96-7
trimethoprim-potentiated
sulphonamide (TMPS) 73, 74
Tris-EDTA 272, 274-5
trisostane 109
trombiculiasis, see harvest mites
tuberculosis, feline cutaneous
190-3
tympanic membrane
normal 269, 270
rupture 284
tympanostomy 284

ulcerative dermatoses
feline idiopathic 63, 157-8
general approach 157
ulcers 5
decubital 5, 179-80
‘punched-out’ 182, 183
urea 148
urinary cortisol:creatinine ratio
(UCCR) 107, 108
urticaria 33—4
UV light exposure 87-8, 229
uveodermatological syndrome
264-5

vasculitis 182-5
ear margin 85-7, 182, 184
feline cowpox infection 161
footpads 221-2
injection site 182-3
vasculopathy 182
familial cutaneous 183
Greyhounds (Alabama rot)
168-70
vesicles 2, 233
vesicular cutaneous lupus
erythematosus (VCLE) 170-1
viral papillomatosis
canine 219, 252-5
feline 255-6
vitamin A 78, 145, 146, 149,
154, 252
vitamin A-responsive dermatosis
145-6
vitamin E 189, 230, 239, 289
vitiligo 7, 262-3
Vogt—Koyanagi-Harada-like
(VKH-like) syndrome, see
uveodermatological syndrome

weals 3

zinc-responsive dermatosis 137-9
zygomycoses 2067





