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Abstract
Twenty-seven pruritic dogs were used in this study. When a hypoallergenic diet was fed to these 27
dogs for six weeks, none of the dogs showed improvement of the pruritus. These dogs had a history and
clinical signs of atopic dermatitis (AD) as defined by Prelaud’s diagnostic criteria. Subsequently, the 27
dogs were isolated for observation for two weeks in the hospital. In the isolation room in the veterinary
clinic, cages and tableware were all stainless steel, and carpet was not used. A hypoallergenic diet was
continuously fed to the 27 dogs for two weeks, during which time they were kept in the isolation room.
PVAS (Pruritus Visual Analog Scale) was performed prior to starting the isolation, at the start of the
study and 2 weeks after starting the isolation. In 17dogs (63%) the pruritus improved in the isolation
room. A statistically significant reduction (p<0.01) of PLS (Pruritus liners score) was recorded 2 weeks
after isolation. It was hypothesized that the 17 dogs whose pruritus improved in the isolation room had
AD caused by an environmental antigen that was not present in the isolation room. Pruritus of the
remaining 10 dogs (37%) did not improve. For 6/10 dogs, the intradermal allergy testing was positive for
an environmental antigen. For4/10 dogs, the intradermal allergy testing was negative for all environmental antigens. Dogs for which sensitivity to an environmental antigen was not identified were thought
to have atopic-like dermatitis.
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Introduction
The clinical signs of atopic dermatitis (AD) in humans and in dogs are variable, and there is no single
physical or historical feature (DeBoer et al. 2001). In
a recent study, the concept of human AD is explained
as “extrinsic” and “intrinsic”. Basically, “intrinsic” AD
has the same symptoms as “extrinsic” AD, but no evidence of IgE involvement can be found in “intrinsic”
AD (Brenninkmeijer et al. 2008). The ACVD (American College of Veterinary Dermatology) Task Force
decided not to use the words “extrinsic” and “intrinsic”
for dogs.

Instead, the Task Force recommended “atopic dermatitis” for cases with positive allergy tests and IgE involvement, and for the cases with no positive allergy
tests or IgE involvement, “atopic-like dermatitis” is the
preferred term (Halliwell 2006).The aim of this study
was to determine how many dogs improve when environmental antigens are intercepted by isolating of
a general clinic to 27 dogs diagnosed with AD. Moreover, we determined whether atopic-like dermatitis
existed in the isolated dogs that did not improve.
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Materials and Methods
Animals
The study was conducted over a period of six years
(2001 to 2006) in Fujimura animal hospital (Osaka,
Japan). Twenty-seven dogs presented with clinical signs
of pruritus. These dogs had a history and clinical signs
consistent with atopic dermatitis as defined by
prēlaud’s diagnostic criteria (DeBoer et al. 2001). The
breed, sex, age, and age of disease onset of the 27 dogs
are given in Table 1. Secondary infections such as bacterial pyoderma and dermatophytosis were treated. Diagnostic treatment using ivermectin or milbemycin
oxime ruled out Scabiei.

thelia, trees, weeds, grasses, moulds) and flea antigen.
The majority of commercial allergen preparations were
purchased from Greer Laboratories (Lenoir, USA).
The remainder (Japanese cedar ) were obtained from
Trii Medicine (Tokyo, Japan). The mixed house dust
mite extract was used at a concentration of 1:50,000
wt/vol and 1:5,000 wt/vol. House dust extract was used
at a concentration of 20 PNU/ml and other antigen
were of a concentration of 10,000 PNU/ml. All extracts
were prepared and diluted in sterile diluents. Dogs
were premedicated with atropine (0.04 mg atropine
sulphate per kg bodyweight subcutaneously) and sedated with xylazine (0.15 mg per kg bodyweight intravenously).

Table 1. Characteristics and results of intradermal allergy testing of twenty-seven atopic dermatitis dogs.

No

Age
years’

Age of
onset
“years”

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

3
4
2
2
4
3
2
3
3
3
4
10
3
4
1
2
4
5
5
8
6
7
5
5
9
6
2

1
3
1
0.9
3
1
1
2
3
2
3
UN
1
2
0.7
1
2
1
1
3
2
5
0.5
1
UN
5
1

Breed
Maltese
Shiba Inu
French Bulldog
Shiba Inu
Cavalier King Charles spaniel
Wel ish Corgi
Toy Poodle
Shiba Inu
Shiba Inu
Maltese
West Highland White Terrier
Beagle
Labrador Retreiver
Maltese
Boston Terrler
West Highland White Terrier
West Highland White Terrier
Bernese Mountain Dog
Shiba Inu
Shiba Inu
Shiba Inu
Shiba Inu
Bull Terrier
West Highland White Terrier
Shih Tzu
Miniature Dachshund
Chihuahua

Sex

Improvement
in isolation

F
Fs
Fs
F
M
Mc
Fs
Fs
M
Mc
Mc
Mc
Mc
Fs
F
M
M
M
Fs
Fs
F
M
M
F
M
Fs
Fs

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
×
×
×
×
×
×
×
×
×

Intradermal

Allergy testing

mumber
of positivities

main antigen

8
11
4
2
3
3
3
8
6
2
7
4
3
1
2
2
2
4
2
3
4
7
2
0
0
0
0

HDM
HDM – Grass
HDM – Cotton
Grass
HDM
HDM
HDM – Cotton
HDM – Grass
HDM – Grass
HDM
HDM – Grass
Grass
HDM
HDM
HDM
HDM
HDM
HDM
HDM
HDM
HDM – Grass
HDM – Grass
HDM
–
–
–
–

o – Improvement; M – male; HDM – HOUSE DUST MITE
× – No improvement; F – Female; Mc – Castrated; UN – unknown; Fs – Spayed female; – – antigen negative

Intradermal allergy testing
Intradermal allergy testing was completed using 24
selected allergens. These were subdivided into six environmental antigen groups (mite mix; Dermatophagoides farina, Dermatophagoides pteronyssinus, dust, epi-

Dogs were placed in lateral recumbancy and the
skin of the lateral thorax clipped.
Allergens were injected intradermally(0.05 ml of
each extract was used).
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Isolation and Concurrent Treatments
All owners agreed to hospitalization for two weeks.
The 27 dogs were isolated in three kinds of cages: 0.70
m in length, 0.57 m in width, and 0.57 m in height for
small dogs; 0.70 m in length, 0.57 m in width, and 0.78
m in height for medium dogs; 0.70 m in length, 1.20
m in width, and 0.78 m in height for large dogs. The
floor, walls, and ceiling in the isolation cages were
made of all stainless steel. The water and food containers were also made of stainless steel. Toweled pet
sheets, newspaper, etc. were not used in the hospitalization isolation cages. The ventilation fan was not operated, and the isolation room was windowless. House
dust mites were removed once each day, and the room
was cleaned using a steam cleaner. Mite allergen in
cages was detected once a week with monoclonal and
polyclonal antibodies kit (DaniScan; Asahi, Tokyo).
Neither steroid nor antihistamine therapy was used
during hospitalization or during isolation. Each commercial hypoallergenic diet (Z/D ULTRA: a hydrolysate of chicken protein and corn starch or KO:Oat
Floor and Kangaroo or FP:Catfish and Potato) was fed
to these 27 dogs for six weeks before hospitalizetion
and for two weeks in the isolation room.

PVAS: Pruritus Visual Analog Scale
A pruritus liners score (Olivry et al. 2002) was recorded on ascale of 0 to 5 as follows: 0 absence of
pruritus. 1 almost no pruritus, 2 mild pruritus, 3 moderate pruritus, 4 severe pruritus, 5 extremely severe pruritus. Dogs were scored at three times in the study: prior
to starting the isolation, at the start of the study and
2 weeks after starting the isolation.

Statistical Analysis
Statistical analysis was performed by use of a Wilcoxon signed-rank test and statistical significance was
defined as p<0.01.

Results
The pruritus of 17/27 (63%) dogs kept in the isolation room improved (Table 1). Pruritus improved within three days for 10/17 dogs, and pruritus decreased
even in slow cases (7/17) in one week. The pruritus of
10/27 (37%) dogs did not improve (Fig. 1). A significant decrease in PLS (Pruritus liners score) was found
between prior to starting and 2 weeks after starting the
isolation for the improvement group (Fig. 2; P<0.01,
N = 17). No significant difference was found to in
comparison to the no improvement group (Fig. 2;
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P = 0.01, N = 10). The intradermal allergy testing for
environmental antigens was negative for four dogs
within the group (ten dogs) that did not improve in the
isolation room, while the test was positive for the other
six dogs. These four dogs were not included in improve
group in the isolation room.

Discussion
The clinical criteria for diagnosing AD are not perfect (DeBoer et al. 2001, Griffin et al. 2001). In addition, the Task Force defined two new terms: AD and
canine atopic-like dermatitis (Halliwell 2006). AD is
defined as an allergic skin disease of the prurigo related to the IgE antibody, meaning that a predisposition for AD is heritable.
Veterinarians generally think that IgE antibodies
are activated in response to an environmental allergen
(Halliwell 2006). Therefore, the improvement of AD
by isolation in this study was assumed to dogs with AD
consistent with the Task Force definition. The pruritus
associated with AD disappeared in this group of dogs
(17/27; 63%) because the environmental antigen had
been removed. All dogs in this group had a positive
skin test.
Interestingly, the percentage of dogs that showed
improvement in isolation (63%) was very similar to the
success rate of immunotherapy for AD that has been
reported previously (Nesbitt 1978, Willemse et al. 1984,
Nuttall et al. 1998, Saevik et al. 2002, Zur et al. 2002).
Ten of the twenty-seven dogs did not improve, and
pruritus continued. This group in which pruritus did
not improve was divided into two groups. In one group
(6/10), the sensitivity to environmental antigens, as
measured by a skin test was positive, just as it was for
the group whose AD improved. The cause of pruritus
in these groups kept in isolation is unknown. However,
AD might be related to a concomitant food allergy
(FA), which may explain why some dogs did not improve. The pathogenesis of FA is still unclear, and it
has been hypothesized to be the result of type I, III, or
IV immune reactions in humans (Goldstein et al. 1970,
Chua et al. 1987, Halpern et al. 1987). The true cause
of FA in dogs has not been completely elucidated
(White 1986, Hillier et al. 2001). In a recent study, dog
FAs were considered to be non-immediate (type IV),
where as an earlier study demonstrated that dog FAs
were immediate (Ishida et al. 2004). Therefore, a lymphocyte stimulation test in this group will be included
in future studies for these reasons. For another group
(4/10 dogs), the environmental antigen skin test was
negative for all antigens. It is thought that these dogs
have canine atopic-like dermatitis as defined by the
Task Force (Halliwell 2006). Canine atopic-like dermatitis was defined as an inflammatory and pruritic skin
disease with clinical features identical to those seen in
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27 dogs – scabiei and secondary infection ruled out
hypoallergenic diets give no improvement.
Atopic dermatitis as defined by Prclaud diagnostic criteria

Isolation
hospitalization

For isolating two weeks
First selection of hypoallergenic diet continues.

Improvement : 17 dogs
>> atopic dermatitis

No improvement : 10 dogs

antigen by skin test
is all negative: 4 dogs
>> atopic – like dermatits

antigen by skin test
is positive: 6 dogs
>>Unknown

Fig. 1. Twenty-seven atopic dermatitis dogs in isolation.

P=0.01
p<0.01
5

4

SCORE

3
n=10

n=27
2

1

0
n=17

PRE Isolation
Median 4
Inter-quartile range
(25%:4, 75%:5)
– positive environmental antigens

Fig. 2. PLS: Pruritus liners score

POST Isolation
Improvement group
Median 1
Inter-quartile range
(25%:0, 75%:1)
– negative environmental antigens

POST Isolation
No Improvement group
Median 4
Inter-quartile range
(25%:4, 75%:5)

The study of canine atopic dermatitis involving the isolation of dogs
canine atopic dermatitis but in which an IgE response
to environmental or other allergens cannot be
documented (Halliwell 2006). In this study, the ratio
of these groups was14% (4/27).
Canine atopic-like dermatitis is similar to “intrinsic” human AD, both of which have no evidence of
IgE involvement (Brenninkmeijer et al. 2008). We expect to complete further studies on canine atopic-like
dermatitis.
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