
- -- -- ._,._.,-----~--~----,,

"' .. ",~~~.,
.•__ L .,~iLlB;:L:.. i~~t-t:;;>j~··i~::~\,~;·~~~·~)~~',:"""L'_

Treatment of Canine Sarcoptic Mange with Fipronil Spray: A Field Trialt
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ABSTRACT

Twelve dogs naturally infested with S. scabiei were
used to assess the clinical efficacy of fipronil against
canine sarcoptic mange. Diagnosis was based on clini
cal signs, skin scrapings and/or serology. All the dogs
were treated with a 0.25% fipronil spray, once week
ly, for four consecutive weeks, using a total of 12 to
39mLjkg of spray. Pruritus and skin lesions disap
peared, respectively, seven to 66 days and 14-71
days after the beginning of the treatment. No relaps
es occurred during the three to four-month follow-up
period. Three dogs were kept under observation for a
further eight to 12-month period with no relapses wit
nessed. Of the nine dogs that had been seropositive
at the beginning of the study, only two out of six were
found to be seronegative when retested three to four
months after the end of the treatment. [Koutinas AF
et a/ (2001) Aust Vet Practit 31: 115]

INTRODUCTION

Sarcoptic mange is a common parasitic skin disease
of the dog of worldwide distribution (Curtis 1996). In
the area of Thessaloniki, an outbreak of canine sar
coptic mange occurred in 1996-7 (Saridomichelakis
et a/1998) and the disease is now endemic. Canine
sarcoptic mange is highly contagious; over half of the
dogs and up to 50% of human companions can
develop skin lesions after having contact with infest
ed dogs (Folz 1984, Griffin 1993, Ihrke 1994).
Several topical (lime sulfur, amitraz, organophos
phates) and systemic (ivermectin, milbemycin oxime,
moxidectin, selamectin) acaricides are currently used
in the treatment of sarcoptic mange. Although gener
ally effective, some have limitations in their use, and
some are associated with adverse reactions (Folz
1984, Griffin 1993, Plumb 1995, Curtis 1996,
Wendelberger & Wagner 1998). A safe and effective
alternative that could be used regardless of age or
breed would be useful.

'Preliminary results of this field trial were presented in a
poster-form at the 16th Annual Congressof the European

Australian Veterinary Practitioner, 31(3), September 2001, 115-119

Fipronil, a phenylpyrazole insecticide and acaricide,
inhibits y-amino butyric acid-regulated chloride flux in
the neurons of susceptible parasites (Colliot et at

1992). Apart from fleas and ticks, this parasiticidehas
also been used for Neotrombicuta autumnalis,

Chey/etiella spp. and Otodectes cynotis infestationsof
both dogs and cats, with encouraging results (Famose
1995, Chadwick 1997, Vincenzi & Genchi 1997,
Cornegliani 1998, Nuttall et at 1998). Fipronil, when
applied topically, becomes widely distributed in the
stratum corneum and the viable pan of the epidermis
(Birckel et at 1998), where the life cycle of Sarcoptes

scabiei is completed (Marshall 1991, Griffin 1993,
Arlian et a/ 1996). The successful use of a fipronil
spray in a limited number of dogs with sarcoptic
mange (Curtis 1996, Bourdeau 1998), prompted this
evaluation of its effectiveness in a larger number of
scabietic dogs. The therapeutic response was moni
tored both clinically and serologically.

MATERIALS AND METHODS

Twelve dogs, naturally infested with S. scabiei and
without clinical evidence of other concurrent diseases,
were used in the study. The age of the dogs ranged
from 1.5 months to six years (mean: 1.5 years) and
their body weight from 3.4 to 36kg. The male to
female ratio was two to one. Two of these dogs were
purebreds, four crossbreds and six mixed breed, with
normal (six), long (four) or short (two) haircoats
(Scott et a/ 1995). All the dogs were domesticated
with no contact with farm or wild animals, had no
past history of pruritic skin disease and had not
received any systemic or topical acaricidal medication
during the previous month. The diagnosis in nine of
them was confirmed by the direct observation of the

parasite (3/9), its ova (2/9), or both (4/9) in superfi- I

cial skin scrapings. In the remaining three animals, no
skin scrapings were obtained because they were
examined at their homes. These dogs, that lived in
close contact with one of the other scabietic dogs,
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hadclinical signs strongly indicative of sarcoptic
mangeand were serologically positive for S. scabiei.

PeripheralIymphadenomegaly was detected in 11/12,
whereas, the pinnal-pedal reflex was positive in 5/12
dogs, but no further assessments of these two criteria
were performed during the study.

With the owners' consent, the dogs were treated
with a 0.25% fipronil spray, once weekly, for four
consecutive weeks. The applications were made by
the same investigator, paying particular attention to
the body sites favoured by S. scabiei (i.e. ear pinnae,
front and rear legs). The goal was to thoroughly wet
the body surface; because the face could not be
directly sprayed, a towel impregnated with fipronil
was rubbed onto it. The total quantity of fipronil used
ranged from 12 to 39mL/kg (Tab/e). However, the
exact dose on the animals' skin was less than this,
due to the substantial losses in the environment and
in the towel used to apply over the face. Owners
were instructed not to bathe their dogs, at least for
two days before and after each fipronil application.
The same protocol was applied to all in-contact dogs,
and no other treatment of the animals or the envi
ronment was allowed. During the trial and the follow
up period, all the animals were kept indoors or given
only on-leash walks to avoid any contact with free
roaming dogs.
TABLE: Description of 12 scabietic dogs and the total quantity of fipronil
spray used for their treatment.

APPLICATION OF FIPRONIL

Case

AgeSexBreed BodyCoat type'Total
No

(months) weight (kg)S=shortquantity of

L=long

fipronil
N=normal

applied (mL)

1

1.5FMixed 3.35N 119
2

1.5MMixed 4.5N 118
3

18MCollie-X 22L 343
4

2.5FGreek Shepherd 4.9N 192
5

18MGerman Shepherd-X25N 425
6

7 MMixed 20L 500
7

24FGerman Shepherd-X22.5L 369
8

36MMixed 20S 376
9

48 MGreek Hound 17.5S 251
10

72 MMixed 23.5L 282
11

72 MGerman Shepherd-X36N 500
12

8 FMixed 30N 500

*Scott et a11995.
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Three reassessment visits were made; one week,
one to one-and-a-half months and three to four

months after the last application. The severity of pru
ritus and skin lesions was scored on a subjective basis
(0: absent, + 1: mild, +2: moderate, +3: severe).
Scorings were made independently by two of the
investigators. The intensity of pruritus and severity of
skin lesions just before the beginning of the trial were
scored as severe. Any dog which missed more than
one re-examination was excluded from the study. This
involved seven animals that missed the second and
third (three) or all three (four) re-assessments.

The levels of IgG antibodies against S. scabiei were
measured in serum samples taken from all the 12
dogs before (time 0) and in nine of them, three to
four months after the end of the trial using ELISA
technology (Bornstein et a/1996) where the cut-off
value for a positive result was taken as an optical
density of 0.15.

RESULTS

The 12 dogs included in the study had been pruritic
for a period ranging from seven to 90-days before
admission (mean: 45 days) and presented with
hypotrichosis- alopecia, erythema, hyperpigmenta
tion, papules, crusts, excoriations, thickening of the
skin and lichenification.

Pruritus and skin lesions (Fig) disappeared seven to
66 days (mean: 45 days) and 14-71 days (mean: 58
days), respectively, after the beginning of the trial in
all the 12 dogs. There was no link between either the
severity of lesions (p = 0.44) or age and the speed of
resolution (p = 0.91). No further relapses were seen
during three to four months after the end of the trial.
The same was true for three of the dogs where the
assessment period was extended to one year post
treatment. The owners of the seven animals that

were excluded from the trial, because they had
missed more than one reassessment visit, reported
that their dogs were not pruritic and were devoid of
any macroscopic skin lesions, three months after the
end of the trial.

FRONTLINE* Broad Spectrum Efficacy Against a Range of External Parasites I 127



FIGURE: Mean improvement in the scores of pruritus and skin lesions in
12 dogs with sarcoptic mange during and after treatment with fipronil
spray'on four occasions one week apart.
'FRONTLINE spray, 0.25 %, Merial, France

DISCUSSION

The diagnosis of sarcoptic mange in the dog is con
firmed by the mites themselves, their ova and/or their
faecal pellets found in skin scrapings (Griffin 1993,
Scott et a/1995). Unfortunately, even with multiple
scrapings, a definitive diagnosis is made in only 30 to
50% of the cases (Folz 1984, Ihrke 1994). In three of
the dogs where skin scrapings could not be obtained,
the diagnosis was based on historical and clinical evi
dence and the specific IgG levels to S. scabiei, after
employing a relevant ELISA (Bornstein et a/1996).

The ELISA test for IgG antibodies against S. scabiei

just before the trial was positive in 9/12 (75%) dogs,
whereas the remaining three seronegative dogs had
optical density (OD) values of 0.105, 0.122 and
0.037. The age of the seronegative dogs was 1.5
months, 2.5 months and 6 years and the duration of
clinical signs 10, 20 and 75 days, respectively. When
retested three to four months after the end of the

trial, these dogs were still seronegative. Of the nine
seropositive dogs, seroconversion was noted in two of
the six that were retested, three to four months after
the end of the trial.

The only side effect noticed in the four-week treat
ment period was excessive salivation in eight of the
12 (66.7%) dogs, during the first (1/8), the second
(4/8), the third (7/8) or the fourth (6/8) application.

This method is reported to be very specific (96%) as
no cross-reactions with other ectoparasites occur
(Bornstein et a/1996). Despite the high sensitivity
(92%) of the ELISA technique, a substantial number
of parasitologically positive dogs were found to be
seronegative (3/9). Bornstein et a/ (1996) noted that
six out of 29 scabietic dogs, that had been diagnosed
parasitologically, were also ELISA-negative. In our
case, this could be attributed to the young age of the
animals (2/3) and the early stage of the disease.
Seroconversion usually takes place three to five
weeks after experimental infestation with S. scabiei

var. vu/pes and one to three weeks after the appear
ance of clinical signs (Bornstein & Zakrisson 1993).

None of the acaricides currently used in the treat
ment of canine sarcoptic mange is 100% effective or
without serious side effects. The systemic drugs (iver
mectin, milbemycin oxime, moxidectin, selamectin)
are generally preferred to topical skin treatment,
because they are easier to administer (Griffin 1993,
de Jaharn & Henry 1995, Shipstone et a/1997).
Ivermectin is regarded as the treatment of choice,
due to its high efficacy, low cost and convenience of
administration (Griffin 1993, Paradis 1998, Paradiset
a/1998). However, ivermectin is contraindicated in
puppies less than 16 weeks old (Griffin 1993, Plumb
1995) and in Collies, Shetland Sheepdogs, Old English
Sh,eepdogs, Australian Shepherds as well as their
crosses (Griffin 1993, Ihrke 1994, Hadrick et a/1995,
Paradis 1988a).

Besides, it may cause idiosyncratic central nervous
system toxicosis in animals belonging to other breeds
(Griffin 1993). Milbemycin oxime, a safer alternative
to ivermectin (Blagburn et a/1989, Shipstone et at

1997), can be used only in puppies older than eight
weeks (Plumb 1995) and its efficacy is probably lower
than that of ivermectin in canine sarcoptic mange
(Miller et a/1996, Bourdeau et a/1997, Shipstone et
a/1997, Bergvall 1998, Christensson 1999).
Moxidectin gave excellent results in 12 scabietic dogs,
but induced severe and generalised urticaria in two,
necessitating its discontinuation (Wendelberger &
Wagner 1998). Selamectin seems to be a highly effi
cacious and safe drug for the treatment of canine sar
coptic mange (Shanks et at 2000), but it is not yet
recommended in puppies less than six weeks old.
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Of the topical acaricides, lime sulfur is usually pre
ferred, especially in young puppies, pregnant or nurs
ing bitches, and debilitated animals (Moriello 1992,
Griffin 1993). Its disadvantages include the lower effi
cacy compared to ivermectin (Mueller & Bettenay
1999), the strong smell, the discolouration and dry
ness of the skin and haircoat and the irritation it can

cause (Griffin 1993). Amitraz, besides having variable
effectiveness in canine scabies (Folz 1984, MacDonald
& Kunkle 1990, Moriello 1992, Griffin 1993), may be
toxic in toy breed dogs (Plumb 1995, Bourdeau 1998)
and in humans (Plumb 1995, Bourdeau 1998) and
cannot be used in dogs younger than four months old
(Plumb 1995).

Fipronil has been used as a scabicidal in two studies,
where a total of six, one to four-month old puppies,
were treated with a dose of 3mL/kg, repeated three
times in two to three week intervals. In these studies

pruritus and skin lesions disappeared five weeks after
the beginning of the treatment and no relapses were
observed one to five months post-treatment (Curtis
1996, Bourdeau 1998). The results of the present
study, where a larger number of dogs were used, fur
ther confirm these preliminary observations. The pos
sibility of the placebo effect is considered minimal as
there were no reports of previous S. scabiei infesta
tion, which may have led to self-cure (Arlian et a/ _
1996). The rate of clinical resolution during and soon
after the use of fipronil is similar to that achieved with
ivermectin or lime sulfur (Griffin 1993, de Jaham &
Henry 1995), with no relapses occurring in those dogs
that could be followed for a relatively long period of
time. No skin scrapings were carried out to evaluate
the effectiveness of fipronil, is the difficulty in finding
parasitic elements before any kind of treatment actu
ally decreases the usefulness of this technique for
subsequent monitoring (Paradis et a/1998). Applying
serology, instead, to monitor the success of treatment
showed that five out of six dogs showed substantial
decreases in their OD values; it may have just been a
matter of time for the others (3/6) to become
seronegative, as their specific antibody levels were
steadily decreasing. A continuous decrease of specific
IgG following treatment has also been observed by
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other investigators (Christensson 1999). Arlian et a/

(1996) found that in dogs experimentally infested
with over 3000 sarcoptic mites, anti-So scabiei IgG
antibodies returned to the pre-infestation levels 47
days after the onset of ivermectin treatment.

The time intervals between fipronil applications
employed in this study were in excess of those rec
ommended for the control of fleas and ticks in the

dog. The same is true for the dose rates used,
although it is not always possible to calculate the
quantity that finally stays on the animal's skin. The
increased dose was considered necessary for a thor
ough application, especially on the pinnae, the elbows
and the periorbital region. Although the lethal dose of
fipronil against S. scabiei mites is still unknown, it is
probably higher than that for fleas and ticks, due to
the intradermal location of the mite. Besides, fipronil
has a broad margin of safety, possibly five times the
recommended dose (Consalvi et a/1996). The tran
sient salivation noticed in eight dogs at various peri
ods was probably the result of oral mucosal irritation
and/or stress-related. However, when the extra-label
use of such a product is suggested, the owners' con
sent should always be sought.

According to the manufacturer's guidelines, fipronil
spray is effective against canine flea and tick infesta
tions after a single application for up to three months
and one month, respectively, depending on the infes
tation pressure and tick species. For canine scabies
some authors have proposed a treatment period that
equals two life cycles, i.e. 34 to 42 days (Shaw
1999). As fipronil's scabicidal effect is not known, an
intensive treatment protocol consisting of four-weekly
sprayings was instituted. Further clinical or experi
mental studies are warranted to assess if reduced

doses, fewer applications, longer time intervals
between sprayings or the use of the more practical
spot-on formulation are equally effective in the treat
ment of canine sarcoptic mange.
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