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Meet Kenny

‣ 6 month-old intact male Australian Shepherd. 
‣ Seen at North West Veterinary Dermatology Specialists in September 2015.
‣ Demodicosis lesions predominantly facial. 
‣ Also had a severe secondary bacterial pyoderma caused by methicillin-

resistant Staphylococcus pseudintermedius. 
‣ Severe pruritus. Needed to wear an Elizabethan collar 24/7! 
‣ Considering the age, but most importantly the breed of the patient (a well 

know ivermetin sensitive breed), I decided it was a great opportunity to 
treat my first case of canine demodicosis with oral fluralaner. 
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Single dose of oral fluralaner before and after pictures

Day 0 Day 44
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Introduction

‣ Flea and tick infestation is a major health problem in dogs and 
cats.

‣ Control presents an economic burden to pet owners. 
‣ Recent advances in product technology have greatly expanded

the available options for veterinarians and pet owners. 
‣ Afoxolaner, fluralaner, lotilaner and sarolaner are novel

synthetic members of the isoxazoline class of parasiticides 
showing activity against insects and acarines, including fleas
and ticks. 

‣ There are currently 8 isoxazoline containing products available
in Canada.

‣ The wide array of available ectoparasiticides can lead to 
confusion. 
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2 types of products currently available in Canada

‣ Products containing an isoxazoline alone (6)
‣ Currently only labelled for the treatment and 

prevention/control of fleas and ticks in Canada.
‣ Four oral products are commercially available for oral 

administration in dogs:
1. Afoxolaner (NexGard®, Boehringer Ingelheim Canada)
2. Fluralaner (Bravecto®, Merck Animal Health)
3. Lotilaner (Credelio™, Elanco Canada)
4. Sarolaner (Simparica™, Zoetis Canada)
‣ Fluralaner is also available as a spot-on (Bravecto® Topical 

Solution, Merck Animal Health) for dogs or cats. 
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2 types of products currently available in Canada

‣ Combination products (2)
‣ Labelled for the treatment and prevention/control of fleas 

and ticks, as well other important endo- and ectoparasites. 
1. Oral combination of afoxolaner and milbemycin oxime 
(NexGard SPECTRA™, Boehringer Ingelheim Canada) covers 
fleas, ticks, heartworms, and intestinal worms (roundworms, 
hookworms, and whipworms) in dogs.
2. Topical combination of sarolaner and selamectin
(Revolution® PLUS, Zoetis Canada) covers fleas, ticks, ear 
mites, heartworms, and intestinal worms (roundworms and 
hookworms) in cats.
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Oral products currently available in Canada

Bravecto® 2014 Nexgard®2014
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Simparica™ 2016

Oral products currently available in Canada

Credelio™ 2019
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2016 2018

Bravecto® Topical Solution

Topical products currently available in Canada
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Revolution® PLUS 2019

Combination products currently available in Canada

NexGard SPECTRA™ 2019
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Mechanism of action

FluralanerAfoxolaner Sarolaner

Isoxazolines have a novel mode of action and specifically block arthropod ligand-gated chloride channels. 

Lotilaner
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‣ Isoxazolines are potent selective inhibitors of 2 types of ligand-gated 
chloride channels:

γ-aminobutyric acid-gated chloride channels (GABACls)
L-glutamate-gated chloride channels (GluCls)

‣ By acting on these receptors, they inhibit GABA and glutamate-regulated 
uptake of chloride ions.

‣ This results in uncontrolled neuromuscular activity, leading to rapid 
parasite death.

Mechanism of action
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Disadvantage

‣ The only disadvantage of isoxazolines is that fleas and ticks must 
attach to the host and commence feeding in order to be exposed to 
the active substance.

‣ Not an issue for flea allergic dogs. In one study, a single administration 
of Bravecto™ alleviated or resolved clinical signs associated with FAD 
in all treated dogs over the recommended 12-week treatment period.

‣ Possibly an issue in regards to Lyme Disease (LD) transmission. In 
rodent models, transmission of LD spirochetes can occur in <16 hours 
and frequently in <24 hours. In humans and in dogs, the minimum 
attachment time for transmission of infection has  never been 
established.

‣ Zero risk does not exist. LD infection can never be excluded after a tick 
bite irrespective of the estimated duration of attachment time.
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Advantages

‣ Several criteria are judged important for both veterinarians and 
pet owners :

Spectrum of activity
Duration of efficacy
Ease of use
Safety
Speed of kill
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Spectrum of activity and duration of efficacy

‣ Isoxazolines show activity against insects and acarines.

‣ Due to their pharmacokinetic properties, isoxazolines were the 
first and are currently the only orally administered drugs to 
provide effective and long-lasting (for a month or more) 
parasiticidal activity against both fleas and ticks after a single 
administration.
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Ease of use 

‣ The isoxazolines-containing products are easy to administer and 
palatable. This enhances pet owner compliance.

‣ Bypassing topical therapy eliminates the concern for :

Loss of efficacy following bathing and swimming (‘waterproof’)

Incorrect topical spot-on application

Cutaneous adverse drug reactions

‣ Better option in dogs that are bathed or swim frequently.

CONFIDENTIAL INFORMATION - MARS INC.

Very good safety profile

‣ Isoxazolines are not substrates of the P-glycoprotein.

‣ These products are generally quite safe for use in dogs, including those 
with the ABCB1-Δ1 (formerly multi-drug resistance gene, mdr-1) 
mutation associated with neurological adverse effects of macrocyclic
lactones.

‣ The adverse effects consist most commonly of mild and transient 
gastrointestinal upset (vomiting, diarrhea, anorexia, flatulence), and 
lethargy.

‣ The frequency of these adverse events is classified as rare.
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Great speed of kill

‣ Speed of kill is also an important criterion for assessing a flea control 
product, because the more quickly fleas are killed the less likely a pet 
owner is to observe them on the pet. 

‣ It also influences flea egg production, and faster speed of kill therefore
results in less flea egg contamination of the environment. 

‣ Isoxazolines kill over 95% of the fleas, starting as early as 4 to 8 hours.

CONFIDENTIAL INFORMATION - MARS INC.

Extra-label use in Canada (# of papers) 

‣ Recently, isoxazolines have received extra-label use for :

Canine flea allergy dermatitis
Canine demodicosis (14)
Feline demodicosis (2)
Canine scabies (5)
Canine otoacariasis (4)
Feline otoacariasis (1)
Canine infestation caused by sucking lice (1)
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Labelled use in other countries 

Canine demodicosis
Canine scabies
Canine otoacariasis

Canine demodicosis
Canine scabies
Canine otoacariasis
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Canine demodicosis - Afoxolaner 

‣ First study (2016)

8 client-owned dogs
NexGard compared with topical Advantage Multi (8 dogs)
Treated on days 0, 14, 28 and 56
Afoxolaner-treated group: 87.5% mite free at day 84
Topical combination imidacloprid/moxidectin-treated group: 7/8 dogs still infested at day 84
No adverse effects

Source of funding:  
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Photographic documentation
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Canine demodicosis - Afoxolaner 

‣ Second study (2016)

4 client-owned dogs
Treated on days 0, 28 and 56
100% mite free at day 56
Adverse effects not recorded

Self funded
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Photographic documentation
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Canine demodicosis - Afoxolaner 

‣ Third study (2018)

15 client-owned dogs
Treated on days 0, 28 and 56 with oral afoxolaner-milbemycin oxime
100% mite free at day 84
Adverse effects not recorded

Source of funding:  
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Canine demodicosis - Afoxolaner 

‣ Fourth study (2018)

6 client-owned dogs
Treated with 1, 2 or 3 doses 
21, 28, 35 or 42 days apart
100% mite free at day 77
No adverse effects

Source of funding:  
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Canine demodicosis - Afoxolaner 

‣ Fifth study (2018)

50 client-owned dogs
Treated on days 0, 28 and 56 with either oral afoxolaner (31 dogs) or afoxolaner-
milbemycin oxime (19 dogs)
98% mite reduction at day 84
No adverse effects

Source of funding:  
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Photographic documentation
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Canine demodicosis - Afoxolaner 

‣ Sixth study (2019)

68 client-owned dogs
Treated once with oral afoxolaner-milbemycin oxime
82.4% mite reduction at day 28
Adverse effects not recorded

Self-funded
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Canine demodicosis - Fluralaner 

‣ First study (2015)

8 client-owned dogs
Bravecto compared with topical Advantage Multi (8 dogs)
Fluralaner-treated group (treated once): 100% mite free at day 56
Topical combination imidacloprid/moxidectin-treated group (Day 0, 28 and 56): 95% mite 
reduction at day 84
No adverse effects

Source of funding:  
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Photographic documentation
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Canine demodicosis - Fluralaner 

‣ Second study (2015)

163 client-owned dogs
Dogs treated on days 0 and 90
87% mite free at day 30
100% mite free at day 84
No adverse effects

Self-funded
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Canine demodicosis - Fluralaner 

‣ Third study (2016)

4 client-owned dogs
Treated on days 0 and 60
98% mite reduction at day 84
Adverse effects not recorded

Self-funded
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Canine demodicosis - Fluralaner 

‣ Case report (2017)

1 client-owned dog 
Treated once
100% mite free at day 49
Adverse effects not recorded

Self-funded
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Canine demodicosis - Fluralaner 

‣ Fourth study (2018)

115 client-owned dogs initially (49 lost to follow-up)
21 juvenile-onset
45 adult-onset

Treated 1 to 3 times q84d
Followed up to one year
100% mite free at day 84
No adverse effects

Self-funded
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Figure and table
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Canine demodicosis - Lotilaner 

‣ First study (2017)

10 stray dogs
Treated on days 0, 28 and 56
90% mite free at day 28
100% mite free at day 70
No adverse effects

Source of funding:  
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Photographic documentation
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Canine demodicosis - Sarolaner 

‣ First study (2016)

8 client-owned dogs
Simparica compared with topical Advantage Multi (8 dogs)
Sarolaner-treated group (day 0, 30 and 60): 100% mite free at day 42
Topical combination imidacloprid/moxidectin-treated group (treated q7d ): 100% mite free at 10.5 
weeks
No adverse effects

Source of funding:  
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Canine demodicosis - Sarolaner 

‣ Second study (2018)

53 client-owned dogs
Simparica compared with topical Advantage Multi (28 dogs)
Followed up to 6 months
Sarolaner-treated group (treated 2 to 6 times q30d): 100% mite free at day 150
Topical combination imidacloprid/moxidectin-treated group (treated q7-30d): 1/3 dogs still 
infested at 6 months 
No adverse effects

Source of funding:  
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Feline demodicosis - Fluralaner 

‣ Case report (2017)

1 client-owned cat (Demodex cati)
Treated once (112.5 mg per cat PO)
Negative skin scrapings at 1 and 2 months
No adverse effects

Self-funded
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Photographic documentation

CONFIDENTIAL INFORMATION - MARS INC.

Feline demodicosis - Fluralaner 

‣ Case report (2018)

2 shelter cats (one DSH queen and her 6 month old kitten)
Treated once (112.5 mg per cat PO)
Negative skin scrapings at 1, 2 and 3 months
Adverse effects not recorded

Self-funded
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Canine scabies - Afoxolaner 

‣ First study (2016)

10 client-owned dogs
NexGard compared with an untreated group (10 dogs)
Treated on days 0 and 28
Afoxolaner-treated group: 100% mite free at day 28
No adverse effects

Source of funding:  
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Canine scabies - Afoxolaner 

‣ Second study (2018)

65 client-owned dogs
Treated on days 0 and 30 with either oral afoxolaner (38 dogs) or afoxolaner-
milbemycin oxime (27 dogs)
Afoxolaner-treated group: 99.7% mite free at day 60
Afoxolaner-milbemycin oxime treated group: 100% mite free at day 60
No adverse effects

Source of funding:  
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Photographic documentation

CONFIDENTIAL INFORMATION - MARS INC.

Canine scabies - Fluralaner 

‣ Second study (2016)

20 client-owned dogs
Bravecto compared with placebo (9 dogs)
Treated once
Oral fluralaner-treated group (9 dogs) : 100% mite free at day 28
Topical fluralaner-treated group (11 dogs) : 100% mite free at day 28
No adverse effects

Source of funding:  
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Canine scabies - Fluralaner 

‣ Third study (2016)

17 client-owned dogs
Treated once
100% mite free at day 14
Adverse effects not recorded

Self-funded
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Canine scabies - Sarolaner 

‣ Fourth study (2016)

44 stray dogs (laboratory study)
Simparica compared with placebo
Treated on days 0 and 30
Sarolaner-treated group: 98% mite free at day 44
No adverse effects

Source of funding:  
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Canine scabies - Sarolaner 

‣ Fifth study (2016)

79 client-owned dogs (field study)
Simparica compared with topical Advantage Multi (45 dogs)
Treated on days 0 and 30
Sarolaner-treated group: 100% mite free at day 60
Topical combination imidacloprid/moxidectin-treated group: 96% mite free at day 60
No adverse effects

Source of funding:  
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Canine otoacariasis - Afoxolaner 

‣ First study (2016)

8 colony dogs
NexGard compared with an untreated group (8 dogs)
Treated once
Afoxolaner-treated group: 98.5% mite reduction at day 28
No adverse effects

Source of funding:  
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Canine and feline otoacariasis - Fluralaner

‣ Second study (2017)

8 experimentally infested dogs and 8 experimentally infested cats
NexGard compared with placebo (8 dogs and 8 cats)
Treated orally (dogs) or topically (cats) once
Fluralaner-treated group (dogs): 100% mite reduction at day 28
Fluralaner-treated group (cats): 99.8% mite reduction at day 28
No adverse effects

Source of funding:  
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Canine otoacariasis - Sarolaner 

‣ Third study (2016)

16 client-owned dogs
Simparica compared with placebo (16 dogs)
Treated once (8 dogs) or twice at day 0 and 30 (8 dogs)
Sarolaner-treated group (1 dose): 98.2% mite reduction at day 30
Sarolaner-treated group (2 doses): 99.5% mite reduction at day 60  
No adverse effects

Source of funding:  
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Canine otoacariasis - Sarolaner 

‣ Fourth study (2018)

Source of funding:  

163 client-owned dogs
Simparica compared with topical Advantage Multi (78 dogs)
Treated once or twice at day 0 and 30 
Sarolaner-treated group: 93.3% mite reduction at day 60
Topical combination imidacloprid/moxidectin-treated group: 66.7% mite reduction at day 60 
No adverse effects
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Canine sucking lice - Fluralaner 

‣ First study (2017)

14 client-owned dogs
Bravecto compared with topical permethrin (10 dogs)
Treated once
Fluralaner-treated group: 100% lice free at day 28
Topical permethrin-treated group: 99.1% mite reduction at day 28
No adverse effects

Source of funding:  
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Implications for practice

‣ Newly available 
‣ Novel mode of action
‣ Easy to use
‣ Formulated as topical or flavored palatable chewable tablet
‣ Potent and effective against fleas and ticks
‣ Long-lasting (a month or more)
‣ Rapid parasite kill
‣ Safe

CONFIDENTIAL INFORMATION - MARS INC.

Implications for practice

‣ The results of recently published extra-label 
use studies are encouraging.

‣ This new treatment modality offers the 
potential to provide effective and safe
control of many parasitic skin and ear
diseases of companion animals, with low
frequency of administration, while helping
prevent and control fleas and ticks.
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Implications for practice

Parasitic disease
(Parasite species)

NexGard® Bravecto® Credelio™ Simparica™

Canine sucking lice 
infestation
(Linognathus setosus)

N/A Single dose N/A N/A

Feline ear mite 
infestation
(Otodectes Cynotis)

N/A Single dose N/A N/A

Canine ear mite 
infestation
(Otodectes Cynotis)

A minimum of 2 doses Single dose N/A A minimum of 2 doses

Canine scabies
(Sarcoptes scabiei)

A minimum of 2 doses Single dose N/A A minimum of 2 doses
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Implications for practice

Parasitic disease
(Parasite species)

NexGard® Bravecto® Credelio™ Simparica™

Feline demodicosis
(Demodex gatoi)

N/A Single dose N/A N/A

Feline demodicosis
(Demodex cati)

N/A Single dose N/A N/A

Canine demodicosis
(Demodex injai)

N/A Single dose N/A N/A

Canine demodicosis
(Demodex canis)

Three doses Single dose Three doses Three doses
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