Chapter 2
Animal Health Markets and Opportunities:
Companion Animal Landscape

Linda J.I. Horspool

Abstract In the future, the global market for companion animal health products is
expected to further grow and become more specialized. The major drivers will be
the continued strengthening of the bond between owners and their animal compan-
ions, increasing companion animal owner awareness, and increasing companion
animal owner demands and expectations for companion animal care. This chapter
discusses the background knowledge that is required to enable a formulator to dif-
ferentiate their drug products through novel delivery technologies which address the
future companion animal global market needs with the goal of increasing compan-
ion animal owner compliance and thus enhancing efficacy.

2.1 Introduction

Companion animals (dogs, cats, and horses) have come to play an important part in
the lives of many people. They provide companionship and a sense of responsibility,
demand care and attention, and respond with affection. Although somewhat contro-
versial, a number of studies have shown that owning a companion animal is associ-
ated with positive health benefits [1-3], such as lower blood pressure [2], reduced
anxiety [4], reduced cardiac arrhythmias [2], greater psychological stability [5, 6],
and improved well-being [7]. In addition, animal-assisted therapy has a number of
recognized benefits and is becoming mainstream in a number of areas of human
health care [8]. It is therefore no surprise that the bond between companion animals
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Table 2.1 Key areas affecting the market for companion animal products

Consumers (companion animal owners)
Economy

Insurance

Mobility

Travel

Human-animal bond

Increased diversity of species kept
Increasing demands/anthropomorphism
Internet

Pet shops

Over-the-counter products

Quality of life

Spend

Alternative therapies (herbal, nutraceutical)

Disease

Collaboration between medical and veterinary
sciences/“One health”

Altered parasite habitats/pathogen distribution

Diagnostics

Resistance

Prudent use guidelines

Restrictions on use

Therapeutic vaccines

Chronic disease

Veterinarians

Human health advances
Regulations

Inventory

Evidence-based medicine
Individualization of treatment
Emerging diseases
Dispensing/prescription only medicines
Pharmacies

Technology

Consolidation

Corporate practices

Practice management
Improved medicalization

Animal health market
Consolidation
Emerging markets
Increasing costs
Regulation and harmonization
Pharmacovigilance
Intellectual property
Generics

Distribution

Pet food
Nutraceuticals

and people is continuing to strengthen and with it the market for products, including
pharmaceuticals and vaccines, which contribute significantly to the health and well-
being of these animals.

Any look at potential opportunities in the companion animal market, particularly
with respect to where formulation may play a role, has to be guided by developments
that have shaped this segment over the last few decades. Some, but not all, of the
advances have followed, at least in terms of active ingredient or in some instances
delivery technology, other market sectors, particularly the much larger market for
human health products [9]. Finally, the regulatory framework for veterinary products
guides and defines product requirements and approvals around the world. Advances
have also been driven by companion animal owner (consumer) and veterinary demand
for products that make administration simple, with the aim of maximizing owner com-
pliance; to try to ensure fulfillment of the veterinary professional’s prescribed course
of treatment. The numerous approvals of products for companion animals in the last
decade reflect the fact that this market segment continues to be attractive [10].

The landscape of the animal health market for companion animals consists of a
number of key areas that are not mutually exclusive (Table 2.1).
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2.2 The Market and Its Players

The market for companion animal health products has grown by around 2.5% per
annum in nominal terms since 1992 [9] and has been the main driver of growth in
the animal health market globally. The market declined in 2009 due to the negative
impact of recessionary conditions but can be expected to stabilize again as and when
global economic conditions do so [11]. More than three-quarters of the companion
animal market is concentrated in the USA and Europe, where (in alphabetical order)
five of the top ten world markets are located (France, Germany, Italy, Spain, and the
United Kingdom) [9].

The global animal health market is consolidated with the top ten players control-
ling by far the majority share of the market. For many years the largest players in
the companion animal market have been Merial and Pfizer. The market has seen
considerable acquisitions and mergers. Proposed mergers and acquisitions are mon-
itored very carefully by governments around the world (such as the Directorate-
General for Economic and Financial Affairs in the European Union and the United
States Federal Trade Commission) to protect the consumer from reduced competi-
tion, price increases, and reduced innovation. A number of the mergers in animal
health have been undertaken to meet human health business objectives —by compa-
nies that are players in both sectors, such as Pfizer, Merck, and Sanofi Aventis [12].
Merial, formed in 1997 as a joint venture between the animal health divisions of two
human health businesses (Sanofi Aventis’s Rhone Merieux and Merck’s MSD
AgVet), became a wholly owned subsidiary of Sanofi Aventis in 2009. Pfizer pur-
chased Pharmacia Upjohn in 2003 and Wyeth in 2009, driven by its human health
strategy. Intervet was purchased by Schering-Plough in 2007 and the resultant
Intervet/Schering-Plough Animal Health became Merck (MSD, outside the USA
and Canada) Animal Health in 2011, following the 2009 purchase of Schering-
Plough by Merck. Elanco (briefly known as Lilly for companion animals) entered
the companion animal segment strongly in the USA in 2007 and increased their
presence in this market outside the USA through their purchase of Janssen in 2011.
Consolidation of the players in this segment is likely to continue [13].

2.3 Dispensing and Distribution

The dispensing of medicines has been under discussion for many years. In some
countries, such as Italy, veterinarians have a restricted ability to dispense and phar-
macies dispense the majority of veterinary prescriptions as well as handling over-
the-counter products. The role of the pharmacist has increased in many countries,
although training on veterinary species may not have increased in a commensurate
fashion [14]. Pharmacists are trained specifically on a number of subjects including
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the process of standardizing the dispensing of medicines with, for example,
particular focus on length of treatment course [15] where veterinarians focus on the
animals under their care and must have a veterinarian—client—patient relationship.
With increasing debate and regulation, dispensing may move further into the realm
of the pharmacist, which, in many countries, will lead to a potential loss of income
for practicing veterinarians.

The internet forms part of the daily lives of many. It has altered business—
including the dispensing of medicines and shopping for healthcare products—
and communication. Internet pharmacies supplying veterinary medicines to the
consumer have been present in a number of countries [16—18] for at least a decade
and challenge the veterinarian—client—patient relationship. The internet is here to
stay and will continue to confront traditional distribution channels.

2.4 Companion Animal Ownership

Companion animal ownership is continuing to increase. Sixty-two percent of
US households now own a companion animal (excluding horses), equating to
72.9 million homes [19]. Many other countries are witnessing higher than ever rates
of companion animal ownership, including emerging markets such as Brazil, China,
India, Mexico, and Russia. Spending on companion animals is also continuing to
increase. In the USA, spending has increased from a total of US$23 billion in 1988
to an estimated US$51 billion in 2011 [19]. Around 25% of this spending was on
veterinary care (including medicines) and a further 20% on over-the-counter prod-
ucts and supplies [12], with the remainder on food, accessories, etc. This trend is
being mirrored in other countries.

The population of traditional companion animals, especially dogs and cats, has
at best increased only marginally in the last decade but the willingness of compan-
ion animal owners to spend more on their animals’ health and the ability of veteri-
narians to meet that need have continued to be key drivers of this market. There are
differences between, and even within, countries in the attitudes of companion ani-
mal owners towards veterinary visits, with some visiting their veterinarian for dis-
ease prevention while others only do so for treatment [20, 21]. In many markets,
much of the potential for growth in companion animal veterinary care appears to be
related to an increase in spend per animal rather than to an increase in patient num-
bers [21, 22]. However, in times of economic hardship, there may well be limita-
tions in the willingness of owners to spend on veterinary care as opposed to general
companion animal care [11]. Thus, many companion animal practices have devel-
oped more creative alternatives to allow companion animal owners to pay for treat-
ment [23].

There is a whole range of other animals that people keep as companion animals,
such as rabbits, ferrets, guinea pigs, other small mammals, pet birds, reptiles, and
ornamental fish. There is a thriving industry around the care and management of
these companion animals. The number of so-called exotic companion animals
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presented to veterinarians has increased [24]. However, there is far less data on their
numbers and few, if any, veterinary products indicated specifically for use in them.
For example, around a decade ago, it was estimated that there could be as many as
5 million pet rabbits owned by 2.2 million households in the United States [25] yet
there are still few veterinary products indicated for use in this species.

2.5 “One Health”

Collaborative ventures unifying medical and veterinary sciences in areas such as
clinical care, disease surveillance and control, education, and research fall under the
banner of “One Health” [26]. Climate change, changes in the ecology of parasite
habitats, increasing host- and vector-interactions, increased travel by companion
animal owners, and importation of animals from endemic areas may be responsible
for an increase in the geographical distribution of parasites and an increased risk of
vector-borne infection outside traditional endemic areas. This includes not only
alterations in the distribution of ticks, such as Rhipicephalus sanguineus [27],
Dermacentor reticulatus (in Europe), and Amblyomma maculatum (in the United
States) [28] and an increased risk of tick-borne diseases, such as Babesiosis [29],
but also changes in the distribution of other vectors and vector-borne diseases, such
as Leishmaniasis [30, 31] and heartworm (Dirofilaria sp.) [32]. Warm summers
suitable for Dirofilaria transmission—particularly D. repens—in Europe may
become the norm [32].

Other parasites, particularly the metastrongyloid lungworms [33, 34] and
Trichuris vulpis [35] also appear to be spreading and/or may be more prevalent than
previously suspected. There are also parasites that pose a significant public health
risk, such as Toxocara [36] and Echinococcus multilocularis [37]. The need for
awareness, monitoring, and a good understanding of epidemiology and pathogene-
sis of companion animals to ensure appropriate year-round control measures has
been highlighted by two independent, nonprofit organizations (the Companion
Animal Parasite Council (http://www.capcvet.org) and the European Scientific
Counsel Companion Animal Parasites (http://www.esccap.org)).

2.6 Resistance

One potential cause of loss of efficacy is resistance. This is inherent to many organ-
isms, such as bacteria and fungi as well as to parasites, and is merely selected for by
use, particularly if that use is at concentrations, or in a manner that leads to concen-
trations, below those that are required to kill sufficient numbers of the target organ-
ism. Selection of strains that are tolerant, or able to endure unusually large doses of
a poison or toxin, is the first step en route to resistance, heritable genetic adaptation
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in the population that results in decreased susceptibility to chemotherapeutic agents,
such as antibiotics and pesticides.

There is also concern about the transfer of genetic material coding for multidrug
resistance between different species of bacteria [38—41]. For example, in the last
5-7 years, methicillin-resistant S. pseudintermedius (MRSP)—an important oppor-
tunistic pathogen of companion animals, especially dogs—has emerged, mainly
due to clonal spread, as a significant problem [42]. Although reports of colonization
and infections of humans with MRSP are relatively rare, the multidrug resistant
characteristics of these bacteria mean that they pose a significant risk to animal
health but potentially also to human health [43]. There are also methicillin-resistant
Staphylococcus aureus (MRSA) strains infecting companion animals that are related
to clones of MRSA from humans [43]. Many veterinary associations have devel-
oped prudent use guidelines promoting appropriate and selective use of antibiotics
in companion animals [42]. In future, there may be restrictions on the use of some
antibiotics in veterinary medicine and this may extend to companion animals too.

There is evidence that there has been selection for a single-nucleotide polymor-
phism in the gene encoding a P-glycoprotein transporter in Dirofilaria immitis,
leading to a homozygous guanosine (“GG-GG”) genotype, which is, when present
at a high frequency, phenotypically insensitive to high doses of macrocyclic lactone
or, in other words, macrocyclic lactone drug resistant [44]. A microfilarial suppres-
sion test can be used to identify the presence of resistant parasites and, perhaps more
importantly, map the geographic distribution of this issue [44]. If widespread resis-
tance is indeed an issue, alternative strategies and treatment options will be required
in the near future to prevent unnecessary suffering of dogs. There may be a simple,
cost-effective, and safe tool to manage infected cases. The endosymbiont Wolbachia
alters the inflammatory and immune responses to D. immitis infection and appears
to offer a target for conventional antibiotic treatment [45].

Failures in the control of fleas on dogs and cats are common [46] and are fre-
quently due to inappropriate control measures [46, 47]. There is considerable varia-
tion in the susceptibility of flea strains to insecticides [47] and differences between
colony flea strains (adapted to being kept in the laboratory) and field strains [46].
There are reports of flea strains that are, or appear to be, tolerant to some of the
insecticides that have been used for a number of years for flea control [48]. Variation
in susceptibility may result in differences in the ability to control flea infestations
[47]. Some of these differences may reflect true resistance in field strains [48—51],
although this has not yet been documented definitively. Factors that may play a role
in the failure to control flea infestations [46, 47] include failure to reapply treatment
at appropriate intervals, as well as the complex biology of the flea, including the
relationship between it, its host, and the environment [46, 47]. Treatment failures
have been documented, and if widespread resistance becomes a reality, then this
will pose a significant challenge in the management of flea infestations. Appropriate
strategies, such as product rotation, which has already been implemented for equine
anthelmintics, and combining active ingredients, as is used currently for extending
the spectrum of ectoparasite activity [52—-54], may need to be developed and new
agents will be of increasing importance.
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2.7 Market Segments

Companion animals are living longer [55, 56], and their care often mirrors the trends
in human health care. Diagnosis and disease monitoring in veterinary medicine,
particularly for companion animals, has also followed trends in human medicine.
Diagnostic imaging techniques, such as ultrasonography, computed tomography
(CT), and magnetic resonance imaging (MRI), have become commonplace and
many veterinary practices have in-house analyzers for clinical chemistry and hema-
tology, as well as rapid patient-side tests, e.g., for infectious agents.

There are parallels between certain conditions, such as overweight and obesity
and their consequences, between companion animals and their owners [57, 58]. It is
therefore no surprise that the companion animal segment is considered to be the
animal health segment that is most like the human pharmaceutical sector, with many
of the innovations in human medicine, at least in terms of new chemical entities,
subsequently adapted and tailored to suit companion animals.

Dogs and cats have been used for many years both in the study of the pathophysi-
ology of human disease and as laboratory animals during the development of prod-
ucts for human health. In fact, there may be some areas where companion animals
provide a better model of disease for human medicine than rodents, particularly
where a naturally occurring disease in companion animals, such as neoplasia
[59-61], is similar to that in humans. Similarly, cats are a good model for human
type 2 diabetes [62] but have different lipid metabolism and do not develop the typi-
cal metabolic syndrome [63]. In contrast, there are areas where rodents and humans
are probably not good models of companion animal disease, such as congestive
heart failure and diabetes [64] in dogs.

Infection (viral, bacterial, and parasitic) is still one of the greatest challenges fac-
ing companion animals. Chronic, age-related conditions, such as congestive heart
failure in dogs, chronic kidney disease in cats, endocrine diseases, such as hyperad-
renocorticism in dogs and to a lesser extent in horses, hyperthyroidism in cats and
diabetes mellitus in dogs and cats, and osteoarthritis in companion animals, are
being diagnosed with increasing frequency. Still veterinary medicine lacks large-
scale epidemiological studies that define prognostic endpoints, allowing evidence-
based therapeutic decisions. Although there have been research efforts in this area,
for example, in chronic kidney disease in cats [65], the drive for properly designed
and controlled evidence-based studies is likely to continue and this will ultimately
benefit the companion animal population.

There are, of course, many examples where advances in human medicine have
been applied to the treatment of dogs, cats, and horses. These agents may be devel-
oped for similar indications in companion animals as in humans (Table 2.2). There
are also a number of agents where development has been completed for companion
animals but not necessarily in human medicine, such as some of the coxibs. Finally,
there are also a number of agents used in companion animals that are not available
in human medicine. This is particularly notable in the parasiticide arena where many
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Table 2.2 Selected examples of agents approved in human health and/or companion animal health

Agents approved
for use in human
and companion
animal health

Agents approved
for use in animal
health not approved
for use in human
health

Angiotensin converting enzyme inhibitors —enalapril, benazepril,
ramipril

Antibiotics —penicillins (e.g., ampicillin, (potentiated) amoxicillin)
cephalosporins (e.g., cefadroxil, cephalexin), aminoglycosides
(e.g., amikacin, gentamicin), diaminopyrimidines
(e.g., trimethoprim)

Antiemetics —domperidone

Antifungals —nystatin, azoles (e.g., clotrimazole, miconazole),
posaconazole

Antiprotozoal —miltefosine

Corticosteroids —betamethasone valerate, hydrocortisone aceponate,
mometasone furoate

Diuretics —furosemide, spironolactone

Ectoparasiticides —synthetic pyrethroids —permethrin, deltamethrin

Gastric acid inhibitors —cimetidine, omeprazole

Hormones —estriol, thyroxine

Intravenous anesthetics — propofol

Nonsteroidal anti-inflammatory drugs—meloxicam

Macrocyclic lactones —ivermectin

Mercaptoimidazoles —thiamazole, carbimazole

Phosphodiesterase inhibitors —pimobendan®

Receptor tyrosine kinase inhibitors —masitinib

Anthelmintics —emodepside, fenbendazole, febantel

Antibiotics —cephalosporins (e.g., cefquinome, cefovecin),
fluoroquinolones (e.g., enrofloxacin, marbofloxacin, orbifloxacin,
pradofloxacin)

Antiemetics —maropitant

Ectoparasiticides —imidacloprid, S-methoprene, pyriproxyfen,
fipronil, indoxacarb

Endectocides —moxidectin, selamectin, milbemycin oxime

Intravenous anesthetics —ketamine

Microsomal triglyceride transfer protein inhibitors —dirlotapide,
mitratapide

Neuroleptics —detomidine, dexmedetomidine, medetomidine,
romifidine, xylazine

Phosphodiesterase inhibitors — propentofylline

Receptor tyrosine kinase inhibitors —toceranib

2Also a calcium sensitizer

agents have been developed for endo- and ecto-parasite control from agents used in
crop protection (Table 2.2). This may, in part explain why there are many drugs
developed for the treatment of dogs, cats, and horses that are not major franchises in
human health. Access to compounds developed for use in humans may not be imme-
diately forthcoming even for animal health companies that have a parent human
pharmaceutical company. For example, the introduction of angiotensin II receptor
antagonists in human cardiovascular medicine [66] has not yet followed in compan-
ion animal cardiovascular medicine.
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2.8 Market Evolution

Twenty years ago the landscape for companion animal products was completely
different. The key drivers were infectious agents—viral, bacterial, and parasitic,
leading to well-developed and established segments for biologicals or vaccines
(predominantly against viral and bacterial agents), antibiotics and parasiticides
(against internal and external parasites). Nowadays, parasiticides and pharmaceuti-
cals, including anti-infectives and other pharmaceuticals, represent the largest cat-
egory, followed by biologicals.

Infectious diseases are still very important in companion animals worldwide.
Traditionally, modified live and/or inactivated vaccines are available against many
viruses and some bacterial pathogens. Technological developments have led to the
use of recombinant viral vaccines for companion animals, such as those incorporat-
ing canary pox [67] or myxoma [68]. Perhaps more importantly, vaccination of com-
panion animals, particularly dogs, against rabies has reduced not only this devastating
illness in this species but also in humans through reduction in rabid dogs bites and
wildlife reservoirs, the latter through oral vaccination campaigns over the last
20 years [69]. Protective (sterile) immunity to some pathogens—such as feline her-
pesvirus [70] and feline calicivirus—remains elusive. More recently, vaccine
research has focused on more recently described viruses, such as feline
immunodeficiency virus (FIV), other types of pathogen, such as Borrelia burgdor-
feri sensu lato and Leishmania infantum [71-74], and emerging diseases such as
West Nile virus. One of the important challenges remains the ability to differentiate
between infected and vaccinated animals. One possible approach would be the intro-
duction of so-called marker-vaccine type technology, where the immune response to
the vaccine is different from that to the infection, allowing the differentiation of vac-
cinated and infected animals by means of a simple patient-side test. This is some-
thing that is already available in the livestock market and will likely emerge within
the companion animal arena. Despite the wide availability of effective and safe vac-
cines there are still large numbers of young puppies that succumb to serious disease
due to parvovirus and distemper virus infections which take hold prior to the onset
of active immunity, perhaps where maternal derived antibody has interfered with the
ability to respond. There are no antiviral drugs approved for use in companion
animals.

Vaccines against Leishmania infantum, the causal agent of canine leishmaniosis,
have been available in Brazil for a number of years [71, 72] and, more recently, in
the European Union [73, 74]. This represents a breakthrough and is also a poten-
tially significant step forward in the fight against this zoonotic disease—where the
dog forms a true reservoir for the disease in humans—that poses a significant public
health concern because it leads to significant human morbidity and mortality on an
annual basis [75]. As in human medicine, vector control is also likely to remain of
critical importance.

Therapeutic vaccine technology has also appeared. Here veterinary medicine
lead the way with the USDA granting conditional approval of the first therapeutic
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cancer vaccine for the treatment of melanoma in dogs [76]. The future increase in
the vaccines market is mainly due to the positive approach towards preventive
treatment rather than curative one.

2.8.1 Compliance

If there is a common theme driving developments in the different segments of the
companion animal market it is compliance —the willingness to follow a prescribed
course of treatment. When talking about companion animals this means that the
companion animal owner has to be willing and able to do this. Although studied
extensively in human medicine, few studies have actually focused specifically on
assessing owner compliance and many of these have looked at short courses of anti-
biotic treatment and not long-term medication [77-80]. Interestingly, there is a sug-
gestion that a longer interval between vaccinations (even when this is mandatory
rabies vaccination) from 1 to 3 years [81] may actually improve compliance with
vaccination. Compliance with heartworm prophylaxis including heartworm testing
and recording date of treatment administration has considerable room for improve-
ment [82] and may account for some of the apparent failures of prophylaxis in
recent years [44].

Compliance can be improved by reducing treatment frequency or by making
treatment easier to administer (and/or remember) as well as by removing the need
for the owner to administer follow-up treatment. There are examples of this that
utilize the unique interaction between the species and the innate properties of new
chemical entities—unique active ingredients. But this can also be addressed through
combining active agents (to reduce the number of medications that have to be
administered), drug delivery, and value-added services, such as electronic reminder
systems.

2.8.2 Enteral and parenteral administration

Oral drug delivery is common and usually straightforward, particularly in the dog.
While many of the tablets available are conventional formulations, flavored, often
chewable, tablets for oral administration are also available in a number of market
segments. For example, the standard approach to heartworm (Dirofilaria immitis)
prevention has, for many years, been the monthly administration of a low dose of
macrocyclic lactone (e.g., milbemycin oxime, ivermectin, or moxidectin) formu-
lated as a flavored, and often, chewable tablet. This capitalizes on two things: the
exquisite susceptibility of microfilariae to low doses of these compounds and the
relatively long half-life inherent to these lipid soluble molecules. Newer nonsteroi-
dal anti-inflammatory drugs (NSAIDs), such as carprofen [83, 84] and meloxicam,
brought better safety profiles through being better tailored, both in strength and
formulation, to suit companion animals. The solid, and later flavored, oral dosage
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form of carprofen was taken a step further by the honey flavored oral suspension of
meloxicam, bringing low dosage, easy to administer, although later there was a
move from drop-wise administration to a syringe calibrated in body weight. A num-
ber of coxib nonsteroidal anti-inflammatory drugs (NSAIDs) are now approved for,
predominantly oral use, in dogs [85-87]. Mavacoxib is particularly interesting
because it has an inherently long half-life, meaning that it only requires oral admin-
istration once per month [88].

Thyroxine supplementation for the treatment of primary hypothyroidism in
dogs has also traditionally been administered as conventional tablet formulations,
originally developed for use in humans. One of the drawbacks is that a number
of different tablet sizes required to be stocked to allow accurate dosing. Liquid
formulations of thyroxine enable the dose to be tailored using a dosing syringe [89].
This formulation not only reduces the inventory veterinarians require to stock but
also has been shown to be suitable for once-daily administration to dogs, presum-
ably based on achieving higher peak plasma concentrations following oral adminis-
tration as a result of the absence of a dissolution phase, thus offering a compliance
benefit to the owners of hypothyroid dogs [89, 90].

Another way to reduce the frequency of oral administration is to formulate exist-
ing active ingredients in prolonged release formulations. For example, conventional
tablet formulations of the mercaptoimidazoles thiamazole (methimazole) or its
prodrug carbimazole have to be administered two or even three times daily, at least
when starting treatment, for optimal efficacy [91] in the management of feline
hyperthyroidism [92]. A sustained-release tablet formulation of carbimazole, with
prolonged absorption kinetics resulting in a higher area under the curve and more
sustained plasma concentrations of thiamazole has been approved for once-daily
administration to cats [93, 94].

Fixed dose combination tablets, such as those used for the treatment of hyperten-
sion in humans, have not to date been developed for use in veterinary medicine.
These would potentially help to simplify oral administration in situations, such as
canine congestive heart failure, where multiple medications are required.

Traditional chemotherapeutic regimens for the treatment of canine leishmaniosis
have relied upon pentavalent antimonials that have to be administered by injection
[95]. Recently, the alkyl phosphocholine miltefosine, originally developed for the
treatment of cutaneous neoplasia in humans and used for the treatment of leish-
maniosis [96], has been approved for the treatment of leishmaniosis in dogs [97].
This has the advantage that it can be administered orally, rather than by injection. In
addition, the antiemetic dopamine D2 receptor antagonist domperidone, which can
be administered orally on a daily basis, has also been shown to modulate the course
of leishmaniosis in dogs [98].

There are a number of potential novel approaches to insulin delivery that avoid
the need for parenteral injection, such as the oral, nasal, and transdermal routes [99]
with technologies such as nanotechnology [100], which, if proven feasible and cost
effective, will facilitate owner compliance. Some of these [101] have been investi-
gated in dogs and would simplify treatment considerably but have not yet been
achievable outside experimental settings. Although inhalation has been used as a
route of administration for insulin in humans [99, 102], this has not been highly
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acceptable to patients [99] and is not necessarily easier to administer than subcuta-
neous injection in veterinary patients. With earlier diagnosis of diabetes in cats,
there may also be a role for oral hypoglycemic agents if these can be formulated
suitably to permit relatively infrequent and easy administration.

A recent advance in companion animal ectoparasite control is spinosad, a natu-
rally occurring spinosyn from the crop protection field [103]. Spinosad is a systemi-
cally active compound that is administered once monthly in oral tablet form to dogs
for the control of fleas [104, 105]. This active or more correctly its market dynamics
has to some extent shifted the market dynamics within the flea control segment.
It is probable, given the success of this innovative approach, that further advances
will be seen in this field. Future developments in this field are also likely to come
from the crop protection field and will continue to focus on easy application and
increasing compliance.

Traditional ectoparasiticide products were applied as powders, sprays, and collar
formulations. Many of these formulations suffer from a relatively short duration of
action and thus require frequent application to avoid gaps in protection. In the early
1990s, lufenuron, a benzoylurea, was shown to be effective against developing
stages of fleas after oral administration once monthly [106-109] and as a long-
acting (6-monthly) injectable formulation [110], relying on subcutaneous tissue
reservoirs for sustained activity.

Compliance with year-round heartworm preventive administration is poor [82].
The development of a sustained-release injectable active over 6 [111] or 12 months
[112] reduces the need for companion animal owner compliance. In human contra-
ception, solid dosage forms for oral administration on a daily basis have in part been
replaced by implant-technology releasing progestogens over a period of months
[113] to years [114]. In veterinary medicine, gonadotropin analogs delivered using
this type of technology have been approved for use in dogs and horses [115-117]
and have further advanced this technology further by the utilization of a biodegrad-
able formulation [116], precluding the need for (surgical) removal. This type of
technology, which may be applicable to other market segments, is interesting
because it provides prolonged action with minimal intervention.

Traditionally injectable antibiotic formulations had to be administered on a daily
basis. The inherent long duration of activity of a cefovecin, an extended-spectrum
cephalosporin, in dogs and cats [118] has allowed the development of a formulation
that maintains concentrations above the ex vivo minimum inhibitory concentration
(MIC) of Staphylococcus pseudintermedius for around 12 days in dogs [119] and
Pasteurella multocida for around 14 days in cats [120]. Although the cost of this
long-acting injectable agent is higher than a course of potentiated amoxicillin tab-
lets, this may be offset by the lack of need for owner compliance with the former
and thus a lower rate of treatment failures [121], at least for uncomplicated bacterial
infections. However, there is some concern, particularly for pathogens that are less
susceptible, that concentrations may be below the MIC for prolonged periods lead-
ing to emergence of resistance [122].

Carprofen and meloxicam injectable has been used for a number of years as a
tool in the management of perioperative pain in cats [123, 124] and robenacoxib
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[125] has recently been added to this therapeutic armory. However, what is still
missing in this field is the ability to reliably detect and monitor pain in this species.
The fact that cats either show few signs or fall almost into a rage makes conducting
trials in clinical cases particularly challenging. Although models have been devel-
oped to reliably measure and assess the effects of this class of agent in the cat, the
step from this into clinical efficacy and safety field trials and beyond into routine
use in clinical veterinary practice is still in its early stages.

2.8.3 Topical application

Topical application is commonly used for local action in the skin. Corticosteroids
are used commonly for topical treatment of skin disease in companion animals,
particularly dogs. Many topical formulations are oil-based suspensions for application
into the external ear canal or creams and ointments for topical application to the
skin. Nongreasy gel [126] and spray [127] formulations are also available. The lat-
ter may even provide an alternative for oral ciclosporin (also referred to as
cyclosporine, cyclosporin A, or cyclosporine), a calcineurin inhibitor, in the man-
agement of allergic skin disease (atopic dermatitis) in dogs [128]. Novel calcineurin
inhibitors are available and may facilitate improved treatment outcomes and com-
pliance through their efficacy profiles and improved formulations (less frequent
dosing).

The use of corticosteroids in dermatology, allergy, and asthma, particularly in
humans, is frequently limited by potentially serious side effects, related to the
effects of these agents on carbohydrate, protein, and fat metabolism and the immune
system. The anti-inflammatory effects of the corticosteroids are presumed to be
mainly due to the inhibition of transcription by the glucocorticoid receptor, while
the side effects, in the main, are due to activation of transcription. A number of
newer agents, such as hydrocortisone aceponate [127] and mometasone furoate
[129], are available for topical use in dogs. These improve on the potency of older
agents, such as betamethasone valerate [130, 131], but without necessarily an
increase in side effects. For example, mometasone furoate is potent but does not
dramatically interfere with allergy tests in dogs, following application into the
external ear canal at the recommended dose rate for 7 days [132]. Research efforts
in human medicine have focused on developing so-called dissociated steroids,
where the anti-inflammatory effects and adverse effects are uncoupled (the so-
called transrepression hypothesis), with the delivery of an agent that has anti-
inflammatory effects without the major side effects associated with prolonged, high
dose use of the current corticosteroids [133]. This area has yet to yield suitable
steroidal agents and has led to efforts to develop nonsteroidal agents that are gluco-
corticoid receptor ligands [133, 134]. It remains controversial as to whether this
is in fact achievable [133, 134] and the cost constraints in animal health may
lengthen the time before which these agents would be seen in animal health, should
such a breakthrough be reached. There could be a significant role for such agents in
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veterinary dermatology, particularly in the management of atopic dermatitis, for
these agents as and when they become available.

In the late 1970s, it was noted that some candidate herbicides had insecticidal
activity. Insecticides used in crop protection suffered from user (and consumer)
safety concerns, environmental persistence, and rapid development of tolerance.
This led to concentrated efforts to develop custom-designed chemicals that
specifically target the insect nervous system bringing with them improved user
safety, reduced environmental persistence, and, hopefully, slower development of
resistance. These new compounds (imidacloprid and fipronil) were both insect neu-
rotoxins, with rapid effects against susceptible adult insects [135]. Fipronil was
developed as a spray formulation for the treatment of fleas on dogs and cats [136].
This was soon followed by the development of low volume spot-on formulations of
imidacloprid [137, 138], permethrin [139], and fipronil [140] for companion animal
ectoparasite control. Following application the lipophilic active agents persist within
the stratum corneum, the viable epidermis, and in the pilo-sebaceous units [141,
142]. These products have changed the small animal ectoparasiticide segment for-
ever. Today, there are many such products, which often have their origins in crop
protection. A recent entry to this segment is indoxacarb—the only oxadiazine insec-
ticide available in animal health and the only agent that is a pro-insecticide, requir-
ing enzymatic activation or bioactivation (decarbomethoxylation) in the insect
(purportedly by esterases and/or amidases) to produce a highly insecticidal active
metabolite [143]. Indoxacarb is only weakly active in its parent form, has short
environmental persistence, and is essentially detoxified by mammalian hepatic
enzymes (by hydroxylation of the inandone group and hydrolysis of the car-
bomethoxy group) with the insecticidal activity residing in the S-isomer [143].

There are also a number of parasiticides that can be applied topically for sys-
temic activity [144]. The use of these agents solely or in combination with more
traditional topical ectoparasiticides has extended the spectrum of activity of the
traditional spot-on product to include internal parasites (such as heartworm) as well
as other ectoparasites, such as mites [145, 146].

Topical application has the advantage that it can get around the need for oral
administration—which may be of particular use in the cat. Anthelmintics have tra-
ditionally been administered as oral tablets and more recently as flavored tablets in
dogs and cats [147-149]. Emodepside is a semisynthetic derivative of a natural
N-methylated cyclooctadepsipeptides [150] produced by the fungal microflora
(Mycelia sterilia) of Camellia japonica leaves that inhibits nematode pharyngeal
pumping [151]. This has been developed as a novel spot-on formulation for cats
[152], removing the need for oral administration. Similarly, thiamazole, for the
treatment of feline hyperthyroidism, can be delivered topically instead of by orally
administered tablets. Extemporaneously prepared formulations using pluronic leci-
thin organogel appear to be associated with fewer gastrointestinal side effects [153]
presumably associated with poor skin penetration with the majority ingested orally
by the cat during grooming [154]. Recently, a novel lipophilic topical formulation
of thiamazole appears to have met the high quality standards required for commer-
cialization [155].
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Demodectic mange was traditionally treated with amitraz, a formamidine insec-
ticide, which, despite its efficacy at insect and tick octopamine receptors [156], is
fraught with difficulties in producing a user-friendly formulation and user- and
patient-related issues due to its agonist effects at alpha-2 adrenoreceptors in mam-
mals [157]. The advent of spot-on products containing amitraz [158] was a step
forward, although the risk of systemic side effects and strong chemical smell are
still drawbacks. The efficacy of spot-on products versus demodectic mange remains
a challenge, with currently marketed products requiring to be administered more
frequently than is required to control other ectoparasites (e.g., every week to 2
weeks) [159-161]. Thus, there is still significant room for improvement to ensure
compliance with treatment. There are new developments in the formamidine insec-
ticides, but it remains to be seen whether these newer compounds have good efficacy
but fewer side effects and drawbacks.

2.9 Delivery Devices

Injection devices, with or without a needle, have been around for decades [162]
although only the former have been in routine use for subcutaneous administration
in the last 25 years [163, 164]. These devices have helped to improve both patients’
quality of life and compliance with therapy [164]. It has only been very recently that
this technology has been adapted to veterinary use [165-167].

Percutaneous drug delivery in the form of patches has been used in human medi-
cine since the mid-1980s. Following the availability of opioid patches for transder-
mal delivery in humans, these agents have been investigated for use in veterinary
medicine [168]. Although this type of technology makes drug delivery easy, it is not
particularly suitable for use on an outpatient basis in dogs and cats [169]. There
have been advances in this area [170], but this means of delivery is not yet in wide-
spread clinical use; however, further advances can be expected as a means of deliv-
ering pain control without injection is desirable.

Products for the treatment of otitis externa in dogs generally contain an antibi-
otic, antifungal, and corticosteroid. Many of the agents have been used for many
years, but there are a number of novel agents, such as the triazole antifungal posa-
conazole and the corticosteroid mometasone furoate [129]. These products are usu-
ally delivered in a drop-wise fashion into the external ear canal from a conventional
plastic bottle. Recently, an antimicrobial-corticosteroid preparation has become
commercially available in a pump [171], which simplifies treatment administration
although limited in terms of only being able to administer one dose volume irrespec-
tive of the size of the patient. In addition, expandable ear wicks for use with aqueous
therapeutic agents similar to those employed in human medicine [172] and ear pack-
ing have become popular means of reducing the need for intervention by companion
animal owners in the treatment of this chronic, often allergy-based, condition. Many
veterinary dermatologists compound their own formulations combined with either
an ear wick or ear packing enabling the treatment to remain in situ in the external ear
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canal while absorbing exudate for a period of a few weeks following cleaning of the
external ear canal. To date, this type of longer acting delivery technology has not yet
become widely available commercially. Given the frequency of this indication and
its chronicity, it is likely that further advances will be seen in terms of improved
delivery perhaps bypassing the companion animal owner, in this field.

2.10 Food Interactions and Diet

One way of simplifying administration for many companion animal owners is the
administration of the treatment with food. The potential of food and/or feeding sta-
tus to alter drug absorption and thus systemic availability has been recognized for a
long time. Food can impact the pharmacokinetics of a drug through several mecha-
nisms, including, but not limited, to enhancement in drug solubility, changes in
gastrointestinal physiology, or direct interaction with the drug. Some of these
effects, such as cation chelation by the tetracyclines, have been long known [173].
Significant food effects complicate the development of new drugs, especially when
clinical plans require control and/or monitoring of food intake in relation to dosing.
In many cases, little is known about the drug—food interaction. This effect can either
be positive [93, 174—179]—absorption is enhanced by the presence of food in the
gastrointestinal tract—or negative [85, 176, 180—182]. There are models available
that can help predict the qualitative effect of feeding status on drug absorption [183].
Developing specific formulations, such as a self-emulsifying drug-delivery system,
so that food—drug interactions are reduced, minimized, or avoided, may offer a pos-
sibility in future [184, 185]. But, perhaps more importantly, knowledge about the
effects of feeding status on drugs used in companion animals needs to be investi-
gated further.

Appropriate diet has been used to support traditional pharmaceutical therapy for
decades in the form of, for example, salt restriction in cardiac disease. So-called
prescription diets have been available commercially for more than 20 years.
Recently, an iodine-restricted diet has been commercialized for the management of
hyperthyroidism in cats. Iodine restriction is not new and is used on a short-term
basis for 1-2 weeks prior to radioactive iodine therapy in humans [186]. Long-term
dietary iodine restriction is controversial as iodine deficiency has a number of well-
documented effects including hyperthyroidism and goiter [ 187] and may have nega-
tive effects on cardiovascular health [188]. That said, similar to diets that, by
managing carbohydrate intake for diabetic cats, can potentially alter insulin require-
ments [189, 190], the iodine-restricted diet presents a potential breakthrough in the
sense that approaching therapy by means of dietary control is a likely target for
future development. In future, further therapeutic diets may become available.
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2.11 Individualized Treatment and Pharmacogenomics

Antibiotic treatment has been targeted to suit the individual for many years through
the use of bacterial culture and antibiotic susceptibility testing. More recently, sur-
rogate parameters have been used to establish clinical and epidemiological break-
points. For time-dependent antibiotics (e.g., penicillins and cephalosporins) the time
above the minimum inhibitory concentration (T>MIC) is used to predict clinical
efficacy [191]. For time-independent (otherwise known as concentration-dependent)
agents (e.g., aminoglycosides, fluoroquinolones) the ratio of Cmax to MIC and/or
AUC to MIC is used [191]. Finally, the “mutant selection window”” hypothesis pos-
tulates that a specific drug concentration zone exists where antibiotic exposure
selects for mutant bacterial strains with reduced drug susceptibility [192]. This
approach, using the ratio of AUC to the mutant prevention concentration (or MPC —
the MIC of the least susceptible mutant in a colony), focuses on maintaining drug
concentrations throughout the dosing interval to try to decrease the emergence of
resistance [192]. Although there has been some research in this area, to date there is
little data on the use of surrogate parameters in veterinary medicine. It is expected
that there will be further advances in this area of pharmacokinetic—pharmacodynamic
integration to better tailor therapy to suit the individual patient.

The impact of the ATP binding cassette (ABC) transporter protein superfamily
on drug pharmacokinetics and pharmacodynamics has been increasingly recog-
nized. P-glycoprotein (P-gp), the product of the ABCB1 (formerly the multidrug
resistance or MDR1) gene, is among the most well-characterized drug transporters,
particularly in veterinary medicine. P-gp is expressed by a variety of normal tissues,
including the intestines, brain capillary endothelial cells, renal tubular cells, and
biliary canalicular cells, where it functions to actively extrude substrate drugs [193].
In this capacity, P-gp limits oral absorption and the entry of many drugs into the
central nervous system as well as enhancing their excretion from the body. Many
drugs used in veterinary medicine are substrates for P-gp, including many chemo-
therapeutic agents and macrocyclic lactones. A naturally occurring, four base pair
deletion mutation in the ABCB1 gene occurs in many herding dog breeds, including
collies, Australian shepherds, and Shetland sheepdogs [194-200]. The mutation
(ABCBI1-1A) renders affected animals extremely susceptible to adverse effects of
P-gp substrates at doses well below those tolerated by dogs with the wild-type geno-
type because they are unable to transport these agents from the brain back into the
blood [194, 196, 198-200]. Further investigation of this area will likely lead to more
targeted individual therapy.

While inter-individual variation in drug metabolism is well recognized in human
medicine, there is an ongoing debate on population kinetics in veterinary medicine.
Population kinetic studies are not mandatory but provide further evidence to sup-
port field efficacy and safety trials based on selection of the correct dosing regimen
[174]. Tt is likely that individualization of treatment will continue to develop and in
future there may even be specific product information for subpopulations within a
species.
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2.12 Generics, the cascade and compounding

Animal health companies invest up to somewhere in the region of 10% of their
annual turnover into research and development [9]. In fact, the cost of development
has increased by more than 150% [9]. Costs and complexity are likely to continue
to increase in line with human health, despite the fact that the animal health market
is far smaller than its human counterpart.

2.12.1 Generics

A generic veterinary product is a product with the same quantitative and qualitative
composition (i.e., active substance and pharmaceutical form) that has been demon-
strated, in appropriately designed bioavailability studies, to be bioequivalent to the
reference product. Bioequivalence is a complex area [201]. The assumption is that
if two products are bioequivalent then the pharmacological effects, in terms of
safety and efficacy, should be more or less the same. However, there are tremendous
implications for other important parameters, particularly those related to efficacy,
because the pharmacokinetics of the reference and generic product are generally not
identical. In addition, there are a number of situations, such as active agents with
highly variable pharmacokinetics, prolonged-release formulations, and topical
products, where straightforward bioequivalence calculations may not be appropriate
[202-205].

In human health, the launch of generic products, after data and patent protection
of reference products have expired, has significant financial impact. Thus, it is no
surprise that the protection of intellectual property frequently leads to litigation
[206]. In animal health, the protection of intellectual property is equally as impor-
tant as it is essential to recoup product development costs [207], which are in the
region of €50 to 200 million (or around US$65 to 265 million) per product [9].
Authorized veterinary generics exist legitimately and can be used by veterinarians
in the same way as other authorized veterinary medicines. Human medicines
(including generics) that are similar to the authorized veterinary medicines may not
be used unless there is no suitable veterinary medicine available.

There are generic products in many segments of the companion animal market as
a number of the active ingredients found in key reference brands no longer benefit
from intellectual property protection. Generic entrants make market segments
increasingly crowded and, although price tends not to fall as dramatically as it does
in human medicine, the pricing structure within a segment is generally altered.Some
reference brands have still been able to maintain a competitive edge by adding addi-
tional claims, changing formulation (e.g., from traditional tablets to flavored chew-
able tablets or by adding additional active agents [52]). Given the costs incurred in
and time required (around 8—12 years) [9] to develop new animal health products, it
is likely that intellectual property, not only in and around new chemical entities but
also on formulations and manufacturing processes, will remain an important and
highly competitive,and potentially litigious, area.
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2.12.2 The cascade

European Union legislation is designed to ensure the quality, safety, and efficacy of
veterinary medicines. It has, however, been recognized that there are circumstances
where the benefits of treatment with unauthorized medicines outweigh the potential
risks. This, legal exemption, is known as the “prescribing cascade” and is intended
to increase the range of medicines available for veterinary use.

The cascade provides a legal mechanism that allows veterinarians to use their
clinical judgment to prescribe a suitable medicine where no authorized veterinary
medicine exists. If there is no medicine authorized for a specific condition, the vet-
erinarian caring for the animal may prescribe another product, such as one licensed
for use for another condition, another species, in another country or for human use,
subject to specific conditions, including where appropriate import requirements.
It is only if there is no such medicine available that a medicine can be prepared
extemporaneously (by definition provided, made, or adapted as an expedient; make-
shift) by a veterinarian, pharmacist, or the holder of an appropriate authorization to
manufacture.

The choice of medicine under the cascade should be based on clinical grounds
and not on cost. Thus, it is not possible to choose a product approved for use in
humans just because it is cheaper than a veterinary product. The cascade not only
applies to the choice of medicine but also, for example, to the dose rate chosen. Any
variation to what is stated on the license of an approved veterinary product would
constitute off label (or extra label) use.

2.12.3 Compounding

The extemporaneous manufacture (or compounding) of medicines for use in ani-
mals, frequently by so-called compounding pharmacies, is far more common in the
United States [208] than in the European Union [209]. Compounding is generally
considered to be an option when the compounded product provides an individual
patient with a significantly different product than that available commercially, such
as a product compounded to facilitate dosing of an animal with a body weight lower
than targeted by the commercially available tablet sizes or one without a coloring
agent or excipient to which a particular individual is allergic. In general, since com-
pounded products are exempt from standard approval requirements, including those
relating to manufacturing quality [210], it is not intended that they be advertised or
promoted.

The responsibility of ensuring that the medicine used is both safe and effective is
the responsibility of the veterinarian caring for the animal [208]. Compounding,
while it may be appropriate for the optimal treatment of specific cases, is by nature
not intended for widespread use as it can be fraught with potential pitfalls, particu-
larly with regard to pharmaceutical quality [208, 211]. Excipients may differ, batch
testing may not be performed, long-term testing of the stability of the finished product



34 L.L.I. Horspool

is often not conducted, and the shelf life before and after opening [212, 213] and
optimal conditions for storage may not be known [212-214]. For example, it has
been shown that compounded protamine zinc insulin seldom conforms to the
United States pharmacopoeia (USP) [215]. In general, there is a dearth of public or
published information on the content and characteristics of extemporaneously pre-
pared products, even those in almost routine use for companion animals in the
United States.

There generic products in many segments of the companion animal market as a
number of the active ingredients found in key reference brands no longer benefit
from intellectual property protection. Generic entrants make market segments
increasingly crowded and, although price tends not to fall as dramatically as it does
in human medicine, the pricing structure within a segment is generally altered.
Some reference brands have still been able to maintain a competitive edge by add-
ing additional claims, changing formulation (e.g., from traditional tablets to flavored
chewable tablets or by adding additional active agents [52]). Given the costs incurred
in and time required (around 8—12 years) [9] to develop new animal health products,
it is likely that intellectual property, not only in and around new chemical entities
but also on formulations and manufacturing processes, will remain an important and
highly competitive, and potentially litigious, area.

2.13 Regulation and pharmacovigilance

2.13.1 Regulation

The quality, safety, and efficacy of animal health products have to be demonstrated
and undergo scientific review by the regulatory authorities before such products can
be granted a license. The process ensures that only those products of a defined stan-
dard, which have been tested thoroughly and reviewed carefully, reach the market-
place [9]. As part of this process a file or dossier containing all of the data pertaining
to all of the studies conducted with a product is submitted to the competent
authority.

In the United States, the Department of Agriculture (USDA) is responsible for
vaccine registration, at least for those products that are for the prevention of infec-
tious disease [216]. Within the same jurisdiction, the Environmental Protection
Agency (EPA) is responsible for the regulation of pesticides, including products
with topical activity for the control of ectoparasites on dogs and cats, and the Food
and Drugs Administration’s (FDA) Center for Veterinary Medicine (CVM) is
responsible for the regulation of pharmaceutical products, including pesticides that
work systemically and thus require a veterinary prescription [216]. The European
Medicines Agency is the central body with groups responsible for the approval of
human and veterinary medicines. The centralized procedure is obligatory for medic-
inal products derived from biotechnology and for other products where a new chem-
ical entity and/or delivery or formulation technology is used [9].



2 Animal Health Markets and Opportunities: Companion Animal Landscape 35

Product approval is not a one-off procedure but ongoing work is required to
defend the licenses of existing products, which utilizes around 35% of animal health
companies’ annual budget for research and development [9]. Not only that, but
requirements are, in general, increasing and becoming more stringent [9]. With the
increasing complexity of the regulatory constraints, it is expected that, at least for
innovative and novel animal health products, the time to market and costs will con-
tinue to increase. A number of initiatives have promoted harmonization. Under the
International Cooperation on Harmonization of Technical Requirements for
Registration of Veterinary Medicinal Products (VICH), the US, European Union,
and Japan, observed by Canada and Australia/New Zealand, have worked towards
harmonization of the technical data requirements prior to granting market authori-
zation [217]. This has led to a number of guidelines that have been implemented,
including one for veterinary medicinal products including vaccines.

Other initiatives have aimed at promoting innovation and increasing the number
of approved veterinary medicinal products, such as the EMA initiative for assisting
micro-, small-, and medium-sized pharmaceutical businesses [218]. At least 31
companies (16 in animal health and 15 companies developing products for both
human and veterinary medicine) have met the strict criteria for the Small- and
Medium-Size Enterprise (SME) initiative. However, the success rate of these con-
cerns has been lower than for larger enterprises, mainly due to quality issues [218].
To address a gap in animal welfare, minor use, minor species (MUMS) regulations
have been put in place to cover not only these so-called minor species but also less
common [minor] use of products in major companion animal species [219-221].

2.13.2 Post marketing surveillance

Pharmacovigilance (or post marketing surveillance) involves the monitoring,
researching, assessment, and evaluation of suspected adverse effects of veterinary
medicinal products (including lack of expected efficacy and effects in human users).
Data is collected not only throughout the development of a veterinary medicinal
product but also after a product has been granted approval. Many countries have
well-established spontaneous reporting systems that allow veterinary healthcare
providers and users to report suspected adverse drug reactions. These reporting sys-
tems apply to all medicines used in animals whether within the label for a veterinary
medicinal product or relating to off (or extra) label use.

Important lessons can be learned about the performance of agents in a population
after a product has been launched onto the market. This is related to the use of the
product in much larger numbers of animals and reflects potential variance in phar-
macokinetics (e.g., rate and extent of absorption) as well as interactions both with
other agents and with the altered physiology found in many disease states. The col-
lation of pharmacovigilance data can lead to adjustment of the product license to
take into account effects seen when used in the population intended to be treated.
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2.14 Conclusions

In the years to come, the worldwide market for companion animal health is expected
to grow further. It will also continue to become more specialized. Major drivers of
this are the continued strengthening of the bond between owners and their animal
companions, increasing companion animal owner awareness, and increasing com-
panion animal owner demands and expectations for companion animal care. With
increasing urbanization, there will continue to be a shift in the species and type of
companion animals kept and, while growth in the care of these species is expected,
this will of course be influenced by economic, social, and demographic trends.
There is a need for evidence-based studies in companion animals and this, along
with increasing global regulatory requirements, will continue to increase product
development costs. While new chemical entities will continue to emerge, influenced
by the much larger arena of human health, and to challenge traditional delivery
concepts, there will also be increased focus on differentiating products through
novel delivery technology designed to increase companion animal owner compli-
ance and thus enhance efficacy.
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