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Summary

The treatment of separation anxiety in dogs involves the combination of behaviour maodification therapy,
envienvironmental management and pharmacotherapy. Tricyclic antidepressants with strong
serotonin-reuptake inhibiting properties appear to be the first choice for drug therapy, with additional
administration of benzodiazepines in severe cases. With proper management, cases of separation anxiety carry
agood prognosis.

Introduction

Separation anxiety is a distressing disorder for both the dog and its owner. It is a common problem;
accounting for between 5 and 21% of casesin behaviour practice [1]. A diagnosis of separation anxiety may
be made when a dog shows signs of anxiety (notably defecation, urination, destruction or vocalisation) in the
absence of the owner [1-3]. It is very important before any treatment is started that an accurate diagnosisis
made, and other causes with similar signs (e.g. destruction due to boredom, inappropriate defecation or
urination due to lack of house-training, barking at people approaching the house) are excluded. A critical
factor in the aetiology of many cases of separation anxiety appearsto be a high degree of attachment (termed
hyperattachment) between the dog and its owner. Therefore, in lay terms, the dog becomes emotionally
dependent on the company of certain people, and shows anxiety when they are absent.

Management of separation anxiety isimportant for several reasons including:

1. welfare of the dog (chronic anxiety must be considered unhealthy and we can assume that anxious dogs
are suffering);

2. repeated destruction or soiling of the house is unacceptable to the owners of the dog;

3. barking in the absence of the owner can be intolerable for neighbours.

It is doubtful if one can ever "cure" a case of separation anxiety in the sense of producing irreversible
normalisation of the dog’s behaviour. However, the condition can certainly be "controlled" in most cases to
establish a situation that is acceptable to both the dog and humans. Management of separation anxiety
involves environmental management and behaviour modification, with or without additional pharmacol ogical
therapy [1,4]. Optimal control appears to be achievable when all three are combined [1,4-8].

Behaviour M odification and Environmental M anagement

It is outside the scope of this review to discuss behaviour and environmental programs for separation anxiety,
severa have been published [1,3,4,6]. The principles of behaviour modification involve: no punishment (e.g.
for destruction or elimination in the house), increase exercise, relaxation training, reduce excitement at
departures and reunions, uncoupling of departure cues, and desensiti zation to departure and absence of the
owner [8].

Results of clinical trials show that behaviour therapy leads to improvements in the behaviour of some dogs
[6,7,9], athough there is no hard data to prove its efficacy since time or placebo alone might lead to
improvements. In the largest trial of separation anxiety published to date, improvement in destruction,



defecation or urination was reported in 50 - 57% of dogs with 3 months behavioural therapy [6]. Two
principle limitations of behaviour therapy wereidentified in thistrial:

1. many dogs did not respond, a 50% response rate is equivalent to a 50% non-response rate;
2. the onset of improvement was not fast, for example only 31% of dogs were reported to have improved
for destruction after amonth of therapy [6].

The limitations of behaviour therapy alone were recently re-emphasised, an important point being that, in
practice, owners are not willing to implement ful behaviour therapy programs [8]. Therefore, although
behaviour therapy and environmental modification alone might certainly be sufficient in some cases,
combination with drug therapy appears to offer the optimal control of separation anxiety [6,8]. Likewise,
although using drugs alone may control effectively the signs of separation anxiety, it can be assumed that the
relapse rate would be high once the drug was stopped, since the underlying (behavioural) cause of the problem
would not be corrected [5].

Phar macological Treatment

A number of drugs from different classes may be useful to manage separation anxiety in dogs. Although drugs
can (in theory) be used as monotherapy, it is recommended that they be used only as adjuncts in addition to
behaviour therapy and environmental modification. The objective of medical therapy isto relieve anxiety and
not to treat or suppress specific symptoms (e.g. destruction, vocalisation). The most extensively documented
drug, and the only one approved worldwide for separation anxiety in dogs, is clomipramine hydrochloride
(Clomicalm®), commonly described as clomipramine. L-deprenyl (Anipryl®), also known as selegiline
(Selgian®), is approved worldwide in dogs, but has an approval for "separation problems' only in certain
European countries. However, to the knowledge of this author, no data from controlled trials showing the
efficacy of L-deprenyl in separation anxiety have ever been published in referred journals.

Due to limited space, only a short review of different classes of drugs that may be useful to treat separation
anxiety in dogsis given below [3,4,10,11]. Thisisfollowed by a more detailed summary on clomipramine. It
should be emphasised, that with the exception of clomipramine and L-deprenyl/selegiline, none of the drugs
discussed below are registered for separation anxiety in dogs, and their efficacy and tolerability in this species
may not have been studied in detail. Although it is possible to extrapolate some information from the human
literature, the pharmacology of drugs may differ significantly between humans and animals. Before starting
therapy with non-licensed products, therefore, veterinarians should discuss the benefit-risk ratio with owners
of dogs. It isimportant that any drug being used to manage separation anxiety should not interfere with any
behaviour modification being attempted; therefore drugs that are heavily sedative or impair memory or
learning are not suitable for long-term use.

Tricyclic Antidepressants (TCAS)

These drugs block the neuronal reuptake of noradrenaline and (additionally for certain agents) serotonin
[10-13]. Examples include clomipramine and amitriptyline. Blockade of reuptake of noradrenaline or
serotonin seems to confer antidepressant activity in humans, but blockade of serotonin reuptake appearsto be
necessary for anti-anxiety activity. Many TCAs also antagonise cholinergic muscarinic receptors, and this
action isthe origin of most of their adverse effects in humans: dry mouth, inhibition of bladder contractility,
increased intra-ocular pressure and tachycardia with arrhythmias. The drugs also reduce the convulsion
threshold and can worsen pre-existing epilepsy. The commonest side effects of clomipraminein dogs are
sedation and vomiting [6].

Logically, TCAswith predominately serotonin reuptake inhibiting properties should be the most suitable in
dogs with separation anxiety. Certainly, clomipramine appears to be highly selective as a serotonin reuptake
inhibitor in dogs and has no detectable anticholinergic properties at therapeutic doses[14,15]. Although some
authors have attributed the beneficial effects of clomipraminein controlling the signs of separation anxiety to
anticholinergic actions, the evidence available indicates that this is not the case and that inhibition of
serotonin-reuptake is the principle mechanism of action [14,15].

A second TCA, amitriptyline, has been recommended by some authors for separation anxiety in dogs|[11,16].
Although less expensive than newer TCAs or SSRIs, amitriptyline is less selective for serotonin reuptake than
clomipramine, and is reported to be less effective and have more anticholinergic and sedative effects[14,16].
Neither amitriptyline nor clomipramine have effects on cardiac rhythm in healthy dogs [15,17]. In addition,



neither drug negatively affects memory or learning, at least in rats[18,19]. Although not proven, it is possible
that these drugs may improve the ability of dogsto benefit from behaviour therapy, since the animals may be
more responsive to this therapy when less anxious. TCAs with serotonin reuptake inhibiting properties,
notably clomipramine, are the drugs of first choice for the management of stereotypic behavioursin dogs
[20-24], and this property is useful in cases of separation anxiety which have additional stereotypic
components to their behaviours.

Selective Serotonin-Reuptake I nhibitors (SSRI s)

These agents selectively inhibit serotonin reuptake and have few effects on noradrenaline reuptake or
cholinergic receptors. They can be expected to have a profile in dogs similar to clomipramine. Although hard
data on these agentsis lacking, they should in theory be useful drugsin cases of separation anxiety. Use of
fluoxetine at a dose of approximately 1 mg/kg per day was described in 6 dogs with separation anxiety [25].

Benzodiazepines

These drugs are potent anxiolytics and work through potentiation of the (inhibitory) neurotransmitter
y-aminobutyric acid [10]. Although these agents are potent anxiolytics, their effects on anxiety are frequently
associated with sedation. Benzodiazepines are therefore not suitable for long-term use in separation anxiety, as
they impair memory and would be expected to diminish the dog’ s receptivity to behaviour therapy . In
addition, they may induce dependence or tolerance with long-term treatment, and therefore need to be
withdrawn gradually after long-term use [10]. Although no controlled studies have been published,
benzodiazepines are reported to be useful as short-term agents, for example at the start of the therapy in
severely affected dogs or in refractory cases[4]. Since benzodiazepines have a short duration of action, they
should be administered shortly before the maximal anti-anxiety effect is desired. Benzodiazepines are reported
to be disappointing when used alone in cases of separation anxiety, but may be very useful when used in
combination. For example, a case receiving clomipramine may benefit at the start of treatment with
alprazolam administered one hour before the planned departure of the owner [4]. Once the anxiety at
departure has been controlled, the alprazolam can be slowly withdrawn leaving the dog to be maintained on
the TCA. If abenzodiazepine is used in combination with a TCA such as clomipramine, reduction of the dose
of both or either of the drugs might be necessary as these classes of drugs may have additive effects, notably
producing sedation. Unfortunately no guidelines on doses of benzodiazepines and TCAswhen used in
combination have been published. Extreme care must be exercised with the use of benzodiazepinesin dogs
exhibiting aggressive behaviour, which may be worsened.

M onoamine Oxidase I nhibitors

These agents act primarily to increase brain levels of dopamine, and are therefore used in humans to treat
Parkinson’ s disease and depression [26]. In addition, they have neuroprotective properties that may account
for the use of L-deprenyl to treat cognitive dysfunction in dogs. Although L-deprenyl is registered in some
European countries for "separation problems” in dogs, no controlled efficacy data have been published. From
amechanistic view, strong anti-anxiety properties would not be expected.

Monoamine oxidase inhibitors may have serious interactions with many classes of drugsincluding TCAs and
SSRIs. In the absence of datain dogs, it is advised not to use these drugs in combination, and to allow a
washout period (e.g. 2 weeks) when changing treatment.

Azaperones

The azaperone buspirone has relatively selective anti-anxiety properties working via serotonin. It is reported
not to produce sedation, and in theory could be useful to manage cases of separation anxiety in dogs [10].
However no data have been published in dogs. In man, buspirone has the disadvantage of having aslow onset
of action.

Antipsychotics

Also termed neuroleptics or major tranquillisers, the antipsychotics act as dopamine antagonists [10]. They
include the phenothiazines. Acepromazine is registered for use in dogs (but not for separation anxiety). The
low potency antipsychotics, such as acepromazine, are not recommended for long-term use in cases of
separation anxiety, astheir anti-anxiety effects are not selective, and by non-selectively reducing
responsiveness would be expected to impair the effectiveness of behaviour therapy. The high potency



anti psychotics produce less sedation but more extrapyramidal side effects than their low potency counterparts.
Although the antipsychotics might, at least in theory, be useful for short-term control of the signs of separation
anxiety, the benzodiazepines appear to be more suitable.

Table 1. List of drugsthat may be useful for the therapy of
Separ ation anxiety in dogs.
All agentsare given orally [10,11].

| Tricyclic Antidepr essants

| Amitriptyline |1 - 2 mg/kg q12h to start

| Clomipramine |1 - 2 mg/kg q12h (or 2 - 4 mg/kg g24h)
\ Selective Serotonin Reuptake Inhibitors

| Fluoxetine |1 mg/kg q24h
|

|

|

|

|

|

|

|

Paroxetine |1 mg/kg g24h
Benzodiazepines
Alprazolan  |0.01 - 0.1 mg/kg
Clorezepate  |0.55 - 2.2 mg/kg
Diazepam  |0.55- 2.2 mg/kg
Others

Buspirone |1 mg/kg g24h
Selegiline 0.5 mg/kg g24h

M anagement of Separation Anxiety with Clomipramine (Clomicalm®)

Clomipramineisthe only drug that is been either registered worldwide or shown in well-controlled published
studies to be effective in separation anxiety in dogs. Although a preliminary study found no clear effect in
dogs with "separation problems' [9], four well-controlled studies have demonstrated clear advantages of
adding clomipramine to behaviour therapy in dogs with separation anxiety [6,7,27,28]. The benefits of
clomipramine were to produce a much faster control of signs of destruction, defecation and urination, and the
advantages were maintained throughout the 2 - 3 month trial (example of resultsin Fig. 1, [6]). A reductionin
vocalisation in cases of separation anxiety has recently been demonstrated [29]. The use of clomipramineis
described in more detail below. Similar properties might be expected with other drugs with strong serotonin
reuptake inhibiting actions.

... Figure 1. Response of dogs with separation anxiety for the sign destruction receiving
. behaviour therapy alone (placebo) or the combination of behaviour therapy and
clomipramine (Clomicalm® at adose of 1-2 mg/kg PO gq12h). P valuesillustrate
== statistical comparisons between groups (significance is p<0.05). - To view thisimagein
e full size go to the IVIS website at www.ivis.org . -

UseInstructions

It is recommended in cases of separation anxiety to use clomipramine only in combination with behaviour
therapy. Once the signs of anxiety have been controlled, and the dog-owner relationship "normalised”, the
clomipramine may be withdrawn. However the owner needs to keep working to maintain an appropriate
dog-owner relationship (e.g. behaviour therapy may need to be continued). The dose of clomipramine
hydrochlorideis 1 - 2 mg/kg administered twice daily or 2 - 4 mg/kg administered once daily. Although not
recommended on the label, some dogs may respond better with higher doses (up to 3 mg/kg twice daily, [3]).
Clomipramine may be given with or without food; in cases where vomiting occurs it is worth trying to give the
drug with food.



Beneficial effects of clomipramine appear rapidly, within the first week, although maximal control of the signs
of separation anxiety may take longer [6,28]. In severe cases, clomipramine alone may not be sufficient to
control immediately the signs of separation anxiety; in these dogs addition of a benzodiazepine (e.g.
alprazolam) at the start of therapy may be considered [4].

The optimal time in the day to administer clomipramine has not been determined. Voith recommended to
administer amitriptyline approximately one hour before the desired maximum effect [11]. A similar
recommendation might be made for clomipramine as peak concentrations in plasma are achieved within one
hour after oral administration [14]. However, the bradycardia noted with elevated doses of clomipramine
administered once daily was maximal approximately 12 hours after administration, which is consistent with a
central mechanism of action [15]. Therefore, it is possible that clomipramine administered once daily would
be most effective given at least 6 hours before the maximum effect is desired, e.g. when the owner must leave
the dog.

There appears to be no need to taper the dose of clomipramine at the end of therapy, in trials sudden
withdrawal of the drug after 2 - 3 months treatment was not associated with any adverse effects. Nevertheless,
worsening of signs of anxiety or stereotypic behaviour has been observed in man with sudden withdrawal of
TCAsincluding clomipramine [30]; therefore tapering of the dose after long-term administration remains a
sensible precaution.

There are no hard data on the optimal duration of therapy with clomipramine, the only advice that can be
givenistreat aslong asis necessary but no longer. In clinical trials, the response rate was good and the relapse
rate was low when clomipramine was administered for 2 or 3 months and then withdrawn [6,7]. Therefore a
minimum treatment time of 2 months can be recommended, although individual dogs may require longer
treatment. Some dogs have received clomipramine continuously for years, the drug was tolerated well and the
signs of separation anxiety were controlled successfully. If long-term treatment is necessary, it isworth trying
to reduce gradually the dosage to the minimally effective dose. It is not known how long therapy with
clomipramine should be continued once the signs of separation anxiety have been controlled. In man, the
relapse rate in cases of panic attacks and stereotypies is higher when clomipramine therapy is withdrawn too
soon [30]. Therefore it would seem logical to continue with clomipramine for at least afew weeks in dogs
even once the signs of separation anxiety have been controlled. Simplistically one can imagine that a period of
normalised brain serotonin function in addition to an absence of anxiety and a normalised dog-owner relation
isreguired to produce the changes in the brain chemistry of dogs that are necessary to produce long-term
resolution of the problem. In agenera article, Voith recommended halving the dose of anti-anxiety drugs after
15 - 20 successful absences, and withdrawing the drug once the dose was so low that it was probably
ineffective [11]. Simpson recommended continuing with clomipramine for 1 - 2 months after the signs had
been controlled [4].

Tolerability and Safety

The commonest side effects of clomipramine in dogs are sedation and vomiting, although in trials these signs
were mild and transient and were not sufficient reason to stop therapy [6,7]. The sedation occurs typicaly at
the start of therapy and is usually self-limiting, as dogs become tolerant to it [4]. Less commonly there may be
changes in appetite and body weight. By virtue of its relatively selective activity on serotonin as compared to
noradrenaline or cholinergic receptors, clomipramine appears to produce fewer adverse effects and be safer to
use in dogs as compared to humans [6,14]. Clomipramine has no detectable anticholinergic effects at
therapeutic doses in dogs, and therefore side effects reported in humans such as retention of urine or faeces,
dry mouth or tachycardia should not be expected. Studies in dogs have shown no significant effects on
intra-ocular pressure, plasma prolactin levels, or heart rate and rhythm in healthy dogs. Nevertheless, the [abel
for Clomicam® carries warnings to use the drug with caution in dogs with pre-existing cardiac disease,
epilepsy or glaucoma, since the safety of clomipramine has not been tested adequately at present in these
conditions [28]. Although previous texts have recommended monitoring of the ECG in all dogs receiving
TCASs, recent work has suggested that thisis not necessary in healthy dogs, athough it might be prudent to do
so in dogs in which the clinician suspects an abnormal cardiac rhythm [15,17]. Studiesin dogs have shown
that clomipramine does not effect heart rate and rhythm in dogs at therapeutic doses, and produces benign
changes (reduction in heart rate) at super-therapeutic doses[15,17].

The US label for Clomicalm® carries a precaution not to use the drug in dogs with aggression [28]. This
appears to be a defensive precaution as no cases of clomipramine worsening cases of aggression have been
reported. However, it is prudent to manage any aggressive dogs with caution, and this includes when using



clomipramine. One small trial reported no negative (or positive) effects of clomipramine in cases of
dominance aggression in dogs [31].
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