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Abstract
Background: Equine pituitary pars intermedia dysfunction (PPID) is treated
with daily pergolide therapy. Owner compliance and its effect on PPID control
have not been previously investigated.
Methods: Clinical records were searched to identify the sample of animals
with PPID treated with pergolide from 2016 to 2019. The signalment was
noted and the dose of pergolide received calculated. Animals were classi-
fied as compliant (receiving ≥90% of the veterinarian recommended dose of
pergolide) or non-compliant, and as controlled (follow-up basal adrenocorti-
cotrophic hormone concentrations within the reference range) or not.
Results: In total, 110 animals were included. The majority (85%) were
≥16 years (mean ± SD 19.8 ± 4.4 years); the most common breeds were Cob
(18%), Thoroughbred (16%) and Welsh (15%); 37% were female and 63% male.
Overall, 48% were compliant and 52% non-compliant. There was no signifi-
cant effect of compliance on laboratory control. Of those that were compliant,
74% were controlled, while 67% of non-compliant animals were controlled.
Univariable analysis revealed a significant (p < 0.001) effect of age and breed
on compliance and control, and of sex on control. On multivariable analysis,
only age (compliance) and breed (compliance and control) were retained in
the final model.
Conclusion: Only half of animals received the recommended pergolide dose;
however, this did not affect laboratory control of PPID.
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INTRODUCTION

In veterinary medicine, compliance describes the
degree to which an owner correctly follows medical
advice and most commonly it refers to medication or
drug compliance. Medication compliance equates to
the owner or person in charge administering the right
medication, at the correct dose, by the correct route, at
the right time, in the correct way, to the right patient.1

Compliance is vital as it results in improved animal
health and welfare. In human medical fields, drug
compliance is frequently measured and rates aver-
age around 50%, although reports vary between 0%
and 100%.2 Compliance tends to be higher with more
severe conditions and lower in perceived less impor-
tant situations.3 Veterinary data predominantly focus
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on dogs and cats and suggest similar short-term com-
pliance rates of between 22% and 80%.4–7

Pituitary pars intermedia dysfunction (PPID) is
a neurodegenerative disorder of the equine pitu-
itary pars intermedia.8 There is loss of the normal
dopaminergic inhibition of this region of the pitu-
itary by the hypothalamus.9 Consequently, there is
continuous stimulation of the pars intermedia melan-
otropes resulting in excessive production of their
normal hormonal products derived from the cleav-
age of pro-opiomelanocortin including α-melanocyte
stimulating hormone, corticotropin-like intermediate
lobe peptide, β endorphin and adrenocorticotrophic
hormone.8 Over time, the continued stimulation
results in melanocyte hypertrophy and eventually ade-
nomatous change.10
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Pergolide (Prascend; Boehringer Ingelheim, Ingel-
heim am Rhein, Germany) is a dopaminergic agonist
registered for the treatment of clinical signs associ-
ated with PPID in horses not intended for human con-
sumption. Pergolide acts as an agonist for both the
D1 and D2 receptors located on the melanotropes;
receptor activation reduces hormone production by
the pars intermedia and should therefore reduce clini-
cal signs.11 The treatment is aimed at controlling the
clinical signs rather than curing the underlying dis-
ease, and lifelong therapy is required.8 Treatment with
pergolide is daily; hence the administration is the
responsibility of the owner. Thus, it is possible that
owners might forget on some days. Anecdotally, per-
golide palatability has been reported as poor in some
animals, dosing ponies under 150 kg accurately can be
difficult as tablets have to be split.12 As a result, owners
may find dosing a difficult process and may not be giv-
ing treatment at the dose or the daily interval specified
by the attending veterinarian.

There is no universal consensus with respect to what
is considered to be a controlled case of PPID. Improve-
ment of the initial clinical signs alone, reduction of the
plasma ACTH concentration to within the seasonally
adjusted reference ranges, or a combination of the two
are all used to assess the control of PPID.13,14 Improve-
ment in the clinical signs can take up to 12 months
and is based on the owner’s subjective assessment,
whereas normalisation of plasma ACTH concentra-
tions is an objective measure of control that should
occur within 4 weeks of commencing pergolide ther-
apy in the majority of animals.15

The aim of this study was to determine the impact of
owner medication compliance on the control of PPID
defined as the return of plasma ACTH concentrations
to within the seasonally adjusted reference interval in
animals with PPID.

MATERIALS AND METHODS

This study was approved by the Royal Veterinary Col-
lege (RVC) Social Science Ethical Review Board (URN
SR2019-0051).

The clinical records from two first opinion equine
veterinary practices, Liphook Equine Hospital and
RVC Equine Practice, were searched to identify ani-
mals with PPID that were being treated with pergolide
between 2016 and 2019. Animals were defined as hav-
ing PPID if they had ≥1 clinical sign (hypertrichosis,
lethargy, weight loss, recurrent laminitis, PU/PD) sug-
gestive of PPID and a basal ACTH concentration above
the seasonally adjusted reference interval at presenta-
tion. These animals were then included in the study
if the amount of pergolide prescribed by the attend-
ing veterinarian was apparent from the clinical record,
and follow-up measurements of basal ACTH concen-
tration were recorded for at least 3 months. Clients
who used a written prescription were excluded as it
was not possible to determine how much pergolide
was purchased. In addition, animals with multiple

frequent changes in recommended dose or animals
that had the dose changed due to the occurrence of
side effects were excluded. The age, breed and sex of
each animal were noted, and appropriate breed and
age categories created. The dose of pergolide each ani-
mal received was calculated by dividing the amount of
pergolide dispensed by the time period between each
dispensing. Animals were classified as being compli-
ant if they received an average dose of pergolide that
was ≥90% of that recommended verbally to the owner
by the attending veterinarian or non-compliant if they
were receiving an average dose of pergolide ˂ 90% of
that recommended. Animals were classified as con-
trolled if their follow-up basal ACTH concentrations
were within the seasonally adjusted reference inter-
val or not controlled if they were not. The reference
interval used was previously established at the same
laboratory used to perform the tests for the current
study.16

Data analysis

The data were analysed using GraphPad Prism 7. The
normality of the continuous data (age) was assessed
using D’Agostino and Pearsons tests. The age data
were then used to create categories (>12, 12–15, 16–20,
21–25 and >25 years). Individual factors significantly
associated with compliance and/or control were ini-
tially determined using contingency table analysis.
Significance was accepted at p < 0.1. Multivariable
binary logistic regression with backwards-stepwise
selection was then performed in order to determine
the likelihood of these individual factors being asso-
ciated with compliance or control, with only vari-
ables with p < 0.05 being retained in the final mod-
els. Interactions between risk factors were tested by
calculating A*B for significant risk factors and enter-
ing A*B into the multivariable model. If the p value
for the interaction term A*B was >0.05, there was no
significant interaction between risk factors A and B,
and they were sequentially on removed until all the
risk factors had p values of ≤0.05 in the final model.
The ORs and 95% CIs were calculated for significant
variables.

RESULTS

In total, 110 cases were included in the study. The
majority (85%) of animals were aged ≥16 years (mean
± SD 19.8 ± 4.4 years). Represented breeds were Cob
and Cob crosses (18%), Thoroughbred (TB) and TB
crosses (16%), Welsh and Welsh crosses (15%), other
native ponies (11%), Shetlands (9%) and Warmbloods
(6%). In addition, 37% were female and 63% male.

Overall, 53 of 110 (48%) were considered
compliant and 57 of 110 (52%) non-compliant. Uni-
variable analysis revealed that there was no signifi-
cant effect of compliance on laboratory control. Of
those that were compliant, 74% were controlled, and
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F I G U R E 1 The effect of age on (a) compliance and (b) laboratory control in animals with PPID treated with pergolide

F I G U R E 2 The effect of breed on (a) compliance and (b) laboratory control in animals with PPID treated with pergolide

26% were not controlled; while of those that were
non-compliant, 67% were controlled, and 33% were
not controlled.

On univariable analysis, there was a significant
(p < 0.001) effect of age (Figure 1) and breed
(Figure 2) on compliance and control, and of sex
on control. Compliance was worst in the oldest age
group of animals (≥26 years; 17% vs 57% in all other
groups) and in Shetlands (14% vs 55% in all other
breeds); while control was best in the 12–15 years
group (91%) and in males (71% males were controlled
compared to 63% of mares), and worst in Shetlands
(29%).

Multivariable analysis confirmed a significant effect
of age and breed on compliance (Table 1) and of breed
on control (Table 2).

T A B L E 1 Analysis of the variables retained in the multivariable
model for compliance within horses treated with pergolide

Variable OR 95% CI p value

Age 0.53 0.30–0.93 0.03

Shetland 0.64 0.08–0.95 0.04

DISCUSSION

There is no universal consensus with respect to what
is considered to be a controlled case of PPID. Improve-
ment of the initial clinical signs alone, reduction of the
plasma ACTH concentration to within the seasonally
adjusted reference ranges set by laboratories and a
combination of the two are all used to assess the
control of PPID. For example, in some studies, there
had to be an improvement in clinical signs or a nor-
malisation of the laboratory data for an animal to be
classified as controlled13; while in other studies, cases
were classified as controlled based upon improve-
ment in their clinical signs alone,14 normalisation
of the laboratory data alone,17 or a ≥75% reduction
in ACTH concentration.17 In the present study, ani-
mals were classified as controlled based upon their
plasma ACTH concentrations returning to within the

T A B L E 2 Analysis of the variables retained in the multivariable
model for control within horses treated with pergolide

Variable OR 95% CI p value

Shetland 0.18 0.04–0.93 0.04
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seasonally adjusted reference range only, since it was
not possible to accurately determine improvement
in the clinical signs from the medical records. Thus,
animals with significant improvements in their clin-
ical signs and/or large reductions in their plasma
ACTH concentrations may still have been classified
as uncontrolled. In total, 70% of animals were clas-
sified as controlled, which is greater than previously
reported studies in which 58% had normal endocrine
test results after 90 days of pergolide treatment,13 40%
had normal basal ACTH concentrations by the sec-
ond recheck,18 30% showed a return of plasma ACTH
concentrations to the reference interval 1–2 months
after starting pergolide therapy19 and 28% showed
normalisation of basal ACTH concentrations.17

While there is conflicting evidence relating to
whether breed is a risk factor for PPID,20 the effect of
breed on the laboratory response to pergolide therapy
has not been reported. In the present study, Shetland
ponies had the greatest proportion of uncontrolled
cases. There are significant breed variations in plasma
ACTH concentrations, with Shetland ponies having
significantly higher plasma ACTH concentrations in
September compared to other breeds.21 This breed
effect may have resulted in animals being misclassi-
fied as uncontrolled at this time of year, and seasonally
adjusted references that are breed specific might be
appropriate. In addition, it is possible that behavioural
traits may make this breed more difficult to treat, and
their small size may be a factor as they likely need to be
treated with fractions of a tablet, and dosing accurately
can be difficult when tablets have to be split.12

While there are several publications reporting medi-
cation compliance in small animals,4–6 there is very lit-
tle published research regarding compliance of horse
owners with respect to medication dosing. In the
single study that evaluated compliance in veterinary
medication regimens for horses,7 veterinarians signif-
icantly over-estimated the likelihood of clients being
compliant, and horse owners were less likely to be
compliant compared to companion animal owners
(47% vs 55%). Furthermore, the study also found that
horse owners were more likely to miss doses, give an
incorrect dose or give the medication at the incorrect
time compared to companion animals.7 In a study that
investigated horse owner compliance with respect to
an environmental protocol recommended for the con-
trol of severe equine asthma, there was similarly poor
compliance in 51.3% of the cases.22 These results are
similar to the compliance findings from the present
study in which 48% of animals had compliant owners.

In the present study, there was a significant effect
of age and breed on owner compliance; compliance
was worst in animals aged ≥26 years. There is evi-
dence to suggest that the frequency with which rou-
tine procedures such as vaccination and anthelmintic
administration are carried out is reduced in geriatric
animals.23–26 Thus, it is possible that owners become
being less committed to accurate lifelong therapy in
aged animals resulting in reduced compliance. Com-
pliance was worst in Shetlands. This may be due to the

difficulty of having to split tablets in smaller animals;
however, this is purely speculative.

Clients frequently have a very strong pet bond,
and owners essentially want the best possible care
for their animals, but they need to be involved in
that initial decision making process and communi-
cated regularly to be sure of compliance.27 The rec-
ommendations need to include not only verbal, but
also visual and/or written information. Secondly, com-
pliance can be improved through advance schedul-
ing of regular follow-ups and sending reminders27 as
owners are busy with life and are likely to forget or
postpone their pet care responsibilities. Finally, com-
pliance can be improved by establishing standard pro-
tocols for common conditions and then training the
veterinary team to deliver a consistent message in an
effective manner.27 It is vital that equine veterinari-
ans see the value in compliance and the steps that
should be taken to maximise it as non-compliance
has a negative impact on the animal due to prolonged
recovery or failure to recover and on the owner due to
dissatisfaction.

Surprisingly, there was no significant effect of com-
pliance on the laboratory control of PPID in the
present study. It has been demonstrated that there
is a rapid response to treatment with pergolide, with
a significant reduction in plasma ACTH concentra-
tion occurring 1 day after initiating therapy, followed
by further smaller reductions over time.28 This rapid
reduction may help to explain the lack of a significant
effect of owner compliance on control of plasma ACTH
concentrations. A lapse and resumption of dosing by
the owner, perhaps prompted by the return visit of
the veterinarian, may not negatively impact on mon-
itoring blood tests, therefore the horse would have
been classified as controlled. In addition, the sensi-
tivity and specificity of basal ACTH concentrations to
make a diagnosis of PPID are such that a false posi-
tive diagnosis may occur.29 In one study 70% of ponies
classified as positive for PPID based on basal ACTH
concentrations in the autumn were then categorised
as PPID negative in the spring despite not receiving
medical treatment for PPID.30 Thus, it is possible that
animals may have been misclassified at diagnosis or
that plasma ACTH may have reduced to within the
reference range regardless of the pergolide therapy in
some individual animals included in the present study.
Finally, animals had to be receiving ≥90% of the per-
golide dose recommended by the veterinarian to be
considered as compliant. It is possible that less than
90% of the recommended dose was sufficient to result
in laboratory control in some animals.

The limitations of the present study include the fact
that the information relating to the dose of pergolide
prescribed for each animal was obtained from their
clinical records. As with all retrospective case studies,
the accuracy of this information is entirely dependent
on the detail that is inputted by each individual vet-
erinarian. Thus, it is possible that some details relating
dose discussed during telephone calls or informal con-
versations were not always recorded. The compliance
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was based entirely on the amount of pergolide being
dispensed, and it is possible that the individual ani-
mals did not actually receive the medication or that
the owners were obtaining medication from alterna-
tive sources without a prescription from the two veteri-
nary practices included in the study. Finally, different
equine veterinarians or veterinary practices may differ
in their client communication and routine monitoring
of PPID cases which in turn may lead to difference in
owner compliance at medication regimens.

In conclusion, more than half of the animals
included in this study did not appear to be receiv-
ing the dose of pergolide recommended. Thus, in
the event of treatment failure, rather than simply
increasing the dose prescribed, it would be prudent to
investigate owner medication compliance and advise
on how to overcome any barriers. While 70% of ani-
mals were considered to be controlled, and there was
a significant effect of breed on this and of breed and
age on owner compliance with respect to pergolide
dosing, surprisingly there was no significant effect of
compliance on control. Further studies evaluating the
factors that affect horse owner medication compliance
and methods that can be employed to improve it are
warranted.
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