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Epidemiology
PPID is the most common endocrinopathy of aged horses.2 While awareness of the disease 
has increased in recent years due to an increased focus on geriatric welfare and care, studies 
conducted in Australia suggest that it is still under recognised by owners.3 An Australian based 
study looking at horses over the age of 15 showed a prevalence of 21.2% for PPID.4 This study 
also showed that neither breed nor sex were associated with a diagnosis of PPID. This suggests 
that apart from age, signalment does not influence development of PPID in Australian horses. 
However despite a high prevalence, owners will often attribute subtle clinical signs of PPID as 
normal indications of an aging horse, which may lead to a delay in veterinary care.

Q   At what age would we expect to 
see PPID in horses and ponies?

While the disease may occasionally 
be seen in animals less than 10 years 
of age, due to the neurodegenerative 
nature of the disease, increasing age is 
a major risk factor for developing PPID. 
Some studies show the mean age of 
PPID animals as > 20 years of age.4,5

The Australian and New Zealand Equine Endocrine Group 
is comprised of veterinary experts in the area of equine 
endocrine disease. Recognising and diagnosing Pituitary 
Pars Intermedia Dysfunction (PPID) can be challenging 
for equine practitioners. The area of equine endocrinology 
is a dynamic and often changing field with variations in 
diagnostics, protocols, and management arising depending 
on geographic location as well as time of year. The aim of 
this group is to provide guidance regarding the change 
to presentation, diagnosis and treatment of endocrine 
diseases in relation to the Australian horse population.1



In Australian horses, laminitis is a common presenting 
complaint. While not all horses with PPID develop 
laminitis, it is considered the most severe consequence 
of the disease. At this stage the process by which PPID 
causes laminitis is not fully understood, however there 
are studies that support a link between PPID horses that 
have insulin dysregulation (ID) and hyperinsulinaemia 
and those that develop laminitis.7,8 It is important that 
when screening suspected PPID horses that the horse’s 
insulin status, as well as their ACTH value, be measured.

Clinical Signs Associated with PPID

Hypertrichosis

Hyperhidrosis

Polyuria

Polydipsia

Lethargy

Laminitis

Muscle catabolism

Weight redistribution  
(loss of epaxial musculature 
and potbellied appearance)

Increased susceptibility  
to secondary infection 

Increased susceptibility  
to endoparasitism

Delayed wound healing
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LAMINITIS

AUSTRALIAN SPECIFIC  
CLINICAL SIGNS
While Australian horses exhibit similar 
clinical signs as horses in other geographic 
regions, there have been studies conducted 
in Northern Queensland suggesting these 
horses are at higher susceptibility for certain 
conditions. This included a susceptibility 
to anhidrosis leading to heat stress and 
exercise intolerance. Additionally this study 
indicates that horses in these areas have a 
higher rate of secondary infections.5

Q   Do horses with PPID have a greater 
chance of having higher worm burdens?

Yes, they are more susceptible to endoparasitic 
infections. Faecal egg counts and appropriate 
anthelmintic treatment is necessary.6

Q   Can you see neurological 
signs associated with PPID?

While rare, seizure activity 
and cranial nerve deficits are 
complications that can be 
attributed to pituitary adenomas.6



Diagnosing PPID
It is important when evaluating suspected PPID cases that 
the entire clinical picture be assessed. This should include 
interpreting diagnostic tests in conjunction with history and 
clinical signs. Note that although the presence of certain 
clinical signs may be suggestive of PPID, only the presence of 
hypertrichosis is pathognomonic for the condition.10

What test should we be using for diagnosing PPID?
There have historically been three main tests used for diagnosing PPID: the dexamethasone suppression 
test (DST), thyrotropin releasing hormone (TRH) stimulation test, and endogenous ACTH test. While 
each test has its benefits and limitations, it has become widely accepted that the endogenous ACTH 
test is the preferred first line method for equine practitioners to use when diagnosing PPID.

Dexamethasone suppression test (DST): While this test has historically been used for diagnosing 
PPID, the limitations associated with this test make it difficult to interpret results, particularly at 
certain times of the year and therefore it is no longer recommended. While the DST is ideal for testing 
the function of the pars distalis (PD) lobe of the pituitary gland (the lobe responsible for producing 
biologically active ACTH), in PPID horses it is thought that the ACTH that is being produced by the 
pars intermedia (PI) lobe is not the same and therefore will not respond to exogenous corticosteroids 
in the same manner. As a result the DST has a reduced sensitivity particularly in cases with early or 
mild signs. Additionally, seasonality also affects the outcome of the DST. Because of these 
limitations the specificity of this test is thought to be lower than acceptable regardless of season 
and therefore should not be used.11,12

Q   What are POMC (proopiomelanocortin) derived peptides and how do they contribute 
to clinical signs of PPID?

PPID is a neurodegenerative condition that results in loss of dopaminergic inhibition of the 
pars intermedia and results in over production of POMC derived peptides. These peptides 
which include ACTH, α-MSH, ß-endorphin and corticotrophin-like intermediate peptide 
have a diverse range of physiological functions in the body and are thought to be associated 
with increased spectrum and severity of clinical signs. The exact mechanism of how POMC 
derived peptides cause clinical signs is unknown. Additionally it is unknown if specific POMC 
derived peptides are responsible for certain clinical signs. However positive correlations 
have been identified between α-MSH and ACTH concentration and the increased number of 
historical or clinical findings associated with PPID.1,6

Q   Why are horses with PPID more likely to have secondary infections or increased 
susceptibility to parasite infections?

While secondary infections are a common sequelae of PPID, the exact mechanism of 
immunosuppression is unknown. It is thought to be due to high circulating concentrations of 
anti-inflammatory hormones (POMC derived peptides) that suppress immune responsiveness. 
However this shift in immune response is not typical for increased parasitic infections as seen 
with PPID, so further research is needed to determine why these parasite burdens are seen.  
It is important that preventative medicine protocols be followed for PPID horses. This includes 
assessing parasite burdens through faecal egg counts and appropriate anthelmintic usage.6,9

Dexamethasone 
Suppression Test (DST) is 
no longer recommended 

for diagnosing PPID



Q  Why can results from the same horse be different between laboratories?

Due to variable detection of some derivatives of ACTH and possible cross-reactivity with 
other POMC derived peptides at certain times of the year, there may be some variation 
between results obtained with different assay methodologies. It is important to use the 
same lab when rechecking horses, or at least make sure the labs are using the same assays.

TRH stimulation Test: This test is not often used by Australian equine practitioners due to the 
difficulties associated with accessing thyrotropin releasing hormone, challenges in its preparation 
and the fact it is not available as a registered commercial product in Australia. Between May and 
January the TRH stim test  is a more sensitive indicator of disease than a baseline endogenous ACTH 
concentration and can be used to identify subclinical disease. If this test is desired for diagnosing 
PPID, it is recommended that practitioners seek assistance from their local universities.1,13

Endogenous ACTH Test: The ACTH test is the preferred method for Australian practioners to use 
when diagnosing PPID. However because there are some limitations associated with this test it is 
important that proper protocols be followed so that results can be appropriately interpreted.14

Why is this important to you as a clinician: It is important to make sure the lab you use has validated 
their methodology for testing ACTH and are using a method for which current reference ranges 
can be applied. It is also important if measuring serial ACTH concentrations in an individual, for 
instance in monitoring treatment efficacy over time, that the same lab and method are used to avoid 
skewing results.

Sample Handling 

Due to the use of modern assays, the current sample handling and processing requirements are less 
stringent than those of the past, however it is important that proper technique should be used when 
processing the samples (Figure 1). If you are experiencing unexpected results from your ACTH test it 
is important to consider if appropriate sampling techniques were used.1

Q   Does pain or stress influence ACTH results? Do ACTH values vary depending on the 
time of day the sample are collected?

When interpreting ACTH results consider factors that may have falsely affected the results. 
Significant stress or pain, such as strenuous exercise or severe illness can cause elevation 
in ACTH. This is important to remember not only when initially diagnosing the disease, 
but also during periodic rechecks when the horse or pony’s progress is being evaluated. 
Contrary to this, studies have shown that while ACTH values might fluctuate slightly 
throughout the day it is not of clinical significance and doesn’t need to be taken into 
account when interpreting results.1



Interpreting ACTH results
The variation in monthly ACTH values has been known for a number of years. While climatic and 
environmental influences may play a role, the primary cause of seasonal variability in plasma 
ACTH concentrations relates to a circannual cycle. There have been many studies conducted in 
the Northern Hemisphere, and from these studies recommendations have been made on how to 
interpret ACTH values. A recent study conducted within Australia suggests that normal horses may 
have a higher endogenous ACTH concentration at certain times of the year compared to those in the 
Northern Hemisphere, and the use of Australian reference ranges is recommended to maximise the 
specificity of the test.14 Reference ranges are shown in Tables 1 and 2 and in Figure 2.

Figure 1:  Sample collection and handling protocol  
for ACTH testing

1  Collect blood at any time of day.

2   Sample is collected into an  
EDTA (purple top) tube.

3   Blood must be chilled within  
3 hours of collection. Do not  
allow whole blood to freeze.

4   Whole blood may be sent directly to the laboratory if it will be separated at the 
lab within 12 hours of collection.

5   If the sample cannot be processed within 12 hours, it should be separated either 
by centrifugation (when possible) or gravity separation. The plasma should be 
pipetted into an empty plastic vial (laboratory cryovial or yellow top tube).

6   Samples should be shipped to the lab chilled. If plasma has been separated by 
centrifugation, it may be sent frozen.

 •  Exposure to warm temperatures can result in degradation of ACTH and may 

lead to false negative results.

 •  Freezing of whole blood or gravity separated plasma will result in artificially 

elevated ACTH due to red cell fragments which may result in a false 

positive result.

Q    Why can’t I use a red top tube 
to store my plasma following 
centrifugation?

Most red top tubes now contain a 
silica clot activator which may affect 
plasma ACTH concentrations.



Table 1: ACTH Reference Ranges – North of 20 degrees south
Interpretation of upper limits of endogenous ACTH (pg/ml) during the Australian circannual cycle for the geographic 
localities north of and including a latitude of 20o south (Northern Queensland). Values represent basal ACTH (pg/ml).

JUNE – 
NOVEMBER
(Quiescent phase)

DECEMBER, 
JANUARY, MAY
(Depending on locality 

may be early or late 
dynamic phase

FEBRUARY – 
APRIL

(Dynamic phase  
including acrophase)

Negative
(not consistent  

with PPID)
<55 <80 <100

Positive
(consistent  
with PPID)

>85 >110 >140

Grey zone
(interpret 

with caution)
55 – 85 80 – 110 100 – 140

Table 2: Reference Ranges – South of 24 degrees south
Interpretation of upper limits of endogenous ACTH (pg/ml) during the Australian circannual cycle for the geographic 
localities south of and including a latitude of 24o south (Southern Queensland). Values represent basal ACTH (pg/ml).

JUNE – 
NOVEMBER
(Quiescent phase)

DECEMBER, 
JANUARY, MAY
(Depending on locality 

may be early or late 
dynamic phase

FEBRUARY – 
APRIL

(Dynamic phase  
including acrophase)

Negative
(not consistent  

with PPID)
<40 <50 <80

Positive
(consistent  
with PPID)

>70 >80 >120

Grey zone
(interpret 

with caution)
40 – 70 50 – 80 80 – 120
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Figure 2: ACTH Reference Ranges for Geographical Area

Interpreting the Tables

Quiescent Phase  
Jun – Nov:

Dynamic Phase  
Feb – Apr:

Bridging Phase  
Dec, Jan, May:

Plasma ACTH 
concentration is lower 
compared to the rest 
of the year with little 
variability. Broadly occurs 
between the winter and 
summer solstices.

Time of year when plasma ACTH concentration 
is increasing, reach a peak and then decline. 
Ideal time to test for PPID. Although there is a 
wide grey zone during this time of year, it is still 
the best time of year to test as the increase in 
endogenous ACTH concentration is magnified 
in horses with PPID, increasing the sensitivity 
and specificity of the test, and making it the 
most reliable time to test.

Period where ACTH values are 
starting to gradually increase 
to the dynamic phase and 
then decrease following this 
phase and before reaching the 
quiescent period. This differs 
from previous interpretation 
that indicated a dramatic shift 
just during the dynamic phase.

It is important to always remember to interpret ACTH results in conjunction with clinical signs consistent with PPID. 
Interpretation of the plasma endogenous ACTH concentration is challenging when the value is mildly increased 
above the reference interval and clinical signs are mild. This is termed the grey zone. When interpreting these results, the 
entire clinical picture should be evaluated and any external factors that may have influenced the ACTH results should be 
considered. Additional testing with a more sensitive test or at a different time of year should be considered. Figure 3.1
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  For areas north of and including 20° latitude refer to reference ranges in the blue box

  For areas south of and including 24° latitude refer to reference ranges in the pink box
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  Area between 20° S and 24° S: There is currently no specific data for this area and 
more research is needed. Equine practitioners in this area should consider a broader 
‘Grey zone’ of 80-140 pg/ml and interpret ACTH results very closely in conjunction 
with clinical signs.



FURTHER TESTING

•  Test during a different time of the year, e.g. dynamic phase

•  If initial test was conducted during the dynamic phase, consider a referral to an 
internal medicine specialist for a TRH stimulation test during the quiescent phase

•  All PPID cases should have insulin status assessed with a fasting baseline insulin 
concentration or a dynamic insulin test (oral sugar test or two-step insulin test)

Fig 3:
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Figure 3: Flow Chart for Diagnosing PPID
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Insulin Dysregulation and PPID:
An important consideration when evaluating every PPID case is to consider whether insulin 
dysregulation is occurring in conjunction with PPID. It is therefore important that insulin status  
be monitored at the same time that ACTH levels are tested.15,16

Continued Monitoring
PPID is a progressive disease, therefore it is important once a horse has been diagnosed with PPID 
that you continue to monitor the patient’s progress. This includes monitoring clinical signs as well 
as additionl diagnostics. An annual or biannual ACTH concentration should be measured along with 
continued monitoring of insulin status.1,17

Treatment and Preventative Medicine
It is important that once an animal has been diagnosed with PPID that treatment is started in a  
timely manner and not delayed until clinical signs have progressed to a severe state. The drug of 
choice for the treatment of PPID is pergolide mesylate. There is both a tablet and liquid formulation 
registered in Australia. The tablet (Prascend®) comes in a 1 mg size and has a 3 year shelf life. The 
registered oral suspension is 1 mg/5 ml and has a 6 month shelf life. As per AVA policy guidelines 
compounded products should only be used when there is no registered veterinary product available. 
Pergolide is inherently unstable in the liquid form, and research has shown that compounded liquid 
products should be kept refrigerated in dark containers and used within 30 days of manufacturing.1

Preventative medicine in PPID horses is very important. Even once obvious signs such as 
hypertrichosis have resolved, or the occurrence of laminitis has decreased, there are still milder 
clinical signs that could develop. Therefore it is important that good husbandry is followed with 
these patients such as routine dental care, proper parasite control, regular hoof care and special 
considerations when monitoring diet.1
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Access is only through a veterinary authorisation. BIAH Australia Pty Ltd Level 1, 78 Waterloo Road, North Ryde NSW 2113. Toll free: 1800 038 037. Prascend® contains pergolide. Prascend® is a trademark  
of Boehringer Ingelheim Group. © Boehringer Ingelheim Pty Ltd 2018. All rights reserved. PRD 181-011
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•  PPID is a common endocrinopathy of aged horses. Clinical  
signs can be varied and horses may exhibit only one sign or 
multiple. It is important that suspected horses be identified  
early so that veterinary care is not delayed.

•  The diagnostic test of choice for identifying PPID is the 
endogenous ACTH test. Following recommended protocols for 
sample handling is important to ensure the validity of the results.

•  Interpreting ACTH results is multifactorial. It is important to 
consider the time of year the test was performed, as well as the 
geographic region where the horse is located. Additionally,  
it is important to always consider test results in conjunction  
with clinical signs when diagnosing cases.

  For more information about PPID and testing  
visit: www.talkaboutlaminitis.com.au


