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1  | INTRODUC TION

Hyperadrenocorticism (HAC), known as Cushing's disease, is one of 
the most common endocrine diseases in dogs. Based on the symp-
toms, such as polydipsia or polyuria with excellent appetite, poor hair 
coat, symmetrical alopecia, a “pot-bellied” appearance, and panting, 
the corticotropin (ACTH) stimulation test, low-dose dexamethasone 

suppression test (LDDST), and the urinary corticoid:creatinine ratio 
are implemented for diagnosis (Behrend et al., 2013). Dogs with oc-
cult (or atypical) HAC show clinical signs and laboratory abnormalities 
similar to classic HAC, but normal signs in routine screening tests such 
as the ACTH stimulation test and LDDST. Sex hormone-producing 
adrenal tumours are associated with occult HAC and sex hormones 
induce these symptoms (Syme et al., 2001). Here, we describe a case 
of occult HAC in a Yorkshire terrier treated with mitotane.
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Abstract
Background: Occult (or atypical) hyperadrenocorticism (HAC) shows clinical signs 
and laboratory abnormalities similar to classic hyperadrenocorticism, but normal 
signs in routine screening tests such as the corticotropin (ACTH) stimulation test and 
low-dose dexamethasone suppression test (LDDST). Here, we describe a case of oc-
cult HAC in a Yorkshire terrier treated with mitotane.
Case: An 11-year-old spayed female presented to the Veterinary Teaching Hospital of 
Seoul National University because of respiratory distress symptoms, polyphagia, and 
polydipsia, suggestive of HAC. In abdominal sonography, enlargement of the caudal 
pole of the left adrenal gland was found, but the cortisol level of post-ACTH stimulation 
test was below the cut-off value, and LDDST was negative. To finalise the diagnosis of 
occult HAC, 17-hydroxyprogesterone (17-OHP) was examined. The concentrations of 
17-OHP (pre- and post-ACTH stimulation) were found to be elevated. As occult HAC 
was highly suspected, we prescribed trilostane for trial therapy. At first, the clinical 
signs improved, but they later worsened. We changed medication as trilostane to mito-
tane, and the symptoms were relieved after mitotane administration.
Conclusion: This is a unique case of occult HAC in which the response to mitotane 
was better than trilostane.
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2  | C A SE REPORT

An 11-year-old spayed female Yorkshire terrier presented to the 
hospital because of respiratory distress symptoms, polyphagia and 
polydipsia. In the local animal hospital, an LDDST was performed. 
Cortisol levels 4 and 8 hr after the LDDST were under 0.5 μg/dl, so 
the possibility of classical HAC was evaluated as low.

On physical examination, the dog's systolic blood pressure 
was 160 mmHg (reference range, 90–140 mmHg) by the Doppler 
method. In the bilateral eyes, neovascularisation and severe scleral 
hyperaemia were found. There were no significant findings in aus-
cultation. Complete blood counts and serum chemistry were within 
the normal limits. In thoracic radiography and echocardiography, 
there were no remarkable findings that could cause respiratory dis-
tress. To determine the cause of the respiratory problem, fluoros-
copy was conducted, and a partial pharyngeal collapse was found 
when the dog was panting. However, we thought that the pharyn-
geal collapse was not the primary factor of symptoms and that it 
was only the aggravating factor. In abdominal radiography, liver 
enlargement was found and increased volume of liver parenchyma 
was found in abdominal sonography. Also, the cranial pole of the left 
adrenal gland was 0.41 cm and the caudal pole was 0.67 cm, which 
reached the criteria for adrenal gland enlargement (median width in 
Yorkshire terrier, 0.43 cm) (Choi et al., 2011). Otherwise, the right 
adrenal gland pole sizes were 0.42  cm and 0.38  cm, respectively 
(Figure  1). To initially determine HAC, an ACTH stimulation test 
was performed. Pre-ACTH stimulation cortisol was 2.95 µg/dl and 
post-ACTH stimulation cortisol was 18.7 µg/dl, which is under the 
diagnostic cut-off value for HAC (>24 µg/dl) (Bennaim et al., 2019). 
Also, 17-hydroxyprogesterone (17-OHP) was measured to identify 
occult HAC. The concentration of basal 17-OHP was 0.94  ng/ml, 
and post-ACTH 17-OHP was 2.36 ng/ml, which is considered posi-
tive for HAC (>1.32 ng/ml) (Ristic et al., 2002). Thus, we diagnosed 
the dog with occult HAC.

At first, trilostane was prescribed at 0.75–1  mg/kg per oral 
(PO) q 12  hr. The symptoms were slightly improved. However, 
after a month, the respiratory distress, polyphagia and polydipsia 

symptoms of the dog were worse than before trilostane adminis-
tration. Therefore, we changed medication to mitotane. Mitotane 
was prescribed at 25 mg kg−1  day−1 for 4 days followed by a 3-
day rest period. After induction, polydipsia improved, but respi-
ratory distress and polyphagia were still present. Therefore, the 
mitotane dosage was increased to 40  mg  kg−1  day−1 for 5  days 
followed by a 2-day rest period. After the second induction, an 
ACTH stimulation test was again performed and post-ACTH stim-
ulation cortisol was 3.38 μg/dl. There was no electrolyte imbal-
ance. The dog's symptoms of respiratory distress, polyphagia and 
polydipsia were relieved. Therefore, 30 mg kg−1 week−1 mitotane 
was prescribed for maintenance. Unfortunately, after a month, 
the dog showed acute ataxia with severe pain, and was diagnosed 
as cervical intervertebral disc disease. And the dog was lost to 
follow up.

3  | DISCUSSION

HAC is one of the most common endocrine diseases in dogs. It is 
caused by primarily pituitary-dependent HAC (PDH), followed by 
adrenal tumours. However, in occult HAC, PDH and adrenal tumours 
cause the disease at equal rates (Greco, 2007). In this case, although 
additional diagnostic approaches for the enlarged caudal pole of the 
left adrenal gland were not performed, an adrenal tumour was highly 
suspected judging from the fact that only one side of the adrenal 
gland was enlarged.

Occult HAC is similar to classic HAC in many respects, like clini-
cal signs and laboratory abnormalities, despite normal serum cortisol 
levels. This is possible because of excessive sex hormones, especially 
17-OHP. 17-OHP has intrinsic glucocorticoid activity and increases 
the bioavailability of cortisol by displacing it from cortisol-binding 
protein (Benitah et  al.,  2005). Diagnostic tools, such as the ACTH 
stimulation test and LDDST, are not applicable for occult HAC, as 
they are likely to be normal. There was an effort to utilise the LDDST 
by extending the test (from 8 to 12 hr), although the results were not 
different between healthy dogs and dogs with occult HAC (Fowler 

F I G U R E  1   Cranial pole of left adrenal gland was measured as 0.443 cm (a) and caudal pole was measured as 0.714 cm (b), which is over 
the adrenomegaly criteria. On the contrary, Cranial and caudal pole of right adrenal gland was measured as 0.570 cm and 0.374 cm (c), which 
is under the adrenomegaly criteria
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et  al.,  2017). Therefore, measurements of sex hormone concen-
trations before and after the ACTH stimulation test are useful for 
diagnosing occult HAC. Diagnosis is based on the increased concen-
tration of one or more adrenal sex hormones (androstenedione, oes-
tradiol, progesterone or 17-OHP) pre- and post-ACTH stimulation 
(Scott-Moncrieff, 2009). Although the authors could not measure all 
of these sex hormones, it was not difficult for us to diagnose this dog 
as occult HAC by history taking (clinical signs), physical examination, 
and the serum concentrations of basal and post-ACTH stimulation 
17-OHP.

Trilostane and low-dose mitotane have been recommended 
to treat occult HAC (Nelson & Couto, 2014). Trilostane is a com-
petitive inhibitor of 3-β-hydroxysteroid dehydrogenase, which 
mediates the conversion of pregnenolone to progesterone in 
the adrenal gland (Ristic et  al.,  2002). There are several reports 
of treatment of occult HAC with trilostane and the success-
ful control of clinical signs (Kim et  al.,  2012; Lee et  al.,  2020). 
However, although it is not published, there is a report that some 
dogs have recurring clinical signs of HAC while taking trilostane 
(Oliver, 2007). Consistent with the report, the dog in this study 
deteriorated after trilostane administration. Insufficient trilos-
tane dosage might be the reason. However, in general, when the 
trilosane dosage is not sufficient, the symptoms are partially re-
solved and very rarely worsen. Therefore, we have prescribed 
mitotane which is an adrenocorticolytic agent targeting the ad-
renal zonae reticularis and fasciculate (Behrend & Kennis, 2010), 
instead of trilostane. Although the dog could not be followed up 
for long term, it was obvious that mitotane but not trilostane was 
fully effective in this case.

4  | CONCLUSION

To the authors' knowledge, it is the first case report of an occult HAC 
dog that worsened after administering trilostane, and showed better 
response to mitotane.
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