
Iatrogenic Hyperadrenocorticism 
in 12 Cats

Iatrogenic hyperadrenocorticism is an extremely rare condition in cats. Twelve cats with a
medical history of progressive skin lesions and long-term treatment with corticosteroids were
retrospectively studied. Noncutaneous signs in the cats were variable and included anorexia,
lethargy, polydipsia, polyuria, and atrophy of the thigh muscles. Laboratory abnormalities
included leukocytosis, elevated alanine aminotransferase levels, and hyperglycemia.
Transient diabetes mellitus was a secondary complication in four cats, and transient hypothy-
roidism was suspected in four cats. The mean time for regression of signs was 4.9 months
after corticosteroid withdrawal. J Am Anim Hosp Assoc 2006;42:414-423.
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Introduction
Iatrogenic hyperadrenocorticism (HAC) is an extremely rare condition in
cats that is caused by excessive administration of corticosteroids.1 Only
four cases of iatrogenic HAC have been reported in cats.2-5 Cutaneous
abnormalities were reported in all affected cats, and most had clinical
signs similar to spontaneous HAC, such as polyphagia, polydipsia,
polyuria, elevated hepatic enzymes, and concurrent diabetes mellitus.1-5

Adrenocorticotropic hormone (ACTH) release is suppressed by
exogenous corticosteroids through feedback mechanisms of the hypo-
thalamic-pituitary-adrenocortical axis in cats.6-8 Diagnosis of iatrogenic
HAC is based on a history of corticosteroid administration, clinical and
physical findings consistent with HAC, and the results of an ACTH stim-
ulation test. The aim of this study was to retrospectively evaluate iatro-
genic HAC in cats.

Materials and Methods
Medical records were reviewed of cats that were presented with a his-
tory of worsening skin disease and systemic illnesses (despite ongoing
treatment) between May 1998 and November 2001 to the Azu Clinic for
Animals and the National Taiwan University Veterinary Hospital. Criteria
for diagnosis of iatrogenic HAC included treatment with oral, parenteral,
or topical corticosteroids (for various skin disorders or other systemic ill-
nesses) for >1 month prior to referral; cutaneous abnormalities that were
consistent with feline HAC, such as progressive alopecia or thin, inelas-
tic skin; and low cortisol levels (<2.1 µg/dL; reference range 3 to 5 µg/dL)
in response to ACTH stimulation. The duration of previous treatment,
administration routes, clinical presentation, and physical examination
findings were recorded. Cases were included if they were followed for at
least 18 months.

A complete blood cell count, biochemical profile, baseline serum total
thyroxine level (T4), and ACTH stimulation tests were performed in all
cats at initial evaluation. The ACTH stimulation test was performed using
synthetic ACTHa (0.125 mg intramuscularly). Serum cortisol samples
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were collected prior to and 45 minutes after ACTH admin-
istration.9 Cortisolb and T4 levelsc were measured using val-
idated assays.

Results
Twelve cats met the criteria for a diagnosis of iatrogenic
HAC. Breeds represented included the Persian (n=7),
domestic shorthair (n=4), and Himalayan (n=1). There were
seven males (one castrated) and five females (two spayed).
Ages ranged from 0.8 to 8 years (mean ± standard deviation
[SD] was 2.7±1.9 years). Previous diseases and treatments
prescribed by the referring veterinarians are recorded in
Table 1. The mean duration of treatment for skin disorders
and other systemic illnesses prior to referral was 8.3 months
(range 6 weeks to 48 months). All 12 cats had worsening
skin lesions at the time of referral. Clinical findings for all
affected cats are summarized in Table 2.

Localized or generalized hair loss along the dorsal and
ventral trunk were the most apparent dermatological abnor-
malities. Alopecia occurred bilaterally and was mainly pres-
ent on the temporal region of the head, pinnae, and trunk.
One cat that had received only topical medication had mild
cutaneous lesions characterized by bilateral alopecia of the
pinnae, chest, and ventral abdomen. In cats medicated with
systemic corticosteroids or where topical ointment had been
applied (n=2), affected skin was thin, fragile, and exhibited
poor healing. No evidence of calcinosis cutis was palpable
in the cats. Poor cutaneous elasticity was found in three cats.

Leukocytosis and monocytosis were the most predomi-
nant hematological findings [Table 3]. The remaining hema-
tological parameters were unremarkable. The most common
biochemical abnormalities were elevations of alanine
aminotransferase (ALT, n=6; range 29 to 238 U/L, median
62 U/L, mean ± SD 81±60 U/L, reference range 22 to 114
U/L) and hyperglycemia (n=6; range 98 to 457 mg/dL,
median 214 mg/dL, mean ± SD 220±145 mg/dL, reference
range 84 to 197 mg/dL). The remaining biochemical param-
eters were all within the reference ranges [Table 4].

All 12 cats had subnormal baseline cortisol levels and a
suppressed or poor cortisol response to ACTH administra-
tion [Table 5]. The mean baseline cortisol concentration
before ACTH stimulation was 0.18 µg/dL (range 0.1 to 0.5
µg/dL, reference range 0.5 to 3 µg/dL). The mean cortisol
concentration 45 minutes after ACTH administration was
0.53 µg/dL (range 0.1 to 2.1 µg/dL, reference range 3 to 5
µg/dL). Administration of ACTH did not produce a change
in cortisol levels in five cats, and seven cats had a sup-
pressed response to ACTH. Baseline T4 levels for the 12
cats were generally low, with only one cat having a T4 con-
centration within the normal range [Table 5].

After diagnosis of iatrogenic HAC, all medications were
stopped except in the four cats with persistent hyper-
glycemia. These cats were treated with isophane insulind

(0.5 to 1.2 U/kg subcutaneously q 24 hours). In these four
cats, the diabetes mellitus was transient, with a mean dura-
tion of 3.8±1.5 months.

The time between corticosteroid withdrawal and clinical
improvement of dermatological signs varied, depending on

the severity of the cutaneous lesions. Cats with localized
alopecia showed initial clinical improvement in 3 weeks,
whereas cats with generalized cutaneous lesions showed
improvement 8 weeks after corticosteroid withdrawal. Hair
regrowth in alopecic areas did not follow a specific pattern.
By 8 weeks after withdrawal of corticosteroids, hepatic
enzyme levels had returned to normal in the six cats that had
elevated enzymes. Four cats (case nos. 3-6) had prolonged
recoveries and later developed cutaneous hyperpigmentation
in alopecic areas [Figures 1A, 1B]. Skin biopsies from case
no. 3 revealed epidermal hyperplasia, with increased

melanin deposition and vacuolization of the erector pili mus-
cles in the dermis [Figures 2A, 2B]. Demodex mites were
seen within the follicular infundibula of the hair follicles.

Ten cats underwent testing with thyroid-stimulating hor-
mone (TSH) using bovine TSHe (0.1 U/kg intravenously).
This dose was used because higher doses of bovine TSH
(i.e., 0.5 U/kg) in cats may induce adverse effects (e.g.,
vomiting, anaphylactic shock). Samples for T4 determina-
tions were collected prior to and 6 hours after TSH admin-
istration.10,11 In four cats (case nos. 3-6), subnormal
baseline T4 levels and poor T4 responses to TSH adminis-
tration were found [Table 5], with a mean baseline T4 <0.5
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A B

Figures 1A, 1B—Generalized alopecia and pigmentation
associated with iatrogenic hyperadrenocorticism and sus-
pected hypothyroidism in a 2.5-year-old, spayed female
Persian (case no. 3). (A) Lesions are visible on the dorsal
nose, back, and tail. (B) Lesions also developed on the
ventral chest and abdomen and medial aspects of the legs.
These photographs were taken 10 weeks after withdrawal
of corticosteroids.
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µg/dL (reference range 2 to 3.5 µg/dL) and a post 6-hour T4
<0.5 µg/dL (reference range, doubling of baseline T4).
These results were consistent with hypothyroidism.

Levothyroxinef (50 µg orally q 24 hours) was given to these
four cats for 6 weeks. New hair growth on the alopecic areas
was observed 2 weeks after initiation of levothyroxine. Three
years after remission of iatrogenic HAC, baseline T4 levels
were within the normal range for case nos. 3-6 (2.5, 2.3, 2.5,
and 2.9 µg/dL, respectively). Stimulation tests with TSH were
normal in the two cats (case nos. 3, 4) tested. In case no. 3, the
pre-TSH T4 level was 2.5 µg/dL, and the post-TSH T4 level
was 4.9 µg/dL. In case no. 4, the pre-TSH T4 level was 2.3
µg/dL, and the post-TSH T4 level was 5.3 µg/dL.

For six of the cats (case nos. 7-12), TSH responses were
normal despite low or low-normal (case no. 9) baseline T4
levels [Table 5]. Clinical improvement of cutaneous lesions
in these six cats was good after withdrawal of cortico-
steroids. For all 12 cats, the mean time for complete coat
recovery was 4.5 months (range 1 to 12 months).

Discussion
Cats are generally resistant to developing iatrogenic HAC,
both clinically and experimentally.1,6-8 Although iatrogenic
suppression of the hypothalamic-pituitary-adrenocortical axis
has been documented in cats, the clinical signs and clinico-
pathological abnormalities associated with iatrogenic HAC
have been inconsistent and difficult to produce experimental-
ly, possibly owing to the low expression of corticosteroid
receptors in cats (compared with other species).6-8 In the
study reported here, iatrogenic HAC developed after at least
6 weeks of administration of parenteral, oral, or topical med-
ications containing corticosteroids. Many of the cats had been
treated by several veterinary practices prior to referral, which
made obtaining a complete medical history difficult. Because
corticosteroids can be obtained without prescription in
Taiwan, the true frequency, dosage, and duration of adminis-
tration may have been even higher than those recorded. Of the
12 cats studied here, seven were Persians, which probably
reflected the popularity of the breed in the local area rather
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Table 2

Summary of Clinical Findings in 12 Cats 
With Iatrogenic Hyperadrenocorticism

Clinical Findings No. of Cats

Chief complaints at 
presentation 

Anorexia, lethargy 4

Polydipsia 3 

Polyuria 3 

Polyphagia 1 

Cutaneous lesions 

Localized hair loss 6 

Localized alopecia 3 

Generalized hair loss 3
or alopecia

Localized or generalized 4 
hyperpigmentation 

Skin tears 2 

General physical changes 

Muscular atrophy 2 

Pot-belly, distended 1
abdomen 

A

B

Figures 2A, 2B—Microscopic sections of a skin biopsy
taken from the cat in Figures 1A and 1B, showing (A) epi-
dermal hyperplasia with increased melanin deposition
(arrow; Hematoxylin and eosin stain, bar=60 µm) and (B)
vacuolization of erector pili muscles (arrows; Hematoxylin
and eosin stain, bar=120 µm).
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than a predisposition to iatrogenic HAC. No sex predilection
was found.

The signs of iatrogenic HAC in the present study were
variable. Historically, cats have received prednisolone (2 to
4 mg/kg) or methylprednisolone (5.5 mg/kg) once weekly
for 4 consecutive weeks without producing clinical signs of
HAC.7,8 In the present series of cases, only four cats were
anorexic or lethargic when admitted; three were polydipsic
and polyuric. One cat had a pot-bellied appearance. In cats
with spontaneous HAC, a majority (>50%) have exhibited
anorexia, polydipsia, polyuria, muscular wasting, and a pot-
bellied appearance.16-29 The severity or frequency of clini-
cal signs might have been higher in the present cases if
corticosteroid therapy was more prolonged. Differences in
corticosteroid treatment regimens (e.g., types of cortico-
steroids, dosage, frequency, duration) may also have con-
tributed to the variation and severity of the clinical signs.

The severity of hair loss was generally related to the
route of corticosteroid administration. Generally, systemic

administration of corticosteroids induced more severe clini-
cal signs. Corticosteroids induced generalized alopecia in
some of the cats, which contrasted with dogs.12 In dogs,
cutaneous lesions associated with systemic corticosteroids
are initially noted on the face and head and gradually extend
toward the back, flanks, hind legs, and tail.12 In the cats
reported here, however, hair growth occurred on alopecic
areas randomly.

Cutaneous hyperpigmentation of alopecic areas after >8
weeks of corticosteroid withdrawal has not been reported
previously. All four of the cats with hyperpigmentation had
very low baseline T4 levels and no response to TSH stimu-
lation. Hyperpigmentation and alopecia resolved complete-
ly after a short course of levothyroxine. Only a few cases of
spontaneous, adult-onset feline hypothyroidism have been
reported, and descriptions of the clinical signs and cuta-
neous histopathology are limited.13,14 Hypothyroidism in
cats resembles the disease in dogs, where the predominant
clinical signs are dry hair coat, scaliness, poor hair growth,
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Table 5

Results of Adrenocorticotropic Hormone (ACTH) Stimulation and Thyroid Stimulating Hormone
(TSH) Stimulation Tests in 12 Cats With Iatrogenic Hyperadrenocorticism

Pre-ACTH Cortisol Post-ACTH Cortisol Pre-TSH T4
* Post-TSH T4

*

Case No. (µg/dL) (µg/dL) (µg/dL) (µg/dL)

11 0.2 1.0 0.6 NA†

12 0.1 0.1 0.7 NA

13 0.1 0.1 0.3 0.3

14 0.1 0.1 0.4 0.3

15 0.1 0.4 0.4 0.4

16 0.3 0.5 0.3 0.4

17 0.1 0.2 0.7 1.9

18 0.1 1.1 0.6 1.5

19 0.2 0.4 2.3 4.1

10 0.2 0.2 1.1 2.3

11 0.2 0.2 1.1 2.1

12 0.5 2.1 1.7 3.3

Mean ± SD‡ 0.18±0.15 0.53±0.40 0.85±0.61 1.66±1.34

Median ± SD 0.12±0.15 0.60±0.40 0.65±0.61 1.70±1.34

Reference range 0.5-3 3-5 2.0-3.5 Doubling of baseline T4

* T4=serum total thyroxine level
† NA=not available
‡ SD=standard deviation



and asymmetrical or bilateral alopecia.14,15 The cats report-
ed here had a dry hair coat, poor hair growth, and mild scal-
iness, as well as cutaneous hyperpigmentation, which has
not been previously reported with feline hypothyroidism.
Whether the hyperpigmentation was secondary to iatrogenic
HAC or hypothyroidism remained unclear.

In one cat (case no. 3), cutaneous histopathological find-
ings supported a diagnosis of concurrent or secondary
hypothyroidism.13,14 Although iatrogenic HAC was initial-
ly diagnosed in this case, epidermal atrophy was not found
in the skin biopsies. Epidermal hyperkeratosis has been seen
in a case of spontaneous, adult-onset feline hypothyroidism,
and hypothyroidism could explain the absence of epidermal
atrophy.13 In the case reported here, the skin biopsies were
taken at least 10 weeks after the corticosteroids were with-
drawn. At the time skin biopsies were taken, the major clin-
ical manifestations associated with HAC had resolved, and
hepatic enzymes were normal, which might explain why no
epidermal atrophy was found in the skin biopsies.

Transient hypothyroidism was observed in four cats, and
these cats had normal T4 levels and normal TSH stimulation
tests 3 years after remission of the iatrogenic HAC.
Suppressed pituitary secretion of TSH also occurs in chronic
canine HAC (both spontaneous and iatrogenic), and approxi-
mately 70% of dogs with spontaneous HAC have decreased
serum baseline T4 levels.16,30 The proposed mechanism for
this suppression is negative feedback by exogenous cortico-
steroids on the pituitary gland, leading to down-regulation of
TSH release.16,30 By comparison, normal baseline T4 levels
have been found in most cases of spontaneous feline HAC,
and <5% of affected cats have had low baseline T4 levels.18-

20 No associated clinical signs were described in those
cases.18-20 In the present study, most cats (91.7%) initially
had subnormal T4 levels. Six cats showed good clinical
improvement and later had normal responses to TSH stimu-
lation, while four cats that developed hyperpigmentation at
alopecic sites and did not improve had no responses to TSH
stimulation. The exact mechanism for the development of
hypothyroidism in cats with iatrogenic HAC is unclear.

In most published cases, lymphopenia was the major
abnormality in the leukogram of cats with spontaneous
HAC (40%).16-29 In the present study, the major finding was
leukocytosis; lymphopenia was not detected in any cat.
Approximately 50% of published cases of feline sponta-
neous HAC have had elevated hepatic enzymes.16-29

Elevated levels of alkaline phosphatase were not found in
the cats reported here, and the reason was unclear. In the
present cases, elevated ALT levels were the only abnormal-
ity found in the hepatic enzyme analyses. Elevated ALT lev-
els might have been associated with hepatic lipidosis, which
is commonly reported in feline spontaneous HAC.27

Diabetes mellitus may be associated with feline HAC.16-

29 Corticosteroids increase gluconeogenesis, act as an insulin
antagonist, and can induce a diabetic state.16 More than 75%
of feline spontaneous HAC cases have concurrent diabetes
mellitus.16-29 Diabetes mellitus was found in four cats in the
present study. The diabetes was transient and occurred less

frequently compared with spontaneous cases, but more cats
might have developed the condition if corticosteroid therapy
had been continued for longer time periods.

In the study reported here, the mean time for clinical
signs of iatrogenic HAC to develop was 8.3 months.
Although clinical signs associated with HAC have been dif-
ficult to induce experimentally using weekly prednisolone
or methylprednisolone, one dose of systemic prednisolone
or methylprednisolone can suppress the hypothalamic-pitu-
itary-adrenocortical axis in cats.7,8 In dogs, topical appli-
cation of corticosteroids rapidly suppresses the
hypothalamic-pituitary-adrenocortical axis, with plasma
cortisol concentrations becoming significantly depressed
within 7 hours after the first treatment.31 Repeated topical
applications of corticosteroids continue to suppress plasma
concentrations of ACTH and cortisol and to reduce respons-
es to exogenous ACTH.31 In the cases reported here, sup-
pression of the hypothalamic-pituitary-adrenocortical axis
may also have been exacerbated by the oral intake of topi-
cal corticosteroids (owing to the grooming nature of cats).
Future studies are needed to substantiate the suppression of
the hypothalamic-pituitary-adrenocortical axis following
the application of topical corticosteroids in cats. Based on
the present study, 6 weeks of topical corticosteroids may
suppress the response of the adrenal gland to exogenous
ACTH and produce clinical manifestations consistent with
HAC in cats.

Gradual withdrawal of corticosteroids after chronic
administration is recommended in animals.32 In the cats
reported here, corticosteroids were discontinued immediate-
ly after referral, and no consequences developed, consistent
with some reports in humans and dogs.12,32 The clinical
effects of abrupt corticosteroid withdrawal remain unclear
in cats.

Conclusion
Iatrogenic HAC was diagnosed in 12 cats. Cutaneous
lesions were the most apparent clinical abnormality and
were found in all cats. In four cats, development of cuta-
neous hyperpigmentation in alopecic areas after cortico-
steroid withdrawal was suspected to be associated with
transient hypothyroidism. The mechanism for development
of the transient hypothyroidism was unclear and warrants
further study.

a Cortrosyn; Organon, Oss, The Netherlands
b ACS:180 Cortisol +E; Bayer HealthCare, Tarrytown, NY 10591
c ACS:180 T4 +A; Bayer HealthCare, Tarrytown, NY 10591
d Insulatard HM; Novo Nordisk A/S, Bagsvaerd, Denmark
e Thyrotropic hormone; Sigma Chemico Co., St. Louis, MO 63178
f Eltroxin; GlaxoWellcome, Taipei, Taiwan
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