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Abstract

Background: Primary hypoadrenocorticism (PH) is rare in cats and knowledge about

treatment is sparse.

Objective: To describe cats with PH with a focus on long-term treatment.

Animals: Eleven cats with naturally occurring PH.

Methods: Descriptive case series with data on signalment, clinicopathological find-

ings, adrenal width, and doses of desoxycorticosterone pivalate (DOCP) and prednis-

olone during a follow-up period of >12 months.

Results: Cats ranged from 2 to 10 years (median 6.5); 6 cats were British

Shorthair. Most common signs were reduced general condition and lethargy,

anorexia, dehydration, obstipation, weakness, weight loss, and hypothermia.

Adrenal glands on ultrasonography were judged small in 6. Eight cats could be

followed for 14 to 70 months (median: 28). Two were started on DOCP doses

≥2.2 mg/kg (2.2; 2.5) and 6 < 2.2 mg/kg (1.5-2.0 mg/kg, median 1.8) q28 days.

Both high-dose cats and 4 low-dose cats needed a dose increase. Desoxycorti-

costerone pivalate and prednisolone doses at the end of the follow-up period

were 1.3 to 3.0 mg/kg (median: 2.3) and 0.08 to 0.5 mg/kg/day (median: 0.3),

respectively.

Conclusions and Clinical Importance: Desoxycorticosterone pivalate and predniso-

lone requirements in cats were higher than what is currently used in dogs; thus, a

DOCP starting dose of 2.2 mg/kg q28 days and a prednisolone maintenance dose of

0.3 mg/kg/day titrated to the individual need seems warranted. Small adrenal glands

(width < 2.7 mm) on ultrasonography in a cat suspected of hypoadrenocorticism can
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be suggestive of the disease. The apparent predilection of British Shorthaired cats for

PH should be further evaluated.

K E YWORD S

Addison's disease, feline, mineralocorticoid, therapy

1 | INTRODUCTION

Primary hypoadrenocorticism (PH) is a rare disease in cats. Its inci-

dence seems lower than in dogs, even in cats presenting with hyper-

kalemia, hyponatremia, or a low sodium: potassium ratio.1 So far, no

breed or sex predisposition is reported and many cats are less than

5 years old at diagnosis.2-9 The anamnestic signs are like those in dogs

and include lethargy, anorexia, weight loss, and, less commonly, vomit-

ing, polyuria/polydipsia, and waxing/waning illness. At presentation,

cats are usually lethargic, weak, dehydrated, and hypothermic. As in

dogs, the most common biochemical findings in cats with PH are

hyponatremia and hyperkalemia.2-9

In dogs, adrenal ultrasonography can help during the diagnostic

work-up of an animal with clinical signs suggestive of PH.10 In cats

with PH, exact adrenal measurements are rarely reported; in the

majority of the few cases where adrenals have been described, they

were judged to be normal in size.5-8 So far, there is only 1 report of a

cat with PH having small adrenal glands (width 2.2 mm).11

Most cats reported in the literature have been treated with

fludrocortisone acetate.2-4,6,7 Only 7 cats treated with DOCP have

so far been described.2,7-9 DOCP is a parenteral, long-acting min-

eralocorticoid with no glucocorticoid activity; therefore, additional

supplementation with glucocorticoids is mandatory. The manufac-

turer recommends a starting dose of 2.2 mg/kg every 28 days in

dogs. However, several reports have shown that dogs can be sta-

bilized on much lower doses or longer dose intervals.12-16

Reported DOCP doses in the 7 cats described in the case reports

mentioned above ranged from 2.2 to 2.6 mg/kg and reported

intervals from 28 to 40 days.2,7,8,9 The follow-up period of these

cases is not clearly mentioned in 3 or was below 12 months in

2 cases.2,7,8,9

Because of the rarity of the disease, studies in larger groups of

cats with PH that evaluate DOCP and the glucocorticoid treatment on

a long-term basis, as well as dosing schemes and dosing intervals are

lacking. In addition, given the paucity of data regarding adrenal gland

measurements in cats, we sought to report adrenal gland width in the

same cohort of cats.

Therefore, the aims of the present case series were 2-fold:

first, to characterize the disease in cats by describing the signal-

ment, clinical signs, clinicopathological findings, and ultrasono-

graphic measurements of the adrenal glands of cats with naturally

occurring PH; and second, to describe treatment and long-term

follow-up information with an emphasis on the description of the

DOCP and glucocorticoid dosage over a time period of at least

12 months.

2 | MATERIALS AND METHODS

2.1 | Animals

Cats presented to the Clinic for Small Animal Internal Medicine, Vet-

suisse Faculty University of Zurich, Switzerland, between January 2010

and June 2021 with naturally occurring PH were enrolled. PH was diag-

nosed based on a post-ACTH serum cortisol concentration of

<55 mmol/L, abnormal serum sodium and/or potassium concentrations,

and/or elevated plasma endogenous ACTH concentrations. Cases in

which causes of hypoadrenocorticism were iatrogenic or because of

neoplasia, adrenalectomy, or trilostane treatment were excluded.

For the second part of the case series cats had to be treated with

DOCP and had to go through a minimum follow-up period of

12 months.

2.2 | Analytical procedures

For the ACTH stimulation test, blood samples were taken before and

60 minutes after IV injection of 5 μg/kg synthetic ACTH (Synacthen,

Future Health Pharma GmbH, Wetzikon, Switzerland). Serum cortisol

concentrations were measured by a competitive immunoassay (DPC

Immulite 1 (samples received until July 2011), DPC Immulite 1000

(samples from August 2011 to September 2016), DPC Immulite 2000

(samples from September 2016 until June 2021; Siemens Schweiz

AG, Zurich, Switzerland). For the determination of plasma endogenous

ACTH (9 cats), blood was collected (before ACTH administration) into

chilled EDTA-coated tubes placed on ice and centrifuged at 4�C

within 30 minutes. Plasma ACTH concentrations were determined by

a 2-site solid-phase chemiluminescent immunometric assay (DPC

Immulite 1 (samples until July 2011), DPC Immulite 1000 (samples

from August 2011 to September 2016) or DPC Immulite 2000 (sam-

ples from September 2016 until June 2021); Siemens Schweiz AG,

Zurich, Switzerland) validated for cats.17 Plasma was stored at �20�C

until assayed. Serum sodium and potassium concentrations were mea-

sured with a Cobas c501 chemistry analyzer (Roche Pharma Schweiz

AG, Reinach, Switzerland).

2.3 | Ultrasonographic examination of the adrenal
glands

Ultrasonography was performed either of a board-certified radiologist

or by a resident under supervision of a board-certified radiologist after
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the cats had been stabilized. Ultrasonographic examination was per-

formed in lateral recumbency, and adrenal glands were assessed dur-

ing the routine abdominal examination. The maximum width was

defined as the greatest dorsoventral dimension and was assessed as a

single measurement made perpendicular to the long axis.

2.4 | Treatment

Mineralocorticoid replacement treatment was started with fludrocor-

tisone (Florinef; Bristol-Myers Squibb SA, Baar, Switzerland) or DOCP

(Zycortal; Dechra Pharmaceuticals, Overland Park, Kansas; or

Percorten-V; Novartis Animal Health US, Greensboro, North Carolina)

after an individualized stabilization period including intravenous

administration of fluids, treatment of hyperkalemia with glucose infu-

sion and prednisolone administration.

Additional symptomatic treatments and diagnostic testing during

hospitalization were at the discretion of the attending clinician.

The starting dose of DOCP was at the discretion of the attending

clinician, usually between 1.5 and 2.5 mg/kg SC and the target injec-

tion interval was set at q28 to q30 days. The efficacy of DOCP treat-

ment was assessed on day 14 and day 28 after the first injection by

monitoring clinical signs and serum electrolyte concentrations (potas-

sium and sodium). Depending on the 14- and 28-day serum potassium

and sodium concentrations, the DOCP dosage was adjusted to

achieve electrolyte concentrations within the reference interval and a

final injection interval of no more than 28 to 30 days.

All catswere treatedwith prednisolone; starting doses in the catswith

newly diagnosed PH ranged between 0.5 and 1mg/kg IV q6 to q12 hours

for a duration of 12 to 48 hours, depending on the severity of the signs

and the clinical condition of the cat. Prednisolone treatment was changed

to PO as soon as the cats started eating and vomiting stopped (using the

same dose which was given IV at that time). At the time of discharge,

the prednisolone dosage was decreased (exact numbers are presented in

the result section), and further reduction steps were individualized at

each recheck based on clinical signs (eg, appetite, activity level, weight

gain, polyuria, polydipsia) and on the assessment of the clinician.

Rechecks to adapt the DOCP and the prednisolone doses were

usually planned on day 14 and 28 after the first and second DOCP

injections and on day 28 after the third injection. Thereafter the

rechecks intervals were individualized for each cat.

2.5 | Statistical analyses

Statistical analysis was performed by means of nonparametric tests by

commercial software (GraphPad Prism 9, GraphPad Software, San

Diego, California). Data are expressed as range and median. The

change in DOCP dose, prednisolone dose, and electrolyte concentra-

tions between diagnosis and the end of the follow-up period were

evaluated by Wilcoxon matched-pairs signed rank test. The level of

significance was set at P < .05.

3 | RESULTS

3.1 | Signalment and clinicopathological findings at
diagnosis

A total of 11 cats fulfilled the inclusion criteria of the first part

of the case series. There were 6 British Shorthair, 4 European

Shorthair, and 1 Bengal cats. Seven cats were male (all castrated)

and 4 female (3 spayed). Age ranged from 2 to 10 years

(median 6.5).

Reported clinical signs by owners included: reduced appetite or

anorexia (n = 11), lethargy (10), obstipation (7), weakness (7), loss of

body weight (6), vomiting (4), polyuria (4), polydipsia (3), diarrhea (1),

tachypnea (1), and empty swallowing (1).

Clinical signs during physical examination included: reduced gen-

eral condition and lethargy (11), dehydration (9), hypothermia (5), lat-

eral recumbency (4), heart murmur (3), weak pulse (3), acute abdomen

(1), tachypnea (1), and seizures (1).

3.2 | Routine laboratory findings

The most frequent abnormality found in routine laboratory testing at

the time of diagnosis was hyponatremia (11/11 cats, range,

114-146 mmol/L, median: 135, reference range, 150-157). Hyperkale-

mia, increased creatinine, and increased blood urea nitrogen were

detected in 8, 8, and 7 cats, respectively (potassium: range,

4.4-8.1 mmol/L, median: 5.9, reference range, 3.8-5.4; creatinine:

range, 63-429 μmol/L, median: 225, reference range, 98-163; blood

urea nitrogen: range, 5.2-32.1 mmol/L, median: 13.9, reference range,

7.4-12.6).

The results of the routine laboratory testing (including the num-

ber of cats with values above or below the reference range) for each

laboratory parameter are summarized in Table 1.

3.3 | Adrenal gland width on abdominal ultrasound

The width of the left adrenal gland of the 11 cats ranged from 1.2 to

3.9 mm (median: 2 mm) and that of the right adrenal gland from 1.2

to 4.3 mm (median: 2.7). The radiologists judged the adrenal glands

of 6 cats to be “smaller than normal.” In these 6 cats, the adrenal

gland widths were ≤2 mm on the left side and ≤2.7 mm on the right

side (Table S1).

3.4 | Type of mineralocorticoid treatment

Ten cats were treated with DOCP: 4 of them were initially treated

with Percorten and later administered Zycortal and 6 were treated

only with Zycortal. One cat was treated with fludrocortisone

(Florinef).
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3.5 | Hospitalization time

Hospitalization time ranged from 3 to 9 days (median: 4).

3.6 | Length of monitoring

Eight cats treated with DOCP were monitored for 14 to 70 months

(median: 28 months). Two cats treated with DOCP were euthanized

0.5 and 2 months after discharge. Reasons for euthanasia were finan-

cial concerns and problems with giving the prednisolone tablets PO in

1 cat. In this cat, the owner refused to convert the glucocorticoid

treatment to a depot preparation. In the other, financial concerns

were the main reason, in addition to deterioration and emergency

presentation after the general practitioner had not adapted the DOCP

dose at the first recheck and the owner had missed the second

recheck.

The 1 cat treated with fludrocortisone was lost to follow-up

because the owner refused to treat the cat with fludrocortisone and

decided to manage the cat by himself by treating it with prednisolone

alone and occasionally hydrocortisone as needed.

3.7 | DOCP dosage during long-term treatment

Of the 8 cats with long-term follow-up, 2 were started on DOCP

doses ≥2.2 mg/kg (2.2 and 2.5 mg/kg) and 6 on doses <2.2 mg/kg

(1.5-2.0 mg/kg, median 1.8). In both high-dose cats and 4 of the low-

TABLE 1 Findings on routine laboratory examination of 11 cats with primary hypoadrenocorticism.

Median Range

No. of cats with

value above the
reference range

No. of cats with

value below the
reference range

Reference
range

Packed cell volume (%) 38 27-48 1/11 3/11 33-45

Leucocytes (�10E3/μL) 9.5 5.8-16.4 2/11 0/11 4.6-12.8

Thrombocytes (�10E3/μL) 379 87-591 0/6 1/6 180-680

Mature neutrophils (�10E3/μL) 4.85 2.88-11.78 1/11 0/11 2.32-10.01

Band neutrophils (/μL) 80 50-690 5/11 NA 0-120

Eosinophils (/μL) 290 170-1150 2/9 0/9 100-600

Basophils (/μL) 30 0-140 0/7 2/7 100-140

Monocytes (/μL) 110 0-650 0/11 1/11 40-680

Lymphocytes (/μL) 2700 1250-5930 0/11 0/11 1050-6000

Total bilirubin (μmol/L) 2.5 0.8-3.6 1/11 0/11 0.1-3.5

Serum glucose (mmol/L) 7.2 4.2-14.3 3/11 0/11 4-9

Blood urea nitrogen (mmol/L) 13.9 5.2-32.1 7/11 1/11 7.4-12.6

Creatinine (μmol/L) 225 63-429 8/11 1/11 98-163

Creatinine kinase (U/L) 2536 193-23 637 8/10 0/10 77-355

Protein (g/L) 63 35-72 0/11 7/11 64-80

Albumin (g/L) 32 19-41 0/11 5/11 32-42

Cholesterol (mmol/L) 3.7 1.1-4.9 0/11 3/11 2.6-6.8

Alkaline phosphatase (U/L) 14.5 6-36 0/10 6/10 16-43

Alanine aminotransferase (U/L) 52 23-104 1/11 1/11 34-98

Aspartate aminotransferase (U/L) 59 19-220 6/11 0/11 19-44

DGGR-lipase (U/L) 10 6-117 1/11 0/11 6-26

Sodium (mmol/L) 135 114-146 0/11 11/11 150-157

Potassium (mmol/L) 5.9 4.4-8.1 8/11 0/11 3.8-5.4

Chloride (mmol/L) 104 83-116 0/11 10/11 113-123

Inorganic phosphorus (mmol/L) 2.0 1.2-4.0 8/11 0/11 0.9-1.8

Calcium (mmol/L) 2.5 2.04-3.29 1/11 4/11 2.4-2.8

Serum cortisol, basal (nmol/L) <27.6 <27.6-69 0/11 9/11 <27.6-257

Serum cortisol, stimulated (nmol/L) <27.6 <27.6-72 NA NA NA

Plasma ACTH (pmol/L) >275 >275 9/9 0/9 32-370*

Abbreviations: ACTH, adrenocorticotropic hormone; DGGR, 1,2-o-dilaurylrac-glycero-3-glutaric acid-(60-methylresorufin) ester; NA, not applicable.

*Reference interval from the literature.17
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dose cats the DOCP dosage had to be raised over the first few

months of treatment. The maximal DOCP doses used in these 6 cats

ranged from 2.3 to 3.0 mg/kg; median: 2.5. The DOCP dosage was

decreased in 2 of these cats.

In 2 of the low-dose cats, the DOCP dose had never been raised

during the follow-up period. In 1 cat (started with 2 mg/kg) the DOCP

dosage could be decreased at every recheck to a final dose of

1.3 mg/kg. In the other cat, the DOCP dose was kept unchanged at

the dosage of 2 mg/kg for 4 years but thereafter had to be decreased

to 1.7 mg/kg. DOCP doses at the end of the follow-up period of all

cats ranged between 1.3 and 3 mg/kg (median: 2.3).

There was no significant difference between the DOCP starting

dose and the DOCP dose at the end of the follow-up period (P = .19).

DOCP doses of each cat at both time points are presented in

Figure 1.

3.8 | Glucocorticoid treatment during long-term
treatment

All 8 cats were discharged on prednisolone of which the dosage at

discharge ranged from 0.4 to 1.0 mg/kg/day (median: 0.73). During

the follow-up period, the prednisolone dose could be further reduced

in all cats to a final prednisolone dose of 0.08 to 0.5 mg/kg/day

(median: 0.3) at the end of the follow-up period. There was a signifi-

cant decrease in the prednisolone dose between discharge and the

end of the follow-up (P = .0078). Prednisolone doses of each cat at

both time points are presented in Figure 2.

3.9 | Serum potassium and sodium concentrations

Serum potassium concentrations decreased with treatment. The

decrease between diagnosis and the last follow-up was significant

(P = .02). Serum sodium concentrations increased with treatment.

The increase between diagnosis and the last follow-up was significant

(P = .02). Potassium and sodium concentrations of each cat at both

time points are presented in Figure 3.

4 | DISCUSSION

Results of this study provide information about naturally occurring PH

in cats with a focus on long-term treatment with DOCP and predniso-

lone. This work shows that the starting dose in cats should be

2.2 mg/kg as recommended by the manufacturer. After 12 months of

treatment, all but 1 cat still needed a DOCP dose of at least 2 mg/kg

q28 days. Further, in 4 of 6 cats that had been started on a low DOCP

dose (1.5-2 mg/kg) and the 2 cats started on DOCP doses ≥2.2 mg/kg,

the dose had to be increased within the first few months. There was

only 1 cat in which the starting dose of 2 mg/kg was kept constant

and 1 cat (started on 2 mg/kg) in which the dose could be decreased

within the first months of treatment. This is in complete contrast to

what has been shown in dogs: dogs can be stabilized with a much

lower DOCP dose or by prolonging the injection interval.12-16 Inter-

estingly, and in contrast to cats, the maintenance dose of DOCP could

be further reduced (to a median of 1.1 mg/kg, range, 0.7-1.8) after

several months of treatment in the majority of dogs, without the risk

of underdosing, in 1 study.14 The reason why cats with PH need

higher doses of mineralocorticoids is not entirely clear. Cats have

approximately half the density of glucocorticoid receptors in their skin

and liver compared to dogs, and the receptors have a lower binding

affinity than in dogs.18,19 Whether this holds true for the mineralocor-

ticoid receptor is not known, but it would be a reasonable explanation

for why cats need higher DOCP doses than dogs.

The final long-term prednisolone dose cats needed in this study

was around 0.3 mg/kg/day, which is higher than the commonly

recommended dose of about 0.05 to 0.1 mg/kg/day in dogs. As dis-

cussed above, the most likely explanation for the higher

F IGURE 1 Desoxycorticosterone pivalate dosage (mg/kg body
weight) at the time of the first injection and at the end of the follow-
up period of each cat. Open circles represent cats started on a DOCP
dosage ≥2.2 mg/kg. Closed circles represent cats started on a DOCP
dosage <2.2 mg/kg

P=.0078

F IGURE 2 Prednisolone dosage (mg/kg/d) at the time of
discharge and at the end of the follow-up period of each cat. Open
circles represent cats started on a DOCP dosage ≥2.2 mg/kg. Closed
circles represent cats started on a DOCP dosage <2.2 mg/kg
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glucocorticoid dose needed in cats is the reduced density of glucocor-

ticoid receptors in tissue and the lower binding affinity of glucocorti-

coids at the receptor.18,19 However, that some of these cats were

overtreated with prednisolone cannot be completely excluded. The

prednisolone dose adjustment during long-term treatment is difficult.

Most often, adjustments are based only on the clinical impression of

the owner and the veterinarian. In cats, clinical signs of prednisolone

overtreatment are challenging to detect, because cats usually do not

show increased thirst and may only show increased sleeping and gain

in body weight. In dogs, the integration of endogenous ACTH mea-

surements into the treatment surveillance has been suggested by

some authors.20 Endogenous ACTH seemed especially helpful in dogs

with ambiguous clinical signs, and a completely suppressed ACTH

concentration during a hospital visit was interpreted as a likely signal

of overtreatment.20 Endogenous ACTH concentrations were not

assessed during follow-up in this study. In future, however, endoge-

nous ACTH concentrations should be evaluated to explore their use-

fulness in guiding long-term glucocorticoid treatment in cats.

Two cats were euthanized within the first 2 months after diagno-

sis. In both cats, financial concerns were 1 of the main reasons for

euthanasia. As is well known from dogs, the costs of mineralocorticoid

medication are a treatment-limiting factor for some owners of animals

with PH. This is the reason why many endocrinologists have started

to use lower DOCP doses or increase the interval between 2 DOCP

injections.12-16 Both methods will decrease the cost of treatment. In

cats, however, as discussed above, decreasing the DOCP dose does

not seem a safe option. Whether some cats could tolerate a prolonged

dosing interval cannot be answered here, because it was not the goal

of the study.

Potassium concentrations decreased and sodium concentrations

increased during treatment. However, a comparison of the electrolyte

trends in cats and dogs with PH that have been treated with DOCP

revealed that sodium concentrations in particular are more widely dis-

tributed and more often below the reference range in cats.14 In the

authors' laboratory, the reference interval for sodium in cats

(150-157 mmol/L) is higher than that of dogs (145-152 mmol/L).

However, because the measured values are so variably distributed in

cats, this does not seem to be a likely explanation. Rather, the often-

decreased sodium concentrations are a possible sign of insufficient

mineralocorticoid treatment in these cats. In human medicine, plasma

renin activity is the most sensitive marker for identifying insufficient

or excessive mineralocorticoid replacement.21,22 In dogs, plasma renin

activity decreased and normalized with DOCP treatment, but not with

fludrocortisone treatment.23 Fludrocortisone treatment was therefore

considered less effective in dogs, which was in line with the fre-

quently decreased sodium concentration in dogs on fludrocortisone.23

An insufficient mineralocorticoid replacement treatment could possi-

bly even influence the prednisolone need of cats. Prednisolone is

known to have some mild mineralocorticoid effects.24 Therefore,

insufficient mineralocorticoid replacement could, at least partially, be

cushioned by an increased prednisolone dose. Plasma renin activities

were not assessed in the cats of this study. Future studies in cats with

PH should, however, evaluate renin activity to estimate the effective-

ness of the DOCP treatment in this species.

All cats of this study with PH were adults, with 8 of 11 aged

>5 years. Although many cats with hypoadrenocorticism have been

reported to be younger than 5 years, it is known that the disease can

occur in a broad age range.2-9 A possible explanation for the higher

age of the cats in this study, could be the high number of pure breed

cats (7/11), which are more often indoor cats, and therefore signs like

reduced activity and lethargy might only be detected by owners late

in the course of the disease. In dogs, it has been shown that younger

dogs with PH (≤3 years) need significantly higher doses of DOCP than

older dogs.14 Because only 2 of the cats with long-term follow-up

were <3 years and the total number of cases is low, a possible age fac-

tor cannot be evaluated in this case series. The median age of cats

needing DOCP doses >2.2 mg/kg or <2.2 mg/kg at the end of the

follow-up period was however similar (6.5 vs 6.4 years).

Six of 11 cats were British Shorthair. This is a new and interesting

finding because, so far, no breed predispositions have been reported

in cats. In dogs, it is well known that breed predispositions exist, and

(A)

(B)

P=.02

P=.02

F IGURE 3 Serum potassium (A) and serum sodium
(B) concentrations (mmol/L) at the time of diagnosis and at the end of
the follow-up period of each cat. Open circles represent cats started
on a DOCP dosage ≥2.2 mg/kg. Closed circles represent cats started
on a DOCP dosage <2.2 mg/kg. The area between the dotted lines
represents the reference range of the serum potassium or sodium
concentration
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inheritance has been proven for some breeds.25-29 Further studies in

British shorthair cats are therefore warranted to evaluate a possible

heritability of PH in this breed.

The signs reported by the owner and clinical signs noted during

initial examination of cats with PH in this study were similar to those

of cats described in earlier case reports and case series and were

mainly unspecific.2-9 Interestingly, obstipation was a very common

sign (7/11) in this case series. In the 18 cases of PH in cats reported in

the literature, obstipation or constipation was only mentioned in

2 cats.3,5 That PH could lead to obstipation in cats seems reasonable,

because many of these patients have been sick for several days and

are often severely dehydrated. Interestingly, obstipation is not a typi-

cal sign expected in dogs with PH either. Dogs more often have diar-

rhea, which is an uncommon sign in cats.

The absence of a stress leukogram in an ill (stressed) animal is often

discussed as a classical hematologic finding in individuals with

PH. Sometimes even lymphocytosis and eosinophilia can be seen in

these patients.2 All the cats in this study had normal lymphocyte counts,

2 displayed eosinophilia, and 1 neutrophilia. Quiet typically, most cats

were azotemic and many had low total protein and low albumin con-

centrations. Three cats were hyperglycemic at the time of diagnosis.

Pretreatment with glucose solutions by the RDVM or during emergency

stabilization at the clinic could be excluded in at least 2 cases and was

considered highly unlikely in 1 cat. The presence of hyperglycemia in

cats is different from dogs, in which hypoglycemia occurs more often.

Hypoglycemia in dogs is assumed to be because of decreased hepatic

gluconeogenesis and increased peripheral sensitivity to insulin.30,31

Why cats are more likely to exhibit hyperglycemia is unclear. However,

it may be related to the more frequent occurrence of stress hyperglyce-

mia in cats, for which the mechanisms are still not entirely clear.32

Finally, the majority of cats had creatinine kinase (CK) concentrations

above the reference range and in some cases, the values were markedly

increased. Elevated CK concentrations have been described in cats with

PH and are often a sign for recent muscle lesions.4 Intramuscular drug

administration can lead to mild to moderate elevations, severe eleva-

tions are most often observed after a seizure episode. In this study,

1 cat was admitted with seizures. However, we cannot exclude that

some of the other cats with severely increased CK had unrecognized

episodes of seizures before the cats had been presented.

All cats in this case series received an abdominal ultrasound

examination with evaluation of the adrenal glands during the regular

workup. In 6 of the 11 cats, the radiologists judged the width of the

adrenal glands to be smaller than normal. Several studies report adre-

nal gland sizes of healthy cats, but there is no concordance and there-

fore not a single reference interval.11,33-37 Adrenal gland sizes in cats

with PH are only rarely reported, however, where descriptions are

available, the adrenal glands have been reported to be normal in

size.5-8 This is striking because this is contrary to reports on dogs, in

which small adrenal glands have been reported.10 So far, there seems

only 1 report of a cat with PH with small adrenal glands.11 In this

study, we describe 6 of 11 cats with PH with small adrenal glands.

Importantly, however, normal-sized adrenal glands in cats with sus-

pected PH do not exclude the disease.

A number of limitations to this case series must be acknowledged:

First, the number of cats included is low. However, although the num-

ber is low, this case series is still the largest to be reported so far,

which underlines the rarity of this disease in cats. Second, the ultraso-

nographic examination of the adrenal glands was not standardized

and was not performed by the same radiologist. However, all adrenal

measurements were performed either by a board-certified radiologist

or under the supervision of a board-certified radiologist. Thus, the

case series includes the largest number of cats with PH and also the

largest number for which adrenal gland sizes are reported. Another

potential limitation is that the starting dose of DOCP and its reduction

scheme was not standardized but was left to the discretion of the

attending clinician. Finally, the dose reduction scheme of prednisolone

was also not standardized for cats. A standardized protocol for dogs

exists in the author's clinic which most clinicians also use in an

adapted form for cats. The last 2 points could also have influenced

the results of this work.

In conclusion, the need of DOCP in cats with PH seems to be

higher than in dogs. Therefore, a starting dose of 2.2 mg/kg as recom-

mended by the manufacturer for dogs, seems warranted in cats. Dose

adjustment during long-term treatment should then be performed in

the same way as for dogs. In addition, the need for administration of

prednisolone seems higher in cats as well. As a rough guideline, a

long-term prednisolone dose of 0.3 mg/kg/day can be aimed at, which

is then titrated to individual needs. British Shorthair cats seemed

overrepresented in this case series. This is the first time that a possi-

ble breed predisposition for PH in cats has been demonstrated. Fur-

ther studies are needed to evaluate the genetic background of this

disease in cats and evaluate whether this phenomenon is more of a

local or a global problem. Even though no accepted reference range

exists for the adrenal gland sizes of healthy cats, cats with PH can

have very small adrenal gland widths. Therefore, in a cat with unspeci-

fic clinical signs and no reported history of glucocorticoid treatment,

adrenal gland widths of <2.7 mm should be interpreted as an indica-

tion to investigate the cat for PH.
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