
Hypoadrenocorticism in young related Nova Scotia
duck tolling retrievers

Shelley Burton, Josepha DeLay, Anne Holmes, Christopher Somerville, Jane Eye,
Darcy Shaw, Oonagh Wack, Paul Hanna

Abstract Five cases of hypoadrenocorticism in young related Nova Scotia duck tolling retriev-
ers are discussed. Two were littermates and the others shared one or more common ancestors.
No specific mode of inheritance was determined. Clinical and laboratory findings typical of
hypoadrenocorticism were observed. Further documentation will be required to confrim a breed
predisposition.

Resume Insuffisance surrenale chez de jeunes Nova Scotia duck tolling retrievers apparentes.
Cinq cas d'insuffisance surrenale chez de jeunes Nova Scotia duck tolling retrievers apparentes ont
ete etudies. Deux cas provenaient de la meme portee et les autres avaient un ou plusieurs ancetres
communs. Aucun mode specifique de transmission genetique n'a ete determine. Des signes cliniques
et des resultats de laboratoire typiques de l'insuffisance surrenale ont ete observes. Une documentation
plus poussee sera necessaire pour confirmer une predisposition raciale.

(Traduit par docteur Andre Blouin)
Can Vet J 1997; 38: 231-234

Hypoadrenocorticism is an uncommon condition that
most frequently affects young to middle-aged female

dogs (1,2). Familial hypoadrenocorticism has been rec-
ognized in standard poodles (3) and leonbergers (4).
Recently, Great Danes, Portuguese water dogs, rot-
tweilers, standard poodles, West Highland white terri-
ers, and wheaten terriers were found to have significantly
higher relative risks of developing hypoadrenocorti-
cism (1). Breeds suspected of being predisposed to
hypoadrenocorticism include Labrador retrievers (5), and
bearded collies and Old English sheepdogs (6). Several
cases of hypoadrenocorticism in young Nova Scotia
duck tolling retrievers have recently been observed in
eastern Canada. It is the purpose of this report to sum-
marize these cases and alert practitioners to a possible
breed predisposition to this condition.

Five cases of hypoadrenocorticism seen in the past 2 y
at either the Atlantic Veterinary College, Prince Edward
Island, or private practices in Nova Scotia and New
Brunswick are included in this report (Table 1). The first
author became aware of these cases through evalua-
tion of diagnostic tests performed at the Atlantic
Veterinary College or through personal communica-
tions. A survey of practitioners or breeders was not
performed, so this report does not describe breed preva-
lence of this condition. Pedigrees were made available
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by the owners. Diagnosis of hypoadrenocorticism was
made by necropsy findings of severe adrenal cortical
atrophy or by demonstrating low to low-normal
(0-20 nmol/L) baseline serum cortisol concentrations
that failed to increase appreciably 2 h after IM admin-
istration of adrenocorticotrophic hormone (ACTH) gel.
The atypical cortisol concentrations seen in the ACTH
stimulation test in case 3 (Table 1) were considered to be
due to assay interference by declining serum concen-
trations of prednisolone, as oral prednisone had been
administered previously. Results of the remaining
ACTH stimulation tests (cases 4,5) were similar to
those reported for other dogs with hypoadrenocorti-
cism (1,2).
Of the 5 dogs reported, 4 were very young (<7 mo),

and 1 was 3 years old. In a recent study of 225 cases of
canine hypoadrenocorticism, the ages of affected dogs
varied from 4 mo to 14 y, with the value for the 25th to
75th percentile being 2.5 to 6.5 y of age (1). Three of the
dogs were male and 2 were female. Although higher per-
centages of female compared with male dogs have been
reported with hypoadrenocorticism (1,2), the number of
cases reported here is too low to make presumptions
about sex predilection within this breed. All 5 dogs in this
report had clinical signs consistent with previous reports
of hypoadrenocorticism in dogs (2,4), including weak-
ness (5/5), depression (5/5), vomiting (5/5), and diar-
rhea (5/5). Blood was present in the stool of 1 dog
(case 3), possibly as a result of hypoadrenocorticism (7)
or the administration of nonsteroidal anti-inflammatory
medication. One dog (case 4) was bradycardic and 1

(case 3) had a normal heart rate; the information was
not available for the others. Bradycardia or weak pulses
have been reported in approximately 1/3rd of dogs with
hypoadrenocorticism (2).
Two male littermates (cases 1,2) had unusual aspects

to their history prior to the development of signs of
hypoadrenocorticism at approximately 17 wk of age.
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Both had developed bilateral diffuse corneal edema at
13 wk of age, which slowly resolved following treatment
with ophthalmic corticosteroid medication. Later, post-
mortem examination of 1 of these pups (case 2) revealed
bilateral neutrophilic keratitis and lymphocytic con-
junctivitis. Another dog (case 3) had multiple white
punctate corneal lesions present diffusely over the
cornea of both eyes when examined at 7 mo of age.

In addition to the ophthalmic changes, 1 of the male
littermates (case 2) had also experienced 3 seizures in a
24-hour period at approximately 16 wk of age. No lab-
oratory evaluation was performed at that time, so hypo-
glycemia could not be ruled out. Hypoglycemia can be
associated with hypoadrenocorticism in dogs and is
occasionally severe enough to result in seizure activ-
ity (8). However, this particular pup died 1 wk later and
postmortem examination revealed lymphocytic menin-
gitis, in addition to the findings of severe bilateral
adrenal cortical atrophy and the keratitis-conjunctivitis
described above. Therefore, the previous seizure activ-
ity could have been due to meningeal inflammation,
hypoglycemia, or an unrelated cause. The other male lit-
termate (case 1) died at approximately the same time
(17 wk). Postmortem examination revealed broncho-
interstitial pneumonia, necrotizing polyarteritis, and
severe bilateral adrenal cortical atrophy. The broncho-
interstitial pneumonia was suspected to be due to aspi-
ration of oral cavity contents. The necrotizing polyarteritis
was present in medium-sized arteries of the epicardium,
and was characterized by infiltration of moderate num-
bers of lymphocytes, macrophages, and neutrophils
within and around the vessel walls.

In those patients in which serum biochemical data
were available (4/5 cases), hyponatremia, hyper-
kalemia, hypochloremia, and an Na/K ratio below 23
(Table 1) were present. This finding is consistent with
that of the majority of cases of hypoadrenocorticism
(1,2). Hypoglycemia (2.1 mmol/L, reference range:
3.3-5.6 mmol/L) was present in 1 dog (case 1), and, in
a recent study, had been observed in 16.7 % of dogs with
hypoadrenocorticism (1). Azotemia was noted in 4 dogs,
whose serum urea concentrations ranged from 15.4 to
63.6 mmol/L (reference range: 3.0-10.5 mmol/L).
Serum creatinine concentrations were also increased
(327 to 593 umol/L, reference range: 60-140 umol/L) in
3 dogs; 1 dog had a value at the upper limit of normal
(136 umol/L). Serum phosphorus concentrations were
increased in the 3 dogs (cases 1,3,5) in which they
were measured (2.15-4.52 mmol/L, reference range:
0.82-1.87 mmol/L). Bone growth likely contributed to
the increased phosphorus concentration in the 2 younger
dogs (cases 1,3). Concurrent urine specific gravity
(1.030) was available for I dog (case 3) and was con-
sidered to be inappropriately low for a dehydrated
patient. Low urine specific gravity values can be seen in
hypoadrenocorticism; severe hyponatremia impairs the
ability of the kidney to concentrate through medullary
solute washout (2). Differentiation from primary renal
disease is not possible in these cases without perform-
ing an ACTH stimulation test and assessing whether
values for urine specific gravity, serum creatinine con-
centrations and serum urea concentrations normalize fol-
lowing therapy for hypoadrenocorticism. Three of the

4 dogs for which data were available had increased
serum creatine kinase (CK) concentrations, ranging
from 804 to 1036 U/L (reference range: 0-300 U/L).
Mild muscle cellular leakage secondary to hypovolemia
is one possible explanation, but other mechanisms
(trauma, immune-mediated myositis) cannot be ruled
out. One dog (case 1) demonstrated hypercalcemia
(5.72 mmol/L, reference range: 2.24-3.04 mmol/L).
Approximately 1/3rd of dogs with hypoadrenocorti-
cism are hypercalcemic at the time they demonstrate
hyperkalemia (2).
Complete blood count results were available for

4 dogs. No abnormalities were found in 2 dogs (cases 1,5).
One dog (case 4) had a mild lymphocytosis (7.86 X
109/L, reference range: 1.0-4.8 X 109/L). One dog
(case 3) had leukogram changes, consistent with stress
attributed to previous prednisone administration. This
same dog also had a mild nonregenerative anemia
(RBC: 4.45 X 1012/L, reference range: 5.5-8.5 X 1012/L)
and a mild thrombocytopenia (160 X 109/L, reference
range: 200-900 X 109/L). These findings were attributed
to recent gastrointestinal blood loss.

Three of the dogs (cases 3,4,5) were successfully
stabilized on medical therapy, consisting of oral flu-
drocortisone acetate (Florinef, Squibb, Bristol-
Myers-Squibb, Montreal, Quebec) at an initial dose of
0.01-0.02 mg/kg bodyweight (BW), ql2h, and oral
prednisone (Apo-prednisone, Apotex, Toronto, Ontario)
at initial dose of 0.15-0.2 mg/kg BW, q24h or ql2h.

Primary idiopathic hypoadrenocorticism in dogs is pre-
sumed to be an immune-mediated disease (2,9), based on
the histologic findings of lymphoid and plasma cell
infiltration in the adrenal cortex of some patients (9),
as well as the presence of anti-adrenal antibodies
reported in the serum of 2 patients (9). It is not possi-
ble to determine if the hypoadrenocorticism seen in
these 5 Nova Scotia duck tolling retrievers was immune-
mediated. In 1 dog (case 2), the significant lympho-
cytic infiltration of the adrenal cortex was supportive of
an immune-mediated cause. It is interesting to speculate
that the corneal opacity seen in 3 of the dogs, as well as
the necrotizing arteritis in 1 dog and the lymphocytic
meningitis in another dog, could have an immune-
mediated basis.

All 5 dogs reported here are related (Table 1). While
cases 1 and 2 are closely related (littermates), the
remaining dogs shared 1 or more common distant ances-
tors. No one ancestor was common to all 5 dogs and no
specific mode of inheritance could be determined. As the
hypoadrenocorticism occurred in both male and female
dogs, a sex-linked mode of inheritance is unlikely.

In summary, the 5 Nova Scotia duck tolling retrievers
had similar clinical signs and laboratory findings to
those seen in other cases of hypoadrenocorticism.
Although the number of cases reported here is very
low, the dogs were younger than the age in which
hypoadrenocorticism is most often diagnosed. Because
very young dogs commonly present with vomiting and
diarrhea due to dietary indiscretions or infectious gastro-
enteritis, it was not surprising that most of the cases
included here initially received a possible diagnosis of
gastroenteritis. Tentative diagnosis of hypoadrenocor-
ticism requires a careful history, physical examination,
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and complete laboratory screening. Definitive diagno-
sis is made based on the results of ACTH stimulation
testing or, unfortunately, through postmortem exami-
nation. The confirmation that a true breed predisposition
to hypoadrenocorticism exists in Nova Scotia duck
tolling retrievers will require documentation of further
cases and comprehensive surveys of practitioners and
breeders. At present, however, it is wise for any prac-
titioner faced with clinical signs of depression, vomit-
ing, or diarrhea in a young Nova Scotia duck tolling
retriever to consider the possibility of hypoadrenocor-
ticism and to test accordingly.
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Addendum
Two of the treated dogs (cases 3,4) developed clinical and
laboratory findings consistent with immune-mediated
hemolytic anemia within 1 y following diagnosis of
hypoadrenocorticism. cv.
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Use Your RECOMM Sign
A professionally developed user friendly software pro-
gram (called Script Designer) that gives Veterinary Clinics
the power to create disks and make their own display ads for
Recomm electronic signs is now available in Canada. A few
of the benefits of purchasing Script Designer are:

* There are no additional fees. Purchasing Script
Designer gives you control over your investment.

* The signs are effective at increasing communica-
tion between Veterinarians and pet owners, and
you can use them to address local pet health awareness
issues.

* You can promote community events and remove the
announcement as soon as the event is over.

* Script Designer is transferable with the sign. This
increases the value of your sign if you choose to sell it.

Script Designer comes with over 200 clip art and free
technical support. Script Designer is available for $450,
and a demonstration version is available for $10. The
demonstrator is actually the full program, it's just limited
to creating disks with only 5 display ads. This gives you an
opportunity to work with the program and be sure that it will
meet your needs before buying it. To take the software for
a "test drive", or if you have any questions, please contact
Brent Robertson at (306) 955-6682.

GRB Software Solutions Plus Inc.
1-3110 8th Street East * Saskatoon * Saskatchewan * Canada * S7H OW2
Ph: (306) 955-6682 * Fax: (306) 955-2329 * email: brobertI @eagle.whm.ca
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