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Endocrine disease

he diagnosis of hypoadrenocorticism, or Addison’s

disense, is one of the most challenging in veteri-

nary medicine. Ilypoadrenocorticism can look like
a myriad of other disorders. For example, its gastrointesti-
mal signs can mimic those of intestinal parasitism, dietary
allergy, or inflammatory howel disease, On the other
hand, an addisonian crisis can resemble acute cardiogenic
shock, hypovalemic shock from trauma, or septic shock,
Andd the dlinical signs of hypoadrenocorticism, which wax
and wane like the full and new moon, may respond to
nonspecitic treatment (Huid therapy). s no wonder that
diagnosing this discase is difficult at best. The purpose of
fhe fiest article in this symposium is o remind practition-
aps that the diagnosis of hypoadrenocorticism rests on
Having a high index ol suspicion for the disease. I hope

SYMPOSIUM

PAGE 881

this article helps increase your awareness of hypoadrenc-
corticism while providing guidelines for successfully tresite
ing it in dogs and cats,

The second article describes the syndrome of multiple
endocrine deficiencies in dogs. When lecturing about this
syndrome 4t veterinary meetings, | am always amazed at
the audience’s response. As T deseribe the syndrome,
there is always at least one person whose face lights up
with the realization’ that he or she has indeed seen o case
just like this. Even more rewarding is the: knowledge that
everyone in the audience will now hunt for these cases,
My hope: in writing this arlicle is that all practitioners will
be able to recognize and manage polyendocrine, gland
failure in their practices,

—Dy, Deborgh 8. Greco
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Hypoadrenocorticism in dogs and cats

Can you recognize the signs of hypoadrenocorticism? You'll have no doubts
after reading this review on how to diagnose and treat this disease,

which has a favarable prognosis once it's brought under control.

DEBORAH & GRECO, DVM, hD,
DACVIM

Dapartment of Clinical Sciences

Callege of Veterinary Medicine and Biomedical Srienes

{alorsdv Stale: University

fort Collins, ((} 80523
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A 3-YEAR-OLD SPAYED standard poo-
dle: weighing 44 1 (20 kg) presented
to a local veterinary hospital for eval
uation of intermittent. anorexia, vom-
iting, and diarthea of seven months’
duration. The dog's history included
recutrent episodes of lethargy and
anorexia that responded to Quid
therapy. Physical examination
revealed 4 thin dog, Results of a
complete blood count, # serum
chemistry profile, and urinalysis
showed a mild, normocytic, nor-
mochromic anemia and eosinophilia.
Fecal examination was negative for
parasites. The lenlative disgnosis
was inflaminatory bowel disease,
dietary allergy, or occult parasitism.
‘The dog wus dismisscel, and treat-
menl consisted of limited antigen
dictary therapy and fenbendazole,
six months later, the dog present-
ed to Colorado State Tlniversity's Vet-
crnary Teaching Iospital in hypovo-
lemic shock after an acute onscl of
vomiting and diarthea. The dog had
been at a boarding facility for five
days. 'The dog's hean rale on admis-
sion was 50 beats/min. Abnormal
results of an emergency serum chem-
istry profile included azotemia (hlood
urea nitrogen concentration = 187
myt/dl; normal = 17 to 52 mg/dl; cre-
atinine concentration = 4.5 mg/dl;
normal = 0.6 to 2 mg/dl), hypona-
tremiz (sodium concentration = 125
mEy/L; nomal = 145 to 160 mTg/T),
hyperkalemia (potassium concentra-
tion = 7.8 mEy/L; nomnal = 3.7 to 5.4

mEq/L), hypochloremia-(chloride
concentration = 94 mEq/L; nonmal =
112 1o 129 mEg/L), and hypercal-
cemia (calcium concentration = 123
mg/dl; parmal = 9 to 115 mg/dD,
Urine: specific gravity was 1012,

The dog was treated with intra-
venous 0.9% sodium chioride . solu-
tion (at # shock dose of 90 mbkg/dw)
and glucoconicoids (1 mg/kg dex-
amicthasone sodivm phosphate), An
ACTH tesponse test performoed al
admission reveated a low baseline
serum cortisol concentration (< (0.1
ng/dl: normal = 1 1o 4 pg/dD) with no
response to ACTIT administration
(0.25 my cosyniropin intavenously),
The post-ACTH cottisol concentration
was less than 0.1 pg/dt (nomal = 6
pg/dl and < 20 pgg/dl one hour later,

The dog recovered from acute
adrenocortical insufficiency. Tt will
receive mineralocorticoid and gluco-
corticoid replacement therapy consist-
ing of desoxycorticosterone pivalme
(DOGE) (Percorten-V—Novarlis; 2
myy/ky intranmuscolatly every 30 days)
and prednisolone (0.2 mg/ky oradly
ance a day) for the rest of is life. A
complete blood count, a serom chem-
sty profile, and urinalysis are mont-
tared every six months. The dog's
welght has stabitized at 55 Ib (25 ke).

Diagnosis

Given this dog's signabment, history,
and cdlinical signs, hypoadrenocorti
cism (Addison's disease) should have
been a differential diagnosis during the
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initial evaluation, But many practition-
o are still unsure of diagnosing this
uncotmmen but important disease, The
diagnosis and trearment of hypoadre-
nocorticism in dogs and cats can be
challenging (or velerinarians.

Hypoadrenocorticism is a result of
deficient mineralocorticoid (primarily
aldosterone) and glicoconticoid secre-
tion.! Naturally occurring primary
hypoadrenocorticism s usually caused
by immune-mediated destruction of
the adrenal cortex in both cats and
dogs™; however, lymphormatous infil-
tration of the adrenal glands has been
reported as a cause of hypoadre-
nocorticism in cats’ Secondary hypo-
adrenocorticlsm, in which the pituitary
gland produces inadequate amounts of
ACTH, can be caused by long-term cor-
ticosteroid therapy or, less commonty,
by tumors, lrauma, or congenilal
defects of the pituitary gland"
Secondary hypoadrenocorticism is rare
in both dogs and cats. Hypoadre-
nocorticism due to glucocotticoid defi-
ciency (hypocortisolemia) only has
heen called atypniced Adclison’s disease
Secondary hypoadrenocorticism 13
always atypical, and primary hypoadre-
nocorticism can be atypical in the early
stages of the discase before destruction
of the zona glomerulosa.

Signalment

Canine hypoadrenocorticisim is
most often diagnosed in young (2- ©
Gryarold) female dogs (0% of cases)
of any breed.?? [lypoadrenocorticism
has been reported in families of Leon-
bergrers and standard poodles, suggest-
ing a genetic basis in some breeds. 2!
Young cats of any breed or sex can
develop hypoadrenocorticism,

(tinical signs

Historical findings in animals with
hypoadrenocorticlsm include intermit-
®nt vomiting, diarthea, weight loss,
lethargry, depression, anorexia, and

in cawaﬁ% Dogsiwith P

Cats (%); n =10

igns angd Abnormal.Clinicopatholagie Findings

platlrenadgrticism?
Dogs {T); n = 225

Clinicat Signs and History

Letbrtriy

100
Anorcxia 100
Weight foss 00
Nihydration a8
Weakness 75
Slow capillary refill (ime 63
Weal pulse 50
Voniting 25
Polyuria and polydipsia 25
Bradycardia 13
Diarrhea -

Waxing and waning course
Previous response to therapy
Hypothermia

Shaking,

Melena

Painful abdomen

Hair loss

9%
90
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45
Vit

30
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35
33
27

15
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Cinivopathologic Findings

Hyperkaleimia 100
Ilyponatremia o
Hypochlpremia 100
fzotemia } 100
Hyperphdsphatemia 88
Betabolic acidosis

Efevated ALT or AST -
Hyperbilirubinemia -
Hypercakemia 13
Hypoglycemia —
Anainia 25
Ensinophilia 20
Lymphoeytosis 33

Urine specific gravity < 1.030

95
]
a0
85
i
40
30
20
kit
7
25
13
10
75

*Saurce: teldman, E£.; Nelson, RW.: Hypeatrenorortirism (Addison’s Uisease). (anine and eline Enttocsinology and Repreetiction, 2nd §d.
WE. Saunders, Philadelphia, f'a., 1996; pp 206-306; and litton, %), et ai: Glucocortienid deficieny hypoadrencearticism in dage 18 cisés

(1986-1995). MVHA 209 (1252076 208E; 1994,

weakness,? There may be a history
of vomiting or diatrhea responsive to
nonspecific treatment (eg, intravenous
fluicds) only o have signs recur sever-
al days to weeks later. Ofien the olini-
cal signs wax and wane. As the dis-
ese progresses, animals may exhibit
collapse, hypothermia, shaking,
polyuria, and pelydipsia. Hair loss

and melena are less common find-
ings. Signs of megaesophagus, such
as regurgitation and weight loss, are
uncomman but have been repored
in dogs with bothr typlead and atypicad
hypoadrenocorticism. 12

Differential diagnoses in dogs and
cats with the common clinical signs
of hypeadrenocorticism include

Velerinary Medicine JUNE 2000 - 469



[image: image4.png]Hypoadrenocorticism (cont'd)

)

PAGE B84

! | The Charactéristiesiof Typieal and Atypical Hypoadrenocorticism

Typical Hypoadrenocorticism

Alypical Hypoadrenocorticism

Pathogenesis

Primary adrenal fnsufficiency—Fate and
complele aidrenal destruction

Primary adrenat insufficioney--carly
adrenal destruction
Serondary adrenat insulliciency (ACHH

deficiency)

.Signalment

Less than 5 years old
lemale dogs
Any breed

Less than 5 years old
temale dogs, vats either sex
Standard poudles, Teonbergers

Clinical Signs and History

Weakness Anorexia
lethargy lethargy
Depression Vomiting

Vomiting
Diarrhea

Lleprassian
Chronie diarrhea

Anorexia Waxing and waning course
Previows response: to (herapy Previous response Lo therapy
Cailapse Hair loss

Shack

Hypathermia

Shuking

Polydipsia and polyuriz
Painful abdomen
Melena
Hair foss
Clinicopathelogic Findings

Latk of stress (eukogram
Ensinophilia
Lymphocylosis
Hyposiaitemia
Hyperkalemia
Hypachlaremia
Sodium-polassivin ratio = 20:1
Azolermia

Hyperealeemia
Metabaolic acidosis
lypoglyteniia

Tack of slress feukogram
Ensinophilia
Lymphaocylosis
Hypoglytemia

Endocrine Testing

Decreased cortisal hefore and after
ACIH administration
High endogenaus ACTH concentration

Decreased cortisel before and after
AU udministralion

Sccondary—low endogenaus ACTH
concentration

influnmutory bowel discuse, intesi-
nal parasitisim (trichuiasis), bilious
vomiting syndrome, and renal dis.
case 1A A comparison of clinical
signs of hypoadrenocorticism in cats
and dogs is shown in Zable 1, and a
comparison of lypical and atypical
hypoadrenacorticism in dogs and
cats is listed in Fable 2,

Physical examination of animals in
an acute addisonian crisis reveals
wenk pulses, bradycardia, prolonged
capillary refill times, severe mental
depression, and profound muscle
weakness. ¥ A normal or slow hear
rate in the face of circulatory shock,
previous response to corticosteroid
or fluid therapy, and a waxing and
waning course of disease before col-
lapse should heighten your suspicion
of hypoadrenocorticism.

Diagnostic tests

Serum chemistry profiles

Classic clearolyte abnommalities
(e.g. hyponatremia, hyperkalemia,
hypochlorernia, a sodivm—potassium
ratio of less than 20:1) arc highly sug:
gestive of primary hypoadrenocorti-
cism.'# These elecolyte imbalances
may also ocour in patients with. gas-
trointestinal disease (eg. wichurizsis),
acule renal failare, postrenal azote-
mia, and abdominal or thoracic eftu-
sions, L4134 The azolemia and hyper-
phosphatermia that cecur in primary
hypoadrenocorticism make it ditficulr
Lo differentiste  primiary - hypoadreno-
corticism [rom acute renal failure,
Azotemia associated with hypoadre-
nocorticism may be prerenal as a
result of dehydration, hypovolemia,
or gastrointestinal hemorthage 1

Hypercalcemia is observed in up
to 30% of dogs with hypoadrenccor-
ticisn as a result of hemoconcentra:
tion.* Metabolic acidosis results from
decreased hydrogen jon seeretion in
the renal distal tubules, increased

70
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acid generation secondary to reduced
tssue perfusion, and renal relenlion
of organic acids.’” Hypoalbumin-
cmia has been described in associa-
tion with hypoadrenocorticism, but a
cause-and-effect relationship has not
been defined 447 Animals with only a
glucocorticoid deficiency (atypical
hypoadrenccorticism) will not show
classic electrolyte imbalances bul
may present with hypoglycemia as a
resull of impaited gluconeogenesis
and glycogenolysis -5

Complete blood counts

Hematologic findings inchude: mild
normocytic, normochromic (non-
regenerative) ancrnia. I an animal is
dehydrated, the underlying anemia
may be masked. ‘Lhe absence of a
stress leukogram is a subtle hut
important feamre of alypical hypo-
adrenocorticism 57 A normal or ele-
vated eosinophil or lymphocyte
count in a stressed animal suggests
hypoadrenocorticism, particularly
atypical hypoadrenocorticism, Bosin-
ophilia and lymphocylosis are seen
in 2096 andd 10% of dogs with primary
hypoadrenocorticism, respectively.’?

Urinalyses

Tinne specific gravity s frequently
low and is attributed to renal
medullary washout (inadequute
medullary gradient due to sodium
depletion) and decreased medullary
blexxl flow.! Diluie: urine in the face
of azotemia: and hyperkalemia ‘may
easily be mistaken for acute renal fail-
ure. Hormonal assays (cortisol and
ACTH). are required to confirm adrenal
disease and differentiate between
hypoadrenocorticism and rendl failure,

Fectrocardiography and imaging

If bradycardia is present, an elees
wocarciogram (BCG) may help diag-
nose hypoadtenocorticism, especially
when serum electrolyte concentra-

i

Corticotropin (ACTH) Stimulation Test

Cusyntropin protocol

Dogs: 01,25 my/dog (1 vial) aqueous corticotropin 1V or IM. serum samples at

Oand1hs

Calsz 0125 mg/cat (V2 vial) aqueous corticotropin IV or IM, serum samples al

0, 3, and 66 min
ACH gel protwcwl

Dnigs: 2.2 AU/kg coreirotropin gel IM (mix 20 U Adog), setum samples 3t 0 and

2 hr

Gats: 2.2 U/kg corticotropin gel IM, serum samples at 0, 1, and 2 hr

Cortisal reference range:
Pre-ACIH: 1-1 pa/di (26-110 nmol /1)

Post-ACTH: = & py/dl {165 nmol/L) and < 20 pg/dl (650 nmol/

Endogenous ACTH Concentration

Protocol: Obtain a4 single plasma sample (may be collected before the ACTH stimufa-
lion test and frozen for later analysis). Collget jn EDTA Vaculainer (with Sprotining,
centrifuge, store in plastic, and refrigerate. Ship at 39.27T:(4 0 (or frozen if nog ol

lected in aprotinin),

Reference range: 20-80 pg/ml (4.4-8.8 pmol/L)

tions are nol immediately available,
Classic electrocardiographic findings
reported with hyperkalemia include
prolonged QRS complexes, decreased
® wave ampliiede, increased T wave
amplitude (spiked 'I' waves), and pro-
longed or absent P waves.! Don't use
electrocardiographic changes in place
ol determining the exact serum
potassivm concentrations hecause
the concentrations do not directly
correlate with specific BCG changes.
However, BECGs are useful in an
emergency selting,

Radiographs may demonstrate
signs associated with volume deple-
tion or decreased tssue perfusion,
such as microcardia, narowed vena
cava, and hypoperfused lungs, Mega-
esophagus has been reported uncom.
monly in dogs with typical and atypi-
cal hypoadrenocorticism, 512

Ultrasonography cannot be rou-

tinely used to identify small adrenal

glands, particularly since the right
acrenal gland may be diffioult 0 see
in nomnal animals.

Endocrine testing

Diagnosis of primary hypoadreno-
corticism is based on clinical signs,
classic electrolyte imbalances, and
confirmation with an ACTH: response
test. Protocols for the ACEH response
test are shown in, Yable 3. Admina
isteringg a single dose of dexametha-
sone sodium phosphaté bafore
obtaining baseline or one-hour post-
ACTH cortisol samples will not ingers
fere with the test. However, adminis-
teting prednisolone will interfere
with the ACTH response test because
prednisolone will cross-react ‘with
the cortisol assay.? I corticnatetnics
have already been given, postpone
the ACTIT response test until 24
hours after the effects of the shornt-
acting corticosteroids have dlissipat-
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ed.? Endogenous plasma ACTIT nuay
be measured to determine if the
hypoadrenocorticism is primary or
secondary (Table 332 Colleat the
Blocd sample before administering
corlicosteroids to avoid itrogenic
ACTH suppression,

Dogs and cats with primary
hypoadrenocorticism will not re-
spond nomally to ACTIHT administra-
lion. The baseline corisol concentra-
tion is wsually Jow or undeleatable,
and the post-ACTIT cortisol concentra-
Lion is low or undeteclable, Endoge-
nous phsma ACITH concentrations are
dramatically incr d in animals
with primary hypoadrenocorticism
(ACTIT = 100 pg/ml) because of the
loss of negative feedback o the pity
itary caused by decressed serum cor-
tisol concentrations.#

In the case of secondary hypo-
adrenocorticism, which is caused by
a pituitary deficieney of ACTH, the
endogenous ACTH concentrations are
typically decreased (< 20 pyg/ml).!
The response o exogenous ACTH is
diminished but not as dramatically as
it is i primary hypoadtenocorlicism, !
Baseline cortisol and post-ACTH curti
sol concentrations may be normal.'

Therapy

Addisonian crisis

Acute adrenocortical insulficiency
is a life-threatening emergency, so
itiate therapy immedistcly. Treating
an addisonian crisis consists of 1)
administering fluic therapy and stabi-
lizing electrolyte concentrations, 2)
replacing glucocorticoids, 3) manag-
ing gastroiniestina hemorrhage, and
4) replacing mincralocorticoids, M 2!518

Of primary importance is rapidly
adminisicring large volumes of intra-
venous fluids; 0.9% sodium chloride
solution s the fluid of choice. Fluid
delivery is best accomplished by
using a jugular catheter. You can

obtain blood samples for o complewe
blood count, serurn chemisiry profile,
and resting cortisol concentralion
through a cenural jugular catheter
hefore initiating therapy. Rapidly
administering intravenous fhuids
restores blood volume and improves
renal perfusion, which decreases the
serum potassivm concentration by
diluting and promoting renal potassi-
um excrerion 2% Cheek the senum
PORSSIIN concentration every four Lo
six hours, If hyperkalemia persists
and an arrhythmia is present, the
SEIUM Potassium concentration cun
b rapidly decreased by intravenousty
administering regular Cerysialling)
insulin and glucose (0.06 o 0.125
U/kg insulin plus al teast 4 ml of 509
dextrose solution for every U of
insulin) or 10% calcium gluconare
(05 o T mygky over 10 w 20 min.
utes) to counteract the effects of an
elevated potassium concentration on
the hean M#

Immediately instinwe glucocorti-
coid therapy with ulira-shom-acting
corticosloroids such as dexametha-
sotie sodium phosphate (0.5 to 1
mg/kg intravenously blid) or pred-
nisolone sodivm succinate (4 w 20
mg/kg intravenously every two o six
houss). Dexamethasone may be pre-
ferred in animals gt require nune-
diate glucocoricoid administration
because it will nol interfere with the
cortisol assay. In addition, g
dose of a shor-acting corticosteroid
will not suppress the hypothalamic-
pititary-adrenocortical axis.?

Some dogs with hypoadrenocorti-
cism may hemorrhage into the gas-
trointestinal tract because of poor
inlestinal  perfusion caused by
shock *1% Treating anemia sccondary
o severe gastrointestinal hemorrhage
should include blood transfusion
coupled with gastrointestinal protee-
tants (e.g. sucralfare, cimetidine,
omeprazole),
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Rapidly o Ling hypovolemia
wilhe (.9% sodium chloride usually
resolves most electrolyte abnormali-
ties; however, oral mineraliconiooid
supplementation with fludrocort)
acetate (Tloinel Acetate—Apothecon)
can be instinvted as soon 45 yomiting
censes. Metahaolic acidosis ofien
resolves after fluid therapy; severe
acidosis (PIT <0 7.0 may be treated
with sodivm bicarbonate ™ 1If a
patient has hypoglycemia and corre
sponding clinical signs, adodnister 4
slow intravencus bolus of S0% dex-
trose solution (0.5 to 1 ml/kg)

SOTIL

Maintenance therapy

Initiate mineralocorticoid supple-
mentation with oral fludrocortisone
(15 10> 20 pg/ky orally once a day) or
DOCP (2.2 mp/ky intramuscalady or
subcutaneously once every 25 days)
after the results of an ACTH response
lest confirm a diagnosts of hypoadre-
nocotticism, Glucocorticoid supple-
mentation (0.22 mgdg orally once a
day) must be given with DOCP
because this drug has no glucocort-
ooid activity. ' Fludrocortisone, on
the ather hand, does provide: some
glucocorticoid activity, so additional
prednisclone supplementation is
only required in about 30% of
dogs.11¥ All dogs should receive
additional corticosteroids duting peti-
ads of stress (e.g, elective surgeny)

Cats with hypoadrenaconicism arce
managed with injectable cortico-
sieroids such as methylprednisolone
acctate (10 mg/eat intramuscularly or
subcutaneously once every three to
four weeks) and DOCP (125 mg/cat
intramuscularty or subculancously
onee every three to four weeks)®
Most dogs require DOCE every 25 to
35 days, and most cats require DOCE
every 30 days.?

For animals receiving DOCE, moni-
tor seram electrolyte concentrations
every three weeks Lo determine the

appropriate dose and dosing interval.
For dogs receiving fludrocortisone,
monitor serum eloarolyle concentra-
tions cvery week, and adjust the
dose: until the concentrations nonmal-
ize, In patients with normal potassi-
um bt low sodium concentrations,
soctium chlonde wblet supplementa-
tion has been recommended. But
mvestigate the cause of the hypona-
tremia, and do a thorough thyroid
evahuation (total T, coneenlration,
canine thyroid stimulating hommone
assay) (see the second anicle in this
symposium). Signs of DOCE Loxicity
include hypokalemia, hypernatremia,
polydipsia, and polyuria, But DOCP
toxicity is difficult to incuce

You may want o consider cost
when choosing between fludrocorti-
sone and LOCE.' In lawge dogs (= 25
kg), DOCY may be more economical.
In a recent study evalualing the
response o treatment in dogs with
hypoadrenocorticism, fewer than 202
of the dogs required the manufactur-
or's recommended dose (2.2 me/ke
once every 25 days) of DOCRY So if
cost is 2 problem, you can give an
initial dose of 1.5 mg/kg every 235
days and monitor the response to
therapy. In the same study, adversc
effects (eg. introgenic Cushing’s syn-
drome) occurred in almost one-third
of the dogs receiving fludrocortisone:,
"This necessitated 1 change 0 DOCP.Y

Prognosis

Onee an addisonizn crisis is con-
trolled, the long-term prognosis for
dogs and cats treated for hypoadre
nocoricism s excellentt with 80% of
dogs having a4 good 1o excellent
response to therapy.'® Pusthermore,
the median survival time in one sudy
was five years, and few of the dogs
dicd of complications associated with
hypoadrenocoricism.™ With appro-
priate ghicocortivotd or mineralocort-
cold replacement therapy, dogs and

cats with hypoadrenoconicism shonld
be expected to tive a normal Bhe™
You st ciplisize dw inportanee
of lifelong therapy to the owners as
well as the potential tor an increasod
ghicocorticoid requircrnent during
stressfol sinations.
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You can earn rwo houwrs of Contin-
ing Fducation credit from Kavsds
Steite: Theiwersity by covswertng the Jol-
lowing gquastions on hypocdrenaocorti-
Clst in dogs and cats. Circle only the
best answer for each guestion, and
tretnsfir your dnswers o the form on
e 483,

Article #1

1. Which statement is true regarding the

signalment of a dog or cat that has

hypoadrenocorticism?

a. A genetic basis for hypoadrenccorti-
cism in some dog breeds has not been
reportad.

b. Cartain cat bresds are predisposed (o
hypoadrenocorticism,

. Hypoadrenocorticism is & commian
endocrine digorder in Al cal breeds.

d. Most cases of hypoadrenocorticism
occurin young female dogs.

&. Most dogs wilh hypoadrenororticism
are between 8 and 12 years of age.

2. Which staternent doesn’| describe sec-

ondary hypoadrenocorticiam?

a. It is always atypical.

k. it resutts in glucocorticaid deficiency only.

. The pltultary gland does not produce
enough ACTHI,

d. it can be caused by long-term cortico-
steroid therapy.

&, Itis primarily caused by congenital
detects of the pituitary gland.

3. Which of the following is hot associated

with primary hypoadrenocorticism?

a. A4 year ofd standard poodic:

b. A low endogenous plasma ACTH
concentration

o, A sodium—potassium ratio of less than
201

d. A high endogenous plasma ACTH
concentralion

. A decreased serum cortisol concentra-
tion after ACTH administration

4. How often do you usually need to
administer DOCP to manage cats with
hypoadranocerticisrsy?

a. Every other day

b. Every week

c. Every two wesks

d. Bvery 30 days

&. Every other month

5. When treating an animal in an addison-

fan crigis, iUis important to:

a. Treat gastrointestinat hemanhage

b. Initiate glucocorticoid replacement
therapy

¢. Initiate mineralocorticoid replacement
therapy

d, Inttiate fluid therapy and stabilize elec-
trolyte concentrations

a. All of lhe above

6, Which diagnostic test will lkely provide
the least amount of information about a
patient with hypoadrenocorticisrm?

a. An glectrocardiographlc examination
b. A radingraphic examination

G, An ultrasonographic examination

d. A complete: blood count

e. A serum chemistry profile

7. Which diagnostic test best hefps you

distinguish prirmary and secondary

hypoadrenocorticism’?

& Serum cortisol concentrations bofore
andd after ACTH adrinistration

b. An endogenous plasma ACTH

measurement

. A serum chermisiny profile

d. A high-dose dexamethasone suppres-
sion test

8, Liinalysis

8. Which of the following features should
heighten your index of suspicion of
hypoadrenocorticism?

a. A hisstory of wexing aned waning prob-
lema stch as lethargy, vomiting, and
diartea

b A normal or edevated sosinophil or m-
phocyte count in a stressed animal

¢, Anomal or slow heart rate in the face
ot circulstory shock

d. Ahistory of nongpecific liness that
responced to corticostercid or fluic
therapy

&, All of the above

9. What percentage of dogs has a good
to excelient response to therapy for
hypoadrenacorticism?

& 50%

b. 60%

G 70%

d, 80%

e. 90%

10, If an animal prosents in a state of col-
lapxse and you suspect an addisonian ci-
sis, what Is the most appropriate course
of actior?

a. Parforrm an ACTH response lest before
initiating therapy.

b, Adrninister infravenous fluids and dex-
amelhasone sodium phosphate, and
then obtain a blood sample for encoga-
nous plasma ACTH measurcmerit.

. Acdminister inlravenous fluids and pred-
nisolone sodium succinate, and then
perform an ACTH respensac tost,

d. Administer intravanous fuids arcd dex-
amethagsons sodium phosphate, and
then perform an ACTH response test,

&, Administer intravenous fiuics, dexa-
methasone sodium phosphate, and
DOGCP, and then periom an ACTH
response test,
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PEER REVIFWED

Polyendocrine gland failure in dogs

if you've diagnosed an endocrine gland disorder in one of your patients,
you may be seeing only part of the picture. Be alert to clinical signs

and clincopathologic findings that might suggest a concurrent endocrinopathy.

DEBORAII 5. GRECO, DVM, Phiy,
DACVIM

Department of Clinical Sdences

(ollege of Veterinary Medicine and Riomedical Sriences

{olorades State: University

fort (alhns, (0 80623

A 4YTAR OLD 15.4-tb (7-kg) casteat-
cd male Shih Tzu presented to
Colorado State University's Vel-
erinary Teaching Hospital for evalua-
tion of continued lethargy and
weight gain after dingnosis and rreat.
ment of hypoadrenocorticism one
year before. The dog was receiving
fludrocortisone acetate (Llorinef
Acctate—Apothecon; 0.1 mg orally
b.i.d.) and oral sodium chloricde sup-
plementation in its food. Abnormal
results of blood tests included mild
hyponatremia (sodium concentralion
- 136 mEq/L; nomal = 146 to 160
mlk|/1), aneinis (packed cell volume
= 57%), and hypercholesterolemia
(cholesterol concentralion = 540
my/dl nomal = 90 o 30 mg/dl.
The differential diagnoses were
poorly treated hypoadrenocorticism
(underdosage of fhulrocoriisone)
and hypothyroidism. The fludrocorti-
sone dose was increased to (0,2 myg
given orally twice a day, and the
dog's food was heavily salted,

At a recheck examination two
weeks later, the dog weighed 16 b
(7.3 k), and the hyponatremia and
hypercholesterolemia had worsened
(130 mFeyT and 720 myddl, respec-
tively), Mild alopecia was evident on
the taithead. The differential diagnoses
included demodectic mange, hypo-
thyroidism, and iatrogenic hyper-
adrenocoricisin (due 1o the glucocor-
ticoid effecis of fludrocortisone). A
thytold panel revealed increased
serum endogenous canine thyroid-

stimulating harmone (TSTT 012 ng/di:
narmal < 0.4 ng/dl), a decreased tor
serumn thyrogine (L)) concentration
0.7 pg/ely normal = 1.2 (0 38 pg/dh,
and « positve antithyroglobulin ant-
body test resalt, The presumptive di-
agnosis was polyendocrine gland fuib
ure (Schmidt's svndrome), and the
dogr reecived levathyroxine therapy
(0.1 rryz orally bid).

A recheck examination six weelks
later showed that the dogs ledrgy
had resotved and that hair had re-
grown on the tadhead. Serum chem
istry profile and complete blood
count, resulls were nomnal, as were
posi-pill (evothyrozine) 11, concen
trations. ‘The case wus followed for
three years, and the dog's clinical
stgms remained under control,

The two types of polyendocrine
gland failure
Polyendocrine gland faillure encom-
passes a vatiety of endocrine dofi-
ciencies cansed by irmmunc-mediated
destruction of endocrine tissuc.
Synonyms for this disorder include
polyglandular syndrome, polyen-
docrine autoimmune disease, and
autoimmune polyglandular syn-
drome, In polyendoctne gland fail-
ure, two or more immune-mediated
cridocrinopathics occur in the same
individual,' ¢ ‘the disorder is divided
into two types (Table 1).

Type T occurs in preadolescent
children (less than 10 years old) and
has never been deseribed in ani-
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Polyendocrine gland failure (cont'd)

AR

Endacrine and Nonendocrine Disorders* Associated with
i Polyendocrine Gland Failure in People

Type | Polyendocrine Giand Failure

[ndocrine
Hypuparathyioidisim
Hypaadrenocarticism
Gonadal failure
Thyroid diseise
oM
lypopituitarism
Diabetes insipidus

Nonendocrine
Oral candidiasis
Malabsarption
Alopecia
Pernicious anemiu
Chronic artivie hepatitis
Vitiligo

Type 11 Polyendocrine Gland Failure

Lndocrine
Hypoatfrenocorticism™
Autoimmune thyroid disease™
1D0M*
Gonadal faiture™
Diabetes insipitdus

Nonendocrine
Vililigo
Alapeda
Pernicious anemia
Myasthenia gravis™

Immune-mediated thrombecytopenia purpura
Sjogren's syndrome (mmune-mediated keratoconjunclivitis and sialadenitis)

Rheurnatoid arthritis
Celiac disease
FLister in wrder o frequency.
**Reported in doigs.

mals.! It is characterized by hypo-
parathyrojdism, hypoadrenocorticism,
hypogonadism, and thyroid discase
(hypathyroidism, hyperthyroidism,
and immune thyroiditis), Affected
patients commaonly have nonendo-
crine disorders such as oral candidia-
sis and chronic active hepatitis.
Patients with type T polyendocrine
gland faiture (Schmidts syndrome)

have two ot more of the following dis-
orders: hypoadrenocorticism, primary
hypothyroidism, insulin-<dependent di-
abetes mellitus (AIDDM), primary hy-
pogonadism, myasthenda gravis, hy-
perthyroidism (Graves’ disease, in
people), and celiae disease (in peo-
ple).! Type 11, the most common
form of polyendocrine gland failure
in people and the only form in

dogs, 15 usually characrerized by
concurrent hypoadrenocorticism and
hypothyroidism. 2

Tn g recenl relrospoective study of
225 s of canine hypoudrenocort-
cism, 4% of dogs also suffered from
Typothyroicdism, aboot 9.9% had con
current. TRDM, and one dog had con
current hypothyroidisin, 1M, and
hypoparathyroidism.” Anather sdy
of 111 dogs with adrenal insuffi-
ciency reported that an least 109 had
one other endoctinopathy including
hypothyroidistm, WDM, hypoparathy-
rotdism, and primary gonadal hy-
poplasia ® Because most dogs with
hypoadrenocorticism, 1DDM, or hypo-
thyroidism are netered, s diffionl
to determine whether immune de-
struction of e testes or ovaries oc-
curs as patt of this syndrome in dogs.
However, male infertility associatecd
wilh immunc-modiated orchilis has
been described.? Further studies will
determine whether this form of or
chitis 15 also assoctated with endoer-
nopathies such as immune-mediated
thyroiditis. A single case of type It
autoimmunc polyglandular syn-
drome has been described in a mid-
dle-aged female dog; treatment of
the: hypothyroied siate: resulied in pre-
vipitation of clinical signs of hypo-
adrenocorticism. 'Y The presence of
serum autoantibodies o thyroid ancd
adrenal tssue was documented in
this dog as definitive evidence of
type 1T antoimmune polyglanduar
syndrorme. ™

Pathogenesis

In people, type 1T polyendocrine
gland failure i inherted as an autoso-
mal dominant trait associated with
human leukocyte antigens (HLAYL
Lymphooytic and plasmacylic de-
struction of affected endocrine glands
may he documented histdogically.
Circulaling organ-specific autoanti-
Lodies are comumonly present.? Fn-

| . -
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viromnerial factors combined with an
Hla-assockated genetic predisposition
are thought o uigger the process,
Trnrnunelogic abnonmalities in type 11
polyendocrine gland failure include
defects and alterations of coll surface
markers, bul the most consistent ab-
normality is a functional defect lead-
ing Lo decreased suppressor 1-cell
actvity. Immune-mediated de-
struction of endocrine Lissue is usually
a slow process, and clinieal signs of
cndocrine deficiencies iy anly man.
ifest after a large portion of the endeo-
ssue has been destroyed. So
while: avtoantibodies to endocrine tis-
sue may initiate and conribute o the
immune destruction of the gland,
often there s no longer sufficient en-
ducrine tissue remaining at the onset
of the clinical signs to demonstrate
the presence of auoantibodics ™

<N

Signalment
Many endocrine disorders, such as
Tymphocytic thyroiditis, hypoparathy-
rofdism, hypoadrenocorticism, and
DM, have an autoimmune basis i
dogs and people 2 Type I polyen-
doerine gland failure has been well-
documented in people and occasion
ally in dogs. 139193 Tn people,
females are more likely to suffer from
the discase than males.! A sex
predilection for females has also
been documented in IDDM and
hypoudrenocorticism in dogs. 27
Familial tendencies for developing
polyendoorine gland failure may be
difficult to identify in dogs because
puppies are usually separated from
their parents and siblings carly in life.
The incidence of inmune-mediated
enclocrine disorders tends w claster in
cettain dog breeds. Hypoadrenocorti-
cism is inherited i stundurd poodles
and Leonbergers?'2 A disting Treed
predisposition for primary hypothy-
roidism occurs in beagles, golden re-
tricvers, Doberman pinschers, Irish

setlers, minfalure schnavzers, dachs-
huels, cocker spandels, and minianre
poodles® INDM is inheried in
keeshouncds und some golden retriev-
o Ina recent remmospective study of
10 cdogs with multiple endocrine dofic
ciencies, two dogs were a mather and
cdaughter, and one dog had o sililing
with hypoadrenoearticise

Hypoadrenoconticistn s the most
commoen endoctinopathy observed in
people and dogs with Lype T polyen-
docrine glund failure and is most
olien diagnosed as the first on
docrinopathy, M4 T people, the
hypowdrenocorticism is usually fol-
lowed by the development of hy-
puthyroidism or, less frequently,
IDOM.Y The most common second
endocrinopathy, primary hypothy-
roiclism, develops 10 to 20 years after
Lhe first endocrinopathy, As in peo-
ple, most dogs are dizgnosed with
hypoadrenoconicism it young adult
Lood s the first endocrinopathy of
polyendocrine gland failure™ In
dogs, the sceond endocrinopathy
usually develops 12 to 18 months
after the first endocrinopathy

(linical signs

Clinical signs of hypoadrenocorticism
can be highly variable, panicularty in
the initial disease stages when a dog
is only glucocorticoid-deficient (see
the first article in this symposium).
Affected dogs typically exhibit gas-
trontestinal sighs such as vomiting,
diarthea, and anorexin. Tethargy and
wealness dare also common. As
adrenal insulficiency progresses,
dogs with hypoadrenacoricism
experience an addisoniun crisis char-
acterized by oxtreme weakness, car-
diovascular collapse, shock, and
bradycardia,

When hypothyrotdism and hypo-
adrenocorticism occur concurrently,
the rate of cortisol clearance de-
creases. As soon as thyroid supple-

indications for Thyroid
Testing in Dogs with
Hypoadrenacorticism
or Diabetes Meflitus

Continued lethargy

Obesity

lradycardia

Hyponatremia
Iypercholesteroiemia
Requrgitation-—megagsophagus
Insulin resiszange

menlation is initiaced, cortisol clear
ance increases suddenly withoul a
compensatory increase in cortisol
synthesis, resulling in an addisonian

ids. Signs such as vomiting, diar-
a, anorexia, weakness, collapsc,
and hypovolemic shock in . patient
beginning levathyroxine replacement
therapy should prompt an investiga-
tion for hypoadrenocorticism.

Clinical signs suggestive of hy-
pothyroidism in dogs with previoushy
diagnosed hypoadrenoconticism in-
clude weight gain (abusity), conin-
nedd lothargy or bradycardia despits
adequate mineralocoricoid and gh-
cocorticoid supplementalion, heat-
geeking hehavior, regurgitation, and
dermatalogic signs such as alope-
i Clinical signs in diabetic dogs
with concurtent hypothyroidisi in-
chude poor diabetic regulation, obe-
sity, lethargy, dermatologic disease,
and regurgitation.?# Dogs with con-
current hypothyroidism and 1DDM
often have increasing insulin require-
ments since hypothyroidism may
cagse insulin resistance.!! Reguorgita-
tion secondary to megassophagus in
a dog with IDDM, hypoadrenocorti-
cism, or hypothyroidism should also
promp ¢ scarch for moltiple en-
docrinopathies because myasthenia
gravis (a commaon cause of mega-
asophagus) has been associated with
polyendocrine gland faiture in dogs
and people. 144
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! Polyenducrine gland failure (ont'd)

Hyperkalemia

Vomiting

Diarrhea Hyponatremia

Weukness Low sodium-patassium raiio {< 20:1)
Collapse Decreasing insulin requircment

(linicopathologic abnormalities

Dogs with type T polyendocrine
gland fuilure often exhibit hypercho-
lesterolemia and hyponatremia as
characteristic clinicopathologic fea-
tures. 8 Hyponatremia is a common-
ly observed electrodyte disturbance
in people and dogs with hypothy-
roidism. 2 Dags suffering from
concurrent hypoadrenocorticism and
hypothyroidism will often have
hyponatremia despite adequate min-
eralocorticoid supplementation,
which is inclicated by normal serum
potassium concentrations (Table
2).% 'Ihe hyponalrciuia is vnrespon-
sive Lo an.increase in dietary sodium
chloride.

Both hypercholestierolemia and
hyponatremia in an otherwise well-
regubated dog with hypoadrenocorti-
cism are highly suggestive of concur-
rent hypothyroidism.® [lypona-
tremia, severe hypercholesterolemia
(= 500 mg/dl), and insulin resistance
(= 2,2 U/kg) in an obese diabetic
dog should prompt you to test for
hypothyroidism,® Although scen less
frequently, decreased insulin require-
ments, hyponatremia, and hyper-
kalemia should alert you Lo the pos-
sibility of hypoadrenocorticism in a
diabetic: dog (Table 3).

Endocrine testing

You can document hypoadrenocorti-
cism by perforting an ACTH re
sponse test. Ohtain 4 scrum sample
before and one hour after intravenous
or intramuscular administration of
synthetic ACIH (0,25 mg/edog [1 viall
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cosyntropin [Conro-
syn—Organonl).’?
Dogs with primary
hypoadrenocorti-
cism exhibit a sub-
normal response to
ACTH administra-
tion. The baseline
cortisol concenlra-
tion is wiually low or undetectable,
and the post-ACIH cortisol concentra-
tion is low or undewecrable. Baseline
cortisol und poSt-ACIH cortisal con-
cenratons may be decreased or nor-
mal in dogs with sccondary hypo-
adrenocoricisin. (see the first anicle
in this syrmposium),

You can measure endogenous
plasma ACTIT o delermine whether
the hypoadrenocorticism s primary
or secondury. Obtain the sample
before administering conicosteroids,
and collect it in an EDTA tube con-
taining aprotinin. Centrifuge theo
sample within an hour, store it in
plastic, and keep it refrigerated.”
Endogenous plasma ACIH concen-
trations are dramatically increascd in
unimals with primary hypoadrenc-
corticism as « result of loss of nega-
tive feedback to the pituitary ghund
caused by decreased serum cortisol
concetitrations.”

Because diabetes mellitus and
ghwocorlicoid replacement therapy
can be associated with decreased
serum TT, concentrations as a result
of cuthyroid-sick syndrome, diag-
nosing thyraid deficicney in pa-
tients with concurrent IDDM or
hypouadrenocorticism may he difli-
cult, Increased endogenous canine
TSH concentralions in association
with a decrcased T, or free T, hy
ecuilibrium dialysis may be diag-
nostic for primary  hypothy-
roidism.® If the patient is receiving
glucocorticoid supplementation and
the serum canine TSI und T, con-
centrations are decreased, submit a

free 1, by diulysis. Alternatvely
you can discontinue the glucoaani
coid for 48 hours and resubmit the
thyroid panel. Although specific
tests for polyendocring gland faflure
are not commercially avaftable, indi-
reet evidence of immunc-mediared
thyroiditis may be abained by doc-
umenting the presence of antis
thyroglobulin antibodies,

Treatment

Treating mulliple endocrinopathies
consists of specific hormone reploe
ment. For example, initale levothy-
roxine therapy (22 o 44 pg'ke/day
orally dividex! b.id.) for hypothy-
roidism, insulin therapy (0.3 to 0.5 U
subcutaneously by for DM, and
mineralocorticoid (2.2 mg/ky des-
oxyeotticosterone plvalate intramus-
culardy every 25 to 30 days) and glu-
cocorticoid (022 mg/kg orully sid)
supplementation for hypoadreno-
corticism.™# I dogs with hypothy-
roidism experience vomiting or
weakness after instituling thyroid
supplementation, perform an ACTTT
response st to rule out hypoadre-
nocorticism. Remember that when
hypothyroid and hypoadrenal states
occur concurrently, the rate of corti-
sol clearanee is reduced, When thy-
roid supplemervation is injtiated first,
cortisol clearance increases suddenly
without 2 compensatory increase in
cortisol synthesis, resulting in an
addisonian crisis. 8o assess acdrenal
function before initiating levothynox-
ine therapy in animals with suspect-
ed multiple endocrinopathies.”

On the other hand, you can insti-
tute thyroid hormone supplementa-
tion immediately afler diagnosing
hypothyroidism in 'dogs that are
being treated for hypoadrenocorti-
cism. Improvement in clinical signs
and hyponatremia should ocour
within four weeks of adequate sup-
plementation of thyroid harmone,
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Dogs with concurrent IDDM und hy
pothyroidism should show improve-
ment in glycemic control within four
weeks of instituting thyroid hor
maone Supp|(‘rn(:|1l:-1|it)n.

Summary

The diagnosis of polyendocrine
gland fajure is based on compeible
clinicat signs, classic clinicopatholog-
ic features, a high index of clinical
suspicion for the disease, and endo-
crine testing. Practitioners shouled
heighten their awareness of the clini-
cal signs of concurrent endocrino-
pathies, such as hypolhyroidism, in
dogs with existing hypoadreno-
corticism or DM,

REFERENCES

L Verge, C.E: Immunoendocrinopathy syn-
drewnes. Willicems Textbook of Endocrinology,
7ehe Rl (1.0, Wilson et el., eds.). W.I.
Saunders, Philacdelphia, Pa., 1998 pp 1631-
1062,

2, Schunich, M.B.: Eine biglandulare
crkrankung bei morbus Addisonii. Verb.
Lisch. Patbol. Ges, 21:212-221; 1926,

3. Neufeld, M. ef af.: Two types of auioim-
mune Addison's disease assoctated with dif-
ferent polyglandutar autoimmune (PGA)
syndromes. Medicine 60 (3):355-302; 1981,

4, Trving, W.J.: Autoimmunity in endocrine
disease. Kecent Frog. Horm. Kes, 36:509 556,
1920,

Pisenbarth, <58 Jackson, RA. Inomune
of polyglandular failure and related
5. HIA and Endocrine Disease (N

Farid, ed.). Academic Press, New York, N,
1981; pp 235-264.

6, Volpe, R The role of autaimmunity in
hypoendocrine und hyperendocrine func-
ton: With special emphasis on auroimmunc
thyroid diseuse. Anr. falern. Med. 87 (1:86-
95, 1977,

7. Pelerson, M.E. et el Pretredunent clin-
cal and laboratory findings in dogs with
hypoadrenocorticism: 223 cases (1979-1993).
JAVMA 208 (1):35-91; 1996,

A, Peldman, Nelson, RW.: 1lypoadre-
nocenticisin (Addison's disease). Cantne and
Feline Rndocrinnlogy and Reproducton, 2nd
£d. w.B. Saunders, Philadelphia, Pa., 1996;
pp 266-300.

9 Peldiman, LC; Nelson, RW. Disorders
of the tostes and cpididymides. Camine and
Teline Endocrinology and Reproduction, 2nd
T, W.B. Saunders, Fhiladetphia, Pa.,1996;
897710,

10, Bowen, T, et al.; Autoimmune polygtan-

dubar syndrome in 2 dr:i., A case repotl

Ancrine gland failure
syndromes in du;,s Kirk's Curvent Veterinary
Thcrapy X7 Small Animad Practice (RW. Kirk;
1.0, Bunagura, eds). W.B. Saunders, Phil
adelphia, Pa., 1992; pp 383-384,

K.M.: Canine immune-mediated
thyroiditis. Vet Med Rep. 3:123-130; 1991,
13, Sehacr, M. ef al: Auloimmunity aod
Addison's disease in the dog, J44714 22,789-
794; 1980,

L4, Bruyelle, 1.5, Veldman, LC: Primusy
hypoparathyroidisim in the dog, Reporr of
15 cases and review of 13 previously
reported cases. £ Vb atern Med. 2 (1%7-
14; 1988,

15, Chastain, C.B. & e/ Anti-rriicdothyronine
antihodics associated wilth hypaothyroidism
und lympliocytic tyronditis in a dog, J4 VA4
194 (4):331-534; 1989,

16, Conaway, DIL o al: The familial ocour-
tence of lymphocytic thyroiditis in borzot
clogs. Am. J. Medl. Cened 2):400 414, 1985
17. Young, TW. er af.: Charucterization of
canine Iriidothyronine (T3) autoantibodies
and theh elfect on tatal T3 in canine scnim.
Proc. Soc. Bxp. Biol. Med. 158 (2):219-22%;
1OHS.

18. Thacker, R.T. et al.: Prevalence of
autoantibodies w thyroglobuling thyroxine,
or triindathyronine and relationship of
autoantibodies and serum concentrations of
jodothyronines in dogs. AJVE 33 (4):440-453;
1902,

19. Haines, LM, &t al: The detection of
canine autoantibodies w ibyroid antigens by
enzyme linked immunosarbent assay,
hemagglulination and indirect iunnunoflua
rescence, Can, J, Comp, Mod. 48 (3):262-267,
1984,

20, Hoenig, M ; Dawe, TLL: A qualitative
agsay for beta cell antibodies. Preliminary
resulls in dogs with diabetes mellims Ver,
Tpmunod, Fmmunopathol. 32 (5-4):195-203;
1902,

21, Smallwond, L.J.; Barsant, J.A.: llypo-
adrenocorticism i a family of leonbergers.
JAAHA 37 (8):301-305; 1995,

22, Shaker, L. & al.: Hypoadrenocorticism in
a family of Standard poodles. fAVAA 102
(8):1091-1092; 1988.

23. Melender, 1. ez al: Concurrent hypotiy-
roidism and hypoadrenocarticism in 10 dogs
(ahst.). . Ver. Tntern. Med. 10 (3):182; 1996,
24, Ford, S.L. ¢ al.: Insulin resistance in three
dogs with hypothyroidism 2nd dizbetes melli-
tus. LAVMA 202 (9):1478-1480; 1993,

25. Greco, DS, ot al; The effect of levothy-
roxine treatmenl on resting energy expendi
wire of hypothyroid dogs. /. Ver, Intern. Med.
12 {1):7-10; 1998,

26. Peterson, M.R. et al: Measurement of
serumn Lotal Uiyroxine, uiiodothyronine, fres
thyroxine, and thyrotropin concentrations for
diagnosis of hypothyroidism in dogs. /4 VA4
211 (111396 1102, 1997

Yo Gom earn noo howrs of Cardivad
ing Folucation credil from Kansas
Steile Ureiversity by answering the fi
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trensfer Yoy answers to the form. on
Jregpe 483,

Article #2

1. Which disorder is not typically associat
ed with polyendocring glard faik re?

a. Myasthienia gravs

b. Hyperadrenocorticismm

c. Celiac disease

d. IDDM

&. Primary hypogonacdism

2. Which endocrine disorder iz mest com
monly diagnosed first in dogs with polyen-
docrire gland faillure?

a. Hypoadrenocorticism

I, Hypothyroicism

. JPDM

d. Hypoparathyroidism

6. Primary gonadal hypophasia

3. Dngs with polyendociine gland failure
typically develop a sacond endoorireg cis-
order how long after their first?

a, Two to four manths

b. Five to seven months

c. Eight to 11 months

d. 12 to 18 months

e. 1910 24 monihs

4, If a patient has concurrent hypothy-
roldism and hypoadrenccorticism, what
happens if thyroid supplementation 13 Initi-
ated first?

4, T4 clearance increases suddenly with-
aout a compensatary increase inT, syn-
thesis, causing a hypattyroid crists.

b. T, dearance decreases without a com-
pensatory dacrease in T, synthesis,
causing a hyperthyroid crisle.

. Corlisol clearance decreases without 2
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compansatory decraass in corisol syn-
thesis, causing an addisonlan crisis.

d. Cortisol clearance increases suddenly
without a compensatory incresse in
cortisol synthesis, causing an addison-
fan grisis.

e. None of the above

5. Which is not a sign of hyposdrerocori-
cism in dogs with hypottyroidisr or IDDM?
a. Collapse

b. Diarthea

. Hyponatremia

d, High socium—polassium ratio

e. Decreasing insulin requirernent

8. Type | polyendocring gland failure is
typically diagnosed in:

a. Kittens

b. Preadolescent children

G. Adult humans

d. Puppies

e. Middle-aged dogs

T What cisorders have been reported in

doggs with type Il polyendocrine giand failre?

a. Hypoadrenocorticism, [DDM, diabetcs

" insipidus, and alopecia

b, Hypoadrenocorticism, autoimmune
thyreid disease, IDDM, gonadal faiturs,
and diabstes insipidus

. Hypoadrenocorticlam, auteimmune thy-
roidd digease, IDDM, gonadal failure, and
myasthenia gravis

d. Autoirmune thyroid disease, IDDM,
gonadal fallure, myasthenia gravis, and
pemicious anemia

&, Autaimmune thyroid disease, IDDM,
diabetes insipidus, myasthenia gravis,
and alopecia

8, Which is not true of the pathogenesis of

type IF polyendocrine gland failure?

a. The most consistent abnomality is a
functional defect that results in suppres-
sor T-cell activity.

b. Lymphocytic-plasmacytic destruction
of the affected endocring glands can be
found histologically.

¢. Circulating organ-spacific autoantibod-

ies are often present.
. I's an inherited disorder in poople.
&, Imrnunc-rediated destruction of
endoctine tiasue is rapid.

9. Which is truc of farilial tendencies for

andocrine disorders in dogs?

a. Hl's gasy to follow the inheritance of
these disorders in dogs.

Ib. Doberman pinschers and cocker
spaniels are among the dog breeds
prexdisposed o primary bypothyroidism,

¢. Hypoadrenocorticiem is inheritexd in
kesshounds and goldon retrievers.

. There hag nol been any documentation
of related dogs developing muttiple
endocrine deficiencies.

a. All ot the above

10. Which is not true when treating dogs

with polyendocrine gland failure?

a, You can immediately initiate lovothyrox-
ine thorapy for hypothyrodiam if you
suspect the dog has muttiple endocrine
disorders.

H, You can immedialely intiate thyroid
horrmone supplementation after you
heawve diagnosed hypothyroidismm in dogs
baing treated for hypoadrenocorticism,

&, You can treat the dogs with specific
hormaone replacement, depanding on
which endocrine disordens they have.

d. You should test dogs that have hypo-
thyridism for hypoadrenocorticism i
they exhibit vomiting or weakness after
you'va initiated thyroid supplementation.

e. All of the above
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