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B Acute hypoadrenocorticism (adrenal crisis) in the dog:
a report on six clinical cases.
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ABSTRACT. Medical records of six dogs admitted with acute hypoadrenocorticism were reviewed. All 6 animals were bradycardic
and had prolonged capillary refilling time. Hypothermia was detected in 5/6 animals. Clinicopathological evaluation on admission
revealed anemia (3/6 dogs), increased (2/6) and normal (2/6) lymphocyte and eosinophil counts, azotemia and hyperkalemia (6/6),
hyponatremia, in 5/6 dogs in which sodium was measured with a sodium (Na) : potassium (K) ratio lower than 24, hypoglycemia
(2/6) and hypercalcemia, hypocholosterolemia, increased serum alkaline phosphatase and alaninoaminotransferase activities, one
dog each. Urine specific gravity was lower than 1025 in 4 dogs. Thoracic radiographs and abdominal ultrasonography disclosed
microcardia (2/6), pleural effusion (2/6) and ascites (1/6). Two dogs (2/6), also, presented atrial standstill or atrioventricular block,
detected on electrocardiograms. In all 6 animals emergency treatment included the use of intravenous normal saline and
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glucocorticoids (dexamethasone) immediately after the completion of an ACTH stimulation test with tetracosactide. Two dogs
died, one during the 1% day and the other on the 4" day of hospitalization, the latter after the sudden appearance of severe
hemorrhagic gastroenteritis. Hospitalization time in the remaining 4 dogs ranged from 3 to 10 days. Prolongation of hospitalization
was associated with worsening of anemia, hypoalbuminemia, neurologic complications and non-responsive azotemia. Four dogs
(4/6) were discharged on oral prednisolone and fluodrocortisone, but one died after a week for unknown reasons. Acute
hypoadrenocorticism is a life-threatening condition requiring emergency treatment for a successful outcome. Its inclusion in the
differential diagnosis of canine emergencies, presented with acute weakness and gastrointestinal signs, is mandatory, but for its
confirmation a complete laboratory and, most importantly, an ACTH stimulation test are always required.

Keywords: acute hypoadrenocorticism, emergency treatment, ACTH stimulation test, maintenance treatment.

IMEPIAHWH. Ko ot €EL o%UAOL TTOU TROOKOWIOTNRAV UE OV VITOPAOLOETLVEPOLOLOUS (adLoomvia »pion) TV eptodo 2008-
2010 maovotalay Boaduraodic nar AVENUEVO XEOVO ETAVOTAQMONS TV TOLY0ewdav. Yrobepuio apovaialav 5 otoug 6
onUAOUC. ZTV eQyaotnolaxy Oepetvnon mov axohouidnoe dramiotdnre avowuio (2/6 oxilovg), puotoroywos (2/6) rat
AENUEVOS (2/6) 00LOUGS AeUPORVTIAQMY RO EWOLVOPIAMV, rteErahonpior ko almBoupion (6/6) rou vrovaTolouuio pe drataay
ToU AOYOU varpiov : xakiov o€ 5 Lha ota oot uetiidnxre to varoo. Avo Lda, emiong, TaQovsiaony VoY huraLic, Vo ot
aMa. Tafohoyird gverjuata TEQUAAUBAVOVTOY 1) VITEQUPECTICULUIC, 1) VTTOXOMOOTEQOAULILIO KoL 1] UENON TE AOTHELOTNTAS
™ME OAROMRNE PUOPATAONS KO TS AAAVIVOOULVOTQAVOPEQAONG, otd £va Yo ®d0e meoLotatind. To ewdind fdoog v olpmv
Nrav xdto and 1025 oe 4/6 Cha, 0TV axTVOLOYIRY RO TNV VITEQYXOTONOYQupW] eEETaon dramiotddnray wrpoxrapdio (2/6),
aoximg (1/6) rou mhevortiry ovihoyn (2/6). Kohorothonds amoxheltopnds xan xohmuyj aovotolio Siommotdbnray pe 1o nhe-
®tpoxaEdoyedgnuo oe 2/6 meprotatikd. Xe oha o Lo €yive evOopAEPia Bepameia ne Quotoloyms 006 rou deEauebalovny
apéomg petd ) donwun diéyepong e tetparocaxtidn (ACTH). Avo amd 1o 6 Lo téBavay, To €va HEoa oTo TOHTO ELXOOLTETOGMQO
%o To GALo ™V 4" uépa s Voonieiag, AOYm Eviovng aupopoayrns yootoevrepitidac. H dudoxeia voonheiog yio to vdlowta
Cha xoudvOnre and 3 uéyor 10 nuépec. Magatetauévn voonhelio YQELAOTNXOV OL OXUAOL EXEIVOL TTOU TAQOVCIAONY OVOLULCL,
VTTOAEVRWUOTLVOLULICL, VEVOURG OUUTTAUATO ®OL EUUEVOUO almBapic. A toug 4 emldviec oxvhovg mov otdAdnxay oto
omitt pe meedviLoAdvn ot 0Eeixn ©BOQLOXOQTILOVN a6 TO OTOUa, 0 Evag TEDUVE YL AyVOOTOUS AGYOUS VOTEQX amtd (oL
efdoudda. H adioowvia xoton amotedet o emelyovoa mafohoyiry ratdotaon wov oamethel dueoa ) Lo Tov orvhou xa
mpémeL va avupetwniteton avdroya. H diagogomoinom the and dlheg enelyovoeg mabrjogic 1ov OXUAOU TOU X oQaxTneilovTol
ot ougvidio aduvapion %o YOOTOEVTEQIXES dLOTaQOES TOETEL VO OTNQICETOL 0TV TQOCEXTIRY AELOAGYNON TWV UTOTELEOUATMV
™G eQYaoTELaxtg eE€Taong xaw T doxwun Stéyepong pe tetparoooxtidn (ACTH).

A€Eeig evgeTnoinong: VIIOPLOLOETVEQPOOLONOS, emelyovoa Bepameia, doxun diéyepons ne ACTH (tetpoxooaxtidn), yAvxo-
%OQTROELN].

INTRODUCTION

Naturally occurring hypoadrenocorticism is an
uncommon endocrinopathy in the dog with a
prevalence ranging from 0.06% to 0.28% among the
admitted cases (Kelch et al. 1996, Scott-Moncrief
2009). Although primary adrenocortical failure may
be due to granulomatous inflammation, hemorrhagic
infraction, amyloidosis, necrosis or neoplasia of the
adrenal cortex, its main cause is most likely that of
immune-mediated etiology (Boujon et al. 1994).
Iatrogenic adrenal failure is common and follows the
treatment of hyperadrenocorticism with mitotane or

explaining the similarities sharing with other more
common acute conditions. The recognition of the
acute disease, as early as possible, is crucial for a
favourable outcome, because the long-term prognosis
in the most of these cases is actually good, if an
appropriate treatment is applied on time (Meeking
2007). In this report, the history, the clinical picture,
the laboratory findings, the treatment and the
outcome of 6 dogs admitted with acute hypoadreno-
corticism are described and discussed accordingly.

MATERIALS AND METHODS

trilostane (Nieger et al. 2002, Lathan and Tyler 2005a,
Scott-Moncrief 2009). Acute hypoadrenocorticism
(adissonian or adrenal crisis), has been recognized as
a true endocrine emergency with approximately 30%
of dogs with hypoadrenocorticism admitted to critical
care units (Feldman and Nelson 2004, Lathan and
Tyler 2005a). Its clinical picture is quite variable, thus

The medical records from an academic institution
and three private veterinary clinics were reviewed for
dogs presented with acute hypoadrenocorticism during
a 2-year period (2008-2010). Selection criteria for the
inclusion in the study were an acute weakness with
collapse, complete medical history, laboratory
compatibility and an ACTH stimulation test result
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Table 1. Signalment, clinical signs and outcome in 6 dogs presented with acute hypoadrenocorticism (adrenal crisis).

Cases Breed Gender Age Clinical signs (on admission) Outcome
Ne (years)
1 Mongrel Male, 8 Lethargy, rectal temperature: 35°C, Died
neutered *HR: 50Tbpm, weak femoral pulses,
$CRT: 4 sec, dehydration: 7-10%.
2 Mongrel Female, 8 Lethargy, rectal temperature: 36.3°C, Recovery
intact HR: 40 bpm, weak femoral pulses,
CRT: 4 sec, dehydration: 7%-10%.
3 Mongrel Male, 8 Lethargy, rectal temperature: 37.5°C, Recovery
intact HR: 50 bpm, weak femoral pulses,
CRT: 4 sec, dehydration: 7-10%.
4 West Highland Female, 1.5 Lethargy, rectal temperature: 36.5°C, Died
white terrier intact HR: 60 bpm, weak femoral pulses,
CRT: 5 sec, dehydration: 7-10%.
5 Springer spaniel Female, 6 Depression, rectal temperature: 38.1°C, Recovery
intact HR: 40 bpm, weak femoral pulses,
CRT: 5 sec,dehydration: 7-10%.
6 Cocker spaniel Male, 4 Lethargy, rectal temperature: 35°C, Died
intact HR: 50 bpm, weak femoral pulses,

CRT: 5 sec, dehydration: 7-10%.

*HR: heart rate,} bpm: beats per minute, CRT: capillary refill time

typical for hypoadrenocorticism. Six animals met these
criteria and were included in the study. ACTH
stimulation test was performed with the use of tetra-
cosactide (Synacthen® Novartis), to that cause, two
blood samples were taken for cortisol measurement
(serum), one just before and the other one hour after
the intravenous injection of 125 pg/animal (body
weight <5kg) or 250 pg/animal (body weight >5 kg),
according to the laboratory instructions (Feldman and
Nelson 2004). In every instance, the test was performed
before or shortly after the dexamethasone admini-
stration (normal ranges for basal cortisol: up to 250
nmol/l, and post-ACTH up to 550 nmol/l, RIA
methodology Cambridge Specialist Laboratory
Services). The equipment employed for the laboratory
evaluation of the dogs was the ADVIA 120 Hema-
tology system, Bayer (complete blood count), Vitalab
Flexor E, Vital Scientific (biochemistry samples).

RESULTS

1. Signalment, history, clinical and laboratory
evaluation

The age of the dogs ranged from 2 to 8§ years old,

whereas regarding their gender, 3 were intact females,
2 intact males and 1 neutered male. Three of these
animals were mongrels, while the other three
purebreds (West Highland white terrier, Springer
spaniel and Cocker spaniel) (Table 1). The duration of
the clinical signs, prior to adrenal crisis, ranged from 1
day to 3 months and were consistent with lethargy and
poor appetite (6/6), weight loss (cases 1 and 6), acute
diarrhea and vomiting (case 2), chronic vomiting (case
6), muscle tremors (cases 2 and 4), pain episodes (case
2) and seizures plus neurologic deficits (case 4). The
clinical signs of case 6 waxed and waned for as long as
three months before the admission. Liver biopsies via
laparotomy were obtained from case 4 because of the
persistently increased hepatic enzyme activities in
blood serum with the adrenal crisis to be witnessed
soon after the recovery of the dog from anaesthesia. At
the time of admission, all 6 animals were found to have
dehydration, depression or lethargy, bradycardia, weak
femoral pulses and hypothermia, apart from case 5 for
the latter clinical sign (Table 1); three dogs (cases 1, 2
and 4) were, also, hypotensive (systolic blood pressure:
62-70 mmHg). Atrial standstill and atrioventricular
heart block (A-V block) were documented with
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Table 2. Pre-treatment hematological profile of 6 dogs admitted with acute hypoadrenocorticism (adrenal crisis).

Clinical cases

Parameter 1 2 3 4 5 6 Reference ranges
*HCT 36.5 49 53.9 36.1 47 35 37-52 %
Hemoglobin 14.6 16.5 17.3 12.1 16.7 17 13.2-19 g/dl
White Blood Cells 13000 10160 16400 7081 9600 11000 6000-12000/wl
Platelets 276000 361000 TND 151000 341000 274000 150-500/ul
Lymphocytes 4200 2570 ND 1558 ND 4000 1000-3600/ul
Eosinophils 1100 437 ND 70 ND 900 0-600/ul

*HCT: Hematocrit, {ND: not done.

electrocardiogram (ECG) in dogs 4 and 5, whereas in
the remaining cases, only sinus bradycardia was
recorded. Cases 2 and 3 showed a rapidly progressive
deterioration of clinical signs during the physical
examination.

Complete blood count revealed a non-regenerative
anemia in 3/6 dogs (cases 1,4 and 6), while lymphocyte
and eosinophil counts, measured in 4/6 animals, were
found to be increased in dogs 1 and 6 and within
reference range in dogs 2 and 4 (Table 2). All 6 dogs
had increased serum creatinine and urea nitrogen
concentrations, along with hyperkalemia. Sodium,
measured in 5/6 dogs (cases 1, 2, 3, 5 and 6) was below
reference ranges thus rendering a Na: K ratio lower
than 27 (range 13 to 23.4). Other biochemical
abnormalities noticed during the adrenal crisis were
hypoglycemia (cases 3 and 4), increased serum liver
enzyme (alkaline phosphatase, alaninoaminotrans-
ferase) activities (case 4), hypocholosterolemia and
increased lipase activity (case 2), hyperphosphatemia
(cases 2,3,5 and 6) and hypercalcemia (case 5) (Table
3). Urine specific gravity (SG) was <1025 in all 4 dogs
in which it was measured (cases 2, 4, 5 and 6) ranging
from 1007 to 1025. Thoracic radiography revealed
microcardia in dogs 2 and 5, abdominal and pleural
effusions in dog 4 and pleural effusion in dog 6; the
effusions developed during the treatment period. Basal
and post-ACTH cortisol was <20 nmol/l in all 6 dogs,
thus confirming the diagnosis of hypoadrenocorticism.

2. Treatment and outcome

Normal saline was given intravenously soon after
the admission of all 6 dogs. Colloid solution (Haes
10%, Steril®) was, also, given to dogs 1 and 2. In
addition, dopamine (Giullidop®, Solvay), given as
constant rate infusion, and hypertonic saline (NaCl

15%) injected as a bolus were administered to dog 2.
Dextrose 5% was given intravenously in dogs 1, 3 and
4 during the hospitalization period enhanced with
intermittent boluses of a hypertonic dextrose solution
(35%) for the correction of hypoglycemia. Dexametha-
sone (Dexamethasone®, Alapis) was given to all 6 dogs,
in doses ranging from 0.1-0.5 mg/kg. Three out of six
animals showed marked clinical improvement within
hours (cases 1, 3, 5). Azotemia was resolved within 48
hours after the initiation of treatment in all dogs, apart
from dog 6 in which it lasted 5 days. Dog 4 presented
generalized motor seizures that did not respond to
propofol (Propofol-Lipuro®, Bioogp) drip and even-
tually died. In the remaining dogs (cases 1, 2, 3, 5, 6),
intravenous prednisolone (Prezolon®, Nycomed
Hellas) was administered at the dose of 0.1-0.5 mg/kg
BID or TID. Anemia of dog 1 further deteriorated
after an episode of severe gastrointestinal bleeding
which led to oligemic shock and the death of the
animal, despite the administration of a whole blood
transfusion. On the 2" day of hospitalization, dog 2
showed lethargy, ataxia, muscle tremors, proprio-
ceptive and cranial nerve deficits (facial, trigeminal)
that resolved progressively the following days; this dog
was, also, hypoalbuminemic and anemic, but serum
albumins and hematocrit were restored to normal
values within 5 to 10 days post-admission respectively.
On the 3" day of hospitalization, dog 6 developed
severe hypoalbuminemia and subcutaneous dependent
edema plus pleural effusion. Because of the severe
inspiratory dyspnea experienced by this dog, a thoraco-
centesis was attempted to drain as much as possible
effusate. The animal was discharged on oral predni-
solone (0.25 mg/kg, BID) and fludrocortisone acetate
(Florinef®, Squibb) (0.1 mg/kg total daily dose) only to
die one week later for unknown reasons. Dogs 1, 3, 5
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Table 3. Pre-treatment biochemical profile on blood serum of 6 dogs admitted with acute hypoadrenocorticism (adrenal crisis).

Cases
Biochemical Parameter 1 2 3 4 5 6 Reference ranges
Albumin 2.8 3.3 2.8 3.5 3.1 2.4 2.3-4.4 g/dl
*SUN 67 140 151 52 63 80 7-38 mg/dl
Creatinine 2.4 2.1 1.7 2.5 2.7 2.6 0.3-1.4 mg/dl
Glucose 91 80 30 61 104 100 60-143 mg/dl
Cholosterol TTND 91 ND ND ND ND 125-296 mg/dl
TALP 10 63 163 750 42 84 20-212 U/l
FALT 61 39 152 335 40 56 10-118 U/l
§Total bilirubin 0.3 0.2 ND 0.1 ND 0.2 0.1-0.6 mg/dl
§Ca 11.6 10 9.1 10.8 15.2 10.2 7.9-12 mg/dl
P 7.2 9.7 ND ND 16 12 2.5-6.8 mg/dl
£K %3 7.3 55 8.5 9,2 8.8 3.5-5.9 mmol/l
** Na 129 118 129 ND 120 125 135-160 mmol/I
Na:K 17.3 16.1 234 ND 13 14.2 >27

*SUN: Serum Urea Nitrogen, TALP: alkaline phosphatase, + ALT: alaninoaminotransferase, §Ca: calcium, Y P: phosphorus, £ K:potassium,

** Na: sodium, T¥ND: not done.

that survived the adrenal crisis were discharged on oral
prednisolone (0.25 mg/kg, BID) and fludrocortisones
acetate (0.1 mg/kg total daily dose) and, at the time of
writing this study, they are doing well according to the
information obtained by phone contacts with the
Owners.

DISCUSSION

Three out of the 6 dogs had a period of illness
extending up to three months before the appearance
of the adrenal crisis. However, in one animal (case 6)
the clinical signs waxed and waned during all this time.
The information obtained from 506 dogs with
hypoadrenocorticism have shown that the disease is
rather chronic than acute, although veterinary
assistance is sought usually only after the occurrence
of an adrenal crisis (Feldman and Nelson 2004). In
three of our dogs, adrenal crisis was precipitated by
stressful events, such as physical examination (cases 2
and 3) or anaesthesia and liver biopsy (case 4).
Another dog (case 1) showed mild general signs after
a minor surgical procedure performed two months
before the appearance of the adrenal crisis. In both
humans and dogs, exacerbation of clinical signs in
patients with subclinical glucocorticoid insufficiency
may result from stressful events, such as boarding,
grooming, surgical procedures, concurrent illness or
even a visit to a veterinary practice (Lane et al. 1999,
Klein and Peterson 2010a, Milenkovic et al. 2010).

The clinical signs of hypoadrenocorticism are
generally non-specific, as it was the case in all 6 dogs,
as well. Mucosal pallor, low rectal temperature and
weak femoral pulses due to hypocortisolemia-induced
circulatory collapse (Boysen 2008) can, also, be
detected in other more common critical conditions.
Bradycardia was recorded in all 6 dogs of this case
series at the time of admission, although it is uncom-
mon, occurring in approximately 22% of hypoadrenal
dogs (Feldman and Nelson 2004). Nevertheless, when
bradycardia is detected in animals with severe
dehydration and circulatory collapse, the index of
suspicion for hyperkalemia and possibly hypoadreno-
corticism should be raised high (Lathan and Tyler
2005a, Greco 2007, Klein and Peterson 2010a).

As expected, two of the severely hyperkalemic dogs
were presented with bradyarrhytmias, such as atrial
standstill (case 4) and AV block (case 5). Hyper-
kalemia-induced cardiac arrhythmias are a common
occurrence in canine hypoadrenocorticism and they
include atrial standstill, sinus bradycardia, prolonged
QRS duration, low R wave amplitude, high T wave
amplitude, A-V blocks, atrial fibrillation and deviation
of S-T segment (Feldman and Nelson 2004, Boysen
2008). However, the level of hyperkalemia is not
always correlated with the severity and type of cardiac
conduction abnormalities, especially when multiple
electrolyte abnormalities are present (Tag and Day
2008).
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Microcardia was visualized radiographically in two
dogs (cases 2 and 5), one of which (dog 2) presented
ascites and pleural effusion; another dog (case 6) had
pleural effusion alone. Microcardia is a well-
recognized radiographic finding in hypoadrenal dogs
reported to occur in 30% to 50% of the clinical cases
and it is most likely attributed to chronic hypovolemia
and hypovolemic shock (Peterson et al 1996, Melian
and Peterson 1999).

A non-regenerative anemia was detected in 3/6
dogs (cases 1, 4 and 6) at the time of their admission.
Anemia, secondary to bone marrow suppression and
acute or chronic gastrointestinal bleeding, has been
reported to occur in 14.3-34% of hypoadrenal dogs
(Willard et al. 1982, Melian and Peterson 1996,
Peterson et al. 1996, Feldman and Nelson 2004,
Hughes et al. 2007). However, dogs presented in
adrenal crisis are usually hemoconcentrated and,
therefore, show a falsely increased hematocrit, which
eventually decreases after the rehydration of the
animal (Feldman and Nelson 2004), as it was the case
in two of our animals (dogs 1 and 2). Interestingly, the
percentage of hypoadrenal dogs with anemia increased
from 34% to 71% after 24 hours of fluid administration
(Feldman and Nelson 2004). Therefore, rehydration
may lead to a life-threatening anemia (case 1), thus
necessitating whole blood or packed red blood cell
transfusion (Medinger et al. 1993).

Absolute lymphocytosis and eosinophilia, detected
in 2 (cases 1 and 6) out of 4 dogs in which the
corresponding countings were performed, have been
reported to range from 9% to 20.4% and 4.6%-20% of
the affected dogs, respectively (Willard et al. 1982,
Melian and Peterson 1996, Peterson et al. 1996,
Feldman and Nelson 2004, Hughes et al. 2007). Both
anormal lymphocyte count, occurring in up to 90% of
hypoadrenal cases (Scott-Moncrief 2010), as well as
lymphocytosis in a critically ill animal should raise high
the suspicion for the disease (Lathan et al. 2005a).

Azotemia was a consistent finding in every
instance. Serum creatinine and SUN concentrations
normalized within 48 hours after the initiation of fluid
treatment, apart from case 6. Azotemia in hypo-
adrenocorticism is the direct result of reduced renal
perfusion secondary to hypovolemia and hypotension
and it is actually prerenal (Melian and Peterson 1996,
Peterson et al. 1996, Hughes et al. 2007). Despite the
prerenal origin of azotemia, many dogs presented with

adrenal crisis have diluted urine, as it was demon-
strated in 4/6 of our dogs in which the urine SG was
=<1025. Notably, 88% of 506 azotemic dogs with
hypoadrenocorticism had urine SG lower than 1030
(Feldman and Nelson 2004). This dilutional effect is
the result of reduced medullary concentration gradient
because of chronic sodium loss (Boyssen 2008). Rapid
restoration of renal parameters with treatment is
usually of great help in the differentiation between
primary renal failure and hypoadrenocorticism (Greco
1997).

Abdominal and/or pleural effusion in two of the
dogs has not been reported in canine hypoadrenal
patients, but severe hypoalbuminemia, occurring after
the rehydration of these animals, would explain that
finding. Hypoalbuminemia in hypoadrenocorticism
may occur secondarily to gastrointestinal blood or
protein loss, anorexia and/or decreased hepatic
synthesis (Langlais-Burges 1995, Scott-Moncrief 2009).

Hypoalbuminemia along with increased alkaline
phosphatase and alaninoaminotransferase activities
(case 4) and hypocholosterolemia (case 2) could be
attributed to concurrent hepatopathy, also seen in
hypoadrenocorticism (Feldman and Nelson 2004).
Liver damage may be due to chronic hypovolemia
and/or hypotension, thus making the differentiation of
hypoadrenocortisism from either primary or secondary
liver disease a real challenge.

Two dogs (cases 3 and 4) were hypoglycemic on
admission, whereas another one (case 1) became so
during its hospitalization. Glucocorticoid deficiency
may lead to decreased glucose production from the
liver and increased sensitivity of peripheral insulin
receptors (Kelch et al 1998), thus explaining the
relatively high frequency of hypoglycemia seen in this
disease (Peterson et al. 1996, Melian and Peterson
1996, Hughes et al. 2007, Klein and Peterson 2010a).
Seizures of dog 4 could have hypoglycemia as an
underlying cause, although it eventually died despite
appropriate treatment. Glucocorticoid and glucose
supplementation is usually successful in the treatment
of hypoadrenal hypoglycemia (Schaer 2001) as it was
witnessed in dogs 1 and 3.

Subclinical hypercalcemia, which is relatively
common in this disease, is influenced by the degree of
patient dehydration and is directly correlated with
severity of the illness (Feldman and Nelson 2004,
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Adamantos and Boag 2008). Surprisingly, the only
hypercalcemic animal detected (case 5) was the most
hypekalemic. Although 10 out of 40 hypercalcemic
dogs were diagnosed to suffer from hypoadreno-
corticism in one study (Elliot et al. 1991), the patho-
genesis of hypercalcemia is poorly understood at the
moment (Ramsey et al 2005, Gow et al 2007).

The fact that 5 of the animals were both hyper-
kalemic and hyponatremic and had a Na/K ratio less
than 27 (13-23.4) would provide evidence to
characterize their hypoadrenocorticism primary
aldosterone deficiency (Boyssen 2008). However, the
measurement of endogenous ACTH in plasma and,
perhaps, pituitary and adrenal imaging would make the
differentiation from the secondary form more solid
(Feldman and Nelson 2004). In previous studies, renal
and urinary tract disorders, gastrointestinal disease,
pancreatitis, pleural effusions and liver failure were
more often associated with a lower than 27 Na:K ratio
than hypoadrenocorticism itself (Roth and Tyler 1999,
Son-I1-Park 2000, Nielsen et al. 2008). However, the
fact of the lower than 24 Na:K ratio in all 5 dogs may
facilitate the differentiation from the aforementioned
diseases, since the specificity of this cut-off value is
approaching 100% (Adler et al. 2007).

Diagnosis of hypoadrenocorticism, with ACTH
stimulation test is a test to be done prior to gluco-
corticoid administration to avoid misleading results
(Klein and Paterson 2010b) and a diagnostic necessity
in all suspicious of hypoadrenocorticism dogs regard-
less of their Na : K ratio (Lathan and Tyler 2005b).

Aggressive fluid therapy was instituted in all 6
dogs with the use of normal saline because it does not
contain potassium and it is relatively high in sodium
(Boysen 2009, Greco 2007). No additional medication

is usually needed even with marked hyperkalemia, as
it is usually corrected with normal saline (Lathan and
Tyler 2005b, Klein and Peterson 2010b), which was
also witnessed in 5 of our dogs that survived the first 24
hours of hospitalization. Dexamethasone is the
glucocorticoid of choice and should be given even
before the confirmation of diagnosis, despite the fact
that the animal may actually be suffering from another
disease also requiring emergency treatment (Schaer
2001). As expected, 3/6 dogs (cases 1, 3, 6) showed a
spectacular improvement within hours (Feldman and
Nelson 2004).

The neurologic signs of dog 2 on the 2™ day of
hospitalization could be attributed to the rapid
correction of chronic hyponatremia with hypertonic
saline which may lead to cerebral and cerebellar
demyelination similar to central pontine myelinolysis
described in humans (Churcher et al. 1999) and dogs
(MacMillan 2003).

Four dogs (cases 2, 3, 5, 6) survived the adrenal
crisis and were discharged on oral medication, while
the rest eventually died (cases 1, 4). The prolonged
hospitalization period of case 2 (10 days) could be
attributed to the complication of anemia (Feldman
and Nelson 2004).

CONCLUSIONS

The long-term prognosis in hypoadrenal dogs,
when treated appropriately, is usually favourable
(Kintzer and Peterson 1997). The recognition of acute
adrenal crisis as an emergency situation and its
intensive treatment with normal saline and steroids
may add to that, regardless of its diagnostic
confirmation or the clinical similarities to other more
common acute diseases.
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