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The hyperadrenocorticism (HAC), or Cushing’s syndrome (CS) is an en-
docrine disease diagnosed in dogs associated with excessive endogenous
glucocorticoid by pituitary or adrenal neoplasm, by iatrogenic (IHAC) indu-
ced by excessive administration of oral glucocorticoids, parenteral or topical.
These changes are identified by physical examination, no specific laboratory
tests (blood counts, urinalysis, lipid profile, alkaline phosphatase dosage
and liver function profiles) and confirmed by a specific test. Clinical and
laboratory manifestations vary among animals due to individual differences
in cortisol sensitivity, with the absence or presence of clinical and laboratory
signs. Due to the importance of this disease in the dog clinic for producing
systemic effects, this work had the objective of studying in 21 dogs where
they were tested by stimulation of adrenocorticotropic hormone (ACTH) for
HAC. Animals, which had some consistent factor for HAC as recurrent uri-
nary tract infections, cholesterol or triglycerides and after fasting for more
than 12 hours or alkaline phosphatase levels above the normal range without
presenting hepatic and bone disease, they underwent adrenocorticotropic
hormone stimulation test (ACTH-adrenocorticotropic hormone) synthetic
dose 0.25 mL/ dog. Dogs with cortisol results after stimulation by ACTH,
above 20 mcg/dL, had a confirmed diagnosis of hyperadrenocorticism. Of
21 dogs studied, 10 were diagnosed for HAC. Of these, eight dogs were po-
sitive for some species of blood parasites where six with monoinfection by
Anaplasma platys and only one dog had multiple infection by A. platys and
Mycoplasma canis. The hematological findings showed three dogs with ane-
mia, four with thrombocytopenia, two with thrombocytosis, two with leu-
kocytosis, six with eosinopenia, seven with neutrophilic, six with lympho-
penia, five with monocytopenia and seven dogs with neutrophils on rods
and left shunt, and six with hyperproteinaemia. Just a positive HAC dog
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did not have any concomitant infection. The results of biochemical evalua-
tion showed eight animals with elevated alkaline phosphatase. Finally, when
diagnosing hyperdrenocorticism in dogs, no correlation was observed with
laboratory findings, other than alkaline phosphatase above 984 U/L and po-

sitive dogs for HAC.

KEY WORDS. Cushing’s syndrome, dogs, cortisol, adrenal, phosphatase alkaline.

RESUMO. O hiperadrenocorticismo (HAC), ou
sindrome de Cushing (CS), é uma doenca enddcri-
na diagnosticada em caes associados a glicocorti-
coides endoégenos excessivos por neoplasia pitui-
taria ou adrenal, por iatrogenia (IHAC) induzida
pela administracdo excessiva de glicocorticoides
por via oral, parenteral ou tépica. Estas alteragdes
sdo identificadas por exame fisico, sem testes la-
boratoriais especificos como hemograma, andlise
de urina, perfil lipidico, dosagem de fosfatase al-
calina e perfis de funcdo hepética e confirmados
por um teste especifico. As manifestagdes clinicas
e laboratoriais variam entre os animais devido as
diferencas individuais na sensibilidade ao corti-
sol, com auséncia ou presenga de sinais clinicos
e laboratoriais. Dada a importancia desta doenca
na clinica de caes por produzir efeitos sistémicos,
este trabalho teve como objetivo estudar em 21 caes
que foram testados com estimulacdo por hormo-
nio adrenocorticotrépico (ACTH) para HAC. Caes
que tinham algum fator consistente para HAC,
como infecgbes urindrias recorrentes, colesterol
ou triglicérides. Apds jejum por mais de 12 horas
ou niveis de fosfatase alcalina acima do intervalo
normal sem apresentar doenca hepatica e 6ssea, fo-
ram submetidos a uma dose sintética de hormoénio
adrenocorticotrépico (ACTH-adrenocorticotropic
hormone) 0,25 mL/cdo. Caes com resultados de
cortisol apds estimulagdo com ACTH, acima de
20 mcg/dL, tiveram diagnoéstico confirmado de
hiperadrenocorticismo. Dos 21 cades estudados, 10
foram diagnosticados para HAC, destes, oito caes
foram positivos para algumas espécies de parasitas
sanguineos onde seis com monoinfection por Ana-
plasma platys e apenas um cdo teve infeccdo mual-
tipla por A. platys e Mycoplasma canis. Os achados
hematol6gicos mostraram trés caes com anemia,
quatro com trombocitopenia, dois com trombocito-
se, dois com leucocitose, seis com eosinopenia, sete
com neutrofilico, seis com linfopenia, cinco com
monocitopenia e sete cdes com neutroéfilos em has-
tes e shunt esquerdo e seis com Hiperproteinemia.
Apenas um cao HAC positivo ndo teve qualquer
infeccdo concomitante. Os resultados da avaliaciao
bioquimica mostraram oito com fosfatase alcalina
elevada. Nenhuma das alteragdes hematoldgicas

observadas tem correlagdo positiva, embora so-
mente os cdes com fosfatase alcalina acima de 984
U/L tenham sido positivos para HAC. Finalmente,
ao diagnosticar o hiperdrenocorticismo em caes,
nao foi observada correlacdo com achados labora-
toriais, exceto a fosfatase alcalina acima de 984 U/L
e caes positivos para HAC.

PALAVRAS-CHAVE. Sindrome de Cushing, cdes, corti-
sol, adrenal, fosfatase alcalina.

INTRODUCTION

Pets are integrated to the families of intimate
and very emotional way, which allows a higher
quality of life for benefit, through the zeal of his
tutors, the advances available in veterinary medi-
cine. Consequently, it has been promoting longe-
vity that is intimately associated with an increased
incidence of diseases in which age may play a risk
factor, such as oncology and endocrine diseases.
Regarding these groups, hyperadrenocorticism is
the main endocrine disorder observed in dogs (Ra-
msey & Ristic 2007, Parry 2012, O'Neill et al. 2016,
Poppl et al. 2016).

The hyperadrenocorticism (HAC), or Cushing’s
syndrome (CS) is an endocrine disease diagnosed
in dogs associated with excessive endogenous glu-
cocorticoid by pituitary or adrenal neoplasm, by
iatrogenic (IHAC) induced by oral, parenteral or
topical by excessive glucocorticoids administra-
tions (Parry 2012, Bhavani et al. 2015, Scudder &
Niessen 2015). The effects of clinical and labora-
tory manifestations vary among animals, due to
the individual differences in cortisol sensitivity
(Peterson 2007, Ramsey & Ristic 2007, Behrend et
al. 2013), where the majority of dogs with HAC
presenting hypercoagulability (Pace et al. 2013,
Rose et al. 2013) and hyperalbunemia (Chen et al.
2016). The clinical signs are consisted by polyu-
ria, polydipsia, abdominal distension, polyphagia,
muscle weakness, respiratory, neurological and
skin changes (Ling et al. 1979, Huang et al. 1999,
Feldman 2008, Nelson & Couto 2010, Nagata &
Yuki 2015) associated with laboratory abnormali-
ties as lymphopenia, eosinopenia, serum choles-
terol levels, urine low density, elevation of serum
alkaline phosphatase values, cholesterol and tri-
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glycerides that even common in dogs with HAC,
but they were not specific for all suspect animals
(Ling et al. 1979, Teske et al. 1989, Bhavani et al.
2015), or do not have clinical repercussions (Ram-
sey & Ristic 2007). The suspicion of hyperadreno-
corticism in dogs can be made from clinical signs,
physical examination, routine laboratory tests and
imaging diagnostic, but the diagnosis must be
confirmed by the use of pituitary-adrenal function
tests, based on corticosteroids values abnormally
high in response to an intramuscular injection of
adrenocorticotropic hormone (Ling et al. 1979,
Behrend et al. 2013, Mawby et al. 2014, Midence
et al. 2015, Frank et al. 2015). Other screening tests
include dexamethasone suppression test in a low
dose, and urine cortisol/creatinine ratio. All tests
can have false-negative/positive results (Peterson
2007), therefore, a combination of historical findin-
gs, clinical signs and laboratory evaluations are
important in the diagnosis of CS in dogs (Parry
2012, Behrend et al. 2013).

CAH patients are immunosuppressed and in-
flamed patients in need, be assisted by the diag-
nosis of systemic concomitant diseases, including
pancreatitis (Mawby et al. 2014), recurrent urinary
tract infections (Ling et al. 1979) and high risk of
sepsis, where serial blood tests may be useful in
monitoring inflammation and systemic infections
(Bastos et al. 2016), besides receiving cardiocircu-
latory monitoring (Soares et al. 2016). They requi-
re specialized monitoring for presenting risk of
thrombosis due to hyper coagulation and acquired
abnormalities, that are associated with thrombo-
embolism and platelet changes (Kittrell & Berkwitt
2012, Rose et al. 2013, Pace et al. 2013, Park et al.
2013, Kang et al. 2016), plus cardiocirculatory mo-
nitoring at diagnosis and during treatment (Soares
et al. 2016).

According to O’'Neill et al. (2016) and Poppl et
al. (2016) to diagnose the disease, some risk factors
should be considered. In addition to the clinical
signs, blood count examinations, biochemical analy-
sis, urinalysis, suppression test by dexamethasone
in low or high dose and stimulation test by ACTH
may not lead to definitive diagnosis because no
biochemical laboratory tests or specific tests insu-
lated hyperadrenocorticism are perfect (Parry 2012,
Behrend et al. 2013). The most common signs obser-
ved are thinning of the skin, bilaterally symmetric
alopecia, muscle atrophy, elevated alkaline phos-
phatase, alanine aminotransferase, triglycerides and
cholesterol (Ling et al. 1979, Huang et al. 1999, Na-
gata & Yuki 2015). In addition to them, the increase

in renal resistance index, which also is a predictor of
mortality in dogs with HAC (Chen et al. 2016).

Given the importance of this disease in the dog
clinic, and because of the systemic effects produ-
ced, this study aims to study 21 suspect dogs that
were tested by ACTH stimulation for the HAC and
to correlate them with laboratory findings.

MATERIAL AND METHODS

Study conduction

The study was conducted from January 2014 to
September 2016, where a total of 21 dogs suspected of
having hyperadrenocorticism was attended by the vet-
erinary service center Intensive Care and Emergency Vet-
erinary, at Barra da Tijuca in the City of Rio de Janeiro,
RJ, As the need for laboratory tests for diagnosis, blood
samples were collected from dogs in a disposable sy-
ringe with needle 25x7mm, 4 to 5 mL. The total volume
of blood collected from each patient, 2 ml was placed in
a pediatric test tube without anticoagulant, while the re-
maining volume was placed in a pediatric test tube with
ethylenediaminetetraacetic anticoagulant acid (EDTA).
With the own syringe blood material was prepared two
blood smears, as well as the preparation of two concen-
trate spurts of platelets and leukocytes on glass slides
after separation of formed elements and plasma by the
sample microhematocrit preparation without storage
occur in cooling. Then it was arranged in a microcen-
trifuge (Micro-Hematocrito E3500108 Microspin CDR,
Jaboticabal, SP). Blood samples were processed using
an automatic machine (Ms4-Vet-Melet Schloesing Lab-
oratories coulter) for white blood cell count, platelet
parameters and erythrocyte, and measurement of total
plasma protein was used a manual clinical refractom-
eter model Q667 (Quimis Aparelhos Cientificos). The
samples without anticoagulant were centrifuged in cen-
trifuge (Mod. 208N, Excelsa Baby, Fanem) at 350 x G for
10 minutes for serum separation. For alkaline phospha-
tase dosage (LAF) was used an automatic pipette 32uL
serum and placed in reflectance photometry device in
vitro Reflotron® Plus (Roche Diagnostics GmbH, RFA).
The value ranges were divided into formal (<164 U/L),
and the results above the reference values were strati-
fied into: 164 to 328, >328 to 656, >656 to 984, and >984
U/L (Solter et al. 1993).

Staining and smears observation

blood smears and concentrates of leukocytes and
platelets were stained with Quick Panotic (LB-Laborclin
produtos para laboratérios Pinhais, PR) and observed
with the aid of a binocular microscope (Eclipse E200,
Nikon Instruments Inc. Japdo) to evaluate the morpho-
logy of the blood cells and the presence of hematozoa.

Identification and diagnosis of hemoparasites
Parasites were classified according to the cells and
formed elements of parasitized blood, staining and mor-

phology.
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Babesia canis vogeli and Mycoplasma canis (=Myco-
plasma haemocanis) When observed in erythrocytes, in
the forms of merozoites and trophozoites and in the
form of cocci, respectively, or even assuming amorficas
characteristics or amoeboid which correspond to differ-
ent stages of the binary division process, when stained
by quick Panotic present cytoplasm blue and pink core
for the merozoites of the genus Babesia (Duh et al. 2004,
Kemming et al. 2004).

Anaplasma platys and species of the genus Ehrlichia
when observed in platelets and mononuclear cells, re-
spectively, following morphology and staining charac-
teristics of each species when stained by Quick Panotic
were considered positive (Sainz et al. 2015).

Diagnosis Hyperadrenocorticism

Dogs that had some consistent factor for HAC, as
recurrent urinary tract infections, cholesterol or tri-
glycerides after fasting for 12 hours or elevated alkaline
phosphatase levels above the normal range (Roche Diag-
nostics GmbH, RFA), without presentation of liver and
bone disease (Ling et al. 1979, Teske et al. 1989, Ramsey
& Ristic 2007, Bhavani et al. 2015, Colakoglu et al. 2015),
they were subjected to stimulation test with adrenocor-
ticotropic hormone (ACTH-Adrenocorticotropic hormone)
sintético (Synachten®, Novartis Pharma S.A., France),
dose 0.25mg/dog, applied intramuscularly. Blood sam-
ples collected after one hour of stimulation with ACTH,
were intended for determination of serum cortisol by
radioimmunoassay (Jericé et al. 2002). Dogs with corti-
sol results after stimulation with ACTH, above 17 mcg/
dL, had a confirmed diagnosis of hyperadrenocorticism
(Ramsey & Ristic 2007).

Ethics Statement, Competing Interests and Statistical
analysis

This research was conducted with consent approved
by CEUA/IV/UFRR] #133/2014. The authors have de-
clared that no competing interests exist. Statistic analy-
sis were based on Ayres et al. (2007) and Sampaio (2002).

RESULTS AND DISCUSSION

A total of 21 dogs (Table 1), seven (33.3%) were
diagnosed with HAC hyperadrenocorticism, a re-
sult near to that observed in a study done in the
State of Rio Grande do Sul, Brazil, where 37% of
the animals studied were HAC positive with di-
agnosis based on laboratory tests, Hormonal tests
and ultrasound imaging (Poppl et al. 2016). These
results were much higher than observed in an ep-
idemiological report of a hospital population of
dogs with a diagnosis of hyperadrenocorticism
(O'Neill et al. 2016), a result explained by the fact
that in the present study, the dogs tested had some
clinical signs or laboratory results compatible with
the HAC, agreeing that hyperadrenocorticism is
one of the endocrinopathy among canine disorders

(Ramsey & Ristic 2007) and that the possibility of
a patient having hyperadrenocorticism is based on
the history and physical examination and endo-
crine tests, which should be performed only when
Clinical signs or laboratory results are consistent
with HAC, according to Behrend et al. (2013). The
diagnosis was obtained through the adrenocorti-
cotrophic hormone stimulation test using cutoff
point above 20 mcg/dL, according to the reference
protocols (Ramsey & Ristic 2007, Peterson 2007).
Although the ACTH stimulation test does not
identify 100% of dogs with hyperadrenocorticism
(Peterson 2007), it is one of the most used and reli-
able, with more than 95% use for diagnosis, being
the diagnostic test used in the UK, agreeing with
the choice of the present study, confirmed by the
statistical test, with p = 0.003b (Table 1) (O’Neill
et al. 2016). The dogs were divided according to
sex: four males (three orchiectomized) and three
females (all ovarian aldosteronectomized). This
result is opposite to that observed in a study with
1,400 dogs, compiled from a specialized center of
endocrinology between 2004 and 2014, explained
by our number of samples being much lower than
the study cited (Poppl et al. 2016).

Five dogs (71.4%) were positive for some hae-
moparasites: four with Anaplasma platys and one
with concomitant infection with Mycoplasma ca-
nis and A. Platys. A similar result was observed in
dogs, in routine veterinary care, where a frequen-
cy of 64.7% was positive for some haemoparasites
infection and showed no clinical signs of parasitic
infection (Leal et al. 2015).

The hematological results of dogs with HAC
showed three dogs with anemia, which is not in-
dicative or suggestive of HAC, although the sta-
tistical test showed a greater chance of anemia for
the HAC patient (p = 0.05) (Table 1 ), Presented
38% of median, with the globular volumes (VG) of
HAC patients, presented values below the negative
dogs, since the clinical findings are varied and very
common to other conditions, as observed by Parry
(2012), being confirmed due to the lack of signifi-
cance for hemoglobin values.

Three of the dogs with anemia had haemopara-
sites infections, which are associated with anemia,
with variable intensity, but with absence of clini-
cal signs (Chalker 2005, Leal et al. 2015). The wors-
ening of clinical signs are related to associations
with other haemoparasites and other concomitant
diseases, in addition to the high age group, as ob-
served in other studies (Goldston & Hoskins 1999,
Sasaki et al. 2008), confirming our results, where

Rev. Bras. Med. Vet., 38(Supl.3):42-48, dezembro 2016

45



Maria Isabel Menezes Ramos et al.

Table 1. The comparison between dogs with or without hyperadrenocorticism attended at a veterinary

health service in Barra da Tijuca, Rio de Janeiro, RJ.

Variables Median Range Values Reference
Negative Positive 8} P values a
Clinical findings:
Age (yars) 10.0 (1.8 -14.3) 11.4 (1.1-17.0) 395  0.36° -
Body Wright (Kg) 10.0 (2.1-32.0) 8.30(4.5-19.2) 515 097° -
Plasma protein (g/dL) 7.20 (5.0-9.0) 7.40(6.0- 8.4) 480 0.77° 55-77
Alcaline phosphatase 144.0(38.9-1,115.4) 769.0(23.2-5,496) 31.0 0.13° <1644
Cortisol after ACTH (mcg/dL ) 10.0 (2.5-17.2) 22.5(20.1 -35.0) 0.0  0.003¢ 6al7
Globular volume (%) 44.2(27-53) 38 (24-44) 21.0 0.05° 37 -55
Hemogobin (g/dl) 15.3(8.3 - 20.2) 12.2(8.7-15.9) 285 0.13° 12-18
Blood figures:
Platelets (mm?) 424.0(129.0-545.0) 267.0(150.0-809.00) 440 071° 200 - 500
Volume plaquetario médio (fL) 9.30(6.4-10.2) 9.10(8.2-10.3) 435 0.68° 6.7 -11.1
Leucécitos/ mm?® 11,000(8,400-17,700) 14,800(8,400-17,700) 265  0.09° 6,000 - 17,000
Eosinoéfilos/mm® 301(0-1,032) 0(0-1,032) 340 0.26° 100 - 1,250
Linfécitos/ mm?® 1,174.5(345-4,472) 1,416.0(336- 3.612) 470 0.88° 1,000 - 4,800
Mondcitos/ mm? 295.5(0-1.260) 344.0(0-504) 435  0.68° 150 - 1,350
Neutrofilos/ mm?® 7,7595(1,6552-27,520.0)  11,524.0(7,055.0-15,576.0) 26.0  0.09 3,000 - 11,500
Bastonetes/ mm?® 140 (0-504) 425 (336-688) 195 0.03 0-300
Eritrécitos/ mm?® 6.1(3.8-7.4) 5.9(3.0-6.9) 365 0.35° 55-85

* reference values according to (Thrall 2007); Mann-Whitney U test, ® NS - not significance; ¢ considered significant
between hyperadrenocorticism (n = 7) and negative (n = 14); ¢ Roche Diagnostics GmbH, Mannheim-Baden-Wiirt-

temberg , RFA.

there is no significance In relation to age and HAC
(Table 1). Most of the positive dogs were aged be-
tween one and twelve years (19%), three (14.4%)
were over the age of twelve, agreeing that hyper-
adrenocorticism is a common condition in older
dogs (Parry 2012), especially above Of the six years
(Ling et al 1979, Poppl et al. 2016), but this deduc-
tion is unrelated to the statistical test, where no sig-
nificance was observed, due to the ages presented
by the study dogs, not to be discordant between
positive and negative for the HAC (Table 1).

Three dogs with thrombocytopenia, show-
ing that patients with HAC, tend to present a low
platelet variation, but not significant (Table 1), one
with thrombocytosis, one with platelet aggregates,
one with chips and one with reactive platelets. We
did not observe clinical coagulation alterations, al-
though the number and morphology of platelets
were altered, common in the endocrine changes,
but without indicating clinical presence of platelet
hypofunction (Park et al. 2013, Kang et al. 2016).
Coagulation changes call attention to research
suggesting that dogs with CAH are at risk of de-
veloping thromboembolic complications, includ-
ing respiratory distress, due to pulmonary artery
thrombosis and should be suspected in cases of in-
tractable dyspnea, unexplained right heart failure,
and unexplained acute death (Burns et al., 1981).
Such signs were not observed in the present study.
Changes due to hypercoagulability with alteration
in hemostasis, which may progress to thrombosis,
due to HAC promoting a decrease in anticoagulant

factors (antithrombin levels) and decreased fibri-
nolysis time, and many are hyperfibrinogenemic,
which makes it increasingly important to adopt
Of preventive measures and appropriate therapy
to avoid acquired abnormalities associated with
thromboembolism (Burns et al., 1981, Kittrell &
Berkwitt 2012, Kol et al. 2013, Paco et al. There is a
significant decrease in antithrombin levels in dogs
with HAC and there is an increase in platelet ag-
gregation in dogs with high glucocorticoids, a re-
sult observed in only one HAC dog (Romao et al.
2013) associated with hypercholesterolemia, com-
mon in HAC dogs , Which leads to the accumula-
tion of cholesterol in macrophages and other de-
fense cells, promising inflammatory responses and
the production of monocytes and neutrophils in the
bone marrow and spleen, affecting leucocytosis,
agreeing with the results obtained (Table 1), where
a dog was carrying HAC, pathophysiology that ag-
gravates diseases associated with chronic metabol-
ic inflammation (Tall & Yvan-Charvet 2015). Stud-
ies comparing variables such as age, body weight,
platelet count and mean platelet volume found no
association of coagulation changes with HAC and
the same was observed in the present study (Table
1), where no HAC positive dogs presented changes
for mean volume (Klose et al. 2011).

Confirmation of changes in coagulability and
deficiency in clot stabilization due to decreased fi-
brinolysis time are often impractical in the medical
clinic, without even having reliable results, such
as thrombolysis (TEG), which is a diagnostic tool
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that allows The detection of hypercoagulability
in a clinical setting (Klose et al. 2011). Therefore,
the hematological evaluation through the hemo-
gram, cytoscopy, following its own methodology,
can be useful as performed in the present study
and agreeing with bedside monitoring through
the cytoscopy of the blood figure elements (Bas-
tos et al. 2016), allowing the use of Specific plate-
let antiplatelet therapy, agreeing that platelets are
of crucial importance in hemostasis and play an
important role in inflammation (Stoppelaar et al.
2014). Plasma concentrations of proinflammatory
cytokines TNF-a and IL-6 are elevated by throm-
bocytopenia, recognizing the risk of this alteration
that was observed in three of the studied dogs with
HAC, being a risk factor for sepsis, in addition,
platelets protect Of septic shock inhibiting macro-
phage-dependent inflammation (Xiang et al. 2013).

Two of dogs had leukocytosis, three with eosin-
openia, five with neutrophilia, four with lympho-
penia, four with monocytopenia and five with rod
neutrophils (left shunt). Results similar to those ob-
served in a study with 117 dogs with HAC (Ling et
al. 1979), remembering that concomitant diseases
and opportunistic infections interfere in the results,
making them of varied presentation and many are
common to other conditions (Parry 2012), Mainly
due to stress, hormonal diseases and excess glyco-
cordicosides possess immunosuppressive action,
favoring infections, mainly infections of the urinary
tract and skin (Ling et al. 1979, Pruett 2001, Bryden
et al. 2004, Leal et al. 2016). In addition, they may
present an urgent character with nonspecific signs
and symptoms, often precipitated by concomitant
diseases, making early identification; management
and treatment even more difficult (Koenig 2013).
Only a HAC positive mongrel dog, which agrees
with Ling et al. (1979) and O’Neill et al. (2016) that
say small breed dogs are five times more likely to
develop HACs.

The alkaline phosphatase evaluation results
showed two dogs with normal values and five with
alkaline phosphatase elevation (Table 1). Four of
these had alkaline phosphatase levels above 984 U
/ L and all were positive (100%) for HAC. These
results confirm that elevation of alkaline phospha-
tase is a common finding in HAC, according to sta-
tistical comparison between positive and negative
for HAC, compared to alkaline phosphatase values
(Ling et al. 1979, Teske et al. 1989). Its lack of speci-
ficity renders it unsuitable as a diagnostic test and
does not present any significance when studied in
an unfractionated way (isoenzymes). The main ap-

plication is in the selection for suspected hyperadre-
nocorticism, with a positive predictive value for the
presence of hyperadrenocorticism, agreeing with
the current study, through clinical deduction of the
higher the alkaline phosphatase values, the greater
the chance of HAC present (Teske et al. 1989).

The other laboratory abnormalities and physi-
cal characteristics, such as weight and plasma pro-
tein, were not correlated positively with HAC, re-
sults observed in previous studies (Ling et al. 1979,
Teske et al. 1989, Peterson 2007, Ramsey & Ristic
2007, Parry, 2012, Behrend et al. 2013, O’Neill et al.
2016) confirming the need for specific tests, such as
the ACTH stimulation test (Table 1).

Based on the data observed in this study, which
was performed from a clinical point of view, since
the reduced number of samples used was linked
to the fact that the diagnostic test for this endocri-
nopathy was economically unfeasible for its own-
ers, statements previously commented by Ramsey
& Ristic (2007) and O’Neill et al. (2016).

CONCLUSIONS

The diagnosis of CAH has been a challenge for
the Veterinarian; the specific tests are of high mo-
netary value, overwhelming the owner by indica-
ting treatment of higher costs, which need to be
monitored continuously. They are mostly immu-
nosuppressed patients susceptible to opportunistic
agents. The response to the results observed in this
study may not be in the alterations due to the hor-
monal disorder, but in the concomitant infections.
The presence of haemoparasites and hematological
changes, especially of the white series with neu-
trophils with left-shift deviation, may be related to
hyperadrenocorticism, which leads to the clinician
to count on all the variables observed to reach the
best result.
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