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HIPERTIREOIDISMO

* Quadro multissistémico decorrente da excessiva concentracao de
hormonios da tireoide na circulacao (tireotoxicose)

Il veterinary sciences Vet. Sci. 2026, 13, 35 ﬁ!\n:y

‘ 0 N' E I TOS ;\glreeing Language in Veterinary Endocrinology (ALIVE):

Hypothyroidism, Hyperthyroidism, (Euglycaemic) Diabetic
- Ketosis/Ketoacidosis, and Diabetic Remission—A Modified
p rojeto A L I V E/ E SV E Delphi-Method-Based System to Create Consensus Definitions
+ HIPERTIREOIDISMO bore Wpareirrd
» “Excesso de produgao de horménios tireoidianos (HT) pela tireoide”
« HIPERTIREOIDISMO CLINICO (Overt Hyperthyroidism)

» “Fendmeno caracterizado por aumento na concentracao de hormonios tireoidianos (T4t e T4l) na
circulagao com evidéncias de supressao de TSH. Praticamente todos gatos afetados apresentam
sinais de tireotoxicose e bocio palpavel”

+ TIREOTOXICOSE

» Manifestagoes clinicas resultantes do efeito do excesso de HTs 20 ao hipertireoidismo ou fontes
exodgenas (iatrogenia, dieta)

- HIPERTIREOIDISMO SUBCLINICO

- Gatos com hipertireoidismo que apresentam sinais sutis e/ou tireoides discretamente palpaveis
com valores marginais de T4 préximos ao limite superior e evidéncias de supressao do TSH.

Wehner 00, Miguel Campos 7, Sylvie Daminet °,

ia 110, Patty Lathan 2, Redolfo Oliveira Leal 0,

los Doloros Perer Alenza *, Mark L. Peterson ™10,
membership

» Confirmagéo via cintilografia, T4 Ipd ou reteste posterior
» Cuidado com o tratamento destes casos
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Once upon a time, not so long ago...

Agosto 1978, primeiro caso atendido
pelo Dr. Mark Peterson no AMC, NY

1979 publicada série de 5 casos no
ACVIM

* 1980 Série de 28 casos ACVIM

* 1983 Série de 131 casos...

* Raros casos de tumores de tireoide
relatados no passado ndo associados a
sinais clinicos

Epidemiologia

> Desde o primeiro relato em 1979, tornou-se rapidamente a doenca enddcrina mais
comum em gatos, e uma das principais doencas de gatos idosos!

Hipertireoidismo
+ DM 3,4%

" D{abeﬁces valt-elltus o Hipotireoidismo
Hipertireoidismo Hipertireoidismo 3,45%
u Check-up 68,97%

Obesidade K

W Hiperadrenocorticismo
Hepatopatias

m Diabetes insipidus
Nanismo

¥ Hipotireoidismo

m Outros diagndsticos

Diabetes
Mellitus 24,14%

Fonte: Poppl et al, 2016 Fonte: Fuchs, Nogueira & P&ppl, 2023

Casuistica HCV-UFRGS 2004-2014 Casuistica HCV-UFRGS 2020-2023
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Etiologia

* Hiperplasia adenomatosa/Adenoma
“Doenca de Plummer” (>95%) :

- 70% bilateral (simétrica ou assimétrica)

- 30% unilaterais (atrofia oposta)

e Carcinomas (< 5%)

Coexisténcia de tecidos adenomatosos e
carcinomas na mesma glandula

20% de Carcinomas apds 4 anos com
tratamento médico

Etiologia

Auséncia de AC anti-TSHR # humanos (Graves
disease), ou de elevacéo na concentracio de
TSH (Hipertireodismo 29)

Cn2‘° TSH
Extracelular 2 A

basraersl frey CEEEE =S [ 111 EERSEAE AR R TERD
) M%& Sddde @1!’
Elevada expresséo oncogene c-ras em s, i . O o ow.,@
pacientes com adenomas... Nao expresso em /o\.
tecido normal! g @.@ -

Inactive PKA
Active PKA
Alteracdes na expressao e mutacdes nos genes g i anue . m/@ .
1,0, generation ium-ioe sym) r expression

de ptns G do receptor para TSH, e do TSHR el ke R T iryroglobulin expression

1 thyroid peroxidase
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Scientific Reports | (2024) 14-28749

scientific reports
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< 10 Gatos com HT
< 7 tratados (tireoidectomia/metimazol)

< 3 nao tratados

< 4GatosET
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) Check for updates |
Transcriptomic analysis reveals

a critical role for activating G_a
mutations in spontaneous feline
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Thomas K. Hiren'?, Joana Aguiar’?, Jonathan M. Williams*, Sara Falcone?, Paul A. Norman?,

Jonathan Elliott®, Robert C. Fowkes®5, Harriet M. Syme! & Lucy J. Davison+2

Feline hyperthyroidism (FHT) is a debilitating disease affecting> 10% of elderly cats. Itis

generally characterised by chronic elevation of thyroid hormone in the absence of circulating TSH.

Understanding of the molecular pathogenesis of FHT is currently limited. However, FHT shares

clinical and histopathological similarities with human toxic multinodular goitre, which has been

associated with activating mutations in TSH receptor (TSHR) and G« encoding genes. Using RNA-

seq transcriptomic analysis of thyroid tissue from hyperthyroid and euthyroid cats, we identified

differentia ressed genes and dysregulated pathways in FHT, many of which are downstream of

TSHR. In addition, we detected missense variants in thyroid RNA-seq reads that alter the structur 2

of both TSHR and G a. - Il FHT-associated mutations were absent in germline sequence from paired

blood samples. Only a small number of hyperthyroid cats demonstrated TSHR variation, however all

thyroids from advanced cases of FHT carried at least one missense variant affecting G . The activating

nature of the acquired G o mutations was demonstrated by increased cAMP production in vitro. These

data indicate that constitutive activation of signalling downstream of TSHR is central to the TSI
idependent production of thyroid hormone in FHT, offering a novel therapeutic target pathway in this

common disease.
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PBDE PCB

[Brln//:} NN, o7 ),

Thyroxine

o O, OO
COOH

Bmmmp.\)

(:\\
* Tipo de dieta B o
- peixe, figado, mitdos Dﬁllgrrl%ct,gres e Outros desreguladores endocrinos...
- baixo teor iodo na dieta
- baixo teor de selénio na dieta K y > PCBs - Bifenilpoliclorados (classe de

- Isoflavonas da Soja
- Apresentagdo em lata (Bisfenol A — BPA)

organoclorados)

> PBDEs - Ester difenilpolibromados (antichama /
contaminante global)

Yournai of Taxicology and Environmentaf Health, Fart A, 75:201-212, 2012
Copyright & Taylor & Francis Group, LLC

IS5N: 1528-7354 print / 1087-2620 oaline

DOL: 10,1050 5287394 2012652054

........

THE FELINE THYROID GLAND: A MODEL FOR ENDOCRINE DISRUPTION BY
POLYBROMINATED DIPHENYL ETHERS (PBDEs)?

Donna A. Mensching', Margaret Slater?, John W. Scott®, Duncan C. Ferguson®, Val R. Beasley*

Poeira ambiental principal fonte de PBDE,
com correlacao positiva com T4

Alimentos nao foram fonte de PBDE apesar
de presente em diversas marcas

Concentracao sérica de PBDE nao
correlacionou-se com T4, sé poeira
ambiental...

Variavel Gatos Eutireoideos (n Gatos Gatos de
21) Hipertireoideos (n 41) Vida Livre (n 6)

Idade (anos) 13,4 (10-16) 13,7 (8 -17)
| T4 (ug/dL) 23(1,5-4.38) 6,3 (1,61-24) 1,47 (1,21-2,49) I
TSH 0,11 (0,08 - 0,17) Todos < 0,08 < 0,08 - 0,31
[PBDES soro 2850 (470 - 16000) 2517 (370 - 51000) 883 (460 - 3700)]
Soma PBDEs 782 (510 - 4900)

Poeira ambiente

17177 (1100 - 95000) === ’
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http://www.google.com.br/url?sa=i&rct=j&q=pbdes&source=images&cd=&cad=rja&docid=KOkTX8k1o9JQUM&tbnid=QHTjdoqCJagNKM:&ved=0CAUQjRw&url=http://www.sightline.org/research/graphics/toxics_chemstruct_04/&ei=0GFfUY7pGpSc8gTAnIDgCw&bvm=bv.44770516,d.dmQ&psig=AFQjCNGuaai4dh3eS6lN8mLAFj3aM014Eg&ust=1365291746820562
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Efeitos e Mecanismos de Acao dos Fatores de

Deficiéncia de lodo

Isoflavonas Soja, Metimazol,

Herbicidas

Bifenil Policlorados (PCBs),
Retardantes de chama

PBDEs

PCBs, Deficiéncia Selénio

Bisfenol, PBDEs, PCBs

Pesticidas, PCBs

EWI
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prevent it?

TS Mark Peterson

HYPERTHYROIDISM IN CATS
What’s causing this epidemic
of thyroid disease and can we

Exposure
Dietary
deficien
5y e

Risc

Substrato formagao HT
Inibicdo Tireoide-peroxidase
Ligacao competitiva com Proteinas

Transportadoras de HTs
Alteracao transporte trans-

membrana

Inibicdo das Deioidinases

Antagonismo Receptor HTs

Inibicdo receptor de TSH

Thyroidal

Sodium-iodine
symporter
Thyroid peroxidase

o

Extra-thyroidal

S Plasma thyrojd—bindin
proteins

g

S

Deiodinases

Cellular membrane
transporters

Thyroid cellular
receptors

L Hepatic metabolism

Reducéo sintese T4 e T3 e
Aumento do TSH

Aumento do TSH

T3

relacionada aos HTs

Decreased
concentrations
g Of plasma or
intracellular
T,and T,

Increased
T,and T,

b

Reducéao Produgéao HTs

Increased
TSH

Suppressed
TSH l

Redugéo sintese T4 e T3 e

Reducéo transporte de HTs para
o Encéfalo
Aumento excrecgao biliar de HTs

Reducéo da Sintese periférica de

Alteracao na transcricéo genica

Hyperplasia ’

Adenomatous|
hyperplasia/
adenoma

Carcinoma
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Normal thyroid Thyroid hyperplasia Thyroid adenoma Thyroid carcinoma

(with a few thyrocytes (susceptible thyrocytes (hyperplastic nodules (adenomas transforming
predestined for growth) proliferating) coalescing into into multinodular
adenomas) carcinoma)

nee‘Oo

Stimulation by dietary factors (low iodine, flavonoids)
and/or environmental thyroid dlsruptors (BPA, PBDES)

Uma Doenca Progressiva...

15

Tumores SHIM-RAD

“» Severe Hyperthyr

¢ Huge thyroid size

¢ Intrathoracic location

¢ Multifocal tumor

¢ Resistance to Antithyroid Drugs

16
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Prevalence and degree of thyroid
pathology in hyperthyroid cats
incr with di duration:

a cross-sectional analysis of 2096 cats WL U ma Doer‘.ga
referred for radioiodine therapy Prog reSS“’a

Mark E Peterson’, Michael R B! 2 and Mark Rishniw34
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Prevalence and degree of thyroid ° )
pathology in hyperthyroid cats ¥ A Il Cenical
increases with disease duration: e o 40+
a cross-sectional analysis of 2096 cats % Th icinl
referred for radioiodine therapy o - oracic inlet
Lih)
o
Mark E Peterson’, Michael R Broome? and Mark Rishniw®* - Thorax
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Time from diagnosis  All cats Group 1 Group 2 Group 3 Group 4 Group 5
(=1 year) (=1-2 years) (=2-3years) (>3-4 years) (>4-6.1 years)
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Prevalence and degree of thyroid
pathology in hyperthyroid cats
increases with disease duration:

a cross-sectional analysis of 2096 cats SoheE
referred for radioiodine therapy
25+ '
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19
Sinais Clinicos
Inicialmente insidiosos e progressivos:
v’ Ativo .
Responsavel
v'Polifagico nio percebe
, o a doenca.
v'/Mantém peso inicialmente
- . - -

20
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Uma Doenca Progressiva

Small
B Medium
B Large
B Huge
Q < <

o‘oo c:‘°+ 0‘°°

Group 3 Group 4 Group 5

(=2-3years) (>3-4years) (>4-6.1years)

U “Meu gato estd sempre faminto”

U “Meu gato esta 6timo e agindo
como se fosse um filhote”

U “Nem parece que ele tem 16
anos”

O “Acho que meu gato esta
emagrecendo porque esta muito
ativo”

O “Adieta finalmente estd
funcionando...”

10
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1784 Peterson et al
A 607 ECC A 50 IMM - o
o 23 Narmal Journal of Veterinary Internal Medicine ACYIM
oo thin =3 Mild loss Jpen Access
50+ M B Moderate loss Standard Article
40 B Severs loss 7 Vet M Mded D130 101799
Evaluation of Body Weight, Body Condition, and Muscle Condition
40 in Cats with Hyperthyroidism
ﬁ 'g 30 M.E. Peterson, C.A. Custellano, and M. Rishniw
E N 1
]
5 £
204
104
104
~ s
» Apresentacao inicial:

Wild T4 Moderate T4 Severs T4 Mild T4 Moderate T4 Sevara T4 ~
. Degree of yperthyroaiem 8 o Dearee ol yperthyroidem v 75% c/ Reducao do IMM >
o o _ v' 35% ¢/ Reducao do ECC 2
8] i+
2 :
.g g 20+
204
o 10 |-|
0= M A::::;e Geriatric Ma:ure A:;a:ae Geriatric o

Sinais Clinicos

>Perda de peso (>90% casos),
>»Desnutricao
> Polifagia (55-77% casos)

> Poliuria/polidipsia (<50%)
(Pu/Pd) + associada a DRC

it/ www Sidney internationslorg

Polyuria of thyrotoxicosis: Downregulation
of aquaporin water channels and increased
solute excretion

W Wang', C Li', SN Summer', S Falk' and RW Schrier

"Department of Medicine, University of Colorado Health Sciences Center, Denver, Colorado, USA

11
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Sinais Clinicos

v Vomitos, regurgitacao (~50% casos)

v’ Diarreia / Aumento volume fecal (30-50% casos)
= diarreia problema principal? D¢ TGl + provavel

v'Hiperatividade, dificil manipulagao, tremores
(40-70% casos)

v'Postura atenta e alerta, insOnia

v’ Frantic expression .

23

Sinais Clinicos

v'Pelagem feia/descuidada
v'Discromia, Onicogrifose/Doliconiquia
v'Alopecia, arrancamento de pelos?
v'Seborreia

12
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Sinais Clinicos

v'Intolerancia ao calor, aumento da TR©
v'Taquipneia e/ou dispneia

v'Taquicardia, ritmo galope, choque pré-cordial forte,
arritmias (>240 bpm e/ou sopro~30% casos)

v'Hipertensao arterial sistémica?
v'Miocardiopatia tireotéoxica (HIPERTROFICA)?

VETERINARY QUARTERLY :
2023, VOL. 43, NO. 1, 1-11 Taylor & Francis
hittps://doi.org/10.1080/01652176.2023.2234436 Taylor i Franchs Group

@ OPEN ACCESS | M) Chesk orupdstes

Comparative cardiac macroscopic and microscopic study in cats with
hyperthyroidism vs. cats with hypertrophic cardiomyopathy

Izabela Janus® (®, Agnieszka Noszczyk-Nowak® @, Joanna Bubak?® @, Massimiliano Tursic (@,
Cristina Vercelli© (® and Marcin Nowak® [

25

“Hipertireoidismo Apatico”

Prognéstico
. L. - ruim,
v'Reducéo atividade ‘ investigar
outras
doencgas
concomitantes
- (DRC,

neoplasias,..)

v'Reducéao apetite -
vICC ‘

26

13
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Metabolismo

Respiratorio
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RESUMO
Principais Manifestacoes Clinicas
SISTEMA  [COMUNS |MENOS COMUNS/RARAS _
Perda de peso apesar do aumento Hipertermia, anorexia
apetite
Ofegacao Dispneia
Taquicardia, ritmo galope, choque sopro, arritmias, ICC

Cardiovascular
Tegumentar
Neuromuscular

Gastrointestinal
Renal

precordial forte, hipertrofia ventriculo

esquerdo (EcoCardio)

Pelagem desarrumada, discromia Onicogrifose

Agitacao, irritabilidade

Aumento volume fecal
Poliuria

Fraqueza e perda de massa
muscular

Diarreia e vomitos
DRC

Thyroid Storms - Surtos...

> OCORRENCIA EM GATOS E
QUESTIONAVEL...

> Rapida elevacao T4 sangue

> 181 palpacéo forte Tir, Interrupcao
medicamento, anestesia, situacao de
estresse

> Atenelol 6,25 mg/gato SID pode ser
usado para PREVENIR

14
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Palpacao Tireoides

* >90% casos apresentam hipertrofia,
nodulos palpaveis ou “flip” uni ou
bilateralmente

O Técnicas de palpacdo de tireoide em felinos. 2A) Técnica cldssica utilizando polegar e indicador para identificacdo da cartilagem cricoide e palpag¢do gentil ao
longo da traqueia até a entrada do tdrax. 2B-C) Técnica “Norsworthy” para palpagdo individualizada de tireoide esquerda (B) e direita (C). O emprego de ambas
as técnicas aumenta a sensibilidade de detecgcdo de alteragdes. Idealmente posicionar-se por tras do paciente e fazer leve extensdo cervical para melhorar a
exposicdo das tireoides. Na técnica “Norsworthy” associa-se leve rotagdo da cabega para o lado contrario ao qual pretende-se palpar.

30

15
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Palpacao Tireoides

Ambas técnicas devem ser aplicadas em
conjunto

Nao & incomum se perder um nodulo usando
uma técnica mas identifica-lo usando a
segunda técnica em um mesmo exame

ESCORE:

0 = Tireoides nao palpaveis
1=1-<3mm
2=3-<5mm
3=5-<8mm
4=8-<12mm
5=13-<25mm
6=>25mm

Patologia Clinica no Hipertireoidismo

Plasma creatinine
Renal function pmal/
remaining*® my/d!

¢ Eritrocitose, macrocitose (<50% casos)
e Leucograma de excitacao/stress (comum)
v 1 ALT e FA (> 90% casos) qto > T4 > elevacao

v { Creatinina
v Azotemia (<10 a 20% casos),
v 1 SDMA (~10% casos > chance de azotemia apos tto)

v Hiperglicemia leve (estresse)

v Hipocolesterolemia v'DEU < 1.035 (variavel) 25%
v Frutosamina reduzida v Proteinuria (comum) STAGE 3 ey
v" Hipocalemia (rara)
v" Hipocalcemia e hiperfosfatemia (~40-50% casos) <10%
STAGE4 > ‘:_‘g

16



Eixo
Hipotalamo-
Hipofise-
Tireoide

33
Mensuracoes Hormonais para Diagndstico
- o 1] 1
: H " T [EhE] o
EIRIR IRENA 1N
il
sl -é‘ 005 4 % 005
w T3 T4 Livre TSH
34
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Um gato hipertireoideo pode

estar com T4t normal?

SIM! (~10%)

“+Quadro inicial / subclinico
“Flutuacoes fisioldgicas

“+Doenca nao-tireoidiana severa

T4 total + T4 livre por diadlise + TSH?

“+CINTILOGRAFIA?

35

Sindrome do
Eutireoideo Doente

| Accoptnd 18 September 2020

Journal of Veterinary Internal Medicine ACYIM
STANDARD ARTICLE - e ‘

Serum thyroxine and thyrotropin concentrations decrease with
severity of nonthyroidal illness in cats and predict 30-day
survival outcome

Mark E. Peterson’? @ | Danielle L Davignon® | Nicole Shaw® | Eric Dougherty* |
Mark Rishniw®* @ | John F. Randolph®

0.8+
0.6+

0.4+

Probability of 30-day mortality

Serum T4 (nmoliL)

36

Felino suspeito de Hipertireoidismo?
(p.ex. perda de peso com polifagia, taquicardia,
tireoide palpdvel, pelagem descuidada)

Mensurar T4 total

!
T4t normal T4t normal-alto T4t claramente
(2/3 inferior (1/3 superior elevado

intervalo referéncia) intervalo referéncia) (cerca de 90% casos)

I l

Diagnéstico

Diagnostico ainda suspeito? N
. P Confirmado!

|

Identificar e Tratar qualguer
Doenca Ndo-Tireoidiana

~

Reavaliar* T4t + T4 livre por didlise + TSH
e/ou Cintilografia de tireoides

/ *Adotar métodos validados!

Diagnéstico ndo confirmado
(Reavaliar em 6 meses)

Avaliar e discutir com o tutor
opgdes terapéuticas disponiveis

(A) 50+ —fepont (B) 1504 Pe 000
b Pre.001 P e0.001 E Pe0.001 ooz
404
1.25+4 o
‘ o
EE o0 % 1004 e .
E 4 £ -1
2 s g 0.754 3 1
L. " a0
4 o08000 o E a
10 o
= =
o
T T T 0. T T T
Mild Moderale  Severs Mild Moderale  Severe
(B2) T2) (B8) (E2) #2) (68
Sevarity of NTIS Severity of NTIS
(C)m P<0.001 (D P=007
L -
01 o P-043 P06
0 o ¢ 054 | E—
_ P=004 P00 o o
B0 oo o
LES a
- se o
3 s 5
° E
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£ Foad .
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i ;
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#2) 2) (88} (82) (72) (68}
Severity of NTIS Severity of NTIS
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Mitch, SRD, 13 anos, MC

+ Queixa de emagrecimento e vomitos/regurgitacado ha
cerca de 2 meses.

« Convive com 25 gatos, alguns positivos para FIV/FelLV
» Massa cervical de cerca de 5 cm de didmetro

- Restricao financeira severa dos responsaveis

37

Mitch, SRD, 13 anos, MC

@yﬂg;ﬁgé Resultado de Exame Veterinario
« Eritr 5,8x108/uL, Ht 25%

Data de entrada: 01/12/2025 0s.: 1988017
« ALT 18 U/L Nome do Paciente: Miti Espécie  Felina
Nome do Responsavel: Frederico Raca: Srd Felino
. . Médico Veterinario: Sexo: Macho
 Creatinina 1,35 mg/dL Clinica Veterinaria:  Ufrgs Made:  13a0m 0d
T4 TOTAL (RIE)
Material SORO SANGUINEO Valores de Referéncia
Metodologia: RADIOIMUNGENSAIO
Resultado 1,76 pgsdL 1,20 a 4,00 pg/dL

T4 LIVRE (QUIMIOLUMINESCENCIA)

Material: Soro
Método: Quimioluminescéncia

Resultado..........ccccovvieiiicie e e 0,90 QAL INtervalo de referéncia
0,78 a 3,96 ng/dL

NOTA TECNICA:

As concentragoes séricas de T4 livre sao altas em aproximadamente 95% dos gatos com hiperti-
reaidismo. No entanto, até 20% dos gatos eutireoideos doentes (e alguns clinicamente normais)
podem apresentar aumento das concentracoes séricas de T4 livre.

INTERPRETAGAO

Sempre que possivel, o leste deve ser analisado em associacao com oulras avaliacoes hormonais,
de forma a melhorar a assertividade do diagndstico. Linfoua
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Cintilografia de Tireoide

Normal Cat

2 normal thyroid lobes
Thyroid tumor

Aplicagédo Tecnécio (Pertecnato **mTcO,)
Exposicao camara captacdo gamma
Relacao captagao gl.salivar:tireoide
Normal relagdo =1

NN

39
THYROID SCINTIGRAPHY FINDINGS IN 2096 CATS WITH
HYPERTHYROIDISM
Vet Radiol Ultrasound, Vol. 00, No. 0, 2014, pp 1-12.
MARK E. PETERSON, MICHAEL R. BROOME
A B ’
‘P ih
: 4
c D 3
‘5 £3
9 ‘
F165. 2. Thyroid scintigrams illustrating the four major patterns of thyroid disease in the 2096 hyperthyroid cats. (A) Unilateral disease in 665 (31.7%) cats.
(B) Bilateral-asymmetric disease in 1060 (50.6%) cats. (C) Bilateral-symmetric disease in 257 (12.3%) cats. (D) Multifocal disease in 81 (3.9%) cats. 40
40
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GammaVet - Rio de Janeiro

41

Doenca Bilateral Carcinoma Cistico
Simétrica

+ Imagens gentilmente
cedidas pelo
GammaVet - Dr.
Gustavo Cobucci e Dr.
Marcelo Comodo

Qﬂ oa Wb

CENTRO DE IMAGEM AVANCADA
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2016 AAFP Guidelines

for the Management

of Feline Hyperthyroidism

08/04/2026

VETERINARY PRACTICE GUIDELINES

2023 AAHA Selected Endocrinopathies of Dogs

and Cats Guidelines

Andrew Bugbee, DVM, DACVIM, " Renee Rucinsky, DVM, DABVP (Feline Prz-lctice)‘1 Sarah Cazabon, DVM,
Heather Kvitko-White, DVM, DACVIM, Patty Lathan, VMD, MS, DACVIM (Small Animal Internal Medicine),
Amy Nichelason, DVM, DABVP (Canine and Feline), Liza Rudolph, BAS, RVT, VTS (Canine and Felineg)
(Small Animal Internal Medicine)

ABSTRACT

Canine and feline endocrinopathies reflect an endocrine gland disease or dysfunction with resulting hormonal abnormali-

ties that can variably affect the patient’s wellbeing, quality of Iife, and life
recommendations for diagnosis and treatment of four canine and feline
cal practice: canine

canine

. These

provide

in clini-

(Cushing’s canine

(Addi-

son's disease), and feline hyperthyroidism. To aid the general practiioner in navigating these common diseases, a
stepwise diagnosis and treatment algorithm and relevant background information is provided for managing each of these

diseases. Thy

Iso de be, in lesser detall, the diag!
of cats: feline

and treatment of three relatively less common endo-

P ism, and feline
guidelines present tips on effective veterinary team utilization and client

the

cases. (J Am Anim Hosp Assoc 2023; 59:8-8. DO 10.5326/JAAHA-MS-7368)

QUEM DEVE SER TRATADQO?

Uma doenca, diferentes cenarios...

GRUPO 1
HTF Classico

- Clinica HTF
-Tatq

- Definir e

comecgar Tto

GRUPO 2

Possivel HTF +
provavel DNT

- Clinica HTF
- T4t Normal

GRUPO 3

Tireoide palpavel
SEM clinica HTF

R
- Auséncia
sinais HTF

|| - T4t Normal
- Tireoide 1
NI

S

GRUPO 4

HTF Subclinico

-Tatt

- Repetir T4t
em 2 sem:

- T4t ? > Tto

GRUPO 5

HTF clinico +
DNT confirmada

- Clinica HTF
-Tat 1

| | - Tireoides

GRUPO 6

Clinica Normal

- Auséncia
sinais HTF

nao
palpaveis
-Tat t

- Tratar o HTF

- Tratar as DNT
concomitantes

- Confirmar T4
elevado:

| | -T4at1? > Tto
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Hyperthyroidism in Cats
~ Considering the Impact of Treatment Modality
OP‘ 0 Es D E on Quality of Life for Cats and Their Owners
TRATAMENTO N

KEYWORDS

» Feine » Thyroid » drg * . .
» Radioactive iodine » Low-iodine diat

<+REVERSIVEIS —

e L , S e S o e
» Farmacos antitireoide (metimazol) « gt

bmmﬁhﬁm\mzuwﬁmy cmtuled wih
A\ - - L4 » IncAts. x [ i
» Dieta (Y/ D Hill S) e Each form of treatment has advantages and disadvantages that should be considered
when formulating a treatment plan for the individual hyperthyroid cat, with the goal of
achieving the best long-term “quality of life,” for both the cats and their owners. Treatment
choices should be informed by factors such as age, thyroid disease severity, and clinically

o2 “DE FIN ITIVOS /l R significant, nonthyroidal comorbidities.

» lodo radioativo (*31-) Quanto + Jovem for o

INTRODU CTION

Hyperthyroidism is he most common feline andocrine disorder and an important

cause of morbidity in middle-aged to okder cats all around the world, affecting about
. = - 00 of - = dciiam is fyrical !
> Tireoid , paciente + indicado (@i pmer s ir e neyrasiris sy 2 v
|reO| eCtOI I "a = mgm almaost all hyperthyroid cats will need to be treated, with veterinarians playing & pri-
tto def|n|t|vo! mary role in advising and educating owners sbout Festment options.

> Ablacao calor/etanol*

Animal Endocrine linic, New York, NY, USA

* 230 Manhattan fwenue, Hew York, NY 11026

E-mail address: drpeterson@animal endocrine.com

et Clin Small Anim w (2020) w-w

hitpsidoiong/10. 101 6].cvsm_2020.06 004 vesmall thedinis.com
0195-561 6204 2020 Ekevier Inc. Al rights reserved.
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"“NJLN’" Me\Nj\N-H
Farmacos Anti-tireoidianos o
"E‘NJENJOLG/\ "-"JSLN’"

> Metiltiouracil = nao usado para fins clinicos

> Propiltiouracil = ndo mais recomendado (alta incidéncia de efeitos

adversos)

» Metimazol/Tapazol

> Carbimazol = Biotransformado em metimazol (10mg CBZ = ~6 mg

MT2Z)

v Inibi¢do da SINTESE
deT3eT4

v' N3o previne a

= Farmaco mais utilizado no mundo! SECREGAO dos HTs

v' N3o atuam sobre a
neoplasia

» Menos amargo porém mais associado a efeitos adversos

» Indisponivel no Brasil

Mecanismo de Acao por Inibicao TPO
[ I,
NO.Q.O PTIS  O .
Il
Rl Q 02 hy"oi 1ar € —
T4 " com nl  coH Somcs /
NH, N,
m-«lm-z 103} 101 o AT /.
! ! Follicle TM.o\lﬂ“‘
..o_;}.o | _ipa un—o-n | colloid
D-2
f
3 Q_’X‘CD:H 3_3-.73:2_’%(0," R h i 7] S 2 .
WH, Ny . = \\6 !m: =)
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FIGURE 1. Biosynthesis of thyroid hormones from thyrogiobulin by thyroid peroxidase and regioselective deiodination of thyroxine (inset). 50
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Quais Pacientes Podem ser Tratados com
Metimazol/Tapazol?

ERflihology and Thyroid Research 32 Juniper
b’ 1SSN: 2573-2188 WT' -

> Primeira opcao terapéutica em >90% casos
Risk-Factor Analysis for Feline Hyperthyroidism Bgs®

> Aplicavel como monoterapia longo-prazo n the Metropolitan Area of Porto Alegre:

: o
A Pilot Case-Control Study

» Eficacia superior a 75% no controle do hipertireoidismo!!
> Pode ser associado a DIETA restrita em lodo,
> Indicado no preparo para TIREOIDECTOMIA,
> Enquanto aguarda RADIOIODOTERAPIA,

> Testar funcao renal pré-tratamento
definitivo/irreversivel?

> ApOs recidivas de terapias “definitivas/irreversiveis”?

= Ordl Methimazolc * Tramsdermic Methin azole Diet

= Radiciodne Therapy * Oral Mathimazcle + Diet Oral Mehimazole + Radiciodine

51

Metimazol/Tapazol

0 IMPORTADO
VETERINARID

> Dose Inicial: 1,25 a 2,5 mg/gato, q12-24h, VO ou transdérmico

> Apds controle pode-se testar manutencao da dose total diaria g24h -
» Associado a maior adeséao tutores

» Eficacia > 75% no controle clinico e hormonal do HTF

USO VETERINARID

> Controle alcancado com doses entre 2,5-20 mg/gato/dia
> Evitar partir os comprimidos (exposicao tutor, degradacao, amargor)

P ——

Em /easy.
togive

www.icatcare.org/vets

> FELIMAZOLE = recomendacao inicial 5mg/gato/dia (p.ex. 2,5 mg q12h)

> Recomendacéo de nao partir os comprimidos de felimazole atualmente
em “check” - saida do 5 mg do mercado e auséncia do 1,25 mg

...-'»o’-.‘1

1 2

52
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Metimazol transdérmico

> Aplicacao tépica em veiculos
de gel fluoronico de lecitina

> Alternativa apos controle
inicial com terapia oral, ou
para terapia longo-prazo

> Eficacia variando de 66 a
100% cf estudo

> Dose 1,25-2,5mg/0,1mL) bid
= USAR LUVAS!

Transdermal application of
methimazole in hyperthyroid cats:
a long-term follow-up study

Felicitas S Boretti’, Nadja S Sieber-Ruckstuhl', Sandra Schifer',

Bernhard Gerber', Claudia Baumgartner', Barbara Riond?,
Regina Hofmann-Lehmann? and Claudia E Reusch'

08/04/2026
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Months after starting therapy

Figure 1 Scatter plot of serum T4 concentrations before and at different time points during long-term transdermal methimazole
therapy. The median is indicated by a harizontal line. The horizontal dotted lines represent the reference T4 concentrations.

*Paicoxon = 0.0004; **Pyjioy0n <0.0001

Metimazol transdérmico

> Vantagens:

= Mais facil aplicagéo x administragao oral

= Menor incidéncia de efeitos adversos gastrintestinais

> Desvantagens:

= Menor biodisponibilidade

» Absorcéo variavel

= Eficacia retardada (primeira reavaliacdo com 4 semanas ao invés de 3)

= Pureza e estabilidade produto

= Maior incidéncia de efeitos adversos hepaticos, hematoldgicos e dermatologicos

= Prurido e eritema no local podem ser manejados com remogéo do produto 30 min apds

aplicagdo com algodao umido
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Journal of Veterinary internal Me

2026, 40{1), aalagooe

oi.0rg/10.1093/ju

ACY¥IM JVIM OXFORD

Original Research | Small Animal Internal Medicine Endocrinalogy

A predictive algorithm for the optimal daily dosage of
thiamazole to control cats with hyperthyroidism

Pak-Kan Tang!'", Nicola Létter', Rebecca F. Geddes?, Rosanne E. Jepson?, Yu-Mei Chang!, Harriet Syme?,
Jonathan Elliott*

Quanto mais altoo T4 e
m quanto mais baixa a

f London, Londan NW1 0TU,

K creatinina, maior a

Abstract probabilidade de precisar
Background: Hyperthyroidism is the most common endocrinopathy in cats and is frequently managed using anti-thyroid de doses > 5 mg por d|a
medication.

Hypothesis/Objectives: To develop and validate an algorithm to predict the optimal starting daily dose of thiamazole required
to control hyperthyroidism in cats.

Animals: One hundred eighty-eight client-owned cats with hyperthyroidism for algorithm development (2011-2021) and 45

hyperthyroid cats to validate the algorithm (2022-2024). ® Utl“dade para

Methods: Retrospective case-control study. Cats with hyperthyroidism controlled medically using thiamazole within a year HRC
since diagnosis were enrolled. Controlled dose of thiamazole was categorized into “=5 mg” or =5 mg.” Binary logistic eStabeIecer dose |n|C|a|7
regression was performed to explore predictors associated with thiamazole dose. The performance of the final multivariable
model in prediction was assessed by receiver operating characteristic (ROC) curve analysis. A cohort of cats subsequently
diagnosed with hyperthyroidism and managed chronically with thiamazole were used to test algorithm performance.

Results: At hyperthyroidism diagnesis, baseline plasma total thyroxine (TT4); (odds ratio [OR] 1.29 [95% CI, 1.19-1.42] per
10 nmol/L; P < .001) and creatinine concentrations (OR 0.83 [95% Cl, 0.7-0.96] per 0.1 mg/dL; P = .02) were independent
predictors for higher thiamazole dose (=5 mg). The area under the ROC curve was 0.92 (95% Cl, 0.88-0.96). In the test cohort, 26
cats controlled on < 5 mgand 19 required =5 mg thiamazole. The predictive model had overall accuracy of 91.1%, sensitivity
of 84.2%, and specificity of 96.2%.

Conclusions and clinical importance: Hyperthyroid cats with higher plasma TT4 and lower creatinine concentrations at diag-
nosis are likely to require =5 mg total daily dose of thiamazole to achieve euthyroidism.

Use seu gato para descobrir
a temperatura ambiente

€ =

GEEe 20°C 30°C 40°C

H « Dosagem hormonal em 3 semanas + monitoramento hematologia e
Monitoramento g 9

T . FUNCAO RENAL
erapla com Ajustes conforme resposta clinica e hormonal

Metl maZOI * Objetivo manter T4t na metade inferior da faixa de referéncia
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I ournal of Small Animal Practice (2014) 55, 4-13
DOI: 10.1111/jsap.12157
REVIEW

Ve oo

BSAVA

Best practice for the pharmacological
management of hyperthyroid cats
with antithyroid drugs

S. Daminer*, H. S. Kooistrat, F Fracassif, P A. Grauam$, A. HissertY, A. Lrorer||, C. T. MooNey**,
R. Neicerif, D. Rosenperc§§, H. M. Syme¥9Y, 1. ViLrarp|||| anp G. WiLLLams***

2 to 3 weeks after the start
Pre-treatment of anti-thyroid drugs 1 month later 3 months later Every 6 months
First check (i 1 at test) (if at test)* {once 'stable’)

History

Physical examination

Bodyweight and body condition score

Total T4

Complete blood count (CBC)

Full biochemistry profile

Liver profile

Renal profile

Ur ysis (USG, culture)

Blood pressure (ideally) and/or ophthalmic examination

Recommended
Optional
If adversa event suspectad or if inadequate resolution of clinical signs

*If not euthyreid then the dose of anti-thyroid drug should be adjusted and the TT4 checked every 3 weeks until the target value (TT4 concenfration in lower half of reference interval) is reached

FIG 1. Monltoring of hyperthyrold cats treated with antlthyrold drugs

57
Amiga, SRD, 14 anos, FC
> Historico pregresso de obesidade, e problemas micgéo inapropriada, estresse (Gabapentina 50 mg qi12h)
> Final de 2023 comeco de perda de peso nao intencional, aumento nivel de atividade, polifagia...
58
58
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Histdrias Clinicas Classicas no Consultorio

« “Acho que meu gato esta senil”

« “Meu gato esta sempre faminto”

« “Meu gato esta 6timo e agindo como se fosse um filhote”
* “Nem parece que ele tem 16 anos”

« “Acho que meu gato esta emagrecendo porque esta muito
ativo”

- “A dieta finalmente esta funcionando...”

59

Amiga, SRD, 14 anos, FC

» Reducéao peso de ~5kg para 2,5kg
> Ht 40%, ALT 167 u/L, FA 384 u/L, Creatina 0,6 mg/dL
> Frutosamina 159 mmol/L (Albumina 3,6 g/L — Glicemia 88 mg/dL)

> Diagnodstico de Hipertireoidismo em maio de 2024
> T4t >15 mcg/dL (VR=1,2 - 4,8)

» Comeco com Felimazole 2,5 mg - q12h

T em

RN

Comprimices revestidos
para gatos

Tiamazol

PRODUTO MPORTADO
USO VETERMARK)

T o ——
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Amiga, SRD, 14 anos, FC

» Junho 2024 = Melhora dos sinais de
polifagia e agitacdo associado a queixa
de sonoléncia e redugao importante do
nivel de atividade.

> Interrompida Gabapentina

v T4t < 0,5 meg/dL

v TSH > 0,13 ng/mL

v' Creatinina 1,3 mg/dL, Ureia 88 mg/dL

v Reduzido Felimazole (2,5 mg q24h) ot =

quem era!!! Faceira

v Ajuste Gaba para 25 mg q12h

Muito obrigada A A A A

08/04/2026

Alan a Amiga estd novamente pedindo comida, ontem roubou minha sopa, miande de
novo (ndo como era antes do inicio do tratamente), chata, toda hora pedindo comida.
Eu quem estou dando o remédio dela (hé menos de duas semanas), pois a empregada me
disse num sabado que esqueceu de dar na sexta meio dia para ela..Passei eu a dar na hora

Também ocbservamos que ela estéd com a pata da frente com agueles vermelhos...
Mo sei se & estresse pois estamos com obras em casa, mas creio gue isso j& venha antes

61
Amiga, SRD, 14 anos, FC
> Julho 2024 =& 2,5 mg q24h
» T4t =13 mcg/dL e TSH = 0,03 ng/mL
> Ajuste Felimazole 2,5 mg manha + 1,25 mg noite = bom controle clinico
» Setembro 2024
> Relatada recidiva de sinais clinicos de tireotoxicose = ajuste dose para 2,5 mg gi2h
» Outubro 2024 2 2,5 mg q12h
> T4 =219 mcg/dL e TSH = 0,03 ng/mL [E)::iaqn: terga-feira, 17 de dezembro de 2024 20:07
> Testada administragéo de uso de 5 mg q24h e A B Pl haimall.com
> Janeiro 2025 9 5 mg q24h Boa neite tudo bem!!?!
» T4 =8,7mcg/dL
» Ajuste Felimazole 5 mg manha + 2,5 mg noite
> Fevereiro 2025 2 5 mg manha + 2,5 mg noite
. - Qda Jania Ccela que € quando 510U em Casa:
» Nova queixa de prostragédo e T4t = 1 mcg/dL
> Suspeita gto a empregada administrando oo
» Ajuste para 2,5 mg qi2h
62

61
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Amiga, SRD, 15 anos, FC

» Marc¢o 2025
» T4t < 0,5mcg/dL e TSH = 0,085 ng/mL
» Redugdo para 2,5 mg manhé + 1,25 mg a noite
> Maio 2025 = T4t = 4,47 mcg/dL (VR =1,2-4,8)
» Manutencao dose
> Setembro 2025 = 2,5 mg manha + 1,25 mg noite
» Recidiva tireotoxicose
» T4t >15mcg/dL e TSH < 0,03
» Ajuste dose para 5 mg manha e 2,5 mg noite
» Outubro 2025 = 5 mg manha + 2,5 mg noite
> Apatia leve...
» T4t =1mcg/dL e TSH = 0,42 ng/mL (VR 0,01a 0,38)
» Novo ajuste =& 5mg manha + 1,25 mg noite
» Janeiro 2026 & 5 mg manha + 1,25 mg noite
» Miados grossos, discreta Pu/Pd, pelo arrepiado
» T4t =6,6 mcg/dL e TSH = 0,03 ng/mL (VR 0,01a 0,38)
» Novo ajuste = 5mg manha + 2,5 mg noite

08/04/2026

» Marco 2026
» 5 mg manha + 2,5 mg noite
» Clinicamente OK
> T4t =229 mcg/dL e TSH = 0,03 ng/mL
» Manutencao dose... Revisio em 3 meses

Complicacoes Terapia Anti-tireoidiana

< VOmitos com ou sem anorexia, apatia (até 25% dos casos)
= Quadro normalmente leve e transitorio que ndo requer interrupgéo tratamento Mais comuns apés
= Manter tto por mais 1-2 dias normalmente induz tolerancia ao farmaco introducao inicial ou

= Eventualmente associar terapia suporte

em até 4-8 semanas
de tto

= Casos persistentes avaliar reducdo da dose em 50% ou suspenséao por 1-2 dias

< Alteracoes hematologicas leves (até 15% casos)

= Leucopenia, eosinofilia, linfocitose

= Nao requer interrupgao tto = reavaliar em no maximo 2 semanas

< Alteracoes graves (< 3% casos)

= Hepatopatia (ictericia, anorexia, severa elevacao enzimas, diatese hemorragica)

= Trombocitopenia, agranulocitose, anemia
= Miastenia grave

Nao necessariamente
associada a dose maior
ou tempo de tratamento

Frente areacoes graves
deve-se suspender o
tratamento
definitivamente

64
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HIPERSENSIBILIDADE AO METIMAZOL

< Dermatite pruriginosa intensa (cerca de 10% dos casos)
% Suspender a medicagao e oferecer tratamento de suporte (corticoides, ATB,
terapia topica)

S

65

. ~ . BB cvioxidants
Associacao Metimazol com .

- - 9 N‘l‘.m.lgemenl of Feline Hyperthyroidism and the Need
to Prevent Oxidative Stress: What Can We Learn from
A“tl'Odeantes u Human Research?

Vit

[moP1|

Alessia Candellone 140, Paola Badine ', Flavia Girolami ', Elisabetta Radice 2
f

Dome:

. antioxidants Antioxidants 2020, 9, 15 F;I\D\P}!’J

Article

Evaluation of Antioxidant Supplementation on Redox
Unbalance in Hyperthyroid Cats Treated with
Methimazole: A Blinded Randomized

Controlled Trial 20 — Group M
Alessia Candellone ', Paola Badino '), Paola Gianella !, Flavia Girolami 10, pry == Group M+A
Graziella Raviri 2, Vittorio Saettone ! and Giorgia Meineri ! T 15
]
=
Antioxidant Compound *  Dose in 1mL of Paste hd 10
Curcumin 100 mg £
Quercetin 40 mg E .
Resveratrol 1.5mg o 54 P . é
Vitamin E 15 m o ok 2
' - = B =& Bz Sz
* Inactives: sunflower oil, malt, soybean oil, glyceryl stearate, lecithin e322.

. ET ™ T2 T3 FT
v Metimazol + 1 mL pasta AO

Monitoramento 180d

0,15,30,90 e 180

v Metimazol + placebo 66

66
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Associacao com
Anti-Oxidantes?

' antioxidants

Article

Evaluation of Antioxidant Supplementation on Redox
Unbalance in Hyperthyroid Cats Treated with
Methimazole: A Blinded Randomized

Controlled Trial

Antioxidants 2020, 9, 15 [MBPY

Alessia Candellone '), Paola Badino '), Paola Gianella !, Flavia Girolami 10,
Graziella Raviri %, Vittorio Saettone ! and Giorgia Meineri !

Antioxidant Compound *  Dose in 1mL of Paste

Curcumin 100 mg
Quercetin 40mg
Resveratrol 1.5mg
Vitamin E 15mg

* Inactives: sunflower oil, malt, soybean oil, glyceryl stearate, lecithin e322.

67

Randomized Controlled Trial

Epub 2017 Jan 11.

dROMSs (CarrU)

OHCCS score

> Vet Rec. 2017 Apr 15;180(15):377. doi: 10.1136/vr.104007.
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Figure 4. Owner'’s hyperthyroid cat clinical score (OHCCS) (a) and veterinarian’s hyperthyroid cat
clinical score (VHCCS) scores (b) in hyperthyroid cats receiving methimazole and placebo (group

Apods 21 dias
FELIMAZOLE 2,5
mgqi2h +

Apos 21 dias
Homeopatia x

Double-blinded randomised placebo-controlled Placebo H tia x Placeb
clinical trial of individualised homeopathic A omeopatig x Flacebo
. 150
treatment of hyperthyroid cats . . .
100 .
- & fage
ALBodey ', CJ Almond 2, M A Holmes 3 sane Change &
nge in 100
‘%" Total T4 o
. " {nmalfl) o
Supplementary Table 2: List of the individualized homeopathic treatments (simillimum) Aty . 450
administered to the patients in the homeopathic (‘'blue’) arm of the clinical trial. ot
Homeapathy Placebo Homeopathy Placebo
Patient ID m
2 Thyredinum 30C and Calcium carbonate 30c
3 Thyroedinum 30C and Causticum 30c B B
6 Thyredinum 30C and Pulsatilla 30c 100 100
8 Thyredinum 30C and Calcium carbonate 30c .
10 Thyredinum 30C and Lycopodium 30c 5 -
11 Thyredinum 30C and Lycopodium 30c =Ts - - Change in
14 Thyrodinum 30C and Calcium carbonate 30c Changein  OHereire : ............. LT E— heart rate —E—
23 Thyrodinum 30C and Calcium carbonate 30c heart rate *, * - (beatsimin) -50 P _y
25 Thyredinum 30C and Natrum muriaticum 30c (beataiminl 50 * 100 -
27 Thyredinum 30C and Lycopodium 30c - : -
33 Thyredinum 30C and Phosphorous 30c 100 450
35 Thyrodinum 30C and phosphorous 30c Homeopathy Placabo Homeopathy Placebo
37 Thyredinum 30C and Arsenicum album 30c
44 Thyredinum 30C and Lycopodium 30c c c
45 Thyredinum 30C and Calcium carbonate 30c
49 Thyredinum 30C and Phosphorous 30c s - 08
50 Thyredinum 30C and Phosphorous 30c - 0.6 .
56 Thyredinum 30C and Phosphorous 30c PP AIR. L.1. 1. S . - . -
58 Thyredinum 30C and Natrum muriaticum 30c Ghange in .. . Change in
" . i ] body weight
62 Thyredinum 30C and Lycopodium 30c body weight - a)
64 Thyrodinum 30C and Natrum muriaticum 30c Ha a5
]
1

68

Homeopathy Flacebo
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Mbya, SRD, 9 anos, FC - Serial Killer Cat

Ambiente semi-rural, sempre teve
dificuldades para ganho de peso, cagadora e
costume de trazer presentes com frequéncia

Set 2025 = Queixa de ansiedade, miados,
inquietacao, polifagia e cacga intensa...
- Tireoides palpaveis bilateralmente

« Ht 41%, ALT 182 U/L, FA 153 U/L, Creatinina 0,9
mg/dL

* T4t =13,3 mcg/dL (VR = 0,8-3,8)

« Prescrigado de Metimazol 5 mg (1/2 cp q12h),
ajuste posterior para Felimazole 5mg g24h

Dificuldades em manter terapia pelo habito
semi-domiciliado da paciente

Mbya, SRD, 9 anos, FC - Serial Killer Cat
q

Nov 2025 = Projeto piloto
radioiodoterapia UFRGS (paciente 01)

Interrompido Felimazole

Exames apos 5 dias

« Ht 42%, ALT 131 U/L, FA 97 U/L, Creatinina
0,7 mg/dL

- T4t =8,82mcg/dL, TSH = 0,05 ng/mL

Aplicada dose de lodo™'~2,15 mCi
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Mbya, SRD, 9 anos, FC - Serial Killer Cat

+ Jan 2026 = Primeiro controle

« Clinicamente tranquila, controle sinais clinicos, ganho de peso
« Ht 38%, ALT 48 U/L, FA 31 U/L, Creatinina 1,3 mg/dL
« T4t=3,2mcg/dL
« TSH =0,97ng/mL

71
Radioiodoterapia (131])
> Alta captacao em tecidos hiperplasicos hiperfuncionais e baixa captacdo em tecidos
“s30s” (TSH supresso)!
» Suspender Metimazol “ressuprimir” TSH
> Proteger foliculos “normais”
» Menor importancia em casos graves Ty ol
A Figure |. o
) Histopathology o
of feline s
lodine-127  lodine-131 o itk
(stable) (radioactive) nodule surrounded —
by a normal 0 of
thyroid tissue. = Thyrogiobuiin
c.lnmd Droplet . };”G‘ Syntnesis \
(Endocytosis) ) \OES{
o Hyperplastic nodule \"cﬁ"m ’,::?z:g‘j4”/ ,‘ 2
Radioactive T S
Atom \"‘A» Follicular Lumen off o MIT7_\DIY‘/( sy
@ (Cotoid Space) v N T
Particle %
72
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Radioiodoterapia (311) & ~2 mCi

+* No passado 3-5 mCi
% “Grau de Hipertir” (Clinico + T4t)
% Leve =& 3mCi
» Moderado = 4 mCi
< Grave 25 mCi
% ALTO % DE HIPOTIR IATROGENICO

< Atualmente

< Doses variando de 1,5 a 4 (RVC) de acordo com T4 total
“ % Hipotir > 40%
“ % de ndo resposta em casos graves

< Dose variando de acordo com captagéo Tc (Justus-
Liebig Uni - Giessen)
« TcTU < 4% = 1-3 mCi
% TcTU > 4% = 4-6 mCi

P>

3

«

P>

b
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Radioiodoterapia (131])

« Resultados (Mark Peterson):

»  3,2% Hipotireoideos (normalmente casos brandos
que poderiam ter esperado mais tempo)

* 17,8% Hipotireoideos Subclinicos (T4 baixo sem
sinais clinicos, melhoram sozinhos)

e 75% Eutireoideo

»  4,7% Hipertireoidismo persistente (normalmente
casos mais graves — SHIM-RAD)

« Lucy Davidson (2017) (2 x 4 mCi)
» 18% Hipotireoidismo ¢/ dose fixa de 2 mCi

74

“+Peterson’s Algoritimo dose 1131
“+Qto > T4/T3 > Vol Tir > dose

> [T4-T3]

> % captacéo Tecnécio

» Vol. Tireoidiano

> 80% dose calculada 81
» 24h e 48h uptake

» Tipicamente gatos HiperTir mantem tireoide
radioativa por varios dias

» Alguns gatos em 48h ndo tem mais captagao
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...... e 6.y 2021 | Accste: 15 Novamber 2021
Dok 10111 Ui 18319

Journal of Veterinary Internal Medicine Ac\ylM
STANDARD ARTICLE _— ey

Predicting outcomes in hyperthyroid cats treated with
radioiodine

FATORES RISCO HIPOTIREOIDISMO
IATROGENICO

Mark E. Peterson? | Mark Rishniw®®
FATORES RISCO PARA PERSISTENCIA ©
HIPERTIREOIDISMO Olderage - a
Female sex H | A |
i Detectable TSH value - | —A e |
Older age }ﬁ{
Bilateral disease - =
Bilateral disease I—A—| Homoganeoms
distri?!guliun b i =
131 severity score - iy 131) geverity score i
Low "'l uptake - 25— High '*'l uptake : —a—
0.1 T _: T 1'0 Low "l uptake - —A— i
Odds Ratio (95% Cl) —_—rry e —
01 1 10
Qdds Ratic (95% CI)
75
Técnicas cirurgicas
» Extra-capsular
> Intra-capsular
ranial thyroid vein
> Intra-capsular modificada Right tyroid lobe
Caudal thyroid vein
> Tireoidectomia em Estagios com
Reimplante de paratireoide
76
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Consideracoes Anestésicas

Metimazol + propranolol Ok
Anticolinérgicos X

Acetilpromazina, opioides Ok
Tiobarbituricos, benzo+dissociativos Ok
Pré-oxigenacao, Isoflurano Ok

Halotano, metoxiflurano X

Legenda:

Tr - Traqueia

ACCE - Artéria Carética Comum Esquerda

GT - Gl Tiredide

ATCrE - Artéria Tiredidea Cranial Esquerda

RATCIE - Ramos da Artéria Tiredidea Cranial Esquerda
ATCaE - Artéria Tiredidea Caudal Esquerda

RATCaE - Ramos da Artéria Tiredidea Caudal Esquerda
RECM - Ramo Esternocleidomastéideo

RCT - Ramo Cricotiredideo
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Figure 118-2. Intracapsular techaique for thyroid
tomy. A, The capsule is incised on the ventral surface in an
avascular area. Care is taken not to damage the parathyrosd
gland or its blood supply. 8. Sterile cotton-tipped swabs
moistencd with saline are used to gently tease the thyroid m Intracapsular thyroidectomy: the thyroid capsule is incised
puecchyma anay - from de capiuke. The thytod is  ro- and the thyroid lobe is removed. For the modified

moved, and the capsule and parath with |
associated blood supply remain. il . intracapsular technique, the capsule is subsequently excised.

79

79

pil
FIG. 23-23 Extracapsular modificada para tireoidectomia. A Usando uma pinga-

cautério bipolar de ponta fina, cauterizar a capsula tireid P itea2
mm da paratireoide externa. B, Com tesoura pequena e fina, cortar a glandula n:
area cauterizada e remover da glandula p: ireoide. C, Di: Ccui te

toda a glandula tireoide do tecido circundante.e éIAndula paratirecide.

m Extracapsular thyroidectomy: the thyroid lobe and capsule

are removed whilst preserving vascular supply to the external

parathyroid glands. For the modified technique, the thyroid capsule

deep to the cranial parathyroid gland is retained. 80

80
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FIG. 23-23 Extracapsular modificada para tireoidectomia. A Usando uma pinga-
cautério bipolar de ponta fina, cauterizar a capsula tiredidea aproximadamente a 2
mm da paratireocide externa. B, Com tesoura pequena e fina, cortar a glandula na
area cauterizada e remover da glandula paratireoide. C, Dissecar cuidadosamente
toda a glandula tireoide do tecido circundante e glandula paratireoide.

81
Tireoidectomia em Estagios com
Reimplante de Paratireoide
Corgozinho et al. Clin Vet n°82: 42-48, 2009
82
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Complicacoes Pos-operatodrias

% Insuficiéncia renal aguda & ﬁ

% Hipotireoidismo passageiro ou permanente

Corgozinho et al., 2010
T T
> s 7 dizs

+ Paralisia de laringe

+ Hipoparatireoidismo passageiro ou permante

Cranial thyroid
artery

< Permanéncia do hipertireoidismo

Parathyroid gland

+* Recidivas

Thyroid gland

Carotid artery

TECIDO TIREODIANO
ECTOPICO
“h’ ‘*T i
| *% A x
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Embriologia Tireoides e Tecidos Tireoidianos

Ectopicos

Descent of the thyroid during development, showing
possible sites of ectopic thyroid tissue, thyroglossal
cysts and the pyramidal lobe

Lingual thyroid

thyrrogk,:ssal

Track of thyroid descent and of a
thyroglossal fistula

Thyroglossal cyst or ectopic thyroid

Pyramidal lobe

Retrosternal goitre

Pharyngeal
pouches
Thyroid
primordium
Pharyngeal
arches
J Gregory 11

Buccal
cavity
Endoderm

Median thyroi
diverticulum
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Anatomia de uma louca por gatos: CASA

. . @ Cortinas|

) esfarrgg ad
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Table 5 Median and range of total thyroxine (TT4) ratio, creatinine ratio and urea ratio at weeks 0, 4 and 8

Ratio = ratio between the actual value and the upper limit of the reference interval

Different letters within a row indicate significant difference (P <0.001)
104
*
*
.
{ - *
H
Original Article b’; - "‘ 1 Q ,’5 ns .
"] 8
Journal of Falins Medicing and Surgsry E o *
= - 0 2014, Vol. 16(8) 491-488
Effects of an iodine-restricted 15t AFE 213 E
" o Reprints and permissions- 4
food on clwl,-n_t-owned cats with s o e e v
hyperthyroidism Soee H .
Marieke van der Kooij', lveta Beévafova?, Hein P Meyer?, ba 8
Erik Teske' and Hans S Kooistra' !
o
T T T
Week 0 Week4 Week 8
87
Open Veterinary Journal, (2019), Vol. 9(3): 196-204
ISSN: 22264485 (Print) Original Research
ISSN: 2218-6050 (Online) DOL: hitp:/fddx.doi ore/10.4314/0vj.v9i3.3
Submitted: 12/02/2019 Accepted: 05/07/2019 Published: 24/07/2019
lodine-restricted food versus pharmacological therapy in the management of
feline hyperthyroidism: A controlled trial in 34 cats
Giorgio Grossi', Andrea Zoia®, Paola Palagiano®, Nadia Leoni*, Federica Bubini-Regini*, Eleonora Malerba',
Angelo Peli', Giacomo Biagi' and Federico Fracassi'®
2004
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Outros Cuidados Médicos

v Manejo Taquicardia, Pressao Arterial e Proteinuria:
v Propranolol 2-5 mg/kg bid x Atenolol 6-12 mg/kg bid
v Anlodipina 0,6-1,25 mg/gato
v IECAs

v Manejo Cardiomiopatia
v Manejo DRC (Dieta, Quelantes P, Fluidoterapia, etc...)
v Reducao dose Metimazol em caso de hipotireoidismo iatrogénico

v L-Tiroxina 10-20 mcg/kg em caso de Hipotireoidismo iatrogénico
(Cirurgia ou 31)

89

89
Il PONTOS-CHAVE!
1. A prevaléncia de hipertireoidismo vem se tornando cada vez maior, e € uma das principais doencas
de gatos idosos e considerada a principal doenca endocrina de felinos, junto da diabetes mellitus
2. Palpacao de tireoide é uma etapa obrigatoria do exame fisico de felinos, especialmente nos com
mais de 8 anos.
3. Mensuracéo do T4 total deve fazer parte dos exames de rotina de qualquer gato com mais de 8
anos. Nao espere uma clinica classica para lembrar de dosar T4!
4. Apesar de diversas modalidades terapéuticas, avaliar a funcao renal do paciente e o impacto inicial
e/ou futuro na QoL do tutor e paciente é fundamental para dosar a melhor terapia.
5. Sempre que possivel, a radioiodoterapia deve ser recomendada como terapia de eleicao pela
baixa incidéncia de efeitos colaterais e potencial curativo.
90
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