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PACIENTES ONCOLOGICOS

Principal causa de muerte en perros gerontes

Aumento de sobrevida de perros oncoldgicos
Procedimentos quirdrgicos electivos o emergenciales
Procedimentos paliativos
Diagndstico por imagem
Quimioterapia, radioterapia

Terapia Antdlgica Multimodall!



QObjetivo primdrio no tratamento oncolégico

MELHORA DA QUALIDADE DE VIDAI



1. Vocé acha que a doenca
atrapalha a vida do seu
animal?

0. ( ) muitissimo

1. ( ) muito

2. ( ) um pouco

3. ( )nao

5. Vocé acha que o seu
animal sente dor?

0.( ) sempre

1.( ) freq@entemente
2.( ) raramente

3.( ) nunca

9. O seu animal tem
vomitos?

0.( ) sempre

1.( ) frequentemente
2.( ) raramente

3.( ) nao

2. O seu animal continua
razendo as colsas que
gosta (brincar, passear...)?
0.( ) nunca mais fez

1.( ) raramente

2.( ) frequentemente

3.( ) normalmente

6. O seu animal tem
apetite?

0.( ) nao

1.( ) s6 come for¢cado/sé o
que gosta

2.( ) pouco

3.( ) normal

10. Como esta o intestino

do seu animal?

0.( ) péssimo/funciona
com dificuldade

1.( ) uim

2.() quase normal

3.()n

3. Como esta tempera-
mento do seu animal?
0.( ) totalmente alterado
1.( ) alguns episoédios
de alteracao

2.( ) mudou pouco

3.( ) normal

7. O seu animal se cansa
raciimente?

0.( ) sempre

1.( ) freq@entemente

2.( ) raramente

3.( ) esta normal

11. O seu animal é capaz
de se posicilonar sozinho
para rfazer xixi e coco6?
0.( ) nunca mais conseguiu
1.( ) raramente consegue
2.( ) as vezes consegue
3.( ) consegue
normalmente

4. O seu animal manteve
os habitos de higiene
(lamber-se, p. ex.)?

0.( ) nao

1.( ) raramente

2.( ) menos que antes
3.( ) esta normal

8. Como esta o sono do
seu animal?

0O.( ) muito ruim

1.( ) ruim

2.( ) bom

3.( ) normal

12. Quanta atencao

o animal esta dando

para a ramlilia?

0.( ) esta indiferente

1.( ) pouca atencao

2.( ) aumentou muito
(caréncia)

3.( ) nao mudou/esta normal

Fantoni & Yazbek, 2005



Development and psychometric testing

of the Canine Owner-Reported Quality of Life questionnaire,
an instrument desighed to measure quality of life

in dogs with cancer

Michelle A. Giuffrida VMD, MSCE OBJECTIVE
BoratbvCimirio B B e To describe development and initial psychometric testing of an owner-
R TR DO Y TR0 reported questionnaire designed to standardize measurement of general

Susan S. Ellenberg phD quality of life (QOL) in dogs with cancer.



Number of days in the past week

NEVER EVERY DAY
" | My dog had a lack of energy g 1 2 3 45 6 7
“ | My dog’s appetite was decreased 0123456 7
“ | My dog was reluctant to get up 012345 6 7
” | My dog had pain or discomfort 01234567
” | My dog’s treatment interfered with his/her 01234567
enjoyment of life
NEVER EVERY DAY
“ | My dog enjoyed being near me 01 2 3 45 6 7
” | My dog was playful 07128 485 8 7
“ | My dog showed a normal amount of affection 012 3 4567
“ | My dog enjoyed being pet or touched 012345 6.7
* | My dog did his/her favorite activities 0 1.2 3 45 6 7
” | My dog slept well at night 01234586 7
* | My dog acted like his/her normal self @ 1.2 3 45 6 7




NEVER EVERY DAY
* | My dog had trouble getting up or lying down 0 1L 23 45 67
" | My dog had trouble going for a walk 0 12 345 6 7
* | My dog fell or lost balance 0 1L 23456 7
“ | My dog did not eat his/her normal food 0 12345 6 7
* | My dog had trouble getting comfortable 01 2 3456 7
Number of days in the past week

Please mark an X on the line below to show your dog’s overall quality of life
during the past week.

WORST IMAGINABLE PERFECT
QUALITY OF LIFE QUALITY OF LIFE







DOLOR EN ONCOLOGIA

Prevalencia dolor 28% de recién diagnosticados, 50% con
enfermedad oncolégica, 80% en pacientes avanzados.

Oligoanalgesia en 56 a 82,3% de los pacientes (Filippiadis et al.,
2019).

Dolor nociceptivo o neuropdtico

Dolor refractario: Intervencionismo con
técnicas percutdneas de neurolisis,

embolismo transarterial,

ablacién por radiofrecuencia (RFA), ablacién por microondas (MWA), crioablacién y
HIFU guiado por RM



Post-synaptic
dorsal column
y tract

L]
Spinothalamic

Blood vessel Spinal cord

Nature Reviews | Cancer

Patrick W. Mantyh et. al, Nature Reviews Cancer 2, 201-209. 2002.



Pain syndromes in patients with cancer®

Cancer pain relief

SECOND EDITION

With a quide to
opioid availability

World Health Organization
Genova

1996

Caused by cancer
Tumour involvement of bone:
metastases to the cranial vault and base of skull
metastases o vertebral body
fracture of the odontoid process
C7-T1 metastases
L1 metastases
sacral syndrome
Tumeour invalvernent of viscera
Tumour involvement of nervous system:
cranial neuralgia
— trigeminal
— glossopharyngeal
peripheral nerves
intercostal neuropathy
brachial plexcpathy
lumbosacral plexopathy
radiculopathy
leptomeningeal metastases
spinal cord compression
intracranial metastases

Caused by anticancer freatment
Post-surgery:

acute postoperative pain

post-thoracotomy syndrome

post-mastectomy syndrome

post-neck-dissection syndrome

phantom limb syndrome
Post-chemotherapy:

oral mucositis

bladder spasms

aseptic necrosis of the femoral head

steroid pseudorheumatism

post-herpetic neuralgia

peripheral neuropathy
Fost-radiotherapy:

oral mucositis

cesophagitis

sKin burns

radiation fibrosis of brachial and lumbar plexus




-

Table 3
Classification of pain according to neural mechanism

Type of pain Mechanism

Exampls

Nociceptive Stimulation of nerve endings
Visceral

Ssomatic

Muscle spasm

Neurapathic
Nerve Stimulation of nery]
CG[T‘I[‘JI’ESSiDH Neryoarum
Nerve injury
peripheral  Injury to peripheral nesve
("deafferentation pain’)

— central Injury 1o central narvous
system

— mixed Peripheral and central
njury
Sympathetically  Injury 1o sympathetic
maintained® nerves

Hepatic capsule pain
Bone pain
Cramp

Meuroma or nerve
iniilliration {e.g. brachial
or lumbosacral plexus)
Spinal cord
compiession or posi-
stroke pain

Posi-herpetic neuralgia

Some chronic post-
surgical pains

neurcdermszicmal patlem.

a sympaihetic component (e.g. Pa gyndroma).

Characterized by supsricial burming painr gn atensl pagarn Zome




QUE TUMORES CAUSAN FRECUENTEMENTE
DOLOR?

Hueso

CNS

Cutdneo invasivo y ulcerados

TGl: eséfago, estdbmago, colon y recto
Intranasal

Intratordxica y abdominal

Carcinoma mamario inflamatorio
Oral y faringe (menos encia)

Préstata

Cirugia cuando asociado a dolor neuropdtico



DOLOR ONCOLOGICO




LE, Simans et al. / Neuroscience and Blobehavioral Reviews 39 (20014 ) 61-78

Clinical Psychological
Status Process
— 4 Perception
A Cognition
e
A Attention
—
A Emotion
—
A Learning and
Memory
q ] "
A Motivation

Behavioral
Consequences

Hemi-inattention/Neglect;
Altered Size Perception

Cognitive Deficits including
Performance

Hypervigilance; Interoception

Reward Deficit State;
Depression; Heightened
Anxiety; Suicide

Memory Deficits:
Fear Learning

Decreased Levels of Goal
Centered Value; Altered
Survival Salience



Acta Veterinaria Hungarica 63 (4), pp. 431437 (2013)
DO 10.1556/004.2015.042

QUALITY OF LIFE AND PAIN IN DOGS WITH EARLY-STAGE
MAMMARY TUMOURS

Larissa C. FAUSTINO' and Maria Anete LaLL0™

lh'e[erinarjs Medicine, Cruzewo do Sul University (UNICSUL), Sdo Paulo, Brazil;
“Environmental and Experimental Pathology, Paulista University (UNIP).
Rua Dr. Bacelar 1212, Sdo Paulo, 04026002, Brazil

(Recetved 22 November 2014; accepted 22 June 2015)

1 tumor mamario no ulcerado, de 1T a 3 cms de didmetro, T1 (TNM), sin
linfonédulos comprometidos, sin metdstasis distantes, sin otras
enfermedades concomitantes ni intervenciones de ningun tipo (quirirgicas
o medicamentosas)

Escala de calidad de vida de Yazbek y Fantoni (2005), puntuaciéon de O
a 36.




Prevalence and risk analysis based on the results obtained through the pain and quality of life ques-
tionnaire for canine mammary tumour patients

Group 1 - Group 2 —
dogs without MT dogs with MT
(%a) )

Eelative
rizk

1 — Disturbing the animal’s life 18/50 (36) 62/80 (77.50)" 2.10°
2 — Does not keep doing the same things 27/50 (54) 46/80 (57.50) 1.0
3 — Loses hygiene habits 12/50 (24) 51/80 (63.75) 5.0
4 — Behavioural changes 5/50 (10) 40/80 (50.00)° 26
5 — Presence of pain 5/50 (10) 67/80 (83.75)" 8.3
6 — Change of appetite 40/50 (80) 41/80 (51.25) 0.6
7 —Dasplays tiredness 16/50 (32) 54/80 (67.50) 2.0°
8 — Shows changes 1n sleep 14/50 (28) 38/80 (47.50) 16
9 — Displays respiratory distress or vomiting 5/50 (10) 30/80 (37.50)" 3.7
10 — Presents intestinal disorders 15/50 (30) 44/80 (55.00)" 1.8
11 — Presence of postural changes to defecate 2/50 (4) 33/80 (41.20)° 1027
12 — Increase of grace / family care 1/50 (2) 34/80 (42.50)" 21.07

"Results of y*-test for two independent proportions, P < 0.05




Figure 2. New adaptation of the analgesic ladder

STEP 4
Neurosurgical
procedures Nerve block
Epidurals
PCA pump
Acute pain Neurolytic block therapy

Chronic pain without control

Acute crises of chronic pain Strong opioids Spinal stimulators

Methadone
Oral administration
Transdermal patch

Weak opioids

Chronic pain
Non-malignant pain
Cancer pain

Nonopioid
analgesics
NSAIDS : NSAIDs

(with or without adjuvants
at each step)

NSAID—nonsteroidal anti-inflammatory drug, PCA—patient-controlled analgesia.



Review > Pain Manag. 2017 Jul;7(4):287-298. doi: 10.2217/pmt-2017-0006. Epub 2017 Mar 13.

Latin-American guidelines for cancer pain
management

Argelia Lara-Solares 1, Marisol Ahumada Olea 2, Amparito de Los Angeles Basantes Pinos 3,

Sara Bistre Cohén 4, Patricia Bonilla Sierra 3, Fva Rossina Duarte Judrez ®, Omar A Simon Escudero 7,

Juan Guillermo Santacruz Escudero 2, José Alberto Flores Cantisani 9

Affiliations + expand
PMID: 28326952 DOL: 10.2217/pmt-2017-0006



Table 1. Types of episodic pain. (Table view)

Pain Incident Breakthrough

Definition  Transient and predictable pain that Transient without known
responds to a voluntary stimulus (standing, triggering stimuli (or trigger
walking, moving on bed), involuntary factor), usually severe, fast
{sneezing, coughing), procedural (bed sores onset. Nociceptive origin,
healing, paracentesis, abscess drainage) neuropathic origin or both
and emotional

Prevalence 32-94% 28-45% (29)

Cause Bone metastasis (more frequent) Tumor affecting nerve roots

Data token from [11.15.24-25 29].

At the end of the
dose

Occurs before the
administration of
the next dose

Inadequate control
of baseline chronic
pain



DOLOR IRRUPTIVO ONCOLOGICO (D10)

{una exacerbacién transitoria de dolor que aparece, ya sea
espontdneamente o relacionada con un desencadenante concreto,

predecible o impredecible, a pesar de existir un dolor estable y
adecuadamente controladon

1. Dolor Irruptivo
/ P

Medicacion de base

© www.arydol.es



Table 2. Opioids recommended for treatment of moderate pain cancer in opioid-naive patients.

(Table view)

Opioid Type of opioid Dose
Tramadol with or without paracetamol Weak =400 mg/day
Codeine with or without paracetamol Weak =360 mg/day
Morphine Strong <30 mg/day
Oxycodone with or without paracetamol Strong =20 mg/day
Hydromorphone Strong <4 mg/day

Data token ond modified from [41].

Table 3. Equianalgesic doses. (Table view)

Drug Parenteral Oral
Morphine 10 mg 30 mg
Codeine 100 mg 200 mg
Fentanyl 0.1 mg

Hydromorphone 15mg 7.5 mg
Oxycodone 10 mg 20 mg
Tramadol 100 mg 120 mg

Data taken and modified from [36,47]



Table 6. Adjuvant analgesics.

Type of drug Daily recommended dose Route Indications

Antidepressants Amitriptyline 10 to 25-150 mg/day Oral Neuropathic pain
Nortriptyline 25 mg/day
Desipramine 10 to 25-150 mg/day
Venlafaxine 37.5-150 mg/day
Duloxetine 30-120 mg/day

Anticonvulsants Gabapentin 1200-3600 mg/day Oral MNeurcpathic pain
Pregabalin 150-600 mg/day
Corticosteroids Dexamethasone 4-24 mg/day Oralfiv. Meuropathic, bone, visceral pain. brain edema, spinal cord compression
Lidocaine Patches 5%/day Topical Neuropathic pain
Bolus 1-2 mg/kg in 15-30 min. If effective, 2 mg/kg/h v,
NMDA antagonists Ketamine: 0.04-0.3 mg/kg/h iv.foralfsc.fsl. ftopical Neuropathic pain
Amantadine Oral Tolerance to opioids
Magnesium 1 g/day v
Bisphosphonates Pamidronate 60 to 90 mg every 2-4 weeks [\ Osteclytic bone pain

Zoledronic acid 4 mg every 3-4 weeks
lbandronate 6 mg x 3 days. then every 3—4 weeks

iv: Intravenous; sc.: Subcutaneous: sl: Sublingual.
Data taken from [12.43 50-51].



2022 AAHA Pain Management Guidelines
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OROFACIAL PAIN

< NSAIDs

% Opioids

% Locoregional
anaesthesia

SOMATIC PAIN

< NSAIDs

< Opioids

< NMDA receptor
antagonists

% Locoregional
anaesthesia

NEUROPATHIC PAIN

<= NSAIDs

< Opioids

<= NMDA receptor
antagonists

% Alpha-2 agonists VISCERAL PAIN
=+ Locoregional

anaesthesia == =+ NSAIDs
== Gabapentinoids == Opioids

<= Alpha-2 agonists
== Locoregional
\ anaesthesia
ONCOLOGIC PAIN
< NSAIDs
< Opioids
< NMDA receptor
antagonists
T s A o
%+ Locoregional

anaesthesia
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The role of analgesics in cancer propagation @::mmm
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Table 1
Immunomodulatory and neurcendocrine effects of opioids.

Animal studies Human studies
Innate immunicy: sDecreased NK cell acovity sDeeased NK cell activity
[9,12,78,79]
Adaptive immunity: sincreased T cell apoptosis
[80,81] elncreased Thymic and splenic atrophy
Neurcendocrine system:  eVarying ACTH, CRH, and cortisol response  sDecreased ACTH, CRH, and cortisol levels
[82] to dose and duration of exposure with possible adrenal suppression
sincreased GH and prolactin secretion sincreased GH, prolactin, and TSH secretion
eDecreased TSH secretion eHyperglycemia and impaired insulin secretion

NK cell = natural killer cell, GH = growth hormone, TSH = thyroid stmulating hormone, HPA = hypothalamic pituitary adrenal
axis, ACTH = adrenocortucotropic hormone, CRH = corticotropin releasing hormone.



Review > J Pain Symptom Manage. 2005 May;29(5 Suppl):S25-31.
doi: 10.1016/].jpainsymman.2005.01.006.

Immunologic effects of opioids in the presence or
absence of pain

Gayle G Page

Affiliations + expand
PMID: 15907644 DOI: 10.1016/].jpainsymman.2005.01.006

Free article



MORFINA

Supresién actividad celular de Natural Killer
Produccién citoquinas inflamatorias

Induccién mitégena de proliferaciéon linfdatica

Receptores centrales vinculados a estos efectos, y atenuados por
naltrexona

Efectos son dosis dependiente

Administracién crénica de opioides vinculado a inmunosupresién, que
seria mayor al inicio de los tratamientos multidosis (a los 14 dias habria
menos, o nhula inmunosupresion)



OPIOIDES + DOLOR

Dolor es inmunosupresor

Cirugia en si es muy inmunosupresora (NK, disminucién de inmunidad
célulomediada, disminucion respuesta proliferativa de linfocitos y
macréfagos)

Fentanilo: inmunosupresién dosis dependiente
Tramadol: aumenta actividad NK, y proliferacién linfocitos

Invivo: la dosis y el momento de administracién de opioides puede
disminuir las consecuencias inmunodepresoras del dolor



Medscapee www.medscape.com

GABAPENTINOIDES

v

Source: Am J Health-Syst Pharm © 2007 American Society of Heaith-System Pharmac:éts
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Bridging the gaps: Special commentary

Gabapentin, a double-agent acting on cognition in pain? ™ ®c”
Therapeutic Advances in Drug Safety Review
Pregabalin: latest safety evidence and o o5
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NOTE Surgery

Gabapentin as an adjuvant for postoperative pain management in dogs undergoing
mastectomy

Giulianne Carla CROCIOLLIY, Renata Navarro CA:SSU”*, Rafael Cabral BARBEROV, Thalita Leone A ROCHAD,
Denis Robson GOMESY and Gabriel Montoro NICACIOY

UDepartment of Veterinary Surgery and Anesthesiology, Faculty of Veterinary Medicine, Universidade do Oeste Paulista, Presidente
Prudente, Brazil

(Received 18 November 2014/Accepted 16 March 2015/Published online in J-STAGE 29 March 2015)

apsTRACT  This study aimed to evaluate the analgesic efficacy of gabapentin as an adjuvant for postoperative pain management in dogs.
Twenty dogs undergoing mastectomy were randomized to receive perioperative oral placebo or gabapentin (10 mg/kg). All dogs were
premedicated with inframuscular acepromazine (.03 mg/kg) and morphine (0.3 mg/ kg). Anesthesia was induced with propofol (4 mg'kg)
intravenously and maintained with isoflurane. Intravenous meloxicam (0.2 mg/kg) was administered preoperatively. Postoperative analge-
sia was evaluated for 72 hr Rescue analgesia was provided with intramuscular morphine (0.3 mg/'kg). Dogs in the Placebo group received
significantly more morphine doses than the Gabapentin group (P=0.021), despite no significant differences in pain scores. Perioperative
gabapentin reduced the postoperative morphine requirements in dogs after mastectomy.

EEY WCEDS: canine, gabapentin, morphine, multimodal analgesia

doi: 10.1292/jvms 14-0602; J. Fer. Med. Sci. 7T7(8): 1011-1015, 2013




GABAPENTINA

Dosis:
Perro: 4 a10 mg.kg VO BID
Gato: 5 mg.kg VO BID

Titulacion:
Aumentar dosis mdxima de 50 mg.kg (2 a 3 mg.kg por dia)

Efeitos indeseables:

Sedacién

Mecanismo de accién?22 Posible bloqueo en canales de calcio de la membrana
presinaptica



PREGABALINA

Perros y gatos: 1- 4 mg/kg BID
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MECANISMOS DE ACCION DE
AMITRIPTILINA

Modulacién recaptacién de norepinefrina y

serotonina

Efectos directos/indirectos en receptores opioides

Antagonista NMDA

Inibicidon actividad canales ionicos



Review 2 Cancers (Basel). 2022 Jul 1;14(13):3248. doi: 10.3390/cancers14133248.

Antitumoral Effects of Tricyclic Antidepressants:
Beyond Neuropathic Pain Treatment

Antonio Asensi-Cantd ' 2 3, Maria Dolores Lopez-Abellan 13 Verénica Castillo-Guardiola 2,
Ana Maria Hurtado 3 4, Mdnica Martinez-Penella ! 2, Ginés Luengo-Gil 3 Pablo Conesa-Zamora ! 3

Affiliations + expand

PMID: 35805019 PMCID: PMC9265090 DQI: 10.3390/cancers14133248
Free PMC article




AMITRIPTILINA

Dosis:
Perro: 1 a 2 mg.kg VO SID/BID
Gato: 2.5 a 12.5 mg.kg VO SID

Titulacion:
Aumentar hasta dosis méxima

Efecto en 6 a 8 semanas

Efeitos indesejdveis:
Sedacién, vomito, disforia, anorexia, diarreia
Arritmias (ECG antes)



Sarcosine
Lamotrigine

- .y AMANTADINA

Tianeptin - =
Aniracetam
LY392098

\

Glucocorticolds

BONF . - .

Tﬁ?
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AMANTADINA

Dosis:
Perro: 2 a 5 mg.kg VO SID
Gato: 2 a 5 mg.kg VO SID

Efectos indeseables:
Diarrea

Disforia

Mecanismo de accién: antagonista receptores NMDA



KETAMINA

Riluzole
Sarcosine
Lamotrigine

' GLUTAMATE

Tianeptin 1
Aniracetam /‘ Q \{)
LY392098 | |

e

NMDA-R

Stress \ AKt/Erk =——>
Glucocorticolds \
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KETAMINA

Antagonista de receptor NMDA

Dosis analgésicas
“Induccién (0,5 mg.kg)
*Infusién (2-10 Pg/kg/min)
“Pés-operatorio: 2 g /kg/min

46



Table 1. Summary of Pharmacological Actions of Ketamine

Actlon
NMDA receptor block

Opioid receptors (ORs)
p-ORs
8-0Rs
k-0ORs
Block of monoamine uptake
Moradrenaline transporter
Dopamine transporter
Serotonin transporter
Receptors actions
Block of muscarinic, nicotinic cholinergic receptors
Receptor binding
Dopamine D,
Serotonin 5-HT,
lon channels
EBlock of Naf, Ca** channels

Block of Nat, voltage-gated K+ channels
Block of Ca®+-activated K+ channels

Functional effects
Decreased activation, migration of microglia
Inhibition of production of inflammatory mediators

Potency

Ki 0.4-46 pM
IC., 1.6-6.2 uM

Ki 27 uM
Ki 101 pM
Ki 85 uM

Ki 67 pM

Ki 63 pM

Ki 162 pM
ICsp 10-80 pM

Ki 0.5 pM
Ki 15 pM

Ki =50 pM or =100 pM
ICsq 130-270 pM

100 pM

100 pM
= 2 uM, = 50 pM, =100 pM depending on
mediator and test system

Reference
Fisher et al.®

Chiz et al.**
Smith et al.**

Kohrs and Durieux®?
Mishimura et al.*®

Kohrs and Durieux=3

Kapur and Seeman®®

Eide et al.*®

Hirota and Lambert®
Mellers2

Schnoebel et al.?”
Hayashi et al.=#

Hayashi et al.”®
DeKoch and Loix**
See also Liu et al.*®

Ki refers to binding studies, IC,, to functional effects. See references for further details.



Box 3
A practical approach to ketamine infusion in clinical practice.

e 60 mg of ketamine (0.6 mL of ketamine 10%) can be mixed in 0.5 L of a crystalloid solution.
The patient will receive an infusion of 10 pg/kg/min if the infusion is administered at
5 mUkg/h in the intraoperative period.

e Concentrations and doses should be adjusted in the perioperative period according to fluid
therapy rates.

Box 4
The most important features of ketamine and its clinical use

e Ketamine is an NMDA antagonist used for the prevention and treatment of maladaptive
pain.

e Dosage regimens usually consist of administering a loading dose (0.15-0.7 mg/kg), followed
by variable infusion rates (2-10 pg/kg/min).

e Ketamine is often administered in the perioperative period by the intravenous route, and in
combination with opioids, local anesthetic blocks, and nonsteroidal antiinflammatory drugs

(ie, multimodal analgesia).

48
Ruel & Steagall, 2019



Box 6
The use of lidocaine-ketamine-dexmedetomidine in dogs

e A loading dose (2 mg/kg) of lidocaine followed by a CRI of 100 ug/kg/min, a loading dose
(1 mg/kg) of ketamine followed by a CRI of 40 ng/kg/min, and a loading dose (1 ng/kqg) of
dexmedetomidine followed by a CRI of 3 png/kg/h is used.

e Boluses should be administered slowly (eqg, over 60 seconds). They could be either
administered before or after induction of anesthesia. The administration before induction
of anesthesia may reduce the requirements of injectable anesthetics.

e Volatile anesthetic concentrations should be reduced on a case-by-case basis. Veterinarians
should expect a sparing effect of 50% to 60% but could be much more profound in dogs
that are sensitive to ay-adrenoreceptor agonists or in critical condition.

e The technique has not been studied in cats, and these patients may react differently to this
drug combination. For this reason, the authors do not recommend this technique in cats until
further studies are performed.

Ruel & Steagall, 2019
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Effects of surgery and anesthetic choice on
immunosuppression and cancer recurrence
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Conclusion: Local anesthetics such as lidocaine increase NK cell activity. Anesthetics such as propofol
and locoregional anesthesia, which decrease surgery-induced neuroendocrine responses through
HPA-axis and SNS suppression, may cause less immunosuppression and recurrence of certain types of
cancer compared to volatile anesthetics and opioids.
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Posicionamento do Colégio Brasileiro de Anestesiologia Veterindria (CBAV) sobre a relagao entre

cancer e anestesia*

Recentemente vém se alardeando nas midias sociais que a "anestesia inalatoria causa cancer”. Tendo em vista que a propagagao de informacdes o
fora de contexto pode alcangar o publico em geral, resultando em intepretagbes equivocadas e questionamentos pelos responsaveis e tutores de
animais, o Colégio Brasileiro de Anestesiologia Veterinaria (CBAV) vermn a publico esclarecer a relagdo potencial entre a anestesia inalatoria e o cancer por
meio de respostas a quatro questdes essenciais:

1) A anestesia inalatéria causa cancer?
Inumeras pesquisas na area medica vem investigando a possivel influéncia da anestesia inalatoria no risco de recorréncia de metastases no pos-operatorio

de cirurgia oncolégicas (Lai et al 201g; Yoo et al. 201g; Yap et al 201g; Hasselager et al. 2020; Hong et al. 2020). Entretanto, n&o ha evidéncia cientifica
estabelecendo uma relacac de causa e efeito entre a anestesia inalatoria e a ocorrencia de cancer. Portanto, nao se pode afirmar que "a anestesia inalatoria

causa cancer’

5) Conclusdes:
A tecnica anestesica deve minimizar o estresse peri-operatorio e otimizar a recuperacgde do paciente do procedimento anestesico/cirurgico. A cirurgia

oncologica, em fungao da sua extensdo/grau de invasividade, frequentemente demanda que os animais estejam sob anestesia geral Entretanto. a escolha
entre anestesia intravenosa ou inalatéria ndo pode ser guiada pelo risco de recorréncia do tumor. Além de outras técnicas analgésicas (exemplos: PIVA,
anti-inflamatorios ndo-esteroides), deve-se considerar o uso de bloqueios loco-regionais associados a anestesia geral em uma téecnica anestesica

balanceada para animais com cancer.
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ANESTESICOS LOCALES

Inhiben propagacion de células tumorales
Lidocaina inhibe migracion de células de adenocarcinoma pulmonar

Ropivacaina inhibe células adenocarcinoma colénico

Meserve et al., Best Practice & Research Clinical Anaesthesiology 28 (2014) 139e1
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Intensity of perioperative analgesia but not pre-treatment pain
is predictive of survival in dogs undergoing amputation plus
chemotherapy for extremity osteosarcoma

Michael W. Nolan™*?© | Olivia C. Uzan®® | Noah A.Green' | SusanE.Lana*’ |
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FIGURE 1 Kaplan-Meier graph of the overall survival time (OST)
for dogs defined as having received a low (n = 61 dogs; median:

252 days; 95% confidence interval: 217-287 days) versus high (n — 16
dogs; median: 378 days; 95% confidence interval: 196-560 days) level
of analgesic support in the time surrounding limb amputation (Log-Rank
p value = .008)

overall survival wasprolonged in
dogs receiving what was defined as
a high-intensity mul-timodal
perioperative analgesic protocol.

[NSAID] and a bupivacaine-eluting
soaker catheter placed at the
ampvutation site




| WOUND SOAKER CATHETERS

Fig 1: (a) A veterinary wound diffusion catheter, in this case a Mila diffusion catheter. (b) Dispersal of local
anaesthetic droplets during drug injection
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EXPAREL: New Postsurgical Pain Paradigm

EXPAREL, a liposome injection of bupivacaine, reduces the need for postsurgical
opioids and devices

8 16 24 32 40 48 56 64 72 HOURS

EXPAREL (bupivacaine liposome injectable suspension)

e
; EXPAREL®
(bupivacaine liposome injectable suspension)
Smanes 1.3%

S

266 mg/20 mL (13.3 mg/mL)

WAC cost per vial:
$285 PACIRA

9
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Kandil et al.

Spinothalamic
Tract

Lidocaine has potent anti-
inflammatory properties that
are more potent than traditional
ant-inflammatory drugs, with
fewer side effects (37, 12)

Udocaine Infusion has been
shown 10 reduce circulating
inflammat cytokines thus
praventing Al snrabon

and hyperaigasia (37)

Figure 2.
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Lidocaine infusion is effective
in relizving mechanical

Lidocaine attenuates peripheral
nociceptors senstization and
central hyperexciability through
its sodium channei blocking
ocour through a central action (68)

mechanism of action (45)

alledynia and hyperalgesia
associated with chronic
neuropathic pain, beheved to

Role of lidocaine in prevention of central sensitization.
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Cannabinoid CB1 & CB2 Receptor Locations in Dogs
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e Lungs

CB2 receptors are mostly in . X&SSCCLI%ZI' system
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Figure 3: Antineoplastic effects of cannabinoids, examples.

3A: Pre-clinical effects of cannabinoids on select oncogenic pathways

CeramidE{ -

Figure 4: Pro-cancer effects of cannabinoids, examples.

Low doses cause
rapid
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{Hart et al. 2004)
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L and chemokines Taha et al. 2017)

Stimulate pro-cancer
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{Zhu et al. 2000)
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{McKallip et al. 2005)
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Cannabis and the Cancer Patient
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Between December 15 and 20, 2020, the National Cancer Institute (NCI) held a first-ever 4-
day conference on the role cannabis and cannabinoids play in oncology care.

Benefits of Cannabis Use for the Cancer Patient

Individuals with cancer may be confronted with a constellation of symptoms that
include nausea and vomiting, loss of appetite, pain, anxiety, depression, and
insomnia. When used with the awareness of one’s oncologic treatment team,
medicinal cannabis may serve as a parsimonious intervention with potential to
alleviate all those symptoms as opposed to the prescribing of multiple medications
that may interact with each other or with the individual’s systemic cancer therapy.
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A randomized trial of medical cannabis in patients
with stage IV cancers to assess feasibility, dose
requirements, impact on pain and opioid use, safety,
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®
Efficacy of Dronabinol as an Adjuvant Treatment for Chronic
Pain Patients on Opioid Therapy

Sanjeet Narang,* Daniel Gibson,* Ajay D. Wasan,*"" Edgar L. Ross,* Edward Michna, *
Srdjan S. Nedeljkovic,* and Robert N. Jamison*'*

*Department of Anesthesiology, Perioperative, and Pain Medicine and *Department of Psychiatry, Brigham and
Women’s Hospital, Harvard Medical School, Boston, Massachusetts.
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Figure 5. Average pain intensity ratings and standard error of measurement over the course of the 4-week open-label trial of
dronabinol (Phase Il trial).
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Multicenter, Double-Blind, Randomized,
Placebo-Controlled, Parallel-Group Study

of the Efficacy, Safety, and Tolerability

of THC:CBD Extract and THC Extract in
Patients with Intractable Cancer-Related Pain
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Use of cannabis in the treatment of animals: a
systematic review of randomized clinical trials
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Therefore, there was some evidence to support the use of CBD in dogs with
osteoarthritis to reduce pain and increased activity, but limited evidence
against epilepsy and behavioral problems.

In addition, CBD was well tolerated with mild adverse effects.

More RCTs with high quality of evidence are needed, including greater
numbers of animal subjects, additional species, and clear readout measures to

confirm these findings.
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Oral Transmucosal Cannabidiol Oil Formulation as
Part of a Multimodal Analgesic Regimen: Effects on
Pain Relief and Quality of Life Improvement in Dogs

Affected by Spontaneous Osteoarthritis

Federica Alessandra Brioschi !, Federica Di Cesare (", Daniela Gioeni !, Vanessa Rabbogliatti >,
Francesco Ferrari 3, Elisa Silvia D’Urso 4, Martina Amari ? and Giuliano Ravasio '*

Table 2. Breed, age, weight, gender and analgesic therapies administered to the dogs recruited in CBD (n = 9) and C (n = 12) groups. SID, once daily; BID, twice daily.

Group Breed Age Weight Gender NSAIDs Glucocorticoids Gabapentin Amitriptyline CBD
(months) (kg)

1 CBD Mongrel 156 23 Female Firocoxib (5-1.25 mg kg ™! SID) None 10-5mgkg™'BID 1mgkg 'SID 2mgkg™! BID
2 CBD Epagneul Breton 14 18 Female None Prednisone (0.5-0.12mg kg™ ' BID) 10-5mgkg™ ' BID 1mgkg 'SID 2mgkg™' BID
3 CBD English Bulldog % 25  Male Firocoxib (5-25 mg kg™! SID) None 10-5mgkg™ BID 1mgkg 'SID  2mgkg™' BID
4 CBD Cane Corso 125 45 Female  Firocoxib (5-2.5 mg kg~! SID) None 10-5mgkg™'BID  1mgkg'SID  2mgkg™' BID
5 CBD Labrador Retriever 110 45 Male  Firocoxib (5-1.25 mg kg ™! SID) None 10-5mgkg ' BID  1mgkg 'SID 2mgkg! BID
6 CBD DoguedeBordeaux 84 6  Male Firocoxib (5-1.25 mg kg™! SID) None 10-5mgkg' BID 1mgkg'SID 2mgkg™ BID
7 CBD  Border Collie 156 2 Male None Prednisone (05-0.12mg kg™ BID) 10-5mgkg' BID 1mgkg'SID  2mgkg™ BID
8 CBD Boxer 108 33 Male  Firocoxib (5-1.25 mg kg~! SID) None 10-5mgkg ! BID  1mgkg'SID 2mgkg! BID
9 CBD Boxer 108 40 Female Firocoxib (5-1.25 mg kg~! SID) None 10-5mgkg ' BID 1mgkg !'SID 2mgkg ! BID
1 C  Australian Sheperd 156 24 Male  Firocoxib (5-1.25 mg kg~! SID) None 10-5mgkg ' BID  1mgkg'SID None
2 C  Labrador Retriever 152 41 Male  Firocoxib (5-125 mg kg~! SID None 10-5mgkg ' BID 1mgkg 'SID None
3 C Golden Retriever 173 2 Male  Firocoxib (53-2.5 mg kg ! SID None 10-5mgkg ' BID  1mgkg ' SID None
4 C Cocker Spaniel 167 13 Female  Firocoxib (5-2.5 mg kg~ SID None 10-5mgkg ' BID  1mgkg ' SID None
5 € Labrador Retriever 161 30 Female Firocoxib (5-1.25 mg kg~! SID None 10-5mgkg' BID  1mgkg ' SID None
6 C German Sheperd 115 25 Female Firocoxib (5-1.25 mg kg ' SID) None 10-5mgkg ' BID  1mgkg !SID None
7 C  Labrador Retriever 153 3 Male None Prednisone (0.5-0.12mgkg™* BID)  10-5mgkg™' BID 1 mgkg~ SID None
8 C German Sheperd 108 25 Female None Prednisone (0.5-0.12mgkg™! BID) 10-5mgkg ' BID  1mgkg ' SID None
9 C Mongrel 180 10  Male Firocoxib (5-25 mg kg-! SID None 10-5mgkg™! BID  1mgkg! SID None
0 C Mongrel 127 2 Male None Prednisone (05-0.12mg kg™ BID) 10-5mgkg™! BID  1mgkg~! SID None
1n C English Bulldog 108 v/ Female  Firocoxib (5-2.5 mg kg ™! SID) None 10-5mgkg ' BID 1 mgkg ' SID None
12 C Mongrel 182 18 Male  Firocoxib (5-1.25 mg kg ™' SID) None 10-5mgkg ' BID  1mgkg ' SID None
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Figure 4. R2pid Dosing and Administration Protocol for Medical Cannabis
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Figure 2. Routine Dosing and Administration Protocol for Medical Cannabis

Starting cannabinoid

type

CBD-predominant

CBD-predominant 5 mg

Starting CBD dose T
. . 4 CBD-predominant
CBD titration 10 mg/day (total daily dose) every 2 to 3 days
When to add THC If patient is not reaching treatment goals when CBD-

predominant dose is 240 mg/day

Starting THC dose

P 2.5 mg every 2-7 days until goals are met or a
maximum dose of 40 mg/day THC is reached*

THC titration

Consensus recommendations on dosing and administration of medical cannabis to treat chronic pain: results of a modified Delphi process. J Cannabis Res 2021 Jul 2;3(1):22. doi:
10.1186/s42238-021-00073-1
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Figure 4. Rapid Dosing and Administration Protocol for Medical Cannabis

Starting cannabinoid Balanced THC:CBD
type

Starting dose 2.5-5.0 mg of each cannabinoid once or twice daily

N 2.5-5 mg every 2-3 days of each cannabinoid
Titration amount once or twice daily until goals are met or a maximum dose
of 40 mg/day THC is reached*

Consensus recommendations on dosing and administration of medical cannabis to treat chronic pain: results of a modified Delphi process. J Cannabis Res 2021 Jul 2;3(1):22. doi:
10.1186/s42238-021-00073-1



Table 1. Patients with Chronic Pain who are Candidates for Medical Cannabis

* Mixed pain

* Neuropathic pain
* Inflammatory pain
* Nociplastic pain

Avoid medical cannabis * Pregnant/breastfeeding women, people with psychotic disorders

* THC — no consensus on minimum age (risk > benefit in under 25
years)

* CBD — no minimum age

* No maximum age for THC or CBD

Age

* Caution with:
* Anticoagulants
* Immunotherapy
* Clobazam

Dosage form * Oral preferred for ease of dosing and safety
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Table 2. Palliative Care Skills and Services
Provided by the Oncology Team

Basic pain and symptom management (nausea, vomit-
ing, constipation, anorexia, iINsomnia, etc).

Basic management of depression and anxiety.
Basic discussion about goals, prognosis, and suffering.

Recognition of when patients may benefit from a
spiritual or psychosocial assessment.

Early introduction of available resources for patients and
their caregivers at home (home-based palliative care
services, early hospice referrals, or nursing services).




SPIKES Framework for Delivering Bad News

S: Setting. Invite all appropriate participants to the family meeting
in a private, quiet environment. Sit at eye level.

P: Perception. Ask the patient and family about their understand-
ing of the medical situation. Open-ended questions are helpful (eg,
“What have you been told about your condition so far?”)

I: Invitation or Information. How much information does the
patient want? A “warning” question is helpful prior to delivering
news (eg, “Is it all right if | review your medical status, including
your prognosis?”)

K: Knowledge. Inform the patient in simple, straightforward
terms, and repeat any information to gauge his or her understand-
ing. It is important to provide an estimated prognosis if the patient
desires (eg, | would not be surprised if you became much sicker
in the next 6 months”). Give information in small doses and pause
so the patient can process it. Offer to review what to expect as
time goes on.

E: Empathy. Respond and reflect on emotions. Empathetic re-
sponses include observing the patient’s response (tone, behavior,
expression), dentifying emotions, connecting with the reasons for
them, and acknowledging the emations verbally.[19] Awid apolo-
gring. Patents often feel supported by “I wish” statements (eg, “I

see that you are upset; | wish you did not have to hear this today”).

S: Summarize or Strategize. Plan for a follow-up, review the next
steps, and establish goals of care (eg, “If time were running short,
where would you want to be, and what would you want to be do-
ing?”) If they say they prefer to be home around their loved ones,
make a recommendation to allow natural death ("do not resusci-
tate” and "do not intubate” orders) and review all that you would
continue to do for them if they develop any symptoms that require
intervention.

KEY POINTS

» Aninterdisciplinary palliative care team consists of
physicians, nurses, social workers, psychologists, and
chaplains who work together to provide symptom
relief, pain management, and relief from psychosocial
distress.

Common palliative care principles that oncologists can
adopt include improving symptom assessment and
management; improving understanding of prognosis
and delivering prognosis information with compassion
and empathy; and recognizing that spiritual,
psychosocial, and cultural elements play important
roles in causing suffering for cancer patients.

Referral to a specialized palliative care team is
necessary for management of refractory pain and
other symptoms; complex depression and anxiety;
conflicts among family and/or healthcare teams; and
questions related to home palliative care or hospice
programs.

Communication is a foundation of palliative care.
Studies show that patients with chronic illness want to

talk with their oncologist about their choices and goals

of care, as well as have frank discussions about
prognosis.
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