.;\—\\
~

///// 77N
2/,// /4 /jf'i‘ / / /)

/J/
o

HOSPITALIZED YOURSELF

ANGRY PETS & A

= _HOWTO HOSPITALIZE THE PATIENT WITHOUT GETTIN

G)

Katie Bennett DVM DACVAA
Veterinary Specialty Center, Buffalo Grove, IL



Perioperative stress response in dogs
undergoing elective surgery: variations in
behavioural, neuroendocrine, immune
and acute phase responses

Authors: Siracusa, C; Manteca, X; Cerdn, J; Martinez-Subiela, S; Cuenca, R; Lavin, S; Garcia, F; Pastor, |
urce: Animal Welfare, Volume 17, Number 3, August 2008, pp. 259-273(15)
Publisher: Universities Federation for Animal Welfare

Exercise stress, intestinal permeability and gastric
ulceration in racing Alaskan sled dogs

Published online by Cambridge University Press: 09 March 2007

ine Williamson, Jorg M Steiner

The effects of fear and anxiety on health
and lifespan in pet dogs

Nancy A. Dreschel A &

Stress-induced immune dYSfunCtiOIl: implications Psychogenic Stress in Hospitalized Dogs: Cross Species Comparisons, Implications for
for health Health Care, and the Challenges of Evaluation

Ronald Glaser !, Janice K Kiecolt-Glaser

Jessica P Hekman,' Alicia Z, Karas,?" and Claire R, Sharg?

AGGRESSIVE PATIENT PHYSIOLOGY

o ‘acute and chronic psychogenic stress can result in negative consequences on
both human and non-humean animals, contributing fo increased patient

morbidity or mortality”

1 susceptibility to infection and sepsis
Impaired antibody responses to vaccination
Slowed wound healing

* Development of gastric ulceration®

* (hronic stress can shorten the patient's lifespan




OIRESY PHYSIOLOGY

Short-term stress Prolonged stress

Stress

Nerve impulses

= Hypo@hahmus

CRH (corticotropin-
releasing hormone)

Corlicotropic cells
" of anterior pituitary

To target in blood
m Adrenal cortex
e 2 ; (secretes steroid
f ! _ hormones)
l) >

Mineralocorticoids . / \ Glucocomconds

Preganglionic
sympathetic
fibers

Adrenal medulla
(secretes amino acid-
. based hormones) ACTH

f y 4 : % § n
“ Catecholamines
-a" « (epinephrine and
* 7+ norepinephrine)

* Hypothalamic-Pituitary- Adrenal Axis

(HPA Axis)

o Stress/Fear/Anxiety >

Hypothalamus => secretes
corticotropin-releasing hormone (CRH)

> corticotropic cells in the AP =>
release ACTH => adrenal gland

(cortex) = secretes cortisol



SYMPATHETIC NERVOUS $YSTEM

Cardiovascular
THR

TVasodiIation

Stress
|
Adrenal medulla Adrenal cortex
Epinephrine release Cortisol secretion
| | | |
Respiratory Kidney Pancreas Cardiovascular
TBronchodilation T Renin T Insulin vasoconstriction
TMinute ventilation) TGIucagon
Liver
fe lycogenolysis

Increased cardiac
output

Neural stimulation

norepinephrine release

Spleen

Contraction

Increased oxygen
delivery

TGIuconeogenesis

Glucose  Acute Increase
rvation in circulating

blood volume

|

TGIucose Increased blood

TEFA

pressure

| Cellular substrate availability |

Substrate utilization and conservation |

o ONS = Fight/Hlight/Freeze

* Jtress response prepares animal
for immediate future via
activation of the adrenocortical
s¥stem9 1 and redistributes
BF, mobilizes body resources to
Frovide substrates (glucose,

FAs), activates the immune
system

* Neuroendocrine and metabolic
effects that can result in
undesirable hemodynamic
changes, limit availability of

lucose to the tissues, depress
e immune system, prolong
healing and tissue repair




SNS / PSNS Activation

Sympathetic Stimulation

NT Effect & Receptor Type NI
T HR (81> B2)
NE 1 Contractility (81> B2 > A) ACh
1 Conduction (81> B2)

Coronary: Contraction/dilation (ot/B2)
Skin/Mucosa: Contraction (ot)
Skeletal m : contraction/dilation (ot/32)
NE Cerebral: contraction (ax, slight) ACh
Pulmonary: contraction/dilation (ct/[32)
Abdominal Viscera: contraction/dilation (ct/32)
Renal: contraction/dilation (ot/32)
Contraction / dilation (ot1/[32)

Arterioles

NE ACh

Bronchiolar m.: contraction (o), relaxation (32)
Nt blands: 1'secretion (B2), | secretion (o) Alh

Lacrimal Glands, Salivary Glands, Nasopharyngeal Glands:
t (1) secretion, 1 blood flow ACh

NS Vo PONS

Radial m. (iri): contraction / mydriasis (o)
NE Pupillary Sphincter m.: - ACh
(iliary m. relaxation (far vision); ([3)
Motility: | motiity (e, at2, B1, B2)
NE Sphincter Muscles: contraction (ct) ACh
Secretion: inhibition ()

Adrenal Medulla ACh

Parasympathetic Stimulation

Effect & Receptor Type
LR
1 Contractility
1 Conduction
Coronary: vasodilation
Skin/Mucosa: vasodilation
Skeletal m.: vasodilation
Cerebral: vasodilation
Pulmonary: vasodilation
Abdominal Viscera: --
Renal: --

Bronchiolar m contraction
blands: 11 mucous secretion

Lacrimal Glands, Salivary Glands, Nasopharyngeal Glands:
11 secretion

Radial m. (iris): --

Pupillary Sphincter m.: contraction / miosis
(iliary m.: contraction (near vision)
Motility: 4 motility
Sphincter Muscles: dilation
Secretion: 7'secretion

Tsecretion of Epi / NE



HANDLING AN AGGRESSIVE
PATIENT

* (onsidering the overwhelming evidence
that the physiologic consequences of stress
and anxiety, it is critical to help decrease or

prevent patient stress in the hospital
setting

FEAR FREE

Our mission is to prevent and alleviate fear, anxiety, and A ’ o A%a
'° ] laking the pet out of petrified.

stress in pets by inspiring and educating the people who
care for them.




EUUIPMENT

e E-collar

o Muzzle
o Basket muzzle
* (), muzzle

* Nylon or leather muzzle
o “cat hat'

o leash: 2 ideally

* Harness
e (onfident handler

e Mesh carrier







WHEN FEAR FREE [SN'T ENOUGH...

* Administration of medication
e P

o OTM

o M
o V7
o nhlenk sedeton fherine dowe




ORAL

MEDICATION

e Trazodone: 9-7 mg/kg (up to 10 mg/kg)* PO
e |s the patient on any other serotonin-altering medications?
e Gabapentin 20+ mq/kq PO
e Renal disease
e (erenia 2+ mq/kq PO
e Acepromazine 1 mqrkq PO

e Gabapentin 100 mg/cat PO
e (aution with renal disease
« Trazodone 25 mg/cat" P0
e |s the patient on any other serotonin-altering medications?

e (erenia 2+ mq/kq PO




Formulation
Route

Dose

Receptors
General Effects
(V

Resp

6IT/6U

Other

Notes

ADJUNCTIVE AGENTS

GABAPENTIN
50 mg/mL, 50/100/300/600 mg tablets

PO on|y @ : NOC 31722-22106

% Gabapentin
Capsules, USP

5-20 mg/kq (sedation, pain management); 30+ mq/kq (seizures);
toxic dose = 70 mg/kg

e : : : 100 m
Na+/Ca++ channel inhibition; mechanism remains unclear ¥ g

Neuropathic pain, sedation, anti-epileptic i Roony

NSE

B g (LI R R Y

NSE

NSE (GI); caution in cats with severe renal dysfunction (excretion)
Caution in patients with liver dysfunction (metabolism); some patients have idiosyncratic reactions (very sensitive to sedative effects)

Reversal with flumazenil?




Formulation
Route

Dose
Receptors
General Effects
(V

Resp

6IT/6U

Other

Notes

ADJUNCTIVE AGENTS

TRAZODONE
100 mg/ml, 50 mq tabs, 100 mq tabs
PO only &
3-10 mq/kq q 8-12h
Serotonin antagonist & reuptake inhibitor (SARI)

Anxiolytic, sedative

“may” induce mild bradycardia (usually clinically insignificant)

NSE

NSE

Risk SEROTONIN SYNDROME if qiving with other serotonin-altering medications (tramadol, fluoxetine, etc.)
Not labeled for patients < 6 mo



SLROTONIN

* Monoamine neurotransmitter that binds to the 5-hydroxytryptamine (o-
H1) receptor

* Neurotransmitter that is derived from L-tryptophan
* Decarboxylation and hydroxylation of L-tryptophan
* (uantity produced/released is tightly requlated

* Requlates bl movement, social interactions, pain perception, qrowth,
reproduction, mood, platelet function (hemostasis)

* Also a co-transmitter for other NT systems (6ABA, noradrenaline)






SEROTONIN & ILLICIT
DRUGS

o |8 is very similar to serotonin but has a higher affinity for
serotonin receptors, & is taken up preferentially in the
synapse =2 this serotonin inhibition and uptake by
serotonin receptors is responsible for hallucinations

o MDMA (ecstasy) has similar effects - increasing the
serotonin levels in the synapse, but produces chronic changes
in the number of serotonin receptors in the brain



SLROTONIN-ALTERING DRUGS

e Mainly used to treat:

e MONOAMINE OXIDASE INHIBITORS (MAQIS): prevent

breakdown of monoamine NT to increase the concentrations
of serotonin in the synaptic cleft

* TRICYCLIC ANTIDEPRESSANTS (TCAS): inhibit reuptake of

serotonin and norepinephrine —r—

o SELECTIVE SEROTONIN REUPTAKE INHIBITORS (SSRIS): limit

the reuptake of serotonin in the presynaptic nerve terminal

o SEROTONIN ANTAGONIST AND REUPTAKE INRIBITORS (SARIS): -

————

of serotonin/norepi/dopamine

antaqonize serotonin receptors but also I the reuptake

* Anxiety

e (ompulsive disorders

e Aqqression

* |nappropriate elimination

3 ’ ’ .

v e
LB B
.kiYDll RE HEVER EONNA GUESS WHAT HAPPENED

e | PR e (O

OHCOOL YOU'REHERE, =
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WHY DO WE CARE ABOUT SEROTONIN

* Deficiency of norepinephrine and serotonin at

increasing this concentration is associated wit

* Serotonin is directly involved with mood and

specific

synapses in the brain was associated with depression =2

N mania

ehavior

* Serotonin is also implicated in nociception in
nervous system

* Hyperalgesia with serotonin antaqonists

he central

* Serotonin precursors potentiate opioid analgesia



SEROTONIN & ANESTHESIA P2

* Serotonin influences nociceptive reflexes at different
anatomical levels and is involved in the mechanism of opioid
and acupuncture anesthesia

* Serotonin precursors potentiate opioid analgesia

* Intrathecal and iontophoretic (transdermal) applications of
serotonin antagonists produce hyperalgesia

o Electrical stimulation of the brain in areas rich in serotonin
produce analgesia

* Nociceptive action - most notably in periaqueductal gray and
nucleus raphe magnus

* Morphine increases serotonin synthesis and turnover rate

Acetaminophen
Hypnosis
Lamaze
Anti-depressants
Anxiolytics

Opioids

Alpha-2 agonists

Alpha-2 delta ligand agonists
NMDA receptor antagonists

Gang

. : / 3 _’;
\ o | horn / s
J NSAIDs

Local Anesthetics Anti-histamines

Serotonin antagonists

Case report | Open Access | Published: 27 August 2019
Serotonin syndrome triggered by postoperative
administration of serotonin noradrenaline

reuptake inhibitor (SNRI)

Junko Takata &, Tomoko Arashi, Ayako Abe, Shoko Arai & Naoko Haruyama

JA Clinical Reports 5, Article number: 55 (2019) | Cite this article



DEFINITION OF SEROTONIN 5YNDROME

* Serotonin dyndrome = group of clinical siqns
associated with overdose of or ingestion of multiple
drugs that increase the free levels of serotonin in

the CNS
o Examples:
* (verdose of fluoxetine

* Adding multiple 3SRIs/MAOIs/SARIs/TCAs
together

* Amphetamine overdose (stimulants: Adderall



CLNICAL SIS~~~ 2

* Nervousness
e Myoclonus
* Hyperreflexia
e Tremors

* Diarrhea

* |ncoordination

e (V changes (HR increase, BP

increase)

* Hyperthermia



DRUGS ASSOCIATED WITH SEROTONIN SYNDROME

o SSRIS: sertraline, fluoxetine (Prozac), fluvoxamine,

paroxetine, and citalopram,

o SARIS: trazodone, nefazodone

o SNRIS: duloxetine (Cymbalta), venlafaxine (Effexor),
atomoxetine (Strattera)

o SRA/SSRAS: MDMA & other amphetamines

o ATYPICAL ANTIDEPRESSANT DRUGS: buspirone, mirtazapine
* ICAS: , doxepin, amitriptyline

o MAQIS: phenelzine, , clorgiline, and isocarboxazid,
methylene blue




DRUGS ASSOCIATED WITH SEROTONIN SYNDROME

* ANTICONVULSANTS valproate * NATURAL SUBSTANCES
* ANALGESICS: meperidine, fentanyl, SEROTONIN- ginkgo bil

tramadol and pentazocine species, purple passionfruit, curcumin (in

HAT AFFECT

o ANTIEMETIC AGENTS: ondanseton, ~ 2merih ryplophan

granisetron, and metoclopramide

* ANT
* BAR

MGRAINE DRUGS: umtptan ™ 919

ATRIC MEDICATIONS: sibutramine

va, specific coffee

Hypericum

perforatum (3t. John's wort), Panax



DRUGS ASSOCIATED WITH SEROTONIN SYNDROME

o ANTIBIOTICS: linezolide (a monoamine

oxidase inhibitor) and ritonavir (through
inhibition of cytochrome P-450 enzyme

isoform JA4)

o OVER-THE-COUNTER COUGH AND COLD
REMEDIES: dextromethorphan

* DRUGS

- ABUSE: methyl-enedioxy-

metham

phetamine (MDMA, or “ecstasy”),

lysergic acid diethylamide (L3D), o-

methoxy-diisopropyl-tryptamine ("oxy
methoxy"), dyrian rue (contains harmine
and harmaline, both monoamine oxidase

inhibitor

o OTHER: |

s)

ithium



Anticholinergic
Syndrome

e Recent admin or
consumption of an
anticholinergic

e Normal reflexes,
mydriasis, agitated
delirium, dry red

skin, lack of bowel
sounds, urinary
retention

Malignant
Hyperthermia

¢ Inhalant anesthesia
or succinylcholine
admin

e RyR1 receptor
mutation

e Hypertonicity,
hyperthermia, red
flushing mottled with
Cyanosis; increased
ETCO,/PaCoO,

¢ SS-like syndrome
from dopamine
antagonism

e Severe muscle
rigidity, hyporeflexia

e Onset 1-2 weeks
(66% occurs within 7
days)

DDX FOR SEROTONIN 9YNDROME

e Usually associated
with a meal or
anesthetic event

e Seizures, altered

mentation, high
ammonia levels,
other signs of PSS or
liver dysfunction;
consider signalment,
bloodwork
abnormalities




e Recent
exposure to
heat

e Clinical signs
associated with
SIRS/MODS
consistent with
heat stroke

e Murmuir,
arrhythmias,
malaise (due to
the primary
cause of
myocarditis),
no medication
history

Infectious or
Inflammatory

e FUO panel,
pertinent travel
history

e No medication
history

e Onset of clinical
signs

DDX FOR SEROTONIN 9YNDROME

Other
Toxicities

e Rodenticides,
insecticides,
organophospha
tes,
molluscicides

e Tremorgenic
mycotoxins

e Mushroom
poisoning




Serotonin Syndrome

SIS 01 Fop SEROTONIN STNDROME

-Q dhphoresl‘ o g

Cocai
nausea & e

el | =l | Rl  © Differentiating these syndromes:

lethargy

- Similar 1o Anticholinergic OD. However, y Accurate hISto ry

this has Diaphoresis, Nausea and Vomiting.
I'm dry as a bone and she's hot and wet!

* Jime to development of symptoms

3 o Medication history (including history of anesthesia)
- it i * Consider medications available in the house
* Physical exam

hyperreﬂexiq

S

Many DDA based off the clinical sign of hyperthermia - determine
Ryperthermia vs. fever and then rule out other causes of hyperthermis

R

Treatment
Cyproheptadine




M injection - client

“

communication

e Risk of injection without a e Dexmedetomidine e Alfaxalone
Pt e Ketamine vs. lelazol e Butorphanol vs.

e May influence « Butorphanol vs. Methadone vs.
examination or limit Hydromorphane vs. Buprenorphine
diagnostics Buprenorphine e Dexmedetomidine?

o Alfaxalone? e Ketamine

o Acef o Ace!



CLIENT COMMUNICATION

* Ensure the client understands the risks involved with sedating a patient without
a full exam/bloodwork/etc.
 Risk increases with things like:
* Age
* Breed
ikely illness or comorbidity (why is it coming to the hospital)

e DOCUMENT IN THE RECORD




A NOTE ON "CONTRAINDICATIONY

e (ardiac disease % no dexmedetomidine

* Dexmedetomidine MOA: vasoconstriction + reflex bradycardia | =
* Increases myocardial 0, delivery
* Increases diastolic filling time = increases preload, increases cardiac

),
o Etfects are dose, route, patient, drug dependent

The efficacy and safety of dexmedetomidine in cardiac surgery
patients: A systematic review and meta-analysis

Perioperative Dexmedetomidine Improves
Outcomes of Cardiac Surgery

* Dexmedetomidine is a powerful, reversable sedative Fuhai Ji, Zhongmin Li, Hung Nguyen, Nilas Young, Pengca Shi

o Sometimes, the safety of the patient, owner, and staff provides a Neal Fleming, and Hong Liu

relative indication for administration of a drug that would otherwise
be potentially questioned due to that patient's comorbidities

* Once a patient is safely sedated and IV access is achieved - can e A g P

consider reversal of the sedative, provided you have a plan for EFECTS OF INTRAVENOUS DEXMEDETOMIDINE ON
continued handling in the hospital CARDIAC CHARACTERISTICS MEASURED USING

Circulatory effects of dexmedetomidine in early
sepsis: a randomised controlled experimental study

Dexmedetomidine decreases perioperative

RADIOGRAPHY AND ECHOCARDIOGRAPHY IN SIX
HEALTHY DOGS




Formulation
Route
Dose

Receptors
General Effects
(v

Resp

6IT/6U
Other
Notes

SLDATIVEY: ALPHA-2 AGONIYTS

DEXMEDETOMIDINE

500 meg/ml; dileo OTM gel

[V, IM, 50, OTM, LRA

Injectable: (.5-10' meg/kq depending on route & desired effect
Alpha-2 (CNS, PNS, vasculature, pancreas, etc)

dedation, analgesia

Alpha-Z-mediated vasoconstriction =2 compensatory bradycardia; increases preload, increases myocardial perfusion, increases
diastolic filling time

Increases tidal volume while decreasing RR = no change in V..
Cats: IM dexmed =2 vomiting; decreases aquaporin- insertion in nephron and thus causing a diuretic effect
Stops insulin secretion from pancreatic beta cells; increases renal and hepatic blood flow

Cardiac disease?




REVERSAL AGENTS: ATIPAMEZOLE

* Reversal for alpha-/ agonist: dexmedetomidine
o (ther reversal agents in this class: yohimbine, tolazoline

* When to give?
* Waking up from sedation - IM

* ER: significant bradyarrhythmia (escape rhythm) - IM or dilute and titrate [V very slowly
o (PA- IV

* (ian cause severe hypotension, emerqence delirium, rapid HR, vomitingl, tremors, hypersalivation,
exictement - ensure you want to reverse the patient prior to administering atipamezole

* Dose: same volume as dexmed or 10x dexmed dose (3 mcq/kq dexmed = 30 meg/kg
atipamezole; both are the same volume)



OPIOID RECEPTORS

ubypes

Mu- Analgesi
Mu: principally responsible for supraspinal and spinal analgesia; -1 naigeste

universal site of action for all endogenous opioid peptides Mu-2 Ventilatory depression, bradycardia, physical dependence, euphoria, 61T signs

T GNRH release, 7 CRH release, inhibition of NE release, downregulates monocyte &

Endogeneous agonists = endorphins Mu-3 grandlocyte actity

Kappa: spinal and supraspinal analgesia - inhibition of NT release via k-1 Analgesia

N-type calcium channel; less abuse potential (9 Dysphoria, sedation, miosis, diuresis

Endogenous agonists = dynorphins (-3 Analgesia

Delta: spinal and supraspinal analgesia (poor); may modify mu
receptor mediated antinociception and mediate opioid receptor )1

" rosstalk” Ventilatory depression, vomiting, inhibition of dopamine release, constipation, physical
D-2

dependence, urinary retention, unrequlated vascular endothelium

Endogenous agonists = enkephalins




OPIOLDS

HYDROMORPHONE

Formulation 2 mg/mL; 2 mq tabs; compounded § oo e
3 Hvdrumor honec

Route IV M, S0, CRI, LRA, PO A '°t'" =
Dose 0.05-0.1 mq/kg 3|

SUBCUTANEOUS, ITRAWUSCULY
Receptors Pure mu agonist

8 : SLOW INTRAVENOUS USE 5
| 3% Dl Muttiple Dose Vial ¢
5 Mig_ by w WEST-WARD |
% Ealontown, Ny 07726 USA #4°

o
B
|

N =
=
0 =
E 8
S =

-
25
[+ ]
= =

General Effects ~ Sedation, analgesia

(V Vagally-mediated bradycardia

Resp Very high doses can cause resp depression; panting, hyperventilation

6IT/6U Vomiting (IM), ileus, hypersalivation

Other Converted to codeine when given PO - bioavailability of PO hydro is 10% of that of [V hydro

Notes Reversible (naloxone)




Formulation
Route

Dose
Receptors
General Effects
(V

Resp

6IT/6U

Other

Notes

OPIOLDS

METHADONE

10 mg/ml

IV, IM, LRA (epidural), CRI

0.25-0.5 mq/kg

Pure mu agonist; NMDA antagonist

Sedation, analgesia

Vagally-mediated bradycardia (moreso than other pure-mu opiids); complications from histamine release
Very high doses can cause resp depression

Vomiting (IM), ileus

(auses increased histamine release vs. other opioids (Morphine, Methadone, Meperidine) - do not use with MCT

Reversible (naloxone)

REITREINET




Postanesthetic hyperthermia in cats: a retrospective comparison

between hydromorphone and buprenorphine

/

Rebecca L Niedfeldt, BS, DVM I « Sheilah A Robertson, BVMS, PhD, Diplomate ACVA, Diplomate ECVA £ 3

S~



Practical use of opioids in cats: a
state-of-the-art, evidence-based review

Elisa Bortolami' and Emma J Love?

* "Postanaesthetic hyperthermia, defined as a rectal temperature higher than 37.2°C, has been
associated with opioid administration in cats. Moreover, it was shown in a prospective clinical
OPIOIDS study of 40 healthy adult cats that body temperature at extubation was inversely related to the
degree of postanaesthetic hyperthermia; that is, the colder the cat was at the end of anaesthesia,
the higher the temperature was reported to be during recovery.”
AND C A‘[S * |ikely that opioids affect the preoptic anterior hypothalamus and change thermorequlatory set
point

Bottom line: keep your cats warm, don't over-interpret hyperthermia, avoid hydromorphone if
possible, don't over-treat opioid-induced hyperthermia



REVERSAL AGENTS: NALOXONE

Dose = (.04 mq/kg (Naloxone = 04 mg/ml) | '

* kg/10 = ml NALOXONEK

e 30 kg = 3 ml Naloxone ijection, USP 04y

For LV, IM., or SC et
Protect trom fight. | ooy

\

R0591 (9/04)

o '
Administration: b gl

—
e (PR: qive full dose IV
e Non-ER: Dilute (| prefer 3 mL for cats, 6-12 ml for dogs) and give 0.5-1ml IV q 30-60 seconds until desired effect is

achieved

Re-narcotization can occur within 45-60 min!




Formulation
Route

Dose
(route-dependent)

Receptors
General Effects
(V

Resp

6IT/6U

Other

Notes

UPIOLDS

BUPRENORPHINE

0.3 mg/mL; 1.8 mg/mL; ZooPharm
IV, IM, S0, OTM, LRA

0.02-0.03 mq/kg q 6-8h IV/IM/OTM (buprenex or simbadol)
0.18-0.24 mq/kq S0 q 24h (Simbadol = SQ in cats ONLY)

Partial mu agonist (ceiling effect)

Moderate analgesic

Possible mild decrease in HR (vagal)

Potentially slightly decreased RR

Significantly less Ol signs compared to pure mu agonists

Very difficult to reverse

Ceiling effect; questionable time to effect™, lasts 6-8h (24h with SQ in cats)
Difficult to reverse due to binding affinity

=

“Simbadol U
{buprencrphing injection!

- Far sadaatanones s in cats

 Opiekd Apaigesic

Bue ty saieas o sy 199
coeceny; mad ths pxie prodx!
bekiee usiog $is dug, incudng 0¥

Bosed Wersing. J

Wm« Aopenved 3y FA

Mt ot {014, ~x

@

Buhrenex Injectable

(buprenorphine hydrochlonde)




Formulation
Route

Dose
Receptors
General Effects
(V

Resp

6IT/6U

Other

Notes

UPIOIDS

BUTORPHANOL

10 mg/mL; 1/5/10 mq tablets

IV, IM, §0, PO, CRI

Injectable: 0.2-04 mg/kg; PO 0.5-1 mg/kg
Mu antagonist, kappa aqonist

Sedation, cough suppression, NO ANALGESIA
May cause mild bradycardia

Anti-tussive effects

NSE

Lasts “45 minutes

(an use to partially reverse pure-mu agonist opioids

Torbugesic €
SITORPHANOL TARTRATE

'nu‘,,.m

s 39 mg bnsephancd bt P
SW D2 ara) tartrae, VY
AP0 Fpcers bow st 5

N, Yy o e e oo of 29
oy e

$
i
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INJECTABLES: DISoUCIATIVES 28

KETAMINE

Formulation 100 mg/ml Fo g s s

subhuman primates only
CAUTION: Federal (USA) law

Route IV, IM, SQ, CRL, LRA; 07M (allegedy..clnically this does not work) st i g o,

Dose 0.5 mg/kg SQ; 1-5 mqrkg IV/IM; 2-40 mcg/kg/min CRI
Receptors NMDA receptor antagonist

General Effects Centrally-acting sedative and analgesic; helps with wind-up and chronic pain

(V Can induce SNS-associated tachycardia; caution in SNS-depleted patients; can induce cardiac arrhythmias (esp. in patients with
cardiac disease)

Resp (an cause apneustic breathing pattern

6IT/6U NSE

Other Will increase ICP if given alone; recommended for seizure patients and other patients with intracranial disease provided the patient
is appropriately sedated and is ventilating (or being ventilated well

Notes Not recommended for patients under dwks of age; not reversible



Formulation
Route

Dose
Receptors
General Effects
(V

Resp

6IT/6U

Other

Notes

INJECTABLES: ISSOCIATIVES

TELAZOL (TILETAMINE/IOLAZEPAM)

100 mg/ml

IM, IV

1-4 mg/kq

NMDA receptor antagonist, GABA, receptor agonist

Heavy sedation

Can increase HR ([ike ketamine); can also induce myocardial depression

Can induce apneustic breathing

NSE

Typically reserved for aggressive patients given IM; can use as co-induction

Reconstituted formula only lasts 4 days outside of the fridge; not recommended for patients < 3 weeks of age; not (completely)
reversible




INDUCTION AGENTS

ALFAXALONE
Formulation 10 mg/ml
Route IV, M, CRI
Dose 0.5-3 mg/kg ) oo

enous injectable anestnel:

alfaxalone) 10 g/l

aall AUTION: Federal law restricts tfis
for use in cats and dogs ;.use%y or on the ordcer ofa
"

M%deral law hrgsotpersm icensed veterinarian.
ns%%%r}inarian. - L ﬁ L ﬂ
Receptors GABA, i

General Effects Sedation, unconsciousness

(V Mild to moderate bradycardia, hypotension
Resp Mild to moderate apnea

6IT/6U NSE

Other Safe for c-sections; safe for cardiac patients; can cause dysphoric and very active recoveries (especially CRIs); not “safer than

propofol
Notes Consider volume if giving IM; not reversible




IM DOSING: K7

Butorphanol Ketamine/Telazol Alfaxalone

e 5-10 mcq/kg




IM DOSING: FEL

Butorphanol Ketamine Alfaxalone

e 5-10 mcq/kg




COMMON K7 COMBINATIONS

PO MEDS M COMBOS: CHOOSE ONE

Dexmedetomidine (10) + butorphanol (04)
Dexmed (10) + torb (04) + ketamine (3)
* “other drugs Dexmed (10) + torb (04) + telazol (4)
: GabaPentin (20+) Dexmed (5) + torb (04) + alfaxalone (2)
* ‘renal o Alfaxalone (3) + torb (04)

® + / = Clomdme (01 o 05) Pharmacokinetics of detomidine following

[ J / Acepmmaﬂ ne ('I tabs 0 05 OTM) intravenous or oral-transmucosal administration

and sedative effects of the oral-transmucosal

* +/- 0TM Detomidine gel (40-80 mcg/kg) Sreatmentl “‘?°gs

e (erenia (2+)
* Trazodone (5-/)







BOTTOM LINE
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* (an you justify the use of a sedative
cocktail with your (potentially limited)
knowledge of the patient's health
status, P%

e |deally. you qive enough the first time

* Do not be afraid of big doses,
especially when using reversible

,and comorbidities?

drugs
* You may only have one
opportunity
* Always have a backup plan for:
* Not enough sedation
* Too much sedation




HOW 10 GIVE THE DRUGS

e (onsiderations:

* Volume - is the volume a reasonable amount to give IM?
* |deally < 3 ml

* tquipment
o Staff and patient safety
o K9 E-collar Muzzle, 2 leashes + harness
o fel: E-collar OR consider mesh carrier; cat qloves
* Long needle (patients >10 k) +/- extension set

* Preparation
o |VC supplies
e Backup plan for additional drugs
* Intubation supplies



IM INJECTION
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WALK AND POKE

The dog MUST have an appropriately-fitted E-collar in place prior to trying this
technique
Position the dog so that its RIGHT side is near the wall (leave little room for
movement)
Position the handler (blue) so that they are on the LEFT side of the dog

e Ensure they are at the point of the dog's shoulder - just behind the e-collar
Position the anesthetist (green) DIRECTLY BEHIND the handler with the drugs in
their RIGHT hand
As the three of you walk down the hallway, the handler (blue) maintains their

position with their knee right at the point of the shoulder behind the E-collar, the
anesthetist follows closely behind and is able to inject the dog as it is walking




* Inject the patient in the leq (Jumbar
muscles are unlikely to be as

successful) - with the needle facing

the back of the dog
e The dog will walk ONTO the
needle instead of jumping OFF
with a needle facing towards the
ead of the dog
* Lumbar muscles: easy to evade

* Hind leq muscles: jumps off the
needle




OTHER CONSIDERATIONS

e Patient location
* (utside (controlled area - ideally fenced)
* Separate entrance (not through the lobby)
o With or without the owner

* Type of restraint
* Walking down a hallway
e t-collar restraint
* Muzzle training
* "cross-tied"




NO CHAMBER INDUCTION

"Mask or chamber inductions can cause stress,
delayed airway control, and environmental
contamination and are not recommended by the

authors." (Grubb et al. 2020) ™this is from the
2020 AAHA quidelines

"A disadvantage of this technique is the
unavoidable release of anesthetic gases and
exposure of personnel when the cat is removed

from the chamber." (Rodan et al. 2011)

“Induction of anesthesia should be achieved with
injectable agents. Mask and chamber inductions
may cause a life-threatening stress response, and
the dose of inhalant required to induce anesthesia
causes significant cardiovascular depression.
Furthermore, these techniques expose personnel to
high levels of waste anesthetic gases." (Allen,
Molly;

2021: hitps.//www.dvmdb0.com/view/anesthesia-
for-the-geriatric- patient)




* "Chamber induction in unpremedicated, aqitated cats is the least desirable
technique described in these Guidelines, since an aaitated cat will require
more inhalant anesthetic to achieve the desired endpoint. This increased

inhalant anesthetic requirement results in severe depression of the
cardiovascular system. Additionally, an increased release of catecholamines

5redisposes the cat to development of cardiac arrhythmias." (Robertson et al.

* "The use of an induction chamber with gas anesthetic as a method of
restraint may mean less control of the patient’s airway and raises concerns
about other safety issues for the cat and the staff." (Robertson et al. 2013)

* "Exposure to waste anesthetic qases” can cause serious injury and permanent

damage.” ( )

NDOCTION 4.


https://www.osha.gov/SLTC/wasteanestheticgases/solutions.html

[HEY'RE SEDATED NOW WHAI?

* Obtain IV access immediately
* This is essentially non-negotiable
* (onsider location: HL may be more advantageous

e Monitorlllll PROVIDE OXYGEN
* Do your P
* Intubate if unable to protect their airway
|t surgery is indicated - qo to surgery

* |t not, consider waiting until you are absolutely sure you want that patient awake before you reverse
drugs

* |f a dissociative was given, consider waiting to reverse other sedatives for at least 30 minutes so the patient
does not wake up dysphoric on ketamine

* (onsider partial reversal of sedatives (dexmed); opioid reversal is usually not necessary




* Ensure patient has appropriate pain management - sometimes patients are easier to work with when
they are not painful

* [RA

* Heavily consider for making sure patient does not need additional pain management when they
wake up

* But be careful - do you want a 50kg angry dog to be non-ambulatory for 24h after an epidural?




POST-0P HOSPITALIZATION
© 0 ©

Consider CRI for continued Continue PO meds Consider how much nursing
sedation o NG tube to Faciitate care the patient “truly”
o Dexmedetomidine administration? needs

e (pioids? e Is a IPR 4x/day reasonable?




ALWAYS PLACE A U-CATH

IN PATIENTS ON A DEXMED
CRI OR THOSE OTHERWISE
RECUMBENT AND UNABLE

10 AMBULATE

* 1-5 mcg/kq/h
o fasy math:

o Weight (kq)/100 = #ml dexmed (500 mcq/mL) to add to 5 ml
NaCl

o = Tml=1Tmeglkg

o Examples:
* 30 kg dog: 0.3 mL dexmed + 4.7 ml NaCl = 30 mcq/ml
* 0 kg dog: 0.05 ml dexmed + 495 ml NaCl = 5 mcg/ml




You can't fix stupid. : When | see orders to o= 2
| titrate sedation to \' VT
But you can comfort, I'm certain [} 1AL \ ’
sedate it they mean MY '
k Pa / 3%
comfort. \ /
\” ; /|
Just so you know... ﬁ | ;
= : g c
youridgcards, som@cards ‘(‘g& _{

* Butorphanol CRI (if not a painful procedure): 0.2-0.5 mg/kg/h
OTHER POST‘OP * fentanyl CRI: 3-7 meg/kg/h

SEDATIVES « eepromatine 0.015-0.02 mafkg IV q 46




* Ensure patient is as clean,
dry, presentable, etc. as
possible

* (onsider sedating (even
just propofol) to ensure

that they are able to be
given back to their owner
in a reasonable state

* [VC removal at the last
possible second?




