


Postoperative hausea
-mmJ vmmuwmg control

DR.HE.MODIR




Dexmedetomidine

The most recently released IV anesthetic, it was introduced in clinical practice in1999 .

Although the FDA approved the use of Dex Infusions in ICU for 24 hours or less( Because in long term use it may lead to drug
tolerance, tachyphylaxis and dose-dependent side effects) , Despite these, multiple studies have shown the safety of using this

agent for longer periods, even up to 30 days.

The benefit of using it in ICU is because of its ability to prevent delirium.

Dexmedetomidine has a short half-life of (2.3 hours) and Its pharmacokinetic is not influenced by renal impairment or age .
Produce sedation, sympatholysis, hypnosis,and analgesia, also may produce dry mouth secondary to a decrease in salivation.
It is used as a sedative during many procedures and as an adjuvant in central or peripheral neural blockade.

Dexmedetomidine induces sedation through different receptors than the sedative drugs propofol and benzodiazepines . The

sedative effect of dexmedetomidine acts through the endogenous sleep-promoting pathways, thus generating natural sleep

patterns .




Anesthetic physiology

Postsynaptic @2 adrenoreceptors located in peripheral blood vessels produce vasoconstriction hypertension (12%) .

Presynaptic «2 adrenoreceptors inhibit the release of norepinephrine and potentially attenuate the vasoconstriction

hypotension (30%), and bradycardia (9%).
Stimulation of «2 receptors leading to decreased release of insulin from pancreatic  cells.
x2 receptors are involved in the sympatholysis, sedation, and antinociceptive effects .

The x2-agonists have the advantage that their effects are readily reversible by «x2- adrenergic antagonists (e.g.,

atipamezole). Atipamezole is currently not approved for use in humans.




348  PART II: Anesthetic Physiology

Figure 16-2. Preganglionic and postganglionic «
receptors of the sympathetic nervous system. a, Recep-
tors and f receptors are located postsynaptically on the
membrane of the effector cell, whereas «, receptors
are located presynaptically on the cell membrane of
the sympathetic nerve innervating the effector cell. NE,
Norepinephrine.
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Reference document

o Aside from its role as an anesthetic adjuvant and antihypertensive

Dexmedetomidine: alpha,

agent, clonidine has been used to treat the following: panic adrenergic selective agonist
disorder; symptoms of opiate, benzodiazepine, and ethanol
. . . . . . Dexmedetomidi
withdrawal; cigarette craving after smoking cessation; emesis in °Se|§§ieve|yoa'2{s'gﬁ
: : : . ) alpha,-adrenergic
cancer chemotherapeutic regimens; and diabetic diarrhea . rch)eptorsmthgbrain

d CNS'
(Chapter 16: The Autonomic Nervous System 369)Miller 2015 . i

Drug selectivity

Given that clonidine reduces emesis in
cancer chemotherapeutic patients, Dex saidoe 2

1. Dyck, Shafer. Anaesth Pharm Review1393;1,

may also have this property
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Detinition of PONV & PDN\
» PONV is N&V that occurs within the first 24 hours following surgery

- Early: 2-6 hours after surgery (in PACU)
- Late: 6-24 hour period

- Delayed: Occurs beyond 24 hours in inpatient setting

» PDNV is post discharge nausea and vomiting

- Nausea & vomiting that occurs after discharge

- Occurs beyond the initial 24 hours after DC




Cost of PONV

» Postoperative nausea and vomiting incidence 25-30%
» Leads to poor patient satisfaction
» Delayed discharge

» Hospital admission

» Aspiration

» Disruption of suture lines

» Financial impact , very high cost each year
> ...




» Vomiting is triggered by afferent impulses to the

vomiting center in medulla.

» Impulses are received from sensory centers such
as: (CT2), cerebral cortex, and visceral afferents

from the pharynx & GIT.




Triggers for Vomiting

P_ain, repulsive Motion (inner Pharyngeal stimulation,
sights, smells, ear), signalling gastric/duodenal

emotional factors to vestibular distension, or irritation
toxins, drugs,

nucleus /
vagal afferents

It has a defensive
blood-brain barrier
for detecting
circulating toxins in

the blood and cerebrospinal fluid

(CSF), and is sensitive to a number

of circulating emetic agents,
including morphine.

Retching,

vomiting Endogenous

NTS = nucleus tractus solitarius




Triggers for Vomiting

» Numerous neurotransmitter receptors are
located in: vomiting center, CTZ & GIT.
These receptors include:

> Cholinergic.

o Histaminic.

- Dopaminergic.
o Opiate.

o Serotonin

o NK'1

» Upon stimulation of these receptors —
vomiting takes place.
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The Chemoreceptor Trigger Zone
and Emetic Center

A

e 54-9&#.5 Pmn&zme’ ﬁm'l:-.pm nm-;-enj‘ui M RA

agonist () A ] v B
fl-HT]

Histarmine Muscarinic Dopamme (D) Substance P

Receptor Site itrogen mustard
W_Wﬁ*gmmﬂ
- Chemoreceptor ‘_.__,_,_.--"Diﬂ‘ﬂln glycoside
nE Trigger . :
| Zone o~iﬂp+m~:la gesics
: (cT2)
o ‘-\""\Fesﬂ:ldarp-urtinn
of Bth nerve
SN Mediastinum \
arvicellular .
Reticular I.': ; N,O
Formation /

— Gl fract distension
Higher centers [vision, taste)




Chemoreceptor Trigger Zone (CTZ)
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Risk Factors for PONV

» Supported by Strong evidence

- Female gender

> History of PONV

o History of motion sickness

> Non-smoker

- Postoperative use of opioids

> Use of volatile anesthetics or Nitrous Oxide (controversy)
» Supported by weak evidence

o Age

o Duration of surgery

o Post operative pain

- Early post operative movement
» Supported by conflicting evidence

o (intra-abdominal, gynecologic, laparoscopic, breast,
ENT, strabismus)




)

Risk Factors

Incidence of PONV

» O risk factor -10% Kisk-estimation tor PONV by the Aptel-score

. “Risk points”™ l 2 3 4

0

» 1 risk factor -20% Risk estimation (%) 20 (%) | 40 (%) | 60 (%) | 80 (%)
» 2 risk factors -40% Risk factors (each one “Risk-poin”t)

] o | point female gender
» 3 risk factors -60% 1 point no smoking

| point postoperative use of opioides

» 4 risk factors -80% 1 point previous PONV or motion-sickness in patients’ history.

Table 1 Risk-estimation for PONV by the Apfel-score

Published in

Postoperative Nausea and Vomiting ( PONV ) : Usefulness of the Apfel-Score for identification of high risk patients for
PONV C W\




Therapy for PONV

Multimodal treatment approach
Hydration , Pain management
Combination of antiemetics

Nonpharmacologic techniques, Aromatherapy, Herbals,

Acupressure(P6 Acupoint stimulation)

NG tube to prevent abdominal distention




Antiemetic Therapy for
PONYV Prophylaxis in Adults

SECOND LINE

FIRST LINE

« 2-HT5 antagonists
— Ondansetron
— Dolasetron
— Granisetron
— Tropisetron®

« Dexamethasone

« Droperidol

- "Currently not FOWA-approved for POMNV in the US

Dimenhydrinate
Ephedrine
Frochlorperazine
Promethazine
Scopolamine

Nonpharmacologic
technigques

— Acupuncture
— Hypnosis
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Prophylatic Agents

» Dopamine receptor antagonists
- Promethazine

- long duration of action, may delay recovery from anesthesia
> Droperidol

- excellent for nausea prophylaxis

- FDA black box for QTc prolongation

> Side effects: sedation, restlessness, hypotension, extrapyramidal




Prophylatic Agents

» Anticholinergic
> Scopolamine

- transdermal offers long duration of action, often used with opioid
premedication
- Side effects: sedation, dry mouth, dizziness, restlessness

» 5 HT3 receptor antagonists
- Ondansetron, Dolasetron, Granisetron

- binds to chemoreceptor trigger zone and vagal afferents
- The most potent antiemetic drugs
- Effectiveness is similar for all three, difference is in cost

- Side effects: headache, constipation, elevated liver enzyme



» NK-1 receptor antagonist
o Aprepitant(Emend)

- Fosaprepitant (Emenda)

- Better efficacy for vomiting vs ondansetron up to 72 hours
- Long duration of action, Prevent acute and delayed PONV
- Block effects of substance P, a neuropeptide in the CNS, responsible for vomiting

- Common and serious adverse effects : Tiredness, hiccups, constipation, diarrhea,
loss of appetite, headache, hair loss .

» Corticosteroids

o Dexamethasone

- Long duration of action




Postoperative N/V Prevention Strategy

4

- 5HT3 antagonists
- Dexamethasone
> Scopolamine

> Droperidol

> Droperidol + 5HT3 antagonist
- Dexamethasone + 5HT3 antagonist

> Droperidol + dexamethasone

- Combination antiemetics and IV anesthesia with propofol
(0.5mg/kg)




Other Drug Class: Benzodiazepines
» Drugs: lorazepam , diazepam,midazolam
» Actions

- Combination of effects - sedation, reduction in anxiety, possible

depression of the vomiting center - and an amnesic effect

» Uses

> [n combination with other antiemetics to treat vomiting and nausea




* Cannabinoids

Other Drug Class
» Drugs
- Dronabinol (Marinol) - Nabilone (Cesamet)
» Actions

> Several mechanisms inhibit pathways to the vomiting center
» Uses
> Dronabinol is a man-made form of tetrahydrocannabinol (THC), a psychoactive

substance found in cannabis (marijuana). Dronabinol is used to treat loss of
appetite that causes weight loss in people with AIDS. Dronabinol is also used to
treat severe nausea and vomiting caused by cancer chemotherapy

» Common adverse effects

ffects




Natural Antiemeti

M

» Ginger(y.s;)

» Peppermint

» Chamomile(sst) Tea
» Lemon

» Cinnamon(i.s s

» Baking Soda(: s i)

&
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As can be seen, most studies have concluded that

dexmedetomidine prevents PONV
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