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%ﬁi ERAS- Enhanced Recovery after Surgery

Surgical
GD

Mid-thoracic epidural anaesthesia/analgesia Preadmission counselling

No nasogastric tubes Fluid and carbohydrate loading 2@
© Prevention of nausea and vomiting No prolonged fasting §
2 Avoidance of salt and water overload No/selective bowel preparation @
® Early removal of catheter Antibiotic prophylaxis £
8 Early oral nutrition Thromboprophylaxis g
% Non-opioid oral analgesia/NSAIDs No premedication
o Early mobilization

Stimulation of gut motility
Audit of compliance
and outcomes

ERAS

Short-acting
anaesthetic agents
Mid-thoracic epidural anaesthesia/analgesia
No drains
Avoidance of salt and water overload
Maintenance of normothermia (body warmer/warm intravenous fluids)

Intraoperative




ERAS- Perioperative Pharmacy Service-Work
Pattern

The plae of pharmacist service: Main contents: Main contents:

Pharmaceutical clinic, Pre-inpatient Clinic ® Monitoring intraoperative drug interactions, drug ® Medication education and follow-up

Main contents: compatibility and adverse drug reactions, anti- ® Set a plan according to the disease and drugs prescribed

® Pharmaceutical evaluation, medication therapy infection, analgesia, nausea and vomiting, airway ® General follow-up: in the form of mobile application,
review management, water and electrolyte balance, etc. follow-up information system, telephone, email, etc.

eScreening high-risk cases with underlying ® Review the intraoperative prescriptions, recognize ® Special follow-up: mn pharmacy clinic when patients with
diseases and special drugs risk factors of drug-related adverse events complicated conditions or necessary

®Medication reconciliation

[P

Parget population: Inpatients for elective surgery Main contents:

Main contents: ® Pharmaceutical re-evaluated and postoperative drug

®Pharmaceutical ward round: Perioperative medication reconciliation

education ® Dynamic pharmaceutical monitoring includes postoperative pain,

eMedical order audit: the review of prescriptions to ensure PNOV, VTE, infection, etc. for effectiveness, adverse reactions,

the high adherence of medication reconciliation drug—drug interactions, and drug administration in special

®High-risk cases: recommend individualized medication populations.

intervention to ERAS team before surgery ® Strengthen pharmaceutical care and medication intervention for
special and high-risk cases

J Clin Med 2023 Jan 12;12(2):631



U Nausea and vomiting are two of the most common adverse events in the postoperative

period, and can be a highly distressing experience.

U Estimated incidence of 30% in the general surgical

population and as high as 80% in high risk cohorts.

U PONV can result in electrolyte disorders, respiratory obstruction, respiratory
obstruction, wound dehiscence, esophageal rupture, delayed discharge

time, etc.



Management of PONV

HIGHER

Nausea: A subjectivediscomfort that occurs at the same
time (or not) asvomiting
Vomiting: A defensive reflex that refers to the forceful

OPIOIDS

expulsion of the contents of the upper digestive tract ANESTHETICS

through the mouth.

S _\ NK1 receptor

~< / Substance P

J < Serotonin
L d

U Mechanisms

Five major neurotransmitter receptors mediatd:

V Cholinergic receptor M1

V Dopamine receptor D2 Y
V Histamine receptor H1
\Y
\Y

MECHANISM
(NK1 dominant)

Vestibular
system

efferents efferents

Vagal

afferents \ \/
PERIPHERAL \
MECHANISM

\ (5-HT3 dominant) EMESIS

Serotonin 3 (5 HT;) receptor
NK1 receptor P substance

GI TRACT

Enterochromaffin cell B

Postoperative hausea and vomiting UpToDate



Management of PONV Risk Factors

] Patients themselves

Female sex, a history of PONV
and/or motion sickness, non-smoking
status, young age, chemotherapy,
etc.

Duration
(hour)

Risk factors for
PONV in adults

Volatile
anesthesia

| Surgery
] Anesthetics

Volatile anesthetics, nitrous oxide,
postoperative opioids etc.

Types of surgery including laparoscopic,
bariatric, gynecological surgery, and
cholecystectomy; Duration; Blood pressure, etc.



Risk Assessment for PONV In Adults

The Apfel Simplified Risk Score The Incidence of PONV in Adults%
80%
Risk Factors Points
60%
Female Gender 1
Non-Smoker 1

History of PONV and/or

40%
20%
Motion Sickness 10%

. L

m3 m4

Risk Factors Points

Postoperative Opioids

Sum of points 0-4 m0 ml m2

0-1:low risk;2: medium risk;d  high risk

Fourth Consensus Guidelines for the Management dPostoperative Nausea and VomitingAnesth Analg. 2020,131(2).41H48.



Risk Assessment for POV in Children

The Eberhart Risk Score The Incidence of POV in Children%0
Risk Factors Points o
) 50%
Surgery O30 Iminutes
, ] I I
Age O 3 yedrs
10%
Strabismus surgery 1 10%
History of POV or 1 -

family history of PONV Risk Factors Points

m3 m4

Sum of points 0-4 m0 ml m2

0: low risk; 1- 2: medium risk;d  high risk

Fourth Consensus Guidelines for the Management d?ostoperative Nausea and Vomitingdnesth Analg. 2020,131(2):41LH448.



Measures to Prevent PONV

Main Measures

V Avoidance ofgeneral _ _ V Evaluate the operative traumeV Postoperative position: recumbent
anesthesiaby the use V' Preoperative ant and duration, and select the position with head to one side
of regional anesthesia; anxiety appropriate anesthesia V Minimization of perioperative

V  Avoid inhalation VvV Allow mode: opioids with the use of
anesthetics carbohydrate V Avoidance of volatile multimodal analgesic regimens;

V' Use of propofol for V' Abandon smoking anesthetics general V Prevent postoperative intestinal
induction and V& Control blood anesthesig propofol is paralysis and promote
maintenance of pressure preferred; gastrointestinal peristalsis
anesthesig V' Control blood V Improve the operation V Remove gastric tube early to

V Adequate hydration, glucose technique and shorten the reduce the effect of the tube
Appropriate fluid operation time V Others: acupuncture, ginger,
therapy; V Avoidance of nitrous oxide transdermal electrical nerve

V' Limit the use of lasting over 1 h stimulation, physical therapy, etc

opioids;



Antiemetic Drugs

5-HT; receptor antagonists

First-line drug: ondansetron, most commonly used, Gold standard for
prevention and treatment of PONV;

Granisetron, tropisetron, dolasetron, palonosetron, ramosetron, etc.;

o / \ NK1 receptor antagonist
Glucocorticoids ‘ Substance P is an important neurotransmitter in the
Dexamethasone-Sufficient evidence-based vomiting afferent neural pathway, mainly located in the
medical evidence, first-line drug of PONV neurokinin-1 (NK-1) receptor in the last region of the
Betamethasone and methylprednisolone brain.
/ ‘Represent drug: aprepitant
Butyrophenones \ Benzamide

0.625-1.25mg droperidol can effectively prevent PONV; Metoclopramide 10mg is not effective in preventing PONV,

Low dose haloperidol 0.5-2mg is effective in preventing and the dosage up to™2omg or 50mg can prevent PONV

PONV



Properties of Antiemetic Drugs

Drug Dopamine | M cholinergic | Histamine 5-HT,
Adverse effect
classification D2 receptor receptors receptors

5-HT; receptor
antagonists
(commonly used)

Glucocorticoids
(commonly used)
Anticholinergics

Butyrophenones

NK1 receptor
antagonist

Phenothiazines

Antihistamine

Benzamide

-0 0

++++

++++

+~++

+++

dd

Mechanism unknown

++++

dd

+~++

++

d0d

dd

++~+++

++++

dd

dd

dd

dd

0 d

d0d

++++

dd

d0d

++

Headache, dizziness, restlessness,
prolonged QTc

Use with caution in patients with impaired
glucose tolerance

Sedation, dry mouth, visual system
impairment, memory loss, anxiety, delirium,
urinary retention, restlessness

Sedation, dystonia, hypotension, tachycardia,
extrapyramid reactions, anxiety

Elevated ALT levels, indigestion, insomnia

Sedation, hypotension, extrapyramidal
reactions, dry mouth, urinary retention,
tachycardia, restlessness

Sedation, blurred vision, dry mouth, urine
retention, fear

Sedation, extramaterial reaction,
restlessness



Drug Prophylaxis for

PONV in Adults

Adult: Recommend Combination Therapy

Risk Factors (n)
1-2
2

Agents
Give 2 agents

Give 3-4 agents

Table 4. Antiemetic Doses and Timing for Prevention of PONV in Adults

Drugs
Amisulpride
Aprepitant
Casopitant
Dexamethasone
Dimenhydrinate
Dolasetron
Droperidol®
Ephedrine
Granisetron
Haloperidol
Methylprednisolone
Metoclopramide
Ondansetron

Palonosetron
Perphenazine
Promethazine?
Ramosetron
Rolapitant
Scopolamine
Tropisetron

Dose
5 mg
40 mg PO
150 mg PO
4-8 mg IV
1 mg/kg IV
12.5 mg IV
0.625 mg IV
0.5 mg/kg IM
0.35-3 mg IV
0.5 to <2 mg IM/IV
40 mg IV
10 mg
4 mg IV
8 mg PO or ODT
0.075 mg IV
5 mgIv
6.25 mg
0.3 mg IV
70-200 mg PO
Transdermal patch
2 mg v

Evidence
Ag 113,114
I|g_|,|l:|_115—lil.1'
A1119—121
A1122
ﬁllm-mﬁ
ADL12T-129
Allla‘tl,lsl
AQ 133,134
A1135.13E-

I|g_|,|l:|_l-l!l-ltl
AQ 141

All-u
Alll-ﬂa,ldd.

All-ﬂ-ﬁ—ld&

A.ll'ﬂ'g
AQ 150.151
ﬁlls.z
ASIEG
A115-I.155

A.lls'?

Timing
At induction
At induction
At induction
At induction

End of surgery; timing may not affect efficacy
End of surgery

End of surgery

End of surgery

End of surgery

At induction

Prior evening or 2 h before surgery
End of surgery

Evidence
Azna,ua

Azlla

All?&

Aglzﬂ
Almz

Alﬁ?—ﬁg

Allds

A2152

AllSﬁ

Table 5. Pharmacologic Combination Therapy for

Adults and Children

Adults

5-HT; receptor antagonists + dexamethasone
Ondansetron: (A1)8.158
Palonosetron: (A2)80-154
Ramosetron: (A2)165.188
Granisetron: (A3)'7
Tropisetron: (A3)'%%; with methylprednisolone (A3)'%°

5-HT, receptor antagonists + aprepitant
Ondansetron: (A2)70-171
Ramosetron: (A3)172
Palonosetron: (A3)273

Aprepitant + dexamethasone: (A2)174175

5-HT; + droperidol
Ondansetron + droperidol: (A3)17®
Granisetron + droperidol: (A3)*77
Palonosetron + droperidol: (A3)*™

Other 5-HT; combination therapies:

Ondansetron + haloperidol: (A3)*™

Haloperidol + dexamethasone + ondansetron: (A3)°
Ondansetron + betahistine: (A2)81182

Ramosetron + gabapentin: (A3)'5*

Midazolam + ramosetron: (A3)'5*

Other antidopaminergic combination therapies
Dexamethasone + haloperidol: (A2)185-186
Metoclopramide + dimenhydrinate: (A3)57
Amisulpride +1 nondopaminergic antiemetic: (A3)18%
Haloperidol + midazolam: (A2)189-120

Acupoint stimulation + pharmacoprophylaxis: (A2)91192

Others
Propofol + dexamethasone: (A3)12
Dexamethasone + dimenhydrinate:1%* (A3)

Gabaﬁntin + dexamethasone: (A3)1%°

Children
Ondansetron + dexamethasone: (A1)1%®
Ondansetron + droperidol (A3)*%7
Tropisetron + dexamethasone (A3)1%8

Abbreviation: 5-HT,, 5-hydroxytryptamine 3.



Dr u g P I O p h yI aX | S fo I Table 5. Pharmacologic Combination Therapy for

Adults and Children

PONV in Children

5-HT, receptor antagonists + dexamethasone
Ondansetron: (A1)15#159
Palonosetron: (A2)80-154

Children: Prophylactic Antiemetic Therapy at Increased Risk gamqsitron:(i:;:ﬁﬁ-ﬁ
ranisetron: e
R| Sk F actors (n) Ag ents Tropisetron: (A3)'%8; with methylprednisolone (A3)%®

5-HT receptor antagonists + aprepitant
Ondansetron: (A2)170172

0 None or 5-HT3 antagonist or dexamethasone Ramosetron: (A3)1"2
. Palonosetron: (A3)72
1-2 5-HT3 antagonist +dexamethasone Aprepitant + dexamethasone: (A2)L74175
5-HT, + droperidol
03 5-HT3 antagonist +dexamethasone+consider TIVA gndansetron + droperidol: (49)

Granisetron + droperidol: (A3)477
Palonosetron + droperidol: (A3)™®
Other 5-HT; combination therapies:

" . . Ondansetron + haloperidol: (43)Y
Table 6. Antiemetic Doses for Prophylaxis of POV/ Haloperidol -+ dexamethasone -+ ondansatron: (A3)*°
FUNU in Childrﬂn Ondansetron + betahistipe: (A2)181.182
Dy Evid Ramosetron + gabapentin: (A3)153
ug Dose vidence Midazolam + ramosetron: (A3)8*

e Other antidopaminergic combination therapies
Aprepltant 3 mg kg_l up to 125 mg A3 Dexamethasone + haloperidol: (A2)85-188
Dexamethasone 150 ug Kg'l up to 5 mg Aq196 Metoclopramide + dimenhydrinate: (A3)57 .

. : _1 124 Amisulpride +1 nondopaminergic antiemetic: (A3)*
Dimenhydrinate 0.5 mg kg™* up to 25 mg Al Haloperidol + midazolam: (A2):9.150
Dolasetron 350 ng I(g‘l up to 12.5 mg A23ST Acupoint stimulation + pharmacoprophylaxis: (A2)191-192

; a i 135 Others
Drﬂperldnl 10-15 HE Hg— up 10 1.25 mg Al Propofol + dexamethasone: (A3)192
Granisetron 40 pg kg™ up to 0.6 mg A2358 Dexamethasone + dimenhydrinate:!%* (A3)
Ondansetron® 50-100 ug Hg‘l up to 4 mg INE. Gabapentin + dexamethasone: (A3)195

Children
Palonosetron 0.5-1.5 pg kg™ AJ%60, 361 Ondansetron + dexamethasone: (A1)*%
. -1 157 Ondansetron + droperidol (A3)*%7

TI'ﬂpISE‘tI'DI"I 0.1 m'g k‘g up to 2 mg Al Tropisetron + dexamethasone (A3)'%8

Abbreviation: 5-HT;, 5-hydroxytryptamine 3.



1. Visual Analog Scale (VAS)

V A 10 cm ruler servesas the measurementtool, with one end representsno nauseaand vomiting,
while the other end representsextremely severenauseaand vomiting.

V Scoresbelow 4 cm are classifiedas mild PONV,which minimally impacts daily activitiesand does not

affect sleep. Conversely,scoresabove 7 cm are categorized as severePONV,which prevents patients

from sleeping and seriouslyimpairs their daily lives

2. Verbal Rating Scale

Thisscaleincludes categories of none, mild, moderate, and severesymptoms. It correspondsto the VAS with scores

of 1- 4 indicating mild symptoms, 5- 6 indicating moderate symptoms,and 7- 10 indicating severesymptoms.



{ ) (

b@iﬁ
4.the Likert Scale (evaluated 30-60 minutes after treatment)

Patient’ perceptions after treatment

1 pOint S|gn|f|cant|y worse than before V Generally used to assessthe

. . effectiveness of medication
2 points Slightly worse than before fter the becUrrence of nausea
3 points Unchanged from before and vomiting.

4 points Slightly improved than before
5 points Markedly better than before



)(“t Rescue Treatment for PONV

Recommended antiemetic algorithm in patients experiencing PONV

Dopamine antagonists 5-HT, antagonists Histamine antagonists Propofol

bolus
Risk Factors for Failed PONV Prophylaxis ot atite I e IR s oo e

Droperidol (1-1.25 mg)

Female sex
H iStO ry Of PO NV In case of failure of prophylaxis, - Ondansetron is the drug of choice in
. . ; % medications from the prophylactic - patients who have not received
History of motion sickness | drugclassshould beexcluded T2 prior prophylaxis

Intraoperative opioids

‘N &  Combination therapy is more effective for PONV prophylaxis as well as rescue

Additional studies are needed to guide treatment of PONV, especially

in patients who have experienced failure of prophylaxis
V If PONV prophylaxis fails, the antiemetic drug from a different pharmacological classto the PONV prophylaxis

should be used.
V For patients who do not receive PONV prophylaxis, 5- HT; receptor antagonist therapy remains the first line

pharmacotherapyfor treating establishedPONV,
V Patient should be evaluated for reversible causes of PONV, such as excessiveopioids, mechanical bowel

obstruction, or blood in the pharynx

Rescue Treatment of Postoperative Nausea and Vomiting: Systematic Review of Current Clinical Evidenéaesth Analg. 2022 Nov 1,135(5):984000.
Fourth Consensus Guidelines for the Management dPostoperative Nausea and VomitingAnesth Analg. 2020,131(2).42H448.



Rescue Treatment for PONV

Drug and study Level of
reference Dose Evidence after failed prophylaxis evidence®
5-HT, antagomists
Ondansetron 4 mg One RCT: not significantly superior to cz2
placebo?®
Palonosetron 0.075mg  One RCT: not significantly superior to cz2
redosing ondansetron*®
Ramosetron 0.3 mg
Granisetron 1-3 mg One RCT: not significantly superior to c2
redosing ondansetron*?
Dolasetron 12.5 mg
Tropisetron 0.5-2 mg

Dopamine antagonists
Droperidol 1-1.25 mg One post hoc analysis of RCT: 0.625-1.25 C3
mg not significantly superior to redosing
falled prophylactic antiemetic®?

Haloperidol 1mg One RCT®: noninferior to ondansetron®® c2

Amisulpride 5-10 mg One RCT: 10 mg significantly superior to A3
placebo (P < .01)®

Metoclopramide 10 mg One post hoe analysis of prophylaxis RCT:  C3

not significantly superior to*’ redosing
failed prophylactic antiemetic

Antihistamine
Dimenhydrinate 25-50 mg  One post hoc analysis of prophylaxis RCT:  B1
significantly superior to redosing failed
droperidol (P = .04) but not ondanse-
T.I"Oﬁn?
Promethazine 6.25-25 mg One post hoc analysis of prophylaxis RCT:  B1
significantly superior to redosing prophy-
lactic antiemetic (P = .02)%7
One rDBA: significantly superior to redosing
ondansetron (P < .01)*
NK1 antagonists
Vestipitant 6-36 mg One RCT: 6-36 mg vestipitant superior to

redosing ondansetron®®




Adult PONV R,
Management

£4
v

PONV/motion sickness

1 RISK FACTORS

Female sex
Younger age
Non-smoker

Surgery type

i 2 RISK MITIGATION

Opioid analgesia

TEE . SRR
neostigmine anesthesio pathways)

3 RISK

STRATIFICATION 1-2 Risk

Factors Factors

Quantify the # of risk factors to

determine risk and guide anti- S

emetic therapy Give 3-4
agents

GCive 2
agents

4 PROPHYLAXIS

5HT3 receptor

Propofol
antagonisis

Antihistamines :
anesthesia

Acupunciure

Dopomine

NK- 1 receptor
anfagonists

anfagonists

5 RESCUE TREATMENT

Use anfi-emetic from different class than
prophylactic drug

Corticosteroids Anticholinergics

Pediatric POV/PONV 2% v

Management R,

Preopergtive

» Age= 3 years

» History of &b
POV/PONV/motion
sickness

« Family history of
POV/PONV

« Post-pubertal female

2 RISK STRATIFICATION

No Risk 1-2 Risk
Factors Factor

Introoperative

« Strabismus surgery
» Adenotonsilleciomy
« Otoplasty

« Surgery = 30 mins
« Volatile anesthetics
« Anticholinergics

- .
i
LOW RISK &

v,

3 PROPHYLAXIS
W MEDIUM RISK

SHT3 antagonist +
dexamethasone

4 RESCUE TREATMENT

" LOW RISK
None or SHT3
antagonist or

dexamethasone

Use anti-emetic from different class than prophylactic drug -
droperidol, pr?rhe‘thuzine, dimenhydrinate, metoclopramide; May

also consider acupuncture/acupressure

1 RISK FACTORS

Postoperative
» Long-acting
opioids

*Consider multimodal analgesia to minimize opioid use

> 3 Risk
Factors

HIGH RISK

HIGH RISK

S5HT3 antagonist +
dexamethasone +
consider TIVA

&




Case 1l

A General information: Femal, 30 years old, BMI 23.3 kg/m?2
A Chief complaint: Menstrual disorder for 5 years, blood pressure was found to increase for 1 week.

A History of Present lllness: The patient experienced menstrual disorder five years ago without any obvious
inducement. The menstrual cycle was significantly prolonged. Despite self-treatment with traditional Chinese
medicine, there was no notable improvement. Additionally, the patient presented with progressive purple striae
on the lower abdomen and inner thighs, occasional dizziness and weakness. More than a year ago, the
patient started to _experience intermittent dizziness, manifested as vertigo _and visual disturbances,
accompanied by nausea without vomiting. This condition remained untreated. One week ago, during a
routine physical examination, the patient's blood pressure was measured at 139/101 mmHg with no
pharmacological treatment administered. The patient was diagnosed with__Cushing's syndrome and
hypertension by the endocrinology department, and with a right adrenaloma, bilateral kidney stones,
and vitamin D deficiency by the urology department. Notably, the patient had gained 10 kg in weight over the
past three years. The current therapeutic regimens were as follows: Calcium D3 tablets (600 mg) administered
orally once daily; Vitamin D drops (400 IU) taken orally once daily; and Terazosin capsules (1 mg) given orally
once daily.




Case 1l

A Medical History: The patient reported having been diagnosed with kidney stones by an external hospital five
years ago and having taken oral medication for stone expulsion The patient denied history of coronary heart
disease,diabetes, infectious diseases,trauma, surgery, blood transfusiont denied history of PONV, or motion
sickness; denied history of food or drug allergies denied history of smoking.

A Physical Examination: T 36.6 , P 88 times/min, R 20 times/min, BP147/108 mmHg. The patient showed normal
development, moderate nutrition, an overweight body type with a full moon face and buffalo back. The skin
is thin with rashes, and there were purple striaes distributed on the inner sides of both thighs. Other aspects
of the physicalexaminationrevealedno abnormalities

A Auxiliary Examination: Cortisol (8 am): 27.88 nmol/L; Adrenocorticotropin (8 am): < 0.00 pmol/L; ALb: 40 g/L;
FBG 3.8 mmol/L; HbA1C: 5.5% Ketone body: negative; Cr. 63 ; AST. 32 U/L; ALT: 36 U/L; TC 3.27 mmol/L;
LDL- C: 1.72 mmol/L; WBC 7.261 10y/L; NEU»%62.0.

V ECG: Sinusrhythm, QT/QTc= 420/446 ms.

V CT and color ultrasonography revealed multiple stonesin both kidneysand a right adrenal mass

A Admission Diagnosis: 1. Cushing's syndrome; 2.Right adrenal tumor; 3.Secondary hypertension;
4.Secondary osteoporosis; 5. Double kidney stones; 6. Vitamin D deficiency



Case 1l

U Operation plan: Laparoscopic rightadrenalectomy+ perirenal adhesiolysis + intestinal adhesiolysis.
U The estimated duration of the operation: five hours.

- Major medication orders

Pre- Two hours before surgery: Oral nutritional supplement liquid at a dose of 5 mL/kg.
operation One hour before surgery: Cefuroxime sodium for injection 1.5 g, ivdrip, qd.

Intro- Anesthetic Regimen: inhalational anesthesia with sevoflurane + intravenous anesthesia with remifentanil
operation and propofol + caudal anesthesia with 0.2% ropivacaine.
Neuromuscular Blockade: Ci satracuri um, intravenous infusion wi:/
foll owed by a maintenance dose of 1 g/ (kglkh).

Intramuscular injection of neostigmine 1.0 mg and atropine 0.5 mg.

Glucocorticoid replacement therapy: Hydrocortisone injection (40 ml: 200 mg)

Fluid therapy: Lactated Ringer's solution 2000 ml and hydroxyethyl starch injection 1000 mL.
Before the end of surgery: Intravenous injection of palonosetron 0.075 mg.

On the PCVA analgesic pump: flurbiprofen axetil 200mg + oxymorphone 4.5mg + 0.9% sodium chloride injection
day post- to make up 100 mL. Continuous intravenous pump administration for 72 hours.
operation Hydrocortisone injection (with a daily reduction of 50%)



Q2: How to assess therisk for PONV

The Apfel Simplified Risk Score The Incidence of PONV in Adults%
80%
Risk Factors Points
60%
Female Gender 1
40%
Non-Smoker 1
History of PONV and/or 20%
Motion Sickness 10%

Postoperative Opioids 1
Risk Factors|Points

Sum of points 3 m0 ml m2 m3 m4

0- 1: low risk; 2: medium risk; 23: high risk



st Q3: How to select the prophylactic drugs for
PONV?

Adult PONVR, 63
E High risk: Need prophylactic medication Management 3
1 RISK FACTORS
Female sex History of
S / Younger age  PONV/motion sickness
Adult: Recommend Combination Therapy iy = ;‘j;:r';‘j’y"j:; Opicid analgesia

Risk Factors (n) Agents m 2 RISK MITIGATION @
2 Give 3-4 agents . : ¢ -
g M.m?:;:‘:ﬁ%fh?.m Cons%: regional "(t’n%&ﬁ%n;ﬂy?g/wo
V The patient had no history of drug allergy and no obvious drug neostigmine anesthesio pathways)

T . RISK
contraindications - STRATIFICATION 1-2 Risk .: > 2 Risk

Factors ;i Factors

Quamlfy the # of risk factors to

V Given the presence of Cushing's syndrome and related QEEECEEEEEEREEE

emetic therapy Give 2 Give 3-4
agents agents

osteoporosis symptoms, dexamethasoneshould be avoided.

4 PROPHYLAXIS
. H SHTS receptor tihistamines Pro fo_l upuncture
V Prophylactic use of drugs based on 5- HT; receptor antagonists ﬁ aniogoniss A" aneshesia  A<VP

Dopomi.ne NK-1receptor
antagonists antagonists

5 RESCUE TREATMENT

Use anti-emetic from different class than
prophylactic drug

Corticosteroids Anticholinergics

can be consideredbefore or during the operation.

::



Case 2

A Patient Information: male, 7 years and 10 months old, 29 kg, BMI117.1

A Chief Complaint: The parentsfound that the child had a concealedpenis for 3 days

A History of Present lliness: 3 days ago, the parents noticed that a portion of the patient's penis had receded
into the perineal skin and subcutaneous fat, presenting in a concealed state. This condition did not affect
urination.

A Medical History: Generally healthy. Denied history of chronic diseasessuch as heart disease and diabetes
Denied history of surgery, trauma, food and drug allergies Denied history of postoperative nausea and
vomiting or motion sickness in the child and among immediate family members.

A Physical Examination: T: 365 , P: 90 times/min, R 21 times/min, BP. 113/79 mmHg. Except for the
specializedexamination,there are no abnormalitiesin other physicalexaminations

A Auxiliary Examination: FBG 4.7 mmol/L Cr. 45 , AST. 27 U/L, ALT: 18 U/L, TC 3.15 mmol/L, LDL-C:
1.68 mmol/L, ALb: 49 g/L, WBC 6.23 10%L, NEWA4 58.0, PLT 285 109/L
V ECG Sinusrhythm, QT/QTc= 352/451 ms

A Admission Diagnosis: Concealed Penis



Case 2

U Operation plan: Corrective surgery for concealed penis + penile foreskin dilation and separation + flap transfer.

U The estimated duration of the operation: 50 minutes.

- Major medication orders

_ Two hours before surgery: Oral nutritional supplement liquid at a dose of 5 mL/kg.
Pre-operation

30 min before surgery: Cefuroxime sodium for injection 0.9 g, ivdrip, qd.

Anesthetic Regimen: inhalational anesthesia with sevoflurane + intravenous anesthesia with
Intro- remifentanil and propofol + caudal anesthesia with 0.2% ropivacaine.
operation Intramuscular injection of neostigmine 0.5 mg and atropine 0.25 mg.

Fluid therapy: Lactated Ringer's solution 100 mL and 0.9% sodium chloride injection100 mL.

On the day

_ Ibuprofen suspension (2 g/100mL), 8 mL/ dose, orally, g8h
post-operation



Q1: What are the Risk factors for PONV In
this Child

- Risk Factors

_ 7 years;
Patient _ _ _ _ _ _ _
No history of POV/PONV or motion sickness in he child and family Immediate member

Surgery  Underwent corrective surgery for concealed penis; the operation duration exceeded 30 min

Inhaled anesthetics
_ Intravenous short-acting opioids utilized during the operation, with no other medium- or long-
Anesthetics _ o o _ _
acting opioids administered during or after the operation.

Fluid therapy conducted before and during the operation



Q2: How to assess therisk for PONV

The Eberhart Risk Score The Incidence of POV in Children%
70%
Risk Factors Points
, 50%
Surgery O30 Iminutes
; 30%
Age O 3 yedrs
. 10%
Strabismus surgery 0 10%
History of POV or 0 -

family history of PONV Risk Factolls Points

m3 m4

Sum of points 2 m0 ml m2

0: low risk; 1-2: medium risk; =3: high risk



Q3: Dese this case require PONV
prophylaxis?

E Medium risk: Need prophylactic medication

Pediatric POV/PONV 2 +

Children: Prophylactic Antiemetic Therapy at Increased Risk

. Management T
Risk Factors (n) Agents ke oS B( "
1-2 5-HT, antagonist +dexamethasone g%%ez s 2 Sichinussugey @ 1 RISK FACTORS
i Pg\?/rggNV/moﬁon : g(t;l(::;);sﬂledomy Post ’
sickness « Surgery = 30 mins ﬁ%ﬁ% ..
V At least monotherapy, ondansetron 0.15 mg/kg '5%’0')%%‘387:* el oot e
« Post-pubertal female RAUEISIC RS
intravenOUS|y. 2 RISK STRATIFICATION *Consider multimodal analgesia to minimize opioid use
b Lol Factors
V Recommend combination prophylaxis ondansetron 0.15 F"°‘°’s;f-f_l— i
. . . n LOW RISK @ HIGH RISK
mg/kg in combination with dexamethasone 0.15 mg/kg ‘ "
. L . . _ _ — 3 PROPHYLAXIS
iIntravenousinjection of during the induction of anesthesia AR - R P, s
None or §HT3 e 000000 3213:‘2::%23;5;:
V If prophylaxis not administered preoperatively or dexamethasone  Shrsantagonists consider TIVA

Use anti-emetic from different class than proph|ylacﬁc drug -
droperidol, promethazine, dimenhydrinate, metoclopramide; May
also consider accupuncture/accupressure

intraoperatively, administered postoperatively. g



Precautions of PONV Management

V

< < > >» < <

<

|dentify the patient's potential risk for PONV, evaluate reversible causes of PONV, and take
corresponding preventive measures to reduce baseline risk for PONV ;

Assess the risk of PONV according to the corresponding risk score system

Use multimodal prophylaxis in patients with one or more risk factors;;

In adults, give 2 agents at 1-2 risks, and 3-4 agents at > 2 risks for PONV prophylaxis.
Il n children, give 2 amgophylexss; at O1 risks for P
All antiemetic drugs have side effects such as headache, sedation, and QTc prolongation. Monitor;

For patients who do not receive PONV prophylaxis, 5-HT; receptor antagonist therapy remains the
first line pharmacotherapy for dealing with the occurrence of PONV;

If PONV prophylaxis fails, take anti-emetic from a different pharmacological class to the PONV
prophylaxis.

D |




Aspects of Medication
Management
A Antimicrobial therapy

A Anticoagulation

A Pain

A Nutrition

A Glycemic control
ABlood pressure

A Fluid management
A PONV

=
Pharmaceutical Care

ATherapeutic effects
AAdverse effects
ADrug-drug interaction
Alndividualized medication
AEducation

ERAS- Perioperative Pharmacy Service

AR

Work Pattern

APre-admission/Out-patient
APre-operation
Alntro-operation
APost-operation

ADischarge
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