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Enhanced Recovery After Surgery (ERAS)

Definition: It refers to the use of a series of perioperative management optimisation
measures with evidence-based medical evidence to reduce the physiological and
psychological traumatic stress of surgical patients to achieve rapid recovery.

"Wilmore DW, Kehlet H. Management of patients in fast track surgery. BMJ 2001
2Kehlet H. Multimodal approach to control postoperative pathophysiology and rehabilitation. Br J Anaesth.1997
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International development history

* In the past, it was also known as fast-track surgery (FTS) . enhanced

recovery pathways. enhanced recovery program,

 In 1994, the concept of fast track surgery was first proposed in cardiac
surgery, aiming to describe a set of treatment measures to accelerate

recovery after coronary artery bypass grafting.

Fast track recovery after cardiac surgery[J]. Current Opinion in Anaesthesiology, 1994, 7(1):73-79.
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~ International development history

« The concept of ERAS was first proposed by
Professor Kehlet in 1997

 Professor Henrik Kehlet reported a large

group of sigmoidectomy cases, most of

z whom were discharged 2 days after surgery,
o7/ while the length of hospital stay for similar
’ surgeries in other countries and regions was

generally more than 10 days.




¥ W7 e

B AA g V&
% e ?*
9‘- ¥
% 1945 o?é' ;f)./j:‘

The core philosophy of ERAS

« Multimodal analgesic regimens to avoid or reduce opioid use;
» Avoid or reduce the use of nasogastric tubes;
» Early postoperative ambulation;

* Oral feeding and drinking should be resumed in the early

postoperative period;

« Avoid too much or too little intravenous fluids.
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Pre-
hospitalization/ho
spitalization

v'Preoperative
education
v'Preoperative
evaluation
v'Preoperative
nutritional screening,
assessment, support
v'Chronic Disease Drug
Optimization

v'Drug
reformation/streamlinin
g

v'Smoking cessation
counseling

v'Limit alcohol intake

Preoperation

v'Selective bowel
preparation

v'Clear carbohydrates
before surgery
v'Prophylactic
antimicrobial use
v'Prophylactic
antithrombotic therapy
v'Prevention of nausea
and vomiting treatment
v'Regulation of blood
pressure and blood sugar
v'Prophylactic analgesic
drug use

v'Patient
educationmedication

main elements of ERAS implementation

Intraoperation

v'Choice of surgery and
anesthesia

v'Reduction of drainage and

plumbing
v'Standardize anesthesia

and reduce the use of long-

acting opioids
v'Regional anesthesia
v'Fluid balance and blood

pressure management

v’ Temperature management

v'Rational use of muscle
relaxant drugs

Postoperation

v'Early activities

v'Early oral intake of
liquids and solid nutrients
v'Early removal of drains
and tubing

v'Stop intravenous fluids
early

v'Postoperative
multimodal analgesia
v'"Multimodal control of
nausea and vomiting
v'Discharge follow-up

Enhanced Recovery After Surgery: A Review

JAMA Surg. 2017;152(3):292-298. doi:10.1001/jamasurg.2016.4952



Perioperative blood
glucose and blood
pressure management

Perioperative analgesia
thrombosis, delirium
management
Management of perioperative
intestinal obstruction, nausea,
and vomiting

Perioperative fluid,
nutrition, and anemia
management

Perioperative antimicrobial
and PPl management

Perioperative airway,
glucocorticoid
management
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Recovery After Surgery: A Review.JAMA Surg. 2017;152(3):292-298. doi:10.1001/jamasurg.2016.4952



A number of domestic and international studies

have shown that pharmacists are involved in surgery

»Optimizing the patient's previous medication before surgery is crucial to
the smooth and safe operation of the surgical process;

> Improve the correct execution rate of ERAS pathways;

»The involvement of surgical pharmacists reduces the incidence of
perioperative complications and the length of hospital stay;

»Pharmacists can improve the efficiency of the healthcare system and
increase patient attendance by participating in ERAS;

»Improve patient medication adherence.

International Journal of Surgery,2019(63):58-62

J Clin Pharm Ther. 2019; 00: 1- 8

Value Health. 2016;19(2):277-285.

Annals of Pharmacotherapy, 2007, 41(10):1569-1582.



Factors to be taken into account in the perioperative drug management of ERAS

*xPharmacist's methods *ERAS Elements *Patient journey
outpatient rounds

Preoperative ward Balance'efficiency’and
safety.
Prescription streamlining, drug Perioperative anti-infective, nutritional Opeérating room
restructuring

Special population, individualized MDT multidisciplinary collaboration , Ward Patientsiwithiother
medication comorbidities
Medication education and Prognosis and recovery index results After discharge Personnelirotation
medication follow-up

Doctor's order review, medication Prevention and treatment of pain,
evaluation intervention thrombosis, and PONV




In 2018

The Guangdong Pharmaceutical

Association issued the "Notice
on Promoting the Establishment

of Surgical Pharmacist Posts"

Surgery is an important
entry point for pharmacists

to enter the clinic
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Objective

»In addition to comprehensively assessing the patient's drug-related needs,
ERAS perioperative drug management also includes the optimization of the
patient's perioperative drug treatment pathway, the evaluation of the drug
treatment effect, the monitoring of adverse reactions, and the appropriate
follow-up and patient medication education, which is integrated with the
multidisciplinary comprehensive diagnosis and treatment model, and
ultimately reduces the possibility of postoperative complications, improves
the quality of life of patients, and shortens the length of hospital stay.
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les of clinical pharmacist participation in perioperative drug
therapy management of ERAS

2.1.1 Obtain a complete medication history of the patient, especially for patients with
chronic diseases and taking multiple drugs, clarify the types of drugs used and the
exact dosage, including all prescription drugs, over-the-counter drugs, Chinese
herbal medicines, health care products, etc, to understand whether the patient
smokes, drinks alcohol, and whether it involves drugs that have an impact on the
perioperative period, and the pharmacist conducts a medication assessment on the
patient to find possible drug treatment-related problems.

2.1.2 Observe the efficacy and adverse reactions of drug use, and analyze the factors
that may affect the metabolic process of the drug in vivo and the body's elimination
ability in combination with the patient's pathophysiological condition at that time, so

as to discuss the individualized medication plan and monitoring.



es of clinical pharmacist participation in perioperative drug
therapy management of ERAS

2.1.3 For long-term use of drugs by patients, determine whether they should be continued or
reduced in the perioperative period, as well as the timing, dosage and method of reuse after surgery,

and determine whether drug readjustment is necessary.

2.14 For short-term use of drugs in perioperative outpatient clinics, preoperative wards,
intraoperative anesthesia operating rooms and postoperative wards, it is necessary to judge whether

there are allergies, and it is also necessary to consider the interaction between drugs.

Through the comprehensive medical history, medication history, preoperative status, specific surgical
process and postoperative situation, clinical pharmacists recommend and discuss the use of
preoperative and postoperative drugs, so as to achieve the optimal drug treatment plan in the
perioperative period, rapid postoperative recovery, shorten the hospital stay and reduce medical

costs



Clinical pharmacist work path

Pre—inpatient/outpatient pharmacy service phase

Preoperative Pharmacy Evaluation and Service Phase

Clinical pharmacist _
work path Surgical Pharmacological Monitoring Stage

Postoperative pharmacy re—evaluation and
monitoring phase

Medication education and follow—up after discharge




Pre-inpatient/outpatient
pharmacy service phase

« Main contents:

« Medication history collection

« Patients are labeled by whether they
have comorbidities, disease, or use of
drugs of concern

« Pharmaceutical evaluation

« Preoperative medication for drug
remodeling/drug streamlining

« Recommendations for discontinuation,
substitution, bridging, and continuation

of the original medication;

« Individualized treatment
recommendations for ERAS protocol
drug regimens;

« Generate intervention
recommendations for feedback to the
ERAS team

Preoperative Diagnostic Center
Preoperative joint outpatient clinic
Pharmacy Clinic

|

Pharmaceutical evaluation

|

Medication history

Medical conditions

Yes 'L/I

Drugs for cardiovascular system

No

Respiratory medications

Anticoagulant/antiplatelet drugs

Digestive system medications

Glucocorticoids

Diabetes drugs

Rheumatological and immunological drugs

Antineoplastic drugs

Others

Drug reformation

Pre—assessment records

Deactivate
Substitution/Bridging }

Continue

Y

Response

l

Clinical
preoperative
assessment




Preoperative pharmacy P TR

evaluation and services S”r9'°a'lpat'e”*8 Nutrition

« Subjects: Preoperative patients who were Preoperative ] PONV
admitted to the hospital for elective surgery medication education VTE
after outpatient evaluation. : Blood ol

+ Highlights of Preoperative Pharmacy Services: PreoDZf;::Zt?::rmacy 7 ?Cose

« Perioperative medication education for patients ——|__Infection

after admission;
« Review doctor's orders based on outpatient |
pharmacy pre-assessment records to ensure

Pharmacy pre-
valuation record

that drug realignment is carried out correctly; Q- g ation No special circumstances
« For high-risk conditions in the preoperative L_ Continue Reviow of droa

assessment, the ERAS team is recommended to Substitution treatment |»|  Clinical

the individualized medication intervention plan /Bridging regimens evaluation

before the operation to optimize the ERAS Newly add

protocol drug treatment regimen.



Surgical pharmacological monitoring

Surgical aspects of pharmacological monitoring should include:

(1) Whether the indications, varieties, timing, and additional circumstances of
antimicrobial drugs used in the operating room are appropriate.

(2) Intraoperative drug interactions, drug compatibility and adverse drug reactions,
focusing on the monitoring of analgesic drugs, analgesic pump applications,
nausea and vomiting prevention and airway management drugs.

(3) Review the intraoperative anesthesia, nursing, and surgical records, check the
drug-related adverse event factors, and review the medical orders to be issued
after ERAS.



Postoperative pharmacy
reassessment and
monitoring

Postoperative reassessment: pain, nutrition,
~ | VIE:--

Postoperative patients

l

Evaluation of postoperative
drug efficacy

The reasons for the poor efficacy, safety, compliance,
and execution accuracy of ERAS drugs were analyzed

Nutriti PONV:

Pain: u .r| ‘on VTE: '

NRS : Risk Caorini Infection
NRS2002|| factors P

medication
Yes organizati No
Feedback to the — Effects
physician in charge to Side effects

adjust the medication

¥

Drug interaction

Pharmacy monitoring

Postoperative order review and medication
reorganization

Focus on drug—drug interactions

Key pharmacy monitoring for special populations

Individualized medication

Compliance

Execution correctness

Discharge medication | «———
education
|
Not . .
Recoved Newly added| | Discontinued
L recovered
medications L drugs drugs
medications

l

Regular follow—-up:
APP/Telephone/
Pharmacy Clinic
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Medication education and follow-up after discharge

Medication education

Take medication regularly and quantitatively as
prescribed

Follow up

Mobile app, pharmacy clinic, follow—up
system, telephone, email

Long—term use of medications requires regular
evaluation

Establish medical records

Regular outpatient follow—up

Assess medication adherence

Instruct the patient to record the indicators of
daily situation

Indicators related to drug efficacy or
adverse reactions

Instruct patients to monitor for adverse drug
reactions

The timing and form of follow—up were
determined based on disease and medication

Other: diet, exercise, psychological regulation

Intervention and advice on new drug
treatment—related issues




»Common perioperative
medications, medications for
comorbid conditions, their effects
on perioperative rehabilitation,
and the major classes of drugs
with interactions with short-term
perioperative medications such as

anesthetics are listed.

F

Key points for medication monitoring

Cardiovascular medications

Digestive system medications

Respiratory medications

Glucocorticoids

Diabetes medications

Anticoagulant medications

Nausea and vomiting prevention and treatment drugs

Analgesic medications

Nutraceuticals




Perioperative antithrombotic drugs

»The proportion of patients taking
antithrombotic drugs for a long
time before surgery is increasing
»Surgical patients are at risk of
thrombosis during the
perioperative period

> Perioperative use of
antithrombotic agents carries a risk

of bleeding

Prevention

Anticoagulants, antiplatelet drugs, thrombolytic drugs

The risk of perioperative bleeding and embolism
needs to be fully assessed and weighed

The timing of discontinuation and resumption of
use depends on individual conditions,
pharmacokinetics, and pharmacodynamics

The need for alternative treatment with
bridging is decided on a case—by—case basis




Perioperative antithrombotic drugs - focus drugs

[ Warfarin }

v'Risk assessment of bleeding and thrombosis
Is required preoperatively

v'"Warfarin therapy can be discontinued for low-
risk surgery, while warfarin should be
discontinued for high-risk surgery

vIn the case of a medium-to-high
thromboembolic risk, heparin or low molecular
weight heparin bridging anticoagulation is
recommended, and newer oral anticoagulants
are not recommended

v'The patient was hemodynamically stable after
surgery, and warfarin treatment should be
resumed at 12~24 h, and heparin drugs should
be discontinued at INR>2

[ NOACs }

v'Direct thrombin inhibitors (dabigatran
etexilate) and factor Xa inhibitors (rivaroxaban,
apixaban, edoxaban)

v'Perioperative discontinuation is determined
based on the risk of surgical bleeding
v'Anticoagulation can be discontinued for
low-risk bleeding surgery, while
anticoagulation should be discontinued
before high-risk surgery

v'These drugs have a short half-life and do
not require heparin-bridging anticoagulation



Perioperative antihypertensive drugs

»The prevalence of hypertension is
increasing, and the number of patients
with perioperative hypertension is
increasing

»>Patients with a prior history of
hypertension are prone to perioperative -
hemodynamic instability

> Perioperative blood pressure in

Pay attention to the management of blood pressure in
hypertensive patients, and strengthen the monitoring
of blood pressure in non—hypertensive patients

Patients with long—term medication reduce the adverse
effects caused by perioperative drug adjustment

Pharmacological monitoring is continued after surgery
and the physician is assisted in adjusting and
formulating a blood pressure control plan

Medication education is carried out for discharged
patients to improve their medication compliance

normotensive patients can also fluctuate
due to increased perioperative stress and

other medications

B blocker, ACEI, ARB, CCB, diuretic




Perioperative antihypertensive drugs - key drugs

E B blocker }

v'There is potential
benefit from the use of B
receptor blockers

v'For patients with
indications for drug use,
it is recommended to
continue [ receptor
blockers perioperatively
v'Prophylactic use of -
receptor blockers for
non-cardiac surgery is
not recommended to
improve postoperative
outcomes

{ CCB ]

v'Perioperative data on the
risks and benefits of
calcium-channel blocker
use are limited

v'There was no significant
interaction with narcotic
drugs, and the withdrawal
response was not obvious
after drug withdrawal
v'Perioperative
continuation of calcium-
channel blockers is
recommended for patients
who have started
preoperative use of
calcium-channel blockers

ACEI, ARB

v'Perioperative use is
controversial

VIt is recommended to decide

whether to discontinue

preoperatively according to the

indications, blood pressure,

type of surgery, and anesthesia
v'"Most patients are advised to
discontinue the drug on the day
of surgery, and patients with

resistant hypertension and

heart failure can continue to

use it after evaluation
v'"Medication should be

resumed as soon as possible

after surgery

E Diuretic }

v'Perioperative use depends
on the purpose of medication
and medical history

VIt is recommended that
patients who take long-term
drugs should be discontinued
on the day of surgery, and
patients treated with diuretics
for heart failure should be
evaluated for the evaluation of
systemic volume status
v'Patients who require
diuretics during the
perioperative period should
be closely monitored for
changes in serum potassium
and volume.




»>The incidence of diabetes is
increasing rapidly

»Blood glucose control is directly
related to surgery, anesthesia risk, and
postoperative prognosis

»Abnormal blood glucose levels caused
by perioperative stress and abnormal
hormone secretion affect the prognosis
»Abnormal blood glucose in the
perioperative period increases the rate
of postoperative infection and delays

wound healing

Perioperative hypoglycemic drugs

Try to avoid large fluctuations in blood glucose levels

Useful evaluation of patients with hypoglycemic
abnormalities in the perioperative period

Hierarchical management of diabetic patients,
individualized glycemic control goals, treatment plans
and blood glucose monitoring plans are formulated

Focus on drug—drug interactions

Insulin, Oral hypoglycemic drugs




Perioperative hypoglycemic drugs - key drugs

[ Insulin }

v'Preferred treatment for perioperative glycemic
control

v'"Non-critical patients undergo large and medium-
sized surgery, with subcutaneous insulin injection
before surgery, continuous intravenous infusion of
insulin during and after normal diet, and
subcutaneous injection or transition to preoperative
treatment after diet recovery

v'Patients with good glycemic control who can eat
normally after minor surgery should continue the
original treatment regimen before surgery, change
to insulin analogues on the day of surgery, and
subcutaneous injection of rapid-acting insulin in the
event of stress hyperglycemia, and resume the
original treatment regimen after normal diet after
surgery

Oral hypoglycemic
drugs

v'"Most glucose-lowering drugs can be
continued as originally planned after the
patient returns to a normal diet after
surgery

v Insulin sensitizers (biguanides, TZD),
sulfonylureas, meglitinides

vIn patients with suspected renal
hypoperfusion, metformin should be
resumed until normal renal function is
clinically confirmed

v'The combination of sulfonylureas with
drugs metabolized by CYP2C9 and
CYP2C19 should be alert for hypoglycemic
events

v'The combination of meglitinides and
sulfonylureas is not recommended



> Perioperative pain includes preoperative,
intraoperative, and postoperative pain,
with postoperative pain being the most
common type of pain that needs to be
managed

> If the postoperative pain is not
effectively controlled, it will affect the
recovery of organ function, physical
rehabilitation activities, and psychology
»Good postoperative pain control can
reduce postoperative complications and

hospital stays

Perioperative analgesic medications

Participated in the establishment of the
perioperative pain management MDT team

Strengthen the understanding of medication
education and analgesic drugs among healthcare
professionals and patients

Participate in the dynamic assessment of pain

Evaluate the efficacy and adverse reactions of
the drug, and propose a reasonable dosing plan

Opioids, NSAIDs---




Perioperative analgesic drugs - focus drugs

{ Opioids }

v'"Narcotic analgesics,
with varying analgesic
intensity, are divided
into weak opioids and
strong opioids
v'Dose-dependent and
receptor-dependent,
no organ toxicity, no
capping effect
v'"Multimodal
analgesia is advocated
by discontinuation or
reduction of opioid
use

{ NSAIDs ]

VIt is divided into
non-selective and
selective, and is used
for multimodal
analgesic treatment of
mild to moderate or
moderate to severe
postoperative pain

v'It has a ceiling effect,
and it is not
recommended to
overdose NSAIDs, and
the combination of
two NSAIDs is avoided

Tramadol }

v"Non-opioid central
analgesics for moderate
to severe pain and
postoperative analgesia
v'The equivalent dose of
tramadol is comparable
to meperidine, and can
be used in combination
with acetaminophen and
NSAIDs

v'The risk of respiratory
depression and
gastrointestinal
depression is less than
that of opioids

ELocaI anesthetics}

v'Postoperative
analgesia was treated
by methods such as
topical anesthesia,
infiltration anesthesia,
and nerve block

v'In combination with
opioids, analgesia may
be enhanced and
prolonged



>It mainly occurs within 24
hours after surgery

>t can induce patient
discomfort, incisional hernia,
electrolyte imbalance,

aspiration pneumonia, etc

Patients are assessed for PONV risk before surgery

Prophylaxis may not be used in low-risk patients, 1 or

2 prophylaxis can be used in intermediate-risk patients

and 2 or more prophylaxis can be used in high-risk
patients

Py

Reduce opioid use and use multimodal analgesia

The effect of PONV prophylaxis was judged 24 hours
after surgery, and antiemetic therapy was provided to
patients who did not take prophylactic medication or
did not respond to prophylaxis

Anticholinergics, antihistamines, glucocorticoids, 5-—
HT3 receptor antagonists, phenothiazines, NKI1

receptor antagonists




antihistamines antagonists antagonists
v'Scopolamine vIncluding ondansetron, v The effect of

[Anticholinergic} [Glucocorticoids} {S-HT3 receptor} {NK-1 receptor}

v'Dexamethasone 4~5

patches can be used
in combination with
other drugs to
effectively treat
nausea and vomiting
v'The anti-nausea
effect of
diphenhydramine 1
mg-kg-1 is similar to
that of 5-HT3
receptor antagonists,
dexamethasone, and
droperidol

mg after anesthesia
induction was more
effective than
postoperative
administration
v'There is a risk of
elevated blood sugar,
and it is necessary to
weigh the pros and
cons when using it in
obese patients and
diabetic patients

tropisetron,
palonosetron, etc

v'"Multiple doses are not
recommended, and if the

response is not good,

another class of drugs

may be used

aprepitant in
preventing nausea and
vomiting at 24~48 h
after surgery was
better than that of
ondansetron

v'"Not routinely used to
prevent PONV



>Surgical patients are at high risk of
malnutrition, which affects
postoperative prognosis
»Supplementation through the
enteral or parenteral route provides a
complete and sufficient range of
nutrients for the body

»Prevent and correct malnutrition,
enhance tolerance to surgical trauma,

and promote early recovery

Perioperative nutritional support

Nutritional risk screening and nutritional assessment

Monitor the safety and stability of total parenteral
nutrition, and adjust the formula in a timely manner

Recommended for patient populations based on
enteral nutrition ingredients

Monitoring and diagnosis of complications of
nutritional support

Monitoring interactions with other medications




Perioperative nutritional support

E Enteral nutrition}

v'Oral supplementation (ONS) or enteral
nutrition (EN) is preferred for perioperative
nutritional support, and parenteral
nutrition (PN) should be supplemented or
selected when EN is not available or when
EN is unable to provide adequate capacity
and protein

v'The use of ONS in the perioperative
period is the main nutritional therapy for
ERAS, and in patients with obvious
malnutrition, ONS is given as preoperative
nutritional therapy, and early
postoperative feeding or administration of
ONS can protect the intestinal mucosa and
promote the recovery of intestinal
function, and reduce the occurrence of
systemic infection and insulin resistance

[Parenteral nutrition}

v'Parenteral nutrition formula includes
water, glucose, amino acids, fat emulsion,
electrolytes, a variety of trace elements,
and vitamins

v'Glutamine and omega-3 fatty acids can
also be added to the suspension, and the
additives, the order of addition, and the
method of addition may affect their
stability and compatibility



»The goal of surgical prophylaxis is to
prevent surgical site infection

>t is necessary to determine whether to
use prophylactic drugs and choose the type
of prophylaxis according to the type of

surgical incision, the degree of trauma, the

duration of surgery, the chance of infection ~}

and the severity of the consequences
»>Surgical site infection refers to the
infection of the surgical incision and the
tissues, organs, and cavities involved in the
operation

»Key indicators of nosocomial infection

control

Perioperative anti-infective drugs

Proper prophylactic use of antimicrobials can help
prevent SSI

The patient’ s physical condition, type of surgery, and
bacterial resistance in the hospital were considered

Monitor the patient’ s infection

If postoperative infection occurs, anti—infective
treatment should be given promptly

Consider the dosage of drugs in special populations,
etc., and monitor interactions with other drugs




Perioperative anti-infective drugs

Prophylaxis }

vIncisions are classified into categories |, 11, ll,
and IV

v'Surgery should consider the scope of surgery,
the duration of surgery, whether important organs

are involved, and whether foreign bodies are
inserted

v'The patient's own factors, such as advanced age,
diabetes, immunocompromise, or malnutrition
v'According to the type of bacteria that may be

contaminated by the surgical incision, the

sensitivity of antimicrobial drugs, and whether the

effective concentration can be reached at the
surgical site, the type of antimicrobial drugs
should be considered, and alternative drugs
should be selected for allergies

v'Correct time and time schedule for use

v'Guidelines for the Clinical Use of Antimicrobial

Drugs

E Treatment }

v'SSl is directly related to the degree of
bacterial contamination in the surgical field
v"Most pathogenic bacteria are endogenous
v'Active intervention in the foci of infection is
the most important principle, followed by
appropriate anti-infective therapy
v'lIdentification of pathogens and
susceptibility test results as early as possible
v'Empiric treatment is provided before the
pathogen is identified, and "full coverage" is
adopted for patients with severe infection
v'According to the antimicrobial spectrum,
pharmacokinetics and pharmacodynamic
characteristics of the drug, the therapeutic
drugs are selected and the treatment plan is
formulated



Perioperative glucocorticoid use

»>Inhibit perioperative stress response and
reduce postoperative trauma response
»Improve the body'’s tolerance to ischemia
and hypoxia

»Reduce complications in various organs,
including the respiratory system
»Replacement therapy, inhibition of airway‘
hyperresponsiveness, prevention and

treatment of postoperative nausea and

The effect is extensive, and the efficacy 1is
accompanied by adverse reactions

Adverse reactions are time— and dose—dependent,
and care should be taken to avoid them

Advocate for short—term medication

Assess for HPA suppression and develop a
perioperative dosing regimen

vomiting, and anti-shock
>t increases the risk of perioperative
infection, delays wound healing, induces

stress ulcers, and induces hyperglycemia

Dexamethasone is used to prevent PONV before
anesthesia induction




Perioperative glucocorticoid use

E Alternative treatments }

v'The duration of glucocorticoid therapy and
the presence of HPA axis suppression should be
considered, as well as the method and duration
of surgery

v'"No HPA suppression has occurred, and an
equivalent dose of glucocorticoids is continued
perioperatively

v'Low-risk operations or surgeries with local
anesthesia in patients with HPA axis suppression
using the original dose; For intermediate-risk
surgery, hydrocortisone is added to the original
dose to supplement the amount of
glucocorticoids

vIn patients with primary adrenal insufficiency
and secondary adrenal insufficiency, empiric
treatment can be used to prevent adrenal crisis

[ PONV prevention }

v'Dexamethasone needs a certain period
of time to take effect, and 8~10 mg IV
and 2.5~5 mg should be given before
anesthesia induction, and the dose for
children is 150 ug-kg-1

vIf postoperative PONV develops,
patients who have failed prophylactic
treatment with dexamethasone at the
beginning should not be restarted with
dexamethasone, and an equivalent dose
of methylprednisolone may be used
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postoperative-discharge-five-stage pharmacy service model

Pharmacist Service Place:

eIntraoperative drug interactions,
drug compatibility and adverse
drug reactions, anti-infective,
analgesic, nausea and vomiting and
airway management drugs are
monitored.

Review the intraoperative situation
and check for drug-related adverse
event factors

Pharmacy outpatient clinic, pre-
hospitalization center

Pharmacy evaluation, drug
information collection

High-risk groups such as those with
underlying diseases and special
drugs are screened

Preoperative doctor's order for
reorganization

Outpatient/pre-hospitalization Preoperation Intraoperation

Discharge medication education
and follow-up

General follow-up: Patients receive
via SMS and WeChat service account
Special follow-up: Patients with
underlying diseases are
recommended to follow up with the
pharmacy outpatient clinic

Postoperation Discharge

Target: Patients admitted to the hospital for elective

surgery drug regimen evaluation
Pharmacy rounds: perioperative medication education || « Efficacy and safety of VTE, pain, PONV, anti-
Doctor's order review: Ensure that the agreement plan infection, nutrition, patient compliance, and
and restructure the doctor's order are implemented implementation of protocols
correctly « Post-operative order review and review
High-risk populations: Individualized medication « Strengthen pharmaceutical monitoring and
intervention is recommended to the ERAS team before drug intervention for special and high-risk

surgery groups

Postoperative pharmacy monitoring and ERAS







