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Abstract: Drug-related problems (DRPs) are common among surgical patients, especially older patients
with polypharmacy and underlying diseases. DRPs can potentially lead to morbidity, mortality, and
increased treatment costs. The enhanced recovery after surgery (ERAS) system has shown great advan-
tages in managing surgical patients. Medication therapy management for surgical patients (established
as “surgical pharmacy” by Guangdong Province Pharmaceutical Association (GDPA)) is an important
part of the ERAS system. Improper medication therapy management can lead to serious consequences
and even death. In order to reduce DRPs further, and promote the rapid recovery of surgical patients,
the need for pharmacists in the ERAS program is even more pressing. However, the medication therapy
management services of surgical pharmacy and how surgical pharmacists should participate in ERAS
programs are still unclear worldwide. Therefore, this article reviews the main perioperative medical
management strategies and precautions from several aspects, including antimicrobial agents, antithrom-
botic agents, pain medication, nutritional therapy, blood glucose monitoring, blood pressure treatment,
fluid management, treatment of nausea and vomiting, and management of postoperative delirium.
Additionally, the way surgical pharmacists participate in perioperative medication management, and
the relevant medication pathways are explored for optimizing medication therapy management services
within the ERAS programs. This study will greatly assist surgical pharmacists’ work, contributing to
surgeons accepting that pharmacists have an important role in the multidisciplinary team, benefitting
medical workers in treating, counseling, and advocating for their patients, and further improving the
effectiveness, safety and economy of medication therapy for patients and promoting patient recovery.
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1. Introduction

Despite continuous advances in surgery, anesthesia, and perioperative care, undesir-
able complications during and after major surgery, such as pain, thrombogenesis, nausea,
and gastrointestinal paralysis, continue to present major challenges. The enhanced recovery
after surgery (ERAS) system has shown great advantages in managing surgical patients.
This system refers to a series of optimized clinical pathways with evidence-based medicine
(EBM) adopted in perioperative care to overcome the deleterious effect of perioperative
stress, accelerate postoperative rehabilitation, reduce postoperative complications, shorten
hospital stays, and reduce medical costs [1,2]. The concept of ERAS has spread to different
surgical specialties and is widely used in patients receiving surgical operations. A multi-
disciplinary team (MDT), including surgery, anesthesia, pharmacy, nursing, rehabilitation,
nutrition, and psychology, with team members made up of doctors, pharmacists, nurses,
rehabilitation therapists, and dietitians, is required in the ERAS program, especially in
cases of major surgery [2–5].

Medication therapy management is essential for surgery. Perioperative pain, nausea
and vomiting, anticoagulation, anti-infection, blood pressure management, blood glu-
cose management, nutrition management, fluid management and other aspects are all
considered in medication therapy, as well as problems related to medication therapy. How-
ever, drug-related problems (DRPs) are common among hospitalized patients, potentially
leading to morbidity, mortality, and increased treatment costs [6–10]. Patients attending
surgical wards are especially at risk due to the need for pain medication, antibiotics, and
frequent adjustments of antithrombotic regimens [8]. Mohammed et al., reported that up to
69.5% of patients had at least one DRP during their hospital stay among elective surgical
patients [8]. In addition, polypharmacy is increasingly prevalent in older patients [11,12]. It
was reported that polypharmacy occurred in 54.8% of older patients (≥65 years old) with
elective noncardiac surgery [12]. Pharmaceutical interventions can significantly decrease
DRPs and have an average cost savings of USD 1511 per case by identifying and resolving
DRPs [13,14]. Therefore, in order to reduce DRPs, morbidity, and patient costs and promote
the rapid recovery of surgical patients, there is a great need for the medication therapy
management services of surgical pharmacy in the ERAS programs.

To date, surgical pharmacy has played an increasingly important role in the manage-
ment of perioperative medication therapy. In 2015, the Guangdong Province Pharmaceu-
tical Association (GDPA) first proposed the concept of a “surgical pharmacist” in China.
In 2018, the GDPA officially applied to create the position of surgical pharmacist [15,16].
Then, in 2019, through our unremitting effort, the consensus of medical experts on the
management of perioperative medication therapy in ERAS in China was published [17].
In 2021, the GDPA established a new discipline termed “surgical pharmacy”, which is the
knowledge system of surgical pharmacists [18,19].

However, to date, medication therapy management services of surgical pharmacy
and the way surgical pharmacists take part in ERAS programs are still unclear worldwide.
Therefore, this paper reviews the main medical treatments and precautions for drug use in
the perioperative period and explores how surgical pharmacists participate in periopera-
tive medication management and develop relevant medication pathways for optimizing
medication therapy management services within the ERAS programs.

2. Perioperative Medication Therapy

Perioperative medication therapy mainly includes antimicrobial agents, antithrom-
botic agents, pain medication, nutritional therapy, blood glucose monitoring, blood pressure
treatment, fluid management, treatment of nausea and vomiting, and management of post-
operative delirium. The aspects of surgical pharmacists’ involvement are summarized as
follows (Figure 1), and the key points of medication monitoring are shown in Table 1.
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Figure 1. The main aspects of perioperative medication management and surgical pharmacists’
intervention within ERAS programs [17]. PONV: postoperative nausea and vomiting.

Table 1. Representative drugs commonly used during the perioperative period and key points of
medication monitoring.

Main Aspects Key Points of Medication Monitoring

Management of antimicrobial therapy [20–23]

1. Firmly grasp the principle of preventive and treating medicine;
2. Species selection of prophylactic and treatment medication;
3. Factors to be considered in the formulation of medication regiments: the

category of the incision, the degree of surgical trauma, possible pollution type,
the duration of surgery, the incidence of infection, the severity of the infection,
antibacterial drug prevention and treating effect, the effective concentration
of drugs at the surgical site, the bacterial drug resistance, safety, economic
factors. Try to choose a single antibacterial drug for prophylaxis;

4. Timing of prophylactic medication: intravenous infusion should be admin-
istered within 0.5–1 h before skin and mucous membrane incision or at the
beginning of anesthesia, and the operation should be started after the infusion;

5. Prophylactic medication course: the duration of effective antimicrobial cover-
age should include the entire surgical procedure.

Thrombosis prevention and antithrombotic
management [24–30]

1. Dynamically assess the patient’s risk of bleeding and VTE;
2. For patients at high risk of VTE, drug prophylaxis is the first choice if there

are no contraindications;
3. Determine the timing of drug withdrawal before surgery according to the

half-life of the drug;
4. Determine the timing of postoperative drug resumption according to the

onset time of the drug;
5. Patients receiving long-acting antithrombotic drugs can receive appropriate

antithrombotic drugs as an alternative therapy before surgery;
6. The benefits of perioperative bridging vary with different types of antithrom-

botic agents.
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Table 1. Cont.

Main Aspects Key Points of Medication Monitoring

Pain management [31–35]

1. Multimodal analgesia is recommended;
2. Surgical pharmacists should provide the following:

(1) Pain assessment and medication safety education for patients with
perioperative pain;

(2) Opioid conversion, evaluation of evidence-based medical strategy and other
pharmacy services;

(3) Pain health education and analgesic medication advice;
(4) Quality control of pain assessment.

3. There are many gastrointestinal side effects associated with nonselective
NSAID preventive analgesia, especially for patients prescribed anticoagu-
lants, aspirin, glucocorticoids or who have a history of gastrointestinal ulcer
H2 receptor antagonists; PPI or selective COX2 inhibitors can be used.

Nutrition management [36–42]

1. Nutritional risk screening and assessment should be performed, and patients
with nutritional risk should be given timely interventions;

2. Understand the metabolic changes in the body under various conditions,
choose reasonable nutritional support approaches, provide suitable nutri-
tional substrates, and avoid or reduce the occurrence of complications as
much as possible;

3. Oral nutritional supplement (ONS) or enteral nutrition (EN) is the first choice
for ERAS perioperative nutritional support;

4. When EN cannot be implemented or provide sufficient capacity and protein,
parenteral nutrition (PN) should be supplemented or selected.

Glycemic control [43–50]

1. Provide dynamic evaluation of patients with perioperative dysglycemia based on
the type of surgery, patient conditions, and medication use during hospitalization;

2. Conduct pharmaceutical care for patients with abnormal blood glucose, pay
attention to the influence of drugs on blood glucose or the interaction with
hypoglycemic drugs and perform drug restructuring. Develop individual blood
glucose control goals, treatment plans and blood glucose monitoring plans;

3. Early morning surgery is recommended for people with diabetes to minimize
the impact of fasting on blood glucose control;

4. Insulin is the preferred treatment for perioperative glycemic control;
5. Patients treated with oral hypoglycemic agents or noninsulin injectable agents

(GLP-1 analogs) are advised to discontinue the original regimen on the morning
of surgery;

6. Most hypoglycemic drugs can continue to be used following the original
treatment plan after patients return to a normal diet after surgery.

Management of blood pressure [51–54]

1. Closely monitor hemodynamics during the perioperative period to avoid
large fluctuations in blood pressure and the occurrence of hypotension;

2. For blood pressure management, individualized blood pressure control goals
and treatment plans should be formulated according to the specific situation
of patients, the degree of disease, the type of surgery;

3. Preoperative discontinuation of calcium channel blockers is not recom-
mended, and initiation of calcium channel blockers may be considered for
patients who cannot tolerate β –blockers;

4. ACEI should be discontinued or reduced before surgery, while ARB should
be discontinued on the day of surgery or before surgery until the fluid volume
is restored;

5. Preoperative withdrawal of diuretics is recommended;
6. For patients with a history of hypertension, the risk of hypotension during

the perioperative period is much higher than hypertension, and sympath-
omimetic drugs such as norepinephrine and dopamine can be used to increase
blood pressure;

7. Particular attention should be given to the effects of perioperative analgesics
and anesthetics on blood pressure.
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Table 1. Cont.

Main Aspects Key Points of Medication Monitoring

Fluid management [55–58]

1. According to different therapeutic purposes, disease states and stages, a reasonable
fluid treatment plan is formulated and implemented individually;

2. Maintain the homeostasis of body fluids and avoid postoperative complications
and gastrointestinal dysfunction due to fluid overload or organ insufficiency;

3. For patients who have insufficient blood volume and need a large amount of
fluid replacement, it is recommended to supplement the crystalloid solution and

infuse the colloidal solution appropriately to control the infusion volume and
reduce tissue edema;

4. For patients who do not have hypovolemia (only extracellular fluid or
functional extracellular fluid), it is recommended to supplement the physiological

requirement with a crystalloid solution;
5. For critically ill patients who require a large amount of fluid resuscitation,

especially when complicated with acute lung injury, it is recommended to choose
albumin for goal-directed restrictive fluid therapy.

Management of postoperative nausea and
vomiting (PONV) [59–63]

1. Identify the patient’s risk for PONV and take corresponding preventive
measures according to the patient’s risk grade;

2. Use multimodal prophylaxis in patients with one or more risk factors;
3. Administer PONV prophylaxis Using two agents in adults at 1–2 risks for PONV;
4. Administer PONV prophylaxis Using four agents in adults at > 2 risks for PONV;
5. For patients who do not receive PONV prophylaxis, low-dose 5-HT3 receptor

antagonist therapy remains the first line for dealing with the occurrence of PONV;
6. If PONV prophylaxis fails, drugs with different mechanisms of action may be

used for prophylaxis.

Management of postoperative delirium
(POD) [64–74]

1. Identify risk factors for POD;
2. Central anticholinergic drugs, benzodiazepines, and pethidine should

be avoided;
3. Current first-choice pharmacologic agents for delirium treatment are antipsy-

chotic medications, including haloperidol, olanzapine, and quetiapine;
4. Dexmedetomidine is also being used as a primary therapy for delirium.

2.1. Management of Antimicrobial Therapy

Surgical site infection (SSI) is a common postoperative complication and is the third
most common nosocomial infection [75]. It was reported that SSI accounts for approxi-
mately 15–25% of all nosocomial infections and approximately 37% of the infections that
occur in surgical patients [20–22]. The use of perioperative antibiotics is thought to be an
important means to decrease wound infection. However, the irrational use of antibiotics
can not only prolong the recovery time but also lead to the serious effects of antibiotic
resistance [23].

According to the guiding principles for the clinical use of antibiotics (version 2015) [76],
the use of prophylactic antibiotics should follow the principles of preventive medication
and should be based on the type of surgical incision, the degree of surgical trauma, the type
of possible contaminating bacteria, the duration of the operation, the chance of infection,
the severity of the consequences, the levels of evidence for antimicrobial prophylaxis,
the influence of drug resistance, economic evaluation and other factors. The need for
the prophylactic medication of antibacterial drugs, appropriate antibacterial drugs and
appropriate dosing regimens should be considered comprehensively.

2.2. Thrombosis Prophylaxis and Antithrombotic Management

Surgery is a well-recognized risk factor for thromboembolic disease. Since surgical
patients are significantly more likely to develop venous thromboembolism (VTE) than
ambulatory patients and experience higher rates of VTE recurrence and bleeding complica-
tions during VTE treatment, a trade-off must be considered in perioperative anticoagulant
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management. Existing evidence suggests that a targeted prophylaxis/treatment strategy
based on patient-level variations would optimize the patient’s risk/benefit relationship and
improve perioperative patient management [24]. However, the perioperative management
of antithrombotic therapy, including anticoagulant and antiplatelet agents, often presents
a dilemma for clinical practice. Although there is a relative paucity of well-designed clinical
trials to inform the best perioperative practices in this area, most patients undergoing
surgery are likely to benefit from pharmacologic prophylaxis [25]. The ninth edition of
the ACCP guidelines on VTE risk assessment and prevention specifically recommends
the Caprini score to quantify VTE risk and make prophylaxis recommendations for peri-
operative patients. The recommendations for perioperative management of thrombosis
prophylaxis and antithrombotic therapy are shown in Table 1 [26–30].

2.3. Pain Management

Postoperative pain is acute pain that occurs immediately after surgery. Both undertreat-
ment and overtreatment of acute postoperative pain can lead to severe consequences. Good
pain management can reduce postoperative stress, accelerate the recovery of intestinal
function, promote early recovery of patients, and improve the quality of life of patients after
surgery [77]. Medication is essential in the treatment of pain. Postoperative analgesia needs
to consider the following factors comprehensively: age, anxiety level, surgical method and
process, individual body condition, and response to drugs or treatment [31–35]. During
the perioperative period, the pain severity of patients and the efficacy of analgesic drugs
should be dynamically assessed, and adverse reactions should be monitored. Analgesic
drugs should be evaluated for adequacy and excess, and the medication regimen should be
modified in time.

2.4. Nutrition Management

In surgical patients, especially in elderly individuals, malignant tumors, gastroin-
testinal diseases, and nervous system diseases are all commonly associated with a high
malnutrition risk [36,78]. Nutritional status is an independent and effective indicator for
predicting the incidence and mortality of perioperative complications [79–81]. In addition,
the malnutrition risk in hospitalized patients was > 40% and higher after discharge [82].
Therefore, during the perioperative period, nutritional risk screening and assessment
should be performed, and patients with nutritional risk should be given timely considera-
tion and intervention.

2.5. Glycemic Control

Surgical patients frequently experience hyperglycemia, and undiagnosed insulin resis-
tance is identified on the day of surgery (DOS) [83,84]. Surgical patients with diabetes are
increasingly common and are more likely to present with glycemic control challenges [85].
Studies have shown that perioperative dysglycemia is associated with adverse postop-
erative clinical outcomes, including an increased incidence of postoperative infection,
delayed wound healing, poor postoperative recovery and prolonged hospital stay, as well
as an increased risk of surgery and perioperative mortality [84,86–88]. There is a 30% in-
creased risk of adverse events for each 20-mg/dL increase in the mean glucose level [89,90].
Good glycemic control in the perioperative period is of great significance in improving the
prognosis of patients.

2.6. Management of Blood Pressure

Perioperative blood pressure fluctuations directly affect the prognosis of patients.
Good blood pressure control is of great significance for preventing intraoperative compli-
cations and improving the prognosis of patients. Abnormal fluctuations in perioperative
blood pressure include hypertension and hypotension. Perioperative hypertension is usu-
ally caused by increased activity or insufficient inhibition of the autonomic nervous system
and is related to patients’ emotions, such as tension and anxiety, primary hypertension,
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secondary hypertension, volume overload, anesthesia and other influencing factors [51].
Perioperative hypotension is relative to the patient’s basic blood pressure. It is related to
the patient’s underlying diseases, the use of anesthesia or anesthetic drugs, neuroreflex
hypotension, postural hypotension, supine hypotension syndrome, surgery and other
factors, which can cause hypoperfusion of tissues and organs, and increase the risk of
postoperative delirium, stroke, myocardial ischemia, myocardial infarction, acute kidney
injury and postoperative mortality [52].

2.7. Fluid Management

The normal metabolism of water, electrolytes and acid-base balance in the human
body are important factors in maintaining the stability of the body’s internal environment,
which is an indispensable condition for the normal life activities of the body. Insufficient
infusion can cause hypoperfusion, microcirculation disorders, and organ insufficiency in
patients with heart, kidney, brain and other vital organs. Excessive infusion can cause
postoperative intra-abdominal hypertension and interstitial edema, affect the healing of
anastomosis and the recovery of gastrointestinal function, and increase the probability
of systemic infection, both of which can lead to increased postoperative morbidity and
mortality [55,56].

The goal of perioperative fluid therapy in the ERAS protocol is to maintain the home-
ostasis of body fluids and avoid postoperative complications and gastrointestinal dysfunc-
tion due to fluid overload or organ insufficiency. In the perioperative period, a goal-directed
circulatory management strategy is advocated, especially for complex surgery and critically
ill patients [57].

2.8. Management of Postoperative Nausea and Vomiting

Postoperative nausea and vomiting (PONV) were found in approximately 30% of
general surgical patients and as high as 80% of high-risk patients, which can lead to elec-
trolyte disorders, wound dehiscence, esophageal rupture and delayed discharge time [91].
It was reported that risk factors for PONV included age (<50 years old), female sex, non-
smoker, history of motion sickness or PONV, opioid analgesia and surgery type [59]. For
the selection and use of PONV drugs, the risk of PONV should first be assessed in pa-
tients. It was recommended that multimodal prophylaxis be used in patients with one
or more risk factors [60]. In ERAS pathways, multimodal prophylactic antiemetics are
recommended [60].

2.9. Management of Postoperative Delirium

Delirium is a common and harrowing complication during the postoperative period,
especially in older patients. Postoperative delirium occurs in 17–61% of major surgeries,
which may cause cognitive decline, prolonged length of stay (LOS), decreased functional
independence, increased risk of dementia, caregiver burden, health care costs, morbid-
ity and mortality [92,93]. Older age, dementia (often not recognized clinically), frailty,
functional disabilities, the severity of concurrent illness, type of operation, ICU admission
after surgery, a high burden of coexisting conditions and postoperative pain are common
predisposing factors [64,65]. Male sex, poor vision and hearing, depressive symptoms,
mild cognitive impairment, laboratory abnormalities, and alcohol abuse have also been
associated with increased risk [66]. Delirium can be prevented, and 30–40% of cases are
assumed to be preventable before its onset [94]. Pharmacological prevention and treatment
are important aspects.

3. How Surgical Pharmacy Is Engaged in Perioperative Medication Management

As shown above, medication therapy involves all aspects of the preoperative and
postoperative periods and includes special management of certain drugs, such as anesthet-
ics, psychotics, radiopharmaceuticals, off-label medication, and proton pump inhibitors
(shown in Figure 1) [17]. The key points of medication monitoring are depicted in Table 1.
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Surgical pharmacists are indispensable as ERAS team members; they can focus on patients
to formulate clinical drug treatment strategies, prescribe rational drug use based on medi-
cation treatment management, pharmaceutical evaluation and monitoring of patients with
underlying diseases, manage patients throughout the perioperative period, and coordinate
multidisciplinary comprehensive diagnosis to promote recovery from surgery. There is
evolving literature that proves the collaborative contributions of pharmacists in selecting
pharmacotherapy or alternative drugs, minimizing misuse or overuse of medications, con-
tributing to improved outcomes, reducing complications and decreasing costs and thus
shortening LOS [95–102]. The detailed entry points for surgical pharmacists to participate
in perioperative ERAS medication therapy management are as follows [17]:

3.1. Make an Estimate of Medication Deprescribing and Therapy-Related Problems before Surgery

The pharmacist performs a pharmaceutical assessment of the patient before hospi-
talization or admission and obtains a complete medication and allergy history, including
medication purpose, drug name (generic name, trade name), specifications, usage and
dosage, and medication course [103]. The medication list is collected and analyzed, and
the patient’s previous medication is compared with the prescribed pre-surgery medication.
The pharmacist considers the need to discontinue the use of drugs, drug interactions, and
repeated drug use and analyzes the pharmacokinetics, followed by reforming and simplify-
ing the prescription and making a list of medication interventions and recommendations. In
addition, surgical pharmacists should clarify the content of perioperative drug monitoring
and make a detailed monitoring plan.

3.2. Implement ERAS Standardized Medication Treatment Path during the Perioperative Period

A list of the common surgery-related drugs is formulated. Considering different
diseases, surgical types, special populations and other factors, the process and focus of
medication therapy management should be adjusted individually, and the whole-course
medication therapy plan and working pathway of ERAS suitable for the hospital should
be developed jointly with doctors [104,105]. In addition, surgical pharmacists can provide
drug consultation and training to ERAS teams from the perspective of drug treatment-
related issues, such as drug safety, drug interactions, adverse drug reactions, and drug use
characteristics in specific populations. At the same time, surgical pharmacists will evaluate
the efficacy of medication therapy to jointly improve the team’s medication therapy level
in the implementation of ERAS.

3.3. Hospital Medication Education and Follow-Up

Surgical pharmacists can conduct postoperative medication education for patients
according to the specific disease type, postoperative category and key use of drugs, the
efficacy indicators of medication therapy, adverse reactions and medication compliance.
Unified follow-up plans and forms should be developed, which should be diversified and
individualized based on specific diseases and medications.

4. Workflow and Work Path of Medication Treatment Management

The whole-process management of perioperative medication therapy in ERAS requires
pharmacists to participate in the pharmaceutical evaluation, medication reconciliation, de-
prescribing, pharmaceutical care, medication education and follow-up after discharge [106].
After a discussion with authoritative pharmaceutical experts in this field in China, the
workflow and work path was finally determined. Therefore, the scope of pharmacist partic-
ipation in ERAS medication treatment management can be divided into five stages [17]:
stage I: Pre-admission/outpatient pharmaceutical care; stage II: Preoperative pharma-
ceutical evaluation and service; stage III: Intraoperative pharmaceutical care; stage IV:
Postoperative pharmaceutical assessment and care; stage V: Medication education and
follow-up for the discharge. The specific workflow chart for surgical pharmacists within
the ERAS programs is shown in Figure 2.
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4.1. Stage I: Pre-Admission/Out-Patient Pharmaceutical Care

Before admission, surgical pharmacists will take a medication therapy review and col-
lect patients’ personal medication history in detail before surgery, according to the specific
situation, to conduct drug reconciliation [107], drug discontinuation/bridging/replacement
therapy, deprescribing, provide pharmaceutical recommendations for ERAS short-term
drug protocols individualized for each patient and generate pre-evaluation records [108].
The pre-evaluation of recommendations for medication is communicated to the ERAS team,
and the next step is determined through a comprehensive clinical assessment.

4.2. Stage II: Preoperative Pharmaceutical Assessment and Service

A pharmaceutical assessment is conducted for patients admitted for elective surgery
after pre-admission evaluation, which is throughout the whole process of ERAS. The key
points of preoperative pharmaceutical care include (1) Preoperative medication education
for patients; (2) The review of prescriptions based on outpatient pharmacy pre-assessment
records to ensure high adherence to medication reconciliation [109]; and (3) For high-risk cases
in preoperative assessment, individualized drug intervention plans are recommended to the
ERAS treatment team before surgery to optimize ERAS medication treatment [106,110].

4.3. Stage III: Intraoperative Pharmaceutical Care

The patients are typically in the operating room under anesthesia during surgery, and
the key points of intraoperative pharmaceutical care include the following: (1) Appropri-
ate indications, variety and timing of antibacterial drugs applied in the operating room;
(2) Knowledge of intraoperative drug interactions, drug compatibility and adverse drug re-
actions, with emphasis on monitoring analgesic drugs, analgesic pump application, airway
management and water and electrolyte balance; (3) Review of postoperative medication
prescriptions and recognition of risk factors of underlying drug-related adverse events.

4.4. Stage IV: Postoperative Pharmacy Reassessment and Monitoring

Patients need to be involved in pharmaceutical care after surgery. Medication manage-
ment includes assessment of postoperative pain, nausea and vomiting monitoring [110],
nutrition status, venous thromboembolism, infection prevention and treatment, and the rea-
sons for poor efficacy, safety, adherence [111], and execution accuracy of ERAS medication
therapy. Postoperative medication reconciliation and dynamic pharmaceutical monitoring
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are instituted for drug treatment effects, adverse reactions, drug–drug interactions, and
drug administration in special populations.

4.5. Stage V: Medication Education and Follow-Up after Discharge

Medication education for postoperative patients can be provided according to the
type of disease, operation, drug and follow-up time. A plan can be set according to the
disease and drugs prescribed, and follow-up can be performed in the form of mobile
application [112,113], pharmacy clinic [114], telephone, email and other forms of follow-up
information systems [115,116].

5. Conclusions

Surgical patients are typically administered a wide variety of medications, and the
surgery itself, underlying diseases, and preoperative or postoperative treatments affect
the pharmacokinetics. The quality of medical care for surgical patients is not only related
to the surgery itself but also closely related to medication. Postoperative complications,
comorbidities and improper medication can lead to serious consequences and even death
of the patients. Pharmacists have played an important role in recognizing DRPs and
medication management. This article will be beneficial for guiding surgical pharmacists to
carry out their work in an ERAS team. Surgical pharmacists can participate in perioperative
medication therapy management, formulate patient-centered clinical medication therapy
strategies, and provide medication therapy management dominated by rational drug
use to improve the effectiveness, safety and economy of medication therapy for patients
and promote medical safety. In addition, this review contributes to surgeons accepting
pharmacists as having an important role in the multidisciplinary team, assisting medical
workers in treating, counseling, and advocating for their patients.

However, the successful implementation of surgical pharmacy services within the
ERAS programs requires the patients’ and surgical pharmacists’ active participation. In
recent years, we have established the system of surgical pharmacy, compiled the teaching
materials of surgical pharmacy, and carried out the training of surgical pharmacy nation-
wide to strengthen the mastery and application of professional knowledge of surgical
pharmacy by pharmacists. During our work, a habit and protocol of record keeping (prefer-
ably electronic) need to be developed to allow a regular periodic audit of the outcomes
and guide further learning and continuous improvement. In addition, future research with
more detailed descriptions to evaluate the impact of each of the pharmacists’ interventions
is necessary in order to guide pharmacists and medical workers. The problems found
should be summarized in time and solved to form a virtuous cycle, and more details items
of medication therapy management within ERAS programs should be refined continuously.
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