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Background Introduction01



 Each year, there are 313 million surgeries worldwide, with more than 4.2 million (1.34%) all-cause deaths occurring

within 30 days postoperatively. Postoperative deaths account for 7.7% of total global deaths, making it the third leading

cause of death.

 Common causes of postoperative death include sepsis, bleeding, malignancies, and embolism, with bleeding being the

second most common cause of early postoperative death after sepsis.

 Managing bleeding and embolic events in perioperative patients is critically important.

Nepogodiev D, et al. Lancet. 2019, 393(10170):401.

Stefani LC, et al. J Clin Anesth. 2018, 49:79-86.



Perioperative Management of

Antithrombotic Therapy (ACCP)

Management of severe peri-operative 

bleeding: Guidelines from the 

European Society of Anaesthesiology

and Intensive Care（ESAIC）

Update to the Clinical Practice 

Guidelines on Patient Blood 

Management 

(STS/SCA/AmSECT/SABM )

Guideline for perioperative 

patient blood management

(National Health Commission of 

the People's Republic of China)

American College of Surgeons’ 

Guidelines for the Perioperative 

Management of Antithrombotic 

Medication (ACS)

Several guidelines have been published on the management of perioperative bleeding and coagulation:

 Perioperative Bleeding Management: The European Society of Anesthesiology and Intensive Care (ESAIC), the Society of Thoracic

Surgeons (STS), and other organizations have released relevant guidelines. In China, industry standards for perioperative blood

management, as well as guidelines specific to different types of surgeries, have also been published.

 Perioperative Antithrombotic Therapy Management: The American College of Chest Physicians (ACCP) and the American College of

Surgeons (ACS) have successively issued relevant guidelines.
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Medication Management Consensus
01

Drug Evaluation and Selection
02

Medication Management



 Includes commonly used non-

blood product hemostatic drugs.

 Jointly developed by pharmacy 

and clinical medical experts. 

 It provides a detailed introduction 

to the pharmaceutical care of 

hemostatic drugs, including drug 

interactions, adverse reactions, etc.

1. Medication Management-Hemostatic Drugs



1. Hemostatic drugs used 

in perioperative period 

and their mechanism of 

action

Antifibrinolytic drugs, Hemocoagulase

from snake venom, Vitamin K. 

Desmopressin, Ethamsylate, 

Carbazochrome sodium sulfonate

2. Suggestions on the 

application of hemostatic 

drugs in perioperative 

period

Bleed risk assessment; Clinical 

application of hemostatic drugs

3. Pharmaceutical Care

Precautions for use; Key monitoring 

points

Chinese Expert Consensus on the Management of 

Non-Blood Hemostatic Drugs During Perioperative Period



Chinese Expert Consensus on the Management of

Non-Blood Hemostatic Drugs During Perioperative Period

In addition to surgical factors, it is recommended to comprehensively and systematically assess the patient for other potential bleeding

risk factors before surgery, including patient-specific factors and drug-related factors.

 Physical Examination Focus: Include the patient's general nutritional status and signs related to bleeding disorders.

 Assessment for Abnormal Bleeding: Check for the presence of abnormal bleeding, spontaneous bleeding, or significant bleeding

after minor trauma.

 Medical History Assessment: History of previous surgeries or trauma; Presence of significant postoperative bleeding, whether

immediate or delayed; History of blood transfusions; For female patients, inquire about any history of menorrhagia (heavy

menstrual bleeding).

 Medication History Assessment: Determine whether the patient has a history of taking oral antiplatelet or anticoagulant drugs,

whether they have discontinued the medication, and if so, how long it has been since they stopped.

 Coagulation Function Tests

Bleeding Risk Assessment — Patient Factors/Drug Factors



Clinical Application Recommendations for Hemostatic Drugs

Chinese Expert Consensus on the Management of

Non-Blood Hemostatic Drugs During Perioperative Period

1. Before operation, it is necessary to systematically evaluate whether the patient has any risk factors that cause bleeding, and intervene

accordingly according to the risk factors. If necessary, hemostatic drugs should be used preventively to reduce the risk of bleeding

during and after operation. (Recommendation level: Strong recommendation)

2. For patients undergoing CPB heart surgery, major orthopedic surgery, partial gynecological surgery and other operations with estimated

blood loss of >500 mL or moderate blood loss (such as liver transplantation, hepatectomy, trauma surgery and some neurosurgical

operations, etc.), it is suggested to prevent the use of tranexamic acid before operation (unless contraindicated) to reduce the amount of

blood loss and blood transfusion requiremen. (Recommendation level: Strong recommendation)

3. For surgical patients with high bleed risk, especially those who are undergoing heparin or low molecular weight heparin and need

emergency surgery, low-dose of hemocoagulase can be used before and during surgery, and if necessary, it can be used after surgery.

(Recommendation level: Weak recommendation)

4. For patients with decreased synthesis of coagulation factors Ⅱ, Ⅶ, Ⅸ and X caused by liver dysfunction, vitamin K can be

supplemented to enhance coagulation function; For patients who have been using VKA for anticoagulant therapy for a long time, it is

suggested to be stopped 5 days before operation, and INR should be detected before operation. If INR is > 1.5, vitamin K should be

supplemented to restore INR to normal. (Recommendation level: Strong recommendation)

5. For patients with platelet dysfunction (such as patients with von Willebrand, mild hemophilia A or uremia without contraindications)

and those who used antiplatelet drugs before operation, it is recommended to prevent the use of DDAVP to reduce bleeding during

invasive operation; DDAVP is recommended for patients with bleeding caused by abnormal platelet function after CPB heart surgery.

(Recommendation level: Strong recommendation)



 The usage precautions for

tranexamic acid, aminocaproic

acid, hemocoagulase from snake

venom,, vitamin K, desmopressin,

etamsylate, and carbazochrome

sodium sulfonate have been

summarized.

 This includes contraindications,

drug interactions, incompatibility

with other drugs, considerations

for special populations, adverse

reactions, and other precautions.

 This summary can provide a

reference for the pharmaceutical

care provided by surgeons and

pharmacists.

Chinese Expert Consensus on the Management of

Non-Blood Hemostatic Drugs During Perioperative Period



1. Medication Management – Antithrombotic Drugs

Recommendation for Antithrombotic Treatment Agreement between 

Pharmacists and Physicians

① Postoperative Anticoagulation Therapy Protocol for Cardiothoracic and

Cardiovascular Surgery

② Warfarin Anticoagulation Dose Adjustment Protocol

③ Antithrombotic Therapy Protocol for Atrial Fibrillation

④ CABG Perioperative Antiplatelet Therapy Protocol

⑤ Antithrombotic Therapy Protocol for Acute Ischemic Stroke

⑥ Antithrombotic Therapy Protocol for Acute Pulmonary Embolism (PE)

⑦ Antithrombotic Therapy Protocol for Deep Vein Thrombosis (DVT)



 The consensus focuses on the dimensions through which pharmacists can fully participate in perioperative medication management within the

Enhanced Recovery After Surgery (ERAS) team, collaborating in comprehensive multidisciplinary diagnosis and treatment practices to

optimize related medication therapy pathways.

 The emphasis on antithrombotic drug management lies in the prevention of perioperative venous thromboembolism (VTE) and the

management of antithrombotic therapy in patients already receiving such treatment prior to surgery.

Authored by experts from the Sixth Affiliated Hospital of Sun Yat-sen University.

Expert Consensus on 

Perioperative Medication 

Management in 

Enhanced Recovery after 

Surgery



2.  Medication Evaluation and Selection

Target Medications：

Same-class drugs with identical mechanisms of action;

Same drugs from different manufacturers.

Evaluation Rationale：

Although these drugs share the same mechanism of action, differences in
pharmaceutical properties and cost-effectiveness make clinical selection
challenging.

Evaluation Significance：

Conducting multidimensional evaluations provides a reference for hospitals
in drug selection and promotes rational clinical drug use.



Scoring Criteria

Pharmaceutical 

Properties

Indications Clinically necessary, first choice 

Clinically needed, second choice 

Multiple optional drugs available

Pharmacological Action Clinically effective with a clear mechanism of action 

Clinically effective, mechanism of action not fully clear 

Moderate clinical efficacy, unclear mechanism of action

In vivo Process In vivo process clear, pharmacokinetic parameters complete

In vivo process mostly clear, pharmacokinetic parameters 

incomplete

In vivo process unclear, no pharmacokinetic studies

Pharmaceutics and Usage 

Methods (multiple selections 

possible)

Main components and excipients defined 

Suitable dosage form 

Manageable dosage 

Appropriate frequency of administration 

Convenient to use

Consistency Evaluation Original brand/reference drug

Generic drugs that have passed the consistency evaluation 

Non-original brand or generics that have not passed the 

consistency evaluation 

Efficacy

Recommended by treatment guidelines (National Health 

Administrative Department) 

Guideline Level I recommendation (Evidence Grade A 18, 

Grade B 17, Grade C 16, Others 15) 

Guideline Level II and below recommendation (Evidence 

Grade A 14, Grade B 13, Grade C 12, Others 11) 

Expert consensus recommendation 

No recommendations above 

Safety

Adverse Reaction 

Conditions

Symptoms minor, no treatment needed or CTC 

grade 1 

Symptoms mild, intervention required or CTC 

grade 2 

Symptoms noticeable, intervention required or CTC 

grade 3 

Symptoms severe, life-threatening or CTC grades 4-

5, incidence <0.1% 

Symptoms severe, life-threatening or CTC grades 4-

5, incidence 0.1%-1% 

Symptoms severe, life-threatening or CTC grades 4-

5, incidence >0.1%-10% 

Symptoms severe, life-threatening or CTC grades 4-

5, incidence > 10% 

Special Populations 

(multiple selections 

possible)

Suitable for children 

Suitable for elderly 

Suitable for pregnant women 

Suitable for breastfeeding women 

Suitable for those with abnormal liver function 

Suitable for those with abnormal kidney function

Drug Interaction Induced 

Adverse Reactions

Mild to moderate; generally no need to adjust 

dosage 

Severe; dosage adjustment needed 

Contraindicated; prohibited from concurrent use 

Other (multiple selections 

possible)

All adverse reactions are reversible 

No teratogenic or carcinogenic effects 

No special medication warnings required 

Cost-Effectiveness

Average Daily Treatment 

Cost of the Evaluated 

Medication (percentage，

single choice)

Lowest P20% 

P20%~40% Range

P40%~60% Range

P60%~80% Range

P80%~100% Range

Other Attributes

National Health Insurance National health insurance class A, no payment 

restrictions 

National health insurance class A, with payment 

restrictions 

National health insurance class B/negotiated drugs, no 

payment restrictions 

National health insurance class B/negotiated drugs, with 

payment restrictions 

Not included in the national health insurance catalog

Essential Medicines Included in the “National Essential Medicines List”, no 

requirements 

Included in the “National Essential Medicines List”, 

with requirements 

Not included in the “National Essential Medicines List”

Storage Conditions Store at room temperature 

Store at room temperature, protected from light 

Store in a cool place 

Store in a cool place, protected from light 

Refrigerated/frozen storage

Shelf Life of Medication More than 36 months 

24~36months

Less than 24 months

Global Usage Available in the USA, Europe, and Japan 

Available in either the USA, Europe, or Japan 

Not available in the USA, Europe, and Japan 

Producer Information Manufacturer is among the top 50 pharmaceutical 

companies in global sales (American Pharma Managers) 

Manufacturer listed in the top 100 pharmaceutical 

companies by the Ministry of Industry and Information 

Technology 

Other



Drug Evaluation and Selection- Recombinant Human Coagulation 

Factor VIII

 All recombinant human coagulation factor VIII drugs can temporarily replace the missing factor VIII in patients, sharing the 

same mechanism of action. However, they differ in pharmaceutical properties, cost-effectiveness, and other attributes. 

 After evaluation, the drugs were ranked based on their scores, serving as a reference for drug selection.

Evaluation Dimension
百因止

ADVATE

任捷

Xyntha

绿茵芷

GreenGe

ne F   

诺易

NovoEight

科跃奇

Kovaltry    

安佳因

Omfilocto

cog alfa 

Drug Characteristics 18 17.8 18 18 18 18

Efficacy 20 20 20 20 20 20

Safety 17 16 15 15.5 17.5 15

Economic Aspects 8 11 8 11 8 11

Other Attributes 12 11 8.5 12.5 12.5 8

Total Score 75 75.8 69.5 77 76 72

Evaluation score results for 6 types of recombinant human coagulation factor 

VIII Column

Expert Consensus on the Evaluation and Selection of Recombinant Human 

Coagulation Factor VIII Drugs



Drug Evaluation and Selection – Low Molecular Weight Heparin

Authored by experts from the General Hospital of Southern Theatre Command of PLA.

 A clinical evaluation was conducted on different low molecular weight heparin (LMWH), including bemiparin, 

dalteparin, enoxaparin, nadroparin, and heparin. 

 Due to the varying daily costs of LMWHs for different indications, the final evaluation results were summarized 

according to the specific indications.

Evaluation Dimension
Sodium Low Molecular 

Weight Heparin
Enoxaparin 

Sodium
Nadroparin 

Calcium Injection
Dalteparin Sodium 

Injection
Bemiparin Sodium 

Injection

Drug Characteristics 18.6 19.8 17.8 18.8 16.8

Efficacy 16 17.8 16 16 16

Safety 10 10.5 9 9.5 10

Economic Aspects 17 14 14 17 8

Other Attributes 13 16.5 16 17 10.5

Total Score 74.6 78.6 72.8 78.3 61.3

Evaluation score results for LMWH class drugs in the prevention of thromboembolic diseases

Evaluation 
Dimension

Sodium Low Molecular 
Weight Heparin

Enoxaparin 
Sodium

Nadroparin Calcium 
Injection

Dalteparin
Sodium Injection

Bemiparin Sodium 
Injection

Drug Characteristics 18.6 19.65 18 19 14.8

Efficacy 14 17.7 14.5 14.5 0

Safety 10 10.5 9 9.5 10

Economic Aspects 8 8 11 14 0

Other Attributes 13 16.5 16 17 10.5

Total Score 63.6 72.35 68.5 74 35.3

Evaluation score results for LMWH class drugs in the treatment of thromboembolic diseases

Expert Consensus on the Rapid Clinical Comprehensive 

Evaluation of Original Low Molecular Weight Heparin
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Workflow of Surgical Pharmacists

Medication 
Evaluation

01 02

Medication 
Reconciliation

03

Deprescribing

04

Medication 
Monitoring

05

Medication 
Education

06

Post-Discharge 
Follow-up



Multidisciplinary Integrated Collaboration



Patient Condition

When choosing a 

hemostatic or 

antithrombotic drug 

regimen, thoroughly 

assess the patient's 

bleeding and thrombotic 

risks, along with their 

medical history.

Drug Properties

1. Manage perioperative 

antithrombotic drugs 

considering their 

characteristics, including 

discontinuation, timing, and 

bridging.

2. Select appropriate 

hemostatic drugs based on 

their properties.

Precautions

Contraindications, 

drug interactions, 

incompatibilities, 

special populations, 

etc.

Rational Use

Clinical pharmacists 

need to assess from 

multiple aspects such as 

patient conditions, drug 

characteristics, and 

precautions.

Effectiveness 

Evlaution

Clinical pharmacists assess by 

observing intraoperative 

bleeding, postoperative 

bleeding, and thrombotic 

conditions; they must also pay 

attention to adverse drug 

reactions.

Surgical pharmacists manage perioperative bleeding or coagulation patients primarily by evaluating multiple aspects such as

patient conditions, drug characteristics, and precautions to ensure rational use of hemostatic and antithrombotic drugs during

the perioperative period. They also assess the effectiveness of these medications based on the occurrence of bleeding and

thrombosis. Additionally, they monitor for adverse drug reactions in patients, make assessments, provide essential treatment

when reactions occur, and offer medication education based on the patient's condition during this process.

Key Focus Areas in Management Tasks



Workflow

1. Medication Reconciliation and Deprescribing:

 Review medical history; Review medication orders; Identify drug-related problems.

2. Formulating Hemostasis/ Antithrombotic Treatment Plan:

 Assessment of bleeding/embolism risk; Confirming patient’s medication needs;

Medication recommendations.

3. Pharmaceutical Care After Treatment:

 Evaluation of treatment effectiveness; Assessment of treatment risks;

Pharmacotherapy intervention.

4. Management of Long-term Medication Patients

 Medication education; Post-discharge follow-up.



Comprehensive Management

Internet 

Hospital

Home-based 

patients

Local hospital 

testing

Test results or issues uploaded

Pharmacist 

provides answers

Dosage adjustments or 

answers to questions

Pharmaceutical 

Clinic

Nanfang Hospital Internet Hospital
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 Evaluating the impact of pharmacist-led remote management of warfarin using smartphone

applications on anticoagulation therapy

 The pharmacist-led remote warfarin management model improved patients' understanding

of warfarin therapy and increased the time in the therapeutic range (TTR).

 There was no significant difference in medication adherence and safety compared to

traditional pharmacy services.

 The application established a communication platform for patients and pharmacists,

facilitating timely warfarin management and improving efficiency.

Jiang S, et al. Evaluation of a Pharmacist-Led Remote Warfarin Management Model Using a Smartphone

Application (Yixing) in Improving Patients' Knowledge and Outcomes of Anticoagulation Therapy. Front

Pharmacol. 2021, 12:677943.

Impact of Smartphone Applications on the Management of Anticoagulation Therapy



 A retrospective analysis of anticoagulation treatment outcomes in patients with liver cirrhosis complicated by portal vein thrombosis at our hospital showed

that the complete recanalization rate in the anticoagulation group was significantly different compared to the non-anticoagulation group.

 A prospective study used therapeutic drug monitoring (TDM) to guide rivaroxaban dosage adjustments in such patients. Ten patients were initially enrolled,

five of whom did not reach the target blood concentration of rivaroxaban. After dosage adjustments, four patients reached the target. More patients will be

included, and follow-up studies will continue to explore the impact of TDM on treatment outcomes in this patient population.

Exploring Therapeutic Drug Monitoring of Anticoagulants Based on Real-world 

Data from Pharmaceutical Care

Unpublished data

IRB Approval

No. Item Name Test Result Reference Range

1 Rivaroxaban 4.51 6–87 (trough)

189–419 (peak, once daily)

Clinical Pharmacist's Recommendations and Explanations:

Rivaroxaban must be taken continuously for at least 2.5 days to achieve a steady-state 

concentration. The patient started taking rivaroxaban 10 mg qd on May 21, 2024, and has reached a 

steady-state concentration. The current blood concentration is the trough concentration. 

Plasma trough concentration for rivaroxaban VTE treatment should be 6–87 ng/mL, and the 

patient’s current concentration is lower than the lower therapeutic concentration threshold

The patient’s GFR is 55.01 mL/min/1.73m².

Recommendation: based on the patient’s current coagulation markers, it is recommended to 

increase rivaroxaban dose to 15 mg qd for treatment.

If there are changes in liver or kidney function, bleeding, poor anticoagulation efficacy, the patient 

undergoes surgery or invasive interventions, trauma, gastrointestinal malabsorption, or the use of 

drugs that interact with rivaroxaban, the blood concentration of rivaroxaban should be monitored 

again when thrombolytic therapy is required.



 The elimination of M8 (the metabolite of ticagrelor) is an important factor in

determining the recovery of platelet function.

 Although CYP2C19 and SLCO1B1 gene variations are related to the

pharmacokinetics of ticagrelor or M8, they did not have a significant impact

on platelet function recovery in this study.

Zhu Q, et al. Pharmacokinetic and Pharmacogenetic Factors Contributing to Platelet Function 

Recovery After Single Dose of Ticagrelor in Healthy Subjects. Front Pharmacol. 2019, 10:209.

Analysis of Factors Affecting Platelet Function After Discontinuation of Ticagrelor



 ABCB1, CYP2C19, and PON1 all play important roles in the activation of clopidogrel.

 The data indicate that the CYP2C19*2 variant is associated with clopidogrel resistance, and this association is statistically
significant.

 Stratified by NIHSS score greater than 3, the risk of clopidogrel resistance is related to changes in the antiplatelet therapy 
regimen.

Using pharmacogenetic Guidance for Clopidogrel Administration Reduces the Risk 

of Resistance or Bleeding Events

Antiplatelet drugs

genotypes CPGR 

risk 

level

P value

CYP2C19*2
CYP2C19*

3

CYP2C19*1

7
ABCB1 PON1

Aspirin plus Clopidogrel AG GA CC CT AA 4 0.005

Aspirin plus 

Clopidogrel→Aspirin plus 

Cilostazol

AG GG CC TT AA 3

Clopidogrel AA GG CC CC GA 3

Clopidogrel→Aspirin AA GG CC CT GG 3

Clopidogrel→Aspirin plus 

Cilostazol
GG GG CC CC AA 3

Table Modification of antiplatelet drugs associated with CPGR risk level.

unpublished dataIRB Approval
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Patient Information Female，63 years old，61 kg.

Chief Complaint Left knee joint pain with limited movement for over 5 years, worsened in the past 2 months.

Present Medical History

Left knee pain with restricted movement for over 5 years. Has undergone multiple intra-articular injections 

of hyaluronic acid at local hospitals, the most recent one a year ago. Symptoms persisted, with limited left 

knee movement, a limping gait while walking, and was admitted for “knee osteoarthritis”.

Past Medical History
Chronic kidney disease (CKD) began 3 years ago but has not taken medication regularly. Denies any other 

significant medical history.

Auxiliary Examinations

Routine blood tests, coagulation function, liver function, and urinalysis: No significant abnormalities. 

Estimated glomerular filtration rate (eGFR): 29.1 mL/min/1.73 m² (Stage 4 CKD). 

X-ray Findings: Bilateral degenerative knee osteoarthritis.

Diagnosis Degenerative knee osteoarthritis.

Clinical Question

Plan for knee replacement surgery (High bleeding risk and risk of VTE prevention) in a patient with 

Stage 4 CKD.

How should hemostatic and anticoagulant medications be managed during the perioperative period?

Case 1



Knee replacement surgery is a high-bleeding-risk procedure.

Guideline: For major orthopedic surgeries, it is recommended
to use tranexamic acid prophylactically before surgery to
reduce blood loss and the need for transfusions.

1. Research reports suggest that during the perioperative period of
knee replacement surgery, intravenous infusion combined with local
application of tranexamic acid is more effective in reducing blood
loss and transfusion rates than intravenous or local application alone.
Pharmacist's Recommendation: Use a combination of
intravenous infusion and local application of tranexamic acid.

2. Tranexamic acid elimination is highly dependent on renal function.
The dosage interval should be significantly extended or the dose
reduced in patients with renal insufficiency. Pharmacist's
Recommendation: For this patient with Stage 4 CKD, use a low
dose of tranexamic acid.

The patient's Caprini score is 7, indicating an extremely high
risk of VTE (≥5).

Guideline: To balance antifibrinolytic and anticoagulant drugs,
anticoagulants should be started 6–8 h postoperatively or
after bleeding has stopped.

1. Considering the patient’s adherence, oral anticoagulants
should be used.

2. Pharmacist's Recommendation: For this patient with severe
renal insufficiency, it is recommended to use apixaban 2.5 mg
twice daily to prevent VTE.

The physician followed the clinical pharmacist's recommendations. During the surgery, the patient lost approximately

100 mL of blood, and there were no adverse events such as VTE or seizures.

Bleeding Management Coagulation Management



Patient Information Male, 61 years old, 62 kg.

Chief Complaint Intermittent palpitations for 1 year, worsened over the past month.

Present Medical History

Palpitations began 1 year ago without an obvious trigger, accompanied by shortness of breath after

activity. No chest tightness, chest pain, dizziness, or blackouts, and without seeking medical attention.

Symptoms worsened 1 month ago.

Past Medical History Denies history of hypertension, diabetes, coronary heart disease, or cerebrovascular disease.

Auxiliary Examinations

Electrocardiogram: atrial fibrillation, frequent ventricular premature beats.

Echocardiogram: mild aortic regurgitation, enlarged left atrium, severe mitral regurgitation, left atrial

thrombus formation (approximately 22 mm x 76 mm), mild tricuspid regurgitation, LVEF 63%.

No significant abnormalities in kidney function.

Diagnosis Severe mitral regurgitation, atrial fibrillation, left atrial thrombus.

Clinical Question

The patient meets the criteria for surgical intervention, planned to occur in 5 d later.

Management of antithrombotic drugs during the perioperative period? (Balancing the risk of

surgical bleeding with the need for anticoagulation due to atrial thrombus)

Case 2



Pharmacist's recommendation: 1. For the thrombus already present, therapeutic doses of low-molecular-

weight heparin should be used preoperatively. 2. Determine the appropriate dosage of LMWH based on the

patient's weight and discontinue it 1 d before surgery.

The echocardiogram indicates the formation of a large thrombus in the left atrium, necessitating the

immediate initiation of anticoagulation therapy.

Pharmacist Recommendation：1. After mechanical mitral valve replacement surgery, and in conjunction with

atrial fibrillation, warfarin anticoagulation is administered postoperatively, with doses adjusted based on INR

levels, and should be taken for life. 2. Cardiac surgery is a high risk for bleeding; if hemostasis is good, start

warfarin 24 h postoperatively. 3. The patient has a high risk of thrombosis; warfarin is slow to act. You can co-

administer LMWH at least 2-3 d after surgery, starting 48 h postoperatively, recheck INR, and discontinue low-

molecular-weight heparin when INR is within the target range.

1. During the perioperative period, the temporary discontinuation of 

anticoagulant medication must be considered. 

2. Issues on the onset and cessation times of oral anticoagulants.

One week after admission, the patient underwent 'mechanical mitral valve replacement + left atrial 

thrombus removal surgery' under general anesthesia with cardiopulmonary bypass. The procedure went 

smoothly, and the patient was safely returned to the ICU postoperatively. 



Patient Information Male，69 years old，67 kg.

Chief Complaint
Intermittent discomfort in the precordial region for one month, 2 d post-PCI (Percutaneous Coronary

Intervention).

Present Medical History

The patient suddenly fell without any apparent cause, landing on the right side of the body and head,

accompanied by unconsciousness. The patient reported gradually regaining consciousness after about 15 min

and sought treatment at a local hospital, where an acute inferior myocardial infarction was diagnosed.

Emergency coronary angiography + IVUS + PCI was performed, with a stent implanted in the distal

circumflex artery. Postoperatively, the patient was given enteric-coated aspirin 100 mg and clopidogrel 75 mg

for antiplatelet therapy. On the second day after the surgery, the patient experienced fluctuations in blood

pressure, mild headaches, nausea, and vomiting. A head CT scan showed subarachnoid hemorrhage (SAH),

and dual-antiplatelet therapy (DAPT) was immediately discontinued.

Previous Medical History Denies history of hypertension, diabetes, or cerebrovascular disease.

Auxiliary Examination

Cerebral angiography: 1) Occlusion of the left vertebral artery; 2) Mild stenosis at the origin of the right

vertebral artery; 3) Cerebral arteriosclerosis, no intracranial aneurysms detected.

Head CT scan: 1) SAH, small amounts of subdural effusion bilaterally at the frontal and parietal regions; 2)

Bilateral internal carotid arteries and multiple calcified plaques in the intracranial segment of the left

vertebral artery.

Diagnosis
Coronary atherosclerotic heart disease (inferior myocardial infarction, post-PCI, mild tricuspid regurgitation,

cardiac function Class I); SAH.

Clinical Question
The patient experienced a sudden SAH less than one week after PCI.

When should antiplatelet therapy be resumed?

Case 3



1. Embolic Risk Assessment

 The patient, post-acute myocardial infarction PCI, belongs to a very high-risk group.

 The patient has a history of smoking and alcohol consumption. Cerebral angiography indicated left vertebral artery occlusion, mild 

stenosis at the origin of the right vertebral artery, and cerebral arteriosclerosis.

 Restarting antiplatelet therapy is essential for the patient's prognosis.

2. Bleeding Risk Assessment

 The CRUSADE bleeding risk score is 23, indicating low bleeding risk (21–30 points); PRECISE-DAPT score < 25.

 The likelihood of spontaneous SAH is low. Comprehensive analysis suggests that the SAH was likely traumatic, caused by cardiogenic 

syncope, while perioperative dual-antiplatelet therapy for PCI exacerbated the bleeding.

 A history of subarachnoid hemorrhage is not a contraindication for antiplatelet therapy.

3. Multidisciplinary Comprehensive Assessment

 Considering the stable condition of the SAH and the scores indicating high embolic risk and low bleeding risk, a multidisciplinary

consultation involving neurosurgery, cardiology, and clinical pharmacists concluded to restart DAPT 5 d after discontinuation.

During hospitalization, clinical pharmacists strengthened pharmaceutical care and monitored the patient for bleeding tendencies.

Subsequent follow-up head CT scans showed significant improvement in the SAH compared to previous findings. 



Summary

 Well perioperative bleeding and coagulation management is significance to ensuring

medical safety, shorting hospital stays and reducing medical costs.

 The management of bleeding and coagulation in perioperative requires joint efforts from

medical, pharmaceutical, and nursing teams.

 Individualized hemostasis and antithrombotic treatment plans should be formulated

according to the type of surgery and the specific conditions of the patient.

 Perioperative bleeding and coagulation management is an integral part of surgical

pharmacy.



Your constructive criticism and guidance 

are greatly appreciated!


