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Outline

Hospital-Associated VTE prophylaxis Guideline

VTE prophylaxis implimentation

VTE prophylaxis outcome in RAMATHIBODI hospital
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Deep venous thrombosis (DVT)

Venous hypertension Pulmonary hypertension

Pulmonary emboli (PE)

Death  

Postoperative venous thromboembolism (VTE) events are a 
leading cause of morbidity and mortality 
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Hospital-Associated VTE

60 % of all VTE cases occur during or 
within 90 days of hospitalization

Preventable condition
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Hospital-Associated VTE 
prophylaxis guideline
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Not all patients have the same risks

Identify high risk VTE 
patients

Identify high risk Bleeding 
patients

Benefit Risk>

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 8/86



Patients at risk for VTE

At risk patients receiving 
recommended prophylaxis 

0.2%

62%
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Hospital VTE prophylaxis Guideline

Medically illness Surgical illness

• Acutely ill hospitalized medical 
patients

• Critically ill patients
• Acute stroke
• Cancer

• Abdominopelvic surgical patients
• Orthopedic surgical patients
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Mode of VTE prophylaxis
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Medically illness
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Risk factors for Acute Deep Venous 
Thrombosis and Pulmonary Embolism
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Blood Adv. 2018 Nov 27;2(22):3198-3225.
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• VTE incidence without VTE prophylaxis: 
• Padua score 0 - 3: 0.3% 

• Padua score > 4 : 11%

Identify high risk VTE patients: Padua VTE RAM

Blood Adv. 2018 Nov 27;2(22):3198-3225.
Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 15/86



Among at-risk patients (Padua score > 4) 

• VTE : No prophylaxis vs prophylaxis 
11% vs 2.2%; HR 0.13 (95% CI, 0.04-0.4) 

• Major or clinically relevant nonmajor 
bleeding with prophylaxis  
• 1.6%  (95% CI, 0.5-4.6)

Among at-risk patients (Padua score > 4), 
the reduction in VTE appears to outweigh the increased risk of bleeding with pharmacologic prophylaxis. 
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VTE risk
• 0 - 1  low risk (VTE 0.5%)
• 2 - 3  moderate risk (VTE 1.5%)
• 4  high risk (VTE 5.7%)
For scores > 2, VTE prophylaxis is indicated

Major bleeding/any bleeding:
• IMPROVE bleeding score < 7: 0.4%/1.5%
• IMPROVE bleeding score > 7: 4.1%/7.9%. 

Identify high risk VTE patients: IMPROVE VTE RAM
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International guidelines
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Acutely ill hospitalized medical patients
acutely ill medical patients as patients hospitalized for a medical illness
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Recommendation 1,2,3
 In acutely ill medical patients, the ASH guideline panel suggests using UFH, 

LMWH, or fondaparinux rather than no parenteral anticoagulant 
(conditional recommendation, low certainty in the evidence effect). 

Among these anticoagulants, the panel suggests using LMWH (low 
certainty in the evidence of effects) or fondaparinux (very low certainty in 
the evidence of effects) rather than UFH (conditional recommendation). 

Remark: These 3 recommendations also apply to anticoagulant choices when 
VTE prophylaxis is considered for patients with stroke. 

Blood Adv. 2018 Nov 27;2(22):3198-3225.
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Critically ill hospitalized medical patients
Suffering from an immediately life-threatening condition requiring hospitalization in an intensive or critical care unit. 
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Recommendation 4 
In critically ill medical patients, the ASH guideline panel recommends using 
UFH or LMWH over no UFH or LMWH. 
(strong recommendation, moderate certainty in the evidence of effects)

Recommendation 5
In critically ill medical patients, the ASH guideline panel suggests using LMWH 
over UFH 
(conditional recommendation, moderate certainty in the evidence of effects). 

Blood Adv. 2018 Nov 27;2(22):3198-3225.
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Acutely or critically ill medical patients: 
Mechanical prophylaxis vs 
Pharmacological and mechanical vs 
Pharmacological prophylaxis alone 
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Blood Adv. 2018 
Nov 27;2(22):3198-3225.
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Acutely or critically ill medical patients: 
Oral anticoagulant vs LMWH
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DOAC 
VS

LMWH

Blood Adv. 2018 
Nov 27;2(22):3198-3225.
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Blood Adv. 2018 Nov 27;2(22):3198-3225.
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Extended-duration outpatient prophylaxis
Acutely ill medical patients 
Critically ill medical patients Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 28/86



Blood Adv. 2018 Nov 27;2(22):3198-3225.
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VTE prophylaxis in medically illness
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Stroke patients
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International guidelines

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 32/86



European Stroke Journal 2016, Vol. 1(1) 6–19

• The risk of VTE appears to be highest during the 
early post stroke phase and then falls over the next 
few weeks and months.

• DVTs : 40% - 80% of stroke patients
• PEs : 10% - 15% of all stroke patients 
• PEs : 13% - 25% of early deaths after a stroke

Stroke patients and VTE risk
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European Stroke Journal 2016, Vol. 1(1) 6–19
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Power S.  2018 Guidelines for Management of Acute Ischemic Stroke 

Decrease symptomatic PE (OR, 0.69; 95% CI, 0.49–0.98), but 
increase ICH (OR, 1.68; 95% CI, 1.11–2.55) 
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VTE prophylaxis in Stroke
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Surgical illness
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Risk factors for Acute Deep Venous 
Thrombosis and Pulmonary Embolism
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Coexistent thrombotic 
risk factors 

Surgical patient = High risk VTE

Type of procedure

Extent of surgical trauma 

Length of procedure 
Age
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Cassidy. J Am Coll Surg 2014;218:1095e1104. 2014  

DVT PE
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Abdominopelvic surgery
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International guidelines

Guyatt GH. CHEST 2012; 141(2)(Suppl):7S–47S
Kearon C. CHEST 2016; 149(2):315-352 

Key NS. J Clin Oncol 38:496-520 
Anderson DR. Blood advances. 2019
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Caprini score

Identify high 
risk patients
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Recommendation for 
VTE prophylaxis

Kearon C. Chest. 
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Recommendation for VTE prophylaxis

18 hr daily compliance

Kearon C. Chest. 
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VTE prophylaxis in Surgical patients
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Orthopedic Surgery

Total Hip Arthroplasty (THA), Total Knee Arthroplasty (TKA), Hip Fracture Surgery (HFS) 
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Caprini score

Identify high risk patients

Total Hip Arthroplasty (THA), Total Knee Arthroplasty 
(TKA), Hip Fracture Surgery (HFS) 

Guyatt GH. CHEST 2012; 141(2)(Suppl):7S–47S 
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Recommendation for VTE prophylaxis

Enoxaparin 0.4 ml sc OD
Fondaparinux 2.5 mg sc OD
Low-dose unfractionated heparin (LDUH) 5000 IU sc q 8 hr
Rivaroxaban (Xarelto) (10) 1 tab oral OD (CrCl>30 mL/min)
Dabigatran(Pradaxa)(110) 1 tab oral OD and after hemostasis Dabigatran(110) 2 tab oral OD 
Apixaban (Eliquis) (2.5) 1 tab oral bid 

Guyatt GH. CHEST 2012; 141(2)(Suppl):7S–47S
Anderson DR. Blood advances. 2019 

18 hr daily compliance

18 hr daily compliance

NOAC > LMWH > UFH, Warfarin
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VTE prophylaxis in Orthopedic Surgery
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Long time ago…

2012 2021
Iphone 4 Iphone 12

9 yr

8 version new 
Iphone

The same recommended VTE prophylaxis guideline
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VTE Prophylaxis Implementation
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Problem of inadequate VTE Prophylaxis

1. There is a fear of anticoagulant-associated bleeding. 

2. There is a lack of awareness regarding VTE. 

3. It is thought that guidelines are based on risks and benefits 
of prophylaxis in clinical trials that exclude 
recommendations for certain subsets of patients. 

4. Individual risk assessment is necessary, making a protocol 
difficult to reinforce. 

Buesing KL. Surg Clin North Am. 2015;95(2):285-300. 
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The first four failure modes for 
Effective implementation of the 
VTE prevention protocol

• No standardized protocols or order sets 
for VTE prevention exist

• Inadequate guidance

• The order set is bypassed or not used.

• Used incorrectly
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Five Principles 
for Effective 

Implementation 
in Clinical 
Decision 
Support

Keep It 
Simple for the 

End User 

Do Not 
Interrupt 
Workflow

Design 
Reliability Into 

the Process

Pilot 
Interventions 

on a Small 
Scale

Monitor Use of 
the Protocol 
(and Plan for 

Measurement)

Effective Implementation
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Keep It Simple for the End User 

• Order set

• Minimize the calculations and data entry 
• Auto-populate data elements from elsewhere in the record

• Standardization by streamlining the choices 
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Do Not Interrupt Workflow

• Integrate VTE prevention order set into admission and transfer 
order sets rather than as a standalone order set.

• Computerized physician order entry (CPOE) systems

• After a VTE risk assessment, the appropriate prophylaxis 
options were chosen from their nested position under the risk 
designation.
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Design Reliability Into the Process

• The desired action has a forcing function.
• An electronic or human forcing function 

• The desired action is the default action
• The protocol-preferred choices 

• The desired action is prompted by a reminder or a decision aid
• A daily reminder for a central venous catheter
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Design Reliability Into the Process

• The desired action is standardized into a process

• The desired action is scheduled to occur at known intervals

• The desired action is NOT redundant for the same action
• Electronic alert
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The Johns Hopkins team
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Any Attempt to uncheck the 

order will give this message

The Johns Hopkins team
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Patient age, weight, renal 

function and relevant labs  

imported from database

The Johns Hopkins team
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Mandatory Selections

Risk Factors

Contraindications

The Johns Hopkins team
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Prophylaxis 

Recommendation

The Johns Hopkins team
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Documentation 

of Risk 

Assessment
The Johns Hopkins team
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Pilot Interventions on a Small Scale

• 5-minute focus group where five 
physicians give feedback on several 
versions of the protocol. 

• Taking an order set out for a "test 
drive" is far more effective.
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Monitor Use of the Protocol and Plan for   
Measurement

• It is reasonable to anticipate variations from the protocol, but the 
team should capture these instances, learn from them, and take 
steps to reduce them.
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VTE Prophylaxis in Surgical patients in RAMATHIBODI Hospital
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Version1--25Feb2020 

RAMATHIBODI  HOSPITAL 

Department 

 

Division Ward 

Attending Staff 

 

Resident 

 

ชื  ื อ ................................................................................................ 

H.N. ………………………………………………………………………………… 

อายื   ................................................ ปื    แผื  นทื  ื  ............................ 

VTE risk assessment in Department of Surgery Ramathibodi Hospital 
Caprini VTE Risk Assessment 

Diagnosis ___________________________________________________________วื  นทื  ื ประเมื  น_________________เวลา___________ 

Current VTE  มื    ส่ ง consult หน่ วย Vascular  ไมื  มื    ท ำกำรประเม่ นต่ อด่ ำนล่ ำง 

 

Please circle on the prophylaxis regimen that you choose 

 ม่ ข่ อห่ ำมในกำรให่  Pharmaco prophylaxis 
 ม่ ข่ อห่ ำมในกำรให่  Mechanical prophylaxis 
 VTE prophylaxis regimen  Early ambulation  PC  GCS  Pharmaco (โปรดระบ่ ในค ำส่ ่ งกำรร่ กษำ) 
 VTE occurred Date __________________________________ [Fellow ร่ บ consult ระบ่ ] 

Signature ___________________________________CODE ________________ 
 (แพทย่ ผ่ ่ ประเม่ น) 

Patient 
score 

Total 
Risk Factor 

score 

Risk of 
VTE Risk level 

Prophylaxis regimen 

Duration 

Pharmaco prophylaxis 
 Enoxaparin 40mg SC daily 
(CrCl > 30mL/min) 

 Heparin 5000 units SC TID 
(CrCl < 30mL/min) 

Mechanical 
prophylaxis 
(IPC > GCS) 

Early 
ambulation 

 0 < 0.5 % VERY LOW   + Hospitalization 
 1-2 1.5 % LOW  + + Hospitalization 
 3-4 3 % MODERATE + +  /  - + Hospitalization 
 > 5 6 % HIGH or Previous VTE + + + 1-10 d (non cancer) 

28 days (cancer) 

Add 1 point for each of the following statements 

that apply now or within the past month: 

 Age 41– 60 years 

 Minor surgery (less than 45 minutes) is planned 

 Past major surgery (more than 45 minutes) within 

the last month 

 Visible varicose veins 

 A history of Inflammatory Bowel Disease (IBD) 

(for example, Crohn’s disease or ulcerative colitis) 

 Swollen legs (current) 

 Overweight or obese (Body Mass Index above 25) 

 Heart attack 

 Congestive heart failure 

 Serious infection (for example, pneumonia) 

 Lung disease (for example, emphysema or COPD) 

 On bed rest or restricted mobility, including a 

removable leg brace for less than 72 hours 

 Current use of birth control or Hormone 

Replacement Therapy (HRT) 

 Pregnant or had a baby within the last month 

 History of unexplained stillborn infant, recurrent 

spontaneous abortion (more than 3), premature 

birth with toxemia or growth restricted infant. 

Add 2 points for each of the following statements that apply: 

 Age 61–74 years 

 Current or past malignancies (excluding skin cancer, but not melanoma) 

 Planned major surgery lasting longer than 45 minutes (including laparoscopic and 

arthroscopic) 

 Non-removable plaster cast or mold that has kept you from moving your leg within the last 

month 

 Tube in blood vessel in neck or chest that delivers blood or medicine directly to heart 

within the last month (also called central venous access, PICC line, or port) 

 Confined to a bed for 72 hours or more 

Add 3 points for each of the following statements that apply: 

 Age 75 or over 

 History of blood clots, either Deep Vein Thrombosis (DVT) or Pulmonary Embolism (PE) 

 Family history of blood clots (thrombosis) 

 Personal or family history of positive blood test indicating an increased risk of blood clotting 

Add 5 points for each of the following statements that apply now or 

within the past month: 

 Elective hip or knee joint replacement surgery 

 Broken hip, pelvis or leg 

 Serious trauma (for example, multiple broken bones due to a fall or car accident) 

 Spinal cord injury resulting in paralysis 

 Experienced a stroke 
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 มีภาวะลิ่มเลือดอดุตนัในหลอดเลือดด า
ที่ได้รับการรักษาอยูใ่นขณะนี ้

 ได้รับการวินิจฉัยภาวะลิม่เลือดอดุตนั
ในหลอดเลือดด า

 มีอาการและอาการแสดงของภาวะลิม่
เลือดอดุตนัในหลอดเลือดด า

 อ่ืน .........................................
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7

กพ. นร

2033556
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7
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7

ท่ี OR
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Keep it simple for use Do not interrupt workflow

Design Reliabitiy to the Process
• Forcing function (Human)
• Default function
• Prompted remind (ICU)
• Standardized process
• Decrease redundant

Pilot and monitor

VTE Prophylaxis in Surgical patients in RAMATHIBODI Hospital
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ตัวชี้วัดส ำคัญด้ำนคลนิิก ผลส ำเร็จหลกั เปรียบเทียบระหว่ำงก่อนและหลังมีกำรจัดตั้ง VTE

*Cassidy MR, Rosenkranz P, McAneny D. J Am Coll Surg. 2014 Jun;218(6):1095-104.
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ตัวชี้วัดส ำคัญด้ำนคลนิิก ผลส ำเร็จหลกั เปรียบเทียบระหว่ำงก่อนและหลังมีกำรจัดตั้ง VTE

*Cassidy MR, Rosenkranz P, McAneny D. J Am Coll Surg. 2014 Jun;218(6):1095-104.
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Risk assessment
risk assessment KPI

QR-1 : พ.ย.62 – ธ.ค.62
QR 2 : ม.ค.63 - มี.ค.63
QR 3 : เม.ย. 63 - มิ.ย.63
QR 4 : ก.ค. 63 - ก.ย.63
QR 5 : ต.ค.63 - ธ.ค.63
QR 6 : ม.ค.64 – มี.ค.64
QR 7 : เม.ย. 64

อัตรำกำรได้รับกำรประเมินควำมเสี่ยง VTE  
พ.ย.2562-เม.ย.2654

อัตรำกำรให้กำรป้องกันภำวะลิ่มเลือดอุดตันในหลอดเลือดด ำ
หลังกำรผ่ำตัดในผู้ป่วยควำมเสี่ยงสูง พ.ย.2562-เม.ย.2654

70.21%

49.66%

61.99% 63.56%

75.27% 77.52%
72.73%

KPI > 50%

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

Qr -1 Qr -2 Qr -3 Qr -4 Qr -5 Qr -6 Qr -7

%
 p

ro
p

h
yl

ax
is

 

Prophylaxis in High risk Group

Prophylaxis in High risk groupt KPI

QR-1 : พ.ย.62 – ธ.ค.62
QR 2 : ม.ค.63 - มี.ค.63
QR 3 : เม.ย. 63 - มิ.ย.63
QR 4 : ก.ค. 63 - ก.ย.63
QR 5 : ต.ค.63 - ธ.ค.63
QR 6 : ม.ค.64 – มี.ค.64
QR 7 : เม.ย. 64

แสดงตัวชี้วัดส ำคัญด้ำนบริกำร ผลส ำเร็จหลกั เปรียบเทียบระหว่ำงก่อนและหลังมีกำรจัดต้ังVTE 

ก่อนการจดัตัง้: ไม่มีการประเมินความเสี่ยง ก่อนการจดัตัง้: ไม่มีการเก็บรวบรวมข้อมลู

Review April: ใบประเมินหำยไป 33%  มีกำรประเมินจริง 95%
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Variable
VTE No VTE

P-value
Univariate

P-value
Multivariate P-

valuen = 17 n = 4,563 OR (95% CI) OR (95% CI)

Doctor access 11 (64.71) 4,182 (91.67) 0.002 0.17 (0.06–0.45) <0.001 0.001 (0.000–0.006) <0.001

Serious 
infection

3 (17.65) 31 (0.74) <0.001 28.71 (7.86–104.94) <0.001 18.86 (2.09–170.55) 0.009

Current or past 
malignancy

13 (76.47) 1,388 (33.17) <0.001 2.56 (1.46–4.49) 0.001 2.23 (1.16–4.26) 0.015

Planned major 
surgery lasting 
>45 minutes

15 (88.24) 2,525 (60.33) 0.019 2.22 (1.06–4.65) 0.034 3.30 (1.22–8.96) 0.019

Confined to bed 
for >72 hours

6 (35.29) 292 (6.98) 0.001 2.70 (1.63–4.45) <0.001 3.52 (1.81–6.85) <0.001

Risk factors predicting VTE in surgical patients in Ramathibodi hospital
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VTE is a major health-care problem associated with patient safety 
strategy in hospital settings

The mode of VTE prophylaxis depends on the VTE risk and 
contraindication of prophylactic method.

The effectiveness of VTE prophylaxis implementation involved simple 
for user, follow the workflow, process reliability, pilot testing and 
monitor.

Conclusion
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for VTE in medically and surgically ill

Nutsiri Kittitirapong, MD FRCST
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