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Outline

Hospital-Associated VTE prophylaxis Guideline
VTE prophylaxis implimentation

VTE prophylaxis outcov”/\e in RAMATHIBODI hospital
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Postoperative venous thromboembolism (VTE) events are a
leading cause of morbidity and mortality

‘ Deep venous thrombosis (DVT) Pulmonary emboli (PE)
Venous hypertension Death Pulmonary hypertension

_ o S Kambayashi J. Thromb Res. 1990:60(2):157-167.
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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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Centers for Disease

Healthcare-Associated Blood Clots: L |
2.2 Control and Prevention

Minimize Your Risk

The Problem

Healthcare-associated venous thromboembolism
(blood clots) is a significant, deadly, costly, and
growing public health problem.

Prevention Can Save Lives

Proven ways to prevent blood clots from
occurring during or after a healthcare encounter
exist, but not all hospitals and healthcare
facilities have put these prevention strategies
into practice or use them routinely.

For more information, please visit
http://www.cdc.gov/ncbddd/dvt/
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Not all patients have the same risks
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Patients at risk for VTE (%)

At risk patients receiving
recommended prophylaxis (%)
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: Patients at risk for VTE
e e Venous thromboembolism risk and prophylaxis in the acute
1 o . hospital care setting (ENDORSE study): a multinational
* * * .
fe * -
e v, * o *s cross-sectional study
T L * *e Alexander T Cohen, Victor F Tapson, Jean-Francois Bergmann, Samuel Z Goldhaber, Ajay K Kakkar, Bruno Deslandes, Wei Huang,
. Maksim Zayaruzny, Leigh Emery, Frederick A Anderson Jr, for the ENDORSE Investigators*
T LI T T T LI T L LI T T LI T T T L LI | T T
At risk patients receiving Thailand
- recommended prophylaxis
B i - o T Assessable At-risk At-risk medical At-risk medical patients
] . medical medical patients receiving receiving ACCP-
. ¢ o PN . patients patients any prophylaxis = recommended prophylaxis*
1 o °
o L
1o e S & . *
il . o oo 823 406 (49%) 15 (4%) 15 (4%)
i * A4 - : . . ! . :
4 . 'S Assessable At-risk surgical At-risk surgical At-risk surgical patients
1 / surgical patients patients receiving receiving ACCP-
= T e T T T T T T T T T T e T patients any prophylaxis  recommended prophylaxis*
& SO Oag\ &L (\\;,\“c \)\.,'\\L & & _Q\«‘ica& S \\@‘b & & i (§~\’§b 00-’},\ t‘\-\\o\) tﬁ’\‘b\"-".{-’@‘_{,\,\:}t‘ {§~\®Q§\0Qb¢£}$ &@-\ o ©
@0;"9:’}\&1-5 Q:%o\‘z&c} &R ‘«533\ & & Q\o‘&’ & *_\3-!\ QF & Oqoéqp\\ i;o&v- o :: \0"‘\‘\\9\ R A \\:e,(‘@
& 1001 618 (62%) 4(0.6%) 1(0.2%)

Figure 2: Proportion of patients at risk for VTE (A) and proportion of at-risk patients receiving
recommended prophylaxis (B)
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Cohen AT. Lancet. 2008 Feb 2;371(9610):387-94.
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Hospital VTE prophylaxis Guideline

Medically illness Surgical illness

® Acutely ill hospitalized medical

patients

® Abdominopelvic surgical patients

® Critically ill patients

L. ® Orthopedic surgical patients
® Acute stroke

® Cancer




Mode of VTE prophylaxis

¥ ‘
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Medically illness
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Risk factors for Acute Deep Venous

Thrombosis and Pulmonary Embolism

Hospitalization

With recent surgery 21.72 9.44-49.93
h- LWithnut recent surgery 7.98 4.49-14.18 :
Trauma 1269 406-39.66

Heit JA. Arch [ntern Med. 2000;160:809.
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Predictive risk factors for the development of VTE in

medically-ill patients

: @

infection Cardiovascular disease

e &)

Immobilization

£

History of VTE Autoimmune disease

ML

Advanced age

Cancer

§3¢
s
Ovesity

cancer

Respiratory disease

Schnemann HJ. Blood Adv. 2018 Nov 27;2(22):3198-3225.
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Identity high risk VTE patients: Padua VTE RAM

Padua VTE RAM: score 24 indicates high VTE risk*
Reduced mobility

Active cancer

Previous VTE (excluding supertficial thrombophlebitis)
Known thrombophilic condition

Recent trauma and/or surgery (<1 mo)

Elderly age (ie, >70y)

Heart and/or respiratory failure

Acute myocardial infarction or ischemic stroke
Ongoing hormonal treatment

Obesity (body mass index >30)

Acute infection and/or rheumatologic disorder

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

 VTE incidence without VTE prophylaxis:
 Paduascore0-3:0.3%

 Padua score> 4:11%

N W W W

=k

Schnemann HJ. Blood Adv. 2018 Nov 27;2(22):3198-3225.
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Journal of Thrombosis and Haemostasis, 8: 24502457 DOI: 10.1111/5.1538-7836.2010.04044 x

ORIGINAL ARTICLE

.00 —w——e— Low-risk
A risk assessment model for the identification of hospitalized N, T S ————
medical patients at risk for venous thromboembolism: the L b TR ikl
Padua Prediction Score g 0.981 e,
S. BARBAR,* F. NOVENTA,T V. ROSSETTO,* A. FERRARI,* B. BRANDOLIN,* M. PERLATI,* % o ?_“
E. DEBON,* D. TORMENE,* A. PAGNAN* and P. PRANDONI* ﬁﬂ_ﬂﬁ- ,_,r_.h
*Department of Cardiothoracic and Vascular Sciences, Second Division of Internal Medicine; and tDepartment of Clinical and Experimental > LN
Medicine, Clinical Epidemiology Group, University of Padua, Padova, Italy E Sammamy L
= B
g 0.94 High-risk without prﬁphyla:-:-is
Among at-risk patients (Padua score > 4) g
L
* VTE : No prophylaxis vs prophylaxis 5 092
11% vs 2.2%; HR 0.13 (95% Cl, 0.04-0.4) ..
* Major or clinically relevant nonmajor Y [métl} g0 100
ime (days
bleeding with prophylaxis 711 711 711 667 657 Low-risk
At risk: 186 181 173 163 158 High-risk with prophylaxis
e 1.6% (95% Cl, 0-5-4.6) PB3 263 254 238 221 High-risk without prophylaxis

Among at-risk patients (Padua score > 4),

the reduction in VTE appears to outweigh the increased risk of bleeding with pharmacologic prophylaxis.

Barbar S. J Thromb Haemost. 2010:8(11):2450-2457.
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Identity high risk VTE patients: IMPROVE VTE RAM

IMPROVE VTE RAM: score =2 indicates increased VTE riskt

Previous VTE

Known thrombophilia$
Lower limb paralysis§
Active cancer
Immobilization =7 d
ICU/CCU stay

Age >60y

IMPROVE bleeding RAM: score 27 indicates high bleeding
riskq

Renal failure (GFR 30-59 vs =60 mL/min per m?)
Male vs female

Age 40-80 vs <40y

Current cancer

Rheumatic disease

Central venous catheter

ICU/Critical Care Unit stay

Renal failure (GFR <30 vs =60 mL/min per square meter)
Hepatic failure (INR > 1.5)

Age =85 yvs <40y

Platelet count <50 X 10°/L

Bleeding in 3 mo before admission

Active gastroduodenal ulcer

- = a2 NN W

VTE risk
e 0-1 lowrisk (VTE 0.5%)

e 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%.

Spyropoulos AC. Chest. 2011140(3):706-74.

.5
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Mahidol University

\; ) Faculty of Medicine Ramathibodi Hospital

CHEST Supplement

ANTITHROMBOTIC THERAPY AND PREVENTION OF THROMBOSIS, 9TH ED: ACCP GUIDELINES

Prevention of VTE in Nonsurgical Patients

Antithrombotic Therapy and Prevention of Thrombosis,
9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines

CLINICAL GUIDELINES 0 blOOd advances

American Society of Hematology 2018 guidelines for management of
venous thromboembolism: prophylaxis for hospitalized and
nonhospitalized medical patients
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Acutely (ll hospitalized medical patients

acutely ill medical patients as patients hospitalized for a medical illness




Recommendation 1,2,3

v’ 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).

v 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.

Schnemann HJ. Blood Adv. 2018 Nov 27;2(22):3198-3225.
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Critically il hoslolta(lzed W\edlcal patlemts

Suffering from an immediately life-thre requiring hospitalization




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 LM\WH

over UFH
(conditional recommendation, moderate certainty in the evidence of effects).

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



Acutely or critically ill medical patients:
Mechanical prophylaxis vs

Pharmacological and mechanical vs
Pharmacological prophylaxis alone




Recommendation 6

In acutely or critically ill medical patients, the ASH guideline panel suggests using pharmacological
VTE prophylaxis over mechanical VTE prophylaxis (conditional recommendation, very low certainty in
the evidence of effects @O Q)).

Recommendation 7

In acutely or critically ill medical patients who do not receive pharmacological VTE prophylaxis, the

ASH guideline panel suggests using mechanical VTE prophylaxis over no VTE prophylaxis (conditional
recommendation, moderate certainty in the evidence of effects @®D)).

Recommendations 8 and 9

In acutely or critically ill medical patients, the ASH guideline panel suggests pharmacological or

mechanical VTE prophylaxis alone over mechanical combined with pharmacological VTE prophylaxis
(conditional recommendation, very low certainty in the evidence of effects @m)-

Recommendation 10

In acutely or critically ill medical patients who are receiving mechanical VTE prophylaxis, the ASH

guideline panel suggests using pneumatic compression devices or graduated compression stockings for
VTE prophylaxis (conditional recommendation, very low certainty in the evidence of effects Schnemann HJ. Blood Adv. 2018

000 Nov 27;2(22):3198-3225.

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 24/86



Acutely or critically ill medical patients:
Oral anticoagulant vs LMWH




Any DOAC compared to LMWH for for VTE prophylaxis in acutely ill hospitalized medical patients

Patient or population: for VTE prophylaxis in acutely ill hospitalized medical patients
Setting: Inpatient

Intervention: any DOAC

Comparison: LMWH

Qutcomes Anticipated absolute effects’ (95% CI) Relative effect N] of'parlicipants qutaimy of the Comments
o o I (95% CI) studies) evidence
Risk with LMWH Risk with any DOAC (GRADE)
| Mortality RR 0.64 DDRD
I assessed with: VTE related death . o (0to2) : (02110 1.98) RCTs) HIGH |
follow up: range 10 days to 14 per s |
days | | 1
I Pulmonary Embolism — Study population ! RR1.01 .9895 @PP0O |
representing the moderate marker T i (0-2910353) BRCTs) MODERATE @ I
| stte it Non ol P 1 per 1,000 (Oﬁgr4)' | | -
assessed with: Non-fata X
1 LO;I;;N up: range 10 days to 14 Moderate ; : |
|
DOAC : et | : !
| Proximal Deep Vein Thrombosis —  Study population ] RR1.03 9900 @PP0O 1
| representing the moderate marker 1 per 1,000 1 (03410 3.08) RCTs) MODERATE @ |
state 1 per 1,000 ' |
V S 1 assessed with: Symptomatic DVT (0103) | | 1
| Lo;l;;v up: range 10 days to 14 Moderate | | I
| i |
2 per 1,000 |
d )
LMWH k) (1109 I I "
Distal Deep Vein Thrombosis — Study population 1 RR1.03 9900 @PPR0O
representing the moderate distal 1 per 1,000 i (0.34t0 3.08) RCTs) MODERATE 2
DVT marker state 1 per 1,000 ! |
assessed with: Symptomatic DVT (0t03) 1 1
follow up: range 10 days to 14 Moderate i I
days
6 per 1,000 ©¢ 6 Per11’°°° I I
1 Major bleeding Study population I rRR170 1821 PPPD i
I follow up: range 10 days to 14 e | (1.02t02.82) '3 RCTs) HIGH
1 days 2 per 1,000 per & I
(2106) | | I
Moderate
I I I I
- 20 per 1,000 1 [ |
per1,
L 12 per 1,000 ¢ (1210 34) | | I
follow up: range 10 days to 14 0 per 1,000 (0to 13) I (0.72t0 49.81) RCT) MODERATE @
days

Schnemann HJ. Blood Adv. 2018 s :
Nov 27;2(22):3198-3225. o eopena (BTt ' |

HOSpital G Uideline VTE Med+ SX : N utSiri K|tt|t|ra pong , M . D . (26/@8’/@1n)ewenlion group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (an@sl M’@IQ6/86




Recommendation 11

In acutely ill hospitalized medical patients, the ASH guideline panel recommends using LMWH over
DOAC:s as VTE prophylaxis (strong recommendation, moderate certainty in the evidence of effects

SleI@))

Schnemann HJ. Blood Adv. 2018 Nov 27;2(22):3198-3225.
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Extended-duration outpatient prophylaxis
Acutely ill medical patients

Stiricallyhmedicakpatient Seosen



Recommendation 13

In acutely 1ll medical patients, the ASH guideline panel recommends inpatient over inpatient plus
extended-duration outpatient VTE prophylaxis (strong recommendation, moderate certainty in the

evidence of effects ®®® (). Remark: This recommendation applies to heparin and DOAC:s.

Recommendation 14

In critically ill medical patients, the ASH guideline panel recommends inpatient over inpatient plus
extended-duration outpatient VTE prophylaxis (strong recommendation, moderate certainty in the

evidence of effects DD ).

Schnemann HJ. Blood Adv. 2018 Nov 27;2(22):3198-3225.
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VTE prophylaxis in medically illness

N
. VTE prophylaxis > No VTE prophylaxis ‘

\
. Pharmacological > Mechanical > No Prophylaxis ‘
\

. Pharmacological or Mechanical > Pharmacological + Mechanical

) Pharmacological : LMWH > UFH, NOAC

/

", Mechanical : IPC or GCS

/
, Inpatient duration > extended duration ‘

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 30/86
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. . . P, "\ Mahidol University
I nte r n at I O n a I g u l d e I I n e S \& ' Faculty of Medicine Ramathibodi Hospital
EUROPEAN
Guidelines STROKE JOURNAL

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

E u ro pean St ro ke o rgan i Sation (E SO) 2@())IEéuroPean Stroke Organisation
° . ° Reprints and permissions:

gu Idel I n es for p rop hYI ax‘ s for ven 0 us sagipub.co.uk?journalsPermissions.nav
° ° ° . . DOI: 10.1177/23969873 16628384

thromboembolism in immobile patients esosagepub.com

: : . ®SAGE
with acute ischaemic stroke
Stroke o2

Volume 49, Issue 3, March 2018; Pages e46-99 a::r’t‘w“
https://doi.org/10.1161/STR.0000000000000158 Association.

AHA/ASA GUIDELINE

2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke: A Guideline for Healthcare
Professionals From the American Heart
Association/American Stroke Association
Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 32/86



Stroke patients and VTE risk

 The risk of VTE appears to be highest during the

early post stroke phase and then falls over the next
few weeks and months.

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

Dennis M. European Stroke Journal 2016, Vol. 1(1) 6-19

Kappelle LJ. Curr Treat Options Neurol. 201); 3(6):629-635.
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EUROPEAN

Guidelines STRU KE JUURNAL
European Stroke Journal
016Vl () 619
European Stroke Organisation (ESO) e e
. ° e Reprints and permissions:
gu|de||nes for prophyla)qs for venous i el
o . o . o DOI: 10.1177/23969873 16628384
thromboembolism in immobile patients @sai\azm

with acute ischaemic stroke

Recommendation

We recommend that intermittent pneumatic compression (IPC)
(thigh-length, sequential) should be used for immobile patients

with ischaemic stroke. It should not be used in patients with open
wounds on the legs and should be used with caution in those
with existing DVT, heart failure, severe peripheral vascular dis-
ease or confusion where attempts to mobilise when unsuper-

vised could lead to falls and injury.
Quality of evidence: Moderate &®®

Strength of recommendation: Strong for 41

Dennis M. European Stroke Journal 2016, Vol. 1(1) 6-19
Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21)

Recommendation

Prophylactic anticoagulation with unfractionated heparin (UFH)
(5000U x2, or x3 daily) or low molecular weight heparin

or heparinoid shou e considered In immobile
patients with ischaemic stroke in whom the benefits of reducing
the risk of venous thromboembolism is high enough to offset the
increased risks of intracranial and extracranial bleeding asso-

cmr.eci Wllf.h Ii]EIr Uusc.
Quality of evidence: Moderate ®®®

Strength of recommendation: Weak for 1?

Recommendation

Where a judgement has been made that prophylactic anticoagu-
lation is indicated LMWH or heparinoid should be considered
instead of UFH because of its greater reduction in risk of DVT,
the greater convenience, reduced staff costs and patient comfort
associated single daily dose vs. multiple daily injections but these
advantages should be weighed against the higher risk of extra-
cranial bleeding, higher drug costs and risks in elderly patients
with poor renal function

Quality of evidence: Moderate ®®®

Strength of recommendation: Weak 1?

Slide 34/86




Stroke 0 4

Volume 49, Issue 3, March 2018; Pages e46-699 fimerican
https://doi.org/10.1161/STR.0000000000000158 Association.

AHA/ASA GUIDELINE

2018 Guidelines for the Early Management of Patients
With Acute Ischemic Stroke: A Guideline for Healthcare
Professionals From the American Heart
Association/American Stroke Association

4.8. Deep Vein Thrombosis Prophylaxis COR LOE New, Revised, or Unchanged
1. Inimmobile stroke patients without contraindications, intermittent Recommendation revised from 2016 Rehab
pneumatic compression (IPC) in addition to routine care (aspirin Guidelines.
and hydration) is recommended over routine care to reduce the risk
of deep vein thrombosis (DVT).
—— i
2. The benefit of prophylactic-dose subcutaneous heparin Decrease symptomatic PE (OR, 0.69; 95% Cl, 0.49—-0.98), but
(unfractionated heparin [UFH] or LMWH) in immobile patients with Ilb increase IcH (OR, 1.68; 95% Cl, 1.11—2.55)
AIS is not well established. S . '

3. When prophylactic anticoagulation is used, the benefit of it New recommendation.

prophylactic-dose LMWH over prophylactic-dose UFH is uncertain.

Recommendation wording modified

from 2016 Rehab Guidelines to match
Class lll stratifications. COR and LOE
amended to conform with ACC/AHA 2015
Recommendation Classification System.

4. In ischemic stroke, elastic compression stockings should not be
used.

Power S. 2018 Guidelines for Management of Acute Ischemic Stroke
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VTE prophylaxis in Stroke

AN
. VTE prophylaxis > No VTE prophylaxis
\

Mechanical > Pharmacological (ICH)

) Pharmacological : LMWH > UFH (convenience)

/

, Duration (Not mention)

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 36/86
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‘@8 Mahidol University

‘ V-) Faculty of Medicine Ramathibodi Hospital

Risk factors for Acute Deep Venous

Thrombosis and Pulmonary Embolism

/ HDJ)ItalIIatIDn

oa P e Em e m—— I
L- Wuth recent surgery 21.72 9.44-49.93 1
Without recent surgery 7.98 4.49-14.18
Trauma 12.69 4.06-39.66

Heit JA. Arch [ntern Med. 2000;160:809.
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@8 Mahidol University

4 ’ Faculty of Medicine Ramathibodi Hospital

Surgical patient = High risk VTE

Perioperative/postoperative Transient changes in coagulation and Potential for gross venous injury
immobilization fibrinolysis

Other risk factors

@
Coexistent thrombotic ~ #/A~® Type of proceglure
Age ] risk factors Extent of surgical trauma

> Length of procedure

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 39/86



Raw Data %

08

0.6

04

0.2

NEW ENGLAND SURGICAL SOCIETY ARTICLES

Reducing Postoperative Venous Thromboembolism

Complications with a Standardized Risk-Stratified
Prophylaxis Protocol and Mobilization Program

Mobilization Program
Implemented August
2010

Risk Calculation and Stratified
Prophylaxis Program Implemented
February 2011

CY 2009

CY 2010

July 2009-June July 2010-June CY 2011 July 2011-Ju

201 2012

Date
1 DVT

Decreased by 84%,
from 1.9% to 0.3% (p < 0.01)

Raw Data %

1.2

08 1

06 1

04 1

02 +

Mobilization Program
Implemented August 2010

l

Risk Calculation and Stratified
Prophylaxis Program Implemented

_ February 2011

= i i = = |
CY 2009 July 2009-June CY 2010 July 2010-June cY 2011 July 2011-June
2010 2011 2012

te

PE

Decrease by 55%,
from 1.1% to 0.5% (p < 0.01)

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

Risk-Adjusted Ratio

Mahidol University

' Faculty of Medicine Ramathibodi Hospital

Mobilization Program
Implemented August 2010

Risk Calculation and Stratified
Prophylaxis Program Implemented February 2011

l

l

CY 2009 July 2009-June

2010

!

CY 2010

2011 2012
! Date

Risk-adjusted VTE outcomes steadily
declined from an odds ratio of 3.41 to 0.94 (p
< 0.05).

July 2010-June CY 2011 July 2011-June

Cassidy. J Am Coll Surg 2014;218:1095e1104. 2014
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Patients Undergoing General, Gl, Urological, Gynecologic, Bariatric, Vascular, Plastic, or Reconstructive Surgery

o m—




>\ Mahidol University

/ Faculty of Medicine Ramathibodi Hospital

L)
CHEST Supplement - \Venous Thromboembolism Prophylaxis and S

ExeCUtiCZWHSRC::A::'I:;H;RAPYANDPREVENTIONOFTHROMBOSIS,QH—!ED:ACCPGUIDELINES Treatment in Patients With Cancer: ASCD CIinicaI
” Practice Guideline Update

Antithrombotic Therapy and Prevention of Thrombosis,

. - = = " Nigel S. Key, MB ChB?; Alok A. Khorana, MD?; Nicole M. Kuderer, MD3; Kari Bohlke, ScD* Agnes Y.Y. Lee, MD, MSc5;
gth ed' Ame"can co"ege Of CheSt PhySlClans Juan L. Arcelus, MD, PhD®; Sandra L. Wong, MD, MS’; Edward P. Balaban, DO®; Christopher R. Flowers, MD, MS®;
Evidence-Based Clinical Practice Guidelines Charles W. Francis, MD'?; Leigh E. Gates’; Ajay K. Kakkar, MBBS, PhD'; Mark N. Levine, MD, MSc3; Howard A. Liebman, MD%;

Margaret A. Tempero, MD'5; Gary H. Lyman, MD, MPH'¢; and Anna Falanga, MD*?
[ Evidence-Based Medicine ] Z CH EST

CLINICAL GUIDELINES ¢ blood advances

Antithrombotic Therapy for VTE Disease () cown

CHEST Guideline and Expert Panel Report American Society of Hematology 2019 guidelines for management of
venous thromboembolism: prevention of venous thromboembolism in
Clive Kearon, MD, PhD; Elie A. Akl, MD, MPH, PhD; Joseph Ornelas, PhD; Allen Blaivas, DO, FCCP; Surgica] hospitaljzed patients

David Jimenez, MD, PhD, FCCP; Henri Bounameaux, MD,; Menno Huisman, MD, PhD,
Christopher S. King, MD, FCCP, Timothy A. Morris, MD, FCCP; Namita Sood, MD, FCCP;

Scott M. Stevens, MD; Janine R. E. Vintch, MD, FCCP; Philip Wells, MD, Scott C. Woller, MD; @ Guyatt GH. CHEST 2012: 141(2)(Supp|):7S—47S
and COL Lisa Moores, MD, FCCP PODCAST\ 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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Each Risk Factor Represents 1 Point

Each Risk Factor Represents 2 Points

’ . a Age 41-80 years a Age 60-74 years
, e V\tl l | @ Minor surgery planned a Arthroscopic surgery
a2 History of prior major surgery (< 1 month) Q Maiignancy (present or previous)
. ; 3 Varicose veins 9 Major surgery (> 45 minutes)
a History of inflammatory bowel disease 3 Laparoscopic surgery (> 45 minutes)
Vl S k atl 6 V\'ts | O Swollen legs (current) 2 Patient confined to bed (> 72 hours)
| @ Obesity (BMI > 25) g Immobilizing plaster cast (< 1 month)
2 Acute myocardial infarction a3 Central venous access
2 Congestive heart failure (< 1 month) S— — |
0 Sepsis (< 1 month)
2 Serious lung disease incl. pneumonia (< 1 Each Risk Factor Represents 5 Points
month)
: : 3 Elective major lower extremity arthroplast
= Abnqrmal p.ulmonary funclion (COPL) 3 Hip, pelvis or leg fracture (< 1ymonth) Y
a2 Medical patient currently at bed rest a Stroke (< 1 month)
- f(_)":e' sk | 2 Multiple trauma (< 1 month)
Caprlnl score e S— - I g Acute spinal cord injury (paralysis)(< 1

month)

Each Risk Factor Represents 3 Points

J Age over 75 years i e M v R AR b Ha AR TR
a HIStOW of DVT/PE PP Tt ach Ao ioduadgs 4" 8 - rade At hend 11 84 A4han MR coll KxE)
2 Family history of thrombosis*® 2 Oral contraceptives or hormone
g Positive Factor V Leiden replacement therapy
3 Positive Prothrombin 20210A J Pregnancy or postpartum (<1 month)
0 Elevated serum homocysteine 2 History of unexplained stillbom infant,
a Positive lupus anticoagulant recurrent spontaneous abortion (> 3),
o Elevated anticardiolipin antibodies premature birth with toxemia or growth-
U Heparin-induced thrombocytopenia (HIT) restricted infant '
u Other congenital or acquired thrombophilia
If yes
Type .
‘most frequently missed risk factor Total Risk Factor Score
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Recommendation for @) Vahidoluniversity
VTE prophylaxis

Estimated Venous Thromboembolism
Incidence According to the Adaptation

of the Caprini Score by the 2012
American College of Chest

Physicians Guidelines
Caprinl VTE

Risk Score Incldence” Prophylaxis

Very low 0 0.5% Early ambulation

Low 1-2 1.5% IPC

Moderate 3-4 3.0% LMWH, unfractionated
] High 25 6.0% LMWH, unfractionated
| heparin + IPC or GCS I

h------------------------

Kearon C. Chest. 2012 Feb;141(2 Suppl):e4195-e496S.
Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) | Slide 44/86




Recommendation for VTE prophylaxis

Prophylaxis regimen

Total Pharmaco prophylaxis Mechanical Early
. k:; 4 R Risk of Risk level ® Enoxaparin 40mg SC daily prophylaxis | ambulation Ourat
'55,:;; of VTE S evE (CrCl > 30mL/min) (IPC > GCS) uration
® Heparin 5000 units SC TID 16l complance
(CrCl < 30mL/min)
0 < 0.5 % VERY LOW + Hospitalization
1-2 1.5% LOW + + Hospitalization
34 3% MODERATE + + /[ - + Hospitalization
>5 6 % HIGH + + + 1-10 d (non cancer)
28 days (cancer)
Kearon C. Chest. 2012 Feb;141(2 Suppl):e4195-e496S.
Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 45/86




VTE prophylaxis in Surgical patients

\
. VTE prophylaxis > No VTE prophylaxis ‘

\
. Method of prophylaxis depends on VTE risk category ‘
\

. In high Risk prefer Pharmacological + Mechanical+ early ambulation “

£ ) Pharmacological : LMWH or UFH

/

", Mechanical :; IPC > GCS “

/
, Inpatient duration or extended duration depends on VTE risk ‘

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 46/86
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Total Hip Arthroplasty (THA), Total Knee Arthroplasty
(TKA), Hip Fracture Surgery (HFS)

Identify high risk patients

Each Risk Factor Represents 5 Points

-lective major lower extremity arthropiasty
Hip, pelvis or leg fracture (< 1 month)
Stroke (< 1 month)

Multiple trauma (< 1 month)

Acute spinal cord Injury (paralysis)(< 1
month)

| S S S .

Caprini score

Guyatt GH. CHEST 2012; 141(2)(Suppl):75-47S
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Recommendation for VTE prophylaxis

Prophylaxis regimen
. . Early ambulation or active ,
. . Mechanical prophylaxis Duration
Pharmacological prophylaxis flex/extend ankle
(IPC > GCS)
Hip replacement +
surgery LMWH, Fondaparinux, Apixaban, +- 35 days
Dabigatran, Rivaroxaban, low-dose 18 r il eompliance
Total Knee unfractionated heparin (LDUH),
Arthroplasty Adjusted-dose VKA +/- + 10-14 days
(TKA) 18 hr daily compliance

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

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

NOAC > LMWH > UFH, Warfarin

Guyatt GH. CHEST 2012; 141(2)(Suppl):75-47S
Anderson DR. Blood advances. 2§ik8 49/386



VTE prophylaxis in Orthopedic Surgery

N
. VTE prophylaxis > No VTE prophylaxis |

\
. Pharmacological > Mechanical > No Prophylaxis ‘
\

. Pharmacological + Mechanical + early ambulation

) Pharmacological : NOAC > LMWH > UFH

/

", Mechanical : IPC was preferred than GCS “

/
, Extended duration > Inpatient duration ‘

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 50/86
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Problem of inadeq uate VTE Prophylaxis

There is a fear of anticoagulant-associated bleeding.
There is a lack of awareness regarding VTE.

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 i A
e\ Rl glhiel N R[Sl SUCCESS

VTE prevention protocol B l l
| FAIL

* Inadequate gui l

* The order set is i IL
| |
"FAIL

* Used incorrectly
"w W
Slide 54/86

* No standardiz

:’HRO Agency for Healthcare
- . Research and Quality
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Effective Im P lementation ’ VKeep It

Simple for the
End User

Framework the Protocol v'Do Not
- (and Plan for Flve Principlt;;\ ' \:{;;?L;:‘op‘:,
\\ Measurement) // J/  forEffective NI
\ Standards and X - [ Implementation
= in Clinical
\ Decision

. Support /4

Implementatin

—-' H R Agency for Healthcare
r— M. Research and Quality
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for the End User

~_7

e Order set

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

e Standardization by streamlining the choices

——/_\ ,HR Agency for Healthcare
- M. Research and Quality
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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

e After a VTE risk assessment, the appropriate prophylaxis
options were chosen from their nested position under the risk
designation.

;, H Ro Agency for Healthcare
- M\ Research and Quality
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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

—_/-\ ,H Agency for Healthcare
- M. Research and Quality

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 58/86 —


https://www.ahrq.gov/
https://www.ahrq.gov/

Design Reliability Into the Process

* The desired action is standardized into a process
 The desired action is scheduled to occur at known intervals

e The desired action is NOT redundant for the same action
* Electronic alert

\_\ - — J
" ) 2 N % Agency for Healthcare
- -~ M. Research and Quality
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M Order Set Summary - POETEST, PDS

Order Set: \DOM Adrmission Order Set
Order lkems

G
DOM Lab Orders
DOM Fever Workup

¥TE Prophylaxis: Internal Medicine
% Peripheral I¥ Catheter Insert Orderset
I¥ Therapy
Peripheral IV Catheter, Insert VAT -
Second I¥ [Conditional Order]

Peripheral IV Catheter, Insert 2nd VAT - Order Update: Ordered T Routine
?f Murze will activate order to zupport medication/fuid administration <&wal. Activations=1>

M aintain 1Y

.Peripheral v Catheter, Maintain MUR - WAD Protocol MUST be implemented and followed! <Continuous: Routine
Pharmacy

Marmal Saline Fluzh Inj - 2 ml W gbmin; PRN for WAD protocal. Flugh each [ after each uze or at least g8h when not in continuous uze. [Penpheral ') Routine

Order pdate; Ordered Routine

—_' H R Agency for Healthcare
— N\ Research and Quality

The Johns Hopkins team

Select Al | Deselecmu| Edit.. | |

Help |
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M Order Set Summary - POETEST, PDS

Order Set: DOM Admission Order Set
[rder ltems
W DOM Admission Orders
[ DOM Lab Drders £ 0 Failagt
r DOM Fever Workup
i = Pron N od N 9 This order item is mandatory in the set DOM Admission Order Set, If you delete it, you will also delete the entire set. Do you want to
= . - delete the set?
I % Penipheral I'Y Catheter Insert Orderset
I Peripheral IY Catheter, Insert WAT - Order Npdate: Ordere L | s I
ECond onditional Orde
[l Peripheral IV Catheter, Ingert 2nd VAT - Order\lpdate: Ordered T R outine
?ﬁ Murge will activate order to support medication/fuidadminiztration <Awvall. Activations=1>
[+ .Peripheral I Catheter, Maintain MUR - WAD Protocol MU be implemented and followed! <Continuous: T R outine
[ Marmal Saling Flush Inj - 2 ml 1Y qBmain; PRM for WAD protoco\Flush each [V after each use or at least qBh when not in continuous use. [Penpheral Y] Rauting

Any Attempt to uncheck the
order will give this message

—_' H R Agency for Healthcare
— N\ Research and Quality

The Johns Hopkins team

Helevantlnfol Select Al Deselectﬁlll Edt... | Change Date...l

0k | Cancel | Help |
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= vTE Prophylaxis: Internal Medicine - POETEST, PDS
VTE Prophylaxis: Internal Medicine [1 orders of 6 are selected] - POETEST, PDS

Patient Age:

Relevant Results

J4y

— Combined MeasOM™wggts [
Height (inches) i 00 Weight (Ib) Wieight (kg) BSA EMI Creatinine (mg/dl) Creat Clear (ssf)
|57 [170:2 [147 667 B 1 847 * Estimated

07/04/2007 16:41

Entered -

ISECTION A: Does the patient have any major VTE risk factors?
Previous VTE [
Age greater than B0 years [
Cancer - Metastatic or under treatment [
Stroke with paresis less than 3 months [
Known hypercoagulable state [~
NYHA class IV heart failure [
Mechznical ventilation [
Sepsis [
Pregnancy to six weeks post partum [~
Mo major risk factors known [

Recommended Prophylaxis:

N B LDoes the palie R

Current use of systemic 3

L aater than or equal Y
Flatelet count T2 0,000 cu
Mo contraindicati

Patient age, weight, renal
function and relevant labs
Imported from database

(| Heparin Inj 5000 unit SubQ qBh Routine
[|Heparin Inj 5000 unit SubQ qlzh Routine
(1| TED Stockings <Continuous> T Routine Bilateral Knee Review patient status daily..
| Compression Device, Sequential <Continuous > T Routine Review patient status daily...
| Foot Pump <Continuous> T Routine

« | | r

I‘Nas WTE Prophylaxis Ordered as Recommended?
Yes [
No - Bleeding Risk Greater than VTE Risk [~

Mo - Pork Aversion [
Mo - Prescriber Preference [

Hospital Guideline VTE Med+ Sx :

0K Cancel

Agency for Healthcare
Research and Quality

AHRQ

i—' The Johns Hopkins team

Nutsiri Kittitirapong,M.D. (26/08/21)
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VYTE Prophylaxis: Internal Medicine - POETEST, PDS

VTE Prophylaxis: Internal Medicine [1 orders of 6 are selected] - POETEST, PDS

Relevant Results

Patient Age:

|4y

—Combined Measuremants

Height (inches) Height (cm) \wleight (Ib) weight (kg) BSA  EMI
&7 [170.2 f147 [66.7 LR

— Creatinine Clearance (Estimated {Cockeroft-Gault])

Creatinine (mg/dl) Creat Clear (est)  Actual

|1 847 @+ Estimated
Entered - 07/04/2007 16:41

ISECTION A: Does the patient have any major VTE risk factors?
Previous VTE [

Age greater than 60 years [

Cancer - Metastatic or under treatment
Stroke with paresis less than 3 months
Known hypercoagulable state [~

NYHA class I heart failure [
Mechanical ventilation [~

Sepsis [

Pregnancy to six weeks post partum [~
Mo major risk factors known [

Recommended Prophylaxis:

»Mandatory Selections
=Risk Factors
=Contraindications

Order

ISECTION B: Does the patient have any contraindications to phamacologic prophylaxis?
ent use of systemic anticoagulation [
Active bleeding [
==l High risk of bleeding [~
IMR greater than or equal to 1.5 [
APTT greater than or equal to 1.3 [
atelet count less than 50,000 cu mm [~
Mo contraindications known [

(™ Orders and Order Sets with Warnings or Errors

Order Set | TE Prophylads: Intemal Medicine

The following Order Set andlor Orders either have warnings or contain errars. Correct any errors by editing the
order. You must review any Informational Messages before you can save the order.

Order ltems:
j# WTE Prophylaxis: Internal Medicine -
@ The SECTION Labeled & and B may not be left blank. Flease enter a value into the field

[el| HeparinInj  4—— unit Select Al | Deselect Al | Edit | oK | Help

| Heparin Inj 5000 unit SubQ q12h

[1| TED Stockings <Continuous> T Routine Bilateral Knee Review patient status daily...
[1| Compression Device, Sequential <Continuous> T Routine Review patient status daily...
[1| Foot Pump <Continuous> T Routine

<

| ’

IWas WTE Prophylaxis Ordered as Recommended?

Yes [
Mo - Bleeding Risk Greater than WVTE Risk [

Hospital Guideline VTE Med+ Sx :

Na - Pork Aversion [
Mo - Prescriber Preference [

OK

bt

Nutsiri Kittitirapong,M.D. (26/08/21)

Agency for Healthcare
Research and Quality

AHRQ

The Johns Hopkins team
Slide 63/86



https://www.ahrq.gov/
https://www.ahrq.gov/

[1 orders of 6 are d] - KROLL, IR¥ING

Fatient Auge: Felevant Resultz
ISEI_I,I Creatinine, Serun.: 1.6(Mar01); INR. Prothrombin Time: 2.2{kMar01]; Platelet Count.: 78(Mar01); RatioAPTT: 1.8(Marl1); ﬂ_ﬂ
— Combined Measurements — Creatining Clearance [Estimated [Cockcroft-Gault])
Height [inches) Height [cm) ‘wheight [Ib) wieight (kal BSA  BMI Creatinine [ma/dl) Creat Clear [est) = Actual
| | |190 |a6 G |63 & Estimated
Resulted - 03/01/2010 05:07
ISECTIDN A: Does the patient have any major WTE nsk factars? ISECTIDN B: Doesz the patient have any contraindications to pharmacologic prophylaxis?
Previous ¥TE [ Current use of systemic anticoagulation [~
Age greater than B0 years [W Active bleeding [~
Cancer - Metastatic or under reatment [~ High risk of bleeding [~
Stroke with paresis less than 2 months [ INR greater than or equalte 1.5
Kriown hypercoagulable state [~ APTT greater than or equal to 1.3 [
MNYHA clazs NIAY heart Failure [~ Platelet count less than 50,000 cu mm [
Mechanical ventilation [~ Mo contraindications known ;:7
Sepsis [

Pregnancy to sik weeks post partum [~

Mo rnajor risk factors known [ Pro p hyl aXIS
Recommendation

Fecommended Prophylaxis: E

Chooze Heparin 5000 unitz gBh [(High Rizk Prophylaxiz) ﬂ

Prophylaxiz Orders

| Heparir [nj R000 Subl Routine
| Hepari [mj 5000 Subll qlzh Foutine
[J| TED Stockings < Cantinuous: T Foutine Bilatzral Khee Feview patient statuz daily. ..
| Compression Device, Sequertial < Cantinuous: T Foutine Feview patient statuz daily. ..
| Foot Purnp < Continuouss T Routine Bilateral

¥ V¥TERisk A t was Completed

I~ HR Agency for Healthcare
Duglio || ok | Concel | - N\ Research and Quality

The Johns Hopkins team

Subrmit Drderfz] far EROLL, IBWIHE Hide "W aork sheet | Cancel | Help
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™ VTE Prophylaxis: General Surgery - LABPOE, CHABRLES

VTE Prophylaxis: General Surgery [4 orders of 9 are selected] - LABPOE, CHARLES 9

Mo contraindications known [v ~

Recommended Prophlaxis:
Choose Heparin 5000 units G8H plus Mechanical Orders. (VERY HIGH Rigk WITH Renal Impaiment)

Prophylaxis Orders

[ | | Enoxaparin Inj 40 mg SubQ q24h Time Critical First dose 2 hours Pre-Op and...
[vl | | Heparin Inj 5000 unit SubQ q8h 18:00 Give first dose 2 hours Pre-_.
(1|68 | Heparin Inj 5000 unit SubQ q12h Time Critical Give first dose 2 hours Pre-_.
O Ambulate with Assistance tid T Routine
O Ambulate without Assistance tid T Routine
[l TED Stockings <Continuous: 08132007 Routine Eilateral
[l Compression Device, Sequential <Continuous: 08132007 Routine
| Foot Pump <Continuous: T Routine
4| ’

I‘.".n'as WTE Prophylaxis Ordered as Recommended?
Yes v Mo - Religious Ressons [

Mo - WTE Risk Greater than Bleeding Risk [ = L =
Mo - Heparin Allergy/Adverse Reaction [~ /= VTE_Risk Assess Completed - LABPOE, CHARLES

VTE Risk Assessment was Completed - LABPOE, CHARLES

Order ID: IDI}1 BTBE229

Template Mame: I

Order: I‘u"TE Fizk Assessment was Completed

v VTERisk Assessment was
g Requested By: |Durrette, Annette

Documentation

Of R I S k q ,HR Agency for Healthcare
- N\ Research and Quality

Assessment p

The Johns Hopkins team

= X |
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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.

——/_\ ,HR Agency for Healthcare
- M. Research and Quality
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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.

_—, H Ro Agency for Healthcare
-~ M. Research and Quality
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Mahidol University
Faculty of Medicine Ramathibodi Hospital

VTE Prophylaxis in Surgical patients in RAMATHIBODI Hospital

- PEHEUWN M ST Bmg

7 4o FACULYY Oy NEpiCINE -




RAMATHIBODI HOSPITAL B
Departrmrent DOhidon Ward
HN. .
Atending S Residert
D) TH ISV
VIErisk assesment in Department of Surgery Rethibodi Hospital
Cyrini VIERK Asesment
Dagess ~Svikui 230

Grent VIE [ 8 consult wihe Vascular

feo o a0 W o
O bBinisussiiusoduane

RAMATHIBODI HOSPITAL

Add 1 pairt for eech of the fdlonng detements

thet gpply nowar within the pegt month:

0O Ap4l-@yeas

0 Mnor sy (essthen S ninutes ispamed

[ Rt mgor Srgay (ore then 45 minctes) within
thelagt morth

[ \idble vaioose \eins

O Ahigaydf Inflarretary Bond Diseeee (HD)
(for earple, Goimi sdiseeee o U oeretive adlitiy)

O Swdlenlegs(urat)

[0 Cevedt o doese (Budy MessIndexabove 5

O Heat atak

O Grgeive heat falure

[0 Saiousirfection for earple, preunona)

O Lrgdseee (for earpe enphysaraor CH)

[0 Onbed rest or redtricted noblity, indudinga
renovedle leghrace for lessthen 72hours

O Gret ueed hithcortrd or Homore
Replaoarmert Trery (HR)

[ Regat o hed abeby withinthelegt north

O Haay of tneqlaned dillbomirfart, recurert

Add 2 paintsfor esch of the fdloang gatementsthet gpply:

[ Ap6lL-7yeas

[0 Qe or pest neigendes (edudingsin canoer, but not melanomg)

[ Raned mgjor ey ledtinglonger then 46 mintes (nduding lgparosoopic and
athrosoopic)

[0 Norvemoveble plater caet or rold thet heskept you frommovingyour legwithinthe last
north

O Tbeinblood vessd innedkar chet thet ddiversblood or medidne diredtly to heatt
withinthelegt north @ cled certrd verousaoaess RCCling, or part)

[ Grfiredtoabed for 2housor noe

Department Division Ward

H.N.

Attending Staff Resident

a1y

U wsiuii

Caprini score =

Very low [] Low [] Moderate [] High or Previous VTE

[ fidevnalunnsli Pharmacological prophylaxis

[ fidevailunisli Mechanical prophylaxis

DOCTOR’S ORDER SHEET FOR PRE-OP VTE PROPHYLAXIS

QR Code Lime survey

VTE Risk assessment

=

Add 3 paintsfor esch of the fdloang satements thet gpply:

O Apaoer

[0 Haay of blood dats ether Desp \éin Thrarrbods (OVT) or Rimorery Bvbdlism (F5

O Farily hgory of blood dats ¢hrorbosy

[0 Rrsordl or family higary of positive blood test indicatingan inoreesed risk of blood datting

Add 5 paintsfor each o the folloang gatements thet gpply nowor

within the pest month:

[0 Hedivehip or kneejaint redecarert suggy

[J Boenhp, pevisorleg

[ Sxioustraua for earple mutiple broken boresdeto afdl or car aoddart)

SOAEDSAN (TOE NS, pEnele || ) iy qudijuy reafinginpetgyss
hithwith toemiaor goath retricted infart. O Bpaiecedagre
Prophylaxis regimen
Total Pharmaco prophylaxis Mechanical Early
Patient Risk Factor Risk of Risk level ® Enoxaparin 40mg SC daily prophylaxis | ambulation buration
score VTE (CrCl > 30mL/min) (IPC > GCS)
score ® Heparin 5000 units SC TID
(CrCl < 30mL/min)
0 <05 % VERY LOW + Hospitalization
1-2 1.5 % LOowW + + Hospitalization
34 3% MODERATE + +/ - + Hospitalization
>5 6% HIGH or Previous VTE + + + 1-10 d (non cancer)
28 days (cancer)

Rease drde on the prophylaxis regmen that you choose

O fdeviulufsli Pharmaco prophylaxis

fidaviulursly Mechanical prophylaxis

O
[0 VTE prophylaxis regimen [0 Early ambulation
O

VTE occurred Date

O rc O acs

[Fellow U consult %]

[0 Pharmaco (Wamsgylusdaisdngi)

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitiraporf§ M 426/08/21)

Signature CODE

Prophylaxis regimen
out Total ek of EPharmacoLl,:(:)rc:pr;)éladxisl Mecl':r:;cal Earlly
atient . isk of . ® Enoxaparin 40mg aily prophylaxis | ambulation .
score R's:cza::w' VTE Risk (evel (@t ; 30mL/min) (PC > GCS) Puration
® Heparin 5000 units SC TID
(CrCl < 30mL/min)
0 <05 % 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)
Date Order for 1 day only Date Order for continuation Date v
Hour Hour Hour

Consult vascular surgery lesan
asdnzodtiadvenous
thromboembolism fouHsin
Previous venous thromboembolism

Bug

< < o
BNURENINE] INd

NUB0):
uwdiinvedldasdevseiiadunny
venous thromboembolism @nsausnw

vascular surgery team 16t

AsToUNNE.

NYALTBUHIAR

12 $alua

N .
Intermittent pneumatic compression (IPC)

Graduated compressive stocking (GCS)

p . .
Enoxaparin 0.4 ml sc OD (if GFR > 30 mL/min)

Heparin 5,000 unit sc tid (if GFR < 30 mL/min)

24 Fala

(uwnndigfusuiiu)
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RAMATHIBODI HOSPITAL

Department

Division

Ward

H.N.

Attending Staff

Resident

DOCTOR’S ORDER SHEET FOR PRE-OP VTE PROPHYLAXIS

Caprini score =

L] Very low L] Low L] Moderate [ High or Previous \VTE

L] fivavalunisly Pharmacological prophylaxis

L] fiv9ailunisli Mechanical prophylaxis

21—

QR Code Lime survey

VTE Risk assessment

Prophylaxis regimen
Total Pharmaco prophylaxis Mechanical Early
Patient Risk Factor Risk of Risk level ® Fnoxaparin 40mfg SC daily prophylaxis | ambulation Duration
score <core VTE (CrCl > 30mL/min) (IPC > GCS)
® Heparin 5000 units SC TID
(CrCl < 30mL/min)
0 <05 % 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)

Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21)
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VTE Risk assessment

Rl 1 dayaniy

: *Fu/nardszidin
|

.

I suuuy @ dd-mm-yyyy HH:MM

L------------------

*HN
0 NTNnTRAIUFULULYDIFINALDDIRML

% 8= .84%0

=]

1518 & d % -

VTE Risk assessment

3/ namndsziin

AIu 1 Foyxeihe

Q%8 = .83%nm

=)

[ 19-04-2021 15:18

suuuy

© nsanszylanzeia Masy 7 ndn

*difa

Furuana

Hospital Guideline VTE Med+ Sx

I 04 e 2021 >
*HN : M. A W, W A A
I I
I 0y 28 29 3 41 2 3
: : 4 5 7 8 9 10
‘| 11 12 14 15 16 17
@ nsand:
" 18 REN 20 21 22 23 24
*ia : 25 26 27 28 29 30 1
:. % 3 5 6 7 8
1
: A A
*uruah
1
: 15 18
|
1
*a1u (¥

v

Onszum!'________________

: Nutsiri Kittitirapong,M.D. (2&)08/21)

<

v

*o1y (I)
0 N3 TVRDUTUUVLVDIAINDUVDIA L
@ nsanszulanzéaY (nsalageunit 11 Tl 0)

*ine

0 nsanRenipsnilsdnauannsdanindsing

218 (male)

#eYy (female)

*uiip

0 nsanRenpsnilsAinauannsRanindsing

AFUNLRDA... ¥

*nafiheo
0 nsanszulmnizsia ward éhadhaiu 31C, TOW, 20W
e

*n1siiledelsa (Diagnosis)

0 nsnnnsaniiu free text waa sWa ICD10
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15:11 Gd % A e3R8 7% .83%m
VTE Risk assessment =

21U 2 VTE Assessment

*ﬁm‘;sz‘inLﬁamqmﬁuTunaamtﬁamd1 (VTE)
Aouuaulsensiuia uarldsunissnunagTu
Pauril

*gsunmsiiiadunnzanidonaasiul
1dane (VTE) annaisAansavnougAcia
L n N N N |

The

JPIANIZANIRDNAR
E)

*jia1n1suazainisy
diulunaoaidons

Ak

sk

0 nsanRansRa NNz (D13ANaUAIMDL)

UINTILG LN
theanghedionmu deep vein

wilos Tadu Boudswr wueadlas linswanive

Aauniin sia 11
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U7 2 VTE Assessment

*ﬁnnsﬁuLﬁamqmﬁuTunaamtﬁamd1 (VTE)
Aauunaulsunyiuna uazldsunissnenagu
vzl

fe

*gsunisileduanrandonansdulunasn
1aaae (VTE) anan1sAnnsadnauinIsin

EdER

*fia1n1suaraIMsSUARIDaYANITANIGaNaR
siulunaamidons (VTE)

e

ReUdayxeiy

Fu/naivszidiu: 19-04-2021 15:07

HN: 1938456 do -
UWINRAR:
AR}

21y: 781 WA Y

(male)

wilae: General vanihe:

55W
msifladiulsa (Diagnosis): Ca lung

flamrandonansulunasnidons
(VTE) ﬁvlﬁ%umﬁﬂma:ﬂumm::ﬂ: T

lesunsitadunnrandonandulu
naoadanen (VTE) Aounisa: L

fonsuaraINSUANIYRIANIZANIEDR
andulunaasidansi (VTE): L

**ngauad consult
vascular team**
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Revdoyanily

Fu/arivsziu: 19-04-2021 15:07

HN: 1938456 o -
UINRAR:
Y

21y: 781 WA 918

(male)

wiae: General vanihe:

55w

nsiflasiulsa (Diagnosis): Ca lung

8 B B B _§B N _§ B B B B _§B _§N _§ _§ )}
fiamzandonandulunasnidansh
(VTE) ﬁvlﬁfiJﬂ‘]‘i%”ﬂH‘]aiﬂu‘U auzil: Tof

letsumsitaduamzandonaadulu
naoaLdane (VTE) Aoursa: la

o

fo1NSUAZINSURAYDDINIZANLADR
andu luvaasidaas (VTE): 1l

g

r
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

**ngaundv consult
vascular team**

DOCTOR’S ORDER SHEET FOR PRE-OP VTE PROPHYLAXIS

Caprini score =

[ very low L Low L] Moderate [ Higr

[ fdaalunislin Pharmacological prophylaxis

[ fidamalunislid Mechanical prophylaxis

QR Code Lime survey

VTE Risk assessment

—

Prophylaxis regimen
Total Pharmaco prophylaxis Mechanical Early
Patient Risk Factor Risk of Risk level ® Enoxaparin 40ms SC daily prophylaxis | ambulation Duration
score score VTE (CrCl > 30mL/min) (IPC > GCS)
® Heparin 5000 units SC TID
(CrCl < 30mL/min)
0 <05% VERY LOW + Hospitalization
1-2 1.5 % LOW + + Hospitalization
3-4 3% MODERATE + + /- + Hospitalization
>5 6 % HIGK + + + 1-10 d (non cancer)
28 days (cancer)

Date

fbina Order for 1 day only
Hour

Date
Hour

Order for continuation

Date

Hour OFF

Consult vascular surgery L9921

= Q’ A o =~ o
X umqmuLm’ﬂmﬂqmmuluumml,@ﬂmm

dl Yo o 1 dy
nasuneinwneg uanuel

O Bsunmsifeduninzauiengasiu
lunagadensm

O femsuazennmisuanssesninzda
\wengasuluvaanAanm
o

I VN

- ¢ Y
AAYOUNNIE . LY/
B

funndisrvedldasderieitaduney
venous thromboembolism @1115auSnwn

vascular surgery team ¢

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

Mechanical prophylaxi
Intermittent pneumatic compression (IPC)

Graduated compressive stocking (GCS)

Pharm i rophylaxi
Enoxaparin 0.4 ml sc OD (if GFR > 30 mL/min)
Heparin 5,000 unit sc tid (if GFR < 30 mL/min)
NYALINOURIAR

12 #alus 24 3l

AR TR\ (12 0 I
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VTE Risk assessment @

AUl 2 VTE Assessment

Recent Event (< 1 month)

o nimn'a‘anﬁﬂéianﬂmmzau (2flvaudinay)

suii 3 Caprini VTE Risk
assessment

Reproductive

0 nsanRpnshidanivingau (@ 1allvarudinay)
Heart attack

Current use of birth control or Hormone
Replacement Therapy (HRT)

Congestive heart failure

Age: 79 (75 years or over)

Serious infection (for example, pneumonia)

Pregnant or had a baby within the last month
Non-removable plaster cast or mold that has
kept you from moving your leg within the last

*iinnramdonandulunaosaidansn (VTE) Type of surgery

fAounonlsewyuia uay‘lgi'%'unqsé'ﬂu'\agjiu 0 nsnndanddaniimsnzan (2ilvaudinay) month History of unexplained stillborn infant,
mmgﬁ _ ' recurrent spontaneous abortion (> 3),
Minor surgery (less than 45 minutes) is Broken hip, pelvis or leg premature birth
planned

| 2

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

R

Planned major surgery lasting longer than 45

minutes (including laparoscopic and MObility
arthroscopic) Spinal cord injury resulting in paralysis

(1] ﬂ's_mmﬁanﬁuﬁanﬁmmsau (29ivauAInaY)
*gsunisiiadunnzranidonanduluvasn
1aam6n (VTE) anan1sAnnsavnaunIsin

; . Experienced a stroke
Past major surgery (more than 45 minutes)

T Tast nicht On bed rest or restricted mobility, including a

removable leg brace for less than 72 hours

¥

H

==

| @

*i121M1SUAZINSUARIVAIANZANIRDNAR
dulunaonidansn (VTE)

%

i [

Elective hip or knee joint replacement surgery

Present and past history

0 nsanidansni@aniisnzan (@1iluaiudAinay)

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

A history of Inflammatory Bowel Disease (IBD)
(for example, Crohn’s disease or ulcerative
colitis)

Overweight or obese (BMI > 25)

Venous disease or clotting disorder

0 nsanidansnidaniimingas (@ilnanudinay)

Visible varicose veins

Swollen legs (current)

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)

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

Family history of blood clots (thrombosis)

*

Confined to a bed for 72 hours or more

0 nsnndandidoniianyay (@Rinaiudinay)

AU

diholiflanudus

ADURUN Lung disease (for example, emphysema or Personal or family history of positive blood
COPD) test indicating an increased risk of blood ~
clotting
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1520 Gd & %% - RB= .82%n " . .
Relative contraindication Other contraindication

W & km.ra.mahidol.ac.th O 0 nsaudandiAanitwangRa (DfMAuAINDL)

0 n3NRDNMIRNTIINNZRN (DAL nDY)

VTE Risk assessment E] Intracranial hemorrhage within last year Immune mediated heparin induced

thrombocytopenia
Craniotomy within 2 weeks

Epidural analgesia with spinal catheter
Intraocular surgery within 2 weeks (current or planned)

GI, GU hemorrhage within last month

it 4 Adavu T lunms i

E
i Thrombocytopenia or coagulopath o e - z
PharmaCOIOglcal ytop JHIapaY 0 nsanRansAanVirINzaN (aNalinanuenay)
End stage liver failure I i g |
1 No contraindication I

L-----------------‘

Active intracranial lesion/neoplasms
Absolute contraindication

0 nsnnRanmilAanivanzau (2Rilvaiuenay) )
Hypertensive urgency/emergency

Active hemorrhage i I
| Postoperative bleeding concerns 1

L-----------------‘

ADUNI }
Severe trauma to head or spinal cord with
hemorrhage in the last 4 weeks Concurrent use of anticoagulant known to
increase the risk of bleeding

2l
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7Yy & km.ra.mahidol.ac.th O

VTE Risk assessment @

3
0 nsanRanIRaNTIHINZRN (21RABAINDY)

i i I
1| No contraindication I

Fud 5 fgau [ luns T L —————
Mechanical prophylaxis

Contraindication

] U v
0 nsandanshidoniiunzan (anafluanudinoy) ADUAUN

PAD (man foot pulse 'lsi'léf w3aABI<0.8)

Severe leg edema

Dermatitis

DVT (IPC)
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. ddaviu e TunsT Pharmacological *Plan
7 & km.ra.mahidol.ac.th O A :
prophylaxis (ﬂqqu recommendation l]’ism)fu)
i o= - | = = o
VTE Risk assessment @ o 0 nsnndandanimanzau (@RinatusInay)
*No contraindication '
Early ambulation
fivaviu e TunsTw Mechanical prophylaxis
. o Mechanical prophylaxis (IPC > GCS)
A7ui1 6 Risk level & *No contraindication
Prophylaxis

Pharmacological prophylaxis

. Caprini score =7
Fu/nawidseuiu: 19-04-2021

15:18 Risk level = high (Risk of VTE 6%)
HN: 2033556 ¥ - wnAnA: AW i L =

w A D EUATIAINTISINL ENT‘IL
any: 791 WA 11El9 .

(female Fecomimendstion Doctor Order Sheet
wily: B/E warily: 55e 2

: Risk
E“‘ﬁﬁt“i“iiﬂ (Diagnosis): Ca level Prophylaxis regimen Duration
reas
High 1. Early ambulation 1-10 days
2. Pharmacological (non-cancer)

Risk factor prophylaxis 28 days

- Enoxaparin 40 mg SC  (cancer)
*Planned major surgery lasting longer than i :
45 minutes (including laparoscopic and da”y (crcl 2 30 mL/m!n) ' o
arthroscopic) - Heparin 5000 units SC ADUNRUN
*Current or past malignancies (excluding TID (CrCl < 30 mL/min)
skin cancer, but not melanoma) 3. Mechanical prophylaxis
(IPC > GCS)

)l
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' EEN I S NN SN NN S S N S S S B S . . - ------------------1
1 didavia e TuasTv Pharmacological : : 1
i o nn. U7
: prophyiaxis I RAMATHIBODI HOSPITAL R A : ......
| N ePainlicst : Department Division Ward I I
I o contraindication I : ! 2033556 :
I ..
| ! Attending Staff Resident I A
| ! T2 !
I 018 s, RURNTIY V7 RO

I sigown e/ Tun1sTw Mechanical prophylaxis | | i
| 1 DOCTOR’S ORDER SHEET FOR PRE-OP VTE PROPHYLAXIS
I ‘No contraindication I

-------------------.
I I . 7 | |
| I | Caprini score = |
| | | - .y |
1 o I = Very low [ Low [] Moderate Agh 1 QR Code Lime survey
| Capriniscore =7 I i .
: Risk level = high (Risk of VTE 6%) 1 | [ figovialunislv Pharmacological prophylaxis: VTE Risk assessment

I I = v £ 4
R N N N N N R N N N N | L fvevnlunisly Mechanical prophylaxis |
|
I--------------------I ——————————————————
: Recommendation I Prophylaxis regimen
I Risk : Total Pharmaco prophylaxis Mechanical Early
: level Prophylaxis regimen Duration | | Patient Risk Eactor Risk of Risk level ® Enoxaparin 40ms SC daily prophylaxis | ambulation Duration
T p—— r— I| score score VTE (CrCl > 30mL/min) (IPC > GCS)
| Wk ey : s ® Heparin 5000 units SC TID
| 2. Pharmacological (non-cancer) | (CrCL < 30mL/min)
| prophylaxis 28 days | —— .
I - Enoxaparin 40 mg SC  (cancer) | 0 <05% VERY LOW : + : Hospitalization
: daily (CrCl = 30 mL/min) —:—_F 12 15 % LOW I N + 1| Hospitalization
- Heparin 5000 units SC | | T

| : | 34 3% MODERATE + + /- + i Hospitalization
I TID (CrCl <30 mL/min) I | —
I 3. Mechanical prophylaxis I 7 >5 6 % HIGH | < + @ 1-10 d (non cancer)
I (IPC > GCS) | I N #] 28 days (cancer)
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Prophylaxis regimen
Total Pharmaco prophylaxis Mechanical Early
Patient Risk of o in 4 il h i i
atien Risk Eactor isk o Risk level noxaparin Omg SC daily prophylaxis | ambulation Duration
score score VTE (CrCl > 30mL/min) (IPC > GCS)
*Plan ® Heparin 5000 units SC TID
(h5au1 recommendation Usznay) (CrCl < 30mL/min)
0 nsnndandudaniimunzan (21iluanudinay) 0 <0.5 % VERY LOW + Hospitalization
1-2 1.5 % LOW + + Hospitalization
/Early ambulation 3-4 3 % MODERATE + + / - + Hospitalization
7 >5 6 % HIGH © < + 5 E + ) 1-10 d (non cancer)
/Mechanical prophylaxis (IPC > GCS) 28 days (cancer)
Date Date . : Date
; : Order for 1 day onl Order for continuation
/PharmacologlcalprophyIaX|s T y Yy o T
. Mechanical prophylaxis
Consult vascular surgery 189310 ;
~ . 0 . e /ntermittent pneumatic compression (IPC) | 37 (DR
N9 muuma\imssnw'\aﬂu AsduvSpIdaSavenous
Doctor Order Sheet Graduated compressive stocking (GCS)
thromboembolism NauUNIEA
Previous venous thromboembolism Pharmacological brophvlaxi
DU c . . .
‘ noxaparin 0.4 ml sc OD (if GFR > 30 mL/min)
s sicalia n Heparin 5,000 unit sc tid (if GFR < 30 mL/min)
A o . . NYAYINBUNIFR
AYDUNNE e 1/ I , ,
AZ UR)EIR 24 Fl9
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\ Mahidol University

Y./ Faculty of Medicine Ramathibodi Hospital

YInAIAUAIUARLEN NadSanan WIBUBUIEAINNNDULAZRANIINITIAAS VTE
VTE
200 —o—VTE - = KPI
o
Ln
(Q\
1.50 =
o)
c
=
[c
1.00 g
[
«
¥4
0.50 ,,?“Eo
°S
-@ il KPI < 0.30 %
0.00

2559 2560 2561 2562 2563 Y- 2564

*Cassidy MR, Rosenkranz P, McAneny D. J] Am Coll Surg. 2014 Jun;218(6):1095-104.
Hospital Guideline VTE Med+ Sx : Nutsiri Kittitirapong,M.D. (26/08/21) Slide 81/86



\ Mahidol University

. Faculty of Medicine Ramathibodi Hospital

Y INAIAUAIUARLEN NadSanaNn WIEUBUTEAINNNDULATRANINITIAAS VTE
Death from VTE
—o0—Dead from VTE - = KPI
0.30
0.25 N
0.20 =
0.10 E
0.05 \ q%
0,00 D R R R R R T T TR ER Rl Pl < 0.01%

2559 2560 2561 2562 2563 Ww- 2564

*Cassidy MR, Rosenkranz P, McAneny D. J] Am Coll Surg. 2014 Jun;218(6):1095-104.
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70.00

u o
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% Risk assessment
5
o
o

w
o
o
S

20.00

10.00

0.00

>\ Mahidol University

| 3.7); Y / Faculty of Medicine Ramathibodi Hospital

LEAIITIRAAUUSMS RadSandn WisUTiBUSERIIenaULAZ VAN STARIVTE

NSNS LIASUNIsUTLRUADNULEYS VTE

28.99%

Qr-1

W.8.2562-131.8.2654

Risk assessment QR°L 271062 - 5062
QR 2:4.A.63 - 1.A.63
risk assessment = = -KPI OR3: Wy, 63- 5063

QR4 :n.A. 63-n.8.63
QR 5: 6.A.63 - 5.A.63
QR6: 1.A.64 - 1..64

75.32% QR 7 : 1.8, 64
63.08%

——————————————————————— KPl > 50%

1

Review April: Tuuszidiumell 33% = Tn15Useiiiugse 95%

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

1 o 09// 1= a Qi
NAUNITAAPLIN. VLNNﬂ’W?ﬂﬁ‘?JLﬂ\IuWJ’WNLZQEN
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ansn1sinisdasnuniisautengasulunasniaannd

naIN56AR luEUI8AULHBIES W.8.2562-131.8.2654

100.00
90.00
80.00
70.00
s 60.00

ylaxis

-g_ 50.00

ro

2 40.00
°°
30.00
20.00
10.00

0.00

Prophylaxis in High risk Group

Prophylaxis in High risk groupt = = -KPI

KPI > 50%

QR-1: W.8.62 - 5.0.62
QR2:1.A.63-31.A.63
QR 3: 1418, 63 - 11.8.63
QR4 :n.A. 63-n8.63
QR 5:#.A.63 - 5.A.63
QR 6 : 11.0.64 - §1..64
QR 7: .y 64

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

naun1sansa: Tansfusumniays
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Mahidol University

Faculty of Medicine Ramathibodi Hospital

Risk factors predicting VTE in surgical patients in Ramathibodi hospital

Variable
n=17 n=4,563 OR (95% Cl) OR (95% Cl)

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

I EEs 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

malignancy
HEGLEGRGEIIAN 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

surgery lasting
>45 minutes
Confined to bed BYERWA)) 292 (6.98) 0.001 2.70 (1.63-4.45) <0.001 3.52(1.81-6.85) <0.001

for >72 hours
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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
contramdlcatlon of prophylactic method.

The effectiveness of VTE prophylaxis implementation involved simple

for user, follow the workflow, process reliability, pilot testing and
~ monitor.
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