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EPIDEMIOLOGY

Incidence of VT in the general population is
not known.

2 Swedish studies :

| of confirmed VT in the city of Maimo 1.6%.
inh/year @

Longitudinal study in Goteborg
1.8%.inh/year @

1. Norelstrom M. J Intern Med 1992;232:155-60

2. Hanson PO Arch Intern Med 1997;157:1665-70.
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Incidence of venous thromboembolism in @
France: a retrospective analysis of a
national insurance claims database

Stéphane Bouée'", Corinne Emery’, Adeline Samson??, Julie Gourmelen?, Cécile Bailly* and Francois-Emery Cotté?

moralty rate wee alo esimated over 3 1 2-month folow-up perod.

Resuts Th estimated annual incidence of VIE in France was 1840 per 100 000 sunjects, conesponding 1o

0t o 119 670 events countrywice. The escimted incidence of DVT and PE were espectively 1198 and 642 er
00 00 subjects. Annal rcurrence of VTE ws reporte n 5.5 % (1= 99)patents, with  signficanty highe
ecutence fae n patients with PEthan those it OVT (=002, Oeral, 6% (0= 112) of patients had die

over the T2-month follonep respec we\yu] Jand 77 o patients with DVT ang P
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EPIDEMIOLOGY .

Paucity of c.c. specific data

Risks of VTE In other patient groups (surgical,
trauma, medical patients) are well established and
are relevant to C.I. 4.2

In Systematic Review Attia® objectively confirmed
DVT rates were in the range of 10 to 80% for
patients admitted to ICU or following trauma,
neurosurgery or special cord injury.



Frequency of DVT in trauma, surgery and medical patients in the absence of

prophylaxis® oo

*
Nicolaides et al International Angiology 2006:25(2):101-161
Patient Groups No. of No. of % DVT incidence 95% CI
Studies Patients (We|ghted mean)

Stroke

Elective Hip Replacement

Multiple Trauma

Total Knee Replacement

Hip Fracture

Spinal Cord Injury

Retropubic Prostatectomy
Transurethral Prostatectomy
Patients in ICU

General Surgery

Neurosurgery

Gynecological Surgery Malignancy
Myocardial Infarction

Abdominal Vascular Surgery
Peripheral Vascular Reconstruction
Isolated Lower Limb Injuries
Gynecological Surgery Benign Disease
Elective Spinal Surgery

General Medical

Burns

Geriatric

Knee Arthroscopy



LaTriade de Virchow (1856)




VIRSHOW'’S TRIADE

Low blood flow :

Thrombogenic substances are not washed away
and diluted in the blood but tend to concentrate
locally.

Circulating inhibitors of platelets or coagulation
such as ATIII, do not reach the site of a developing
thrombosis in sufficient quantities.
compression of a proximal vein :

abdominal or pelvic surgery

pregnancy

— Reduced muscular activity :

anesthesia, sedation, curare

Prolonged immobilization

Paralysis

Poor peripheral perfusion : CHF, surgery, trauma




VIRSHOW'’S TRIADE

Turbulent blood flow
Perturbation of the fibrinolytic system
Decrease of production of prostacyclin
Surgery
Trauma
CV KT



VIRSHOW'’S TRIADE

Activation of coagulation
throughout the circulation

Increase in the number and activity
of platelets

— Surgery
Trauma
cancer
Sepsis

10
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Venous thromboembolism risk and prophylaxis in the acute

hospital care setting (ENDORSE study): a multinational
cross-sectional study

Alexander T Cohen, Victor F Tapson, Jean-Francors Bergmann, Samuef Z Goldhaber, Ajay K Kakkar, Bruno Deslandes, Wei Huang,
Maksim Zayaruzny, Leigh Emery, Frederick A Anderson I, for the ENDORSE Investigators*

Summary
Background Information about the variation in the risk for venous thromboembolism (VTE) and in prophylais

practices around the world is scarce, The ENDORSE (Epidemiologic International Day for the Evaluation of Patients
at Risk for Venous Thromboembolism in the Acute Hospital Care Setting) study is a multinational cross-sectional

survey designed to assess the prevalence of VTE risk in the acute hospital care setting, and to determine the proportion
of at-risk patients who receive effective prophylais.

Methods All hospital inpatients aged 40 years or over admitted to a medical ward, or those aged 18 years or over
admitted to a surgical ward, in 358 hospitals across 32 countries were assessed for risk of VTE on the basis of hospital
chart review. The 2004 American College of Chest Physicians (ACCP) evidence-based consensus guidelines were

used to assess VTE risk and to determine whether patients were receiving recommended prophylaxis.

>

Lancet 2008; 371: 387+04
See Comment page 361

*Members ksted at end of paper
King's College Hospital,
London, UK (AT Cohen MD);
Duke University Medical
Center, Durham, N, USA

(VF Tapson MD; Wopital
Laribaisiére, University Paris 7
Paris, France

(Praf jsF Bergmann MD);
Brigham and Women's
MNaenitsl Marvard Madieal
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First patient enrolled August 2, 2006
Last patient enrolled January 4, 2007

Median of 8 days to enroll eligible patients/hospital



Patients at risk for VTE by country

8,183
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@ Mean=52%
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52% at risk for VTE



ACCP recommended prophylaxis

by country in patients at risk for VTE

1U32J9d

15

50% received VTE prophylaxis



Venous thromboembolism risk and prophylaxis in the acute hospital
care setting-results of the Endorse study in Tunisia

Zouheir Jerbi'.*, Mohamed H. Houman®, Habib Ghedira™, Samir Kamoun “°_ Afif Ben Salah **

I Hapital Habib Thameur Tunis, Tunis Ef Manar University - 2f Hopital La Rabta Tunis, Tunis EI Manar University - 3/ Hopital Abderhmen Mami. Ariana,
Tunis El Manar University - 4/ Hopital Hédi Chaker. Sfax, University of Sfax « 5/ Institut Pasteur. Tunis, Tunis El Manar University = 6/Faculty of Medicine of
Tunis. Tunisia, Tunis EI Manar University - 7fFaculty of Medicine of Sfax. University of Sfax

Z. Jerbi, M. H. Houman, H. Ghedira, S. Kamoun, A. Ben Salah Z. Jerbi, M. H. Houman, H. Ghedira, S. Kamoun, A. Ben Salah
Risque et prévention de la maladic thrombo-embolique veincuse Venous thromboembolism risk and prophylaxis in the acute hospital
chez les malades hospitalisés, résultats tunisiens de 1'¢étude care setting-results of the Endorse study in Tunisia

ENDORSE

LA TUNISIE MEDICALE - 2011 : Vol 89 (n°10) : 784 - 789 LA TUNISIE MEDICALE - 2011 ; Vol 89 (n°10) : 784 - 789

LA TUNISIE MEDICAILE - 701 1 Vol 89 (n"10) - 784 - 789
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Results: 885 were enrolled, 212 (24%) were surgical and 673 (76%)
were medical. 408 (44, 9%) judged to be at nsk, 95 (44, 8%) are
surgical and 313 (46, 5%) are medical. LWMH are the most used.
Mechanical prophylaxis was never used.

recommended prophylaxis.

Results: S8S were enrolled. 212 (245 ) weoere surgical and 673 (7695%)
were mwedical. 408 (34, 995%) judgced o be at risk. 95 (44, 8§%) arc
surgical and 313 (36, 555 ) arc modical. I WNAMH arc the most uscod.
Mechanical prophylaxis was nocver usced.

Conclusion: The percontage of at risk paticont m Tunisia i1s
comparable to these of other countrics. The muajornty of at risk paticnt
arce modical. The prophylaxis was under used. Hospital strategics o
asscss patient VIE mnisk and implementation of prophylaxis protocols
arc nccded.



Other Conditions b -

pmf't DUR,lN_(' The most common contraindication to pharmacological
el Wiyt prophylaxis (Tabled) is bleeding at hospital admission (4.5%) in
Acute heast failure KLI®)  45(144%) 46 (113%) medical patients and (4.2%) in surgical patients. 25 (8.0%) of at
(NYHA Class Il or IV) risk medical patients and 10 (10.5%) of at risk surgical patients
Ischemic stroke 1 (L1%) 1(03%)  2(0.5%) were considered to have a high bleeding risk. sufficient to
Hemorrhagic stroke 1(1.1%) 2(06%)  3(0.7%) present a contraindication to pharmacological prophylaxis.

Other cud;‘wmnm 120126%)  80(256%) 92(225%), ) | ) ) )

Other modical condition 8 (84%)  (0%)  2(54%)
Admitied to ICUCCU 34 (355%)  $6027.5%) 120 (294%)
Contra venous catheter —~— 9003%) 11 (35%) N (9%)

o | -
‘ﬁdmittEdtolCUlCCB 34?35‘.8%3 86 (27.5%) 120(2&%1' ‘n . g ¢ 1 .M M e
NSAID on admission (excluding 0(00%) 11 (35%) 11(2.7%)
Central venous catheter 9(9.5%) 11(35%) 20(49%) aspiin)

Mechanical ventilation 5(5.3%) 6(19%) 11(27%)
Immobile with bathroom 13 (13.7%) 91 (29.1%) 104 (25.5%)
privileges 167 (41, 0%) patients deemed to be at risk for VTE received
Complete immobilization 44 (463%) 25 (80%) 69 (16.9%) ACCP-recommcndgd types of prophylaxis, of whom.92
Cicer thexsgy 2021%) SU6%)  7017%) (294%) were medical patients and 74 (79%) were surgical

i patients. The rate of prophylaxis is low even in medical patients
Heparin induced 0(00%)  0(00%) 0(00%) P O SOOI A S kSR CIAORD T T Lo P




following radical prost: ttvdum\ 15 Neurosurgeons

Venous Thromboembolism in have used compression boots |»]w~ fixed low dosc

the Intensive Care Unit heparin in craniotomy patients with malignancies, 't
f\ttelrll)tlllg O cnange me stdatus quo 111 e rwuo o

forces physicians to face challenges that are particu-
lar to those previously mentioned groups of patients.
First, the efficacy of various prophylaxis modalities
has rarely been studied in this population. Therefore,
there does not exist the same literature-based evi-
dence for implementing prophylaxis in this setting
compared with others. Second. these patients are
often bleeding overtly or are admitted with throm-
bocytopenia. Accordmgly, heparin or warfarin are
often contraindicated. Third, these patients may
have leg ulcers, wounds. or peripheral arterial occlu-
sive disease that preclude the use of intermittent
pneumatic compression devices. With these prob-

CHEST / 113/ 1/ JANUARY, 1998 5
-

lems in mind, it is useful to examine the current state join clinical trials to enhance our knowledge in this
of prophyvlaxis used for ICU patients. last frontier of PE and DVT prevention
In 1994, the Venous Thromboembaolism Rescarch Samued 7. Goldhaber, MDD, FCCPF

Croan publiched a stiidv?!? in which we found that at Boston



THROMBOPROPHYLAXIS IN-CRITICALLY ILL-——
PATIENTS

Intervention DVT No/
Total Patients (%)

Cade3! Fg LS for Placebo | Heparin,5000U NR/NR(29) | NR:NR(13)
(1982) 4-10d SC bid

DUS on Placebo | Heparin,5000U 122/390(31 | 44/401(11)

Kapoor et admission SC bid )
al3? and every 3

d
(1999) h Placebo | Nadroparin, 13/84 (15)
Fraisseet | Venography approximately 24/85 (28)

al28 befor day 21 70AXa U/kgSCqd

Crit Care Med 1982;10:448-50
Crit Care Med 1999;27(suppl):A69
Am J Resp Crit Care Med 2000;161:1109-14




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Dalteparin versus Unfractionated Heparin
in Critically Ill Patients

The PROTECT Investigators for the Canadian Critical Care Trials Group and the
Australian and New Zealand Intensive Care Society Clinical Trials Grou

RESULTS

There was no significant between-group difference in the rate of proximal leg deep-
vein thrombosis, which occurred in 96 of 1873 patients (5.1%) receiving dalteparin
versus 109 of 1873 patients (5.8%) receiving unfractionated heparin (hazard ratio in
the dalteparin group, 0.92; 95% confidence interval [CI], 0.68 to 1.23; P=0.57). The
proportion of patients with pulmonary emboli was significantly lower with dalte-
parin (24 patients, 1.3%) than with unfractionated heparin (43 patients, 2.3%) (haz-
ard ratio, 0.51; 95% CI, 0.30 to 0.88; P=0.01). There was no significant between-
group difference in the rates of major bleeding (hazard ratio, 1.00; 95% CI, 0.75 to
1.34; P=0.98) or death in the hospital (hazard ratio, 0.92; 95% CI, 0.80 to 1.05;
P=0.21). In prespecified per-protocol analyses, the results were similar to those of
the main analyses, but fewer patients receiving dalteparin had heparin-induced throm-
bocytopenia (hazard ratio, 0.27; 95% CI, 0.08 to 0.98; P=0.046).

CONCLUSIONS

Among critically ill patients, dalteparin was not superior to unfractionated heparin
in decreasing the incidence of proximal deep-vein thrombosis. (Funded by the Ca-
nadian Institutes of Health Research and others; PROTECT ClinicalTrials.gov num-
ber, NCT00182143.)

N ENGL ) MED 364,14 NEJM.ORG APRIL 7, 201

MN) assume responsibility for the integri-
ty of this article. Address reprint requests
to Dr. Cock at the Departments of Medi-
cine and Clinical Epidemiclogy and Bio-
statistics, McMaster University Health Sci-
ences Center, Rm. 2C10, 1200 Main St. W.,
Hamilton, ON L8N 3ZS, Canada, or at
debcook@memaster.ca.

This article (10.1056/NEJMcal014475) was
published on March 22, 2011, at NEJM.org.

N Engl J Med 2011;364:1305-14.
Copyright © 2011 Massachusetts Medical Society.
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Thrombo-prophylaxis in acutely ill medical and
critically ill patients

Review Article

Q\Q\"‘ so“/e )}
3”%3 - 'E*')

Saurabh Saigal, Jai Prakash Sharma', Rajnish Joshi?, Dinesh Kumar Singh

Seven trials in critically ill patients involving
7226 patients

g 4 1

. Fheeo inals Two trials One trial One trial
included medical ||. 2 . : .
and surgical included n'1ed|cal mcludgd included s'urglcal
critically ill patients ICU patients COPD patients ICU patients

Figure 2: Schematic representation of trials in critically ill patients

Indian Joumal of Critical Care Medicine June 2014 Vol 18 Issue 6




Clinical take away in critically ill patients

On the basis of the above meta-analysis, evidence to date
suggests that any type of heparin thrombo-prophylaxis
decreases DVT and PE in medical-surgical critically ill
patients, and LMWH compared with bid UFH decreases
PE and symptomatic PE. Major bleeding and mortality
rates do not appear to be significantly influenced by
heparin thrombo-prophylaxis in the ICU setting. No
one form of heparin is superior to other as advertised
by pharmaceutical companies. Meanwhile, all relevant
clinical outcomes of thrombo-prophylaxis and their
associated economic consequences should be considered.
As well as considerations of drug availability, patient
comfort, and ease of administration should guide

decisions regarding thrombo-prophylaxis in critically
1ll natients



Heparin Thromboprophylaxis in Medical-Surgical
Critically 1l Patients: A Systematic Review and
Meta-Analysis of Randomized Trials™

Waleced Alhaszani MIV, Wenady Lisn, MUIF yonas 2 !.-:hk‘u MiIys=,

_Cmcluslons Tnal evudence to date suggests that any type of
hepann thromboprophylaxis decreases deep vein thrombosis and

== pulmonary embolism in medical-surgical critically ill patients, and
-——Iow -molecular-weight heparin compared with bid unfractionated

b\n

= heparin decreases pulmonary embolism and symptomatic pulmo-

LB

— nary embolism. Major bleeding and mortality rates do not appear
; to be significantly influenced by heparin thromboprophylaxis in the
== |CU setting. Trial methodology, indirectness, and the heterogene-

S

;'-‘—': =ity and imprecision of some results temper inferences from this
== literature. (Crit Care Med 2013; 41:2088-2098)
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Time to Recommend Heparin and Low-
Molecular-Weight Heparins in Thromboprophylaxis
in Medical-Surgical Critically lll Patients”

Nicola Volpi, PhD

Department of Life Sciences

University of Modena and Reggio Emilia
Modena, Italy

*See also p. 2088,

Key Words: hepann; intensive care unit; low-molecular-weight heparin;
metaranalysis; venous thromboembolism

The author has disclosed that he does not have any potential conflicts of interest.
Copynght © 2013 by the Society of Critical Care Medicine and Lippincott
Williams & Wilkins

DOI: 10.1097/CCM.0b013031828d852

2224

www.ccmjournal.org

ritically ill patients in the medical-surgical ICU are
C at high risk for deep venous thrombosis (DVT) and

pulmonary embolism (PE), collectively known as
venous thromboembolism (VTE) (1), developing 13=31%
of symptomatic or asymptomatic DVT in the absence of
thromboprophylaxis (2). The use of anticoagulant throm-
boprophylaxis significantly decreases the risk of VTE in ICU
patients (1,2). However, critically ill patients are also at high
risk of bleeding (3), so anticoagulant thromboprophylaxis
must achieve a balance between dynamic thrombotic and
bleeding risks.

September 2013 * Volume 41 » Number 9



Frevenuon oOorfF venous 1"Mirompoembponsm

American Colleae of Chest Phvysicians Evidence-
S.0 Critical Care

8.1. For patients admitted to a critical care
unit, we recommend routine assessment for
VTE risk and routine thromboprophylaxis in
most (CGrade 1A).

8.2. For critical care patients who are at moder-
ate risk for VTE (eg. medically ill or postoperative
general surgery patients), we recommend us-
ing LMWH or LDUH thromboprophyvlaxis
(Grade 1A).

8.3. For critical care patients who are at
higher risk (eg., following major trauma or
orthopedic surgery), we recommend LMWH
thromboprophylaxis (Grade 1A).

8.4. For critical care patients who are at high
risk for bleeding., we recommend the optimal
use of mechanical thromboprophylaxis with
GCCS and/or IPC at least until the bleeding
risk decreases (Grade 1A). When the high
bleeding risk decreases, we recommend that
pharmacologic thromboprophvlaxis be substi-

tuted for or added to the mechanical throm-
haoanranby laxsie_ ((Crade 107

BN = dane ek ondectbseg N = gl wt waswnig ST -?menln-suq.mm -
L sopliss snnnty VTT = svnmn Swtt prapn VA = vilawd iy VTE = nmmen hnwnlemvnte dsa




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

3.0 Critically lll Patients

3.2. In critically ill patients, we suggest against
routine ultrasound screening for DVT (Grade 2C).

3.4.3. For critically ill patients, we suggest using
LMWH or LDUH thromboprophylaxis over no

prophylaxis (Grade 2C).
3.4.4. For critically ill patients who are bleeding,

or are at high risk for major bleeding, we
suggest mechanical thromboprophylaxis with
GCS (Grade 2C) or IPC (CGrade 2C) until the can

el*
Executive Summary

CHEST 2012; 141(2)(Suppl):7S478  evidence, and some articles with quite extensive
summary tables of primary studies. In total, this
e oo ronracented 600 recommendations summarized i



Antithrombotic Therapy for VTE Disease = ()cwasa
CHEST Guideline and Expert Panel Report

Ove Keavon, MD, PRD; Eb= A. Akl, MD, MPM, PhD,; Joseph Omesias, PHhD; Alen Blanvas, DO, FCOP;

Danid imenez, MD, PHD, ROOP; Menvi Bounermnmesux, MD,; M=nno Huisimaen, MD, PhD;

Chnstopher S, King, MD, FCCP; Timothy A. Marris, MD, FOOP; Narmuta Sood, MD, FCCP;

Scott M. Stevens, MD; Janine R. E. Vintch, MD, FCCP; Phiip Wells, MD; Scort C. Waoller, MD; @
and COL Lisa Moores, MD, FOCP 2ODCAST V3

SACKGROUND . We update recommendations on 12 topics that were in the 9th edition of these

guideclines, and address 3 new topics.
METHOOS: We generate strong (Grade 1) and weak (Grade 2) recommendations based on
highe (Grade A), moderate- (Grade B), and low- (Grade C) quality evidence.

#esuLTS: For VTE and no cancer, as long-term anticoagulant therapy, we suggest dabigatran
(Grade 2B), rivaroxaban (Grade 2B), apixaban (Grade 2B), or edoxaban (Grade 2B) over
vitamin K antagonist (VKA) therapy, and suggest VKA therapy over low=molecular-weight
heparin (LMWH; Grade 2C). For VTE and cancer, we suggest LMWH over VKA (Grade 2B),
dabigatran (Grade 2C), rivaroxaban (Grade 2C), apixaban (Grade 2C), or edoxaban (Grade
2C). We have not changed recommendations for who should stop anticoagulation at
3 months or receive extended therapy. For VTE treated with anticoagulants, we recommend
against an inferior vena cava filter (Grade 1B). For DVT, we suggest not using compression
stockings routinely to prevent PTS (Grade 2B). For subsegmental pulmonary embalism and
no proximal DVT, we suggest clinical surveillance over anticoagulation with a low nsk of
recurrent VIE (Grade 2C), and anticoagulation over clinikal survallance with a high risk
(Grade 2C). We suggest thrombolytic therapy for pulmonary embolism with hypotension
(Grade 2B), and systemic therapy ower catheteredirected thrombolyss (Grade 2C). For
recurrent VTE on a non-LMWH anticoagulant, we suggest LMWH (Grade 2C); for recurrent
VTE on LMWH, we suggest increasing the LMWH dose (Grade 2C).

concLusions: Of 54 recommendations mcluded in the 30 statements, 20 were strong and
CHEST 2016; 149(2):315-352

KEY woans: asvithroambotss themames ovidesnce bassd medicies: GRADE asvowoachs vesosns



Main result

Steen studes with  combined totl of 34369 paricipans vith amacue medial s wereincluded n this e, Wedence
0 tudiecomparing hepari withplacebo ornoreatment and s tudiescomparing LMVVH to UPH Jutunder hlfof the i

hd an openabel dein,pureing them a  rik of perormance b, Descripions of andom sequence generaon and allocatr

concedment weremising inmostofthestude, Heprnrduced theodds ofdep v thrombesis (OVT) (OR 0.3, 5% C10.29x
031; P < .01 Theestimtedreducions in sympromatic nonfal pumonary embolism (PE) (OR 0.46,95% C1 0.9 0 1.0

P .08), el PE (OR 071;95% CL043 t0 1.1, P = 0.16) and n combined noneaal PE and falPE (OR 0.65;95% C1 0.2

0 ' 0.05) socaed with hepain were mprecse, Heparn st nam ncrease in major hacmorthage(OR 181,958 C1 1.1

10 298 = 002) There was nocearevidence tha heparn ad an effec on allcause moralityan thrombocytopaeia. Compare

with UPH, LMWH educedtheris of DVT (OR .77 95% C10,62.t00.6; P = 0.02) and major leeding (OR 043 95% C10.2
008 P 0.01). Theewasno cleaevidenc thatthe et of LVWH and UFH difeed forte PE outcomes abcausemortal




Heparin for the prevention of venous thromboembolism in
acutely ill medical patients (excluding stroke and myocardial
infarction) (Review)

Authors conclusins
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Critical Care <c> CRITICAL CARE

This Provisional PDF corresponds to the article as it appeared upon acceptance. Copyedited and
fully formatted PDF and full text (HTML) versions will be made available socoon.

Thromboprophylaxis patterns and determinants in critically ill patients: a
multicenter audit

Critical Care 2014, 18:R82 doi:10.1186/cc13844

Francois Lauzier (francois. lauzier@med. ulaval.ca)
John Muscedere (muscedej@kgh . kari.net)
Eric Deland (Eric.Deland@USherbrooke.ca)
Demetrios Jim Kutsogiannis (jim._kutsogiannis ualberta._ca

Results

We enrolled 1,935 patients (62.3 = 16.7 years, Acute Physiology and Chronic Health
Evaluation [APACHE] II score 19.1 + 8.3). Patients received thromboprophylaxis with
unfractionated heparin (UFH) (54.0%) or LMWH (27.6%). Guideline concordance occurred
for 95.5% patient-days and was more likely in patients who were sicker (odds ratio (OR)
1.49, 95% confidence interval (CI) 1.17, 1.75 per 10-point increase in APACHE II), heavier
(OR 1.32, 95%CI 1.05, 1.65 per lO-m/kg2 increase in body mass index), had cancer (OR
3.22, 95%C1 1.81, 5.72), previous venous thromboembolism (OR 3.94, 95%CI 1.46,10.66).
and received mechanical ventilation (OR 1.83, 959%CI 1.32.2.52). Reasons for not receiving
thromboprophylaxis were high risk of bleeding (44.5%). current bleeding (16.3%), no reason
(12.9%), recent or upcoming invasive procedure (10.2%), nighttime admission or discharge
(9.7%), and life-support limitation (6.9%). LMWH was less often administered to sicker
patients (OR 0.65, 95%CI 0.48, 0.89 per 10-point increase in APACHE II), surgical patients
(OR 0.41, 95%C1 0.24, 0.72), those receiving vasoactive drugs (OR 0.47, 95%CI 0.35, 0.64)
or renal replacement therapy (OR 0.10, 95%CI1 0.05, 0.23).

Conclusions

Guideline concordance for thromboprophylaxis was high, but LMWH was less commonly
used, especially in patients who were sicker, had surgery. or received vasopressors or renal
replacement therapy, representing a potential quality improvement target.
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A comparative study of varying doses of
enoxaparin for thromboprophylaxis in critically
ill patients: a double-blinded, randomised
controlled trial

Sian Robtinson'”, Alsksancer Tincuk’, Ul Lo Larson', Claus Shovam®, Mads Nyvbo®, Bjame Resmussen® and
Falke Toft'

b e . - ) |

Conclusions: Doses of 40 mg QD enoxaparin (Europe) or 30 ma BID (North America) yiel levels of ant-Xa which

may be inadequate for critically Il patients. A weight-based dose yielded the best anti-Ka levels without
bioaccumulation, and llowed the establishment of near steady-state levels from the fist day of enoxaparin
aoministration.
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Results: Median peak (= 4 hours post administration) aFXa levels increased significantly with an
increase in enoxaparin dose, from: 0.13 [U/ml at 40 mg, to (.14 [U/ml at 50 mg, 0.27 [U/ml at 60
mg and 0.29 IU/ml at 70 mg respectively (P = 0.002*) . At 12 hours post administration, median
aFXa levels were still within therapeutic range for those patients who received 60 mg (P=0.02%).
Conclusions: Our study confirmed that a standard dose of 40 mg enoxaparin yielded sub-
therapeutic levels of aFXa in critically 1ll patients. Higher doses resulted in better peak aFXa levels
with a ceiling effect observed at 60 mg. The present study seems to suggest inadequate dosage as

one of the possible mechanisms for the higher failure rate of enoxaparin in ICU patients.

10IDEIN DJEIeyddiu Ldisern (idiseniwudulneLus)
Bjarne Rasmussen (bjarne.rasmussen@ouh.regionsyddanmark.dk)
Palle Toft (palle.toft@ouh.fyns-amt.dk)



oped in 9 of 138 patients (5.1%:; 95% ClI,
2.5—-10.1). In summary, daily dalteparin
5000 1IU did not appear to bioaccumulate
or to be associated with excess bleeding
in this cohort of critically i1ll patients with
severe renal insufficiency. This observa-
tion i1s supported by a systematic review
that found that, when used a prophyvlactic
doses, LMWH failed to bioaccumulate
even when administered to patients with
end-stage renal disease who were not
necessarily critically ill (31).

In summary, ICU patients with renal
insufficiency are at high risk for VTE and
bleeding. Although therapeutic doses ol
LMWH may bioaccumulate over time, it
does not appear that bioaccumulation ol
prophylactic doses of LMWH occurs.

Nigh nsk tor venous thromboembolism, and the morbidity and mor-  lliness



Failure of Anticoagulant Thromboprophylaxis:
Risk Factors in Medical-Surgical Critically Ill Patients*

Wendy Lim, MD'; Maureen Meade, MD'?; Francois Lauzier, MD**; Ryan Zarychanski, MD>%;
Sangeeta Mehta, MD7; Francois Lamontagne, MD?*; Peter Dodek, MD?; Lauralyn Mclntyre, MD'%
Richard Hall, MD'"3; Diane Heels-Ansdell, MSc?; Robert Fowler, MD7; Menaka Pai, MD’;
Gordon Guyatt, MD'*; Mark A. Crowther, MD"**; Theodore E. Warkentin, MD""’; P. ]J. Devereaux,
MD'Z Stephen D. Walter, PhD?% John Muscedere, MD"; Margaret Herridge, MD7; Alexis E. Turgeon, MD?3'3;
William Geerts, MD*; Simon Finfer, MD'7'%; Michael Jacka, M D"-2; Otavio Berwanger, MD?;
Marlies Ostermann, MD?*; Ismael Qushmaqg, MD?*; Jan O. Friedrich, MD’; Deborah J. Cook, MD'?;
for the PROphylaxis for ThromboEmbolism in Critical Care Trial Investigators, the Canadian Critical
Care Trials Group, and the Australian and New Zealand Intensive Care Society Clinical Trials Group

Conclusions: Failure of standard thromboprophylaxis using lov
molecular-weight heparin or unfractionated heparin is more like
in ICU patients with elevated body mass index, those with a pe
sonal or family history of venous thromboembolism, and thos

receiving vasopressors. Alternate management or incremental risk

reduction strategies may be needed in such patients. (Crit Care
Med 2015; 43:401- 410)
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Deen venniis thromhonsis in medical-surgdical crificallv 1l natients:

on intensive care unit admission, and the incidence was 9.6% (95%
confidence interval 6.3-13.8) over the intensive care unit stay. We
dentified four independent risk factors for intensive care unit-ac-
quired deep venous thrombosis: personal or family history of venous
thromboembolism (hazard ratio 4.0, 95% confidence interval 1.5~
10.3), end-stage renal failure (hazard ratio 3.7, 95% confidence
interval 1.2-11.1), platelet transfusion (hazard ratio 3.2, 95% confi-
dence interval 1.2-8.4), and vasopressor use (hazard ratio 2.8, 95%
confidence interval 1.1-7.2). Patients with deep venous thrombosis
had a longer duration of mechanical ventilation (p = .03), intensive
care unit stay (p = .005), and hospitalization (p < .001) than patients
without deep venous thrombosis.



Deep venous thrombosis 1n medical-surgical critically 1ll patients:
Prevalence, incidence, and risk factors

Deborah Cook, MD
David Schiff, MD: !

Objective: Critically
thromboembolism. The
incidence, and risk facto
thrombosis among critic

Design: Prospective

Setting: Closed univ

Patients: We enroll
expected to be in ink
criteria were an admit
gery, pregnancy, and li

Interventions: Intery
compression ultrasound
sion, twice weekly, and
suspected. Thromboprog | _

Werecordeddeepvenwsﬂmmbosasnskfactorsatbaselmand
daily, using multivariate regression analysis to determine indepen-
dent predictors. Patients were followed to hospital discharge.
Results: Among 261 patients with a mean Acute Physiology and
Chronic Health Evaluation Il score of 25.5 (+8.4), the prevalence of
deep venous thrombosis was 2.7% (95% confidence interval 1.1-5.5)

th, MSc:
espite universal
thromboprophy- ' Was 96% (6%
p p y \are unit stay. We
- . siv it-ac-
laxis, medical-sur- | ihisoysvenns
ance interval 1.5~
1 (1, ‘ : - 95% confide

gical critically ill patients re- lirficepsery
. . ) ard ratio 2.8, 5%
main at risk for lower extremity W%W
1= intensive
- 001) than patients

deep venous thrombosis. I
hylaxis, medical-
surgical critically ill patients remain at risk for lower extremity

deep venous thrombosis. Further research

incidence; risk factors

is needed to evaluate

the risks and benefits of more intense venous thromboembolism
prophylaxis. (Crit Care Med 2005; 33:1565-1571)
Key Woros: critical care; deep venous thrombosis; prevalence;



Is It Time for Individualized Thromboprophylaxis
Regimens in the ICU?*

lan Welsby, BSc, MBBS, FRCA for 'th endp int, the latter being complicated by the multjple
Department of Anesthesiology facto ntributing to mortality risk in this populatio
Duke University Medical Center Th ese ﬁ dmg both from PROTECT and the current anal-
Durham, NC ysis, a mp t. The }r upport the use of the LM“H dalte
parin as a on d ily dos g o match UFH in preventi ng VTE
Thomas L. Ortel, MD, PhD and reduc gth e prevalence of PE. From a safety standpoint,
Department of Medicine major (5 %} r any {13%} bl eding was similar in UFH and
Duke University Medical Center LMWH groups. Bleedi ng with LMW’H often a clinical con-
Durham, NC cern given only partial reversibility wit h protamine and renal
500 www.ccmjournal.org February 2 * Volume 43 » Number 2

N summary, !ocusmg CHOI (S on sa!e!y dCHlCVlng e“ectlve

antithrombotic levels using novel regimens and/or monitoring
techniques, and evaluating combined thromboprophylactic

modalities, are essential components of strategies to prevent
VTE in the critically ill. One size is unlikely to fit all




dose

Perturbation of renal fonction : no bioaccumulation 1

Fuster-Lulch and colleagues reported that30% of patients show
augmented renal clearence during the first week of critical illness

( post-operative, sepsis, trauma)2

LMWH in elderly patients with impaired renal fonction, Enoxaparin
but not Tinzaparin accumulated over 8 days3

The pharmacokinetics of different LWMH varies 3,4

/ Robinson S. and all crit care 2010;14:R41

2/ Aneasth intensive care 2008;36: 674-680

3/Mahe [; and all. Thromb heamost 2007; 97;5861-586

4/ Sammama MM. And all. Semin thromb heamost 2000;suppl1: 31-38
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21 relevant studies : 5 randomised trial: 811 patients
13 observational studies : 3421 patients
3 surveys

Conclusion: Until large RCT are conducted, the role of mechanical
approches to thromboprophylaxis for intensive care patients remains
uncertain.

*Limpus A, Am ] Crit Care 2006 Jul;15(4):402-10
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ELECTRONIC ALERTS TO PREVENT VTE
AMONG HOSPITALZED PATIENTS

A computer program Linked to the patient database Patient at risk of DVT

- Intervention gr Control gr
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THROMBOPROPHYLAXIS IN CI

Critical Analysis of patient Safety Practices (!
v

v
v

v Thromboprophylaxis :
- # adverse patient outcomes
- # overall costs



Critically Il Patients are at high risk
Thromboprophylaxis
Daily challenge ( VTE risk/ bleeding risk)
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