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Abbreviations

ACL: anterior cruciate ligament

AE: adverse events

ALT: alanine aminotransferase

AR: absolute risk

ARD absolute risk difference

ARR: absolute risk reduction

ARI: absolute risk increase

ASA: acetyl salicylic acid

AST: aspartate aminotransferase

AT: serum alanine aminotransferase and aspartate aminotransferase.
BID: twice daily

CES: compression elastic stocking

Cl: confidence interval

CO: crossover RCT

DB: double blind

DUS: duplex ultrasound

DVT: deep vein thrombosis

GCS: graduated compression stockings
HIT: heparin induced thrombocytopenia
HR: hazard ratio

INR: international normalized ratio
IPC: intermittent pneumatic compression
ITT: intention-to-treat analysis
LMWH: low molecular weight heparin
MA: meta-analysis

n: number of patients

N: number of studies

NA: not applicable

NR: not reported

NS: not statistically significant

NT: no statistical test

OA: oral anticoagulation

OL: open label

OR: odds ratio

PA: pulmonary angiogram

PE: pulmonary embolism

PG: parallel group RCT

PO: primary outcome

PP: per protocol analysis

PTS: post-thrombotic syndrome

QD: once daily



RCT: randomized controlled trial
RR: relative risk

SB: single blind

THA: total hip arthroplasty

THR: total hip replacement
TKA: total knee arthroplasty
TKR: total knee replacement
UFH: unfractionated heparin
ULN: upper limit of the normal range
VKA: vitamin K antagonists

VTE: venous thromboembolism
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1 Methodology

1.1 Introduction and scope
This systematic literature review was conducted in preparation of the consensus conference on

‘Prevention and treatment of venous thromboembolism’ which will take place on November 21
2013.

1.1.1 Questions to the jury

The questions to the jury, as they were phrased by the organising committee of the RIZIV/INAMI are

Question — Vraag 1
Quels sont les facteurs de risque de thrombose veineuse profonde et d’embolie pulmonaire?
Welke zijn de risicofactoren voor een diepe veneuze trombose en longembolie?

Question — Vraag 2
Comment pose-t-on le diagnostic de thrombose veineuse profonde / embolie pulmonaire en 2013 ?
Hoe wordt de diagnose van diepe veneuze trombose / longembolie in 2013 gesteld?

Question — Vraag 3
Quel est le traitement d’une thrombose veineuse profonde / embolie pulmonaire en premiére ligne de
soins ?
Hoe wordt een diepe veneuze trombose / longembolie in de eerstelijnsgezondheidszorg behandeld?
- quel est le traitement initial ?
welke startbehandeling wordt toegepast?
- quelle est la durée optimale du traitement initial?
wat is de optimale duur van de startbehandeling?
- quand faut-il hospitaliser ?
wanneer moeten patiénten in het ziekenhuis worden opgenomen?
- quel médicament utilise-t-on pour la prévention de la récidive et pour quelle durée ?
welk geneesmiddel wordt er gebruikt om een recidief te voorkomen en hoe lang?
- comment faut-il prévenir ou traiter le syndrome postphlébitique ?
hoe wordt het postflebitissyndroom voorkomen of behandeld?

Question — Vraag 4
Quand et comment traiter une thrombose veineuse superficielle?
Wanneer en hoe wordt een oppervlakkige veneuze trombose behandeld?

Question — Vraag 5

Quel est le traitement préventif aprés un premier évenement TEV ?
Wat is de preventieve behandeling na een eerste voorval van VTE?
Quelle est sa durée ?

Wat is zijn duur?

Quel est le traitement préventif apreés récidive(s) de TEV ?

Wat is de preventieve behandeling na herhaling(en) van VTE?
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Quelle est sa durée ?

Wat is zijn duur?

Quel est le traitement d’un syndrome post-phlébitique ?
Wat is de behandeling van een postflebitissyndroom?

Question — Vraag 6
Un traitement préventif d’une TEV est-il indiqué en cas de :
Is een preventieve behandeling van een VTE aangewezen in geval van een:
- chirurgie orthopédique majeure ?
majeure orthopedische ingreep?
- autre chirurgie majeure (non oncologique) ?
andere majeure (niet-oncologische) ingreep?
- arthroscopie du genou ?
artroscopie van de knie?
- immobilisation platrée ?
immobilisatie met gipsverband?
- alitement pour raison médicale ?
bedrust om medische redenen?
- voyage avec immobilisation prolongée ?
reis met langdurige immobilisatie?
Quand et comment ?
Wanneer en hoe moet dit gebeuren?

Question — Vraag 7
Un traitement préventif d’une TEV est-il indiqué et si oui lequel
Is een preventieve behandeling van een VTE aangewezen en zo ja, welke:
- en chirurgie oncologique ?
in geval van oncologische heelkunde?
- chez le patient oncologique hors chirurgie
bij kankerpatiénten die niet heelkundig behandeld worden?
Pour quelle durée ?
Hoe lang wordt er behandeld?

Question — Vraag 8

Gestion d’un traitement anticoagulant / antithrombotique en premiére ligne de soins

Management van een behandeling met anticoagulantia / antitrombotische middelen in de

eerstelijnsgezondheidszorg

- interactions importantes, médicamenteuses et non médicamenteuses (listes de référence), y
compris automédication ?
ernstige medicamenteuze en niet-medicamenteuze interacties (referentielijsten), met inbegrip
van zelfmedicatie?

- arrét en fonction de quels interventions chirurgicales et dans quel délai ?
stopzetting in functie van welke heelkundige ingrepen en binnen welke termijn?

- surveillance biologique nécessaire (initiale et termes a prévoir)
de biologische parameters die moeten opgevolgd worden? (Wanneer starten en hoe lang
opvolgen?)

- quels facteurs / interventions pour améliorer I'observance thérapeutique et la sécurité d’emploi ?
mogelijke factoren / interventies om de therapietrouw en de gebruiksveiligheid te verbeteren?

12




1.1.2 Research task of the literature group

The organising committee has specified the research task for the literature review as follows:

- To discuss selected guidelines regarding jury questions numbers 1, 2, 3, 5 and 6.

- To search for systematic reviews, meta-analyses, RCTs (and large observational studies for rare

safety endpoints) for the following populations, comparisons and endpoints:

1.1.2.1 Populations

The following populations are to be evaluated.

1. Patients presenting with VTE (lower limb DVT or PE)
(Excluded: other DVT locations)

2. Patients who are at risk of developing VTE, because of

Surgery

Major orthopaedic surgery
e Elective hip replacement
e Elective knee replacement
e Hip fracture surgery

Non-major orthopaedic surgery

e Knee arthroscopy

e Lower limb cast (also non-surgery)
(Excluded: all other orthopaedic surgery)

General surgery
e Gastrointestinal
e Gynaecological
e Laparoscopic
e Thoracic
e Urological
Surgery in cancer patients
(Excluded: cranial, spinal, day-care, plastic, ENT, oral, maxillofacial,
cardiac, vascular surgery, caesarean section)

Medical condition (with
immobilisation)

e General medical patient

e Stroke

e Cancer
(Excluded: acute coronary syndrome, spinal injury, non-cancer palliative
care, critical care, pregnancy, major trauma)

Travel with prolonged immobilisation
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1.1.2.2 Interventions

Only products with a registered indication in Belgium will be considered. These are listed here:

Pharmacological

o Antiplatelet Acetylsalicylic acid

o Anticoagulants

o Heparin
o Unfractioned heparin (UFH)
o Low molecular weight heparin (LMWH) Dalteparin
Enoxaparin
Nadroparin
Tinzaparin

o Vitamin K antagonists (VKA) Acenocoumarol
Fenprocoumon
Warfarin

o Thrombin inhibitors Dabigatran (new antico)

Factor Xa inhibitors Apixaban (new antico)
Rivaroxaban (new antico)
(excluded: fondaparinux)

o

Non-pharmacological

o Graduated compression stockings (GCS)
(Excluded: other compression or motion devices, vena cava filter)

1.1.2.3 Comparisons
The following comparisons are to be reported

a. Patients presenting with VTE
- Initial treatment
o Pharmacological interventions

PLacebo UFH LMWH VKA

New antico

UFH

LMWH

VKA

New antico

o Other comparisons
=  Ambulatory versus hospital care

- Long-term treatment (secondary prevention)
o Pharmacological interventions

PLacebo UFH LMWH VKA

New antico

UFH

LMWH

VKA

New antico

Antiplatelet
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- Prevention of postthrombotic syndrome

b.

- Pharmacological and non-pharmacological interventions

o Other comparisons

= Longer duration versus shorter duration

o GCS versus no GCS

o Short (below knee) GCS versus long (thigh length) GCS
o Longer duration versus shorter duration of GCS

Patients at risk of VTE

UFH
LMWH
VKA

New antico
LMWH+GCS
VKA+GCS

New antico

+ GCS
ASA

PLacebo GCS

UFH

LMWH

VKA

New
antico

ASA

- Other comparisons

o Longer duration versus shorter duration treatment

1.1.2.4 Endpoints

The following endpoints are to be reported:

All cause mortality

Deep-vein thrombosis (DVT) symptomatic / non symptomatic

Pulmonary embolism (PE) symptomatic/non-symptomatic

Major bleeding events
Minor bleeding events

post-thrombotic syndrome (PTS)

Patient preference, quality of life, ease of use
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1.1.2.5 Study criteria

- Efficacy

O

- Safety

Design

= RCT

= At least single blind when blinding is possible.
Duration of RCT: no duration stated.
Minimum number of participants: minimum 40 per study arm. For studies with multiple
treatment arms, we looked at the number of participants in comparisons relevant to our
search.
Phase lll trials (no phase Il trials)

Information from the selected RCTs

Belgisch Centrum voor Farmacotherapeutische Informatie (BCFl), Federaal Agentschap
voor Geneesmiddelen en Gezondheidsproducten (FAGG), European Medicines Agency
(EMA), Meyler’s Side Effects of Drugs (15th edition), Martindale: The complete drug
reference (36th edition), Farmacotherapeutisch Kompas.

Additional information from large observational studies.

1.1.2.6 Guidelines

Only guidelines that report levels of evidence/recommendation are to be selected.
Only guidelines from 2009 onwards are to be selected.
Guidelines were selected and agreed upon through discussion with the organising committee, based

on relevance for the Belgian situation.

Similarities and discrepancies between guidelines are to be reported.

The literature group will also report whether the guideline was developed together with other
stakeholders (other healthcare professionals: pharmacists, nurses,... or patient representatives) and
whether these guidelines are also targeting these groups.
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1.2 Search strategy

1.2.1 Principles of systematic search
Relevant literature was searched in a stepwise approach.

- Firstly, sources that report and discuss data from systematic reviews, meta-analyses and original
trials, like Clinical Evidence were consulted. Guidelines were consulted to look up additional
relevant references.

- Inasecond step we have searched for large systematic reviews from reliable EMB-producers
(NICE, AHRQ, the Cochrane library) that answer our research questions. One or more systematic
reviews were selected as our basic source. From these sources, references of relevant
publications were screened manually.

- In athird step, we conducted a systematic search for randomised controlled trials (RCTs), meta-
analyses and smaller systematic reviews that were published after the search date of our
selected systematic reviews.

The following electronic databases have been searched
- Medline (PubMed)
- Cochrane Library

A number of other sources were consulted additionally: relevant publications, indices of magazines
available in the library of vzw Farmaka asbl: mainly independent magazines that are a member of the
International Society of Drug Bulletins (ISDB) such as Geneesmiddelenbulletin (The Netherlands),
Folia Pharmacotherapeutica (Belgium), La Revue Prescrire (France), Drug & Therapeutics Bulletin
(UK), Therapeutics Letter (Canada), Geneesmiddelenbrief (Belgium), Arzneimittelbrief (Germany),...

Guidelines were searched through the link “evidence-based guidelines” on the website of vzw
Farmaka asbl (www.farmaka.be) and on the website of CEBAM (www.cebam.be). These contain links

to the national and most frequently consulted international guidelines, as well as links to ‘guideline
search engines’, like National Guideline Clearinghouse and G-I-N.
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1.2.2 Search strategy details
As a source document, the following systematic reviews or meta-analyses were selected

- National Clinical Guideline Centre. Venous thromboembolic diseases: the management
of venous thromboembolic diseases and the role of thrombophilia testing Clinical
Guideline Methods, evidence and recommendations. June 2012.
http://www.nice.org.uk/nicemedia/live/13767/59711/59711.pdf

- National Clinical Guideline Centre - Acute and Chronic Conditions Venous
thromboembolism: reducing the risk of venous thromboembolism (deep vein
thrombosis and pulmonary embolism) in patients admitted to hospital. Methods,
evidence and guidance. 2010.
http://www.nice.org.uk/nicemedia/live/12695/47920/47920.pdf

A search strategy was developed in Pubmed to find relevant RCTs that appeared after the search
date of above publications (http://www.ncbi.nlm.nih.gov/pubmed/ ).

In some cases, when the selected systematic reviews were not sufficient (e.g. no search for all drugs),
an additional search was conducted for RCTs that appeared before the search date of the selected
systematic review.

The following search strategy was used:

(((((Thromboembolism OR Thrombophlebitis OR Venous Thrombosis OR vein thrombosis[TIAB] OR dvt OR vte
OR Pulmonary Emboli*) AND (Heparin* OR UFH OR LMWH OR dalteparin OR Enoxaparin OR nadroparin OR
tinzaparin OR Danaparoid OR vitamin K antagonist* OR anticoagula* OR acenocoumarol OR phenprocoumon
OR warfarin OR pentasaccharide* OR indirect factor Xa inhibit* OR direct thrombin inhibitor* OR dabigatran
OR apixaban OR rivaroxaban) AND (randomized controlled trial OR random*[TIAB] OR controlled clinical trial
OR placebo OR systematic[sb] OR medline[TIAB]) AND ("2011"[PDat] : "2013/07/01"[PDat]))

OR ((post-thrombotic syndrome OR postthrombotic syndrome) AND (prevention OR treatment) AND
(randomized controlled trial OR random*[TIAB] OR controlled clinical trial OR placebo OR systematic[sb] OR
medline[TIAB]) AND ("2011"[PDat] : "2013/07/01"[PDat]))

OR ((Thromboprophyla* OR ((prophylaxis OR prevention) AND venous thrombosis*)) AND (Heparin* OR UFH
OR LMWH OR dalteparin OR Enoxaparin OR nadroparin OR tinzaparin OR Danaparoid OR vitamin K antagonist*
OR anticoagula* OR acenocoumarol OR phenprocoumon OR warfarin OR pentasaccharide* OR indirect factor
Xa inhibit* OR direct thrombin inhibitor* OR dabigatran OR apixaban OR rivaroxaban) AND (surgery OR surgical
OR hip OR knee OR "General Surgery"[Mesh] OR "Orthopedic Procedures"[Mesh] OR medical patient* OR
stroke OR cancer OR immobil* OR restricted mobility OR "mobility limitations" OR "plaster cast" OR "casts,
surgical"[Mesh] OR arthroscopy OR "Arthroscopy"[Mesh] OR travel*) AND (randomized controlled trial OR
random*[TIAB] OR controlled clinical trial OR placebo OR systematic[sb] OR medline[TIAB]) AND ("2008"[PDat]
:"2013/07/01"[PDat]))) NOT (animals[MESH] NOT humans[MESH])

OR ((Thromboembolism[TIAB] OR Thrombophlebitis[TIAB] OR Venous Thrombosis[TIAB] OR vein
thrombosis[TIAB] OR dvt[TIAB] OR vte[TIAB] OR Pulmonary Emboli*[TIAB]) AND (home therap*[TIAB] OR
inpatient[TIAB] OR outpatient[TIAB]) AND (randomized controlled trial OR random*[TIAB] OR controlled clinical
trial OR placebo OR systematic[sb] OR medline[TIAB]) AND ("2002/04"[PDat] : "2013/07/01"[PDat]))))
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1.3 Selection procedure

Inclusion criteria used to select relevant meta-analyses and systematic reviews:

Research question in selected publication matched research question for this literature
review

Systematic search

Systematic reporting of results

Inclusion of randomised controlled trials

Reporting of clinically relevant outcomes

Inclusion criteria for randomised controlled trials (RCTs) are mentioned in chapter 1.1. with relevant

interventions, endpoints and study criteria.

Selection of relevant references was conducted by two researchers independently. Differences of

opinion were resolved through discussion. A first selection of references was done based on title and

abstract. When title and abstract were insufficient to reach a decision, the full article was read to

decide on inclusion or exclusion.

Some publications were excluded for practical reasons:

Publications unavailable in Belgian libraries
Publications in languages other than Dutch, French, German and English
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1.4 Assessing the quality of available evidence

To evaluate the quality of the available evidence, the GRADE system was used. In other systems that

use ‘levels of evidence’, a meta-analysis is often regarded as the highest level of evidence. In the

GRADE system, however, only the quality of the original studies is assessed. Whether the results of

original studies were pooled in a meta-analysis is of no influence to the quality of the evidence.

The GRADE-system is outcome-centric. This means that quality of evidence is assessed for each

endpoint, across studies.

The GRADE system>** assesses the following items:

Study design +4 |RCT

+2 | Observational

+1 | Expertopinion
Study quality -1 |Serious limitation to study quality

-2 | Very serious limitation to study quality
Consistency* -1 |Important inconsistency
Directness** -1 |Some uncertainty about directness

-2 | Major uncertainty about directness
Imprecision*** -1 |Imprecise or sparse data
Publication bias -1 | High probability of publication bias
For Evidence of association |+ 1 |Strong evidence of assciation (RR of >2 or <0.5)
observational +2 | Very strong evidence of association (RR of >5 or <0.2)
studies Dose response gradient |+ 1 |Evidence of a dose response gradient (+1)

Confounders ‘1 All plausible confounders would have reduced the
effect

SUM 4 HIGH quality of evidence

3 MODERATE quality of evidence

2 LOW quality of evidence

1 VERY LOW quality of evidence

* Consistency refers to the similarity of estimates of effect across studies. if there is important

unexplained inconsistency in the results, our confidence in the estimate of effect for that outcome

decreases. Differences in the direction of effect, the size of the differences in effect, and the

significance of the differences guide the (inevitably somewhat arbitrary) decision about whether

important inconsistency exists.

** Directness: there are two types of indirectness of evidence. The first occurs when considering, for

example, use of one of two active drugs. Although randomised comparisons of the drugs may be

unavailable, randomised trials may have compared one drug with placebo and the other with

placebo. Such trials allow indirect comparisons of the magnitude of effect of both drugs. Such

evidence is of lower quality than would be provided by head to head comparisons of the drugs.

The second type of indirectness of evidence includes differences between the population,

intervention, comparator to the intervention, and outcome of interest, and those included in the

relevant studies.

***Imprecision: When studies include relatively few patients and few events and thus have wide

confidence intervals, a guideline panel will judge the quality of the evidence to be lower.
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In this literature review the criterium ‘pubication bias’ and the criteria specifically intended for
observational studies (see table above) have not been assessed. This adapted version of GRADE
therefore evaluates the following criteria:

Study design +4 |RCT
Study quality -1 |Serious limitation to study quality
-2 | Very serious limitation to study quality
Consistency -1 Important inconsistency
Directness -1 |Some uncertainty about directness

-2 | Major uncertainty about directness

Imprecision -1 |Imprecise or sparse data

SUM 4 HIGH quality of evidence
3 MODERATE quality of evidence
2 LOW quality of evidence
1 VERY LOW quality of evidence

In assessing the different criteria, we have applied the following rules.
Study design

In this literature review, all studies are RCTs (inclusion criterium). “Study design” is therefore not
reported specifically in this report.

Study quality

To assess the methodological quality of RCTs, we considered the following criteria.
Randomization: If the method of generating the randomization sequence was described, was it
adequate (table of random numbers, computer-generated, coin tossing, etc.) or inadequate
(alternating, date of birth, hospital number, etc.)?

Allocation concealment: : If the method of allocation was described, was it adequately concealed
(central allocation, ...) or inadequate (open schedule, unsealed envelopes, etc.)?

Blinding: Who was blinded? Participants/personnel/assessors

If the method of blinding was described, was it adequate (identical placebo, active placebo, etc.) or
inadequate (comparison of tablet vs injection without double dummy)?.

Missing outcome data:

Follow-up, description of exclusions and drop-outs, ITT

Selective outcome reporting

If a meta-analysis or a systematic review is used, quality of included studies was assessed. It is not
the quality of the meta-analysis or systematic review that is considered in GRADE assessment, but

only the quality of RCTs that were included in the meta-analysis/systematic review.

Application in GRADE:
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Points were deducted if one of the above criteria was considered to generate a high risk of bias for a
specific endpoint.
For example:

- Not blinding participants will not decrease validity of the results when considering the
endpoint ‘mortality’, but will decrease validity when considering a subjective endpoint
such as pain, so for the endpoint pain, one point will be deducted.

- Alow follow-up when no ITT analysis is done, will increase risk of bias, so one point will
be deducted in this case.

Consistency

Good “consistency” means that several studies have a comparable or consistent result. If only one
study is available, consistency cannot be judged. This will be mentioned in the synthesis report as
“NA” (not applicable).

Consistency is judged by the literature group and the reading committee based on the total of
available studies, whilst taking into account

o Statistical significance

o Direction of the effect if no statistical significance is reached. E.g. if a statistically
significant effect was reached in 3 studies and not reached in 2 others, but with a
non significant result in the same direction as the other studies, these results are
considered consistent.

o Clinical relevance: if 3 studies find a non-significant result, whilst a 4th study does
find a statistically significant result, that has no clinical relevance, these results
are considered consistent.

o For meta-analyses: statistical heterogeneity

Directness

Directness addresses the extent in which we can generalise the data from a study to the real
population (external validity). If the study population, the studied intervention and the control group
or studied endpoint are not relevant, points can be deducted here. When indirect comparisons are
made, a point is also deducted.

Imprecision

If we include systematic reviews or meta-analyses that include studies with <40 patients per study-
arm (for a cross-over study: <40 patients in the complete study), a point is deducted for imprecision.
For meta-analyses and in comparisons with only one study: a point is deducted when power is

inadequate (depends also on the sample size).

Application of GRADE when there are many studies for 1 endpoint:
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Points are only deducted if the methodological problems have an important impact on the result. If 1
smaller study of poor quality confirms the results of 2 large good quality studies, no points are

deducted.

More information on the GRADE Working Group website: http://www.gradeworkinggroup.org
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1.5 Synopsis of study results

The complete report contains per research question

- Evidence tables (English) of systematic reviews or RCTs on which the answers to the study
guestions are based

- Ashort synopsis, consisting of a summary table and a text, with a quality assessment
using an adjusted version of the GRADE system (English)

The synopsis report contains per research question

- Ashort synopsis, consisting of a summary table and a text, with a quality assessment
using an adjusted version of the GRADE system.

The conclusions have been discussed and adjusted through discussions between the authors of the

literature search and the reading committee of the literature group.

1.6 How to interpret outcome measures in the evidence tables

Outcomes are reported as follows:

Event rate (absolute risk) for intervention group and comparator group.

For binary outcomes such as number of patients with an adverse event, the event rates (n/N;
numerator = total number of patients with an event, denominator = total number of patients)
are shown with percentages.

Event rates are also presented for meta-analyses. Please note: the event rates reported for meta-
analyses, are ‘crude rates’ (n/N; numerator = total number of events, denominator = total
number of patients across studies, presented with percentages). They are not the results of a

meta-analysis (so no weighting was done) and are only reported to give a general idea of
absolute risk.

Relative risk, with 95% confidence interval (as calculated by the authors of the trial or meta-
analysis)

Absolute effect or absolute risk difference, with 95% confidence interval: for some RCTs and

some meta-analyses.

The absolute effect that is reported for some meta-analyses, is provided by the authors of the
meta-analysis. This absolute differences in event rates was calculated using the GRADEpro
software by applying the calculated relative risk from the meta-analysis to the total event rate in
the control arm of the pooled results.

This is meant to give an illustrative estimate of the absolute difference in event rates.
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2 Critical reflections of the literature group and the reading
committee

Patient populations included in the trials
e Trials on treatment of VTE
Trials include either
- Patients with acute DVT, excluding patients with PE
- Patients with acute PE (with or without DVT)
- Patients with acute VTE (DVT and/or PE)
The reported meta-analyses in this document pool all of these studies. DVT and PE are
manifestations of the same disease process. There may however be a difference in risk of mortality
or even in risk of recurrent VTE in patients with DVT only compared to patients presenting with PE,
because DVT and PE represent a different degree of severity of the same disease process (see also
below: meta-analyses included in this literature review).
o Treatment of distal DVT
Very few trials exist on the treatment of distal DVT and most did not meet inclusion criteria due to
size, interventions used or reported endpoints. Some trials on VTE treatment specifically exclude
distal DVT, while others allow them into the trial but do not report separately on this subgroup.
e Treatment of asymptomatic PE/subsegmental PE
No trials were included that focus on subsegmental PE or asymptomatic PE.
With the apparition of new imaging techniques, more patients are diagnosed with (less severe cases
of) PE. It is unclear whether these cases need the same treatment as clinically apparent, ‘major’ PE.
The absence of placebo-controlled trials adds to this uncertainty. (See also appendix Critical
reflections — historical background).

o Meta-analyses included in this literature review: possible limitations
The aim of a meta-analysis is to obtain a more precise estimate of effect, by pooling trials. However,
populations of the included trials can be very different (heterogenous). For example,
- intreatment of VTE, some trials may include only DVT patients while others include only
PE patients, or some trials may include patients with a first VTE event, while others
include patients with a first or a second event.
- Intrials on prevention in surgery, clinical heterogeneity may be present when pooling
trials of different surgical procedures or surgical sites.
- In medical patients, different trials may include different medical conditions and different
grades of immobility
- in cancer patients, different cancers or different stages of cancer progression may be
pooled.
The main problem in these situations is that different populations may present a different risk of
(recurrent) VTE. An estimate of effect from a meta-analysis of these trials may be of limited use to
the clinician when faced with a specific patient with a specific condition.
When performing a meta-analysis, the presence of statistical heterogeneity can be examined.
Potential sources of heterogeneity might be explored by performing sensitivity analyses or

27



categorical meta-analysis. However, even when statistical test find no major heterogeneity, the
included populations may still be clinically heterogenous.

Comparisons

e Trials on treatment of acute VTE
Very few trials compare active treatment to placebo in acute VTE. This would off course pose ethical
problems.
Few trials concentrate on the initial treatment of VTE only and most published trials on initial
treatment are comparisons to UFH, which was excluded from this review.
Most trials examine the continuation phase of treatment and start randomizing patients after a
common initial treatment for VTE.
Trials with new anticoagulants compare the new anticoagulant to ‘conventional treatment’. All are
constructed as non-inferiority trials. The trials with apixaban and rivaroxaban are designed to
compare interventions in both the initial phase and continuation phase of treatment. However, in
these trials, the majority of patients had received up to 24 or 48 hours of initial treatment with
LMWH, heparin or fondaparinux prior to randomisation. Therefore, no conclusions can be drawn as
to the efficacy of apixaban and rivaroxaban compared to ‘standard’ treatment in the first two days of
treatment.
The trials with dabigatran start after a common initial anticoagulant therapy of all patients, thus
studying only the continued treatment.

e Trials on prevention in surgery or non-surgical medical patients
Placebo-controlled trials exist. Most are old.
Newer anticoagulants are studied in comparison to enoxaparin. All of these trials are non-inferiority
trials, except when longer duration of the new anticoagulant is compared to shorter duration
enoxaparin. The clinical relevance of comparing two different durations of two different drugs is not
apparent.

Outcomes

Most trials on treatment of VTE report on recurrent symptomatic VTE as an outcome.

Most trials in the prevention of VTE in surgical or medical patients report both symptomatic and
asymptomatic VTE (mostly asymptomatic DVT, by screening all included patients). The rate of
asymptomatic DVT is usually much higher than the rate of symptomatic events and the clinical
relevance of asymptomatic DVT is not clear.

If asymptomatic DVT is a component of a composite outcome, it will have a large impact on the
statistical significance of this outcome. It is however methodologically unsound to construct a
composite outcome that combines both unfrequent but serious events and frequent but clinically
less important events. Unfortunately, the trials with the new anticoagulants all report a composite
primary outcome that combines both asymptomatic and symptomatic VTE and mortality.

In most trials, when a DVT is detected, the patient is removed from the trial and treated. This may
prevent a natural evolution to PE (which of course is a good thing), leading to an underestimation of
the eventrate of PE in a clinical situation.

Trial quality
e Sponsoring
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Most trials were sponsored by pharmaceutical companies. All trials with the new anticoagulants
were sponsored.

e Non-inferiority trials
Non-inferiority trials are constructed to test whether the newer drug is not inferior in efficacy when
compared to an active ‘conventional’ treatment. To test this, a margin of non-inferiority is chosen: a
threshold below which it can be established that the new drug is not worse than its comparator.
Conducting and reporting of non-inferiority trials should be done according to certain standards (1-
3).
The choice of the non-inferiority margin is important: a very wide margin will prove statistical non-
inferiority more easily but casts doubt on the actual efficacy and clinical benefit. A valid choice of
margin should be based on previous placebo-controlled trials of the comparator. This is not always
the case. In a lot of the included non-inferiority trials, the basis for the choice of the non-inferiority
margin is not specified.

In studies on treatment of VTE, very few placebo-controlled trials exist. Treating VTE patients with
placebo would not be considered ethical nowadays. It is therefore difficult to establish a reliable
non-inferiority margin. This is the case for non-inferiority trials of LMWH versus warfarin (see
appendix: Critical reflections — historical background) and for trials comparing new anticoagulants
versus LMWH or vitamin K antagonists in the treatment of VTE.

If the effect of the comparator drug versus placebo is unclear, we remain uncertain whether a new
drug is truly better than placebo.

In a non-inferiority trial, the statistical analysis should consist of both a per protocol analysis and an
intention to treat analysis (1, 2).

This is almost never the case in the trials that are included in this review. Often only 1 statistical
analysis is done, mostly on a ‘modified ITT’ population, excluding certain patients from analysis.

This is a huge problem in the surgical and medical patient prevention studies: often >25% of patients
are excluded from analyses (mostly because of lack of diagnostic test on asymptomatic DVT).

To conclude, the reading committee feels that there is an important lack of evidence in the
treatment of VTE, which can hopefully be resolved by future trials. The more the disease spectrum of
pulmonary embolic disease widens to include less severe cases, the more we are uncertain whether
the benefit of a treatment really outweighs the risk.
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3 Guidelines

3.1 Criteria for guideline selection

In order to be included, the guideline had to be of recent date (not older than 5 years) and had to
report levels of evidence and/or grades of recommendation.
The following guidelines fulfilled these criteria:

3.2 Selected guidelines

Comprehensive guidelines

NICE 2012

National Institute for Health and Care Excellence . Venous thromboembolic
diseases (CG144), 2012
http://guidance.nice.org.uk/CG144/NICEGuidance/pdf/English

NICE 2010

National Institute for Health and Care Excellence . Venous thromboembolism:
reducing the risk of venous thromboembolism (deep vein thrombosis and
pulmonary embolism) in patients admitted to hospital(CG92), 2010
http://publications.nice.org.uk/venous-thromboembolism-reducing-the-risk-

cg92

SIGN 2010

Scottish Intercollegiate Guidelines Network . Prevention and management of
venous thromboembolism, 2010
http://www.sign.ac.uk/pdf/qrg122.pdf

ISTH 2013

Farge D, Debourdeau P, Beckers M et al. International clinical practice guidelines
for the treatment and prophylaxis of venous thromboembolism in patients with
cancer. J Thromb Haemost 2013; 11: 56-70.

Guidelines on diagnosis

ACCP 2012
Diagnosis

Bates SM, Jaeschke R, Stevens SM et al. Diagnosis of DVT: antithrombotic
therapy and prevention of thrombosis, 9" ed: American College of Chest

Physicians evidence-based clinical practice guidelines 2012. CHEST 2012;

141(2)(Suppl):e351S—e418S.

Guidelines on therapy

ACCP 2012
Therapy

Kearon C, Akl EA, Comerota AF, et al. Antithrombotic therapy for VTE disease:
antithrombotic therapy and prevention of thrombosis, 9" 9" ed: American
College of Chest Physicians evidence-based clinical practice guidelines 2012.

CHEST 2012; 141(2)(Suppl):e419S-e494S.

Guidelines on prevention

ACCP 2012
Orthopedic
prevention

Falck-Ytter Y, Francis CW, Johanson NA et al. Prevention of VTE in orthopedic
surgery patients: antithrombotic therapy and prevention of thrombosis, 9" ed.
American College of Chest Physicians evidence-based clinical practice guidelines
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http://www.sign.ac.uk/pdf/qrg122.pdf

2012. CHEST 2012; 141(2)(Suppl):e2785—e325S.
http://journal.publications.chestnet.org/data/Journals/CHEST/23443/112404.pdf

ACCP 2012 Gould MK, Garcia DA, Wren SM et al. Prevention of VTE in nonorthopedic
Surgical surgical patients: antithrombotic therapy and prevention of thrombosis, 9th ed.
prevention American College of Chest Physicians evidence-based clinical practice guidelines
2012. CHEST 2012; 141(2)(Suppl):e2275-e277S.
http://journal.publications.chestnet.org/data/Journals/CHEST/23443/112297.pdf
ACCP 2012 Kahn SR, Lim W, Dunn AS et al. Prevention of VTE in nonsurgical patients:
Nonsurgical antithrombotic therapy and prevention of thrombosis, 9™ ed. American College
prevention of Chest Physicians evidence-based clinical practice guidelines 2012. CHEST 2012;
141(2)(Suppl):e1955—e226S.
http://journal.publications.chestnet.org/data/Journals/CHEST/23443/112296.pdf
ACP 2011 Qaseem A, Chou R, Humphrey LL et al. Venous thromboembolism prophylaxis in

hospitalized patients: a clinical practice guideline, American College of
Physicians. Ann Intern Med. 2011;155:625-632.
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3.3 Score systems used in guidelines

3.3.1 Score sytems uses for diagnosis of DVT

Original three level Wells score or criteria for assessment of suspected DVT

Wells score or criteria

Criteria

Score (points)

Active cancer (treatment ongoing or within last six months or
palliative)

1

Calf swelling >3 cm compared to other calf (measured 10 cm
below tibial tuberosity)

Collateral superficial veins (non-varicose)

Pitting oedema (greater in the symptomatic leg)

Swelling of entire leg 1

Localised tenderness along distribution of deep venous
system

[ER TS S Y

Paralysis, paresis, or recent plaster castimmobilisation of
lower extremities

Recently bedridden >3 days, or major surgery
in past four weeks

Alternative diagnosis at least as likely as DVT subtract 2

-2

Interpretation: For evaluation (low v moderate v high)

Score of 0 or less.

low probability of deep vein
thrombosis

Scoreof 1 or2

moderate probability of deep vein
thrombosis.

Score of 3 or higher

high probability of deep vein
thrombosis.

Philip S Wells, David R Anderson, Janis Bormanis, Fred Guy, Michael Mitchell, Lisa Gray, Cathy
Clement, K Sue Robinson, Bernard Lewandowski. Value of assessment of pretest probability of deepvein

thrombosis in clinical management. Lancet 1997; 350: 1795-98

Revised two-level DVT Wells Score

Clinical Feature Points
Active cancer (treatment ongoing, within 6 months, or 1
palliative)

Paralysis, paresis or recent plaster immobilisation of the 1
lower extremities

Recently bedridden for 3 days or more or major surgery 1
within 12 weeks requiring general or regional anaesthesia
Localised tenderness along the distribution of the deep 1
venous system

Entire leg swollen 1
Calf swelling at least 3 cm larger than asymptomatic side 1
Pitting oedema confined to the symptomatic leg 1
Collateral superficial veins (non-varicose) 1
Previously documented DVT 1
Alternative diagnosis at least as likely as DVT -2

Clinical probability simplified score

DVT ‘likely’

2 points or more
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DVT ‘unlikely’ 1 point or less

Philip S. Wells, M.D., David R. Anderson, M.D., Marc Rodger, M.D., Melissa Forgie, M.D., Clive
Kearon, M.D., Ph.D., Jonathan Dreyer, M.D., George Kovacs, M.D., Michael Mitchell, M.D.,

Bernard Lewandowski, M.D., and Michael J. Kovacs, M.D. Evaluation of d-Dimer in the Diagnosis of
Suspected Deep-Vein Thrombosis N Engl J Med 2003;349:1227-35

3.3.2 Score systems used for diagnosis of PE
Two-level PE Wells score

Clinical feature Points

Clinical signs and symptoms of DVT (minimum of leg swelling | 3

and pain with palpation of the deep veins)

An alternative diagnosis is less likely than PE 3

Heart rate greater than 100 beats per minute 1.5
Immobilisation (for more than 3 days) or surgery in the 1.5

previous four weeks

Previous DVT/PE 1.5
Haemoptysis 1

Malignancy (on treatment, treated in the last 6 months, or 1

palliative)

Clinical probability simplified score

PE likely More than 4 points
PE unlikely 4 points or less

Geneva score

Parameter Score (points)

Age

- 60-69y

- >80y

Previous DVT or PE

Recent surgery within four weeks

RPIWININ|(F-

Heart rate >100 beats per minute

PaCO2 (partial pressure of CO2 in arterial blood):

<35 mmHg

=N

35-39 mmHg

Pa02 (partial pressure of 02 in arterial blood):

<49 mmHg

49-59 mmHg

60-71 mmHg

RINIW|PA~

72-82 mmHg

Chest X-ray findings

[E

- Band atelectasis

- Elevation of hemidiaphragm 1

The score obtained relates to probability of PE:

<5 points indicates a low probability of PE

5-8 points indicates a moderate probability of PE

>8 points indicates a high probability of PE
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Revised Geneva score:
The revised Geneva score uses eight parameters, but does not include figures which require an
arterial blood gas sample to be performed.

Parameter Score (points)
Age 65 years or over 1
Previous DVT or PE 3
Surgery or fracture within one month 2
Active malignant condition 2
Unilateral lower limb pain 3
Haemoptysis 2
Heart rate:

f75 to 94 beats per minute 3
f95 or more beats per minute 5
Pain on deep palpation of lower limb and 4
unilateral oedema

The score obtained relates to probability of PE:

0-3 points indicates low probability (8%)

4-10 points indicates intermediate probability (28%)

11 points or more indicates high probability (74%)
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3.4 Summary of guidelines - comprehensive guidelines

3.4.1 NICE
2012

Levels of evidence:

A. high quality evidence: we are very confident that the true effect lies close to
that of the estimate of the effect

B. moderate quality evidence: we are moderately confident in the effect of
estimate; the true effect is likely to be close to the estimate of the effect but
there is a possibility that it is substantially different

C. low quality evidence: our confidence in the effect estimate is limited; the
true effect may be substantially different from the estimate of the effect

D. very low quality evidence: we have very little confidence in the effect
estimate; the true effect is likely to be substantially different from the estimate
of effect

Included populations, interventions, outcomes:

- adults with a suspected or confirmed DVT or PE (including following groups
requiring special consideration: people with cancer, people who misuse
intravenous drugs, residents of nursing homes and people with physical
disabilities who have restricted movement following a VTE and people with
learning disabilities who require long-term medication taken at home)

- diagnostic and pharmacological interventions

- VTE related mortality, all cause mortality, recurrent VTE rates, quality of life,
chronic thromboembolic pulmonary hypertension, fatal bleed, intracranial
haemorrhage, post thrombotic syndrome

Members of development group, target population:
- physicians and patient representatives
- primary, secondary and tertiary healthcare settings

* Risk factors

Major risk factors for VTE include a prior history of DVT, age over 60 years,
surgery, obesity, prolonged travel, acute medical illness, cancer, immobility,
thrombophilia (an abnormal tendency for the blood to clot) and pregnancy.

Recommendations:

* Diagnosis of deep vein thrombosis

If a patient presents with signs or symptoms of deep vein thrombosis (DVT),
carry out an assessment of their general medical history and a physical
examination to exclude other causes. (Consensus)

If DVT is suspected, use the two-level DVT Wells score to estimate the clinical
probability of DVT. (Grade: moderate)

Offer patients in whom DVT is suspected and with a likely two-level DVT Wells
score either:

- aproximal leg vein ultrasound scan (Grade: moderate) carried out
within 4 hours of being requested and, if the result is negative, a D-
dimer test (Grade: low) or

- aD-dimer test and an interim 24-hour dose of a parenteral
anticoagulant (if a proximal leg vein ultrasound scan cannot be carried
out within 4 hours) and a proximal leg vein ultrasound scan carried out
within 24 hours of being requested.

Repeat the proximal leg vein ultrasound scan 6-8 days later for all patients with
a positive D-dimer test and a negative proximal leg vein ultrasound scan.

Offer patients in whom DVT is suspected and with an unlikely two-level DVT
Wells score a D-dimer test and if the result is positive offer either:
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- aproximal leg vein ultrasound scan carried out within 4 hours of being
requested or
- aninterim 24-hour dose of a parenteral anticoagulant (if a proximal leg
vein ultrasound scan cannot be carried out within 4 hours) and a
proximal leg vein ultrasound scan carried out within 24 hours of being
requested.
Diagnose DVT and treat patients with a positive proximal leg vein ultrasound
scan.
Take into consideration alternative diagnoses in patients with:
- anunlikely two-level DVT Wells score and
- a negative D-dimer test or
- a positive D-dimer test and a negative proximal leg vein ultrasound scan.
- alikely two level DVT Wells score and
- a negative proximal leg vein ultrasound scan and a negative D-dimer test or
- a repeat negative proximal leg vein ultrasound scan.
Advise patients in these two groups that it is not likely they have DVT, and
discuss with them the signs and symptoms of DVT and when and where to seek
further medical help.

* Diagnosis of pulmonary embolism

If a patient presents with signs or symptoms of PE, carry out an assessment of
their general medical history, a physical examination and a chest X-ray to
exclude other causes. (Consensus)

If PE is suspected, use the two-level PE Wells score to estimate the clinical
probability of PE.

Offer patients in whom PE is suspected and with a likely two-level PE Wells
score either:

- an immediate computed tomography pulmonary angiogram (CTPA) or

- immediate interim parenteral anticoagulant therapy followed by a
CTPA, if a CTPA cannot be carried out immediately.

Consider a proximal leg vein ultrasound scan if the CTPA is negative and DVT is
suspected.

Offer patients in whom PE is suspected and with an unlikely two-level PE Wells
score a D-dimer test and if the result is positive offer either:

- animmediate CTPA or

- immediate interim parenteral anticoagulant therapy followed by a
CTPA, if a CTPA cannot be carried out immediately.

For patients who have an allergy to contrast media, or who have renal
impairment, or whose risk from irradiation is high:

- Assess the suitability of a ventilation/perfusion single photon emission
computed tomography (V/Q SPECT) scan (Grade: low-moderate) or, if a
V/Q SPECT scan is not available, a V/Q planar scan (Grade: very low), as
an alternative to CTPA. (Grade: very low)

- If offering a V/Q SPECT or planar scan that will not be available
immediately, offer immediate interim parenteral anticoagulant
therapy.

Diagnose PE and treat patients with a positive CTPA or in whom PE is identified
with a V/Q SPECT or planar scan.

Take into consideration alternative diagnoses in the following two groups of
patients:

- Patients with an unlikely two-level PE Wells score and either

- a negative D-dimer test or
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- a positive D-dimer test and a negative CTPA.

- Patients with a likely two-level PE Wells score and both
- a negative CTPA and
- no suspected DVT.
Advise these patients that it is not likely they have PE and discuss with them
the signs and symptoms of PE, and when and where to seek further medical
help.
If a patient presents with signs or symptoms of both DVT (for example a
swollen and/or painful leg) and PE (for example chest pain, shortness of breath
or hemoptysis), carry out initial diagnostic investigations for either DVT or PE,
basing the choice of diagnostic investigations on clinical judgment. (Consensus)

* Pharmacologic interventions

Offer a choice of low molecular weight heparin (LMWH) or fondaparinux to
patients with confirmed proximal DVT or PE, taking into account comorbidities,
contraindications and drug costs (Grade: low), with the following exceptions:

- For patients with severe renal impairment or established renal failure
(estimated glomerular filtration rate [eGFR] < 30 ml/min/1.73 m:) offer
unfractionated heparin (UFH) with adjustments based on the APTT
(activated partial thromboplastin time) or LMWH with dose
adjustments based on an anti-Xa assay.

- For patients with an increased risk of bleeding consider UFH. (Grade:
very low-low)

- For patients with PE and haemodynamic instability, offer UFH and
consider thrombolytic therapy.

Start the LMWH, fondaparinux or UFH as soon as possible and continue it for at
least 5 days or until the international normalised ratio (INR) (adjusted by a
vitamin K antagonist [VKA]) is 2 or above for at least 24 hours, whichever is
longer.

Offer LMWH to patients with active cancer and confirmed proximal DVT or PE,
and continue the LMWH for 6 months. At 6 months, assess the risks and
benefits of continuing anticoagulation.

Offer a VKA to patients with confirmed proximal DVT or PE within 24 hours of
diagnosis and continue the VKA for 3 months. At 3 months, assess the risks and
benefits of continuing VKA treatment. (Grade: low-moderate)

Offer a VKA beyond 3 months to patients with an unprovoked PE, taking into
account the patient’s risk of VTE recurrence and whether they are at increased
risk of bleeding. Discuss with the patient the benefits and risks of extending
their VKA treatment. (Grade: very low-low)

Consider extending the VKA beyond 3 months for patients with unprovoked
proximal DVT if their risk of VTE recurrence is high and there is no additional
risk of major bleeding. Discuss with the patient the benefits and risks of
extending their VKA treatment. (Grade: low-moderate)

* Mechanical interventions

Offer below-knee graduated compression stockings with an ankle pressure

greater than 23 mmHg to patients with proximal DVT a week after diagnosis or

when swelling is reduced sufficiently and if there are no contraindications, and:

- advise patients to continue wearing the stockings for at least 2 years

- ensure that the stockings are replaced two or three times per year or according to
the manufacturer’s instructions.

- advise patients that stockings need to be worn only on the affected leg or legs.

(Grade: moderate)
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Decision model DVT (NICE 2012)

[ Patient with signs or symptoms of DVT

¥

Other causes excluded by assessment of general medical history and physical examination

DVT suspected

'

l—{ Two-level DVT Wells score ]—l

[ DVT likely (2 2 points) ] [ DVT unlikely (< 1 point ]
v

Is a proximal leg vein ultrasound ol et
Yes —  scan available within 4 hours of TO

l beina reauested?

|

ultrasound scan

Yes —[ Was the D-dimer test positive? ]— No
Proximal leg vein ] l

Diagnose
DVT and Yes r 4 .
treat No Was the proximal leg vein ultrasound scan
positive?
Repeat proximal leg
vein ultrasound scan 6—
8 days later Yes No
Was the repeat proximal R
leg vein ultrasound scan Diagnose DVT and treat
positive?
No
Yes v v v v

Interim 24-hour dose of parenteral ’ Is a proximal leg vein ultrasound
Was the proximal anticoaqulant scan available within 4 hours of
v being requested?

leg vein ultrasound
scan positive? [

Proximal leg vein ultrasound scan [
within 24 hours of being requested | No

No * Yes v

Yes Was the proximal leg Interim 24-hour dose of
vein ultrasound scan parenteral anticoagulant
D-dimer test positive? Offer proximal
' I leg vein l
No Yes ultrasound N

scan Proximal leg vein
ultrasound scan within 24
hours of being requested

Advise the patient it is not likely they have DVT. Discuss with them the signs and symptoms of
DVT, and when and where to seek further medical help. Take into consideration alternative
diagnoses.
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Decision model PE (NICE 2012)

Patient with signs or symptoms of PE

v

Other causes excluded by assessment of general medical history, physical examination and chest X-ray

PE suspected

v

l—[ Two-level PE Wells score (see table 20) ]—l

[ PE likely (> 4 points) ]

)

[ Is CTPA* suitable** and available immediately?

PE unhkefy (= 4 points)

D-dimer test

Was the D-dimer test positive? ]

Yes No

l

Is CTPA* suitable** and available immediately?

—

No

!

Yes No
v
Offer CTPA Immediate interim parenteral
(or ViQ anticoagulant therapy
SPECT or ¥
planar CTPA (or V/Q SPECT or
scan)
planar scan)
Yes
[ Was CTPA (or V/Q SPECT or planar scan) positive? J l
|
No Offer CTPA
(or ViQ
Yes [ Is deep vein thrombosis suspected? ] SPECT or
planar
[ I scan)
Yes No

Consider a
proximal leg
vein ultrasound
scan (see

Diagnosis of
deep vein
thrombosis)

N L 4

Immediate interim
parenteral anticoagulant

therapy
v

CTPA (or VIQ SPECT or
planar scan)

.

Advise the patient itis
not likely they have PE.
Discuss with them the

—

Was the CTPA (or V/Q SPECT or planar
scan) positive?

signs and symptoms of |
PE, and when and
where to seek further
medical help. Take into
consideration
alternative diagnoses.

~—

Yes

I
No

‘ h 4

Advise the patient it is not likely
they have PE. Discuss with them
the signs and symptoms of PE,
and when and where to seek

h 4

Diagnose PE and treat

consideration alternative

] further medical help. Take into
diaanoses

*Computed tomography pulmonary angiogram
**For patients who have an allergy to contrast media, or who have renal impairment, or whose risk from irradiation is high ,
assess the suitability of V/IQ SPECTT or, if not available, V/Q planar scan, as an alternative to CTPA.

tVentilation/perfusion single photon emission computed tomography
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3.4.2 NICE
2010

Levels of evidence:

1++ high-quality meta-analyses, systematic reviews of RCTs or RCTs with a very
low risk of bias

1+ well-conducted meta-analyses, systematic reviews of RCTs or RCTs with a
low risk of bias

1- meta-analyses, systematic reviews of RCTs or RCTs with a high risk of bias
2++ high-quality systematic reviews of case-control or cohort studies, high-
quality case-control or cohort studies with a very low risk of confounding, bias
or chance and a high probability that the relationship is causal

2+ well-conducted case-control or cohort studies with a low risk of
confounding, bias or chance and a moderate probability that the relationship is
causal

2- case-control or cohort studies with a high risk of confounding, bias or chance
and a significant risk that the relationship is not causal

3 non-analytic studies (case reports, case series,...)

4 expert opinion, formal consensus

Included populations, interventions, outcomes:

- surgical patients, inpatients with acute medical illness (e.g. myocardial
infarction, stroke, spinal injury, severe infection or exacerbation of chronic
obstructive pulmonary disease), trauma inpatients, patients admitted to
intensive care units, cancer inpatients, people undergoing long-term
rehabilitation in hospital, patients admitted to a hospital bed for day-case
medical or surgical procedures

- aspirin (low-dose and high-dose), dabigatran, rivaroxaban, fondaparinux,
heparin (UFH/LMWH), adjustable-dose vitamin K antagonists (VKA-adj),
graduated compression / anti-embolism stockings (GCS), intermittent
pneumatic compression / foot impulse devices (IPCD/FID), placebo,
combinations

- all cause mortality, deep-vein thrombosis (DVT), pulmonary embolism (PE),
major bleeding events, secondary outcomes: post-thrombotic syndrome (PTS),
chronic thromboembolic pulmonary hypertension (CTEPH), heparin-induced
thrombocytopenia (HIT), neurological events, quality of life, survival, length of
stay

Members of development group, target population:
- physicians and patient representatives
- primary, secondary and tertiary healthcare settings

Risk assessment
Regard surgical patients and patients with trauma as being at increased risk of
VTE if they meet one of the following criteria:

e surgical procedure with a total anaesthetic and surgical time of more
than 90 minutes, or 60 minutes if the surgery involves the pelvis or
lower limb

e acute surgical admission with inflammatory or intra-abdominal
condition

e expected significant reduction in mobility

e have one or more of the risk factors :

e Active cancer or cancer treatment
e Age over 60 years

e  Critical care admission

e Dehydration

e Known thrombophilias
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e Obesity (BMI over 30 kg/m2)

e One or more significant medical comorbidities (such as heart
disease, metabolic, endocrine or respiratory pathologies, acute
infectious diseases or inflammatory conditions)

e Personal history or a first degree relative with a history of VTE

e Use of hormone replacement therapy

e Use of oestrogen-containing contraceptive therapy

e Varicose veins with phlebitis.

Recommendations:

* General surgery (gastrointestinal, gynaecological, laparoscopic, thoracic and
urological)

Offer VTE prophylaxis to patients undergoing gastrointestinal surgery who are
assessed to be at increased risk of VTE: (level 1+ or 1++)

Start mechanical VTE prophylaxis at admission. Choose any one of:

- anti-embolism stockings (thigh or knee length)

- foot impulse devices

- intermittent pneumatic compression devices (thigh or knee length)

Continue mechanical VTE prophylaxis until the patient no longer has
significantly reduced mobility.

Add pharmacological VTE prophylaxis to patients who have a low risk of major
bleeding, taking into account patient factors and according to clinical
judgement. Choose any one of:

- fondaparinux sodium

- LMWH

- UFH (for patients with renal failure).

Continue pharmacological VTE prophylaxis until the patient no longer has
significantly reduced mobility (generally 5-7 days).

Offer VTE prophylaxis to patients undergoing gynaecological, thoracic or
urologic surgery who are assessed to be at increased risk of VTE: (level 1+ or
1++)

Start mechanical VTE prophylaxis at admission. Choose any one of:

- anti-embolism stockings (thigh or knee length)

- foot impulse devices

- intermittent pneumatic compression devices (thigh or knee length)

Continue mechanical VTE prophylaxis until the patient no longer has
significantly reduced mobility.

Add pharmacological VTE prophylaxis to patients who have a low risk of major
bleeding, taking into account individual patient factors and according to clinical
judgement. Choose one of:

- LMWH

- UFH (for patients with renal failure).

Continue pharmacological VTE prophylaxis until the patient no longer has
significantly reduced mobility (generally 5-7 days).

Offer VTE prophylaxis to patients undergoing bariatric surgery: (level 1+ or 1++,
extrapolation from studies investigating other general surgery because no
studies specific to bariatric surgery were found)

Start mechanical VTE prophylaxis at admission. Choose any one of:
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- anti-embolism stockings (thigh or knee length)

- foot impulse devices

- intermittent pneumatic compression devices (thigh or knee length)

Continue mechanical VTE prophylaxis until the patient no longer has
significantly reduced mobility.

Add pharmacological VTE prophylaxis for patients who have a low risk of major
bleeding, taking into account individual patient factors and according to clinical
judgement. Choose any one of:

- fondaparinux sodium

- LMWH

- UFH (for patients with renal failure).

Continue pharmacological VTE prophylaxis until the patient no longer has
significantly reduced mobility (generally 5-7 days).

Extend pharmacological prophylaxis to 28 days postoperatively for patients
who have had major cancer surgery in the abdomen or pelvis. (level 1+ or 1++)

* Elective hip replacement

Offer combined VTE prophylaxis with mechanical and pharmacological
methods to patients undergoing elective hip replacement surgery : (level 1+ or
1+4)

Start mechanical VTE prophylaxis at admission. Choose any one of the following
based, on individual patient factors:

- anti-embolism stockings (thigh or knee length), used with caution

- foot impulse devices

- intermittent pneumatic compression devices (thigh or knee length)

Continue mechanical VTE prophylaxis until the patient no longer has
significantly reduced mobility.

Provided there are no contraindications, start pharmacological VTE prophylaxis
after surgery. Choose any one of:

dabigatran etexilate, starting 1-4 hours after surgery

fondaparinux sodium, starting 6 hours after surgical closure provided
haemostasis has been established

LMWH, starting 6—12 hours after surgery

rivaroxaban, starting 6-10 hours after surgery)

UFH (for patients with renal failure), starting 6—12 hours after surgery.

Continue pharmacological VTE prophylaxis for 28-35 days, according to the
summary of product characteristics for the individual agent being used.

* Elective knee replacement

Offer combined VTE prophylaxis with mechanical and pharmacological
methods to patients undergoing elective knee replacement surgery. (level 1+ or
1+4)

Start mechanical VTE prophylaxis at admission. Choose any one of the
following, based on individual patient factors:

- anti-embolism stockings (thigh or knee length), used with caution

- foot impulse devices

- intermittent pneumatic compression devices (thigh or knee length)
Continue mechanical VTE prophylaxis until the patient no longer has
significantly reduced mobility.
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Provided there are no contraindications, start pharmacological VTE prophylaxis
after surgery. Choose any one of:

dabigatran etexilate, starting 1-4 hours after surgery

fondaparinux sodium, starting 6 hours after surgical closure provided
haemostasis has been established

LMWH, starting 6—12 hours after surgery

rivaroxaban, starting 6-10 hours after surgery

UFH (for patients with renal failure), starting 6—12 hours after surgery.

Continue pharmacological VTE prophylaxis for 10-14 days, according to the
summary of product characteristics for the individual agent being used.

* Hip fracture surgery
Offer combined VTE prophylaxis with mechanical and pharmacological
methods to patients undergoing hip fracture surgery: (level 1+ or 1++)
Start mechanical VTE prophylaxis at admission. Choose any one of the following
based on individual patient factors:
- anti-embolism stockings (thigh or knee length), used with caution
- foot impulse devices
- intermittent pneumatic compression devices (thigh or knee length).
Continue mechanical VTE prophylaxis until the patient no longer has
significantly reduced mobility.
Provided there are no contraindications, add pharmacological VTE prophylaxis.
Choose any one of:
- fondaparinux sodium, starting 6 hours after surgical closure, provided
haemostasis has been established and there is no risk of bleeding
- LMWH, starting at admission, stopping 12 hours before surgery and
restarting 6-12 hours after surgery.
- UFH (for patients with renal failure), starting at admission, stopping 12
hours before surgery and restarting 6-12 hours after surgery.
Continue pharmacological VTE prophylaxis for 28-35 days, according to the
summary of product characteristics for the individual agent being used.

Remark:

Fondaparinux sodium is not recommended for use preoperatively for patients
undergoing hip fracture surgery. If it has been used preoperatively it should be
stopped 24 hours before surgery and restarted 6 hours after surgical closure,
provided haemostasis has been established and there is no risk of bleeding.

Regard hospitalised patients as being at risk of bleeding if they have any of the
following risk factors:
- Active bleeding
- Acquired bleeding disorders (such as acute liver failure)
- Concurrent use of anticoagulants known to increase the risk of
bleeding (such as warfarin with INR higher than 2)
- Lumbar puncture/epidural/spinal anaesthesia expected within the next
12 hours
- Lumbar puncture/epidural/spinal anaesthesia within the previous 4
hours
- Acute stroke
- Thrombocytopenia (platelets < 75 x 109/I)
- Uncontrolled systolic hypertension (230/120 mmHg or higher)
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- Untreated inherited bleeding disorders (such as haemophilia and von
Willebrand’s disease).

* Other orthopaedic surgery

Consider offering combined VTE prophylaxis with mechanical and
pharmacological methods to patients having orthopaedic surgery (other than
hip fracture, hip replacement, knee replacement) based on an assessment of
risks and after discussion with the patient. (level 1+ or 1++)

Start mechanical VTE prophylaxis at admission. Choose any one of the following
based on individual patient factors:

- anti-embolism stockings (thigh or knee length), used with caution

- foot impulse devices

- intermittent pneumatic compression devices (thigh or knee length).
Continue mechanical VTE prophylaxis until the patient no longer has
significantly reduced mobility.
Start pharmacological VTE prophylaxis 6-12 hours after surgery. Choose one of:

- LMWH

- UFH (for patients with renal failure).
Continue pharmacological VTE prophylaxis until the patient no longer has
significantly reduced mobility.

Do not routinely offer VTE prophylaxis to patients undergoing upper limb
surgery. If a patient is assessed to be at increased risk of VTE refer to
recommendation from other orthopaedic surgery. (level 4)

* Lower limb plaster casts

Consider offering pharmacological VTE prophylaxis to patients with lower limb
plaster casts after evaluating the risks and benefits based on clinical discussion
with the patient. Offer LMWH (or UFH for patients with renal failure) until
lower limb plaster cast removal. (level 1+ or 1++)

* General medical patients

Regard medical patients as being at increased risk of VTE if they:

have had or are expected to have significantly reduced mobility for 3 days or
more, or are expected to have ongoing reduced mobility relative to their
normal state and have one or more of the risk factors (see risk factor surgery
and trauma)

Offer pharmacological VTE prophylaxis to general medical patients assessed to
be at increased risk of VTE. Choose any one of:

- fondaparinux sodium

- LMWH

- UFH (for patients with renal failure).
Start pharmacological prophylaxis as soon as possible after risk assessment has
been completed. Continue until the patient is no longer at increased risk of
VTE. (level 1+ or 1++)

Consider offering mechanical VTE prophylaxis to medical patients in whom
pharmacological prophylaxis is contraindicated. Choose any one of:

- anti-embolism stockings (thigh or knee length)

- foot impulse devices
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- intermittent pneumatic compression devices (thigh or knee length)
(no studies were found, extrapolation from RCTs in surgical populations, level
1-)

* Stroke patients

Do not offer anti-embolism stockings for VTE prophylaxis to patients who are
admitted for stroke. Until the patient can have pharmacological VTE
prophylaxis, consider offering a foot impulse or intermittent pneumatic
compression device. (level 1+ or 1++)

Consider offering prophylactic-dose LMWH (or UFH for patients with renal
failure) if:
- adiagnosis of haemorrhagic stroke has been excluded, and
- the risk of bleeding (haemorrhagic transformation of stroke or bleeding
into another site) is assessed to be low, and
- the patient has one or more of: major restriction of mobility, previous
history of VTE, dehydration and/or comorbidities (such as malignant
disease).
Continue until the acute event is over and the patient’s condition is stable.
(level 1+ or 1++)

*Cancer
Offer pharmacological VTE prophylaxis to patients with cancer who are
assessed to be at increased risk of VTE. Choose any one of:

- fondaparinux sodium

- LMWH

- UFH (for patients with renal failure).
Start pharmacological prophylaxis as soon as possible after risk assessment has
been completed. Continue until the patient is no longer at increased risk of
VTE. (level 1+ or 1++)
Do not routinely offer pharmacological or mechanical VTE prophylaxis to
patients with cancer having oncological treatment who are ambulant. (level 1+
or 1++)
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3.4.3 SIGN
2010

Grades of recommendation:

A. At least one meta-analysis, systematic review, or RCT rated as 1++ and
directly applicable to the target population or a body of evidence
consisting principally of studies rated as 1+ directly applicable to the
target population and demonstrating overall consistency of results

B. A body of evidence including studies rated as 2++ directly applicable to the
target population and demonstrating overall consistency of results or
extrapolated evidence from studies rated as 1++ or 1+

C. Abody of evidence including studies rated as 2+ directly applicable to the
target population and demonstrating overall consistency of results or
extrapolated evidence from studies rated as 2++

D. Evidence level 3 or 4 or extrapolated evidence from studies rated as 2+

Good practice points: recommended best practice based on the clinical

experience of the guideline development group

Levels of evidence:

1++ high quality meta-analyses, systematic reviews of RCTs or RCTs with a very
low risk of bias

1+ well conducted meta-analyses, systematic reviews or RCTs with a low risk of
bias

1- meta-analyses, systematic reviews or RCTs with a high risk of bias

2++ high quality systematic reviews of case control or cohort studies; high quality
case control or cohort studies with a very low risk of confounding or bias and a
high probability that the relationship is causal

2+ well conducted case control or cohort studies with a low risk of confounding or
bias and a moderate probability that the relationship is causal

2- case control or cohort studies with a high risk of confounding or bias and a
significant risk that the relationship is not causal

3 non-analytic studies (case reports, case series)

4 expert opinion

Included populations, interventions, outcomes:

- adult patient groups at risk of VTE

- mechanical methods of prophylaxis, antiplatelet agents, unfractionated and low
molecular weight heparins, heparinoids, fondaparinux, hirudins, dextrans, vitamin
K antagonists, new oral agents

- outcomes not mentioned in detail

Members of development group, target population:

- physicians

- medical practitioners including general practitioners, nurses, pharmacists and
dentists

Risk factors

Table 1: Risk factors for venous thromboembolism

Age Incidence of first VTE rises exponentially with age. In the general population:
<40 years — annual incidence of 1/10,000

60-69 years — annual incidence of 1/1,000

>80 years — annual incidence of 1/100

May reflect immobility and coagulation activation38,39

Obesity 2 to 3-fold VTE risk if obese (body mass index >30 kg/m?2)

May reflect immobility and coagulation activation

Varicose veins 1.5 to 2.5-fold risk after major general/orthopaedic surgery

Low risk after varicose vein surgery

Family history of VTE A history of at least one first degree relative having had VTE
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at age <50 years or more than one first degree relative with VTE history regardless
of age is an indicator of increased risk of first VTE (but not of recurrent VTE)
Thrombophilias Low coagulation inhibitors (antithrombin, protein C or S);
Activated protein C resistance (eg factor V Leiden); High coagulation factors (1, I,
including prothrombin G20210A, VIII, IX, X1); Antiphospholipid antibodies; High
homocysteine: 1.5 to 2.5-fold VTE risk; Elevated lipoprotein(a) >300mg/|: 1.8-fold
risk of VTE

Other thrombotic states

Cancer: compared with general population overall 5 to 7-fold risk of first VTE and
increased risk of recurrent VTE. Risk varies with type of cancer. Further increased
risk associated with surgery, chemotherapy, use of erythropoeisis stimulating
agents and central venous catheters

Heart failure, recent myocardial infarction/stroke

Metabolic syndrome: 2-fold increased risk of VTE

Severe acute infection

Chronic HIV infection

Inflammatory bowel disease, nephrotic syndrome

Myeloproliferative disease, paraproteinaemia, Bechet’s disease,

paroxysmal nocturnal haemoglobinuria

Sickle cell trait and sickle cell disease

Combined oral contraceptives, hormone replacement therapy and anti-
oestrogens

Combined oral contraceptives (COCs): compared with non-users, COC users have 3
to 6-fold increased risk. Compared with users of COCs containing second
generation progestogens, users of COCs containing third generation progestogens
have a further 1.7- fold increase in VTE risk.61 2.5-fold increased risk of
postoperative VTE in COC users

No evidence that progestogen-only oral contraceptives are associated with
increased VTE risk but high-dose progestogens used to treat gynaecological
problems associated with 6-fold increased VTE risk Oral oestrogen hormone
replacement therapy (HRT) users have 2.5-fold increased VTE risk but not
transdermal oestrogen HRT users

Heritable thrombophilia further increases VTE risk in COC and oral oestrogen HRT
users

Raloxifene and tamoxifen associated with a 2 to 3-fold increased VTE risk
Pregnancy, puerperium

Approximately 10-fold increased risk during pregnancy compared with non-
pregnant and 25-fold increased risk compared with nonpregnant/non-puerperal
during puerperium68

Pregnant and puerperal women with thrombophilia have increased risk of VTE
compared to pregnant and puerperal women without an identified thrombophilia
Immobility For example, bed rest >3 days, plaster cast, paralysis: 10-fold increased
VTE risk; increases with duration

Immobility durin travel 2 to 3-fold increased risk

Hospitalisation Acute trauma, acute illness, surgery: 10-fold increased VTE risk
Anaesthesia 2 to 3-fold increased risk of postoperative VTE in general compared
with spinal/epidural

Central venous catheters

Compared with subclavian access, femoral route 11.5-fold increased risk of VTE
Slightly increased risk of central venous catheter (CVC) thrombosis in patients with
prothrombin G20210A or factor V Leiden compared to risk in CVC patients with
wild type prothrombin and factor V
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Table 2: Risk factors for recurrent venous thromboembolism (in patients not on long term
anticoagulation)

Previous unprovoked VTE

Recurrence rate 5% per year after an unprovoked VTE

Male sex Compared with women, men have an increased relative risk (RR) of
recurrent VTE (RR 1.6, 95% confidence interval (Cl) 1.2 to 2.0). The higher relative
risks reported in some studies may be

explained by sex-specific factors present at the time of the first VTE events
Obesity Hazard ratio (HR) 1.6 (95% CI 1.1 to 2.4)

Thrombophilias Risk of recurrent VTE is not increased in patients with either
heterozygous or homozygous factor V Leiden or prothrombin gene G20210A81
but may be increased in patients with antithrombin

Recommendations:

* Thromboprophylaxis in surgical patients

General surgery:

Patients undergoing abdominal surgery who are at risk due to the procedure or
personal risk factors should receive thromboprophylaxis with mechanical methods
unless contraindicated and either subcutaneous low molecular weight heparin,
unfractionated heparin or fondaparinux. (A)

Orthopedic surgery:

Patients undergoing total hip replacement or total knee replacement surgery
should receive pharmacological prophylaxis (with low molecular weight heparin,
fondaparinux, rivaroxaban or dabigatran) combined with mechanical prophylaxis
unless contraindicated.(A)

Extended prophylaxis should be given. (A)

* Thromboprophylaxis in medical patients

When the assessment of risk favours use of thromboprophylaxis, unfractionated
heparin, low molecular weight heparin or fondaparinux should be administered.
(A)

Patients with cancer are generally at high risk of venous thromboembolism and
should be considered for prophylaxis with low molecular weight heparin,
unfractionated heparin or fondaparinux whilst hospitalised. (A)

* Diagnosis of venous thromboembolism

A validated clinical decision rule should be used in the initial assessment of
outpatients presenting with suspected deep vein thrombosis or pulmonary
embolism. (B)

The results of the initial assessment should be used to determine the diagnostic
strategy. (Good practice point)

Patients who have a negative or inadequate initial scan but who have a persisting
clinical suspicion of deep vein thrombosis or whose symptoms do not settle should
have a repeat ultrasound scan. (C)

* Travel-related thrombosis

The risks and possible benefits of any intervention should always be discussed
with the patient before travelling. (Good practice point)

Travellers should be advised to remain as ambulant as safely possible before,
during and after journeys. Leg exercise whilst seated may be recommended. (D)
The use of AES for prevention of VTE during and after long-haul travel is not

49




routinely recommended. When used, care should be taken to ensure an
appropriate fit. (D)

Appropriate monitoring of the INR and dosage adjustment is recommended prior
to travel for patients taking warfarin. (Good practice point)

In people deemed to be at especially high risk of travel-related VTE,
pharmacological prophylaxis can be considered. LMWH has been used for this
purpose. (Good practice point)

*Initial treatment venous thromboembolism

Pulmonary embolism:

Patients with suspected PE should be treated with therapeutic doses of heparin or
fondaparinux until the diagnosis has been deemed very unlikely. (A)

Once confirmed the heparin or fondaparinux should be continued until the INR is
at least 2.0 on a vitamin K antagonist, and for at least 5 days. (D)

Patients with intermediate-risk PE should not routinely receive thrombolytic
therapy. (D)

Patients with intermediate-risk PE should be monitored in hospital and be
considered for thrombolysis should they deteriorate. (Good practice point)
Patients with low-risk PE can be considered for outpatient management or early
discharge. (Good practice point)

Patients with high-risk PE should be managed in a coronary care unit or high
dependency unit. (Good practice point)

Lower limb deep vein thrombosis:

Patients with suspected DVT should be treated with therapeutic doses of LMWH
or fondaparinux until the diagnosis has been deemed very unlikely or confirmed.
(A)

In confirmed DVT the heparin or fondaparinux should be continued until the INR is
at least 2.0 on a vitamin K antagonist, and for at least 5 days. (D)

Intravenous UFH may be an appropriate alternative in certain circumstances, e.g.
if thrombolysis is being considered, in the immediate postoperative period or
where there is particular risk of bleeding. (B)

Patients with cancer and VTE should be offered treatment with LMWH (rather
than vitamin K antagonist) for three to six months and reviewed thereafter. (A)

* Further management of venous thromboembolism

Choice of anticoagulant:

Low molecular weight heparin rather than warfarin should be considered in
venous thromboembolism associated with cancer. (A)

Duration of anticoagulation:

After a first episode of proximal limb deep vein thrombosis or pulmonary
embolism, treatment with a vitamin K antagonist should be continued for at least
three months. (A)

Uninterrupted, long term continuation of vitamin K antagonist therapy after a first
episode of venous thromboembolism may be appropriate in some patients and
can be based on individual assessment, including:

- an unprovoked first event

- the site and severity of the first event

- the presence of persistent comorbidities, e.g. cancer

- the presence of persistent antiphospholipid antibodies

- male sex
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- bleeding risk on anticoagulant treatment

- patient compliance and preference.

(Good practice points)

Measurement of D-dimer concentration one month after discontinuation of a
course of VKA therapy after a first episode of unprovoked VTE can be considered
for the identification of patients who may benefit from resumption of VKA therapy
and continuation in the long term. (A)

After recurrent VTE, long term treatment with a VKA is recommended but the
nature of the recurrence (provoked or unprovoked), the elapsed time between
episodes and risk of bleeding should be considered in reaching this decision.

The use of long term VKA should be subjected to periodic review, to include
anticoagulant control, bleeding episodes and altered risk of bleeding. (Good
practice point)

Graduated compression stockings:

After deep vein thrombosis affecting a lower limb, the use of well fitted below-
knee graduated elastic compression stockings for two years should be encouraged
to reduce the risk of post-phlebitic syndrome. (A)

* Qutpatient management of acute VTE

Outpatient therapy of DVT may be considered for selected patients with
appropriate support services in place. (B)

Validated prognostic models to identify patients at low risk of adverse outcomes
may be incorporated into treatment algorithms for the management of patients
with PE to identify those suitable for outpatient management or early discharge.

(B)
Grades of recommendation:
3.4.4 ISTH 1. strong recommendation; desirable effects clearly outweigh undesirable
2013 effects
2. weak recommendation; desirable effects probably outweigh undesirable
effects

Best clinical practice: judgment was based on the professional experience and
consensus of the international experts within the working group, in the
absence of any clear scientific evidence en because of undetermined balance
between desirable and undesirable effects

Levels of evidence:

A. high quality evidence

B. moderate quality evidence

C. low quality evidence

D. very low quality evidence

Included populations, interventions, outcomes:

- cancer patients

- subcutaneous low-dose heparin (LMWH, UFH), mechanical devices

- total mortality up to 120 days after randomization, symptomatic DVT, all PEs,

fatal PEs, all bleeding events, major bleeding events, effects on skin (for

mechanical prophylaxis)

Members of development group, target population:

- physicians

- internists, family physicians, other clinicians
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Recommendations:

* Initial treatment of established VTE

Low-molecular-weight heparin (LMWH) is recommended (Grade 1B).
Fondaparinux and unfractionated heparin (UFH) can also be used (Grade 2D)
Thrombolysis may only be considered on a case-by-case basis (Best clinical
practice). Periodic reassessment of contraindications to anticoagulation is
recommended and anticoagulation should be resumed when safe (Best clinical
practice).

* Early maintenance (10 days to 3 months) and long-term (beyond 3 months)
treatment of established VTE

LMWH for a minimum of 3 months is preferred over vitamin K antagonists (VKA)
(Grade 1A). Idraparinux is not recommended (Grade 2C). After 3-6 months, LMWH
or VKA continuation should be based on individual evaluation of the benefit-risk
ratio, tolerability, patient preference and cancer activity (Best clinical practice).

* Treatment of VTE recurrence in cancer patients under anticoagulation
Three options can be considered (Best clinical practice):

1) switch from VKA to LMWH when treated with VKA

2) increase in LMWH dose when treated with LMWH

3) vena cava filter insertion

* Prophylaxis of postoperative VTE in surgical cancer patients

Use of LMWH o.d. or low dose of UFH t.i.d. is recommended. Pharmacological
prophylaxis should be started 12-2h preoperatively and continued for at least 7-10
days. There are no data allowing conclusion that one type of LMWH is superior to
another (Grade 1A). There is no evidence to support fondaparinux as an
alternative to LMWH (Grade 2C). Use of the highest prophylactic dose of LMWH is
recommended (Grade 1A). Extended prophylaxis (4 weeks) after major laparotomy
may be indicated in cancer patients with a high risk of VTE and a low risk of
bleeding (Grade 2B). The use of LMWH for VTE prevention in cancer patients
undergoing laparoscopic surgery may be recommended as for laparotomy (Best
clinical practice). Mechanical methods are not recommended as monotherapy
except when pharmacological methods are contraindicated (Grade 2C).

* Prophylaxis in hospitalized medical patients with cancer and reduced mobility
We recommend prophylaxis with LMWH, UFH or fondaparinux (Grade 1B). For
children or adults with acute lymphocytic leukemia treated with L-asparaginase,
depending on local policy and patient characteristics, prophylaxis may be
considered in some patients (Best clinical practice).

* Prophylaxis in patients receiving chemotherapy

In patients receiving chemotherapy, prophylaxis is not recommended routinely
(Grade 1B). Primary pharmacological prophylaxis of VTE may be indicated in
patients with locally advanced or metastatic pancreatic (Grade 1B) or lung (Grade
2B) cancer treated with chemotherapy and having a low risk of bleeding. In
patients treated with thalidomide or lenalidomide combined with steroids and/or
chemotherapy, VTE prophylaxis is recommended. In this setting, VKA at low or
therapeutic doses, LMWH at prophylactic doses and low-dose aspirin have shown
similar effects. However, the efficacy of these regimens remains unclear (Grade
2C). Special situations include brain tumors, severe renal failure (CrCl <30ml/min),
thrombocytopenia and pregnancy. Guidances are provided in these contexts but
are not included in this summary.
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3.5 Summary of guidelines - guidelines on diagnosis

3.5.1 ACCP 2012
Diagnosis

Grades of recommendation:
1. strong recommendation; benefits clearly outweigh risk and burdens
or vice versa
2. weak recommendation; benefits closely balanced with risks and
burden

Levels of evidence:
1. Strong recommendation
A. high quality evidence
B. moderate quality evidence
C. low or very low quality evidence
2. Weak recommendation
A. high quality evidence
B. moderate quality evidence
C. low or very low quality evidence

Included populations, interventions, outcomes:

- patients suspected to have deep vein thrombosis

- venography, D-dimer, MRI, CT scan venography, venous US
- DVT, PE, death, bleeding in treated patients

Members of development group, target population:
- cardiologists
- health care providers, nurses, pharmacists, physicians

Recommendations:

- In patients with a suspected first lower extremity DVT, we suggest
that the choice of diagnostic tests process should be guided by the
clinical assessment of pretest probability rather than by performing
the same diagnostic tests in all patients (Grade 2B) .

- In patients with a low pretest probability of first lower extremity
DVT, we recommend one of the following initial tests: (i) a
moderately sensitive D-dimer, (ii) a highly sensitive D-dimer, or (iii)
compression ultrasound (CUS) of the proximal veins rather than (i)
no diagnostic testing (Grade 1B for all comparisons), (ii) venography
(Grade 1B for all comparisons), or (iii) whole-leg ultrasound (US)
(Grade 2B for all comparisons) . We suggest initial use of a
moderately sensitive (Grade 2C) or highly sensitive (Grade 2B) D-
dimer rather than proximal CUS.

- If the D-dimer is negative, we recommend no further testing over
further investigation with proximal CUS, (ii) whole-leg US, or (iii)
venography (Grade 1B for all comparisons) . If the proximal CUS is
negative, we recommend no further testing compared with (i)
repeat proximal CUS after 1 week, (ii) whole-leg US, or (iii)
venography (Grade 1B for all comparisons) .

- If the D-dimer is positive, we suggest further testing with CUS of the
proximal veins rather than (i) whole-leg US (Grade 2C) or (ii)
venography (Grade 1B) . If CUS of the proximal veins is positive, we
suggest treating for DVT and performing no further testing over
performing confirmatory venography (Grade 2C) .

- In patients with a moderate pretest probability of first lower
extremity DVT, we recommend one of the following initial tests: (i) a
highly sensitive D-dimer or (ii) proximal CUS, or (iii) whole-leg US
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rather than (i) no testing (Grade 1B for all comparisons) or (ii)
venography (Grade 1B for all comparisons) . We suggest initial use
of a highly sensitive D-dimer rather than US (Grade 2C) .

If the highly sensitive D-dimer is negative, we recommend no
further testing over further investigation with (i) proximal CUS, (ii)
whole-leg US, or (iii) venography (Grade 1B for all comparisons) .

If the highly sensitive D-dimer is positive, we recommend proximal
CUS or whole-leg US rather than no testing (Grade 1B for all
comparisons) or venography (Grade 1B for all comparisons) .

If proximal CUS is chosen as the initial test and is negative, we
recommend (i) repeat proximal CUS in 1 week or (ii) testing with a
moderate or highly sensitive D-dimer assay over no further testing
(Grade 1C) or venography (Grade 2B) . In patients with a negative
proximal CUS but a positive D-dimer, we recommend repeat
proximal CUS in 1 week over no further testing (Grade 1B) or
venography (Grade 2B) .

In patients with (i) negative serial proximal CUS or (ii) a negative
single proximal CUS and negative moderate or highly sensitive D-
dimer, we recommend no further testing rather than further testing
with (i) whole-leg US or (ii) venography (Grade 1B for all
comparisons) .

If whole-leg US is negative, we recommend no further testing over
(i) repeat US in one week, (ii) D-dimer testing, or (iii) venography
(Grade 1B for all comparisons) . If proximal CUS is positive, we
recommend treating for DVT rather than confirmatory venography
(Grade 1B) . If isolated distal DVT is detected on whole-leg US, we
suggest serial testing to rule out proximal extension over treatment
(Grade 2C) .

In patients with a high pretest probability of first lower extremity
DVT, we recommend either (i) proximal CUS or (ii) whole-leg US
over no testing (Grade 1B for all comparisons) or venography (Grade
1B for all comparisons) .

If proximal CUS or whole-leg US is positive for DVT, we recommend
treatment rather than confirmatory venography (Grade 1B) .

In patients with a negative proximal CUS, we recommend additional
testing with a highly sensitive D-dimer or whole-leg US or repeat
proximal CUS in 1 week over no further testing (Grade 1B for all
comparisons) or venography (Grade 2B for all comparisons) . We
recommend that patients with a single negative proximal CUS and
positive D-dimer undergo whole-leg US or repeat proximal CUS in 1
week over no further testing (Grade 1B) or venography (Grade 2B) .
In patients with negative serial proximal CUS, a negative single
proximal CUS and negative highly sensitive D-dimer, or a negative
whole-leg US, we recommend no further testing over venography or
additional US (Grade 1B for negative serial proximal CUS and for
negative single proximal CUS and highly sensitive D-dimer; Grade 2B
for negative whole-leg US) .

We recommend that in patients with high pretest probability,
moderately or highly sensitive D-dimer assays should not be used as
standalone tests to rule out DVT (Grade 1B) .

If risk stratification is not performed in patients with suspected first
lower extremity DVT, we recommend one of the following initial
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tests: (i) proximal CUS or (ii) whole-leg US rather than (i) no testing
(Grade 1B), (ii) venography (Grade 1B) , or D-dimer testing (Grade
2B).

We recommend that patients with a negative proximal CUS undergo
testing with a moderate- or high-sensitivity D-dimer, whole-leg US,
or repeat proximal CUS in 1 week over no further testing (Grade 1B)
or venography (Grade 2B) . In patients with a negative proximal CUS,
we suggest D-dimer rather than routine serial CUS (Grade 2B) or
whole-leg US (Grade 2C) . We recommend that patients with a
single negative proximal CUS and positive D-dimer undergo further
testing with repeat proximal CUS in 1 week or whole-leg US rather
than no further testing (Grade 1B for both comparisons) .

We recommend that in patients with (i) negative serial proximal
CUS, (ii) a negative D-dimer following a negative initial proximal
CUS, or (iii) negative whole-leg US, no further testing be performed
rather than venography (Grade 1B) .

If proximal US is positive for DVT, we recommend treatment rather
than confirmatory venography (Grade 1B) . If isolated distal DVT is
detected on whole-leg US, we suggest serial testing to rule out
proximal extension over treatment (Grade 2C) .

In patients with suspected first lower extremity DVT, we
recommend against the routine use of CT venography or MRI (Grade
1C) .

In patients suspected of having recurrent lower extremity DVT, we
recommend initial evaluation with proximal CUS or a highly sensitive
D-dimer over venography, CT venography, or MRI (all Grade 1B) .

If the highly sensitive D-dimer is positive, we recommend proximal
CUS over venography, CT venography, or MRI (Grade 1B for all
comparisons).

In patients with suspected recurrent lower extremity DVT in whom
initial proximal CUS is negative (normal or residual diameter
increase of <2 mm), we suggest at least one further proximal CUS
(day 7 £ 1) or testing with a moderately or highly sensitive D-dimer
(followed by repeat CUS [day 7 * 1] if positive) rather than no
further testing or venography (Grade 2B) .

We recommend that patients with suspected recurrent lower
extremity DVT and a negative highly sensitive D-dimer or negative
proximal CUS and negative moderately or highly sensitive D-dimer
or negative serial proximal CUS undergo no further testing for
suspected recurrent DVT rather than venography (Grade 1B) .

If CUS of the proximal veins is positive, we recommend treating for
DVT and performing no further testing over performing
confirmatory venography (Grade 1B for the finding of a new non-
compressible segment in the common femoral or popliteal vein,
Grade 2B for a 24-mm increase in venous diameter during
compression compared with that in the same venous segment on a
previous result) .

In patients with suspected recurrent lower extremity DVT and
abnormal but non-diagnostic US results (e.g., an increase in residual
venous diameter of , 4 but _ 2 mm), we recommend further testing
with venography, if available (Grade 1B) ; serial proximal CUS (Grade
2B) or testing with a moderately or highly sensitive D-dimer with
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serial proximal CUS as above if the test is positive (Grade 2B), as
opposed to other testing strategies or treatment.

In patients with suspected recurrent ipsilateral DVT and an
abnormal US without a prior result for comparison, we recommend
further testing with venography, if available (Grade 1B) or a highly
sensitive D-dimer (Grade 2B) over serial proximal CUS. In patients
with suspected recurrent ipsilateral DVT and an abnormal US
without prior result for comparison and a negative highly sensitive
D-dimer, we suggest no further testing over venography (Grade 2C) .
In patients with suspected recurrent ipsilateral DVT and an
abnormal US without prior result for comparison and a positive
highly sensitive D-dimer, we suggest venography if available over
empirical treatment of recurrence (Grade 2C) .

In patients suspected of having upper extremity DVT, we suggest
initial evaluation with combined modality US (compression with
either Doppler or color Doppler) over other initial tests, including
highly sensitive D-dimer or venography (Grade 2C) .

In patients with suspected upper extremity DVT in whom initial US is
negative for thrombosis despite a high clinical suspicion of DVT, we
suggest further testing with a moderate or highly sensitive D-dimer,
serial US, or venographic-based imaging (traditional, CT scan, or
MRI), rather than no further testing (Grade 2C) .

In patients with suspected upper extremity DVT and an initial
negative combined-modality US and subsequent negative moderate
or highly sensitive D-dimer or CT or MRI, we recommend no further
testing, rather than confirmatory venography (Grade 1C) . We
suggest that patients with an initial combined negative modality US
and positive D-dimer or those with less than complete evaluation by
US undergo venography rather than no further testing, unless there
is an alternative explanation for their symptoms (Grade 2B), in
which case testing to evaluate for the presence an alternative
diagnosis should be performed. We suggest that patients with a
positive D-dimer or those with less than complete evaluation by US
but an alternative explanation for their symptoms undergo
confirmatory testing and treatment of this alternative explanation
rather than venography (Grade 2C) .
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Decision models ACCP 2012 Diagnosis
After assessment of pre-test probability

If pre-test probability is low:

Low PTP
I
| 1 1
ngl!/_ Mod . Whole-leg US*
Sensitive D- Proximal USE2 .
dimert2 (See Figure 5)
I
[ | I_I_I
Negative Positive Negative Positive
. Whole-leg US
No DVT® Proximal US® . No DVT? Treat$9
(See Figure 5)
Negative Positive
No DVT® Treat$d

FIGURE 1. [Section 3.2] Recommendations for evaluation of suspected first lower extremity DVT:
patients with low pretest probability (PTP) for DVT. Where there are preferred strategies, these are indicated
by boldface print; less preferred strategies are indicated by italicizing/shading. Venography is not gener-
ally indicated in the figure, as it is not routinely used. §See Kearon et al.1! €Beginning with moder-
ately sensitive D-dimer (Grade 2C) or highly sensitive D-dimer (Grade 2B) is suggested over beginming
with US. “Grade 1B vs no testing and vs venography: Grade 2B vs whole-leg US. *Grade 1B vs further
testing, *Grade 1B vs venography; Grade 2C vs whole-leg US. ‘Grade 2C for treating DVT vs confirma-
tory venography. “Grade 2B for high/moderate sensitivity D-dimer or proximal US over whole-leg US.
iGrade 2C for proximal US over whole-leg US. PTP = pretest probability; US = ultrasound.

57




If pre-test probability is moderate:

Moderate PTP
1
[ I 1
Highly Whole-leg USE@
Sensitive D- Proximal USEa o . 8
dimert? (See Figure 5)
I I
1 1 1 | |
Negative Positive Negative Positive

] —— I ' 1 ]

Whole-leg US? . Mod/High
No DVT® Proximal US® roleies Repeat Proximal Sensitive D- Treats®
(See Figure 5) USin 1 week dimer®
Negative Positive Negative Positive Negative Positive

[Repeat Proximal Repeat Proximal

§e b 58 b
US in 1 week® Treat No DVT Treat No DVT US in 1 week®
Negative Positive Negative Positive
No DVT® Treat§® No DVT® Treat§®

FIGURE 2. [Section 3.3] Recommendations for evaluation of suspected first lower extremity DVT: patients with moderate pretest proba-
bility (PTP) for DVT. Where there are preferred strategies, these are indicated by boldface print; less preferred strategies are indicated by
i ing/shading. Venography is not generally indicated in the figure, as it is not nmtinvl[\ used. §See Kearon et al.'! €Beginning with
highly sensitive D-dimer is suggested over beginning with US (Grade 2C). *Grade 1B vs no testing and vs venography. "Grade 1B vs further
testing. “Grade 1C vs no further testing: Grade 2B vs venography. ‘Grade 1B vs no further testing: Grade 2B vs venography. “Grade 1B for
treating DVT vs confirmatory venography. See Figure 1 legend for expansion of abbreviation.

If pre-test probability is high:

High PTP
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(See Figure 5)
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I
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