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ABSTRACT

Background

Tests for thrombophilia are being performed on a large scale in people after venous thromboembolism (VTE) even though the benéefits of
testing are still subject to debate. The most important benefit would be a reduction in the risk of recurrent VTE due to the use of additional
prophylactic measures. This is an update of a review first published in 2009.

Objectives

The objective of this review was to assess the benefit of testing for thrombophilia after VTE in terms of risk reduction of recurrent VTE.

Search methods

For this update the Cochrane Peripheral Vascular Diseases Group Trials Search Co-ordinator searched the Specialised Register (last
searched May 21 2012) and CENTRAL (2012, Issue 5). The authors searched MEDLINE and EMBASE.

Selection criteria

Randomized controlled trials (RCTs) and controlled clinical trials (CCTs) that compared the rate of recurrent VTE in participants with VTE
who were tested for thrombophilia with the rate in participants with VTE who were not tested were eligible.

Data collection and analysis

We planned to extract data from identified studies using data extraction forms.

Main results

No studies were included because no RCTs or CCTs could be identified.

Authors' conclusions

There are currently no randomized controlled trials or controlled clinical trials that have assessed the benefit(s) of testing for thrombophilia
on the risk of recurrent VTE.

PLAIN LANGUAGE SUMMARY

Thrombophilia testing for the prevention of recurrent venous thromboembolism
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Thrombophiliais the term used to describe an hereditary or acquired predisposition to thromboembolism (the formation of a venous clot),
which manifests itself as either deep vein thrombosis (DVT) or pulmonary embolism (PE). The presence of thrombophilia can be tested and
many people with venous thrombosis or pulmonary embolism nowadays have their blood tested for a deficiency in natural anticoagulants
such as antithrombin, protein C, or protein S. However, the benefits of these costly tests are uncertain. The most important benefit would
be a reduction in the risk of developing a new venous clot by taking preventative measures. To date no high quality trials have assessed
this issue.
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BACKGROUND

Thrombophilia is the term used to describe an hereditary
or acquired pre-disposition to thromboembolism. Venous
thromboembolism (VTE) manifests itself as either pulmonary
embolism or deep vein thrombosis. The term thrombophilia was
first referred to by Egeberg in 1965 when he described a Norwegian
family with a high tendency to thrombosis due to a deficiency in the
natural anticoagulant antithrombin (Egeberg 1965). Subsequently,
in the 1980s, deficiencies of other natural anticoagulants, protein
C and protein S, were found to increase the risk of VTE (Mannucci
1982; Schwarz 1984).

These deficiencies are rather uncommon, with a prevalence of
less than 1% in the general population (Miletich 1987; Tait 1994;
Tait 1995) and a prevalence of at most 5% among patients with
thrombosis (Christiansen 2005). During the last two decades, newer
and more prevalent thrombophilic defects have been discovered,
such asthe factorV Leiden mutation which causes activated protein
Cresistance (Bertina 1994) and the prothrombin G20210A mutation
(Poort 1996). Also, elevated levels of factor VIIl have been shown
to be a risk factor for thrombosis (Koster 1995; Kraaijenhagen
2000). It has been found that (mild) hyperhomocysteinemia is also
a risk factor for VTE (den Heijer 1996) but its clinical relevance
seems small, especially since lowering the homocysteine level
did not show a reduction in the recurrence of VTE (den Heijer
2007). As nowadays a thrombophilic defect can be demonstrated
in at least 50% of people with VTE (Bauer 2001; Lane 1996),
testing patients with a first VTE for thrombophilia has gained
great interest. Potential advances of testing patients might be
the opportunity to elucidate the cause of the thrombosis or to
track unaffected family members. On the other hand, there are
several potential disadvantages of testing for thrombophilia. The
psychological consequences of testing people for thrombophilia
might be considered as a drawback of testing. Itis not inconceivable
that a person's knowledge of being a carrier of a genetic risk
factor might influence his or her well being. In addition, a positive
test result for thrombophilia might cause problems with health
or life insurance. The assessment of whether a person should be
tested should mainly depend on the feasibility of reducing the
risk of recurrent VTE (for example, by prolonging the duration of
anticoagulant treatment).

To assess whether testing for thrombophilia reduces the risk of
recurrent VTE we undertook a systematic literature search. We
intended to perform a meta-analysis to assess the overall reduction
in recurrent VTE after testing for thrombophilia.

OBJECTIVES

To assess whether testing for thrombophilia is beneficial in terms
of reducing the rate of recurrent VTE.

METHODS

Criteria for considering studies for this review
Types of studies

Randomized controlled trials (RCTs) and controlled clinical trials
(CCTs) that compared the rate of recurrent VTE in patients with
existing VTE who were tested for thrombophilia with the rate in

patients who were not tested for thrombophilia were considered
eligible.

Types of participants

Patients with VTE (either deep venous thrombosis or pulmonary
embolism, or both).

Types of interventions

Theintervention underinvestigation was testing for thrombophilia.
Thrombophilia was defined as:

antithrombin deficiency;

protein C deficiency;

protein S deficiency;

factor V Leiden mutation;

factor Il mutation (prothrombin mutation);

(mild) hyperhomocysteinemia;

persistently elevated levels of clotting factor Vlli:c;

presence of antiphospholipid or anticardiolipin antibodies, or
lupus anticoagulant.

O NN

Types of outcome measures
Primary outcomes

The primary outcome measure was recurrent VTE.

Secondary outcomes

Secondary outcome measures included:

« major bleeding;
« clinically relevant non-major bleeding;
« quality of life.

Search methods for identification of studies
Electronic searches
2012 update searches

For this update the Cochrane Peripheral Vascular Diseases
Group Trials Search Co-ordinator (TSC) searched the Specialised
Register (last searched May 21 2012) and the Cochrane Central
Register of Controlled Trials (CENTRAL) 2012, Issue 5, part of The
Cochrane Library, www.thecochranelibrary.com. See Appendix 1
for details of the search strategy used to search CENTRAL. The
Specialised Register is maintained by the TSC and is constructed
from weekly electronic searches of MEDLINE, EMBASE, CINAHL,
AMED, and through handsearching relevant journals. The full list
of the databases, journals and conference proceedings which
have been searched, as well as the search strategies used are
described in the Specialised Register section of the Cochrane
Peripheral Vascular Diseases Group module in The Cochrane Library
(www.thecochranelibrary.com).

The authors re-ran the EMBASE and MEDLINE searches which are
outlined in the text of the 2008 searches below.

2008 searches

The authors searched for potentially eligible articles in the
MEDLINE, EMBASE and CENTRAL databases. In MEDLINE, a
highly sensitive search filter was used for the identification of
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RCTs or CCTs (Robinson 2002) that was obtained through the
website of the Dutch Cochrane Centre: (http://www.cochrane.nl/
index.html) (Appendix 2). As this search filter appeared to be
superseded, we decided to apply the 'Cochrane highly sensitive
search strategy' for identifying randomized trials in MEDLINE:
sensitivity-maximizing version (2008 revision) published at: http://
www.cochrane-handbook.org (Chapter 6.4.11 (search filter 6.4a).
For EMBASE, we used the highly sensitive search filter described in
the PVD Group's module in The Cochrane Library (Appendix 3).

The following search terms, structured as PI(C)O, were used as
MeSH and EMTREE terms and as free text.

Patients: thromboembolism; venous thrombosis; pulmonary
embolism. Intervention: thrombophilia; prothrombin; protein

C deficiency; protein S deficiency; antithrombin 1l
deficiency; activated protein C resistance; factor VIl
lupus coagulation inhibitor; antibodies, antiphospholipid;

antibodies, anticardiolipin; thrombophil*; hypercoagulabil*; at
Ill; antithrombin; protein C; protein S; apc resistance;
factor V; antiphospholipid antibody; anticardiolipin antibody;
hyperhomocysteinemia; homocyst*; hyperhomocyst*. The term
"factor V/genetics" is only searched as a MeSH term. Comparison:
no specific search terms. Outcome: recurrent VTE. The following
words were searched in free text: relapse; recrudescence; recurr*.

The restrictions "pregnancy loss" and "hemophilia" were applied
to filter out articles focusing on the association between
thrombophilia and recurrent pregnancy loss and articles on
hemophilia, respectively.

Searching other resources

We searched the reference sections of relevant papers for
additional articles.

Data collection and analysis
Selection of trials

Two authors (DC and FV) independently screened the titles and
abstracts and subsequently reviewed the text of articles that
appeared to be eligible. The criteria for selection of trials were as
specified in the above section 'Criteria for considering studies for
this review',

Quality of trials

Two authors (DC and FV) independently assessed the quality of the
methods used in the trials based on methods of randomization.
Disagreements were resolved by discussion. Only trials that
explicitly affirmed a randomization process were considered
eligible as randomized controlled trials. We coded allocation of
concealment as adequate (A), unclear (B), inadequate (C) or not
used (D), as described in the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2006). Only trials with adequate
allocation of concealment were considered eligible. Quality of
blinding was not applicable for this intervention.

Data extraction

Two authors (DC and FV) independently extracted data.
Disagreements were resolved by discussion. We recorded the
collected data on data extraction forms. If necessary, we contacted
the trialists for additional data.

Statistical analysis

We intended to perform a meta-analysis to assess the overall effect
of testing for thrombophilia on recurrent VTE. Variance would have
been calculated using the Peto odds ratio since this method was
considered the most appropriate for dichotomous, sparse data
without a large effect. Heterogeneity would have been calculated
by the 12 test and trials were considered heterogenic with 12 > 50%.

RESULTS

Description of studies

No studies were included in the review.

2012 update searches

The 2012 update searches of the PVD Group Specialised Register
and CENTRAL revealed no relevant eligible trials.

The authors searches resulted in a total of 233 new citations in the
EMBASE database, but none of these fulfilled the search criteria. In
the MEDLINE database 196 new citations were identified, but again,
none of these were relevant.

2008 searches

The 2008 searches in MEDLINE and EMBASE yielded 556 and 123
hits, respectively. After screening for title we excluded 523 of the
MEDLINE articles. Reasons for exclusion were: review article (95);
cohort study (18); case report or case series (141); other outcome
measure or focus (256); and an editorial or rebuttal (13). Of the 33
remaining articles we screened the abstracts. All these studies were
excluded as: 11 were reviews; six were cohort studies; one was a
case report; 13 focused on other outcome measures; and one was
an editorial.

We identified one outline of an intervention trial (Nostradamus
Study) that fulfilled the inclusion criteria (Cohn 2007a; Cohn 2007b).
However, this trial (our trial) has recently been stopped early due to
alow inclusion rate (Cohn 2008). No conclusions can be drawn from
the 23 patients that were included in this intervention trial before
it was stopped.

From EMBASE, 123 hits were identified of which at least 47
overlapped with the search in the MEDLINE database. Of the
remaining 76 hits, 22 were excluded because they were review
articles, one was a case report, and 49 had a different outcome
measure or focus. The abstracts of the remaining three articles were
screened but had to be excluded as two articles were reviews and
one had another focus. From a search of CENTRAL we identified 20
potential trials, of which 19 were not relevant. The remaining trial
was the above mentioned Nostradamus Study (Cohn 2007a; Cohn
2007b).

Risk of bias in included studies

Not applicable since no studies were included in the review.

Effects of interventions

Not applicable since no studies were included in the review.

Thrombophilia testing for prevention of recurrent venous thromboembolism (Review) 4
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DISCUSSION

We did not identify any completed trials in which testing for
thrombophilia was the intervention and recurrent VTE was the
outcome measure. Most of the published studies on thrombophilia
focused on the prevalence of various thrombophilic defects and
lacked the appropriate design. The only trial that assessed the
potential benefits and disadvantages of testing for thrombophilia
was terminated early due to slow inclusion rates (Cohn 2008).

AUTHORS' CONCLUSIONS

Implications for practice

There is currently no information available from RCTs or CCTs on
the benefits of thrombophilia testing to reduce the risk of recurrent
VTE.

Implications for research

Given the fact that tests for thrombophilia are being widely
performed, even though the benefits have not yet been
demonstrated, randomized controlled trials are needed. A useful
design would be randomization between disclosure and no
disclosure of the thrombophilia test results (for both treating
physicians and participants). Those patients allocated to the
'disclosure' group and with a thrombophilic defect should receive
a modified treatment (such as prolongation of anticoagulant
therapy). The primary endpoint would be the composite outcome
of recurrent VTE and bleeding.

Thrombophilia testing for prevention of recurrent venous thromboembolism (Review)
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APPENDICES

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor Thrombosis, this term only 1118
#2 MeSH descriptor Thromboembolism, this term only 954
#3 MeSH descriptor Venous Thromboembolism, this term only 208
#4 MeSH descriptor Venous Thrombosis explode all trees 2119
#5 (thromboprophyla* or thrombus* or thrombotic* or thrombolic* or thromboemboli* or 11119
thrombos* or embol*):ti,ab,kw
#6 MeSH descriptor Pulmonary Embolism explode all trees 817
#7 (PE or DVT or VTE):ti,ab,kw 2098
#8 ((vein* or ven*) near thromb*):ti,ab,kw 4682
#9 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8) 12764
#10 MeSH descriptor Thrombophilia explode all trees 273
#11 MeSH descriptor Hyperhomocysteinemia explode all trees 184
#12 MeSH descriptor Factor V explode all trees 80
Thrombophilia testing for prevention of recurrent venous thromboembolism (Review) 7
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(Continued)
#13 MeSH descriptor Prothrombin explode all trees 335
#14 MeSH descriptor Blood Coagulation Factors, this term only 307
#15 MeSH descriptor Factor VIIl explode all trees 249
#16 MeSH descriptor Antibodies, Antiphospholipid explode all trees 88
#17 MeSH descriptor Protein C explode all trees with qualifier: BL 0
#18 MeSH descriptor Protein C explode all trees 210
#19 MeSH descriptor Protein S explode all trees 58
#20 MeSH descriptor Factor V explode all trees 80
#21 thrombophilia 204
#22 (protein or APC) near3 resist* 293
#23 (protein near3 defici*) 178
#24 G20210A 29
#25 factor near2 (8 or VIlI) 627
#26 factor near2 (Il or 2) 1288
#27 factor near2 (5orV) 429
#28 (antithrombin or anti-thrombin) near3 defic* 48
#29 leiden 1454
#30 hyperhomocyst* or hyper-homocyst* 410
#31 antiphospholipid or anti-phospholipid 186
#32 anticardiolipin or anti-cardiolipin 97
#33 lupus near3 anticoag* 63
#34 F5G1691A or FVR506Q or F2G20210A or "FV R506Q" 1
#35 (#10 OR#11 OR #12 OR#13 OR#14 OR #15 OR #16 OR#17 OR #18 OR #19 OR #20 OR #21 5374

OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33

OR #34)
#36 (#9 AND #35) 564

Appendix 2. MEDLINE highly sensitive search filter

((randomized controlled trial [pt] OR controlled clinical trial [pt] OR randomized controlled trials [mh] OR random allocation [mh] OR
double-blind method [mh] OR single-blind method [mh] OR clinical trial [pt] OR clinical trials [mh] OR "clinical trial" [tw] OR ((singl* [tw]
OR doubl* [tw] OR trebl* [tw] OR tripl* [tw]) AND (mask* [tw] OR blind* [tw])) OR "latin square" [tw] OR placebos [mh] OR placebo* [tw]
OR random* [tw] OR research design [mh:noexp] OR comparative study [mh] OR evaluation studies [mh] OR follow-up studies [mh] OR

Thrombophilia testing for prevention of recurrent venous thromboembolism (Review)
Copyright © 2013 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

8



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

prospective studies [mh] OR cross-over studies [mh] OR control* [tw] OR prospectiv* [tw] OR volunteer* [tw]) NOT (animal [mh] NOT human
[mh]).

As the above mentioned search strategy appeared to be superseded, we decided to apply the "Cochrane Highly Sensitive Search
Strategy for identifying randomized trials in MEDLINE: sensitivity-maximizing version (2008 revision), published at: http://www.cochrane-
handbook.org (Chapter 6.4.11 (search filter 6.4a)

#1 randomized controlled trial [pt]
#2 controlled clinical trial [pt]

#3 randomized [tiab]

#4 placebo [tiab]

#5 drug therapy [sh]

#6 randomly [tiab]

#7 trial [tiab]

#8 groups [tiab]

#9 #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8
#10 humans [mh]

#11#9 and #10

Appendix 3. EMBASE highly sensitive search filter

1. randomS§.ti,ab.

2. factorial$.ti,ab.

3. (crossover$ or cross over$ or cross-over$).ti,ab.
4. placebo$.ti,ab.

5. (doubl$ adj blind$).ti,ab.

6. (singl$ adj blind$).ti,ab.

7. assign$.ti,ab.

8. allocat$.ti,ab.

9. volunteerS.ti,ab.

10. CROSSOVER PROCEDURE/

11. DOUBLE-BLIND PROCEDURE/

12. RANDOMIZED CONTROLLED TRIAL/

13. SINGLE-BLIND PROCEDURE/

14.0r/1-13

15. exp ANIMAL/ or NONHUMAN/ or exp ANIMAL EXPERIMENT/
16. exp HUMAN/

17.16 and 15

18.15not 17

19.14 not 18

WHAT'S NEW

Date Event Description

20 November 2012 Review declared as stable No new studies have been identified since 2009. This Cochrane
review has been marked stable and will only be updated when
new studies are identified.

HISTORY

Protocol first published: Issue 2, 2008
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: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Review first published: Issue 1, 2009

Date Event Description
4 July 2012 New citation required but conclusions Minor copy edits made. The review was assessed as up to date.
have not changed Conclusions not changed.
4 July 2012 New search has been performed Searches re-run, no new trials found. The review was assessed as
up to date.
9 February 2009 Amended Correction to placement of search strategy and spelling error.
6 May 2008 Amended New MEDLINE highly sensitive search filter added.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

As the search filter for Pubmed described in the protocol appeared to be superseded, we decided to apply the 'Cochrane highly
sensitive search strategy' for identifying randomized trials in MEDLINE: sensitivity-maximizing version (2008 revision) published at: http://
www.cochrane-handbook.org (Higgins 2006) (Chapter 6.4.11 (search filter 6.4a).

INDEX TERMS
Medical Subject Headings (MeSH)
Secondary Prevention; Thrombophilia [complications] [*diagnosis]; Venous Thromboembolism [etiology] [*prevention & control]

MeSH check words

Humans
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