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WHAT THIS PAPER ADDS

The role of thrombophilia in patients with peripheral arterial disease (PAD) remains controversial. In this
comprehensive systematic review, an association between prothrombin G20210A and those with PAD pre-
senting with critical limb ischemia is shown. The role of prothrombin G20210A as a future predictor of critical
limb ischemia in patients with PAD should be evaluated in prospective cohort studies.

Objective/Background: Despite being an important risk factor for venous thromboembolism, the role of the
prothrombin G20210A mutation in patients with arterial disease remains unclear. The aim of this review was to
evaluate the association of prothrombin G20210A and lower extremity peripheral arterial disease (PAD).
Methods: This was a systematic review and meta-analysis of case—control studies. A systematic review of electronic
databases, including MEDLINE and Embase, was conducted to assess the prevalence of prothrombin G20210A in
patients with lower extremity PAD. The main outcome was the prevalence of prothrombin G20210A in patients with
lower extremity PAD. The random effects model odds ratio (OR) was used as the primary outcome measure.
Results: The initial electronic search identified 168 relevant abstracts of which five studies evaluating 1,524 cases
of PAD and 1,553 controls were included. Prothrombin G20210A was found in 70 of 1,524 patients with lower
extremity PAD and 44 of 1,553 of the controls (random effects OR 1.68, 95% confidence interval [CI] 0.8—3.2). In
those with critical limb ischemia (CLI), the prevalence of prothrombin G20210A was 23 of 302 compared with 31
of 1,253 of the controls (OR 3.2, 95% Cl 1.6—6.1).

Conclusion: Despite finding no significant association between lower extremity PAD and prothrombin G20210A,
the meta-analysis suggests that the prevalence of prothrombin G20210A is significantly elevated in those with
atherosclerotic occlusive disease of the lower extremities presenting with CLI. Well-designed prospective cohort
studies evaluating the role of prothrombin G20210A as a predictor of disease progression or adverse vascular
events are highly needed.

© 2015 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.

Article history: Received 30 January 2015, Accepted 15 April 2015, Available online 16 June 2015

Keywords: Peripheral vasculature, Prothrombin G20210A, Thrombin

INTRODUCTION

* Corresponding author. Thrombosis Program, Division of Hematology, Prothrombin G20210A is a common genetic mutation that

Department of Medicine, University of Ottawa, Ottawa Hospital, 501 Smyth . . .
Road, Ottawa, K1H 8L6, Canada, increases the concentration of prothrombin, and affects

. 1 . .

E-mail address: egandara@ohri.ca (E. Gandara). 0.7-4.0% of the general population.” Despite being an
1078-5884/© 2015 European Society for Vascular Surgery. Published by important risk factor for venous thromboembolism (VTE),2
Elsevier Ltd. All rights reserved. its role in the pathogenesis of atherosclerotic disease

http://dx.doi.org/10.1016/j.ejvs.2015.04.033


mailto:egandara@ohri.ca
http://dx.doi.org/10.1016/j.ejvs.2015.04.033

Prothrombin G20210A Mutation and Lower Extremity Peripheral Arterial Disease 233

(especially peripheral arterial disease [PAD]) remains un-
clear.® Recent studies and systematic reviews have sug-
gested an association between prothrombin G20210A and
stroke (in young patients) or acute coronary syndrome.
Multiple studies providing conflicting results have evaluated
the prevalence of the prothrombin G20210A gene in pa-
tients with lower extremity PAD,* and some studies have
suggested that prothrombin G20210A is more likely to affect
those with critical limb ischemia (CLI).*” To address this
issue, the prevalence of prothrombin G20210A in patients
with lower extremity PAD and in controls was examined.

METHODS

A systematic review of electronic databases, including
MEDLINE, PubMed, and Embase, was conducted to assess
the prevalence of prothrombin G20210A in patients with
lower extremity PAD. (The search strategies and a Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
checklist are presented as Appendices 1 and 2, respectively.)
The search was conducted for the period January 1995—
October 2014. The search was designed with the support of
a librarian from the Ottawa Hospital Health Services, and
was supplemented by a hand-search of relevant articles,
abstract books from international meetings, and published
reviews.

)

Study selection

Case—control studies were included if they reported the
prevalence of prothrombin G20210A in patients with lower
extremity PAD. The authors of relevant papers were con-
tacted to ensure that all the relevant data were captured. All
potentially relevant articles were reviewed in full in order to
ensure that they satisfied the inclusion criteria: (i) enrolment
of patients with symptomatic lower extremity PAD defined as
the presence of signs and symptoms typical of lower ex-
tremity PAD (Fontaine Il or higher); (ii) had confirmatory
testing (including ankle—brachial index [ABI], Doppler ultra-
sound, digital subtraction angiography, or computed to-
mography angiography); (iii) prothrombin G20210A
genotyping was available for all participants; (iv) the numbers
of cases and controls with and without prothrombin
G20210A were provided in the article. Studies were excluded
if the participants did not receive objective testing for the
prothrombin G20210A mutation, or included patients with
self-reported lower extremity PAD without objective testing.

Data extraction and quality assessment

Two reviewers (FV and EG) independently assessed the
eligibility of all articles identified via the initial search
strategy. A third reviewer adjudicated all discrepancies if

c
.g Records identified through Additional records identified
_8 database searching after duplicates through other sources
% removed (n = 167) (n=1)
]
R}
Y v
. Total records
(n=168)
0o
=
c
o
Q
(%]
& Records screened R Records excluded
(n=168) " (n=140)
Full-text articles assessed Excluded
F for eligibility (n=23)
:__§ (n =28) Cohort (n=7)
D Duplicated (n = 4)
“ Review (n=7)
Nonrelevant (n = 2)
—_J Studies included in Unclear definition of PAD
qualitative synthesis (n=1)
(n=5) Diagnostic method not
reported (n=1)
- Children (n=1)
]
3
= Studies included in
= quantitative synthesis
(meta-analysis)
(n=5)

Figure 1. Flow diagram. Note. PAD = lower extremity peripheral arterial disease.




Table 1. Characteristics of the studies included.

Study

Mueller et al.
(2005)*°
Renner et al.
(2000)°

Reny et al.
(2004)°

Sartori et al.
(2010)*

Sofi et al.
(2005)**

Note. Quality was assessed using the Newcastle—Ottawa scale. PAD = lower extremity peripheral arterial disease; CLI = critical limb ischemia; ABlI = ankle—brachial index.

Definition of PAD

ABI at index < 1,
angiography

Clinical symptoms,

ABI at index < 1,
confirmation by Doppler
or angiography

Clinical symptoms, and
ABI at index < 0.90 or
prior revascularization
Clinical symptoms, ABI at
index < 0.90, confirmation
by Doppler

Clinical symptoms, ABI

at index < 0.90

@ CLI defined as Fontaine stages Il or IV.
® No clinical indication of PAD by history and physical examination; systolic brachial blood pressure equal to or less than the blood pressure in of each of the right and left anterior tibial and
posterior tibial arteries (i.e., ABI = 1.0); no pathologic pattern of pulse waves in lower limbs by continuous-wave spectral analysis; no coronary artery disease; no cardiovascular disease; no
previous vascular surgery or stenting of the internal carotid arteries; no stenosis of the internal carotid artery > 50% by color duplex ultrasound scans; no history of venous thromboembolism;
and no history or presence of any malignancy.
€ Only Austrian participants without any known arterial or venous disease served.
4 Age-matched controls had no history of arterial disease (stroke, myocardial infarction, angina, or PAD) and were randomly selected from 703 white men of a previously described control
group used to study genetic risk factors for vascular thrombosis.
€ Only men included.

f Unrelated participants without PAD, matched for age and sex, who were recruited from the staff of the University of Florence and from partners or friends of patients.

Country

Austria

Austria

France

Italy

Italy

PAD (n)

433

336

184

291

280

Controls (n)

433°

300°

330°

210¢

280"

Matched

Yes

No

Yes

No

Yes

Ethnicity

White

d

White

White

Males,
cases/controls
(%)

71/71

54/48

64/58

77/77

Smokers,
cases/controls
(%)

45/12

42/23

97/55

33/10

70/20

Hypertension,
cases/controls
(%)

58/41

65/29

52/31

79/37

54/15

Diabetes,
cases/controls

(%)
27/27

34/13

24/8

27/4

17/2

CLl (%)°

17

22

14

38

32

1474

‘|e 1@ zanbzep 4
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needed (GLG). Two independent reviewers used the New-
castle—Ottawa Scale (NOS) for observational studies to
assess the methodological quality of the selected studies.’

Outcome measure

Nonresponse rate

* * * * * The primary outcome measure was the odds ratio (OR)
for the prevalence of patients with prothrombin G20210A
with lower extremity PAD. A prespecified subgroup anal-
ysis was conducted based on the severity of the disease,
defined as intermittent claudication (defined as patients
with Fontaine stage lla/llb) or CLI (defined as patients
with Fontaine III/IV).

Same method of
ascertainment for
cases and controls

Data synthesis and analysis

3 The random effects model OR was used as the primary
g g outcome measure, along with the corresponding 95%
'g é confidence intervals (Cls). Pooled proportions were calcu-
@3 lated as the back-transformation of the weighted mean of
<5« * * * * the transformed proportions, using inverse arcsine variance
weights for the fixed effects model and DerSimonian—Laird
E weights for the random effects model. Transformation of
= proportions into a quantity using the Freeman—Tukey
B2 @ variant of the arcsine square root method is suitable for
é; % the usual fixed and random effects summaries. The I?
& § S . N N N N statistic was used to quantify heterogeneity among the
pooled estimates across studies. An I? value < 25% was
%5 considered low-level heterogeneity, 25—50% as moderate-
4 level heterogeneity, and > 50% as high-level heterogeneity.
;8 2 Homozygote and heterozygote carriers of prothrombin
% ‘g G20210A were analyzed as one group. The statistical
S * * * * analysis was performed using RevMan 5.3 (The Cochrane
- Collaboration, Copenhagen, Denmark) and the Grading of
2 Recommendations, Assessment, Development and Evalu-
%g ations (GRADE) analysis was conducted using GradePRO
R 'g (www.gradepro.org).
v O * *
RESULTS
N The initial electronic search identified 168 relevant abstracts
% Q (after the removal of duplicates), of which 140 were
- g " considered nonrelevant to the search and therefore
E g % excluded; 28 were selected for full text review. Twenty-two
o § ° were excluded for the reasons described in Fig. 1 (two
1') GSJ. f—a_ studies evaluated the prevalence of prothrombin G20210A
Gl o« S * @ * in patients with PAD but did not satisfy the inclusion
% criteria7’8). Of the five studies selected, two were conducted
= in Austria,”'® one in France,” and two in Italy.*** The
= o prevalence of patients with CLI varied between 14% and
Y § ,5 % 38% across studies. Two of the studies, both from Austria,
% g E 03; included patients with an ABI < 1 (one confirmed the dis-
E w8« * * * * ease with digital subtraction angiography,’® and the other
(A with Doppler ultrasound or angiography®), whereas the rest
ﬁ . of the studies included patients with an ABI < 0.9. Baseline
% ® = = characteristics of cases and controls included in the studies
3 EJE ?m f LB ®. are presented in Table 1. The quality scores using the NOS)
N> = ndg.T59%8y are presented in Table 2.
2 3 39§98 52%59 In total, the five studies evaluated 1,524 cases of lower
23 S8 gaga b ’
- extremity PAD and 1,553 controls (see Table 3 for a more
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comprehensive review of the number of patients included
in each study and individual OR). Prothrombin G20210A
was found in 70 of 1,524 patients with lower extremity PAD
(random effects pooled proportion 4.7%, 95% Cl 3.3—6.3;
I = 47%) and 44 of 1,553 of the controls (random effects
pooled proportion 2.9%, 95% Cl 1.8—4.15; I° = 43.9%)
(random effects OR 1.68, 95% Cl 0.8—3.2 [P = 0.11);
1> = 61.3%; see Fig. 2).”®

Using data from four studies the prevalence of pro-
thrombin G20210A in those with claudication (Fontaine lla
or llb) or CLI (Fontaine IlI/IV) as separate subgroups was
analyzed.*>*%* The number of patients with CLI was not
obtained for one study (no response was received to an
email sent to the authors’). The prevalence of prothrombin
G20210A was 38 of 886 in those with claudication (random
effects pooled proportion 4%, 95% Cl 3.1—5.9; 1> = 5.2%)
and 31 of 1,253 in the healthy controls (random effects
pooled proportion 2.6%, 95% Cl 1.6—3.7; 1> = 31.5%)
(random effects OR 1.8, 95% Cl 0.8—3.8; 1> = 55.4%; see
Fig. 3). In those with CLI the prevalence of prothrombin
G20210A was 23 of 302 (random effects pooled proportion

F. Vazquez et al.

8%, 95% Cl 3.9—13.4; I> = 55.3%) compared with 31 of
1,253 (random effects pooled proportion 2.6%, 95% Cl 1.6—
3.7; I> = 31.5%) in the healthy controls (random effects OR
3.2, 95% Cl 1.6—6.13; I> = 19.5%; see Fig. 4). Further,
analysis restricting by the use of matched case—controls did
not modify the association of prothrombin G20210A
and CLI.

Table 4 presents an analysis of the evidence using a
GRADE approach.

DISCUSSION

Despite finding no association between lower extremity
PAD and prothrombin G20210A, the meta-analysis suggests
that the prevalence of prothrombin G20210A is significantly
elevated in those with atherosclerotic occlusive disease of
the lower extremities presenting with CLI.

The association of prothrombin G20210A with athero-
sclerotic disease remains a matter of debate.’*** Despite
the widespread belief that prothrombin G20210A is
essentially a risk factor for VTE,*** some meta-analyses and

Table 3. Total number of prothrombin G20210A (PTGM) carriers included in each study and individual odds ratios (OR).

Prevalence of PTGM in patients with PAD defined vs. controls

Study PTGM carriers/PAD cases (n) PTGM carriers/controls (n) OR 95% ClI
Mueller et al. (2005)*° 16/433 12/433 1.34 0.6—2.8
Renner et al. (2000)° 9/336 13/300 0.60 0.2—1.4
Reny et al. (2004)° 12/184 6/330 3.76 1.3—-10.2
Sartori et al. (2010)* 18/291 9/210 1.47 0.6—3.3
Sofi et al. (2005)"* 15/280 4/280 3.90 1.2-11.9
Prevalence of PTGM in those with claudication (Fontaine lla/llb) vs. controls
Study PTGM carriers/PAD cases PTGM carriers/controls OR 95% CI
Mueller et al. (2005)*° 12/359 12/433 1.21 0.5—2.7
Reny et al. (2004)° 8/158 6/330 2.88 0.9-8.4
Sartori et al. (2010)* 6/181 9/210 0.76 0.2—2.1
Sofi et al. (2005)** 12/190 4/280 4.65 1.4—14.6
Prevalence of PTGM in those with CLI (Fontaine llI/IV) vs. controls
Study PTGM carriers/PAD cases PTGM carriers/controls OR 95% CI
Mueller et al. (2005)"° 4/74 12/433 2.00 0.6—6.3
Reny et al. (2004)° 4/26 6/330 9.81 2.5—-37.3
Sartori et al. (2010)* 12/110 9/210 2.73 1.1-6.7
Sofi et al. (2005)** 3/90 4/280 2.37 0.52—10.8
Note. PAD = lower extremity peripheral arterial disease; Cl = confidence interval; CLI = critical limb ischemia.
PAD Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Mueller 16 433 12 433 22.6% 1.35[0.63, 2.88] B L —

Renner 9 336 13 300 20.7% 0.61[0.26, 1.44] A

Reny 12 184 6 330 18.5% 3.77 [1.39, 10.21] —_—

Sartori 18 291 9 210 21.5% 1.47 [0.65, 3.35] D

Sofi 15 280 4 280 16.6% 3.91[1.28, 11.92] —_—

Total (95% Cl) 1524 1553 100.0% 1.68 [0.88, 3.21] —‘

Total events 70 44 . . . ) .

Heterogeneity: Tau? = 0.33; Chi? = 10.35, df =4 (P = 0.03); = 61% '0.1 012 015 1 é é 10'

Test for overall effect: Z = 1.57 (P = 0.12)

Figure 2. Forest plot prevalence of Prothrombin G20210A in patients with lower extremity peripheral arterial disease (PAD) vs. controls.
Note. CI = confidence interval; Mueller = Mueller et al. (2005)*°; Reny = Reny et al. (2004)°; Sartori = Sartori et al. (2010)*; Sofi = Sofi

et al. (2005)."*



Prothrombin G20210A Mutation and Lower Extremity Peripheral Arterial Disease

237

PAD Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Mueller 12 359 12 433 29.8% 1.21[0.54, 2.73] e
Reny 8 158 6 330 23.7% 2.88[0.98, 8.45] &=
Sartori 6 181 9 210 242% 0.77[0.27, 2.19] - =1
Sofi 12 190 4 280 22.3% 4.65[1.48, 14.65] —_—
Total (95% CI) 888 1253 100.0% 1.80 [0.84, 3.84] R ol
Total events 38 31

ity: 2= - Chiz = = = - |2 = 569 I } } t t {
Heterogeneity: Tau? = 0.33; Chi? = 6.75, df = 3 (P = 0.08); I* = 56% 01 02 05 1 ) 5 10

Test for overall effect: Z = 1.51 (P = 0.13)

Figure 3. Forest plot prevalence of prothrombin G20210A in patients with lower extremity claudication vs. controls. Note. PAD = lower
extremity peripheral arterial disease; Cl = confidence interval; Mueller et al. (2005)'%; Reny = Reny et al. (2004)°; Sartori = Sartori et al.

(2010)%; Sofi = Sofi et al. (2005).**

PAD Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Mueller 4 74 12 433 25.6% 2.00[0.63, 6.39] o
Reny 4 26 6 330 20.2% 9.82 [2.58, 37.38] —_—
Sartori 12 110 9 210 38.0% 2.73[1.11,6.71] D
Sofi 3 90 4 280 16.2% 2.38[0.52, 10.84] bl »
Total (95% CI) 300 1253 100.0% 3.20[1.67,6.13] i
Total events 23 31

ity: 2= - Chiz = = = - 12 =189 ) + } t + |
Heterogeneity: Tau? = 0.08; Chi? = 3.65, df =3 (P = 0.30); I = 18% 01 02 05 1 ) 5 10

Test for overall effect: Z = 3.50 (P = 0.0005)

Figure 4. Forest plot prevalence of prothrombin G20210A in patients with lower extremity critical limb ischemia vs. controls. Note.
PAD = lower extremity peripheral arterial disease; CI = confidence interval; Mueller et al. (2005)*°; Reny = Reny et al. (2004)°;

Sartori = Sartori et al. (2010)*; Sofi = Sofi et al. (2005).**

large population studies have suggested that prothrombin
G20210A either alone or in combination with other genetics
variants increases the risk of stroke or coronary dis-
ease.”™  To the knowledge of the authors, only one
systematic review, conducted in 2003, identified a study
addressing the association between G20210A and athero-
sclerotic occlusive disease of the lower extremities.'® The
present study identified four additional studies that show
this association and is the first meta-analysis to show an
association between prothrombin G20210A and CLI sec-
ondary to atherosclerotic occlusive disease of the lower
extremities (as suggested by the case—control studies of
Reny et al.” in 2004 and Sartori et al.” in 2010).

The activation of the coagulation cascade appears to in-
crease the risk of disease progression and vascular events in
patients with PAD,"* ?* via multiple mechanisms.”> ?’
Thrombin has multiple effects. Following thrombus forma-
tion it remains abundant in mural thrombi subsequent to
vascular injury and may be important for vessel repair
processes as it appears to regulate inflammatory pro-
cesses.”>?%? |t also directly stimulates vascular smooth
muscle cell proliferation and migration.”®?° The prothrom-
bin G20210A mutation is located at the 3’-untranslated
polyadenylation cleavage site and is associated with
increased plasma prothrombin levels.>® Others have sug-
gested prothrombin G20210A could lead to higher levels of
thrombin formation should triggering of the coagulation
cascade occurs (measured by endogenous thrombin
potential).>

As with patients with VTE and those with other forms of
arterial disease, the utility of screening for prothrombin
G20210A in patients with PAD to guide prognostic or
therapeutic decisions is uncertain.>** Based on the data
presented herein, whether prothrombin G20210A increases
the risk of progression from claudication to CLI remains
speculative. One cohort suggested that all carriers of pro-
thrombin G20210A showed disease progression compared
with 67% of the noncarriers (this difference was nonsig-
nificant, possibly owing to the small sample size). In order
to provide more definite answers regarding the role of
prothrombin G20210A in patients with PAD, large pro-
spective cohort studies are required.

The present study has limitations. First, given that the
prevalence of prothrombin G20210A varies between
different ethnicities and geographical areas,’ and that the
majority of study participants were white, the results do not
apply to ethnic groups other than the one represented in this
study (white people from Germanic and Latin European
countries). Second, the association between CLI and pro-
thrombin G20210A was based on only four studies, as it was
not possible to retrieve information from all studies. Third, by
including case—control studies, it cannot be estimated if the
presence of prothrombin G20210A is associated with pro-
gression from claudication to CLI, or an increased risk of
future vascular events (especially in patients with CLI*?), or
following vascular procedures. The number of studies
addressing the outcome after procedures is limited, to the
authors’ knowledge, to three small studies with < 10
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Table 4. Grading of the evidence.

Importance

Quality

Effect

Quality assessment

No. of

Relative (95% Cl)
Absolute (95% Cl)

Other

Indirectness  Imprecision

Inconsistency

Risk

Study

considerations

of bias

Prevalence of PTGM in patients with PAD

design

studies

Moderate

Low

OR 1.68 (0.80—3.20)
19 more per 1,000

(6—58 more)

High heterogeneity Large
variations in associations

all plausible residual

Serious ¢ Serious Serious

Serious

Observational

5

confounding would reduce

the effect

Prevalence of PTGM in patients CLI

Important

Moderate

OR 3.19 (1.60—6.10) 49 more
per 1,000 (14—106 fewer)

Very strong association, all

Observational Not serious Not serious® Not serious Not serious

4

plausible residual confounding
would reduce the effect

Note. Cl = confidence interval; PTGM = prothrombin G20210A; PAD = lower extremity peripheral arterial disease; OR = odds ratio; CLI = critical limb ischemia. * Different controls. b

Different inclusion criteria. ¢ Different countries/ethnicities.

F. Vazquez et al.

patients, all of whom were carriers of prothrombin
G20210A.%' 3% Fourth, except for the analysis of CLI, all the
analyses had high heterogeneity. Fifth, claudicants and pa-
tients with CLI were divided using Fontaine stage alone.
Sixth, not all the studies used matching and, as such,
potentially introduced bias. However, the two studies that
did not use initial matching adjusted the results for relevant
characteristics. Seventh, the types of controls selected varied
across studies, although all of them excluded patients with
clinically overt vascular or thrombotic disease. Eight, the
selection of cases varied across studies. Two of the studies,
both from Austria, included patients with an ABI < 1 (one
confirmed the disease with digital subtraction angiography,°
and the other with Doppler ultrasound or angiography®),
whereas the rest of the studies included patients with an
ABI < 0.9. Finally, homozygous prothrombin G20210A could
not be assessed owing to the small number of patients
affected, and the potential for potential high-risk interactions
with prothrombin G20210A, such as blood type, could not be
investigated.

CONCLUSION

This meta-analysis could not find an association between
prothrombin G20210A and PAD, but suggests that the
prevalence of prothrombin G20210A is elevated in those
with CLI secondary to PAD. Well-designed prospective
cohort studies evaluating the role of prothrombin G20210A
as a predictor of disease progression to CLI or adverse
vascular events are highly needed.
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http://dx.doi.org/10.1016/j.ejvs.2015.04.033

REFERENCES

1 Rosendaal FR, Doggen CJM, Zivelin A, Arruda VR, Aiach M,
Siscovick DS, et al. Geographic distribution of the 20210 G to a
prothrombin variant. Thromb Haemost 1998;79:706—8.

2 Sode BF, Allin KH, Dahl M, Gyntelberg F, Nordestgaard BrG.
Risk of venous thromboembolism and myocardial infarction
associated with factor V Leiden and prothrombin mutations
and blood type. CMAJ 2013;185. 150—55.


http://dx.doi.org/10.1016/j.ejvs.2015.04.033

Prothrombin G20210A Mutation and Lower Extremity Peripheral Arterial Disease

10

11

12

13

14

15

16

17

18

Middeldorp S. Is thrombophilia testing useful? Hematol Am Soc
Hematol Educ Program 2011;2011:150—5.

Sartori M, Favaretto E, Legnani C, Cini M, Conti E, Amato A,
et al. Thrombophilic risk factors and peripheral arterial disease
severity. Thromb Haemost 2010;104:71—7.

Reny JL, Alhenc-Gelas M, Fontana P, Bissery A, Julia PL,
Fiessinger JN, et al. The factor Il G20210A gene polymorphism,
but not factor V Arg506GIn, is associated with peripheral
arterial disease: results of a case—control study. J Thromb
Haemost 2004;2:1334—40.

Higgins JPT, Green S (eds). Cochrane handbook for systematic
reviews of interventions. Version 5.1.0. Available at: http://
www.cochrane-handbook.org (accessed 06.03.15).

Abukishe A, Brandt M, Hedderich J, Hirt S, Lentz S, Schaffer H,
et al. Mutation in factor Il and factor V gene in patients with
peripheral arterial occlusive disease. Haemostaseologie
2006;26:197—200.

Arruda VR, Annichino-Bizzacchi JM, Goncalves MS, Costa FF.
Prevalence of the prothrombin gene variant (nt20210A) in
venous thrombosis and arterial disease. Thromb Haemost
1997;78:1430—3.

Renner W, Koppel H, Brodmann M, Pabst E, Schallmoser K,
Toplak H, et al. Factor Il G20210A and factor V G1691A gene
mutations and peripheral arterial occlusive disease. Thromb
Haemost 2000;83:20—2.

Mueller T, Marschon R, Dieplinger B, Haidinger D,
Gegenhuber A, Poelz W, et al. Factor V Leiden, prothrombin
G20210A, and methylenetetrahydrofolate reductase C677T
mutations are not associated with chronic limb ischemia: the
Linz Peripheral Arterial Disease (LIPAD) study. J Vasc Surg
2005;41:808—15.

Sofi F, Lari B, Rogolino A, Marcucci R, Pratesi G, Dorigo W, et al.
Thrombophilic risk factors for symptomatic peripheral arterial
disease. J Vasc Surg 2005;41:255—60.

Baglin T, Gray E, Greaves M, Hunt BJ, Keeling D, Machin S, et al.
Clinical guidelines for testing for heritable thrombophilia. Br J
Haematol 2010;149:209—20.

Kernan WN, Ovbiagele B, Black HR, Bravata DM,
Chimowitz MI, Ezekowitz MD, et al. Guidelines for the pre-
vention of stroke in patients with stroke and transient
ischemic attack: a guideline for healthcare professionals from
the American Heart Association/American Stroke Association.
Stroke 2014;45:2160—236.

Baglin T, Luddington R, Brown K, Baglin C. Incidence of recur-
rent venous thromboembolism in relation to clinical and
thrombophilic risk factors: prospective cohort study. Lancet
2003;362:523—6.

Jiang B, Ryan KA, Hamedani A, Cheng Y, Sparks MJ, Koontz D,
et al. Prothrombin G20210A mutation is associated with
young-onset stroke: the genetics of early-onset stroke study
and meta-analysis. Stroke 2014;45:961—7.

Pezzini A, Grassi M, Lodigiani C, Patella R, Gandolfo C, Zini A, et al.
Determinants of premature familial arterial thrombosis in pa-
tients with juvenile ischaemic stroke. The Italian Project on Stroke
in Young Adults (IPSYS). Thromb Haemost 2015;113:641—8.

Ye Z, Liu EH, Higgins JP, Keavney BD, Lowe GD, Collins R, et al.
Seven haemostatic gene polymorphisms in coronary disease:
meta-analysis of 66,155 cases and 91,307 controls. Lancet
2006;367:651—8.

Kim RJ, Becker RC. Association between factor V Leiden, pro-
thrombin G20210A, and methylenetetrahydrofolate reductase
C677T mutations and events of the arterial circulatory system:

19

20

21

22

23

24

25

26

27

28

29

30

31

32

239

a meta-analysis of published studies. Am Heart J 2003;146:
948—-57.

Kleinegris M-CF, ten Cate H, ten Cate-Hoek AJ. D-dimer as a
marker for cardiovascular and arterial thrombotic events in
patients with peripheral arterial disease. A systematic review.
Thromb Haemost 2013;110:233—43.

Vidula H, Tian L, Liu K, Criqui MH, Ferrucci L, Pearce WH, et al.
Biomarkers of inflammation and thrombosis as predictors of
near-term mortality in patients with peripheral arterial disease:
a cohort study. Ann Intern Med 2008;148:85—93.

Barry WL, Gimple LW, Humpbhries JE, Powers ER, McCoy KW,
Sanders JM, et al. Arterial thrombin activity after angioplasty in
an atherosclerotic rabbit model: time course and effect of
hirudin. Circulation 1996;94:88—93.

Tschopl M, Tsakiris DA, Marbet GA, Labs KH, Jager K. Role of
hemostatic risk factors for restenosis in peripheral arterial
occlusive disease after transluminal angioplasty. Arterioscler
Thromb Vasc Biol 1997;17:3208—14.

Christersson C, Oldgren J, Bylock A, Wallentin L, Siegbahn A.
Long-term treatment with ximelagatran, an oral direct
thrombin inhibitor, persistently reduces the coagulation activ-
ity after a myocardial infarction. J Thromb Haemost 2005;3:
2245—53.

Eikelooom JW, Weitz JI, Budaj A, Zhao F, Copland |,
Maciejewski P, et al. Clopidogrel does not suppress blood
markers of coagulation activation in aspirin-treated patients
with non-ST-elevation acute coronary syndromes. Eur Heart J
2002;23:1771—9.

Borissoff JI, Spronk HM, Heeneman S, ten CH. Is thrombin a key
player in the ‘coagulation-atherogenesis’ maze? Cardiovasc Res
2009;82:392—403.

Schror K, Bretschneider E, Fischer K, Fischer JW, Pape R,
Rauch BH, et al. Thrombin receptors in vascular smooth muscle
cells - function and regulation by vasodilatory prostaglandins.
Thromb Haemost 2010;103:884—90.

Wilson AM, Brittenden J, Bachoo P, Ford I, Nixon GF. Ran-
domized controlled trial of aspirin and clopidogrel versus
aspirin and placebo on markers of smooth muscle proliferation
before and after peripheral angioplasty. J Vasc Surg 2009;50:
861—9.

Poort SR, Rosendaal FR, Reitsma PH, Bertina RM. A common
genetic variation in the 3’-untranslated region of the pro-
thrombin gene is associated with elevated plasma prothrombin
levels and an increase in venous thrombosis. Blood 1996;88:
3698—703.

Kyrle PA, Mannhalter C, Béguin S, Stimpflen A, Hirschl M,
Weltermann A, et al. Clinical studies and thrombin generation
in patients homozygous or heterozygous for the G20210A
mutation in the prothrombin gene. Arterioscler Thromb Vasc
Biol 1998;18:1287—91.

Gerdes VE, ten Cate H, de Groot E, Kwa VI, Prins MH,
Reitsma PH, et al. Amsterdam Vascular Medicine Group.
Arterial wall thickness and the risk of recurrent ischemic events
in carriers of the prothrombin G20210A mutation with clinical
manifestations of atherosclerosis. Atherosclerosis 2002;163:
135—40.

Sartori M, Conti E, Favaretto E, Frascaro M, Legnani C,
Palareti G. Thrombotic risk factors and cardiovascular events
after endovascular intervention for peripheral arterial disease.
Eur J Vasc Endovasc Surg 2011;42:817—23.

Kibbe MR, Hassett ALC, McSherry F, Conner P, Bontempo FA,
Williford W, et al. Can screening for genetic markers improve


http://www.cochrane-handbook.org
http://www.cochrane-handbook.org

240 F. Vazquez et al.

peripheral artery bypass patency? J Vasc Surg 2002;36: peripheral arterial bypasses in patients with peripheral
1198—206. arterial occlusive disease — a prospective study. J Thromb
33 Klamroth R, Kubicek C, Orlovic M, Fritsche I, Landgraf H. Haemost 2009;7:5438.

Influence of thrombophilic risk factors on patency of

Eur J Vasc Endovasc Surg (2015) 50, 240

COUP D’OEIL

Cementing the Vena Cava

H.S. Rayt *, A. Nasim

University Hospitals of Leicester NHS Trust, Leicester, UK

Percutaneous vertebroplasty is routinely being performed in patients with vertebral compression fractures using poly-
methylmetaacrylate cement. The cement commonly leaks into the perivertebral tissues, but only around 1% of patients
develop any clinical symptoms. The computed tomography image shows extrusion of cement into the vena cava (arrow) in a
24-year-old female treated for steroid-induced osteoporotic vertebral fracture. This was only discovered 1 week after the
procedure when the patient complained of persistent backache, which prompted the imaging. She had no lower limb
symptoms and in view of this, conservative management was pursued with anticoagulation therapy.
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