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Bengt Zöller, MD, PhD1, Björn Dahlbäck, MD, PhD3,
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Abstract
Recently, decreased levels of apolipoprotein M (ApoM) were shown to be associated with higher risk of recurrent venous
thromboembolism (VTE) in male patients. However, the role of ApoM in primary VTE is unknown. We aimed in our study to
analyze the plasma levels of ApoM in patients with VTE in order to evaluate the diagnostic importance of ApoM in primary VTE.
A total of 357 patients with suspected first episode of VTE were recruited prospectively in the SCORE study. Plasma samples
from 307 patients were available for quantifying the plasma levels of ApoM in patients with VTE using sandwich enzyme-linked
immunosorbent assay method. Among the whole population, plasma levels (mean [standard deviation]) of ApoM were not
significantly different between patients with VTE (0.72 [0.20]) and non-VTE patients (0.72 [0.16]), P ¼ .99. Similarly, in
regression analyses, no significant association of ApoM plasma levels with the risk of VTE was found on univariate (odds ratio
[OR]¼1.0, 95% confidence interval [CI] 0.21-4.84, P¼ .99) and multivariate analysis (OR¼ 1.25, 95% CI¼ 0.19-8.34, P¼ .819)
after adjusting for age, body mass index, and smoking. Moreover, results did not differ significantly after stratification of data
according to sex (P > .05). In this study, our results do not suggest a diagnostic role for ApoM plasma levels in patients with
primary VTE. Moreover, the current study suggests that role of ApoM as a risk factor may differ for primary VTE and recurrent
VTE in male patients.
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Introduction

Deep vein thrombosis (DVT) is blood clot formation in the

deep veins of the legs. Blood clot can detach and move toward

to the lungs causing blockage of pulmonary arteries called

pulmonary embolism (PE). Collectively, DVT and PE are

called venous thromboembolism (VTE), which is the third

most common type of cardiovascular disease after coronary

artery disease and stroke.1,2 Annual incidence rate of VTE is

1 to 2 cases per 1000 persons-years. Usually, DVT arises in

lower extremities of the body including tibial, femoral, and

iliac veins but can also occur at unusual locations including

cerebral sinuses and visceral veins. Tibial vein thrombosis (dis-

tal DVT) is associated with low risk of PE, while femoral and

iliac vein thromboses (proximal DVT) often lead to PE and

postthrombotic syndrome.3 Previous studies reported that

about 79% of patients diagnosed with PE have evidence of

DVT in their legs3,4; if DVT is not properly diagnosed in these

patients, it is likely that the whole thrombus will detach and
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embolize to pulmonary arteries, which can lead to PE with a

mortality of 10% to 25%.5,6 Most common VTE symptoms

include tenderness or pain and swelling in the leg, but these

signs and symptoms are nonspecific, and the majority of

patients presenting these symptoms do not have VTE.7,8

Therefore, it is important to develop new diagnostic strategies

that could precisely diagnose VTE patients in the clinics. Due

to the nonspecific signs and symptoms of VTE, one way of

proper diagnosis would be performing an objective imaging in

all patients with suspected VTE. However, diagnosis by objec-

tive imaging would be inefficient, expensive, and can cause

number of complications.9-11 Among the currently used strate-

gies for VTE diagnosis, a well-known marker is the D-dimer. A

low clinical risk score and negative laboratory test for D-dimer

can safely rule out VTE in 30% to 50% of outpatients; how-

ever, due to low specificity, a positive D-dimer test is not a

useful diagnostic marker for VTE.2,12 A number of markers for

hypercoagulability and thrombosis have been suggested for

diagnosis, but none of them has performed better than D-dimer

so far.13,14 Hence, for clinicians, new biomarkers with compa-

rable diagnostic values are required for proper risk assessment

of VTE in order to tailor the therapy accordingly.

Apolipoprotein M (ApoM) gene is located on chromosome

6, adjacent to the major histocompatibility complex class III

region. Genes in this region are related to the immune and

inflammatory responses.15 It was first identified in 1999 by

Xu et al. The ApoM protein has molecular weight of *26

kD and accounts for *5% of high-density lipoprotein (HDL)

and less than 2% of low-density lipoprotein (LDL).15,16

Expression array analysis revealed that expression of ApoM

is tissue specific in human, mainly expressed in liver and kid-

neys.17 Although the ApoM is mainly associated with HDL, its

biological functions and mechanisms in HDL and disease

development are not elucidated yet. Apolipoprotein M is a

newly identified protein with potential antioxidant and anti-

atherogenic properties through reverse cholesterol transport

(RCT).16 Moreover, ApoM carries a biological lipid called

“sphingosine-1-phosphate” (S1P), which is responsible for sev-

eral physiological and pathological pathways including lym-

phocyte trafficking, cell growth, and vascular stability.18

Previous studies showed that S1P performs these functions

through different ways, for example, by activation of the

nuclear factor kB pathway resulting in improved endothelial

adhesion, enhancing the production of nitrogen oxide via

endothelial nitric oxide synthase, and vasoprotective effects

on the endothelium by HDL-ApoM-S1P complex.19,20

Preclinical animal studies reported that in mice lacking LDL

receptor, overexpression of ApoM abates the plaque area

within the aortic root. They also found that levels of cholesterol

are not largely affected by the ApoM modulation in the mice

models in question, showing that ApoM may be involved in

abatement and prevention of atherosclerosis development in

these models by its effect on pre-b HDL formation.19-21 Pre-

b HDL has a critical role in RCT and its use as a risk factor for

several cardiovascular diseases.22 Apolipoprotein M has also

been thoroughly studied for its role in metabolic and arterial

diseases.19 Increased plasma levels of ApoM were significantly

associated with lower risk of abdominal aortic aneurysms and

critical limb ischemia.23,24 Studies have shown that genetic

aberrations in ApoM that affect the expression levels are asso-

ciated with higher risk of coronary artery disease and diabetes

mellitus.25-27 Recently, genetic aberrations in ApoM have been

shown to be associated with high risk of VTE recurrence in

males.28 Similarly, in a study by Memon et al, lower plasma

levels of ApoM were associated with an increased risk of VTE

recurrence in male patients. They also showed that ApoM

plasma levels are better predictors of VTE recurrence than

previously well-known predictive marker, that is, thrombophi-

lia.29 However, the role of ApoM plasma levels in primary

VTE is unknown yet. We aimed our study to analyze the

plasma levels of ApoM in patients with VTE to evaluate the

diagnostic importance of ApoM in primary VTE. To our

knowledge, this is the first study in which ApoM levels have

been analyzed in patients with primary VTE, and role of ApoM

in diagnosis of VTE has been elucidated.

Material and Methods

Study Participants

SCORE study was performed from December 2003 to Decem-

ber 2005 including adult patients with suspected first episode of

VTE at 7 different centers in southern Sweden as reported

previously.12 Briefly, a total of 491 outpatients were evaluated

consecutively for the recruitment period of 2 years. These

patients were enrolled directly at their arrival to emergency

department, and the enrollment was possible 24 hours a day

for 7 days a week. Inclusion criteria were adult patients with

suspected VTE, referred from primary care physicians, self-

referral, or in some cases from other clinics. Of the 491

patients, 107 (22%) patients were excluded due to one of the

following reasons: duration of symptoms more than 10 days

(n ¼ 37), previous VTE (n ¼ 54), pregnancy (n ¼ 1), getting

anticoagulation therapy (n ¼ 1), suspicious symptoms for PE

(n ¼ 3), unwillingness or inability to provide informed consent

(n ¼ 9), comorbid conditions (n ¼ 1), and contraindication to

contrast media (n ¼ 1). Furthermore, 27 cases were excluded

because of inadequate or missing reports forms, blood sam-

ples, or written informed consent. Remaining 357 patients

were considered eligible to include in this study. Among these

patients, 9% were immobilized in bed or had a major reduc-

tion in mobility.

All the enrolled patients were evaluated for Wells score30 by

the emergency physician available on duty at that time. Pretest

probability according to Wells score was determined for

patients with VTE. All the patients were categorized according

to pretest probability as low, medium, and high. Low probabil-

ity patients underwent D-dimers testing immediately. The

patients who have negative D-dimer test and low clinical prob-

ability received no anticoagulant treatment and had no further

diagnostic testing for VTE. All patients were followed for next

VTE event and, after 3 months, were seen at outpatient clinics
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or contacted by telephone. Those who cannot be contacted back

were checked for VTE events at each local hospital. The

patients who were found with DVT or PE symptoms were

objectively confirmed by contrast venography and/or compres-

sion ultrasonography (CUS) of the leg and computed tomogra-

phy and/or ventilation/perfusion scintigraphy of the lungs,

respectively. Patients who have intermediate/high clinical

probability or have a positive D-dimer test were further exam-

ined by CUS and/or contrast venography. An extra evaluation

with contrast venography or comprehensive ultrasound was

performed if CUS test was negative.

Only confirmed VTE diagnoses (by contrast venography

and/or CUS of the leg and computed tomography and/or ven-

tilation/perfusion scintigraphy of the lungs) were treated with

anticoagulant according to anticoagulant regime, that is, ini-

tial treatment with low-molecular-weight heparin or unfrac-

tionated heparin and then with warfarin as an oral

anticoagulant. According to hospital treatment protocol, ther-

apy was recommended for 3 to 6 months for first-time VTE,

with consideration of extended treatment in case of recurrent

VTE. Ongoing anticoagulant treatment was an exclusion cri-

terion for this study.

For D-dimer analysis, 5-mL vacuum tubes containing

sodium citrate (3.8%; Becton-Dickinson, Franklin Lakes, New

Jersey) were used to collect venous blood for D-dimer analysis.

These tubes were centrifuged at 3600g at 4�C for 10 minutes to

obtain platelet-poor plasma. Plasma was aliquoted and one

aliquot was used for D-dimer analysis, while others were stored

at �70�C for further analysis (including ApoM plasma levels).

Analysis of D-dimer was performed by 2 methods, Vidas

D-dimer Exclusion assay (bioMérieux, Marcy-Étoile, France)

and Autodimer assay (Trinity Biotech, Bray, Ireland). Immu-

nochemical sandwich method was used to determine Activated

Protein-C in complex with Protein-C inhibitor (APC-PCI

complex) concentration.13,31 All the participants provide

informed consent, and Lund university ethical committee

approved the study.

Apolipoprotein M Plasma Level Analysis

Aliquoted plasma stored at �70�C was obtained for ApoM

plasma level analysis. Sandwich enzyme-linked immunosor-

bent assay method was used to measure ApoM levels as

described previously.32 In summary, 96-well Costar plates

(Corning, Inc, Lowell, Massachusetts) were coated and

blocked with catching monoclonal ApoM antibody (100 mL

of monoclonal M58) and quenching buffer (200 mL), respec-

tively. Plasma samples and standards were diluted and incu-

bated overnight at room temperature. After washing steps,

bound ApoM was detected by using 100 mL of biotinylated

secondary M42, diluted to a final concentration of 0.5 mg/mL

in combination with streptavidin–avidin horseradish peroxi-

dase and 1,2-phenylenediamine dihydrochloride (Dako,

Glostrup, Denmark). The reaction was terminated and

490-nm absorbance was measured and compared with a plasma

standard curve having known amounts of ApoM.

Statistical Analysis

Statistical software SPSS (IBM, Armonk, New York) was

used for analysis. Characteristics of the studied population

were presented as mean (standard deviation; SD) for the

continuous variables, while for the categorical variable,

numbers and percentages of the patients were shown. Due

to skewed distribution, D-dimer (Vidas) and APC-PCI com-

plex were transformed with the natural logarithm. Dichoto-

mous variables were compared to w2 test and Fisher exact

test where appropriate, and t test was used for continuous

variables. To find the association between ApoM plasma

levels and risk of VTE, uni- and multivariate binary logistic

regression analyses were performed. Pearson correlation

analyses were performed to measure the correlation between

ApoM plasma levels and diagnostic markers in VTE. To

analyze the diagnostic potential of ApoM plasma levels,

we used receiver operating characteristic (ROC) curve anal-

ysis. Accuracy of ROC is measured by the area under the

curve (AUC). A perfect test is indicated by an AUC value

of 1, while an AUC of 0.5 represents no predictive power

of the test.

Results

In total, 357 patients were included in this study comprising 83

(27%) confirmed patients with VTE. Baseline characteristics of

the patients with VTE are presented in Table 1. The APC-PCI

complex levels were significantly higher in patients with VTE

when compared to non-VTE patients (P < .0001). Similarly,

Wells score and D-dimer levels were found to be significant

diagnostic markers for VTE (P < .05). For other variables (age,

body mass index [BMI], sex and smoking status), no difference

between patients with VTE and non-VTE patients was, how-

ever, observed (P > .05; Table 1).

Table 1. Baseline Characteristics of Studied Population.a

Variables
VTE All
(n ¼ 83)

Non-VTE All
(n ¼ 274) P Value

Age, years, mean (SD) 61.5 (19.2) 59 (17.0) .282b

BMI, mean (SD) 26.5 (4.8) 27.2 (4.9) .307b

Gender
Male 34 (24.6) 104 (75.4) .700
Female 49 (22.4) 170 (77.6)

Smoking status
Yes 12 (18.2) 54 (81.8) .333
No 70 (24.6) 214 (75.4)

Log APC-PCI,c mean (SD) �0.54 (1.2) �1.65 (0.56) <.0001b

Wells score,c mean (SD) 2.0 (1.75) 0.47 (1.62) <.0001b

Log D-dimer,c mean (SD) 1.12 (0.85) �0.46 (0.85) <.0001b

Abbreviations: BMI, body mass index; SD, standard deviation; VTE, venous
thromboembolism.
aP value, chi-square test until unless indicated.
bMann-Whitney U test.
cComparing non-VTE with VTE patients. APC-PCI and D-dimer were
transformed with the natural logarithm.
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Apolipoprotein M and VTE

Of 357 patients with VTE, 50 patients had inadequate amount

of plasma or poor plasma quality (eg, hemolysis) and therefore

were excluded in risk assessment analysis. In the whole studied

population, levels of ApoM were not significantly different

between patients with VTE (0.72 [0.20] mmol/L) and non-

VTE patients (0.72 [0.16] mmol/L; Figure. 1A). Similarly, no

difference in levels of ApoM was found between patients with

VTE and non-VTE patients after stratification of data accord-

ing to sex. Figure 1B shows distribution of ApoM levels

between patients with VTE (0.70 [0.22] mmol/L) and non-

VTE patients (0.68 [0.16] mmol/L) in males. Likewise, ApoM

levels were not significantly different among patients with

VTE (0.73 [0.17] mmol/L) and non-VTE patients (0.74 [0.16]

mmol/L) in female patients.

Furthermore, we analyzed the ApoM plasma levels according

to the location of VTE. In patients with proximal DVT, ApoM

plasma levels were 0.69 (2.0), while 0.77 (16) were found in

patients with distal DVT. The plasma levels of ApoM were not

significantly different in both groups (P > .05, results not shown).

To evaluate the diagnostic value of ApoM for VTE, we per-

formed ROC curve analysis in the whole cohort. The AUC for

ApoM plasma levels was 0.503, with a P value and 95% confi-

dence interval (95% CI) as .93 and 0.42 to 0.58, respectively. The

AUC for ApoM was not significantly different from a reference of

AUC (0.50). The ROC curve results are shown in Figure 2.

Apolipoprotein M and VTE Risk

Apolipoprotein M was analyzed for its role in diagnosis of

primary VTE. To calculate OR and 95% CI, binary logistic

regression analyses were performed in 307 patients including

70 (23%) patients with confirmed VTE. No significant associ-

ation between ApoM plasma levels and risk of VTE was found

in all patients as whole on univariate analysis (OR ¼ 1.0, 95%
CI ¼ 0.21-4.84) and on multivariate regression analysis (OR ¼

1.25, 95% CI ¼ 0.19-8.34) after adjusting for age, BMI, and

smoking status. The D-dimer and APC-PCI complex levels

were, however, significantly associated with risk of VTE

(OR ¼ 8.01, 95% CI ¼ 5.03-12.76 and OR ¼ 5.1, 95% CI ¼
3.42-7.61) on univariate analyses, respectively. Similar results

for D-dimer level and APC-PCI complex were found on multi-

variate analyses (Table 2).

We also analyzed the correlation between ApoM plasma lev-

els, D-dimer, APC-PCI, and Wells score. Results showed that

ApoM was not correlated with any of the above-mentioned

diagnostic markers of VTE (P > .05, results not shown).

Previous study indicated that role of ApoM plasma levels

was sex-specific, and decreased levels of ApoM were signifi-

cantly associated with increased risk of VTE recurrence in

male patients.29 Thus, we stratified our data according to sex

to explore the sex-specific effects of ApoM in primary VTE.

Our results, however, indicated that ApoM plasma levels were

not risk factor for VTE in any of the sex group. The ORs and

95% CI were as follows: for male (OR ¼ 1.78, 95% CI¼ 0.17-

19.15 and OR ¼ 4.18, 95% CI ¼ 0.23-75.23) and female

patients (OR ¼ 0.68, 95% CI ¼ 0.08-5.90 and OR ¼ 0.39,

95% CI ¼ 0.02-6.09) on uni- and multivariate analysis, respec-

tively. The D-dimer and APC-PCI complex levels remained

significantly associated with risk of VTE in both sex (Table 2).

Discussion

In the present study, we have analyzed the distribution of

ApoM plasma levels among patients with VTE and non-VTE

Figure 1. Apolipoprotein M (ApoM) plasma levels in the overall
studied population (A) and in male and female patients (B) in primary
venous thromboembolism (VTE) and non-VTE patients. Levels of
ApoM were not significantly different between VTE and non-VTE in
the overall population (P ¼ .99). Similarly, there was no significant
difference in distribution of ApoM levels in patients with VTE and non-
VTE patients after stratification of patients according to sex (P > .05).
Solid line represents mean.

Figure 2. Receiver operating characteristic (ROC) curves showing
area under the curve (AUC) for apolipoprotein M (ApoM) plasma
levels in patients with primary venous thromboembolism (VTE).
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patients. Our results show that ApoM levels are not signifi-

cantly different among patients with VTE and non-VTE

patients, while D-dimer levels and APC-PCI complex were

positively and independently associated with the incidence

of VTE. Our results remained statistically unchanged after

adjustment for important confounders. To our knowledge, this

is the first study in which ApoM levels has been analyzed in

patients with VTE, and the role of ApoM in diagnosis of VTE

is elucidated.

During the recent years, efforts have been made to iden-

tify the diagnostic markers and diagnostic models for pri-

mary VTE, such as the Wells score. Despite a number of

well-known diagnostic markers, that is, D-dimers, APC-PCI

complex, it remains a challenge to precisely diagnose the

primary VTE.2,12,13

Apolipoprotein M is preferentially associated with HDL and

plays important role in lipid metabolism as well as protection

against atherosclerosis.19,21 However, our results show that

ApoM may not be a marker for primary VTE. We could not

find any study showing the role of ApoM in primary VTE.

Nevertheless, role of ApoM has been reported in recurrent VTE

by 2 studies previously; one reported that decreased ApoM

plasma levels are associated with higher risk of VTE recur-

rence in male patients. In the second study, genetic aberrations

in ApoM were associated with increased risk of VTE recurrence

in male patients.28,29 Apolipoprotein M has also been studied

for its role in other cardiovascular diseases including coronary

artery disease, where low levels of ApoM were associated with

high risk of disease development.27,33 One possible explanation

for the difference between our results and other’s findings

could be the difference in nature of the diseases under investi-

gation. Now it is well established that primary and recurrent

VTE are 2 different diseases and their risk markers are not

similar.34,35 Contrary to intuition, studies have shown that the

risk factors for the first event do not simply show the same

results as for VTE recurrence. In some cases, even the results of

recurrence were opposite of what was found in primary

event as reported by Dahabreh and Kent and they named

it “paradoxes of recurrence”.36 Another situation that has

been seen many times is that a risk factor that was strong

in first event is found much weaker in the second event

(recurrence). For example, thrombophilia, which is a strong

risk factor for a primary VTE, increases the risk of VTE

recurrence only about 1.5-fold.34,37 Similarly, age, the stron-

gest risk factor for primary VTE, even has no effect on the

risk of VTE recurrence whatsoever.38,39

Previous studies in VTE recurrence have shown that effects

of ApoM are sex-specific28,29; thus, we stratified our data

according to sex. Results, however, showed that ApoM plasma

levels are not different among males or females in patients with

primary VTE. This discrepancy can be explained as follows:

sex is a risk factor for VTE recurrence but not in primary VTE,

and this sex-dependent risk of disease may explain the differ-

ence in our results from previous findings.40

Apolipoprotein M is mainly associated with HDL having

antiatherogenic properties. Several studies confirmed theT
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association between ApoM and cholesterol metabolism.19

Wolfrum et al reported that silencing of ApoM gene leads to

25% decrease HDL cholesterol (HDL-C) levels, while others

have shown a pivotal role of ApoM in the formation of pre-b
HDL.21,41 However, inconsistent data are available on the role

of HDL-C in development of primary venous thrombosis. Ele-

vated HDL-C levels have been reported to be associated with a

decreased risk of venous thrombosis in few but not in all stud-

ies, while most studies reported no association between HDL-C

levels and risk of primary VTE.42-45 Chamberlain et al and

Everett et al found no association between HDL-C and risk

of primary venous thrombosis.46,47 One may conclude from

these studies that if HDL-C is not a risk factor for primary

VTE, it is very rare that ApoM, that is, a part of HDL, may

have a role in the diagnosis of primary VTE.

The present study has several strengths including relatively

large size of samples and use of empirical clinical judgment as

well as objective confirmation of VTE; we also acknowledge

the possible limitation in our experimental design, which was

the absence of patients with PE in our cohort which should be

considered when interpreting the results. Moreover, there was a

nonsignificant trend in increased risk of primary VTE in men

compared to women. However, it was difficult to conclude

based on our results, but it will be interesting to investigate

this point in future studies. Nevertheless, it was a hypothesis-

generating study in which ApoM was analyzed for its diagnostic

role in primary VTE.

In conclusion, this was the first study in which we have analyzed

the plasma levels of ApoM in patients with primary VTE. Our

results show that ApoM may not be a diagnostic marker for primary

VTE and also endorse the previous studies that risk markers for

primary and recurrent VTE are different. Further studies on the

role of ApoM in primary VTE, however, are required to confirm

these findings in other cohorts with large number of samples.
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Heart-Lung Foundation, ALF funding from Region Skåne awarded
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32. Axler O, Ahnström J, Dahlbäck B. An ELISA for apolipoprotein

M reveals a strong correlation to total cholesterol in human

plasma. J Lipid Res. 2007;48(8):1772-1780.

33. Zheng L, Luo G, Zhang J, et al. Decreased activities of apolipo-

protein m promoter are associated with the susceptibility to cor-

onary artery diseases. Int J Med Sci. 2014;11(4):365-372.

34. Baglin T. Unraveling the thrombophilia paradox: from hypercoa-

gulability to the prothrombotic state. J Thromb Haemost. 2010;

8(2):228-233.

35. Cannegieter S, Hylckama Vlieg A. Venous thrombosis: under-

standing the paradoxes of recurrence. J Thromb Haemost. 2013;

11(suppl 1):161-169.

36. Dahabreh IJ, Kent DM. Index event bias as an explanation for the

paradoxes of recurrence risk research. JAMA. 2011;305(8):

822-823.

37. Christiansen SC, Cannegieter SC, Koster T, Vandenbroucke

JP, Rosendaal FR. Thrombophilia, clinical factors, and

recurrent venous thrombotic events. JAMA. 2005;293(19):

2352-2361.

38. Christiansen S, Lijfering W, Helmerhorst F, Rosendaal F, Canne-

gieter SC. Sex difference in risk of recurrent venous thrombosis

and the risk profile for a second event. J Thromb Haemost. 2010;

8(10):2159-2168.

39. Eischer L, Eichinger S, Kyrle PA. Age at first venous thromboem-

bolism and risk of recurrence: a prospective cohort study. Medi-

cine (Baltimore). 2009;88(6):366-370.

40. Kyrle PA, Minar E, Bialonczyk C, Hirschl M, Weltermann

A, Eichinger S. The risk of recurrent venous thromboembo-

lism in men and women. N Engl J Med. 2004;350(25):

2558-2563.

41. Richter S, Shih DQ, Pearson ER, et al. Regulation of apolipopro-

tein M gene expression by MODY3 gene hepatocyte nuclear fac-

tor-1a. Diabetes. 2003;52(12):2989-2995.

42. Chamberlain AM, Folsom AR, Heckbert SR, Rosamond WD,

Cushman M. High-density lipoprotein cholesterol and venous

thromboembolism in the Longitudinal Investigation of Throm-

boembolism Etiology (LITE). Blood. 2008;112(7):2675-2680.

43. Deguchi H, Pecheniuk NM, Elias DJ, Averell PM, Griffin JH.

High-density lipoprotein deficiency and dyslipoproteinemia asso-

ciated with venous thrombosis in men. Circulation. 2005;112(6):

893-899.

44. Braekkan S, Borch K, Mathiesen E, Njølstad I, Hansen J. HDL-

cholesterol and future risk of venous thromboembolism: the

Tromsø study. J Thromb Haemost. 2009;7(8):1428-1430.

45. Wattanakit K, Lutsey PL, Bell EJ, et al. Association between

cardiovascular disease risk factors and occurrence of venous

thromboembolism: a time-dependent analysis. Thromb Haemost.

2012;108(3):508.

46. Everett B, Glynn R, Buring J, Ridker P. Lipid biomarkers, hor-

mone therapy and the risk of venous thromboembolism in women.

J Thromb Haemost. 2009;7(4):588-596.

422 Clinical and Applied Thrombosis/Hemostasis 24(3)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


