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Abstract t 
Acquiredd and inherited thrombophilic factors increase the risk for (recurrent) 

venouss thrombotic disease. However, littl e is known about the pathophysiological 

mechanismss causing these recurrences, or persistence of thrombosis despite 

adequatee treatment. Because residual thrombosis has been associated with worse 

prognosticc outcome, we have studied the prevalence of residual thrombotic lesions 

alterr anticoagulant treatment in patients with dee]) venous thrombosis of the leg 

andd thrombophilia. Thrombotic parameters as assessed by ultrasonography after 

aa 12-week course of'anticoagulants were used. 

Bothh thrombophilia in general and acquired thrombophilia in particular were 

foundd to be associated with the extent of residual thrombosis. Of the individual 

thrombophilicc factors, protein C deficiency, prothrombin 20210A mutation, active 

malignantt disease and lupus anticoagulant were associated with increased risk of 

residuall  thrombotic mass. 

Patientss with inherited thrombophilia did not differ from patients without any 

thrombophilicc abnormality concerning residual thrombotic mass (RR:1.3 (0.9-

1.8)),, while acquired thrombophilic disorders increased the risk for residual 

thromboticc mass as compared to patients without any defect (RR: 1.7 (1.2-2.2)). 

However,, the mechanisms by which various thrombophilic disorders cause 

persistencee of thrombotic lesions remain unknown, and the usefulness of 

thromboticc parameters for clinical practice will have to be investigated. 



Introduction n 
Acquiredd aud inherited thrombophilic factors are associated with a tendency to 

developp venous thromboembolism (VTK) . Although it is known that some 

(acciuired)) thrombophilic states, lor example the antiphospholipid syndrome, 

malignancyy and elevated clotting factor VIII:c , as well as persistence ol thrombotic 

obstruction,, increase the risk for recurrence of VTE, littl e is known about the 

pathophysiologicall  mechanisms causing these recurrences '"\ 

Sincee residual thrombosis may be an important risk factor for recurrent thrombotic 

disease,, it would be interesting to know whether the presence of thrombophilia 

influencess the location and extension of thrombotic lesions and their recovery 

alterr treatment with antithrombotic agents l. One may hypothesise that thrombotic 

lesionss of thrombophilic patients do not resolve as well as lesions in patients 

withoutt such abnormalities. 

Too examine whether thrombophilia is associated with the extent of residual 

thrombosiss after anticoagulant treatment, we used the dataset of a clinical trial on 

secondaryy prophylaxis of VTE in patients with acute proximal deep venous 

thrombosiss of the leg (DVT) '. 

Methods s 
Studyy Population and Design 

Patientss with symptomatic DVT from two Dutch teaching hospitals participating 

inn a dose-finding study, described in detail elsewhere, comprised the study 

.. In brief, this study was a multicenter double blind trial on the dose-

effectt relationship of subcutaneous longacting pentasaccharide (Idraparinux; 

Organon,, Oss, The Netherlands and Sanoli-Synthelabo, Paris, France) versus 

ann oral vitamin K antagonist (Warfarin) in the 12-week treatment of secondary 

prophylaxiss of VTE. Patients were randomised to either Idraparinux 2.<> mg, 5 

mg,, 7.5 mg, 10.0 mg or vitamin K antagonist after approximately one week of 

low-molecularr weight heparin (Enoxaparin 2dd 0.1 ml/kg). One of the primary 

ellicacyy outcome parameters was the composite of change in thrombotic burden 

ass assessed by compression ultrasonography (CUS) and perfusion lung scanning. 

Ultrasonography,, using real time li-mode with compression only, was performed 

usingg a standard 5 to 12 M i l / linear array transducer and was performed by the 

samee radiologists in each centre. Veins were scanned in the transverse plane 

only.. In all patients common femoral, superficial femoral and popliteal veins 

weree evaluated, without attempts lo identifv isolated calf vein thrombosisUJ. 



Thee first Cl S (Cl S1) was performed at the day at which Idraparinux or warfarin 

weree started, the second ultrasound (Cl S2) was performed alter 12 weeks of" 

treatment. . 

Patientss with a history of" D \ T in the ipsilatcral leg in which acute D \ T had 

heenn diagnosed could participate if complete normalisation of thrombosis in 

thatt leg had been documented prior to the recurrent symptomatic D V I . 

Forr the present analysis, all patients who had completed the study and in whom 

screeningg tor thrombophilia had l>eeii performed, were included. Since the study 

resultss showed a comparable efficacy outcome with respect to dirombotic burden 

(Cll  S and ix.-mision lung scan parameters together) in patients treated with Idraparinux 

2..11 mg, 5 mg, 7.5 mgand warfarin, we pooled die data for the present analyses. 

Residuall  Thrombotic Lesions 

Thee main outcome for this analysis was residual thrombus mass alter 12 weeks 

off  treatment as measured by compression ultrasonography. 

'Residuall  thrombus mass' was used to label the state of no full recovery of 

thrombuss mass after three months of treatment. 'Normalisation' was defined as 

aa diameter of less than or equal to 2 mm at each of the three sites. 'Deterioration' 

wass defined as an increase in diameter of more than 2 mm or a thrombus growth 

off  nlore than 25% at any site. Other results were classified as 'no relevant change'. 

Thee thrombus location was defined by the location of non-compressibility at the 

levell  of either at the popliteal, superficial femoral or common femoral vein. 

Screeningg for Thrombophil ia 

Thrombophiliaa was defined as having active malignant disease or the antiphos-

pholipidd syndrome (acquired thrombophilia) or having abnormal test results for 

otherr (hereditary) thrombophilic defects. Antithrombin deficiency, protein S 

deficiency,, protein C deficiency, Factor V leiden mutation, prothrombin 20210A 

mutation,, mild hypcrhomocysteinemia and elevated FVIIFc were considered to 

bee hereditary thrombophilic factors. 

Antithrombinn antigen concentrations were measured using the Asseraplate 

Antithrombinn Kit (lioehringer, Mannheim, Germany)M . Protein C activity was 

measuredd by using the Protein C Reagent Kit (Behringwerke, Marburg, Germany)''. 

Concentrationss of total and free protein S were measured by ELLS A using rabbit 

antiproteinn S polyclonal antibody (DAKO, Glostrub, Denmark) and the L5C4 

antiproteinn S monoclonal antibody (Serbio, Gcnnevilliers, France)"1. Lupus 

anticoagulantt was determined using a panel of coagulation tests, including the 



activatedd partial thromboplastin time (aFFT), the dilute Russel viper venom time 

( d R W T)) and the kaolin clotting time (KCT), while anticardiolipin antibodies 

weree detected and quantified by LLISA" . Factor V Leiden mutation (FVL) and 

prothrombinn 20210A mutation were determined by standard polymerase chain 

reaction-basedd assays as described before l213. Homocysteine measurements 

includingg a loading test were performed. Total (free plus protein bound) 

homocysteinee concentrations were measured by using tri-n-butylphosphine as 

reducingg agent and ammonium 7-fluorobenzo-2-oxa-l,3-diazole-4-sulphate as the 

fluorochromophore,, followed by high-pressure liquid chromatography with 

fluorescencee detection'l . Clotting factor VII I (FVIILc) was measured by an one-

stagee clotting assay, three months after the diagnosis of DVT 1 ' . 

Thee following reference values were used: antithrombin: 80 to 120%; total protein 

S:: 65% to 120%; free protein S: 26% to 120%; protein C activity; 65% to 130%; 

elevatedd FVIILc : > 1.50%; homocysteine: fasting res. after loading levels in women 

<18.33 microMol/L and < 56.2 microMol/L and in men <1(>.9 microMol/L res. 

<47.00 microMol/L. 

Statisticall  Analysis 

Patientss with individual thrombophilic factors or with combinations of thrombo-

philicc factors were compared to individuals without thrombophilia (reference 

population). . 

Forr the comparisons among patients with different thrombophilic factors, Chi-

squaree tests were applied for comparing distribution of dichotomous data, and 

relativee risks (RR) and their corresponding 95% confidence intervals (CI) were 

calculated.. P-values of <0.0.J were considered to be statistically significant. 

Results s 
Studyy Population 

AA total of 64 patients were eligible for analysis (44%) male, mean age .34 years). 

Tablee 1 lists the observed thrombophilic defects. One or more defects were 

foundd in 53% of patients, while k>% of all patients had an inherited thrombophilic 

defect.. Patients with thrombophilia were comparable with respect to sex (p=0.7) 

andd age (p=0.2) to those without thrombophilia. Of the individual thrombophilic 

defects,, factor V loeiden mutation was the most prevalent (20%)). Two patients 

(3%)) had an active form of malignant disease. None of the studied patients 

developedd recurrent VFL during the study or one-month follow-up period. 
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Tablee 1 Thrombophilie lactors m patients (n.'Yi). 

Patientss with any thrombophilie factor 
Thromlx>phihcc factors 

Factorr V loeiden imitation" 
Mil dd h\perhoinocysteiiicinia 
Elevatedd F\'III:<-
Proteinn S deficiency 
Protliroiiibinn 20210A mutation" 
Positivee aiiücaidiolrpiii antilxxly It̂ (i 
Positivee aiiticardiolipin antilxxly IgM 
Proteinn C deficiency 
Lupuss anticoagulant 
Activee malignancy 

Patientss with a combination of ihrombophilic lactors 
Patientss with inherited thrombophilia 
Patientss with acquired thrombophilia * 
Patientss without ihrombophilic factors 

:n n 

in n 
12 2 
l i i 

2 2 
2 2 
2 2 
2 2 

11 1 
2!» » 

,> > 
30 0 

LLrrM) M) 

(20) ) 

(19) ) 
(17) ) 

(M) ) 
C-5) ) 

ÏA) ÏA) 
(H) ) 
(17) ) 

(1.3) ) 

(S) ) 
( 1 7) ) 

""  all were heterozygous carriers.= This jjroup includes patients with protein S and (_' deficiency, lactor V 
Ix:idcnn mutation, Prolhronibin 20210A mutation, mild hyperhoinocysleinemia and elevated FYIIhc. 
' 'Thiss group includes patients with malignancy, positive luj)us anticoagulant and positive anlicardiolipin 
antibodies s 

Thrombot icc Parameters 

Theree were no statistically significant ultrasonographic differences on the first 

compressionn ultrasonographic assessment between patients with and without 

thrombophilia. . 

Off  the three locations, the popliteal vein was most frequently non-compressible 

onn both CUS measurements (Table 2). After 12 weeks of anticoagulant treatment 

residuall  thrombotic lesions in the popliteal vein were more often present in 

patientss with thrombophilia as compared to patients without thrombophilia (RR: 

2.33 (1.0-3.2)). Furthermore, patients with acquired thrombophilia had more often 

residuall  thrombotic mass in the popliteal vein as compared to patients with 

inheritedd thrombophilia (RR: 1.7 (1.2-2.3)). 

Theree were no differences in the states 'deterioration' or 'no relevant change' at 

thee various locations when various groups were compared (thrombophilia vs. no 

thrombophilia;; groups of ihrombophilic disorders vs. no thrombophilia; individual 

thrombophil iee defects vs. no thrombophil ia). For example, 'deterioration' 

occurredd in 3% of all patients with thrombophilia as compared to 1% in patients 

withoutt thrombophilia (RR: 0.9 (CI: 0.2-4.1)) and 'no relevant change' was found 

inn ,>() percent ol all thrombophilie patients compared to 43% of patients without 

thrombophiliaa (RR: 1.2 (0.9-1.6)). Patients with one thrombophilie factor did 

nott dilfer from patients without thrombophilie defects with respect to residual 



Tabicc 2 locations ol non-conipressibilily on compression ultrasounds 1 and 2. 

Thrombophilicc Non-compressibility Non-compressibility Non-eomprcssibililv 
factorr of popliteal vein of superficial femoral of common femoral 

(n,, %#) vein (n, %#) vein (n, %#) 

cusll  cus2 cusl cus2 ens 1 

Noo tliroinlx>pliili a 
Anyy ihromlx>pliilia 
Factorr V leiden imitation 
Mil dd hyperhomocystcinemia 
KJevatedd FYIII x 
Proteinn S deficiency 
Prothrombinn 20210A mutation 
Proteinn C deficiency' 
Ln])uss anticoagulant 
Activee malignancy 

222 (7-5) 
300 (88) 
122 (92) 
100 (83) 
99 (82) 
22 (67 

inn 3 (100) 
22 (100) 
22 (100) 
22 (100) 

99 (30) 
233 (08) 

77 (.3.3) 
88 (67) 
8(71) ) 
22 (07) 
33 (100) 
22 (100) 
22 (100) 
22 (100) 

133 (13) 
199 (.36) 
99 (69) 
66 (.30) 
77 «> 1) 
22 ((i7) 
11 (33) 
22 (100) 
22 (100) 
22 (100) 

111 (37) 
1.33 (U) 
66 (Mi) 
22 (17) 
11 (3(3) 
22 (07) 
22 (07) 
11 (.30) 
11 (.30) 
11 (.30) 

11(17) ) 
99 (27) 
11 (31) 
.33 (12) 

--
--
11 (33) 

--
22 (KM)) 

--

122 ) 
77 (21) 
11 (8) 
22 (17) 

--
--
11 (33) 

--
11 (.30) 

--

percentagee ol total niimlxT of patients with lhromlx)philic factor 

thromboticc mass on the second CUS (RR: 1.3 (0.9-1.8)). However, patients with 

threee thrombophilic factors had an increased risk for residual thrombotic mass 

ass compared to patients without thrombophilia (RR: 1.7 (1.2-2.2)). 

Patientss with inherited thrombophilia did not differ from patients without any 

thrombophilicc abnormality (RR: 1.3 (0.9-1.8)), while acquired thrombophilic 

disorderss increased the risk for residual thrombotic mass as compared to patients 

withoutt thrombophilia (RR: 1.7(1.2-2.2)). As compared to inherited thrombophilia, 

acquiredd thrombophilia increased this risk as well (RR: 1.3 (1.1-1.6)). 

Whenn individual thrombophilic factors were compared to the control group, 

proteinn C deficiency, prothrombin 20210A mutation, lupus anticoagulant and 

activee malignancy were risk factors for residual thrombotic mass at the second 

CUSS (all relative risks are 1.7 (1.2-2.2)). Transient risk factors for VTE (e.g. 

immobilisation,, use of oral contraceptives), use ol pentasaccharide or warfarin, 

sex,, age, and weight were not associated with important effects on ultrasonographic 

thromboticc parameters. 

Discussion n 
Thee results of this study show that patients with thrombophilia, in particular acquired 

conditions,, have an increased prevalence of residual thrombotic mass in the central 

venouss tract, as assessed by CUS alter a 12-week course of antithrombotic therapy. 

Thiss was most notable in the popliteal vein. Of thee individual thrombophilic factors, 
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proteinn C deficiency, prothrombin 202tOA mutation, active malignant disease 

andd lupus anticoagulant were associated with increased risk of' persistence of' 

thromboticc burden. 

Ourr findings are consistent with die observed increased recurrence risk in patients 

withh malignancy or lupus anticoagulant, and the observation in a recently published 

studyy diat tfie risk for recurrence is considerably higher in patients with residual 

venouss thrombosis on ultrasonography as compared to patients with complete 

normalisationn lxl. The prospective study performed by Prandoni et al. found 

alsoo an association between thrombophilia and residual thrombosis, although 

screeningg for thrombophilia was less extensive than in our study, patients with 

malignancyy were not studied, and the primary outcome was recurrent thrombo-

embolicc disease '. 

Thee mechanisms by which various thrombophilie disorders cause persistence of 

thromboticc lesions however remain unknown. 

Somee methodological issues warrant comment. First, although our study had a 

modestt sample size, we were able to detect significant risk increases. Second, we 

usedd a subsample of screened patients with DV T participating in a randomised 

controlledd study. The observed prevalence of thrombophilie defects in our study 

800 sample was however consistent with known cohorts of consecutive patients with 

venouss thromboembolism N>. 

Inn conclusion, patients with in particular acquired thrombophilia have an increased 

prevalencee of residual thrombotic mass, which may explain their higher risk lor 

recurrentt venous thrombosis. 
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