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Abstract t 

Background:Background: People with venous thromboembolism (VTE) are generally treated for 

fivefive days with intravenous unfractionated heparin or subcutaneous low-molecular-

weightt heparins (LMWH) followed by three months of vitamin K antagonists (VKA ) 

treatment.. Treatment with VKA requires regular laboratory measurements and some 

patientss have contraindications for this treatment. Objectives: To evaluate the efficacy 

andd safety of long-term treatment of VTE with LMWH compared to VKA . Search 

strategy:strategy: Searches of MEDLINE, EMBASE and ISI Web of Science, the Specialized 

Trialss Register of the Cochrane Peripheral Vascular Disease Group and the Cochrane 

Controlledd Trials Register were made and relevant journals were hand-searched. 

Additionall  trials were sought through communication with colleagues and 

pharmaceuticall  companies. Selection criteria: Two reviewers evaluated studies 

independentlyy for methodological quality. Data collection & analysis: Two reviewers 

extractedd data independently. Primary analysis concerned all trial participants during 

thee period of randomized treatment. Separate analyses were performed for category I 

andd category II studies; i.e. studies using similar treatments initially in both study arms, 

andd those that did not; and the different periods of follow-up. Main results: All seven 

studiess fulfillin g our criteria combined, a statistically non-significant reduction in the 

riskk of recurrent VTE favoring LMWH treatment (OR 0.70, 95% CI: 0.42-1.16) was 

found.. Analysis of pooled data for category I studies showed a non-significant 

reductionn in the risk of recurrent VTE favoring LMWH treatment (OR 0.75, 95% CI: 

0.40-1.39).. Omitting a potentially confounded study, a statistically non-significant 

reductionn in the risk of recurrent VTE favoring VKA treatment remained (OR 1.95, 

95%% CI: 0.74-5.19). Al l studies combined, the difference in bleeding significantly 

favoredd treatment with LMWH (OR 0.38, 95% CI: 0.15-0.94), however, considering 

onlyy category I studies a non-significant trend favoring LMWH remained (OR 0.80, 

95%% CI: 0.21-3.00). No difference was observed in mortality (OR 1.51, 95% CI: 0.77-

2.97).. Conclusions: LMWH are possibly as effective as VKA in preventing 

symptomaticc VTE after an episode of symptomatic deep venous thrombosis, but are 

muchh more expensive. Treatment with LMWH is significantly safer than treatment with 

VK AA and may be a safe alternative in some patients; especially those in geographically 

inaccessiblee places, reluctant to visit the thrombosis service regularly, or with 
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contraindicationss to VKA . However, treatment with VKA remains the treatment of 

choicee for the majority of patients. 

Introduction n 

Symptomaticc venous thromboembolism (VTE) is a frequent disorder in medical 

practice,, affecting two to three persons out of every 1000 inhabitants per year. 

Symptomaticc VTE often occurs after surgery, trauma, and immobilization. 

Additionally,, the risk of symptomatic VTE increases in association with malignancies. 

Moreover,, hereditary thrombophilic conditions, such as factor V Leiden mutation and 

thee pro-thrombin G20210A allele, as well as deficiencies in antithrombin, protein C 

andd protein S, increase the risk for both spontaneously and secondary occurring 

thrombosis. . 

Thee primary aim of treatment of symptomatic VTE is the prevention of recurrent 

symptomaticc VTE, including potentially fatal pulmonary embolism (PE). Patients are 

usuallyy treated with an initial course of unfractionated heparin or low-molecular-weight 

heparinn (LMWH) (for approximately five to seven days) and vitamin K antagonist 

(VKA )) therapy, which is started simultaneously and continued for a period of at least 

threee months thereafter. The prolonged use of VKA has proven efficacy in comparison 

too placebo and low dose heparin.73,74 jfe u se of adjusted doses of subcutaneous 

unfractionatedd heparin in therapeutic doses is as effective as VKA in preventing 

recurrencee of symptomatic VTE, but both require regular laboratory monitoring.75 

Normall  practice is to use VKA to achieve a prolongation of the prothrombin time 

equivalentt to an International Normalized Ratio (INR) of 2.0 to 3.0.23 However, with 

thee use of VKA , there remains a considerable risk of major bleeding (approximately 3-

4%)) in the first three months of treatment.76 Moreover, in some patients it is difficult 

too achieve a stable INR in the therapeutic range, which leads to an increased risk of 

bleedingg complications. 

Long-termm treatment of symptomatic VTE with LMWH has been proposed in the 

hopee of minimizing the risk of bleeding complications. LMWH have been compared to 

unfractionatedd heparin in the initial treatment of symptomatic VTE, and are associated 

withh a statistically significant reduction in major bleeding.77 Moreover, use of LMWH 

iss less frequently complicated by thrombocytopeniâ and osteoporosis29,30 than use 
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off  unfractionated heparin, and these compounds do not require laboratory monitoring. 

Therefore,, if the efficacy and safety of LMWH are comparable to VKA , they could be 

usedd in the long-term treatment of symptomatic VTE. This would be especially 

importantt for patients in whom VKA are contraindicated or impractical, e.g. pregnant 

women,, or those living in geographically inaccessible places. 

Thee purpose of this review was to evaluate the efficacy and safety of long-term 

treatmentt of symptomatic VTE with LMWH compared to long-term treatment with 

VKA . . 

Methods s 

CriteriaCriteria for considering studies for this review 

TypesTypes of studies 

Studiess were considered in which patients were randomly allocated to long-term 

treatmentt with VKA or LMWH. Studies were excluded if they were duplicate reports 

orr preliminary reports of data later presented in full. 

TypesTypes of participants 

Studiess were considered if patients with symptomatic VTE were included. Studies 

weree excluded if accepted objective tests were not used to confirm the diagnosis of 

deepp venous thrombosis (DVT) (venography, ultrasound or any sequence of tests that 

resultss in a high positive predictive value for the diagnosis of symptomatic DVT) or the 

diagnosiss of PE (high probability ventilation-perfusion long scan or pulmonary 

angiography). . 

TypesTypes of interventions 

Studiess were included if VKA were compared with LMWH for the long-term 

treatmentt of symptomatic VTE. Studies were included if the initial treatment for 

symptomaticc VTE consisted of LMWH or unfractionated heparin for five to ten days. 

TypesTypes of outcome measures 

Primaryy outcomes were the incidence of recurrent symptomatic VTE, the occurrence 

off  major bleeding complications, and mortality. Studies were excluded for the 
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evaluationn of bleeding complications if the definition of major and minor bleeding was 

unclear. . 

Thee following criteria were accepted for the diagnosis of recurrent symptomatic 

DVT:: an extension of an intraluminal filling  defect on a venogram, or a new 

intraluminall  fillin g defect, or an extension of non-visualization of proximal veins in the 

presencee of a sudden cut-off defect on a venogram seen on at least two projections. 

Wheree no previous venogram was available for comparison, an intraluminal-filling 

defectt sufficed. Where no venogram was available, abnormal results of compression 

ultrasonographyy in an area where compression had been normal, or a substantial 

increasee in the diameter of the thrombus during full compression at the popliteal or 

femorall  vein.65,66 were accepted. Or, where neither a venogram nor an 

ultrasonographicc study was available, a change in the results of impedance 

plethysmographyy from normal to abnormal, accompanied by a change from negative to 

positivee result on a D-dimer test were acceptable. 

Thee following criteria were accepted for recurrent PE: a new intraluminal fillin g 

defect,, an extension of an existing defect, or the sudden cut-off of vessels more than 2.5 

mmm in diameter on a pulmonary angiogram. Where no prior pulmonary angiogram was 

available,, an intraluminal fillin g defect or sudden cut-off of vessels more than 2.5 mm 

inn diameter on a pulmonary angiogram was sufficient. Where no pulmonary angiogram 

wass available, a defect of at least 75% of a segment on the perfusion scan with normal 

ventilationn was accepted. Where the ventilation-perfusion scan was non-diagnostic (and 

noo pulmonary angiogram was available), satisfaction of the above criteria for DVT was 

acceptable.. PE demonstrated at autopsy was also acceptable. 

Hemorrhagess were classified as major if they were clinically overt and associated 

withh a fall in hemoglobin level of 2 g/dl (1.6 mM) or more; clinically overt and leading 

too a transfusion of two or more units of packed cells; intracranial; retroperitoneal; 

leadingg directly to death; leading to interruption of antithrombotic treatment or 

(re)operation. . 

SearchSearch strategy for identification of studies 

Thiss review has drawn on the search strategy developed for the Cochrane Peripheral 

Vascularr Diseases Group as a whole. Publications describing (or which might describe) 

RCTss of comparisons between VKA and LMWH for long-term treatment of 

symptomaticc VTE were sought through electronic searches of the Cochrane Peripheral 
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Vascularr Diseases Specialised Trials Register (May 2001), and the Cochrane 

Controlledd Trials Register (Issue 2, 2001). Briefly, the Specialised Trials Register of 

thee Group has been constructed from regular electronic searches of MEDLINE (1966 

onwards),, EMBASE (1980 onwards), and the Cochrane Controlled Trials Register; and 

throughh handsearching 38 relevant journals and numerous conference proceedings. 

Relevantt trials are entered into the Register. The full list of journals and conference 

proceedings,, as well as the search strategies for the electronic databases, are described 

inn the 'Search strategies for the identification of studies' section within the editorial 

informationn about the Cochrane Peripheral Vascular Diseases Group. 

Additionall  trials were sought through electronic searches of IS1 (International 

Scientificc Information) the Web of Science. In addition, randomized clinical trials were 

locatedd through personal communication with colleagues. Where necessary, 

pharmaceuticall  companies were contacted. 

Thee following search strategy was used to search the Cochrane Controlled Trials 

register,, in short: (warfarin OR coumarins OR Coumadin) AND (low-molecular-weight 

heparinn OR LMWH) AND (embolism OR Thrombosis OR DVT OR pulmonary 

embolismm OR thromboembolism) 

Thee search strategy of the Cochrane Peripheral Vascular Diseases Group was 

supplementedd by the following search strategy for identifying possible trials that 

comparee VKA and LMWH for the long-term treatment of symptomatic VTE: 

Forr the MEDLINE database we used in short (last search 01 May 2001): 

Expp VTE/ AND exp Heparin, low-molecular-weight/ AND exp coumarins/ AND exp 

recurrence/ / 

Forr the EMBASE database we used in short (last search 01 May 2001): 

Expp VTE/ AND exp low molecular weight heparin/ AND exp coumarin/ AND exp 

recurrentt disease/ 

Forr the ISI the Web of Science database we used in short (last search 01 May 2001): 

Randomizedd controlled trials.mp AND VTE.mp AND low-molecular-weight 

heparin.mpp AND coumarins.mp AND recurrent disease 
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MethodsMethods of the review 

SelectionSelection of studies 

Evaluationss of potentially eligible studies to confirm eligibility and methodological 

qualityy were performed independently by two reviewers. Disagreements were resolved 

byy discussion and by consulting a third reviewer. 

QualityQuality of studies 

Thee adequacy of concealment of allocation prior to randomization (clearly 

concealed,, unclear if concealed, and clearly not concealed), double-blind nature of the 

studyy and the use of blind assessment of the outcome measures were assessed. Trials 

weree classified into two categories. Category I studies, were those studies with a high 

methodologicall  quality: i.e. clearly concealed randomization, AND double-blind 

treatmentt or blinded assessment of the outcome measures. Category II studies were 

thosee studies with a lower level of methodological quality: i.e. unclear or clearly not 

concealedd randomization, OR blind outcome assessment not implemented. 

DataData extraction 

Eligiblee articles were reviewed and summary information extracted. The following 

informationn was sought: patient characteristics (age, gender, co-morbidity); number of 

patientss in each treatment arm; duration of therapy; type of anticoagulant (VKA and 

loww molecular weight heparin); the incidence and the timing of recurrent VTE, major 

bleedingg complications, and mortality. The data were extracted independently by two 

reviewerss using a standard form. 

StatisticalStatistical analysis 

Thee incidence of recurrent symptomatic VTE and major bleeding for the different 

treatmentt arms were used to calculate an odds ratio separately for each trial. These odds 

ratioss were combined across studies, giving weight to the number of events in each of 

thee two treatment groups in each separate study using the Mantel-Haenszel procedure, 

whichh assumes a fixed treatment effect.78,79 

Primaryy analysis concerned all patients in the studies, during the period of 

randomizedd treatment. If the period of randomized treatment differed, analyses per 

periodd of treatment were performed. Additionally the primary analyses were performed 

forr category 1 and category II studies separately. Separate analyses were performed for 

thee studies that used similar initial treatment in both study arms and those that used 

33 3 



ChapterChapter 3 

differentt treatment regimes during the initial treatment for PE or DVT (i.e. LMWH 

versuss unfractionated heparin in the initial treatment of symptomatic VTE, a potential 

sourcee of confounding). An additional analysis concerned the total period of follow-up 

inn the different studies. 

Al ll  analyses were according to the intention to treat analysis. When the individual 

studiess did not use intention-to-treat analyses, the analyses of this review were on the 

basiss of the data provided by the individual study. 

Thee statistical appropriateness of combining the trials was addressed with a 

statisticall  test of homogeneity, which considers whether differences in treatment effect 

overr individual trials are consistent with natural variation around a constant effect.79 

Results s 

DescriptionDescription of studies 

Ninee trials were identified, that fulfilled our inclusion criteria. Two studies were 

excluded:: one because it was a duplicate report,80 and the other because the data were 

laterr published in full by Das et al.81 An additional paper by Hull et al.82 j s a report 

off  a study that is still being conducted. 

MethodologicalMethodological quality of included studies 

Inn three studies adequately concealed randomization was used.83-85 Das 3̂ used 

blockk randomization to allocate treatment. A computer-derived treatment schedule was 

usedd in the study of Pini.84 Finally, in the study of Gonzalez-Fajardo,5̂ a computer 

schedulee was reportedly used to assign patients to one of the two groups. In all three 

studiess treatment was not blinded. The outcome assessment was blinded in all these 

studies.. Das 3̂ used radiologists unaware of treatment allocation. Pini84 Used an 

independentt panel of physicians who were unaware of treatment allocation. Finally, 

Gonzalez-Fajardo°55 used two blinded observers to assess the outcome of the 

venograms.. These three studies were classified as category I. 

Thee studies by Lopez-Beret̂ and Veiga^̂  did n ot use a clearly concealed 

randomizationn procedure. Randomization in the study of Lopaciuk Ŝ was not clearly 

concealedd and outcome measures were not blindly assessed. Hamann9̂ did n ot use a 
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clearlyy concealed randomization procedure, nor was blinded outcome assessment used 

inn this study. These four studies were classified as category II . 

Sixx studies used similar initial treatment in both treatment arms.8^,84,86-89 

However,, in the study of Gonzalez-Fajardo,85 the initial treatment in the LMWH arm 

consistedd of subcutaneous enoxaparin administered twice daily for ten days, while the 

initiall  treatment in the VKA arm consisted of a course of intravenous unfractionated 

heparin. . 

Thee seven randomized clinical t r ia ls,8 3 - 89 were published between 1994 and 2001 

andd included a total of 1137 patients. All seven studies included only patients with 

DVT.. Two studies83* 85 compared long-term treatment of VKA with long-term 

treatmentt with LMWH for the prevention of recurrent symptomatic VTE, during three 

monthss of treatment. Some patients in two other studies8 4'88 received additional 

treatmentt with either LMWH or VKA for an additional three to nine months, this 

prolongationn of treatment was not, however, divided evenly between the two treatment 

arms.. More patients in the VKA treatment group continued the allocated treatment. The 

patients,, in the other three studies,86^87,89 received either a course of three months or 

aa course of six months of allocated treatment, depending on the severity of the DVT 

andd on whether the patients had recurrent DVT. The treatment durations were evenly 

dividedd between the treatment arms in these studies. 

Das833 reported a total of 19 patients (18%) who did not complete the study 

accordingg to the protocol, six patients in the LMWH group did not complete the three 

monthss of follow-up (one death, one severe illness, two PE, one loss to follow-up, one 

inadequatee venogram). Thirteen patients in the VKA group did not complete the three 

monthss of follow-up (three deaths, three severe illness, one PE, three loss to follow-up, 

threee inadequate venogram). The analyses of these patients were according to the 

intention-to-treatt analysis. Pini84 followed all patients for the total follow-up period, 

andd intention-to-treat analysis was provided. Gonzalez-Fajardo85 excluded 20 (11%) 

patientss from the analysis, eight patients in the LMWH arm and 12 in the VKA arm. 

Intention-to-treatt analysis was not provided in this paper and outcome data on these 

patientss were also not provided (in total 12 patients had no second venogram, in five 

patientss treatment was not conducted properly, and three patients were lost to follow-
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up).. Lopaciuk88 excluded a total of nine patients after randomization, intention-to-

treatt analyses was not provided for in the analyses. Three patients in the LMWH group 

(onee sudden death during initial treatment, PE (day three) and vena caval filter insertion 

(dayy 14), one initial treatment changed to unfractionated heparin) and six patients in the 

VK AA group (two exclusion criterion overlooked (vein compression by arterial 

aneurysm),, three consent withdrawal, one initial treatment changed to thrombectomy) 

didd not complete the study according to the protocol. Veiga87 and Lopez-Beret86 

reportt all patients' follow-up, no patients were lost to follow-up. Quality of treatment 

withh VKA , defined as an INR between 2.0 and 3.0 was provided in five studies.83" 87 

IncidenceIncidence of recurrent symptomatic VTE, during active treatment: 

Al ll  seven category I and II studies reported the occurrence of recurrent symptomatic 

VTEE during the first three to six months after randomization. Six studies showed no 

statisticallyy significant differences between LMWH and VKA treatment.83,84,86-89 

Inn contrast, the study of Gonzalez-Fajardo85 found a statistically significant OR of 

0.388 (95% CI: 0.17-0.86) in favor of LMWH. 

Inn the seven combined studies, shown in Figure 1, a total of 38 of the 569 patients 

(6.7%)) in the VKA group had recurrent symptomatic VTE, versus 27 of the 568 

patientss (4.8%) in the LMWH group, that is a statistically non-significant reduction of 

thee risk of recurrent symptomatic VTE in favor of LMWH treatment (OR 0.70, 95% 

CI:: 0.42, 1.16). The test for heterogeneity was negative (p = 0.09). 

Whenn considering only category I studies,83"85 a t o t a| 0f 25 of the 241 patients 

(10.4%)) had recurrent symptomatic VTE in the VKA arm, versus 19 of the 236 patients 

(8.1%)) allocated to LMW H treatment in the three months of treatment. Analysis of the 

pooledd data showed a statistically non-significant reduction of the risk of recurrent 

symptomaticc VTE in favor of LMWH treatment (OR 0.75, 95% CI: 0.40-1.39). The test 

forr heterogeneity was positive (p = 0.03). 

Thee category I study of Gonzalez-Fajardo85 was possibly confounded by a 

differencee in the initial treatment and it produced an odds ratio in favor of LMWH of 

0.388 (95% CI: 0.17-0.86). Therefore, the two category I studies,83^84 that compared a 

VK AA against LMWH for the long-term treatment of symptomatic VTE used the same 

initiall  treatment in both arms, were considered in a separate analysis. Six of the 149 

patientss (4.0%) in the VKA arm, versus 11 of the 143 patients (7.7%) in the LMWH 
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groupp had recurrent symptomatic VTE in these two studies. Analysis of the pooled data 

showedd a statistically non-significant reduction of the risk of recurrent symptomatic 

VT EE in favor of VK A treatment (OR 1.95, 9 5% CI: 0.74-5.19). The test for 

heterogeneityy was negative (p = 0.57). 

RecurrentRecurrent symptomatic VTE during the additional period of follow-up after cessation 

ofof active treatment 

Twoo category I and four category II studies84-89 evaluated a period of six to nine 

monthss after cessation of the allocated treatment. A total of 18 of the 514 patients 

(3.5%)) in the VK A group, versus a total of 26 of the 518 patients (5.0%) in the arm 

allocatedd to L M W H treatment experienced an episode of recurrent symptomatic VTE. 

Combinedd analysis showed a statistically non-significant difference in recurrent 

symptomaticc VT E in favor of VK A treatment (OR 1.46, 9 5% CI: 0.80-2.69). The test 

forr heterogeneity was negative (p = 0.47). Pini84 a n (j Gonzalez-Fajardo85 were the 

onlyy two category I studies that evaluated an additional period of nine months after 

cessationn of the allocated treatment. A total of seven of the 186 patients (3.8%) in the 

VK AA arm, versus a total 13 of the 186 patients (7.0%) in the L M W H arm experienced 

Study y LMWH H VKA A 
n/N N 

PetoOR R 
95%% CI 

Weight t 
% % 

PetoOR R 
95%% CI 

Pinii  1994 
Dass 1996 
Hamannn 1998 
Gonzalezz 1999 
Lopaciukk 1999 
Veigaa 2000 
Lopezz 2001 

6/93 3 
5/50 0 

4/94 4 
2/55 5 

8/93 3 
3/101 1 
2/50 0 
0/81 1 

Totall  (95% CI) 27/568 

19/92 2 
7/101 1 
1/50 0 
3/77 7 

38/569 9 

Testt for heterogeneity: CM'=10.94, AH ( ]F0.09), 1=45.1% 

4 4 
16 6 
11 1 

39 9 
15 5 

->> 5 
5 5 

1,54(0.43-5.49) ) 
2.75(0.60-12.69) ) 

1.50(0.26-8.84) ) 
0.38(0.17-0.86) ) 
0.43(0.12-1.54) ) 
1.97(0.20-19.43) ) 
0.13(0.01-1.22) ) 

0.70(0.42-1.16) ) 

0.11 0.2 0.5 1 2 5 10 

Favourss LMWH Favours VKA 

Figuree 1: recurrence of symptomatic venous thromboembolism for the category I and category II 

studiess combined during the first three months of allocated treatment 
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ann episode of recurrent symptomatic VTE. Combined analysis showed a statistically 

non-significantt difference in thromboembolic complications in favor of VKA treatment 

(ORR 1.90, 95% CI: 0.77-4.68). It should be noted that in the study by Pini§4 34 0f the 

944 patients used the VKA during an additional three months, and 14 of the 94 patients 

usedd the VKA for an additional nine months, whereas in the LMWH group all 93 

patientss stopped their assigned treatment after three months. 

IncidenceIncidence of major bleeding 

Figuree 2 depicts all seven category I and II studies reporting the incidence of major 

bleedingg during allocated treatment. Six studies did not find a statistically significant 

differencee between the two groups. In contrast the study by Lopez- Beret86 w as the 

onlyy study that found a statistically significant difference in favor of the LMW H group 

(ORR 0.12, 95% CI: 0.02-0.89). Analysis of the pooled studies showed major bleeding 

complicationss in 14 of the 569 patients (2.5%) in the VKA arm, versus five of the 568 

patientss (0.9%) in the LMWH group. This difference is statistically significant in favor 

off  LMW H therapy (OR 0.38, 95% CI: 0.15-0.94). The test for heterogeneity was 

negativee (p = 0.51). 

Study y LMWH H 
n/N N 

VKA A 
n/N N 

PctoOR R 
95%% CI 

Weight t 
% % 

Petoo OR 
95%% CI 

Pinii  1994 3/93 3/94 
Dass 1996 0/50 0/55 
Hamannn 1998 0/100 2/100 
Gonzalezz 1999 1/93 2/92 
Lopaciukk 1999 1/101 1/101 
Veigaa 2000 0/50 2/50 
Lopezz 2001 0/81 4/77 

Totall  (95% CI) 5/568 14/569 

Testt for heterogeneity: Chi'=4.25, <lf=5 (n=0.51), N % 

*+--

--

31 1 

11 1 
16 6 

-»» 11 
11 1 
21 1 

1.01(0.20-5.12) ) 
Nott estimable 

0.13(0.01-2.16) ) 
0.50(0.05-4.91) ) 
1.00(0.06-16.10) ) 
0.13(0.01-2.15) ) 
0.12(0.02-0.89) ) 

0.38(0.15-0.94) ) 

IUU 9.2 0.5 1 2 5 10 

Favourss LMWH Favours VKA 

Figuree 2: major bleeding complications for the category I and category 11 studies combined during 

thee first three months of allocated treatment. 
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Studv v LMWH H 
n/N N 

VKA A 
n/N N 

PetoOR R 
95%% Cl 

Weight t 
% % 

PetoOR R 
95%% Cl 

Pinii  1994 
Dass 1996 
Hamannn 1998 
Gonzalezz 1999 
Lopaciukk 1999 
Veigaa 2000 
Lopezz 2001 

5/93 3 
1/50 0 

4/9-1 1 
3/55 5 

1/93 3 
3/101 1 
3/50 0 
7/81 1 

Totall  (95% Cl) 21/568 

2/101 1 
1/50 0 
3/77 7 

14/569 9 

Testt for heterogeneity: Ctu =3.24, df=6 (p=0789), f=0% 

26 6 
12 2 

- >> 6 
-*  3 
-- 15 
4 4 12 2 

28 8 

1.28(0.34-4.85) ) 
0.39(0.05-2.88) ) 
1.00(0.06-16.10) ) 
7.31(0.15-368.42) ) 
1.50(0.26-8.84) ) 
2.80(0.38-20.52) ) 
2.22(0.62-7.95) ) 

0.70(0.42-1.16) ) 

0.1 1 10 0 

Favourss LMWH Favours VKA 

Figuree 3: mortality for the category I and category II studies combined during the first three 

monthss of allocated treatment. 

Thee three category I studies83-85 reported five of the 241 patients (2.1%) with a 

majorr bleeding in the VKA group, versus four of the 236 patients (1.7%) with a major 

bleedingg in the LMWH arm (OR 0.80, 95% CI: 0.21-3.00). No major bleeding occurred 

inn the additional nine months of follow-up. 

Mortality Mortality 
Figuree 3 depicts all seven studies that reported the mortality during the allocated 

treatment.. The individual studies did not find statistically significant differences 

betweenn the two treatment groups. Combining these studies, 14 of the 569 patients 

(2.5%)) died in the VKA treatment group, versus 21 of the 568 patients (3.7%) in the 

LMWHH group (OR 1.51, 95% CI: 0.77-2.97). The test for heterogeneity was negative 

(pp = 0.78). 

Twoo category I and four category II studies84"89 extended the follow-up period for 

ann additional six to nine months and found that 18 of the 514 patients (3.5%) in the 

VKAA arm died, versus 20 of the 518 patients (3.9%) in the LMWH group (OR 1.11, 

95%% CI: 0.58-2.15). The test for heterogeneity was negative (p = 0.88). 
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Discussion n 

Inn this review we included seven randomized trials that compared long-term 

treatmentt (three to six months) with VKA and LMWH for the prevention of recurrent 

symptomaticc VTE. When all seven studies, three category I and four category II , were 

combinedd we could not find a statistically significant difference for two of the three 

predefinedd outcome measures (recurrent symptomatic VTE and overall mortality). For 

thee third predefined outcome, major bleeding, a statistically significant reduction in 

favorr of LMWH was found (OR 0.38. 95% CI: 0.15-0.94). When only the category I 

studiess were considered for this outcome, a trend toward reduction oï major bleeding 

wass observed in favor of LMWH, but this difference was no longer significant (OR 

0.80,, 95% CI: 0.21-3.00). 

Althoughh the difference in recurrent VTE was not significant, a trend towards 

reductionn in recurrent symptomatic VTE was observed with LMWH treatment 

comparedd with VKA treatment, when all studies were combined (OR 0.70, 95% CI: 

0.42-1.16).. However, if only the two category I studies, with the same initial treatment 

weree considered, a trend in favor of VKA treatment, surrounded by a broad 95% 

confidencee interval, was found (OR 1.95, 95% CI: 0.74-5.19). This corresponding OR 

hass to be considered with great caution, because it is only based on two studies. Had a 

moree conservative random effect model been used for all outcomes, the confidence 

intervalss would have been even wider and the statistically significant difference for 

majorr bleeding would not have been significant. 

Therefore,, based on these figures there is not enough evidence to conclude that 

LMW HH treatment has greater efficacy than VKA in the long-term treatment of VTE. 

However,, it appears that long-term treatment with LMWH is possibly safer than 

treatmentt with VKA . 

Whenn considering these outcomes a few points should be highlighted. Firstly, the 

trendd towards benefit of LMWH treatment, as observed when all seven studies were 

considered,, was mainly due to the results of the category I study of Gonzalez-

Fajardo.855 This study is the only study that showed a statistically significant difference 

betweenn the incidence of recurrent symptomatic VTE during the long-term treatment of 

DVTT in favor of LMWH. However, unlike the other two category I studies, this study 

wass possibly confounded, since the initial treatment was different in the two treatment 

groups.. This may be relevant, since in the report by Gonzalez-Fajardo et al. no 
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documentationn of the quality of the unfractionated heparin treatment was given. A 

previouss report suggests that inferior quality of initial unfractionated heparin treatment 

predisposess patients to developing recurrences during follow-up.21 

Secondly,, the doses of the different low-molecular-weight compounds used were 

relativelyy low. The two best category I studies that observed a trend in favor of LMWH 

forr the prevention of recurrent symptomatic VTE used relatively low doses of LMWH 

duringg long-term treatment of DVT,83,84 which were approximately twice the dosage 

normallyy used in prophylaxis of symptomatic VTE and not weight-adjusted. The 

relativelyy low dose used is supported by the fact that in one of these studies,84
 a sub-

studyy was performed in which anti-Xa activity was measured after the dose of 

enoxaparinn (4000 anti-Xa IU). Very low levels of anti-Xa activity were found after 24 

hourss (0.04 U/ml 22 hours after the injection of 4000 anti-Xa IU enoxaparin). The 

studyy by Lopez-Beret86 (category II) was the only study that used the same nadroparin 

dosee for the initial treatment as for the long-term treatment. This study found a non-

significantt trend in favor of LMWH for recurrent symptomatic VTE (OR 0.13, 95% CI: 

0.01-1.22).. Therefore, the possibility remains that the doses used in the other trials were 

tooo low for the long-term treatment of symptomatic VTE and in this way might have 

affectedd the efficacy of long-term treatment with LMWH. 

Lopez-Beret866 included a total 25 of 158 patients with infrapopliteal DVT (calf vein 

thrombosis),, evenly divided over both groups, diagnosed by duplex ultrasonography. 

Wee decided to include these patients in the analyses. When omitting these patients from 

thee analyses the results were essentially the same. Two considerations are of interest 

here.. Firstly, duplex ultrasonography is not as sensitive and specific for distal 

thrombosiss as it is for proximal DVT.90 Secondly, the long-term prognosis of distal 

DVTT without treatment is not very clear. It is estimated, from diagnostic studies, that 

approximatelyy only 20% of calf vein thrombi develop into a proximal DVT within two 

weekss of presentation, whereas the remainder, which are probably small and self-

limiting,, do not.91 "94 

Thee significant difference in major bleeding complications during the allocated 

treatmentt in favor LMWH has to be considered with caution. Different LMWH 

compoundss and relatively low doses of the medication were used, as mentioned above. 

Thee significant difference in bleeding incidence in favor of LMWH found when all 

studiess were combined (OR 0.38, 95% CI: 0.15-0.94), disappeared when only the 
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categoryy I studies were considered (OR 0.80, 95% CI: 0.21-3.00). However, the 

relativelyy low doses used have possibly positively influenced the bleeding risk in the 

low-molecular-weightt group. It is of interest that the only study that used the same dose 

off  LMWH for initial treatment as well as for long-term treatment of symptomatic DVT, 

foundd a statistically significant difference in favor of the LMWH group (OR 0.12, 95% 

CI:: 0.02-0.89).86 

Overall,, the data set for the relative efficacy and safety of the long-term treatment of 

patientss with DVT with LMWH or VKA is weak. Although there are no indications for 

substantiall  differences between these two treatments in efficacy, the data point to the 

factt that long-term treatment with low molecular weight heparin is safer than VKA 

therapy.. It should be noted that, due to these low event rates and the relatively small 

numberss in this meta-analysis, small differences might have escaped detection. 

Sixx studies, two category 1^4,85 ancj four category 11,86-89 addressed the recurrent 

symptomaticc VTE rate during an additional six to nine months. There was a trend in 

favorr of LMWH for the prevention of recurrent symptomatic VTE (OR 1.46, 95% CI: 

0.80-2.69).. It should be noted that some of the patients assigned to VKA treatment in 

thee study by Pini84 continued their assigned treatment longer than three months, 

whereass all patients assigned to LMWH treatment stopped treatment after three months 

inn this study. Furthermore, in the category II study by Lopaciuk,88 more patients in the 

VK AA group continued the allocated treatment, compared to the LMWH group. 

Furthermore,, the relatively low doses of LMWH used, might have made patients more 

pronee to recurrent DVT. Other research has found that poor INR control is a risk factor 

forr recurrent DVT. This hypothesis is supported by the fact that the study by Lopez-

Beret866 was the only study that found a trend in favor of LMWH (OR 0.48, 95% CI: 

0.09-2.42). . 

Apartt from the consideration of efficacy and safety, the costs and practical issues of 

LMW HH treatment, compared with VKA treatment in the long-term prophylaxis of 

recurrentt symptomatic VTE for patients with DVT, have to be considered. Firstly, the 

costt of the different treatments has to be considered. Das addressed this question in his 

study833 and concluded that LMWH therapy is less expensive than VKA treatment, 

mainlyy because of the smaller number of days spent in hospital by the LMWH group. 

Inn this study the initial treatment was given by subcutaneous unfractionated heparin in 

bothh groups after randomization. These days, many patients are treated at home with a 
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coursee of subcutaneous LMWH administered by the patient him/herself. After this 

initiall  treatment patients wil l continue with a three months course of VKA with a dose 

adjustedd to achieve an INR between 2.0 and 3.0. Considering this, the difference 

observedd by Das83 is not representative for current practice. Rather the direct costs of 

LMW HH and VKA wil l be decisive. A three months course of VKA treatment has been 

estimatedd to cost approximately $100, in the Netherlands. This includes the costs for 

thee medication and the regular laboratory measurements.95 The costs for a three 

monthss course of LMWH treatment depend mainly on the price of the medication and 

aree estimated to be approximately $490, depending on the weight of the patient. 

Practicall  considerations that influence the choice between LMWH and VKA are 

mainlyy based on patient's and local preferences. The major disadvantage of VKA 

treatment,, compared to LMWH treatment, is the need for regular laboratory 

monitoring.. Furthermore, VKA compounds have some major drug interactions. Drug 

interactionss of LMWH, on the other hand, are uncommon. In addition, LMWH is 

relativelyy safe during pregnancy.96 A major disadvantage of the treatment with 

LMW HH is that the patient has to administer subcutaneous injections him/herself on a 

dailyy basis. In the included studies, only a few patients stopped the treatment with 

LMWH ,, and that was mainly due to problems other than the administration of 

subcutaneouss injections. Das8^ reported that only 8% of patients refused to participate 

inn the study because of reluctance to administer subcutaneous injections themselves. 

Withh consideration to efficacy, mortality, and practical issues, we conclude that for 

thee long-term treatment of DVT, VKA treatment is still the first choice in the majority 

off  patients, because of the higher costs of the LMWH treatment compared to VKA 

treatment,, and the absence of statistically significant differences in favor of one of the 

twoo treatment modalities for all studied outcomes. With regard to safety, a difference 

wass found in the incidence of major bleeding in favor of the LMWH group. 

Therefore,, for patients with contraindications to VKA treatment (e.g. pregnant 

women)) or patients living in geographically inaccessible places, long-term treatment 

withh LMWH is possibly a safer and more practical alternative. If a definitive answer to 

thee question, of which compound is better for the long-term treatment of DVT, is to be 

achieved,, larger adequately-designed clinical trials wil l need to be run. More trials are 

neededd to gives a more definite answer to these questions. 
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