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Outpatient treatment of deep venous thrombosis (DVT) with low molecular weight hep-
arin (LMWH) seems as safe and effective as inpatient treatment with unfractionated hep-
arin (UFH). However, most of the randomized trials comparing a LMWH with UFH de-
scribed clinical outcomes within 3—-6 months. The long-term incidence of recurrent VTE
after treatment of DVT with LMWH remains to be established. The primary objective of
this retrospective study was to document the long-term incidence of recurrent venous
thromboembolism (VTE) in patients with DVT treated with a LMWH, nadroparin in an
outpatient basis. The patients were evaluated 46 months after inclusion in two cohorts
comparing home treatment with nadroparin ( n = 130) with in-hospital treatment with
intravenous UFH ( n = 149). More than 60% of the patients in the nadroparin group could
be treated at home, either entirely or after a short stay in hospital. The age-adjusted
thrombosis-free survival was not statistically significant between nadroparin and UFH-
treated patients ( P = 0.084). There was a nonsignificant trend favoring nadroparin as
compared with UFH. The hazard ratio (HR) for recurrent VTE in the nadroparin group with
respect to the UFH group was 0.44 (95% confidence interval, 0.17-1.12). No significant
differences were observed in overall mortality or major hemorrhage between the two
treatment groups. Our study suggests that home treatment of DVT with LMWH is at least
as effective and safe as in-hospital UFH after a long-term follow-up period. Am. J. Hema-
tol. 67:10-14, 2001.  © 2001 Wiley-Liss, Inc.

Key words: deep venous thrombosis; home treatment; low molecular weight heparin;
recurrent venous thromboembolism; long-term follow-up

INTRODUCTION the randomized trials comparing a LMWH with UFH
described clinical outcomes within 3—6 months [6,7]. Al-

thrombosis (DVT) i ¢ thromb boli q‘l‘l%ugh the highest rates of recurrent VTE are observed
rombosis ( )is recurrent venous thrombOemuoOlSiiin the first 6 months after the initial episode, some
(VTE) and post-thrombotic syndrome. Anticoagulant

) 4 . .ﬁ]atients have persistent risk factors that precipitate re-
therapy is the treatment of choice for most patients wi . ;
currences when oral anticoagulant therapy is stopped

DVT. Acute DVT is usually treated with a five-to-seve 91 The | ¢ incid f {VTE aft
day course of intravenous unfractionated heparin (UF’;\-& ] The long-term neigence of recurren arter
eatment of DVT with LMWH remains to be estab-

or subcutaneous low molecular weight heparin (LMWH)t,
followed by at least three months of oral anticoagulant

therapy [1-3]. LMWH have the potential advantage of

allowing patients with uncomplicated DVT to be treateg-orrespondence to: Enric Grau M.D., Ph.D., Department of Hema-
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treatment with LMWH seems as safe and effective as - grafenEava:
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lished. The purpose of this study was to determine theTE was considered when thromboembolism occurred
incidence of recurrent VTE after an initial episode oWithin 6 months of at least one of these risk factors.
DVT, comparing initial treatment with in-hospital UFH Definition of recurrent VTE included three distinct
with treatment LMWH in an outpatient basis, after @ntities: (1) the development of new thrombi in initially
long-term follow-up period. involved limbs, (2) the development of a contralateral
DVT, and (3) PE suspected in a patient on the basis of
PATIENTS AND METHODS ﬁlilr?g;(.:al symptoms or signs and confirmed by lung scan-
Patients Patients records and data from the Hospital Discharge
This was a retrospective analysis of two cohorts degistry as well as outpatient data were used for docu-
patients with acute, symptomatic DVT referred to thementing recurrent VTE and deaths.
emergency department of the Hospital Lluis Alcanyis. )
The first cohort started in July 1995, and the last patiefagulation Tests
was included in July 1999. Most of the patients were At the end of anticoagulant treatment (at least 15 days
recruited from a previously reported prospective clinicafter its completion) natural and acquired inhibitors of
trial using subcutaneous Nadroparin-Ca (Laboratoireemostasis were studied in most of the patients under age
Choay, Paris, France) in the initial treatment of DVT i50. Blood samples were subject to a thrombophilia
an outpatient basis [10]. The second cohort started snreen which included prothrombin time, APTT, throm-
January 1986, and the last patient was included in Digin time, antithrombin 11l and protein C activity, free and
cember 1996. All patients included in this second cohaxital protein S, lupus anticoagulant screen, plasminogen
were recruited from a previous retrospective study usirgtivity, and IgG and IgM anticardiolipin antibody as-
in-hospital intravenous UFH in the initial treatment obays. Testing for APC resistance was not performed in
DVT [11]. our laboratory until 1995. Most of the patients diagnosed
Patients were eligible for the study if DVT was conef recurrent VTE, even those with the first thrombotic
firmed by duplex ultrasonography or venography. Pa&pisode before 1995, have been subsequently invited to
tients were excluded from the study if they had concuattend for a new blood sampling and have been screened
rent symptomatic pulmonary embolism (PE) or if thejor APC resistance.
received inadequate anticoagulant treatment. Dose ad- )
justments were made according to the activated part@iftistical Analysis
thromboplastin time (APTT) for patients treated with Chi-square analysis and Studertt®st were used for
UFH. Patients treated with nadroparin received twiceomparison of category of variables and groups.0.05
daily injections, in doses adjusted for the patient'was considered statistically significant. Recurrent VTE
weight. Patients weighing less than 50 kg received a totahs calculated as cumulative incidence (percentage of
daily dose of 8,200 International Factor Xa Inhibitoryevents). Because patients from the two cohort groups
Units per liter; those weighing between 50 and 60 kgvere followed for different times, we used a survival
10,000 1U; those weighing between 60 and 70 kg, 12,3@alysis with right-censored data. Kaplan—Meier analysis
IU; those weighing between 70 and 80 kg, 14,500 Ilind the log-rank test for comparison were used for time-
and those weighing over 80 kg, 16,400 IU. There was no-event analysis for recurrent VTE. Cox’s proportional-
laboratory monitoring. Patients treated with nadroparimazards regression model was used to assess the effect of
were allowed to go home immediately after diagnosis dlifferent variables on time to recurrent VTE. All statis-
to be discharged after a short hospital stay [10]. At leatstal analyses were performed by means of SPSS 7.5 for
5 days of treatment with UFH or nadroparin was reA/indows95.
quired. Treatment with acenocoumarol was begun 2 days
before discontinuing UFH or nadroparin and continue SULTS
for a total of 6 months, unless the persistence of ri
factors required its continuation beyond that period. The recruitment of patients in the nadroparin cohort
All patients with recurrent VTE were reassessed in ogroup began in July 1995 and was completed in July
clinical center on an outpatient basis. Each visit includel®99. During this period, we screened 213 patients with
history taking and physical examination. Informatiomcute DVT. Of these, 83 were excluded for the following
was obtained on possible risk factors for VTE. Theseasons: 65 patients with concurrent PE, 13 treated with
included previous DVT/PE, immobilization, surgerylJFH, and 5 treated with other LMWH. The remaining
trauma, concurrent medical conditions such as pregnark30 patients were included in the study. Ambulatory
or infection, and malignancy. Idiopathic VTE was contreatment was feasible in 82 patients (64%). Among
sidered when DVT and/or PE occurred without any dhose who were treated at home, 58 patients (45%) were
these risk factors within preceding 6 months. Secondamgt hospitalized at all and another 24 patients (19%) were
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TABLE |. Demographic and Clinical Characteristics of the ‘-°"""T1..__
Study Population (n = 279) o I AL EL LT T, N
bbbl | VST Sassan
UFH (n=149)  Nadroparin (& 130) #
T
) E
Age (yrs) (median + SD) 59.4 +16.2 67.5+12.9 2 o
Sex (M/F) 86/63 76/54 g |
no. (%) no. (%) é '
Localization £ *
Calf only 32 (21.5) 25(19.2) £ 2
Proximal * calf 117 (78.5) 105 (80.8) 23
Known risk factors 4
Idiopathic 69 (46.3) 63 (48.5) o
Secondary 80 (53.7) 67 (51.5) o g 2 ® % ® % 2 &
Immobilization 11 (7.4) 8(6.2) Time. months
Surgery 31 (20.8) 21 (16.1) '
E?:cnl]ient medical process 13128-(;)4) 10 gg)g) Fig. 1. Thrombosis-free survival comparing nadroparin
: : —) and UFH (---).
Previous VTE 5(3.4) 3(2.3) =) ()
Malignancy 6 (4.0) 16 (12.3)

there was a significant reduction in the risk of recurrent
VTE in patients treated with nadroparin compared to
discharged during the first two days of treatment. Thiose treated with UFHR = 0.006) (Fig. 1). Finally, the
remaining 46 patients (36%) received treatment with neisk for recurrent VTE was not affected by other vari-
droparin in hospital. ables such as age at inclusion, gender, or known malig-
In the UFH cohort group, a total of 290 patients had amant disease at inclusion.
episode of VTE between January 1986 and DecembelOf the 6 thrombotic recurrences in the nadroparin
1996. Of these, 141 patients were excluded for the anagroup, 5 involved ipsilateral DVT and 1 involved PE. Of
sis because they had a suspected PE . The remaining t#922 events in the UFH group, 10 involved ipsilateral
patients with acute DVT were examined. DVT, 3 involved contralateral DVT, and 9 involved PE.
Baseline characteristics of the treatment groups ax®ne of these patients died due to the recurrent VTE.
shown in Table I. The treatment groups were similar dthree patients with recurrent VTE were diagnosed with
entry, except that patients treated with nadroparin wemgalignancy at inclusion (two patients in the nadroparin
significantly older than patients treated with UFRA € group and one patient in the UFH group). These three
0.0001). Because this difference could influence thromatients died after the second thrombotic event. During
bosis-free survival, the effect of age was controlled usirigllow-up one patient from the UFH group with recurrent
Cox’s proportional-hazards regression model. The staTE developed lung cancer.
ing point was considered as the time of diagnosis of The thrombophilia screen could be performed in 12 of
DVT. As the maximum duration of follow-up in thethe 15 patients younger than 50 years at inclusion
group of nadroparin was 46 months, this period was coft1.5%) in the nadroparin group. Four hemostasis abnor-
sidered as the maximum censored survival time. Themalities were found (30%): APC resistance (two) and
fore, all recurrent episodes occurred after 46 months pifotein C deficiency (two). Of these, only the two pa-
follow-up in the group of patients treated with UFH werdients with protein C deficiency received permanent oral
right-censored and not computed for the analysis. Thaticoagulant treatment. None of these patients with in-
mean duration of follow-up was 21.6 months for théerited thrombophilia have suffered recurrent VTE dur-
group of patients treated with nadroparin and 35i@g the observation period. On the other hand, none of the
months for those treated with UFH. During the observaix patients with recurrent VTE in the nadroparin group
tion period, 28 (10%) episodes of recurrent VTE werghowed hemostasis abnormalities. In the UFH group, the
diagnosed in both groups, of these 16 (5.7%) occurré@rombophilia screen was performed, at least partially, in
within 1 year after the initial treatment. A recurrent VTEall 37 patients aged under 50 years at inclusion (25%).
was observed in 6 patients treated with nadroparB8ix hemostasis abnormalities were found (16.2%): APC
(4.7%) and 22 patients treated with UFH (14.79®)£ resistance (three), deficiency of protein C (one), defi-
0.15). Although there were differences in favor o€iency of protein S (one), and lupus anticoagulant (one).
LMWH, thrombosis-free survival was not statisticallyAll these patients have suffered a recurrent event and
different between both treatment groug®d & 0.084) received long-term anticoagulant therapy.
(Fig. 1). In a proportional hazard model the hazard ratio There was no significant difference in the incidence of
(HR) for recurrent VTE in the nadroparin group withmajor hemorrhage between the two treatment groups
respect to the UFH group was 0.44 (95% CI 0.17-1.12)uring the initial treatment with nadroparin or UFH. The
On the other hand, during the first 6 months of follow-upnajor hemorrhages consisted of one episode of gastro-
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intestinal hemorrhage in a patient also receiving nonstact that the Spanish population ages and the mean age of
roidal drugs, an episode of hemoptysis requiring hospmur geographic population were higher in the more recent
talization probably related to pulmonary hypertension inadroparin patient cohort than in the UFH patient cohort.
the group of patients treated with nadroparin (1.5%), artthe age-adjusted incidence of recurrent VTE during al-
an episode of retroperitoneal hematoma in the group @iost 4 years after inclusion was not statistically signifi-
patients treated with UFH (0.7%fP(= 0.9). During oral cant between nadroparin and UFH-treated patients. In
anticoagulant therapy, there were two episodes of hegur study, there was a nonsignificant trend favoring na-
orrhage (an episode of gastrointestinal bleeding and @fparin as compared with UFH. In addition, during the
episode of hematuria) in the nadroparin group (1.5%) afigst 6 months of follow-up, there was a significant re-
four episodes in the UFH group (three episodes of hgyction in the risk of recurrent VTE in patients treated
maturia, and an episode of skin hematomas) (2.6} ( with nadroparin compared to those treated with UFH.
0.8). None of the hemorrhages were fatal. ~ Other studies have also reported that treatment with
During the follow-up period, 17 patients receiving MwH decreases the risk for recurrent VTE within 3
UFH died, as compared with 11 patients receiving Ngyonths after inclusion [14]. It is generally accepted that

droparin P = 0.7). subtherapeutic aPTT during UFH therapy is associated
with a higher risk of recurrent VTE [3]. On the other
DISCUSSION hand, it seems logical that LMWH might reduce early

recurrences due its longer half-life and a more predict-

Recent randomized trials have shown that home regj;e anticoagulant response to a fixed dose than does
ment with LMWH in patients with DVT is as safe andg, [15]. J P

effective as in-hospital treatment with UFH [4,5]. More- g ate5 of recurrent VTE were low and similar in the

over, this therapeutic alternative is feasible in most of ”fﬁ/o treatment groups. This low incidence of recurrence is

patients presenting to hospitals with DVT [10,12]. AI—i . . .

: accordance with previous studies [11,16,17]. In our
thoggh ho_me treqtment W'.th LMW.H SEEmS to be as efiudy, the cumulative incidences of recurrent VTE after
fective as in-hospital UFH in reducing the risk for recur;

0, 0, i
rent VTE within 6 months after inclusion, the long-ter 12 and 46 months were 5.7% and 10%, respectively.

efficacy remains to be established. Our study was d hese findings are consistent with those of recent studies

signed to evaluate if home treatment of DVT wit epprting the highest risk of recurrence during the fol-
LMWH was at least as effective as in-hospital UFH i owing 2 years after cessation of anticoagulant therapy

decreasing the incidence of recurrent VTE, after a long . Thus, our data do qot phr_O\ﬂdfe evidence that therr]isg
follow-up period. Our study assessed the hospital ind@" recurrent VIE remains high for many years as ha

dence of recurrent VTE in two large treatment groups: €N reported by other investigators [19]. - .
cohort of patients treated in-hospital with UFH and a_ W€ performed the thrombophilia screen in a minority

cohort of patients treated with nadroparin primarily #2f Patients due to the advanced age of our study popu-
home. In our series, more than 60% of patients could B_'glon. Despite this fact, we found hemostasis abnormali-
treated at home with nadroparin, either entirely or afteriS in about 20% of patients younger than 50 years. In
short stay in hospital. This proportion of patients eligibi@ddition, this percentage increased up to 55% for patients
for the outpatient treatment of DVT is in accordance witfounger than 50 years with recurrent VTE. Therefore,
other series from Western countries [12,13]. thrombophilia screen seems highly recommended in pa-
Because it was a retrospective study, with two cohorii@nts younger than 50 years, especially in those with
with different observation periods, care was taken f&current VTE.
minimize the potential for bias. For this study our pa- Other studies have reported a lower total mortality
tients were consecutive from a well-defined geographitith LMWH compared with UFH during a period of 3—-6
population and we used predetermined methods for otitonths [7]. In our study there was not difference be-
comes. Demographic and clinical characteristics wet&een nadroparin and UFH regarding overall mortality
comparable between groups except for age. The effectdbfring the observation period.
age was controlled using Cox’s proportional-hazards re-In conclusion, our study suggests that home treatment
gression model. This should ensure that our data a&DVT with LMWH is at least as effective and safe as
valid; however, randomized clinical trials to prove thén-hospital UFH after a long-term follow-up period. On
long-term efficacy and safety of home treatment of DVihe basis of its efficacy and safety, convenience for the
with LMWH should be performed. patients, and substantial reduction in the cost to the
The mean age of the patients treated with nadropahealth care system, home treatment with LMWH seems
group was significantly higher than the mean age of the be the preferred therapy for most of the patients with
patients treated with UFH. This was probably due to tHeVT.
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