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chapter r 10 0 
AA Novel Long-acting Synthetic Factor Xa Inhibitor 
(SanOrgg 34006) to Replace Warfarin for Secondary 

Preventionn in Deep Venous Thrombosis. 
AA Phase II Evaluation 

Thee PERSIST investigators ' 

11 See appendix 

Journall  of Thrombosis and Haemostasis 2003 (accepted for publication) 



Abstract t 
Vitaminn K antagonists for secondary prevention in patients with deep venous 

thrombosiss require monitoring and dose-adjustments. The synthetic factor Xa 

inhibitor,, San()rg3 1000, has predictable pharmacokinet ics and may be 

administeredd once weekly without dose adjustments. 

Alterr ö to 7 days of enoxaparin treatment, patients with proximal deep venous 

thrombosiss were randomised lo receive 2.5, 5.0, 7.5 or 10 mg ofSanOrg34006 

subcutaneouslyy once weekly or warfarin ( I \R, 2.0 to 3.0) for 12 weeks. The 

primaryy efficacy outcome was the composite ofchange in thrombotic burden, as 

assessedd by ultrasonography and perfusion lung scanning at baseline and week 

12+1,, and clinical thromboembolic events. This outcome was classified as 

normalisation,, no relevant change or deterioration. Other outcomes were major 

andd other clinically relevant bleeding. 

AA total of 659 patients were randomised and treated. In b i t patients (03 percent) 

thee primary efficacy outcome was cvaluable. The rates of normalisation and 

deteriorationn were similar in all San()rg31000 groups (p=0.-l) and did not differ 

lromm the warfarin group. There was a clear dose response for major bleeding 

amongg patients treated with San()rg3 1006' (p=0.003). Patients receiving 2..) mg 

San()rg33 fOOb had less bleeding than warfarin recipients did (p= 0.03). 

San()rg33 f00b dosed at 2.5 nig appeals as effective as higher dosages and warfarin for 

thee secondary prevention in deep venous thrombosis and was not associated with 

majorr bleeding. Therefore, '2.5 nig of San( )rg34000 administered subcutaneously 

oncee weekly might lx1 a suitable alternative to dose-adjusted oral \itamin K antagonist. 
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Introduction n 
Thee initial treatment of patients with venous thromboembolism has recently 

undergonee major changes. In-hospital intravenous unfractionated heparin 

requiringg laboratory monitoring has been largely replaced by body weight adjusted 

subcutaneouss low-molecular-weight heparin '2. This improvement has allowed 

outt of hospital treatment in die majority of patients 'H However, anticoagulation 

forr secondary prevention with vitamin K antagonists such as warfarin remains 

problematicc '. They have a narrow therapeutic range and are subject to food and 

drugg interactions necessitating frequent monitoring '. Despite monitoring and 

dosee adjustments, anticoagulant intensity is often outside the target range and 

associatedd with bleeding complications and recurrences (),/. 

Syntheticc pentasaccharides are a new class ol antithrombotics with specific anti-

Xaa activity8. One of these, londaparinux (hall-life 15 hours), was recently found 

too be effective and sale when administered once daily for the prevention of venous 

thromboembolismm after orthopaedic surgery !M2. Another pentasaccharide, 

SanOrg3400(),, has a half-life of approximately 4 days, making it suitable for once 

aa week subcutaneous injection. It has linear pharmacokinetics, low inter- and 

intra-individuall  variability and may not require monitoring of anticoagulant 

intensityy 1:\ Therefore, SanOrg34006' might be an alternative to vitamin K 

antagonistss in secondaiy prevention of venous thromboembolism. Hence, a dose-

findingg study was conducted in patients with deep venous thrombosis comparing 

thee efficacy and safety of 4 different dosages of SanOrg34006 with warfarin. 

Methods s 
Patients s 

Consecutivee patients between 18 and 8.> years ol" age with acute symptomatic 

proximall  deep venous thrombosis confirmed by compression ultrasonography 

orr venography were potentially eligible for the study, exclusion criteria included 

symptomss for more than 14 days; symptomatic pulmonary embol ism; 

documentedd deep venous thrombosis within the last two years; surgery within 

thee past 10 days; more than 32 hours of therapeutic anticoagulant treatment; 

contraindicationss for anticoagulants; life expectancy less than 3 months; pregnancy; 

serumm creatinine over 200 umol/L; and a platelet count less than 100x1071-

Theree was nobody weight restriction for eligibility. Participating patients provided 

writtenn informed consent. 



Studyy Design 

Patientss received 1 mg/kg enoxaparin subcutaneously twice daily for ö to 7 days 

andd then underwent a haselinc assessment of thrombotic burden by compression 

u l t rasonographyy of both legs and perfusion lung scanning. Hereafter, 

randomisationn to one of four SanOrg3400() dosages or warfarin took place, 

stratifiedd for centre and active cancer (defined as not cured or treated within the 

lastt (> months) using a central service. Treatment was blinded for dose of 

SanOrg<il()()(),, but open for type of drug and was continued for 12 weeks. Patients 

weree asked to report any symptoms of recurrent venous thromboembolism or 

bleeding.. At week 1 ultrasonography and perfusion lung scanning were 

repeatedd to assess change in thrombotic burden. Biochemistry was tested at 

baselinee and at week 12. Initially, samples for platelet counts and trough drug 

concentrationss were collected weekly. San( )rg3400() concentrations were also 

measuredd 3 times during 48 hours after administration of the drug in weeks 1, 7 

andd 12. Later, testing was reduced. The paired baseline and 12 week 

ultrasonographiess and lung scanning results were renewed by a central adjudication 

committee,, blinded for treatment allocation. 'Phis committee also reviewed all 

suspectedd episodes of recurrent thrombosis or pulmonary embolism, bleeding 

andd deaths. Safety data were reviewed regularly by the data and safety monitoring 

committee,, partly blinded to San()rg34006 treatment groups coded as A, B, C, 

D.. Discontinuation of a study arm was to be considered when the difference in 

thee incidence of major bleeding or recurrent symptomatic venous thrombo-

embolismm between the warfarin group and any SanOrg34006 group was with 9.5 

percentt confidence above zero. The study was conducted in accordance with the 

declarationn of Helsinki arrd Good Clinical Practice guidelines. The local 

Institutionall  Review Boards approved the study. 

Treatmentt Regimens 

Patientss in the SanOrg3400b groups received any of 4 dosages (2.,), .>.(), 7.5 or 

10.00 mg) once weekly, without body weight adjustment (Organon Inc., West-

Orange,, USA) with the first dose given (> to 18 hours after the last enoxaparin 

dosage.. The selection of the lowest dosage of 2.5 mg, was based on the 

considerationn dial only dosages could be tested in the setting of deep venous 

thrombosiss that are expected to be clinically active. In healthy volunteers this 

dosagee had pro\idcd SanOrgvUOO() concentrations for the period of almost one 

weekk that prevented thrombus formation in pre-clinical models. The highest 

dosagee of 10 mg was selected since in healthy volunteers, higher dosages showed 



aa tendency to puncture site hemorrhages. SanOrg34()()(), in syringes in 0.5 mL of 

saline,, was given suhcutaneously by trained stall" or rarely by self-injection. 

Warfarinn was provided and prothrombin time monitoring was performed several 

timess during the first week and at least in weeks 2, 4 and 7. The target International 

Normalisedd Ratio (INR) range was 2.0 to 3.0. Patients randomised to warfarin 

continuedd with enoxaparin until the INR was above 2.0 for more than 48 hours. 

Duringg randomised treatment concomitant use of other anticoagulants, clopidogrel 

andd glycoprotein Ilb/III a antagonist was prohibited, and use of aspirin and non-

steroidall  anti-inflammatory drugs was discouraged. Alter 12 weeks further 

treatmentt was left at the discretion of the investigator. 

Efficacyy Outcomes 

Bilaterall  compression ultrasonography was performed at standardised sites at the 

inguinall  ligament (common femoral vein), mid-thigh (superficial femoral vein) and 

popliteall  fossa (popliteal vein) and the diameter at compression was recorded U 1' . 

Normalisationn of ultrasonography at week 12 was defined as a diameter of less 

thann or equal to 2 mm at each of the 6 sites. Deterioration was defined as an 

increasee in diameter of more than 2 mm or more than 25% at any site. Other 

resultss were classified as no relevant change. 

Perfusionn lung scanning was performed after the intravenous injection of 70 to 

1000 MBq ^''"Technetium labelled macro-aggregates of albumin. Imaging was 

performedd in six views and the remaining perfusion in the 6 lobes was scored. 

Normalisationn was defined as a normal perfusion of all lobes at week 12 and 

deteriorationn as reduction of at least 25 percent of perfusion in any lobe " , l 7. 

Otherr results were classified as no relevant change. 

Symptomaticc recurrent venous thromboembolism was considered present when 

confirmedd by objective tests '[ . All deaths were reviewed to assess the likelihood 

off  pulmonary embolism or bleeding as the cause of death. Sudden death where 

pulmonaryy embolism could not be excluded was classified as unexplained death. 

Thee primary efficacy outcome was the change in thrombotic burden between 

baselinee and week 12, and classified as deterioration, no relevant change or 

normalisation.. Deterioration was defined as the composite of fatal and non-fatal 

recurrentt venous thromboembolism, unexplained death, and asymptomatic 

worseningg of (he ultrasonography or lung scan. Normalisation was defined as the 

combinationn of a normalised ultrasonography and lung scan. Other combinations 

weree classified as no relevant change. 



Safetyy Outcomes 

Thee primary safety outcome was major bleeding, defined as clinically overt 

bleedingg that was fatal, retroperitoneal, intracranial, within a critical organ, leading 

too a decrease in hemoglobin of more than 2 g/dL, or required a transfusion of 

22 units or more of packed cells. Bleeding episodes, that were considered clinically 

relevantt but not qualifying for major, were a secondary safety outcome 

(e.g.. epistaxis that required interventions or lasted more than .5 minutes and 

spontaneouss hematur ia). Bleeds were counted dur ing 18 weeks after 

randomisation.. Additional safety outcomes considered were thrombocytopenia 

(platelett count below l()0xl() !,/L or a drop of more than 40 percent) associated 

withh anti-platelet antibodies, adverse events and mortality. 

Laboratoryy Analysis 

Plasmaa concentrations ofSanOrg34006 (mg/L) were centrally determined by an 

inhibitionn assay. Residual factor Xa activity was measured with a chromogenie 

substratee in diluted plasma samples after addition of known quantities of 1 actor 

Xaa and an excess of anti thrombin IH. Areas under the curve were calculated for 

thee dosage interval of 168 hours. 
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Statisticall  Analysis 

Kfficacyy analyses were performed in all randomised patients who received 

treatment,, for whom DV T at baseline was confirmed, and for whom the primary 

efficacyy outcome was e valuable. Trends among the SanOrg3400() dose groups 

withh respect to die change in thrombotic burden were assessed using the Cochran-

Mantel-Haenszell  test based on rank scores, stratified by active cancer as well as 

pairwisee comparisons between each SanOrg34006 dose group and warfarin. The 

impactt of baseline covariates on the dichotomised outcome (deterioration versus 

noo deterioration) was described by calculating (unadjusted) odds ratios and 95% 

confidencee intervals. 

Safetyy analyses were performed in all randomised patients who received treatment. 

Trendss among die SanOrg34()(H) dose groups in the incidence of major and 

otherr clinically relevant bleeding were assessed based on die Cochran-Armitage 

test.. Pairwise differences between die San()rg340()() dose groups and the warfarin 

groupp were assessed similarly. The sample size of 100 patients per group would 

providee 80 percent power (2-sided type I error of 5 percent) to detect differences 

off  20 percent in incidences of deterioration between the more effective group 

andd the less effective SanOrg34()06 group. To allow for missing outcome data 

diee sample size was set at 130 patients per group. 



Results s 
Studyy Populat ion 

Fromm August 1999 to April 2001, 701 patients were enrolled. Out of these, 40 

patients,, who received initial enoxaparin therapy were not randomised due to 

hemorrhagee (n=(>), other adverse events (n=ö), suspected (n=.5) or verified (n=2) 

recurrencee of venous thromboembolism or other reasons (n=22) such as 

withdrawall  of consent. An additional 2 patients withdrew consent alter 

randomisat ionn prior to receiving randomised t reatment. T he baseline 

characteristicss of the 659 patients who received randomised treatment are shown 

inn Table 1. The groups were comparable regarding these characteristics. In ()14 

patientss (93 percent) the primary efficacy outcome was available for analysis. 

Tablee 1 Baseline characteristics and treatment details ol all patients who received randomised treatment. 

Outcome e SanOrg340066 Warfarin 
2.55 mg 5 mg 7.5 ing 10 mg 
(N-131)) (\=135) (\=130) <N=131) (\=132) 

Age,, years, mean (S.D.) 
Malee se\, n (%) 
Bodyy weight, kg, mean (S.D.) 
Histon-(>rvri-;,ii(%) ) 
Documentedd active cancer, n (%) 
Knoxapannn treatment prc-randomisalion, 
durationn in days, mean, (S.D.) 
Enoxaparinn treatment, post-randomisation, 
durationn in days, mean, (S.D.) 
Numberr of S.C. SanOrg3 1000 
administrations,, mean (S.D.) 
Thromboticc burden at baseline: 
Twoo or more locations ol 
non-compressibility y 
Perfusionn delect present, n (%)* 
Areaa under the time-concentration 
curve,, mg*h/L, mean (S.D.): 

Weekk 1 

Weekk 7 

Weekk 12 

Prematuree discontinuations and reasons: 

Totall  nuinl>cr 
Bleedingg complication, n (%) 
Recurrentt D \ T PE, n K ) 
Death,, n (%) 
Otherr adverse event, n ('ft) 
Comorbidd condition and oilier reasons 

.58.8(17.2) ) 
699 (.-32.7) 

81.1(15.8) ) 
28(21.1) ) 
10(7.6) ) 

(i.. 1 (0.9) 

59.5(16.3)) 00.0 (13.5) 59.1(11.7) 60.0(11.8) 
733 (51.1) 85(05.1) 05(19.0) 71(53.8) 

78.7(15.2)) 82.3(11.8) 78.7(11.9) 77.9(15.5) 
255 (18.5) 31 (23.8) 27 (20.fi) 25 (18.9) 
13(9.0)) 7(5.1) 11(8.1) 10(7.0) 

0.1(0.9)) 5.9(0.8) (>.()) (0.9) 

11.5(2.0)) 11.1(1.9) 11.0(1.6) 10.9(2.7) 

0.00 (0.9) 
7.7(1.8) ) 

688 (52.3) 

700 (53.1) 

10.11 (15.3) 

n-22 2 

81.6(19.3) ) 

n-78 8 

80.1(21.2) ) 

n=15 5 

8 8 

0 0 
2(1.5) ) 

11 (0.8) 

33 (2.3) 

2(1.5) ) 

711 (53.1) 

(i55 (18.9) 

88.11 (21.7) 

n=26 6 

100(15.1) ) 

n=09 9 

176(U.7> > 

n=20 0 

15 5 
55 (3.7) 

11 (0.7) 

55 (3.7) 

88 (1.9) 

11 (0.7) 

711 (51.6) 

811 (05.6) 

130(28.2) ) 

n-28 8 

2300 (03.5) 

n=71 1 

2855 (59.1) 

n-20 0 

7 7 
2(1.5) ) 

0 0 

0 0 
(3.1) ) 

11 (0.8) 

700 (53.9) 

666 (50.8) 1 

175(11.1) ) 

n-20 0 

2900 (71.3) 

n=61 1 

3633 (92.8) 

n=20 0 

28 8 
10(7.0) ) 

II (0.8) 

11 (0.8) 

10(7.0) ) 

77 (5.3) 

733 (50.6) 

71(56.1) ) 

--

--

8 8 
2(1.5) ) 

11 (0.8) 

0 0 

33 (2.3) 

2(1.5) ) 

125 5 

o o 
15 5 

en n 
c c 
o o 
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Trea tmentt and Follow-up 

Detailss on the initial and long-term treatment are shown in Table 1. In the 

SanOrg3400()) groups compliance was high with 9,5 percent of injections given. 

Pharmacokineticc parameters had a linear relationship to the dose, and there was 

ann accumulation of the drug concentrations in all groups during the study period. 

Steadyy state was reached at week 12. Among the warfarin-treated patients an 

averagee of 14 determinations of the Prothrombin time were performed, and 3.5, 

.311 and 1.5 percent were below, within and above the therapeutic range, 

respectively.. There were 66 premature discontinuations of treatment with study 

drugg (Table 1). 

Efficacyy Outcomes 

Thee overall change in thrombotic burden in the treatment groups is shown in 

Tablee 2. The rates of normalisation and deterioration were similar in all groups. 

Thee test for trend among die SanOrg340()6 dosage groups did not show significant 

differencess (P=().4). The rate of'symptomatic recurrent venous thromboembolism 

wass low and no patient experienced fatal pulmonary embolism. Additional 

analysess showed that 7 out of 40 evaluable patients with active cancer had 

1266 deterioration (18 percent) versus 39 of .'574 patients (7 percent) without active 

cancerr (odds ratio 2.9; 9.5 percent confidence interval 1.2-7.0). Similarly, l b out 

off  129 evaluable patients with a history of previous venous thromboembolism 

(122 percent) had a deterioration versus 30 of 48,5 patients (6 percent) without 

suchh a history (odds ratio 2.2; 95 percent confidence interval 1.1-4.1). Gender, 

age,, creatinine clearance, body weight and pharmacokinetic parameters were 

nott associated with differences in frequency of deterioration. 

Safetyy Ou tcomes 

Thee incidence of bleeding episodes and deaths is shown in Table 2. Two patients, 

bothh in the .5-mg SanOrg340()6 group, had a fatal hemorrhage (intracranial and 

gastro-intestinal)) dur ing the study per iod. Among patients treated with 

SanOrg340()(ii  there was a statistically significant dose response relationship for 

majorr bleeds (P=0.()03) and for major and other clinically relevant bleeds 

(P=0.0()1).. The incidence of major hemorrhages in the 10-mg San()rg34006' 

groupp was statistically significantly higher than in the warfarin group (P=0.010). 

Afterr the second interim analysis and during the 3 month treatment period a 

patternn with a high incidence of bleeding episodes combined with unusual types 

off  bleeding emerged, and it was subsequently decided to stop further treatment 



Tablee 2 Ellicacy and saiety outcomes in all patients who received randomised treatment. 

Outcome e 
2.55 mg 

(N=131) ) 

SanOrg34006 6 
55 mg 7.5 mg 

<N== 13.-3) (N-130) 
100 mg 

(N-131) ) 

Changess in thrombotic burden: 
Noo ellicacy outcome assessment available, n 6' 
Normalisation,, n (%*) 32 (25.6) 
Noo relevant change, n (%*) 87 (09.6) 
Deterioration,, n (%*) 6 (1.8) 

311 (21.2) 
899 (69.5) 
88 (6.3) 

12 2 
299 (24.fi) 
811 (68.6) 
88 (6.8) 

12 2 
300 (25.2) 
77 1 (62.2) 
15(12.6) ) 

K3.2) ) 
2(1.6) ) 

11 (3.2) 
2(1.6) ) 

33 (2.5) 
5(1.3) ) 

77 (5.9) 
99 (7.6) 

11 (0.8%) 55 (3.7%) 11 (0.8'j 

Warfarin n 

(\=132) ) 

8 8 
311 (25.0) 
811 (67.7) 
99 (7.3) 

(1.8-10.2)) (2.7-11.9) (3.0-12.9) (7.2-19.9) (3.H3.3) 

88 (6.5) 
2(1.6) ) 

(95%(95% confidence interval) 

Componentss of deterioration: 
Compressionn ultrasound, n (%*) 
Perfusionn lung scan, n (%*) 
Symptomaticc D \ T , n (%*) 
Sym])tomalicc PE, n (%*) 
Symptomaticc DYT+PE, n (%*) 
1'nexplainedd death, n (%*) 

Hemorrhage,, major and all: 
Majorr hemorrhage, n (%) 

95%% confidence interval 
p-valucc compared to warfarin 

Al ll  hemorrhage s 

95%% confidence interval 
p-valuee compared to warlann 

Deaths: : 
nn (%) 
Causess ol Death: 

Majorr bleeding 
Otherr known cause 
Causee unknown 

Relativee to the number of evaluable patients * Major + other clinically relevant hemorrhages 

0 0 
0 0 
0 0 
0 0 

00 (0.0%) 
(0.0-2.8) ) 

NS S 
33 (2.3%) 
(0.5-- 6.5) 

0.029 9 

0 0 
0 0 
0 0 

2(1.6) ) 

11 (3.0%) 
(0.8-7.1) ) 

NS S 
16(11.9%) ) 
(6.9-18.5) ) 

NS S 

0 0 
0 0 
0 0 
0 0 

2(1.5%) ) 
(0.2-- 5.1) 

NS S 
18(13.8%) ) 
(8.1-21.0) ) 

NS S 

11 (0.8) 
2(1.6) ) 

0 0 
0 0 

99 (6.9%) 
(3.2-12.6) ) 

0.010 0 
200 (15.3%) 
{9.(3-22.6) ) 

0.081 1 

11 (0.8) 
0 0 

11 (0.8) 
0 0 

11 (0.8%) 
(0.0-- 1.1) 

111 (8.3%) 
(1.2-11.1) ) 

0 0 
11 (0.8%) 

0 0 

2(1.5%) ) 
11 (0.7%) 
2(1.5%) ) 

0 0 
0 0 
0 0 

0 0 
11 (0.8%) 

0 0 

0 0 
0 0 
0 0 

127 7 

o o 

inn those in the the 10-ing group, based on advice from the saiety committee. The 

incidencee of any bleeding complication was lower in the 2..5-mg SanOrg34006" 

groupp compared to the warfarin group (P=0.029). The occurrence of'bleeding in 

relationn to time in the study is depicted in Figure 1. Other adverse events were 

distributedd similarly between the groups. During the enoxaparin treatment there 

wass an increase to above 3 times the upper limit of normal of alanine amino-

transferasee in 97 patients (15 percent). At week 12 alanine aminotransferase was 

elevatedd in 4 patients (0.8 percent) on SanOrg3400(> and in none on warfarin. 

Heparin-inducedd immune thrombocytopenia was not observed in patients treated 

withh SanOrg3 !()()() or warfarin. 
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LHH major bleeding 

II  non-major bleeding 

warfarin n 

~mm  n n  D D D 

2.55 mg SanOrg34006 

DD D D I 

55 nig 

nn In n n  rrfl n D D D_J 

7.57.5 mg 

n nn R f t i n m  n on DJD H 

100 ins; 

nn n j n l_n  D n I H  r l D 

|Weekk l | 2 | 3 | 1 | .Ï 1 6 | 7 | 8 | 9 | 10 | 11 1 12 

Figuree 1 Occurrence of bleeding episodes in relation lo lime in all patients who received randomised 

treatment. . 

Discussion n 
Thiss dose-finding study, evaluating four fixed dosages of SanOrg34006, suggests 

Üiatt tlii s compound in its lowest dose tested might be a suitable alternative to 

monitoredd vitamin K. antagonists in the secondary prevention of recurrences in 

patientss with deep venous thrombosis. SanOrg34006 is a long-acting selective 

anti-Xa-inhibitor,, which is administered subcutaneously once weekly and does 

nott require dose adjustments. The range of dosages was selected on the basis of 

diee results from phase I studies, evaluating trough levels, coagulation parameters 

andd bleeding in order to protect the patients against the consequences of 

undertreatingg thrombosis or overdosing with an anticoagulant. 

Thee study was designed to explore SanOrg34006 for secondary prevention and 

diuss initial treatment was standardised, using a low-molecular-weight heparin for 

5-77 days before randomisation. The extended mean 8 days treatment with low-

molecular-weightt heparin in die warfarin group, necessary' for INR stabilisation, 

iss unlikely to have had an impact on the efficacy outcome, in view of previous 

studiess demonstrating equal effects of immediate and delayed introduction of 

vitaminn K antagonist therapy '. No statistically significant differences in primary 

efficacyy outcome were seen between the dose-groups. How should this flat dose-

responsee be interpreted? The observed low incidence of symptomatic recurrences 

off  1.0 percent in 490 SanOrg34006-treated patients was similar to that of die 

warfarinn group (1.6 percent). The observed low incidence may be partly explained 



byy the low number of patients with active cancer (8 percent). Nevertheless, our 

resultss derived from a large number of patients indicate that we are likely to be 

onn the upper plateau of the dose-response curve. H i e statistically non-significant 

increasedd role of deterioration of dirombotic burden in the 10 nig group is not 

duee to a different risk profile of these patients and is therefore difficult to explain. 

Thee diagnostic strategy' featuring a combination of symptomatic recurrent events 

andd asymptomatic changes on repeat compression ultrasonography and perfusion 

lungg scanning has pre\ïously shown clinical validity for the assessment of the 

initiall  therapy and to be predictive for later clinical outcome U l ' . In the current 

studyy Üiis strategy was used to assess the 3-month period of secondary prevention. 

Althoughh we did not observe an association between the dosages and the change 

inn thrombotic burden, an association with risk factors, such as active cancer or 

previouss thromboembolism, was seen. Furthermore, this strategy' is in line with 

thee policies of regulatory agencies, which recommend using a composite endpoint, 

consistingg of all clinical thromboembolic events and subclinical signs of progression 

detectedd by routine screening 19. 

Att variance widi the efficacy analysis, die safety analysis showed a clear dose-

responsee with an unacceptably high frequency of major bleeding in the 

SanOrg340066 10-mg group (leading to a premature discontinuation in this group 

off  those already randomised) and none in the 2.5-mg group. Also the rate of 

odierr clinically relevant haemorrhages was low in the 2.5-mg group, but increased 

inn the higher dosage groups. The 0.8 percent frequency of major bleeding in the 

warfarinn group is consistent with the range of 0.9-2.2 percent reported in the 

literaturee 20. SanOrg34006 does not have a specific antidote, however, the 

pharmacologicall  effects could potentially be antagonised by procoagulant drugs 

includingg prothrombin complex concentrate and in case of severe bleeding 

recombinantt activated factor VII . 

Afterr consideration of all the available data in this dose-finding study, a 

SanOrg340066 dosage of 2.5 mg seems optimal. This dosage appealed as effective 

ass die higher dosages and warfarin. No major bleeding and a low frequency of 

otherr clinically relevant bleedings, which are likely to impact the quality of' life, 

weree observed with diis dose. In fact, die lowest dosage of SanOrg34()()6 was 

associatedd with fewer bleeding complications than warfarin. Although lower 

dosagess than 2.5 mg were not studied in the present setting, they could be 

associatedd with lower efficacy, whereas further improvement in safety is unlikely. 

Thee combination of an effective and safe drug, that does not require monitoring 

andd dose adjustments, makes SanOrg34006 at a dosage of 2.5 nig an attractive 



anticoagulantt to replace vitamin K antagonists. The convenient regimen of once-

weeklyy administration should improve compliance compared with hoth vitamin 

KK antagonists and other therapies such as low-molecular-weight heparin injected 

subcutaneouslyy every day. Another advantage is the ahsence of heparin-induced 

immunee thrombocytopenia . Pharmacokinet ic analyses showed that 

accumulationn of SanOrg<U0()() occurred that approached steady state towards 

thee end oi the treatment period. 

Somee limitations of Our study require comment. This was a partially open trial. 

However,, to minimise the potential for bias, randomisation was centralised and 

adjudicationn of outcome events was blinded. The ultrasonographs and lung scans 

weree read pairwise, which may lavour the observation of improvement. I lowcvcr, 

thiss applies to all groups. Finally, the acceptance by patients of weekly subcutaneous 

injectionss could not be assessed in the setting of this study. It remains to be 

establishedd whether patients prefer weekly injections or oral medication with 

repealedd blood sampling. 

Furtherr studies comparing 2..) nig of San()rgvU00() with warfarin, using clinical 

outcomes,, are warranted in patients with venous thromboembolism for treatment 

andd secondary prevention. ) may also be a valuable anticoagulant 

forr other indications, including extended postoperative prophylaxis, atrial 

fibrillationn and in acute coronary syndromes. 
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