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Angiologischer Alltag

• VTE – Prophylaxe
• Medizin
• Chirurgie
• Orthopädie

• VTE – Therapie
• Tiefe Venenthrombose
• Lungenembolie



Fondaparinux: Wirkmechanismus
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1. Turpie AGG et al. N Engl J Med. 2001;344:619.

Vorführender
Präsentationsnotizen
Figure: Mechanism of Anticoagulant Action of Fondaparinux. The red X indicates that the inhibition of activated factor X leads to interruption of the coagulation cascade by preventing the activation of factor II (prothrombin) to factor IIa (thrombin). Fondaparinux binds with high affinity to the pentasaccharide binding site on antithrombin, producing an irreversible conformational change in antithrombin; an arginine residue is exposed, which binds to and inhibits activated factor X, a key factor in the activation of coagulation. Fondaparinux is then released and made available to bind to other antithrombin molecules.References:	Turpie AGG et al. A synthetic pentasaccaride for the prevention of peed-vein thrombosis after total 	hip replacement. N Engl J Med. 2001;344:619.



VTE: Prophylaxe

Zur Prophylaxe von venösen thromboembolischen Ereignissen (VTE) bei:
• grösseren orthopädischen Eingriffen
• Abdominalchirurgie bei hohem Risiko für Thromboembolien
• Immobilisation aufgrund akuter Erkrankungen mit hohem VTE Risiko

Dosierung:
• Arixtra® 2.5 mg 1x täglich s.c.
• Arixtra® 1.5 mg 1x täglich s.c. bei Kreatinin-

Clearance 20–50 ml/min
• Während mindestens 7±2 Tagen, 

Risikopatienten Chirurgie: Verlängerung um 24 Tage
• Kein Thrombozyten-Monitoring nötig

1. Arzneimittelkompendium der Schweiz, 2007, www.kompendium.ch.

Vorführender
Präsentationsnotizen
Indikationen/Anwendungsmöglichkeiten	Prophylaxe venöser thromboembolischer Ereignisse bei grösseren orthopädischen Eingriffen.	Prophylaxe von venösen thromboembolischen Ereignissen (VTE) bei Patienten mit hohem VTE 	Risiko, welche wegen einer akuten Erkrankung wie einer Herzinsuffizienz, akuter respiratorischer 	Insuffizienz oder einer akuten Infektion oder Entzündung immobilisiert sind.	Prophylaxe venöser thromboembolischer Ereignisse bei Patienten mit Bauchoperationen, welche 	ein hohes Risiko für Thromboembolie-Komplikationen haben.Referenz:	Arzneimittelkompendium der Schweiz, 2007, www.kompendium.ch.



VTE: Therapie

Zur Behandlung der
• akuten Lungenembolie (LE)
• tiefen Venenthrombose (TVT)

Dosierung:
• Arixtra® 7.5 mg 1x täglich s.c., für die grosse Mehrheit der Patienten
• Während mindestens 5 Tagen und bis zur Etablierung der oralen Antikoagulation (INR 

2–3)
• Kein Thrombozyten-Monitoring nötig

1. Arzneimittelkompendium der Schweiz, 2007, www.kompendium.ch.

Vorführender
Präsentationsnotizen
Indikationen/AnwendungsmöglichkeitenBehandlung der tiefen Venenthrombose und Behandlung der akuten Lungenembolie bei Patienten, bei welchen keine Lysebehandlung oder Embolektomie durchgeführt wird, in Kombination mit der Antikoagulantientherapie mit einem Coumarinderivat.Referenz:	Arzneimittelkompendium der Schweiz, 2007, www.kompendium.ch.



Studien Fondaparinux

Behandlung 
LE & TVT

• REMBRANDT
• MATISSE DVT
• MATISSE PE

Prophylaxe 
VTE

Orthopädische Eingriffe
• PENTATHLON
• PENTATHLON 2000
• PENTAMAKS
• EPHESUS
• PENTHIFRA
• PENTHIFRA PLUS
• EXPERT
• FLEXTRA 
Innere Medizin
• ARTEMIS
Abdominal Chirurgie
• PEGASUS 
• APOLLO 

Behandlung
ACS

• PENTALYSE
• PENTUA
• ASPIRE
• OASIS-5
• OASIS-6

1. Hirsh J. BC Decker Inc. Hamilton 2007.



ARTEMIS (Prophylaxe Innere Medizin)

• Alter ≥60 Jahre
• Immobilisation für ≥4 Tage
• Hospitalisiert wegen:

• Herzinsuffizienz (NYHA Klassen III/IV)
• Akuter respiratorische Krise mit zu Grunde liegender chronischer 

Lungenerkrankung 
• Akuter Infektion oder entzündlicher Erkrankung

Vorführender
Präsentationsnotizen
We considered for inclusion in our study acutely ill patients with congestive heart failure class III/IV (New York Heart Association), acute respiratory illness in the presence of chronic lung disease, or diagnosed acute infections or inflammatory disorders such as arthritis. Patients had to be at least 60 years old and expected to remain in bed for at least four days.Reference:	Cohen AT et al. Efficacy and safety of fondaparinux for the prevention of venous thromboembolism 	in older acute medical patients: randomised placebo controlled trial. BMJ 2006;332:325-7.		



ARTEMIS (Prophylaxe Innere Medizin)

Behandlung 6–14 Tage

R

Behandlung 6–14 Tage

Doppelblind R

Phlebographie 
Tage 6-15

Follow-up Tag 32 

Placebo

n=425

n=414

Fondaparinux
2.5 mg 1x täglich

1. Cohen AT, et al. BMJ, 2006;332:325-7.

Vorführender
Präsentationsnotizen
Figure: Study design ARTEMIS study.Patients were randomly assigned to either fondaparinux sodium or placebo, within 48 hours of admission to hospital. Study drugs were provided as prefilled single dose syringes to be given once daily subcutaneously. Each syringe contained either active drug (2.5 mg fondaparinux sodium in 0.5 ml saline) or placebo (0.5 ml isotonic saline).Treatment was scheduled until days 6 to 14, and the primary efficacy outcome was assessed up to day  15. Patients were examined for deep vein thrombosis by routine bilateral ascending venography of the legs between days 6 and 15 and no more than one calendar day after the last administration of study drug, or earlier if deep vein thrombosis was clinically suspected. Symptomatic pulmonary embolism was to be confirmed by a high probability lung scan, pulmonary angiography, or helical computed tomography, or at autopsy.Reference:	Cohen AT et al. Efficacy and safety of fondaparinux for the prevention of venous thromboembolism 	in older acute medical patients: randomised placebo controlled trial. BMJ 2006;332:325-7.	



ARTEMIS Studiendesign

• Primärer Wirksamkeitsendpunkt:
TVT diagnostiziert durch routinemässige Phlebographie
zwischen Tag 6 und 15 oder symptomatische TVT bis Tag 
15.

• Primärer Sicherheitsendpunkt:
Schwere Blutungen während Behandlung und 2 Tage 
danach.

Vorführender
Präsentationsnotizen
The primary efficacy outcome was the composite of deep vein thrombosis detected by routine bilateral venography on days 6 to 15, and symptomatic venous thromboembolism up to day 15.The primary safety outcome was major bleeding (fatal, in a critical location, leading to surgical intervention, or overt and associated with a drop in haemoglobin concentration of ≥ 20 g/l or leading to transfusion of two or more units of red blood cells) during treatment and two days thereafter. Secondary safety outcomes were death and minor bleeding.Reference:	Cohen AT et al. Efficacy and safety of fondaparinux for the prevention of venous thromboembolism 	in older acute medical patients: randomised placebo controlled trial. BMJ 2006;332:325-7.	



ARTEMIS Wirksamkeit: Inzidenz VTE

Signifikante Reduktion fataler Lungenembolien zu Tag 15.

1. Cohen AT, et al. BMJ, 2006;332:325-7.
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Vorführender
Präsentationsnotizen
Figure: Venous thromboembolic events in older (≥60 years) medical patients randomised to the anticoagulant fondaparinux or placebo.Consistent reductions were shown in the incidence of total, proximal, and distal deep vein thrombosis. Five fatal cases of pulmonary emboli occurred during the study, all in the placebo group. Two of the five were confirmed by autopsy, the others were assumed to be due to pulmonary emboli, as no other plausible cause was found.Reference:	Cohen AT et al. Efficacy and safety of fondaparinux for the prevention of venous thromboembolism 	in older acute medical patients: randomised placebo controlled trial. BMJ 2006;332:325-7.	



ARTEMIS Sicherheit: Schwere 
Blutungen
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1. Cohen AT, et al. BMJ, 2006;332:325-7.

Vorführender
Präsentationsnotizen
Figure: Major bleeding complications during study treatment of older (≥60 years) medical patients randomised to the anticoagulant fondaparinux or placebo.Reference:	Cohen AT et al. Efficacy and safety of fondaparinux for the prevention of venous thromboembolism 	in older acute medical patients: randomised placebo controlled trial. BMJ 2006;332:325-7.	



Überblick Thromboseprophylaxe in der 
Inneren Medizin 

• Fondaparinux senkt das Thromboserisiko signifikant um 
46,7% (p=0.029) vs. Placebo.1

• Die Risikosenkung von 2.5 mg Fondaparinux ist indirekt 
vergleichbar mit den Resultaten der NMH in höheren 
Dosierungen (Enoxaparin 40 mg, Dalteparin 5000 IU).1,2,3

1. Cohen AT, et al. BMJ, 2006;332:325-7.
2. Samama MM. N Engl J Med 1999;341: 793-800. 3. Leizorovicz A et al. Circulation. 2004;110:874-879. 



Häufigkeit asymptomatischer LE bei TVT

Zielsetzung:
Mit Hilfe systematischer Lungen Szintigraphie wird anhand einer grossen Patientenzahl die 
Häufigkeit von LE bei TVT-Patienten evaluiert 

• Untersuchung an 622 Patienten mit phlebographisch diagnostizierter TVT
• Multizentrisch, doppelblind, randomisiert
• Methoden: Lungen Szintigraphie (Perfusion-Scans/Ventilation-Scans) und Röntgen

• Indirektes Diagnoseverfahren (aus ethischen Gründen keine Pulmonalangiographie möglich)

• Mit der Methode können LE eindeutig ausgeschlossen werden, der Positiv-Befund kann 
falsch-postiv sein
• Die Häufigkeit von LE bei symptomatischer TVT liegt, je nach Beurteilungs-
Kriterien, zwischen 40 und 60%

1. Meignan F et al. Arch Intern Med 2000;160(2):159-64.

Vorführender
Präsentationsnotizen
Information on pulmonary ventilation/perfusion scanDefinition: A pulmonary ventilation/perfusion scan is a pair of nuclear scan tests. These tests use inhaled and injected radioactive material (radioisotopes) to measure breathing (ventilation) and circulation (perfusion) in all areas of the lungs.A pulmonary ventilation/perfusion scan is actually two tests. These tests may be performed separately or together.How the test is performed: During the perfusion scan, a health care provider injects radioactive albumin into the patient's vein. The patient is immediately placed on a movable table that is under the arm of a scanner. The machine scans the patient's lungs as blood flows through them to detect the location of the radioactive particles.The ventilation scan is performed by scanning the lungs while the person inhales radioactive gas. With a mask over the nose and mouth, the patient breathes the gas while sitting or lying on the table beneath the scanner arm.Normal Values: The health care provider should take a ventilation and perfusion scan and then evaluate it with a chest x-ray. All parts of both lungs should take up the radioisotope uniformly.What abnormal results mean: A decreased uptake of radioisotope during a perfusion scan indicates a problem with blood flow, including occlusion of the pulmonary arteries. A localized decrease in perfusion scan uptake (particularly when the ventilation scan is normal) may indicate pulmonary embolus. Larger areas of decreased perfusion scan uptake may indicate a condition such as pneumonitis.A decreased uptake of radioisotope during a ventilation scan may indicate reduced breathing and ventilation ability or airway obstruction. A decreased ventilation uptake (plus x-ray evidence of consolidation) may indicate pneumonia. Larger areas of poor uptake may indicate damage from chronic smoking or COPD.References:	MedlinePlus: http://www.nlm.nih.gov/medlineplus/ency/article/003828.htm



Häufigkeit asymptomatischer LE bei TVT

Mindestens 2 auffällige 
Lungensegmente 

(Beurteilung nach PIOPED)

Mindestens 1 auffälliges 
Lungensegment 

(Beurteilung nach Stein et al.)

Normal 15% 15%

Kleine Wahrscheinlichkeit für LE 12% 12%

Mittlere Wahrscheinlichkeit für LE 41% 28%

Hohe Wahrscheinlichkeit für LE 32% 45%

Resultate Ventilations-Perfusions-Scans

PIOPED Stein et al.

Errechnete Häufigkeit für 
asymptomatische LE 39.5% 49.5%

1. Meignan F et al. Arch Intern Med 2000;160(2):159-64.

Vorführender
Präsentationsnotizen
Table: Estimates of the Lung Scan Probability of PE and of Frequency of PE: Four different scintigraphic categories corresponding to different estimates of the lung scan probability of PE were defined: (1) normal scans; (2) scans showing a very low probability of PE ; (3) scans showing intermediate probability of PE; and (4) scans showing a high probability of PE. Scans were considered normal when perfusion was normal, and very low probability if the abnormalities were limited to 3 or less than 3 small perfusion defects. High-probability scans were assessed in different ways: by the presence of at least 2 segmental defects associated with either normal ventilation and normal chest radiographs (ventilation-perfursion mismatched) or with normal chest radiograph alone (chest radiograph/ perfusion mismatched). This is the highest cut-off point criteria for Prospective Investigation of Pulmonary Embolism Diagnosis (PIOPED) high probability applied to either ventilation perfusion scans in the PIOPED study or to comparing chest radiographs and perfusion scans, as proposed by Stein et al; presence of at least 1 mismatched ventilation-perfusion segmental defect associated with a normal chest radiograph which was Hull et al's definition of a high-probability scan and was the highest cut-off point in Biello et al's high-probability criteria.Intermediate probability scans were classified as those that could not be placed in the normal-/very-low-probability or the high-probability categories. Results: Perfusion scans showed abnormalities in 82% of the patients; 59% had segmental defects and 30% had normal scans or scans with a very low probability of PE. Depending on the criteria used, 32% to 45% had HP scans for PE; these percentages were higher in young patients. No relationship was found between extent of thrombosis and HP scans. The estimated frequency of silent PE was 39.5% to 49.5%. During a 3-month follow up period during which the patients received therapy, the rate of PE recurrence was low (1.3%) and did not differ between patients with baseline HP scans and those with normal scans.Estimates of the lung scan probability of PE and of the frequency of PE: The distribution of the different lung scan categories according to the different criteria used for patients with ventilation-perfusion scans is reported. According to these data the PE frequency was 39.5% (ie, 0.84 x 0.32 + 0.30xx0.41+0.03x x 0.12) when high-probability scans were defined by at least 2 mismatched ventilation-perfusion defects. When high-probability scans were defined by at least 1 mismatched ventilation-perfusion defect, PE frequency was 49.5% (ie, 0.86 x 0.45 + 0.27 x 0.40). When chest radiographs instead of ventilation scans were compared with perfusion scans, PE frequency was 45.3% (ie, 0.93 x 0.34 + 0.37 x0.36 +0.03 x 0.12). Conclusion: Regardless of what interpretative criteria are used for assessing lung scans in PE, the frequency of silent PE is 40% to 50% in patients with DVT. A baseline lung scan may easily detect PE in these patients but not useful for predicting early thromboembolic recurrences that may occur during therapy.Reference:	Meignan F et al. Systemic lung scans reveal a high frequency of silent pulmonary embolism in patients 	with proximal deep venous throm bosis. Arch Intern Med 2000;160(2):159-64.



MATISSE Studien: Studiendesign

*  5 mg (Körpergewicht <50 kg), 10 mg (Körpergewicht >100 kg) 

MATISSE PE
≥ 5 Tage 7.5 mg Fondaparinux* sc. + OAK (INR 2-3)

≥ 5 Tage UFH IV (aPTT 1.5-2.5) + OAK (INR 2-3)

Open-Label

n=1’103

n 1’110

R

90 7 Tage

MATISSE DVT ≥ 5 Tage 7.5 mg Fondaparinux* sc. + OAK (INR 2-3)

≥ 5 Tage sc. Enoxaparin (1 mg/kg, 2x tgl.) + OAK (INR 2-3)

Doppelblind

n=1’098

n 1’107

R

1. The Matisse investigators. N Engl J Med 2003; 349:1695-702. 2. Büller HR, Davidson BL. Ann Intern Med 2004; 140:867-873.

Vorführender
Präsentationsnotizen
Figure: Study designs MATISSE PE and MATISSE DVT.MATISSE PE: Subcutaneous Fondaparinux versus intravenous unfractionated heparin in the initial treatment of pulmonary embolism.Randomized, open-label trial involving 2213 patients with acute symptomatic pulmonary embolism to compare the efficacy and safety of the synthetic antithrombotic agent fondaparinux with those of unfractionated heparin and to document noninferiority in terms of efficacy. Patients received either fondaparinux (5.0, 7.5, or 10.0 mg in patients weighing less than 50, 50 to 100, or more than 100 kg, respectively) subcutaneously once daily or a continuous intravenous infusion of unfractionated heparin (ratio of the activated partial-thromboplastin time to a control value, 1.5 to 2.5), both given for at least five days and until the use of vitamin K antagonists resulted in an international normalized ratio above 2.0.MATISSE DVT: Fondaparinux or enoxaparin for the treatment of symptomatic deep venous thrombosis.Design: Randomized, double-blind study.Setting: 154 centers worldwide.Patients: 2205 patients with acute symptomatic deep venous thrombosis.Intervention: Fondaparinux, 7.5 mg (5.0 mg in patients weighing <50 kg and 10.0 mg in patients weighing >100 kg) subcutaneously once daily, or enoxaparin, 1 mg/kg of body weight, subcutaneously twice daily for at least 5 days and until vitamin K antagonists induced an international normalized ratio greater than 2.0.References: 	Büller et al. Fondaparinux or enoxaparin for the treatment of symptomatic deep venous 	thrombosis.Ann Intern Med 2004;140:867-873.	The Matisse Investigators. Subcutaneous Fondaparinux versus intravenous unfractionated 	heparin in the initial treatment of pulmonary embolism. N Engl J Med 2003;349:1695-702.



MATISSE Studien: Endpunkte

Primärer Wirksamkeitsendpunkt:
• Todesfälle (wahrscheinlich LE bedingt) über 3 Monaten (non-

inferiority).
• Rezidivrate symptomatischer nicht-tödlicher LE oder TVT. 
Primärer Sicherheitsendpunkt:
• Schwere Blutungen während der Behandlungsphase (≥5 Tage + INR 2-3).

• Mortalität während der Studiendauer (3 Monate).
Zusätzlicher Sicherheitsendpunkt:
• Klinisch relevante leichte Blutungen.  

1. The Matisse investigators. N Engl J Med 2003; 349:1695-702. 2. Büller HR, Davidson BL. Ann Intern Med 2004; 140:867-873.

Vorführender
Präsentationsnotizen
MATISSE PE: Subcutaneous Fondaparinux versus intravenous unfractionated heparin in the initial treatment of pulmonary embolism.The primary efficacy outcome was symptomatic recurrent venous thromboembolism during the three month study period. Symptomatic recurrent venous thromboembolism was considered to have occurred if recurrent pulmonary embolism or deep-vein thrombosis was documented objectively or if there was a death in which pulmonary embolism was a contributing cause or could not be ruled out.The main safety outcomes were major bleeding during the initial treatment period and death during the three-month study period. Bleeding was considered major if it was clinically overt and associated with a decrease of 2 g per deciliter or more in the hemoglobin level, led to the transfusion of 2 or more units of red cells or whole blood, was retroperitoneal or intracranial, occurred in a critical organ, or contributed to death. Bleeding episodes that were clinically relevant but did not qualify as major (e.g., epistaxis that required intervention, formation of a large hematoma visible on the skin, or spontaneous macroscopic hematuria) were an additional safety outcome and were classified as clinically relevant nonmajor bleeding.MATISSE DVT: Fondaparinux or enoxaparin for the treatment of symptomatic deep venous thrombosis.The primary efficacy outcome was the incidence of symptomatic recurrent venous thromboembolism during the 3-month study period. Symptomatic recurrent venous thromboembolism was defined as objectively documented recurrent deep venous thrombosis or pulmonary embolism or death in which pulmonary embolism was a contributing cause or could not be excluded. Without objective test results to adequately confirm or exclude recurrent venous thromboembolism, this diagnosis was accepted if the physician managed the patient with therapeutic doses of LMWH for more than 2 days, thrombolysis, a vena cava filter, or thrombectomy.The main safety outcomes were major bleeding during the initial treatment period and 3-month mortality. Bleeding was defined as major if it was clinically overt and associated with a decrease in the hemoglobin level of 20 g/L or more, led to transfusion of 2 or more units of red blood cells or whole blood cells, was retroperitoneal or intracranial, occurred in a critical organ, or contributed to death. Bleeding episodes that were clinically relevant but not major (for example, epistaxis that required intervention or spontaneous macroscopic hematuria) were an additional safety outcome. The cause of death was classified as due to pulmonary embolism, bleeding, cancer, or other established diagnoses or was classified as unexplained.References: 	Büller et al. Fondaparinux or enoxaparin for the treatment of symptomatic deep venous 	thrombosis.Ann Intern Med 2004;140:867-873.	The Matisse Investigators. Subcutaneous Fondaparinux versus intravenous unfractionated 	heparin in the initial treatment of pulmonary embolism. N Engl J Med 2003;349:1695-702.



MATISSE PE Wirksamkeit: LE/TVT Rezidivrate

Fondaparinux erfüllte die non-inferiority Anforderungen gegenüber UFH. 

1. The Matisse investigators. N Engl J Med 2003; 349:1695-702. 
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Vorführender
Präsentationsnotizen
Figure: Clinical Outcomes during the Study Period.Among the 1110 patients assigned to receive unfractionated heparin, 122 had one or more episodes of clinically suspected recurrent venous thromboembolism, and the diagnosis was confirmed in 56 patients. Thus, the incidence of recurrence was 3.8 percent in the fondaparinux group and 5.0 percent in the unfractionated-heparin group, for an absolute difference in favor of fondaparinux of -1.2 percent (95 percent confidence interval, -3.0 to 0.5).Reference: 	The Matisse Investigators. Subcutaneous Fondaparinux versus intravenous unfractionated 	heparin in the initial treatment of pulmonary embolism. N Engl J Med 2003;349:1695-702.



MATISSE DVT Wirksamkeit: LE/TVT 
Rezidivrate

Fondaparinux erfüllte die non-inferiority Anforderungen gegenüber Enoxaparin.

1. Büller HR, Davidson BL. Ann Intern Med 2004; 140:867-873.
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Vorführender
Präsentationsnotizen
Figure: Recurrent venous thromboembolism during the study.Among the 1098 patients receiving fondaparinux, 114 had 1 or more episodes of clinically suspected recurrent venous thromboembolism, which were confirmed in 43 (3.9%) patients. Among the 1107 patients receiving enoxaparin, 116 had 1 or more episodes of clinically suspected recurrent venous thromboembolism, which were confirmed in 45 (4.1%) patients (absolute difference, -0.15 percentage point [CI –1.8 to 1.5 percentage points]).Reference: 	Büller et al. Fondaparinux or enoxaparin for the treatment of symptomatic deep venous 	thrombosis. Ann Intern Med 2004;140:867-873.
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1. Büller HR, Davidson BL. Ann Intern Med 2004; 140:867-873. 2. The Matisse investigators. N Engl J Med 2003; 349:1695-702. 

Vorführender
Präsentationsnotizen
MATISSE PE: Subcutaneous Fondaparinux versus intravenous unfractionated heparin in the initial treatment of pulmonary embolism.Major or clinically relevant nonmajor bleeding during initial treatment occurred in 49 of the patients treated with fondaparinux (4.5 percent) and in 69 of those treated with unfractionated heparin (6.3 percent) (absolute difference, -1.8 percent; 95 percent confidence interval, -3.7 to 0.1). A total of 58 patients treated with fondaparinux and 67 of those treated with unfractionated heparin were considered to have had a trivial hemorrhage. The incidence of bleeding during treatment with a vitamin K antagonist was low and was similar in the two Groups.MATISSE DVT: Fondaparinux or enoxaparin for the treatment of symptomatic deep venous thrombosis.Major or clinically relevant nonmajor bleeding during initial treatment occurred in 40 (3.7%) patients receiving fondaparinux and 46 (4.2%) patients receiving enoxaparin (absolute difference, -0.5 percentage point [CI -2.1 to 1.1 percentage points]). Bleeding rates during vitamin K antagonist treatment were low and similar in the treatment groups.References: 	Büller et al. Fondaparinux or enoxaparin for the treatment of symptomatic deep venous 	thrombosis.Ann Intern Med 2004;140:867-873.	The Matisse Investigators. Subcutaneous Fondaparinux versus intravenous unfractionated 	heparin in the initial treatment of pulmonary embolism. N Engl J Med 2003;349:1695-702.



Überblick Behandlung LE & TVT

• Die Häufigkeit von LE bei symptomatischer TVT liegt, je nach Beurteilungs-
Kriterien, zwischen 40 und 60%.

• In der Behandlung der LE senkte Fondaparinux die LE/TVT-Rezidivrate im 
Vergleich zu UFH um 24% (ARR: -1.2%). 

• In der Behandlung der TVT betrug die ARR -0.15% zugunsten von Fondaparinux
im Vergleich zu Enoxaparin.

• Die Blutungsraten unter Fondaparinux waren tief. Es wurde kein signifikanter 
Unterschied zwischen den Behandlungsgruppen festgestellt.

1. Büller HR, Davidson BL. Ann Intern Med 2004; 140:867-873. 2. The Matisse investigators. N Engl J Med 2003; 349:1695-702. 

Vorführender
Präsentationsnotizen
MATISSE PE: Subcutaneous Fondaparinux versus intravenous unfractionated heparin in the initial treatment of pulmonary embolism.The objective of the study was to determine whether fondaparinux is noninferior to unfractionated heparin in preventing a recurrence of venous thromboembolism. The predefined margin for the comparison was consistent with those used in previous trials. Whereas an upper 95 percent confidence interval of up to 3.5 percent in favor of unfractionated heparin was allowed, the upper limit of 0.5 percent found in the study firmly establishes the noninferiority of fondaparinux.Even though patients in the fondaparinux group were not prospectively assigned to early discharge, early discharge was permitted and occurred in 14.5 percent of them, who continued to receive fondaparinux on an outpatient basis. In this subgroup of 158 patients, the rate of recurrence was low (3.2 percent), and no major bleeding occurred.In the past, bleeding complications were classified as major or minor. Whereas the definition of  major bleeding in the setting of treatment for venous thromboembolism is generally well accepted and has been shown to be reliable, “minor” bleeding may range from bleeding that is clinically significant but does not quite meet the criteria for major bleeding to much less severe episodes such as gingival bleeding. To overcome this limitation, we introduced and defined a category of “clinically relevant nonmajor bleeding” to identify and assess the relevant hemorrhagic complications associated with antithrombotic therapy more accurately.MATISSE DVT: Fondaparinux or enoxaparin for the treatment of symptomatic deep venous thrombosis.This study had 3 main goals. First, we wanted to demonstrate whether once-daily subcutaneous fondaparinux as initial therapy for symptomatic, confirmed deep venous thrombosis has efficacy (was not inferior) and safety similar to those of twice-daily subcutaneous enoxaparin, a standard and widely used LMWH regimen. We have demonstrated the noninferiority of fondaparinux. The 3-month rates for recurrence, 3.9% with fondaparinux and 4.1% with enoxaparin, are within previously reported experience with LMWH treatment for deep venous thrombosis, as were the bleeding rates. The fondaparinux regimen with prefilled syringes, in which the 7.5-mg dose suited 85% of patients, is feasible for outpatient therapy. Approximately one third of the study patients received treatment partially or entirely outside of the hospital. Our second goal was to evaluate this experience.Finally, we aimed to use the broad study entry criteria and large sample size of this study to describe the influence of body weight and renal clearance on the clinical outcomes. References: 	Büller et al. Fondaparinux or enoxaparin for the treatment of symptomatic deep venous thrombosis.Ann Intern 	Med 2004;140:867-873.	The Matisse Investigators. Subcutaneous Fondaparinux versus intravenous unfractionated heparin in the initial 	treatment of pulmonary embolism. N Engl J Med 2003;349:1695-702.



Orthopädie: VTE Risiko
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1. Geerts W et al. Chest, 2001; 119:132–175S. 2. Monreal M et al. J Thromb Haemost. 2004;2(11):1892-8. 

95% der Patienten, die post-operativ eine symptomatische TVT oder LE entwickelten, hatten präoperativ eine Prophylaxe 
mit einem NMH erhalten.2

Vorführender
Präsentationsnotizen
Geerts W et al. Prevention of venous thromboembolism. The Sixth ACCP Conference on Antithrombotic and Thrombolytic Therapy. Clinical trials and cohort studies have provided a clearer picture of the natural history of acute VTE associated with major orthopedic surgery of the lower extremity and have also provided considerable information to guide decisions about prophylaxis. Based on the results of contrast venography, performed on either control patients or patients randomized to receive placebo, the prevalence of total DVT at 7 to 14 days after total hip replacement (THR), total knee replacement (TKR), and hip fracture surgery is about 50 to 60%, with proximal DVT rates of about 25%, 15 to 20%, and 30%, respectively. While the operated-on leg is most commonly affected, the nonoperated-on leg is also affected in about 20% of THR patients and in about 14% of TKR patients. The incidence of asymptomatic PE is less certain.Monreal M et al. The outcome after treatment of venous thromboembolism is different in surgical and acutely ill medical patients.Findigs from the RIETE registry. Background: The history of venous thromboembolism (VTE), and the rationale for thromboprophylaxis in surgical patients are well understood. The situation is less clear for acutely ill medical patients. Objectives: To compare the clinical presentation of VTE and clinical outcomes of immobile acutely ill medical patients with surgical patients. Patients: RIETE (Registro Informatizado de la Enfermedad TromboEmbolica) is a Spanish registry of consecutively enrolled patients with objectively confirmed, symptomatic acute VTE. In this analysis, clinical characteristics of patients, details of anticoagulant therapy, and outcomes of all enrolled acutely ill medical patients with immobility ≥ 4 days, and surgical patients are included. Results: Of 6160 patients enrolled up to December 2003, 756 (12%) were acutely ill medical patients with immobility ≥ 4 days, and 884 (14%) were surgical patients who developed VTE within 2 months of surgical intervention. Only 28% of acutely ill medical patients had received thromboprophylaxis, compared with 67%of surgical patients. During the 3-month follow-up period, both fatal pulmonary embolism (PE) and fatal bleeding occurred more frequently in acutely ill medical patients. Immobility in acutely ill medical patients, cancer, and PE were associated with a significantly higher risk of fatal PEor bleeding. Conclusions: In patients treated for VTE, the incidences of fatal PE, fatal bleeding, and major bleeding were significantly higher in acutely ill medical patients compared with surgical patients. Given the low percentage of acutely ill medical patients who had received thromboprophylaxis, increasing its use appropriately may reduce the incidence of VTE and associated complications.References:	Geerts W et al. Prevention of venous thromboembolism. The Sixth ACCP Conference on 	Antithrombotic and Thrombolytic Therapy. Chest, 2001; 119:132–175S.	Monreal M et al. The outcome after treatment of venous thromboembolism is different in surgical and 	acutely ill medical patients.Findigs from the RIETE registry. J Thromb Haemost. 2004;2(11):1892-8. 



Metaanalyse Turpie et al.

• Eingeschlossene Studien:
• EPHESUS (n=1817) 
• PENTATHLON 2000 (n=1584) 
• PENTHIFRA (n=1250)
• PENTAMAKS (n=724)

• Geplante Metaanalyse
• Einheitliches Studiendesign mit einheitlichen Endpunkten
• Ein Steering Comitee für alle Studien
• Multizentrische, prospektive, randomisierte, doppel-blinde, Superioritäts-

Studien
• Dosierungen Enoxaparin gemäss zugelassenem Dosierungsschema in Europa 

und N-Amerika

1. Turpie AGG, et al. Arch Intern Med. 2002;162:1833-1840.  

Vorführender
Präsentationsnotizen
The fondaparinux clinical program was designed to compare the efficacy and safety of fondaparinux with low-molecular-weight heparin for the prevention of VTE in patients undergoing major orthopedic surgery of the lower limbs. Low-molecular-weight heparin was chosen as the comparator because it has been reported to be more effective than warfarin in hip and knee replacement surgery. More than 8000 patients (age, 18-101 years; body weight, 30-226 kg) have been studied in phase 2 and 3 clinical trials. In all these trials, the primary assessment for efficacy was based on bilateral venography, the standard recommended method for the evaluation of new antithrombotic drugs in patients undergoing major orthopedic procedures. A postoperative start of fondaparinux was chosen to maximize convenience and safety. In a dose-ranging study of 0.75 to 8.0 mg of fondaparinux sodium once daily, starting 6 hours postoperatively, in patients undergoing hip replacement surgery, a statistically significant dose response for the prevention of VTE was demonstrated. Moreover, the results of this study suggested that fondaparinux had the potential to improve significantly the risk-benefit ratio for VTE prophylaxis compared with low-molecular-weight heparin. Based on these results, a 2.5-mg, once-daily dosage of fondaparinux sodium, starting postoperatively, was selected for the 4 phase 3 studies. Two phase 3 studies were conducted in elective hip replacement surgery, the European Pentasaccharide Hip Elective Surgery Study (EPHESUS) (N = 2309) and the Pentasaccharide in Total Hip Replacement Surgery Study (PENTATHLON) 2000 (N = 2275), 1 in elective major knee surgery (the Pentasaccharide in Major Knee Surgery Study [PENTAMAKS]; N = 1049), and 1 in hip fracture surgery (the Pentasaccharide in Hip Fracture Surgery Study [PENTHIFRA]; N = 1711). These 4 studies were planned with the same comparative drug, end points, and adjudication committee, with the purpose of subsequently performing a meta-analysis of their data. We report herein the results of this meta-analysis. Reference:	Turpie AGG et al. Fondaparinux vs enoxaparin for the prevention of venous thromboembolism in 	major orthopedic surgery. A meta-analysis of 4 randomized double-blind studies. Arch Intern Med 	2002;162:1833-40.



Fondaparinux bei grösseren orthopädischen Eingriffen

• Trotz Prophylaxe mit NMH ist das TVT-Risiko noch immer hoch.1,2

• Metaanalyse Turpie et al.: Fondaparinux reduzierte das LE/TVT-
Risiko um mehr als 50% ohne das Risiko klinisch relevanter 
Blutungen zu erhöhen.3

• Alle untersuchten Subgruppen profitierten vom Einsatz von 
Fondaparinux.3

• Die 1. Injektion wird frühestens 6 h nach Nahtschluss verabreicht.3

• ACCP 2004: Fondaparinux ist das einzige Präparat mit höchster 
Bewertung.4

1. Monreal M et al. J Thromb Haemost. 2004;2(11):1892-8. 2. Geerts W et al. Chest, 2001; 119:132–175S. 3. Turpie AGG, et al. Arch Intern Med. 
2002;162:1833-1840. 4. Geerts W et al. Prevention of venous thromboembolism. Chest, 2001; 119:132–175S.



ACCP Guidelines 2004: Fondaparinux

7th ACCP Guidelines 2004 
(Evidenz basierte Empfehlungen)1

Schweizer Kommentar zu 
7th ACCP Guidelines 20042

• Hüftgelenkersatz ✓Grad 1A ✓

• Kniegelenkersatz ✓ Grad 1A ✓

• Operation 
Hüftfraktur

✓ Grad 1A ✓

Grad 1: sehr empfohlen. 
Experten sind sehr überzeugt, dass die Vorteile im Bezug auf Nutzen, Risiko und Kosten überwiegen.3
Grad A: basierend auf konsistenten Ergebnissen in randomisierten, klinischen Studien.3

1. Geerts W et al. Chest, 2004; 126:338-400S. 2. Dörffler-Melly J et al. Schweiz Med Forum 2005;5(Suppl 27):11S-14S. 3. Guyatt et al. Chest. 2004;126(3 
Suppl):179S-187S.

Vorführender
Präsentationsnotizen
Geerts W et al. Prevention of Venous Thromboembolism: The Seventh ACCP Conference on Antithrombotic and Thrombolytic Therapy.Recommendations: Elective Hip Arthroplasty: For patients undergoing elective THR, we recommend the routine use of one of the following three anticoagulants: LMWH (at a usual high-risk dose, started 12 h before surgery or 12 to 24 h after surgery, or 4 to 6 h after surgery at half the usual high-risk dose and then increasing to the usual high-risk dose the following day); fondaparinux (2.5 mg started 6 to 8 h after surgery); or adjusted-dose VKA started preoperatively or the evening after surgery (INR target, 2.5; INR range, 2.0 to 3.0) [all Grade 1A].Recommendations: Elective Knee Arthroplasty: For patients undergoing elective TKA, we recommend routine thromboprophylaxis using LMWH (at the usual high-risk dose), fondaparinux, or adjusted-dose VKA (target INR, 2.5; INR range, 2.0 to 3.0) [all Grade 1A].Recommendations: Hip Fracture Surgery: For patients undergoing HFS, we recommend the routine use of fondaparinux (Grade 1A), LMWH at the usual high-risk dose (Grade 1C), adjusted-dose VKA [target INR, 2.5; INR range, 2.0 to 3.0] (Grade 2B), or LDUH (Grade 1B).Dörffler-Melly J et al. Kommentar zu: Kapitel 7. Prävention der venösen Thromboembolie.Unter den neuen Antithrombotika wurde Fondaparinux in den Empfehlungen der ACCP berücksichtigt, während dies für Melagatran/Ximelagatran nicht zutrifft. In der Schweiz sind beide Substanzen für die postoperative Thromboseprophylaxe nach grösseren orthopädischen Eingriffen zugelassen. Die SEG erachtet diese Mittel durchaus als Alternativen bei der Behandlung des Patienten mit elektivem Hüft- oder Kniegelenksersatz, wobei die zugelassene Prophylaxedauer für Fondaparinux 4 Wochen beträgt und für Ximelagatran derzeit nur etwa 11 Tage. Das zeitliche Fenster scheint für Fondaparinux entsprechend den neusten Studiendaten [5, 6] nach oben dehnbar zu sein, da es noch am Morgen nach der Operation verabreicht werden kann, ohne weniger wirksam zu sein. Die verlängerte Prophylaxe-dauer mit Fondaparinux während 28–35 Tagen ist ebenfalls in den ACCP-Empfehlungen berücksichtigt (Grad 1C+). Die SEG ist der Meinung, dass eine Prophylaxe bis 4 Wochen postoperativ bei Patienten ohne erhöhtes Blutungsrisiko auch mit Fondaparinux 2,5 mg/d s.c. erfolgen kann. Grundsätzlich werden einfache Anwendungsschemata benötigt. Tabelle 2 zeigt die in der Schweiz handelsüblichen Präparate für NMH, Fondaparinux und Melagatran mit zeitlichem Abstand zur Operation.References:	Geerts W et al. Prevention of Venous Thromboembolism: The Seventh ACCP Conference on 	Antithrombotic and Thrombolytic Therapy. Chest 2004;126;338-400.	Dörffler-Melly J et al. Kommentar zu: Kapitel 7. Prävention der venösen Thromboembolie. Schweiz Med 	Forum 2005;5(Suppl 27):11S-14S.	Guyatt et al. Applying the grades of recommendation for antithrombotic and thrombolytic therapy: The 	Seventh ACCP conference on antithrombotic and thrombolyticlytic therapy. Chest. 2004;126(3 	Suppl):179S-187S.
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