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How effective is long-term warfarin at preventing recurrent pulmonary
embolism ?
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LOW MOLECULAR WEIGHT HEPARIN
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* Monitoring J performed comparing untreated patients with PE versus those who were treated with anticoagulants, antice s associated with decreased mortality [1] .

® Clinical svidance Subseguent uncontrolled trials have confirmed that anticoagulation is associated with decreased mortality [2-4]
# Cost-effectivensss
Commah questions asked by clinicians caring for patients with acute PE include:
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® Cancer

performed comparing untreated patients with PE versus those who were treated with anticoagulan
Subsequent uncontrolled trials have confirmed that anticoagulation is associated with decreased m

with decreased mortality [1]

INFORMATION FOR rtality [2-4] .
SUMMARY AND RECH

REFEREMNCES

Common guestions asked by clinicians caring for patients with acute PE include:

# Should I initiate anticoagulant therapy?
GRAPHICS # Which anticoagulant should T initiate?

® \What is the appropriate dose?

# How should I monitor the treatment?

# PE treatment algorithm # What is the clinical evidence supporting its use?
# _What are the common complications?

FIGURES
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Should I inibiate anticoagulant therapy? ;I
Which anticoagulant should [initiate?

What is the appropriate dose? J
How should T ronitor the treatment?

What is the clinical evidence supporting its use?
What are the common complications?

For how long should I treat?

We discuss the initiation of anticoagulant therapy, the different types of anticoagulants, transition to oral anticoagulants, and duration of therapy here. In addition,
complications and risk factars for complications are reviewed. Much of the data presented are fram studies that did not distinguish patients with acute PE fram patients with
acute deep vein thrombasis (DVT), instead grouping the diseases together as venous thromboamb E). This is reflective of the opinion that both DVWT and PE are
clinical manifestations of a single clinical entity, As a result, most of the opinions, suggestions, and r ons within our discussion are equally applicable to patients
with acute DUT.

RELATED TOPICS
Treatment of acute pulmonary embolism
Inferior vena caval filters

Fibrinolytic (thrombolytic) therapy in
pulmanary emb p vein
thrombosis

Low molecular n for venous

thromboemboli

Therapeutic use of heparin and low
molecular weight heparin

Therapeutic use of fondaparinux
Therapeutic use of warfarin

Diotain Codoficen

The treatment of acute pulmaonary embaolism including thrombaolysis, inferior vena caval filkers, and embolectomy is reviewed elsewhere, (See "Treatment of acute pulmonary)
embolism", see "Inferior vena caval filters", and see "Fibrinalytic (thrombalytic) therapy in pulmenary embalism and deep vein thrombosis").

PE has been confirmed because we believe that the high incidence
of major bleeding (less than three percent) [9] . In contrast, antic
clinical suspicion of PE is low to moderate.

due to recurrent PE in untreated patients (approximately 30 percent) [S-5] outweighs the risk
apy should be considered on a case-by-case basis when PE has not been confirmed and the

The efficacy of anticoagulant therapy depends upon achieving a therapeutic lefel of heparin wi
be initiated immediately after it has determined that it is indicated.

in the first 24 hours of treatment [10-12] ; therefore, anticoagulation should

Anticoagulation should be initiated using subcutaneous low molecular weight heparin (SC LMWH) or intravenous unfractionated heparin (IV UFH) [13] . We prefer 5C LMWH in
hemodynamically stable patients with PE. In contrast, we use It UFH in patients with persistent hypote
molecular weight heparin” below and see “Unfractionated heparin' below).

E (ie, massive PE) or severe renal failure. (See "Low

In the rare patient in whom there is a high clinical suspicion of PE but a strong contraindication to antico

eaironostic evaluation should be
expedited. Anticoagulation-independent therapies (eg, inferior vena caval filter) should be pursued once PE is confir ed (shaw figure 1). (]

ea "Treatment of acute pulmonary
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Treatment algorithm for patients with suspected pulmonary embolism

Stabilize the patient

Anticoagulation with SC
LMWH or [V UFH

agnostic evaluation
PE excluded PE confirmed
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INTRODUCTION — Anticoagulation is the main therapy for acute pulmonary embolism (PE). Its goal is to decrease martality by preventing recurrent PE. In the only trial ever
performed comparing untreated patients with PE versus those who were treated with anticoagulants, anticoagulation was associated with decreased martality [1] .
Subsequent uncontrolled trials have confirmed that anticoagulation is associated with decreased mortality [2-4] .

Common guestions asked by dinicians caring for patients with acute PE include
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COMPLICATIONS
# Bleeding
- Heparin

- Managemant
# Thrombaocytapenia

DURATION OF THERAPY

we found 53 instances of "warfarin®

apic
Find Again Cancel

cunf\rmatory tna\s are reported. (See Theraueutlc use of fun\japarmux ) _I

EELIETAE — In most cases, initial heparin therapy is administered short-term, then transitioned to a long-term orally-active anticoagulant, Mast oral antlcnagu\ants are
vitamin K antagonists that suppress the production of the vitamin K-dependent clatting factars, I1, VI, I¥, and X. Although several vitamin K antagonists exist,
mast cammen and best studied; thus, it is the focus of our discussion.

There are circumstances in which SC LMwH may be continued long-term rather than transitioning to aral including pregnancy and malignancy. Long-term SC LMWH is
an option for other patients as well, but is generally prohibited by cost.(See "Pregnancy” below and see "Cancer” below),

RN cah be started on the same day or after heparin, but should not be initiated prior to heparin because use of
three-fold increased incidence of recurrent PE or DVT [12,45] . This is primarily because, as noted below, full anticoagulation with
treatment. Simultaneous initiation of heparin and

alone has been associated with a
[il§l requires about five days of J
Elili therapy is effective, and shortens hospital stays with major cost-savings [46,47] .

Heparin therapy should be averlapped with [il for a minimum of five days, and continued until the International Normalized Ratio (INR) has been within the therapeutic
range (2.0 ta 3.0) for at least two consecutive days [13] . We believe that heparin therapy should be extended in cases of persistent hypotension due to PE (ie, massive PE)

or extensive iliofemoral thromhosis.
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INTRODUCTION — Anticoagulation is the main therapy for acute pulmonary embolism (PE). Its goal is to decrease mortality by preventing recurrent PE. In the only trial ever
performed comparing untreated patients with PE versus those who were treated with anticoagulants, anticoagulation was associated with decreased mortality [1] .
Subsequent uncantrolled trials have confirmed that anticoagulation is assoriated with decreased martality [2-4]

Commah questions asked by clinicians caring for patients with acute PE include:

Should I initiate anticoagulant therapy?

Which anticoagulant should [initiate?

What is the appropriate dose?

How should T ronitor the treatment?

What is the clinical evidence supporting its use?
What are the common complications?

Far how long should I treat?

We discuss the initiation of anticoagulant therapy, the different types of anticoagulants, transition to oral anticoagulants, and duration of therapy here. In addition,
complications and risk factors for complications are reviewed. Much of the data presented are from studies that did not distinguish patients with acute PE from patients with
acute deep wein thrombasis (DVT), instead grouping the diseases together as venous thromboembalic disease (WTE). This is reflective of the opinion that both DVT and PE are
clinical manifestations of a single clinical entity. As a result, most of the opinions, suggestions, and recommendations within our discussion are equally applicable to patients
with acute DT

The treatment of acute pulmaonary embaolism including thrombalysis, inferior vena caval filkers, and embolectomy is reviewed elsewhere, (See "Treatment of acuts pulmonary
embolism", see "Inferior vena caval filters", and see "Fibrinalytic (thrombalytic) therapy in pulmenary embalism and deep vein thrombosis").
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® We recommend that anticoagulation be initiated immediately in patients with a high clinical suspicion of pulmaonary embaolism (PE) and continued during the diagnostic
evaluation (show figure 1) (Grade 1B). (See "Initiation of therapy” above and see "Treatment of acute pulmonary embolism").

weight heparin (SC LMWH) or intravenous unfractionated heparin (IV UFH). In

H (Grade 1A}, In clintrast, we suggest [V UFH for patients with persistent hypotension due to PE (ie,
st use of one LMWH preparation over another, (See "Initiation of therapy” above,
see "Low malecular weight heparin” above, section on Clinical evidence, and see "Unfractionated heparin” above, section on Clinical evidence).

# \When [V UFH is administered, we suggest that the dose be adjusted to maintain aPTT prolongation that corresponds ta plasma heparin levels from 0.3 to 0.7 W/mL
anti-¥a activity by amidolytic assay (Grade 2C), The target range is generally 1.5 to 2.5 times the control aPTT. When SC LMWH is administered, anti-factor Xa lavels
should not be monitored. (See “Low molecular weight heparin® 2bove and see "Unfractionated heparin® sbove, sections on Monitoring).

® \Warfarin can be initiated at the same time or following the initiation of heparin. We recommend therapy with heparin for at least five days (Grade 1C). We
recommend that heparin not be discontinued before the INR is stable and >2.0 for at least two consecutive days {(Grade 14). (See "Initiation” above).
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approach is present.

Explanation:

good than harm for most, if not all of your patients.

unlikely to have an impact on our confidence in the estimates of benefit and risk.

A Grade 1A recommendation is a strong recommendation, and applies to most patients in most circumstances without
reservation. Clinicians should follow a strong recommendation unless a clear and compelling rationale for an alternative
A Grade 1 recommendation is a strong recommendation. It means that we believe that if yvou follow the recommendation, you will be doing more

Grade A means that the best estimates of the critical benefits and risks come from consistent data from well-performed, randomized, controlled
trials or overwhelming data of some other form (eg, well-executed observational studies with very large treatment effects). Further research is

Recommendation grades
1. Strong recornmendation: Benefits clearly outweigh the rizsks and burdens {or vice versa) for most, if not all, patients
2, Weak recornmendation: Benefits and risks closely balanced andfor uncertain

Evidence grades
A, High-quality evidence: Consistent evidence from randornized trials, or overwhelming evidence of sorme other farm
B. Moderate-quality evidence: Evidence from randamized trials with important limitations, or very strong evidence of some other form

. Low-quality evidence: Evidence frorn abservational studies, unsystemnatic clinical abservations, or from randomized trials with serious flaws

Far a complete description of our grading system, please see the UpToDate editorial paolicy that can be found by clicking on Help, and then About UpToDate,
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Caleulator: Community-acquired pneumonia severity index (PSI) for adults
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* Advanced ECG test
* Intermediate ECG test

* Basic ECG test

- ECG testing
s Exercise ECG testing to determine prognaosis of coronary heart disease
* Stress testing for the diagnosis of coronary heart disease

# sScreening for coronary heart disease

* Exercise myocardial perfusion imaging in the dizgnosis and prognosis of coronary heart disease e
# Stress testing to determine prognosis and management of patients with known or suspected coranary heart disease
® Stress testing for the diagnosis of coronary heart disease in women

» Pharmacologic stress myocardial perfusion imaging in the diagnosis and prognosis of coronary heart disease
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