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SUBCUTANEQUS FONDAPARINUX that compared treatment with lants to no treatment, d mortality [1]. Subsequent uncontrolled trials have confirmed that anticoagulation decreases
o Evidence mortality [2.4]. =
* Dosing 8
 Monitoring Common questions asked by clinicians caring for patients with acute PE include the following: §
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UNFRACTIONATED HEPARIN w Should | initiate anticoagulant therapy? A
Pl w Which anticoagulant should | initiate? 2
® Dosing = What is the appropriate dose?

=i = How should | monitor the treatment?

- Subcutaneous w What is the clinical evidence supporting its use?
* Monitoring = What are the common complications?
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® Initiation
* Dosing Each of these issues is reviewed here. Other aspects of the treatment of acute PE. including thrombolysis, inferior vena caval filters, and are . (See
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 Heparin protocol |
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‘GRAPHICS View Al diagnostic evaluation should be expedited and placement of an inferior vena caval filter considered if an acutd (algorithm 1) | e "Placement of inferior vena cava filters
ALGORITHMS and their complications” )
¢ PE treatment algorithm We consider patients who have one risk factor to be at maderate risk for bleeding (3.2 percent in the first three months and 1.6 parcent per year thereafter) and patient o or
TABLES more risk factors to be at high risk for bleeding (12.8 percent in the first three months and =6.5 percent per year thereafter) [5]. Risk factors for bleeding include age >6; ous
@ Wells criteria and modified Wel bleeding, thrombocytopenia, antiplatelet therapy. poor anticoagulant control, recent surgery, frequent falls, reduced functional capacity, previous stroke, diabetes, ane enal
criteriz failure, liver failure, and alcohal abuse.
 Weight based heparin nomogram
® Heparin pratocal | LOW MOLECULAR WEIGHT HEPARIN — We recommend low molecular weight heparin (LMWH) for mast hemadynamically stable patients with acute PE, rather than intravenous
® Heparin protocol Il unfractionated heparin (IV UFH) or subcutaneous unfractionated heparin (SC UFH). In contrast, the choice between LMWH and subcutaneous fondaparinux should be guided by
availability, cost, and clinician familiarity, since the balance of benefits versus harms and burdens is similar. The evidence is insufficient to recommend one LMWH formulation over
CALCULATORS. another
Calculator: Pulmonary embolism Wells B
score Evidence — LMWH has been compared to IV UFH and SC UFH in patients with acute PE, and to subcutaneads fondaparinux infpatf b vein thrombosis (DVT) %
- 8
RELATED TOPICS. u Compared with [V UFH — trials and met I indicate that LMWH results in lower mortality, fewer boembolic events, and less major ﬁ
Anticoagulants other than heparin and bleeding than IV UFH [5.10.11] This was illustrated by a systematic review that compared LMWH to IV UFH in patients with acute PE or DVT using three meta-analyses [5.10]. %
warfarin The first meta-analysis of 17 trials (7908 patients) found that LMWH decreased mortality (4.5 versus 6.1 percent, relative risk 0.79, 95% CI 0.66-0.95). the second meta-analysis g
Anticoagulation during pregnancy of 17 trials (7976 patients) that LMWH recurrent venous disease (3.7 versus 5 4 percent, relative risk 0.72, 95% CI 0.58-0.89), and the =
PreE s T T third meta-analysi of 20 trials (6910 patients) found that LMWH decreased major bleecing (1.2 versus 2 percent, relatverisk 0.67, 35% C1 0.45-1.00), In adition to these
warfarin L4 impraved clinical outcomes, other advantages of LMWH over [V UFH include greater bi . more predictable ph k . once or twice daily administration, fixed
Trmpre (reiess e = dosing that does nat require L and a likelihood of penia [12].
embolism in pregnancy: Prevention
pregnancy » Compared with SC UFH — Meta-analyses [5] of four trials [13-16] ed that LMWH and SC UFH have similar effects on mortality (4 3 versus 4 percent with
E;ii\‘fr: ‘t:mzbsjiaf'.dﬁs::rr"nzg?w SC UFH). recurrent thromboembolic events (3.3 versus 4 percent with SC UFH), and major bleeding (2.3 versus 1.8 percent with SC UFH). LMWH has several advantages over
[ £ SC UFH including its ability to be administered once daily and its lower frequency of thrombocytopenia [5].
Fibrinalytic (thrombolytic) therapy in
acute pulmonary embolism and lower m_Compared with subcutaneous fondaparinux — LMWH and subcutaneous fondaparinux have not been directly compared in patients with acute PE: however. they have been i
@ Internet | Protected Mode: Off v R100% ~
(®~)
| UpToDate.
2013 UpToDate™ 8 Fint B8 Emsil M
Treatment algorithm for patients with suspected pulmonary embolism
Yes | e =
fwar_uteFE’
onimed] ¥
oderat
No further | | Inferior vena
evaluation caval filter |Armcnagu|=hun| will diagnostic will diagnostic
evaluation take longer evaluation take longer
4 h)urs? than 24 huurs’
Yes N Yes | Mo I
| Anhmagulahnn ‘ Neo ‘ Anhmigulahnn ‘ Ne
Diagnostic evaluation
Discontinue ‘ | Clinical severity warrant ‘
: et ot . i
Done @ Internet | Protected Mode: Off v ®100% ~

(®L)



[ warfarin and pe

About Us.

LLi,:TuDate.

New Search Patient Info

What's New

in acute

TOPIC OUTLINE il

ARY & RECOMMENDATION

INTRODUCTION
INITIATION OF ANTICOAGULANT
THERAPY
LOW MOLECULAR WEIGHT HEPARIN
* Evidence
® Dosing
* Monitoring
SUBCUTANEOUS FONDAPARINUX
® Evidence
* Dosing
® Monitoring
UNFRACTIONATED HEPARIN
® Indications
® Dosing

- Intravenous

- Subcutaneous
* Monitoring
WARFARIN
* Initiation
 Dosing
 Monitoring
DABIGATRAN -

i

Calculators

News from UpToDate

ContactUs | Help *

Login

B Frint B9 Emanl

in acute y

Authors
Karen A Valentine, MD, PhD
Russell D Hull, MBBS. MSc

Section Editor
Jess Mandel, MD

Deputy Editor
Geraldine Finlay, MD
Disclosures

All topics are updated as new evidence becomes available and our peer review process is complete.
Literature review current through: Jan 2013_ | This topic last updated: Nov 12, 2012

(C))

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

that compared treatment with
mortality [2-4].

Common questions asked by clinicians caring for patients with acute PE include the following-

uncontrolled trials have confirmed that

t0 no treatment, d mortality [1]. Sub:

Should | initiate anticoagulant therapy?

Which anticoagulant should | initiate?

What is the appropriate dose?

How should | moniter the treatment?

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

For how long should | treat?

Each of these issues is reviewed here. Other aspects of the treatment of acute PE, including thrombolysis, inferior vena caval filters. and embal are d
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SUBCUTANEOUS FONDAPARINUX that compared treatment with lants to no treatment, | d d mortality [1]. Subsequent uncontrolled trials have confirmed that | d
® Evidence mortality [2-4]. ]
* Dosing R
. Common questions asked by clinicians caring for patients with EUERES include the following: 8
Monitoring H
&
UNFRACTIONATED HEPARIN w Should | initiate anticoagulant therapy? 's
* Indications w Which anticoagulant should | initiate? 2
¢ Dosing w What is the appropriate dose?
- Intravenous w How should | monitor the treatment?
- Subcutaneous w What is the clinical evidence supporting its use?
* Monitoring = What are the common complications?
m For how long should | treat?
*® Initiation
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Lookup

Enter item name to lookup.

Aspirin
Warfarin

+Display complete list of interactions
for an individual item by clicking
item name.

«Add another item(s) [Lookup] to
Analyze for potential interactions
between items in the list.

*Remove item from the list by
clicking the check mark next to the
item name.

Welcome to Lexi-Interact™ Online
Lexi-Comp's Comprehensive Drug-to-Drug, Drug-to-Herb and Herb-to-Herb Interaction Analysis Program
NOTE: Lexi-Interact does not address chemical compatibility related to L.V. drug preparation or administration.

Lexi-Interact Online combines the world's literature and scientific understanding of drug interactions with a state-of-the-art electronic
platform, providing an efficient way to ensure that adverse drug events don't compromise the care of your patients.

Review all interactions for a selected medication or enter a patient specific regimen to analyze for potential interactions. Additionally,
you may select a drug interaction result to obtain detailed information on Patient Management, Interacting Members, Risk Rating,
References and more.

Disclaimer While great care has been taken to ensure the accuracy of the information presented, the user is advised that the
authors, editors, reviewers, contributors, and publishers cannot be responsible for the continued currency of the information or for
any errors, omissions, or the application of this information, or for any consequences arising therefrom. Therefore, the author(s)
and/or the publisher shall have no liability to any person or entity with regard to claims, loss, or damage caused, or alleged to be
caused, directly or indirectly, by the use of information contained herein. Because of the dynamic nature of drug information, readers
are advised that decisions regarding drug therapy must be based on the independent judgment of the clinician, changing information
about a drug (eg, as reflected in the literature and manufacturer's most current product information), and changing medical practices.
The editors are not responsible for any inaccuracy of quotation or for any false or misleading implication that may arise due to the
text or formulas as used or due to the quotation of revisions no longer official.
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item name.

Lexi-Comp Online™ Interaction Analysis

Customize Analysis

Only interactions at or above the selected

risk rating

View interaction detail by clicking on link

Aspirin

[D] Warfarin (Vitamin K Antagonists)
Warfarin

[D] Aspirin (Salicylates)

Date March 3, 2013

ill be displayed. A ~

Disclaimer Readers are advised that decisions regarding drug therapy must be based on the independent judgment of the
clinician, changing information about a drug (eg, as reflected in the literature and manufacturer's most current product information),

and changing medical practices

Lexicomp® Copyright ® 1978-2013 Lexi-Comp Inc. All Rights Reserved
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Risk Rating: Rapid indicator regarding how to respond to the interaction data. Each Interact monograph is assigned a risk rating of

-

LEXICOTT]PE) Intle;::(l:-t"" A, B, C, D, or X. The progression from A to X is accompanied by increased urgency for responding to the data. In general, A and B
monagraphs are of academic, but not clinical concern. Monographs rated C, D, or X always require the user's attention. The text of
the Patient Management section of the monographs will provide assistance regarding the types of actions that could be taken. The
Enter item name to lookup. definition of each risk rating is as follows:
Risk . .
Aspirin Rating Action Description =
L A No Known Data have not demonstrated either
+Display complete list of interactions Interaction pharmaCOd_yna_ml_C or .
for an individual item by clicking pharmacokinetic interactions -
item name. between the specified agents
+Add another item(s) [Lookup] to
ﬁgﬂgfﬁgﬂeﬂﬁ:ﬂgaCt'ons B No Action Data demonstrate that the specified
-Remove item from the list by Needed agents may interact with each other,
clicking the check mark next to the but there is little to no evidence of
item name. clinical concern resulting from their
concomitant use.
C  Monitor Data demonstrate that the specified
Therapy agents may interact with each other
in a clinically significant manner. The
benefits of concomitant use of
these two medications usually
outweigh the risks. An appropriate
monitoring plan should be
implemented to identify potential i
nanativa affarte Nncana
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® Recurrent PE o I SUMMARY AND RECOMMENDATIONS I
 Secondary prevention of venous -
thromboembolism Initial therapy

fPCEC'AL CLEISIES » We recommend parenteral anticoagulation in patients with confirmed acute pulmanary embolism (PE), rather than no (algorithm 1fGrade 14). (ee Initiation of

ancer anticoagulant therapy’ above.)
® Pregnancy

RMATION m In situations in which acute PE is d but not confirmed (algorithm 1) (see Initiation of anti lant therapy' above):

N
RECOMMENDATIONS
* Initial therapy

* Long-term therapy

We recommend parenteral anticoagulation when there is a high clinical suspicion of acute PE, rather than no anticoagulatiolGrade 18

L = We suggest parenteral anticoagulatin when therefls a moderate clinical suspicion for acute PE and the results of the diagnostic tests are expected to take longer than four
hours, rather than no anticoagulatioff (Grade 2

- Duration
REFERENCES = We suggest parenteral anticqggulation whefllthere is a low clinical suspicion for acute PE and the results of the diagnostic tests are expected to take longer than 24 hours,
= rather than no anticoagulatiorfl(Grade 2C). 5
8
GRAPHICS [ ] View Al - The clinical susgicion for acute PE should be derived using a validated prediction rule, such as the Wells criteria {table 1) (calculator 1). £
ALGORITHMS = Anticoagulant therapy should be continued during the diagnestic evaluation. %
& PE treatment algorithm L4 c
TABLES m The following recommendations assume that the decision has been made to initiate parenteral anticoagulant therapy- =
® Wells criteria and modified Wells
criteria = For hemadynamically stable patients with| Wed acute PE, we recommend initial treatment with low mofecular weight Beparin (LMWH) rather than
® Weight based heparin nomogram intravenous unfractionated heparin (I UFfl) (Grade 1B) We dlsa suggest LMWH rather than (Grade 2C). [1LMWH is not chosen, we suggest
® Heparin protocol | subcutaneous fondaparinux rather than IVRUFH (Grade 2B). ($ee Initiation of anticoagulant therapy’ above.)
® Heparin protocol I - For patients with confirmed or suspected brsistent hypotension due to the acute PE, an increased risk of bleeding Jpotenta | mal subcutaneous
CALCULATORS absorption (g, morbid obesity), or in whom thrombolysis may be performed, we suggest IV UFH rather than an alternative anticoagulan(Grade 2B ee Unfractionated
Calculator: Pulmanary embolism Wells hepain’ above) il
score = = For patients with canfirmed or acute PE and severe renal failure (creatinine clearance <30 mL/min). we sugoest UFH rather than LMWH or
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Grade 1A recommendation

A Grade 1A rec ion is a strong recc i and applies to most i in most
T mendation unless a clear and compelling rati for an alternative approach is present.

e reservation. Cli

icians should follow a strong

A Grade 1 recommendation is a strong recommendation. It means that we believe that if you follow the recommendation, you will be doing more good than harm for most, if not all of your patients.

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

Recommendation grades

1. Strang recommendation: Benefits clearly outweigh the risks and burdens (or vice versa) for most, if not all, patients
2. Weak recommendation: Benefits and risks closely balanced and/or uncertain

Evidence grades

A. High-quality evidence: Consistent evidence from randomized trials, or overwhelming evidence of some other form
B. Moderate-quality evidence: Evidence from randomized trials with important limitations, or very strong evidence of some other form
C. Low-quality evidence: Evidence from observational studies, clinical , or from

trials with serious flaws

For a complete description of our grading system, please see the UpToDate editorial policy which can be found at www.uptedate.com/home/editorial-policy.
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I UpToDate Al Topics = @ AboutUs | News fromUpToDate | ContactUs | Help
New Se; reh  Patientinfo = Whal s New = Calculators Login
Contentsff- Patient Information & Print
Spedialties &
Patient Information Contents: Patient Information
+ The Basics . .
UpToDate offers different levels of patient education materials to meet the varying information needs of your patients.
+ Beyond the Basics
The Basics Beyond the Basics
What's New
T “The Basics" are short (1 to 3 page) articles “Beyond the Basics” articles are & to 10 E
written in plain language. They answer the 4 or pages long and more detailed than "The
Authors snd Editors 5 most important questions a person might Basics”. These articles are best for readers
have about a medical problem. These articles who want a lot of detailed information and who
are best for people who want a general are comfortable with some technical medical
overview. terms.
NEW - The Basics articles are also available in View all Beyond the Basics
Spanish. -
View all The Basics
This site complies with the HONcode standard for trustworthy health
information: verify here
To view a list of all available topics. click on the appropriate health category below
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What's New Calculators

Contents » Calculators

About Us News from UpToDate | ContactUs | Help
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Specialties

Contents: Calculators

You receive the entire UpToDate library of specialti
of contents for other specialties, click here.

Patient Information
Whats New
Calculators
Authors and Editors Cardiology calculators

Critical care calculators

Emergency med calculators

Endocrinology calculators

Gastroenterology and Hepatology calculators
General surgery calculators

Patient Information

s with your subscription. Click on a section below to view a detailed list of topics associated with that particular section. If you'd like to see the tabld

Oncology calculators
Pediatrics calculators

Hematology calculators

Hospital medicine calculators
D calculators Primary care calculators
Pulmonology calculators

Rheumatology calculators

Nephrolagy calculators
Neurology calculators
Obstetrics calculators

ate
Uptodate

rt Tag: [1104-10 2!

Subseription and License Agreer
50.80-834E338CH 1

ment | Release: 21.2-C21.17

Done

- -

@ Internet | Protected Mode: Off b % 100%

¢

(B=-+-)

-13-



~ ECGTest : T Bp Pk

UpToDate p w3k iE7 3 %ep AR 2 BiAE PR FH NI RAKEF

@yt~ ECG Test > ¥e2 %42 % — & (Basic ECG test) ~ % - & (Intermediate
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Search Results for "ecg test” Topic Outline
= All Topics =
& Basic ECG test
Adult
¢ Intermediate ECG test
Pediatric
& Advanced ECG test
Patient
& Performance of exercise ECG testing L
- Graphics =

Electrocardiographic changes during exercise ECG testing

Exercise ECG testing to determine prognosis of coronary heart disease

Screening for coronary heart disease

Control of ventricular rate in atrial fibrillation: Pharmacologic therapy L4

Stress testing for the diagnesis of coronary heart disease

Estimation of cardiac risk prior to noncardiac surgery

Exercise radionuclide myocardial perfusion imaging in the diagnosis and prognosis of corenary heart disease

Stress testing to determine prognosis and management of patients with known or suspected coronary heart disease

Vasodilator stress radionuclide myocardial perfusion imaging in the diagnosis and prognosis of coronary heart disease

Selecting the optimal cardiac stress test

Stress echocardiography in the diagnosis and prognosis of corenary heart disease

Role of stress testing after coronary revascularization

Noninvasive imaging and stress testing in patients with suspected acute coronary syndrome
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