a.UHvsLMWHinACS.AT.19Jul04


Page 1 of 3

WORKSHEET for PROPOSED Evidence-Based GUIDELINE RECOMMENDATIONS

	Worksheet Author: 

Ari Timerman
	Taskforce/Subcommittee:  __BLS _XACLS __PEDS __ID  __PROAD

__Other:                                

	Author’s Home Resuscitation Council: 

__AHA __ANZCOR __CLAR __ERC __HSFC

__HSFC __RCSA   _X_IAHF     _X_Other: Brazilian RC
	Date Submitted to Subcommittee:  15/August/2004




STEP 1: STATE THE PROPOSAL.  State if this is a proposed new guideline; revision to current guideline; or deletion of current guideline.

Existing guideline, practice or training activity, or new guideline: 
Existing guideline
: 

Revision to current guideline

Step 1A: Refine the question; state the question as a positive (or negative) hypothesis.  State proposed guideline recommendation as a specific, positive hypothesis. Use single sentence if possible.  Include type of patients; setting (in- /out-of-hospital); specific interventions (dose, route); specific outcomes (ROSC vs. hospital discharge).
In prehospital and emergency department management of intermediate risk unstable angina and non-ST elevation myocardial infarction LMWH is safer/more effective than UH.

Step 1B: Gather the Evidence; define your search strategy. Describe search results; describe best sources for evidence.

PUBMED: Mesh Database Low Molecular Weight Heparinl AND ("Myocardial Infarction"[MeSH] OR "Angina, Unstable"[MeSH])”,  limiting age> 19 y, clinical trials and human studies: 109 articles

COCHRANE: Low molecular weight heparin and ACS

EMBASE:

ENDNOTE

Selected articles: Antman EM 1999;; Assent 3 investigators 2001; Cohen, 1997;  Wallentin L 2003; Ferguson JJ 2004

List electronic databases searched (at least AHA EndNote 7 Master library [http://ecc.heart.org/], Cochrane database for systematic reviews and Central Register of Controlled Trials [http://www.cochrane.org/], MEDLINE [http://www.ncbi.nlm.nih.gov/PubMed/ ], and Embase), and hand searches of journals, review articles, and books
.

•  State major criteria you used to limit your search; state inclusion or exclusion criteria (e.g., only human studies with control group?  no animal studies? N subjects > minimal number?  type of methodology? peer-reviewed manuscripts only?  no abstract-only studies
?)
•  Number of articles/sources meeting criteria for further review: Create a citation marker for each study (use the author initials and date or Arabic numeral, e.g., “Cummins-1”). .  If possible, please supply file of best references; EndNote 6+ required as reference manager using the ECC reference library.
5

STEP 2:  ASSESS THE QUALITY OF EACH STUDY

Step 2A:  Determine the Level of Evidence. For each article/source from step 1, assign a level of evidence—based on study design and methodology.
	Level of Evidence
	Definitions

(See manuscript for full details)

	Level 1
	Randomized clinical trials or meta-analyses of multiple clinical trials with substantial treatment effects

	Level 2
	Randomized clinical trials with smaller or less significant treatment effects

	Level 3
	Prospective, controlled, non-randomized, cohort studies

	Level 4
	Historic, non-randomized, cohort or case-control studies

	Level 5
	Case series: patients compiled in serial fashion, lacking a control group

	Level 6
	Animal studies or mechanical model studies

	Level 7
	Extrapolations from existing data collected for other purposes, theoretical analyses

	Level 8
	Rational conjecture (common sense); common practices accepted before evidence-based guidelines 


Step 2B: Critically assess each article/source in terms of research design and methods. 

Was the study well executed? Suggested criteria appear in the table below.  Assess design and methods and provide an overall rating. Ratings apply within each Level; a Level 1 study can be excellent or poor as a clinical trial, just as a Level 6 study could be excellent or poor as an animal study. Where applicable, please use a superscripted code (shown below) to categorize the primary endpoint of each study.  For more detailed explanations please see attached assessment form.

	Component of Study and Rating
	Excellent
	Good
	Fair
	Poor
	Unsatisfactory

	Design & 



Methods
	Highly appropriate sample or model, randomized, proper controls 

AND

Outstanding accuracy, precision, and data collection in its class
	Highly appropriate sample or model, randomized, proper controls

OR

Outstanding accuracy, precision, and data collection in its class
	Adequate, design, but possibly biased


OR

Adequate under the circumstances
	Small or clearly biased population or model

OR
Weakly defensible in its class, limited data or measures
	Anecdotal, no controls, off target end-points

OR
Not defensible in its class, insufficient data or measures


A = Return of spontaneous circulation
C = Survival to hospital discharge

E = Other endpoint

B = Survival of event


D = Intact neurological survival

Step 2C: Determine the direction of the results and the statistics: supportive? neutral? opposed?

	DIRECTION of study by results & statistics: 
	SUPPORT the proposal
	NEUTRAL
	OPPOSE the proposal

	Results
	Outcome of proposed guideline superior, to a clinically important degree, to current approaches
	Outcome of proposed guideline no different from current approach
	Outcome of proposed guideline inferior to current approach


Step 2D: Cross-tabulate assessed studies by a) level, b) quality and c) direction (ie, supporting or neutral/ opposing); combine and summarize. Exclude the Poor and Unsatisfactory studies.  Sort the Excellent, Good, and Fair quality studies by both Level and Quality of evidence, and Direction of support in the summary grids below. Use citation marker (e.g. author/ date/source).  In the Neutral or Opposing grid use bold font for Opposing studies to distinguish them from merely neutral studies. Where applicable, please use a superscripted code (shown below) to categorize the primary endpoint of each study.
Supporting Evidence

In prehospital and emergency department management of intermediate risk unstable angina and non-ST elevation myocardial infarction LMWH is better safer/more effective than UH

	Quality of Evidence
	Excellent


	Cohen, 1997 B,C,E
	Antman EM 1999

B,C,E
	
	
	
	
	
	

	
	Good


	Assent 3 Investigators 2001

B,C,E
	
	
	
	
	
	
	

	
	Fair


	
	
	
	
	
	
	
	

	
	
	1
	2
	3
	4
	5
	6
	7
	8

	
	
	Level of Evidence


A = Return of spontaneous circulation
C = Survival to hospital discharge

E = Other endpoint

B = Survival of event


D = Intact neurological survival

Neutral or Opposing Evidence

In prehospital and emergency department management of intermediate risk unstable angina and non-ST elevation myocardial infarction LMWH is better safer/more effective than UH

	Quality of Evidence
	Excellent


	
	
	
	
	
	
	
	

	
	Good


	Wallentin L 2003

B,C,E
	Ferguson JJ 2004

 B,C,E
	
	
	
	
	
	

	
	Fair


	
	
	
	
	
	
	
	

	
	
	1
	2
	3
	4
	5
	6
	7
	8

	
	
	Level of Evidence


A = Return of spontaneous circulation
C = Survival to hospital discharge

E = Other endpoint

B = Survival of event


D = Intact neurological survival

STEP 3.  DETERMINE THE CLASS OF RECOMMENDATION.  Select from these summary definitions.
	CLASS
	CLINICAL DEFINITION
	REQUIRED LEVEL OF EVIDENCE

	Class I

Definitely recommended. Definitive, 

excellent evidence provides support. 
	• Always acceptable, safe

• Definitely useful 

• Proven in both efficacy & effectiveness

• Must be used in the intended manner for
  proper clinical indications. 
	• One or more Level 1 studies are present (with rare 

   exceptions) 

• Study results consistently positive and compelling



	Class II:
Acceptable and useful
	• Safe, acceptable

• Clinically useful

• Not yet confirmed definitively
	• Most evidence is positive

• Level 1 studies are absent, or inconsistent, or lack 

  power 

• No evidence of harm

	  • Class IIa: Acceptable and useful

Good evidence provides support 
	• Safe, acceptable

• Clinically useful 

• Considered treatments of choice
	• Generally higher levels of evidence

• Results are consistently positive 

	  • Class IIb: Acceptable and useful

Fair evidence provides support  
	• Safe, acceptable 

• Clinically useful

• Considered optional or alternative 

   treatments
	• Generally lower or intermediate levels of evidence

• Generally, but not consistently, positive results



	Class III: 

Not acceptable, not useful, may be 

harmful 
	• Unacceptable

• Not useful clinically

• May be harmful.      
	• No positive high level data

• Some studies suggest or confirm harm. 

	Indeterminate
	• Research just getting started.

• Continuing area of research

• No recommendations until

   further research
	• Minimal evidence is available

• Higher studies in progress 

• Results inconsistent, contradictory

• Results not compelling


STEP 3:  DETERMINE THE CLASS OF RECOMMENDATION.  State a Class of Recommendation for the Guideline Proposal.  State either  a) the intervention, and then the conditions under which the intervention is either Class I, Class IIA, IIB, etc.; or b) the condition, and then whether the intervention is Class I, Class IIA, IIB, etc.
Indicate if this is a  __Condition or   _X_Intervention
In prehospital and emergency department management of intermediate risk unstable angina and non-ST elevation myocardial infarction LMWH is better safer/more effective than UH

Final Class of recommendation: __Class I-Definitely Recommended  _X_Class IIa-Acceptable & Useful; good evidence                                __Class IIb-Acceptable & Useful; fair evidence 
__Class III – Not Useful; may be harmful         __Indeterminate-minimal evidence or inconsistent
REVIEWER’S PERSPECTIVE AND POTENTIAL CONFLICTS OF INTEREST: Briefly summarize your professional background, clinical specialty, research training, AHA experience, or other relevant personal background that define your perspective on the guideline proposal.  List any potential conflicts of interest involving consulting, compensation, or equity positions related to drugs, devices, or entities impacted by the guideline proposal.  Disclose any research funding from involved companies or interest groups.  State any relevant philosophical, religious, or cultural beliefs or longstanding disagreements with an individual.

Head of Intensive Care Unit and Emergency Dep. at Dante Pazzanese Cardiology Institute in São Paulo-Brazil. Participated in the 2000 AHA CPR-ECC. Participated as investigator in the TETAMI Trial as a member of the Steering Committee and Brazilian National Coordinator
.

REVIEWER’S FINAL COMMENTS AND ASSESSMENT OF BENEFIT / RISK: Summarize your final evidence integration and the rationale for the class of recommendation.  Describe any mismatches between the evidence and your final Class of Recommendation. “Mismatches” refer to selection of a class of recommendation that is heavily influenced by other factors than just the evidence. For example, the evidence is strong, but implementation is difficult or expensive; evidence weak, but future definitive evidence is unlikely to be obtained. Comment on contribution of animal or mechanical model studies to your final recommendation. Are results within animal studies homogeneous?  Are animal results consistent with results from human studies?  What is the frequency of adverse events?  What is the possibility of harm? Describe any value or utility judgments you may have made, separate from the evidence.  For example, you believe evidence-supported interventions should be limited to in-hospital use because you think proper use is too difficult for pre-hospital providers. Please include relevant key figures or tables to support your assessment.

Low 
molecular weight (LMWH) heparin is indicated in patients with non-ST elevation ACS of intermediate risk of events (it should be the antithrombinic treatment of choice). In the high-risk patients, it is an alternative (when used alone), to the association of glycoproteins IIbIIIa inhibitors with unfractionated heparin (UFH). Enoxaparin was the only LMWH that demonstrated superiority to UFH in two important clinical trials (ESSENCE  and TIMI 11B) In high risk patients for ischemic cardiac complications managed with an early invasive approach (including the use of IIbIIIa inhibitors), enoxaparin was not inferior to UFH but determined more major bleeding complications (but without clinical significance, i.e. with no need of more transfusion or more cerebral hemorrhage)  . In ST-elevation acute myocardial infarction, in-hospital treatment with tenecteplase in association with enoxaparin was superior to UFH, and was considered an attractive reperfusion regimen; but in the prehospital setting this association brought an unacceptable level of bleeding complications (including cerebral) mainly in older people (patients over 75 years).  

Preliminary draft/outline/bullet points of Guidelines revision:  Include points you think are important for inclusion by the person assigned to write this section.  Use extra pages if necessary.

Publication:         Chapter:              Pages: 

Topic and subheading: Low molecular weight (LMWH) heparin is indicated in patients with non-ST elevation ACS of intermediate risk of events (it should be the antithrombinic treatment of choice). In high risk patients for ischemic cardiac complications managed with an early invasive approach,  enoxaparin is an alternartive to the use of UFH even in association with glycoprotein IIbIIIa, inhibitors, mainly if the patient has already received enoxaparin in ER (it is important, to avoid bleeding complications, not to switch the type of antithombinic treatment) . In ST-elevation acute myocardial infarction, mainly in the prehospital setting the association of tenecteplase with enoxaparin should be avoided for the unacceptable level of bleeding complications (including cerebral) mainly in older people (patients over 75 years).  

Sample CoSTR Statement:

Evidence from X# type of study in adults {{insert study design and highest quality design}} and additional studies {{insert range of LOE}} document consistent improvement in {{insert relevant clinical outcome}} when {{insert treatment}} is administered by {{insert provider}} to patients with {{insert clinical condition}} in the {{insert prehospital, hospital, etc}} setting.

Sample treatment recommendation:

Therefore, administration of {{therapy}} for patients with {{condition, setting by personnel}} is recommended/should be considered {{for Council-specific Guidelines, include CoR}}.

Attachments:

· Bibliography in electronic form using the Endnote Master Library. It is recommended that the bibliography be provided in annotated format. This will include the article abstract (if available) and any notes you would like to make providing specific comments on the quality, methodology and/or conclusions of the study. 

Citation List

	Citation Marker
	Full Citation*

	{Antman, 1999 #1859}
	Reference Type: Journal Article

Record Number: 459

Author: Antman, E. M.

Year: 1998

Title: TIMI 11B. Enoxaparin versus unfractionated heparin for unstable angina or non-Q-wave myocardial infarction: a double-blind, placebo- controlled, parallel-group, multicenter trial. Rationale, study design, and methods. Thrombolysis in Myocardial Infarction (TIMI) 11B Trial Investigators.

Journal: Am Heart J

Volume: 135(suppl, pt 3)

Issue: 6

Pages: S353-S360

Date: 1998 Jun

Label: 17760

 Abstract: BACKGROUND: Low-molecular-weight heparins are attractive alternatives to unfractionated heparin (UFH) for management of unstable angina/non-Q-wave myocardial infarction (UA/NQMI). METHODS AND RESULTS: Patients (n=3910) with UA/NQMI were randomized to intravenous UFH for &gt;/=3 days followed by subcutaneous placebo injections or uninterrupted antithrombin therapy with enoxaparin during both the acute phase (initial 30 mg intravenous bolus followed by injections of 1.0 mg/kg every 12 hours) and outpatient phase (injections every 12 hours of 40 mg for patients weighing &lt;65 kg and 60 mg for those weighing &gt;/=65 kg). The primary end point (death, myocardial infarction, or urgent revascularization) occurred by 8 days in 14.5% of patients in the UFH group and 12.4% of patients in the enoxaparin group (OR 0.83; 95% CI 0.69 to 1.00; P=0. 048) and by 43 days in 19.7% of the UFH group and 17.3% of the enoxaparin group (OR 0.85; 95% CI 0.72 to 1.00; P=0.048). During the first 72 hours and also throughout the entire initial hospitalization, there was no difference in the rate of major hemorrhage in the treatment groups. During the outpatient phase, major hemorrhage occurred in 1.5% of the group treated with placebo and 2.9% of the group treated with enoxaparin (P=0.021). CONCLUSIONS: Enoxaparin is superior to UFH for reducing a composite of death and serious cardiac ischemic events during the acute management of UA/NQMI patients without causing a significant increase in the rate of major hemorrhage. No further relative decrease in events occurred with outpatient enoxaparin treatment, but there was an increase in the rate of major hemorrhage.

Notes: COMMENTS: Comment in: Circulation 1999 Oct 12;100(15):1586-9

ProCite field[38]: 99448154

Level 1; excellent design, Supportive, N = 3910
. 
; Demonstrated the superiority of enoxaparin over unfractionated heparin in reducing cardiac events in non-ST elevation ACS 

	{Cohen, 1997 #463}
	Author: Cohen, M. ; Demers, C. ; Gurfinkel, E. P. ; Turpie, A. G. ; Fromell, G. J. ; Goodman, S. ; Langer, A. ; Califf, R. M. ; Fox, K. A. ; Premmereur, J. ; Bigonzi, F.

Year: 1997

Title: A comparison of low-molecular-weight heparin with unfractionated heparin for unstable coronary artery disease. Efficacy and Safety of Subcutaneous Enoxaparin in Non-Q-Wave Coronary Events Study Group.

Journal: N Engl J Med

Volume: 337

Issue: 7

Pages: 447-452

Date: 1997 Aug 14

Label: 17910

Abstract: BACKGROUND: Antithrombotic therapy with heparin plus aspirin reduces the rate of ischemic events in patients with unstable coronary artery disease. Low-molecular-weight heparin has a more predictable anticoagulant effect than standard unfractionated heparin, is easier to administer, and does not require monitoring. METHODS: In a double- blind, placebo-controlled study, we randomly assigned 3171 patients with angina at rest or non-Q-wave myocardial infarction to receive either 1 mg of enoxaparin (low-molecular-weight heparin) per kilogram of body weight, administered subcutaneously twice daily, or continuous intravenous unfractionated heparin. Therapy was continued for a minimum of 48 hours to a maximum of 8 days, and we collected data on important coronary end points over a period of 30 days. RESULTS: At 14 days the risk of death, myocardial infarction, or recurrent angina was significantly lower in the patients assigned to enoxaparin than in those assigned to unfractionated heparin (16.6 percent vs. 19.8 percent, P=0.019). At 30 days, the risk of this composite end point remained significantly lower in the enoxaparin group (19.8 percent vs. 23.3 percent, P=0.016). The need for revascularization procedures at 30 days was also significantly less frequent in the patients assigned to enoxaparin (27.1 percent vs. 32.2 percent, P=0.001). The 30-day incidence of major bleeding complications was 6.5 percent in the enoxaparin group and 7.0 percent in the unfractionated-heparin group, but the incidence of bleeding overall was significantly higher in the enoxaparin group (18.4 percent vs. 14.2 percent, P=0.001), primarily because of ecchymoses at injection sites. CONCLUSIONS: Antithrombotic therapy with enoxaparin plus aspirin was more effective than unfractionated heparin plus aspirin in reducing the incidence of ischemic events in patients with unstable angina or non-Q-wave myocardial infarction in the early phase. This benefit of enoxaparin was achieved with an increase in minor but not in major bleeding.

Notes: COMMENTS: Comment in: N Engl J Med 1997 Aug 14;337(7):492-4

Level 1; excellent design with an expressive number of patients; demonstrated the superiority of enoxaparin over unfractionated heparin in reducing cardiac events in non-ST elevation ACS

	Assent 3 Investigators 2001


	· Lancet. 2001 Aug 25;358(9282):605-13. 

· Efficacy and safety of tenecteplase in combination with enoxaparin, abciximab, or unfractionated heparin: the ASSENT-3 randomised trial in acute myocardial infarction.

Assessment of the Safety and Efficacy of a New Thrombolytic Regimen (ASSENT)-3 Investigators.

BACKGROUND: Current fibrinolytic therapies fail to achieve optimum reperfusion in many patients. Low-molecular-weight heparins and platelet glycoprotein IIb/IIIa inhibitors have shown the potential to improve pharmacological reperfusion therapy. We did a randomised, open-label trial to compare the efficacy and safety of tenecteplase plus enoxaparin or abciximab, with that of tenecteplase plus weight-adjusted unfractionated heparin in patients with acute myocardial infarction. METHODS: 6095 patients with acute myocardial infarction of less than 6 h were randomly assigned one of three regimens: full-dose tenecteplase and enoxaparin for a maximum of 7 days (enoxaparin group; n=2040), half-dose tenecteplase with weight-adjusted low-dose unfractionated heparin and a 12-h infusion of abciximab (abciximab group; n=2017), or full-dose tenecteplase with weight-adjusted unfractionated heparin for 48 h (unfractionated heparin group; n=2038). The primary endpoints were the composites of 30-day mortality, in-hospital reinfarction, or in-hospital refractory ischaemia (efficacy endpoint), and the above endpoint plus in-hospital intracranial haemorrhage or in-hospital major bleeding complications (efficacy plus safety endpoint). Analysis was by intention to treat. FINDINGS: There were significantly fewer efficacy endpoints in the enoxaparin and abciximab groups than in the unfractionated heparin group: 233/2037 (11.4%) versus 315/2038 (15.4%; relative risk 0.74 [95% CI 0.63-0.87], p=0.0002) for enoxaparin, and 223/2017 (11.1%) versus 315/2038 (15.4%; 0.72 [0.61-0.84], p<0.0001) for abciximab. The same was true for the efficacy plus safety endpoint: 280/2037 (13.7%) versus 347/2036 (17.0%; 0.81 [0.70-0.93], p=0.0037) for enoxaparin, and 287/2016 (14.2%) versus 347/2036 (17.0%; 0.84 [0.72-0.96], p=0.01416) for abciximab. INTERPRETATION: The tenecteplase plus enoxaparin or abciximab regimens studied here reduce the frequency of ischaemic complications of an acute myocardial infarction. In light of its ease of administration, tenecteplase plus enoxaparin seems to be an attractive alternative reperfusion regimen that warrants further study. 


PMID: 11530146 [PubMed - indexed for MEDLINE] 

Level 1 good trial with an expressive number of patients with the evidence of the superiority of enoxaparin over unfractionated heparin in association with tenecteplase reducing cardiac events in AMI
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	Wallentin 2003
	· Circulation. 2003 Jul 15;108(2):135-42. Epub 2003 Jul 07. Efficacy and safety of tenecteplase in combination with the low-molecular-weight heparin enoxaparin or unfractionated heparin in the prehospital setting: the Assessment of the Safety and Efficacy of a New Thrombolytic Regimen (ASSENT)-3 PLUS randomized trial in acute myocardial infarction.

Wallentin L, Goldstein P, Armstrong PW, Granger CB, Adgey AA, Arntz HR, Bogaerts K, Danays T, Lindahl B, Makijarvi M, Verheugt F, Van de Werf F.

Department of Cardiology and Uppsala Clinical Research Centre, Uppsala, Sweden. Lars.Wallentin@ucr.uu.se

BACKGROUND: The combination of a single-bolus fibrinolytic and a low-molecular-weight heparin may facilitate prehospital reperfusion and further improve clinical outcome in patients with ST-elevation myocardial infarction. METHODS AND RESULTS: In the prehospital setting, 1639 patients with ST-elevation myocardial infarction were randomly assigned to treatment with tenecteplase and either (1) intravenous bolus of 30 mg enoxaparin (ENOX) followed by 1 mg/kg subcutaneously BID for a maximum of 7 days or (2) weight-adjusted unfractionated heparin (UFH) for 48 hours. The median treatment delay was 115 minutes after symptom onset (53% within 2 hours). ENOX tended to reduce the composite of 30-day mortality or in-hospital reinfarction, or in-hospital refractory ischemia to 14.2% versus 17.4% for UFH (P=0.080), although there was no difference for this composite end point plus in-hospital intracranial hemorrhage or major bleeding (18.3% versus 20.3%, P=0.30). Correspondingly, there were reductions in in-hospital reinfarction (3.5% versus 5.8%, P=0.028) and refractory ischemia (4.4% versus 6.5%, P=0.067) but increases in total stroke (2.9% versus 1.3%, P=0.026) and intracranial hemorrhage (2.20% versus 0.97%, P=0.047). The increase in intracranial hemorrhage was seen in patients >75 years of age. CONCLUSIONS: Prehospital fibrinolysis allows 53% of patients to receive reperfusion treatment within 2 hours after symptom onset. The combination of tenecteplase with ENOX reduces early ischemic events, but lower doses of ENOX need to be tested in elderly patients. At present, therefore, tenecteplase and UFH are recommended as the routine pharmacological reperfusion treatment in the prehospital setting.

Level 1; good trial with an expressive number of patients.In ST-elevation acute myocardial infarction, in the prehospital setting, the association of tenecteplase with enoxaparin caused an unacceptable level of bleeding complications (including cerebral) mainly in older people (patients over 75 years).  



	Ferguson 2004
	JAMA. 2004 Jul 7;292(1):45-54. 

Enoxaparin vs unfractionated heparin in high-risk patients with non-ST-segment elevation acute coronary syndromes managed with an intended early invasive strategy: primary results of the SYNERGY randomized trial.

Ferguson JJ, Califf RM, Antman EM, Cohen M, Grines CL, Goodman S, Kereiakes DJ, Langer A, Mahaffey KW, Nessel CC, Armstrong PW, Avezum A, Aylward P, Becker RC, Biasucci L, Borzak S, Col J, Frey MJ, Fry E, Gulba DC, Guneri S, Gurfinkel E, Harrington R, Hochman JS, Kleiman NS, Leon MB, Lopez-Sendon JL, Pepine CJ, Ruzyllo W, Steinhubl SR, Teirstein PS, Toro-Figueroa L, White H; SYNERGY Trial Investigators.

CONTEXT: Enoxaparin has demonstrated advantages over unfractionated heparin in low- to moderate-risk patients with non-ST-segment elevation acute coronary syndromes (ACS) treated with a conservative strategy. OBJECTIVES: To compare the outcomes of patients treated with enoxaparin vs unfractionated heparin and to define the role of enoxaparin in patients with non-ST-segment elevation ACS at high risk for ischemic cardiac complications managed with an early invasive approach. DESIGN, SETTING, AND PARTICIPANTS: The Superior Yield of the New Strategy of Enoxaparin, Revascularization and Glycoprotein IIb/IIIa Inhibitors (SYNERGY) trial was a prospective, randomized, open-label, multicenter, international trial conducted between August 2001 and December 2003. A total of 10 027 high-risk patients with non-ST-segment elevation ACS to be treated with an intended early invasive strategy were recruited. INTERVENTIONS: Subcutaneous enoxaparin (n = 4993) or intravenous unfractionated heparin (n = 4985) was to be administered immediately after enrollment and continued until the patient required no further anticoagulation, as judged by the treating physician. MAIN OUTCOME MEASURES: The primary efficacy outcome was the composite clinical end point of all-cause death or nonfatal myocardial infarction during the first 30 days after randomization. The primary safety outcome was major bleeding or stroke. RESULTS: The primary end point occurred in 14.0% (696/4993) of patients assigned to enoxaparin and 14.5% (722/4985) of patients assigned to unfractionated heparin (odds ratio [OR], 0.96; 95% confidence interval [CI], 0.86-1.06). No differences in ischemic events during percutaneous coronary intervention (PCI) were observed between enoxaparin and unfractionated heparin groups, respectively, including similar rates of abrupt closure (31/2321 [1.3%] vs 40/2364 [1.7%]), threatened abrupt closure (25/2321 [1.1%] vs 24/2363 [1.0%]), unsuccessful PCI (81/2281 [3.6%] vs 79/2328 [3.4%]), or emergency coronary artery bypass graft surgery (6/2323 [0.3%] vs 8/2363 [0.3%]). More bleeding was observed with enoxaparin, with a statistically significant increase in TIMI (Thrombolysis in Myocardial Infarction) major bleeding (9.1% vs 7.6%, P =.008) but nonsignificant excess in GUSTO (Global Utilization of Streptokinase and t-PA for Occluded Arteries) severe bleeding (2.7% vs 2.2%, P =.08) and transfusions (17.0% vs 16.0%, P =.16). CONCLUSIONS: Enoxaparin was not superior to unfractionated heparin but was noninferior for the treatment of high-risk patients with non-ST-segment elevation ACS. Enoxaparin is a safe and effective alternative to unfractionated heparin and the advantages of convenience should be balanced with the modest excess of major bleeding.

Level 1 Excellent trial with an expressive number of patients. 
In high risk patients for ischemic cardiac complications managed with an early invasive approach (including the use of IIbIIIa inhibitors), enoxaparin was not inferior to UFH but determined more major bleeding complications (but without clinical significance, i.e. without the need of more transfusion or more cerebral hemorrhage).


*Type the citation marker in the first field and then paste the full citation into the second field. You can copy the full citation from EndNote by selecting the citation, then copying the FORMATTED citation using the short cut, Ctrl-K. After you copy the citation, go back to this document and position the cursor in the field, then paste the citation into the document (use Ctrl-V). For each new citation press Tab to move down to start a new field. 
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