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CURE: Primary Outcome by Management Strategy 

 
Fox	
  et	
  al.	
  Circula(on.	
  2004;110:1202-­‐08.	
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All Patients 
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) 9% relative risk reduction 
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Placebo: 2310 events (10.1%) 

Clopidogrel: 2121 events (9.2%) 
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CURRENT-OASIS 7: Clopidogrel Results 
Patients with UA/NSTEMI or STEMI planned for early invasive strategy  

(ie, intended for PCI as early as possible within 72 hours) 

Randomize 

Clopidogrel High-dose Group 
Clopidogrel 600 mg LD day 1 

followed by 150 mg from days 2 to 7; 
75 mg from days 8 to 30 

Clopidogrel Standard-dose Group 
Clopidogrel 300 mg (+ placebo) day 1 followed 

by 75 mg (+ placebo) from days 2 to 7; 
75 mg from days 8 to 30 

Standard Double HR (95% CI) P-value 
CV death/MI/Stroke 
  Overall (N=25,086) 4.4 4.2 0.94  (0.83-1.06) 0.30 
  PCI (n=17,263) 4.5 3.9 0.86 (0.74-0.99) 0.039 
  No PCI (n=7823) 4.3 4.9 1.14  (0.92-1.40) 0.23 

LD = loading dose. 
CURRENT-­‐OASIS	
  7	
  Inves(gators	
  et	
  al.	
  N	
  Engl	
  J	
  Med.	
  2010;363:930-­‐42.	
  	
  
Mehta	
  et	
  al.	
  Lancet.	
  2010;376:1233-­‐43.	
  



CURRENT-OASIS 7: 
Clopidogrel Std vs Double Dose 
Bleeding Outcome in PCI Population 

Clopidogrel 
  Outcome Standard 

N= 8703 
Double 
N=8560 

Hazard 
Ratio 

95% CI P 

TIMI Major1 0.7 1.0 1.36 0.97-1.90 0.07 
CURRENT Major2 1.1 1.6 1.41 1.09-1.83 0.009 
CURRENT Severe3 0.8 1.1 1.34 0.99-1.82 0.06 
Fatal 0.2 0.07 0.46 0.18-1.22 0.12 
ICH 0.05 0.04 0.77 0.17-3.43 0.73 

RBC transfusion ≥ 2U 0.9 1.3 1.42 1.06-1.91 0.02 

CABG-related Major 0.07 0.1 1.70 0.62-4.69 0.30 
1ICH, Hb drop ≥ 5 g/dL (each unit of RBC transfusion counts as 1 g/dL drop) or fatal 
2Severe bleed + disabling or intraocular or requiring transfusion of 2-3 units 

3Fatal or ↓Hb ≥ 5 g/dL, sig hypotension + inotropes/surgery, ICH or transfusion of ≥ 4 units 

Mehta	
  et	
  al.	
  Lancet.	
  2010;376:1233-­‐43.	
  
	
  

 



Study Design 

Double-blind 

ACS (STEMI or UA/NSTEMI) & Planned PCI 
ASA 

PRASUGREL 
60 mg LD/ 10 mg MD 

CLOPIDOGREL 
300 mg LD/ 75 mg MD 

1o endpoint:  CV death, MI, Stroke 
2o endpoints: CV death, MI, Stroke, Rehosp-Rec Isch   

 CV death, MI, UTVR 
    Stent Thrombosis (ARC definite/prob.)  
Safety endpoints:  TIMI major bleeds, Life-threatening bleeds 
Key Substudies:  Pharmacokinetic, Genomic 

Median duration of therapy - 12 months 

N= 13,600 

Wiviod	
  et	
  al.	
  Am	
  Heart	
  J.	
  2006;152:627-­‐35.	
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TRITON-TIMI 38:  Stent Thrombosis 
(ARC Definite + Probable) 
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TRITON TIMI-38:  Net Clinical Benefit 
Bleeding Risk Subgroups 
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TRILOGY-ACS 
 

Treatment Decision for 
Medical Management 
determined < 24 hrs 

Treatment Decision  
determined > 24 hrs OR 
chronic Clopidogrel Rx  

Clopidogrel 
300 mg LD 
75 mg MD 

Prasugrel 
30 mg LD 

10/5 mg MD* 

N = 7,800 < 
75 yrs, 

 N ~ 2,500 ≥ 
75 yrs  

Start/Continue Clopidogrel < 24 h  

Clopidogrel 
75 mg MD 

Prasugrel 
10/5 mg MD* 

* 5 mg MD of prasugrel for age ≥ 75 yrs or weight < 60 kg 

Randomize < 24 h 

Randomize between 
1-7 days 

Median duration of treatment ~ 18 months Slide	
  courtesy	
  of	
  Drs.	
  Ohman	
  and	
  Roe.	
  

Roe	
  et	
  al.	
  N	
  Engl	
  J	
  Med	
  2012;367:1297-­‐1309.	
  

	
  



HR (95% CI) ≤ 1 Year: 
0.99 (0.84, 1.16) 

HR (95% CI) > 1 Year: 
0.72 (0.54, 0.97) 

TRILOGY-ACS:  Primary Endpoint to 30 Months 
(Age < 75 years) 

HR (95% CI): 
0.91 (0.79, 1.05) 

P = 0.21 

Interaction P = 0.07 

Roe	
  et	
  al.	
  N	
  Engl	
  J	
  Med	
  2012;367:1297-­‐1309.	
  



Wiviod	
  et	
  al.	
  Lancet	
  2013;	
  382:	
  605–13.	
  



TRILOGY-ACS:  Primary Efficacy Endpoint to 
30 Months 
(Age < 75 years) 

P interaction = 0.08  

10.7% vs 14.9% 
P = 0.031 

HR (95% CI):  
0.77 (0.61, 0.98) 

Angio 
N=3085 

No Angio 
N=4158 

16.3% vs 16.7% 
P = 0.954 

HR (95% CI):  
1.01 (0.84, 1.20) 

Wiviod	
  et	
  al.	
  Lancet	
  2013;	
  382:	
  605–13.	
  

	
  



PLATO Study Design 

Primary endpoint: CV death + MI + Stroke  
Primary safety endpoint: Total major bleeding 

6–12-month exposure 

Clopidogrel 
If pre-treated, no additional loading dose; 
if naive, standard 300 mg loading dose, 

then 75 mg qd maintenance; 
(additional 300 mg allowed pre PCI) 

Ticagrelor 
180 mg loading dose, then 

90 mg bid maintenance; 
(additional 90 mg pre-PCI) 

NSTE-ACS (moderate-to-high risk) STEMI (if primary PCI) 
Clopidogrel-treated or -naive; 

randomised within 24 hours of index event  
(N=18,624) 

Wallen(n	
  et	
  al.	
  N	
  Engl	
  J	
  Med.	
  2009;361:1045-­‐57.	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Study Chairs: Drs. Harrington and Wallentin 



PLATO: CV Death, MI, or Stroke 
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Major Bleeding: Non-CABG vs CABG 
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PLATO:  Major Bleeding, Holter Monitoring,  
and Other Related Events 

Bleeding Ticagrelor (n=9235) Clopidogrel (n=9186) P-value 

   Total  Major — PLATO criteria, % 
   Total  Major — TIMI criteria , % 

11.6 
 7.9 

11.2 
   7.7 

   0.43 
   0.57 

   Non-CABG  Major — PLATO criteria, % 
   Non-CABG  Major — TIMI criteria , % 

4.5 
 2.8 

3.8 
2.2 

   0.026 
   0.025 

Holter Monitoring at First Week Ticagrelor (n=1451) Clopidogrel (n=1415) P-value 

   Ventricular pauses ≥3 seconds, %  
   Ventricular pauses ≥5 seconds, %  

5.8 
2.0 

3.6 
1.2 

0.01 
0.10 

All Patients Ticagrelor (n=9235)  Clopidogrel (n=9186)   P-value* 

Dyspnea, %  
   Any   
   With discontinuation of study treatment 

 
13.8 
0.9 

 
7.8 
0.1 

 
<0.001 
<0.001 

Bradycardia-related Event, % P-value 

   Syncope 
   Bradycardia 

1.1 
4.4 

0.8 
4.0 

0.08 
0.21 

 *P-values were calculated using Fischer’s exact test 
Wallen(n	
  et	
  al.	
  N	
  Engl	
  J	
  Med.	
  2009;361:1045-­‐57.	
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HR, 0.85, 95% CI: (0.73–1.0) 

Invasive 
HR, 0.84, 95% CI: (0.75–0.94) 

Number at risk 
Invasive 
 Ticagrelor  6732  6236  6134  5972  4889  3735  3048 
 Clopidogrel  6676  6129  6034  5881  4815  3680  2965 

Non-invasive 
 Ticagrelor  2601  2392  2326  2247  1854  1426  1099 
 Clopidogrel  2615  2392  2328  2243  1835  1416  1109 

Days after randomization 

James	
  et	
  al.	
  BMJ	
  2011;342:d3527	
  

PLATO:  Stratification by Invasive vs  
Conservative Strategy 
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PLATO:  Treatment Effects in Relation to 
ASA Maintenance Dose in US and Non-US 

ASA Dose 
(mg) N 

Ticagrelor 
Better 

Clopidogrel 
Better 

HR (95% CI) 

≥300 

>100-<300 

≤100 

324 

22 

284 

40 

2 

19 

0.5 1.0 2 

Ticagrelor 
E N 

Clopidogrel 
E 

352 

16 

263 

27 

2 

24 

1.62 (0.99, 2.64) 

0.99 (0.70, 1.40) 

0.73 (0.40, 1.33) 

 

0.125 4 6 

Region 

US 

≥300 

>100-<300 

≤100 

140 

503 

7449 

28 

62 

546 

140 

511 

7443 

23 

63 

699 

1.23 (0.71, 2.14) 

1.00 (0.71, 1.42) 

0.78 (0.69, 0.87) 

 

Non-US 

Mahaffey	
  et	
  al.	
  Circula(on.	
  2011;124:544-­‐54.	
  

N, number of patients; E, number of events 



Summary  

•  Clopidogrel superior to placebo across ACS (in 
addition to ASA) 

•  Prasugrel superior to clopidogrel in ACS 
undergoing PCI 

•  Prasugrel not superior to clopidogrel in med 
management of ACS 

•  Ticagrelor superior to clopidogrel across the full 
spectrum of ACS 
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Upstream therapy in ACS: does timing 
of antiplatelet therapy matter ? 

Ph. Gabriel Steg  
DHU-FIRE, Hôpital Bichat, Assistance Publique – Hôpitaux de Paris,  

Université Paris – Diderot, INSERM U-698, Paris, France,  
French Alliance for Cardiovascular Clinical Trials 

and Imperial College, Royal Brompton Hospital, London, UK  

 



PG. Steg – Disclosures 

•  Research grants (Unité INSERM U-1148): Sanofi, Servier 

•  Consultant or speaker: Amarin, AstraZeneca, Bayer, Boehringer-
Ingelheim, Bristol-Myers Squibb, Daiichi-Sankyo/Lilly, GlaxoSmithKline, 
Merck, Novartis, Orexigen, Otsuka, Pfizer, Sanofi, Servier, The 
Medicines Company, Vivus 

•  Stockholder: Aterovax 

•  Steering committee member for:  

-  The TRITON/TIMI 38 trial with prasugrel 

-  The PLATO trial with ticagrelor 

-  The CURRENT/OASIS 7 trial with clopidogrel 



« Upstream therapy »: What Does it Mean? 

•  Pre-hospital treatment 
 
In systems and countries where drug treatment can be 
started upstream of the hospital (does not necessarily 
require physicians) 

Or 
•  Treatment upstream of coronary angiography  



Pre-hospital Treatment with Oral 
Antiplatelet Agents (vs in-hospital) 

•  STEMI 
–  Diagnosis is often clear from clinical and ECG findings 

–  Risk of urgent surgery is low 

–  Oral antiplatelet therapy requires several hours to reach efficacy 

                                    



Bioavailability of Clopidogrel is 
Markedly Reduced in STEMI Patients 

Heestermans et al. Thrombosis Research 2008; 122: 776−781 



Ticagrelor and Prasugrel PD in STEMI 
Verify Now P2Y12 at 0, 1, 2, 6, 24 hrs, and 5 days post 
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Pre-hospital Treatment with Oral 
Antiplatelet Agents (vs in-hospital) 

STEMI 
–  Diagnosis is often clear from clinical and ECG findings 

–  Risk of urgent surgery is low 

–  Oral antiplatelet therapy requires several hours to reach efficacy 

                                     The earlier, the better? 
However, no trial demonstration until the ATLANTIC trial 



ATLANTIC	
  Study	
  Design	
  

Montalescot	
  G	
  et	
  al.	
  Am	
  Heart	
  J.	
  2013;165:515–522.	
  

STE-­‐ACS	
  planned	
  for	
  PCI	
  	
  (N	
  =	
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Ticagrelor	
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  loading	
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  Pre-­‐hospital	
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loading	
  dose	
  

Ticagrelor	
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  mg	
  loading	
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  In-­‐Hospital	
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•  Pre-­‐PCI†	
  
–  Pre-­‐hospital	
  n=824	
  
–  In-­‐hospital	
  n=856	
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–  Pre-­‐hospital	
  n=760	
  
–  In-­‐hospital	
  n=784	
  

Co-­‐primary	
  efficacy	
  endpoints	
  (mITT)	
  
Absence	
  of	
  TIMI	
  flow	
  grade	
  3	
  in	
  infarct-­‐related	
  

artery	
  

p=NS	
  

p=NS	
  

Pre-hospital 
In-­‐hospital	
  

Pre-­‐PCI	
   Post-­‐PCI	
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Major	
  adverse	
  CV	
  events	
  up	
  to	
  30	
  
days:	
  Kaplan–Meier	
  curves	
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Clinical	
  endpoints	
  at	
  30	
  days	
  

Values	
  are	
  %	
   Odds	
  raFo	
  
(95%	
  CI)	
   p-­‐value	
  

Death	
  (all-­‐cause)	
   1.68	
  	
  
(0.94,	
  3.01)	
   0.08	
  

MI	
   0.73	
  	
  
(0.28,	
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   0.53	
  

Stroke	
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(0.39,	
  11.53)	
   0.39	
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Bail-­‐out	
  GP	
  IIb/IIIa	
  inhibitors	
   0.80	
  	
  
(0.59,	
  1.10)	
   0.17	
  



In Non-STE-ACS 
–  Diagnosis is often very uncertain in the pre-hospital setting and 

includes ACS and other diagnoses 

–  Management pathways are highly variable and some patients may 
require urgent surgery  

–  Angiography and PCI will often be delayed by several hours or even 
days (and therefore delaying treatment start by an hour is unlikely to 
affect outcomes) 

                                   Starting therapy when diagnosis is 
confirmed makes sense 

Pre-hospital Treatment with Oral 
Antiplatelet Agents (vs in-hospital) 



Starting Oral Antiplatelet Therapy Before 
Angiography in NSTE-ACS  

Rationale: 
-  Allowing time to full efficacy prior to performing PCI for those pts who 

will require stenting 
-  Providing antithrombotic protection against death/MI at the time of 

greatest thrombotic risk: which is early after symptom onset… 
-  Delay from diagnosis to angiography may range from few hours to…

several days 
Caveats:  

–  In non ST-ACS, diagnostic uncertainty is frequent: 15% of patients 
may end up with a non-ACS diagnosis, 30% of patients will not 
undergo PCI 

–  5 to 12% of patients will require surgery and if P2Y12 inhibitors have 
been given, the risk of bleeding is increased and requires waiting 



Clopidogrel and Pre-treatment in PCI:  
A Meta-analysis 

 8608 patients out of 7 RCTs undergoing PCI, including 
NSTEACS, STEMI, and elective PCI 
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P<0.001 
NNT: 40 

Bellemain-Appaix A, et al. JAMA. 2012;308:2507−16 



Upstream therapy with Clopidogrel in ACS 
vs Elective PCI 

Bellemain-Appaix A, et al. JAMA. 2012;308:2507−16 
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ACCOAST Design 

Prasugrel 10 mg or 5 mg (based on weight and age) for 30 days 

1°Endpoint: CV Death, MI, Stroke, Urg Revasc, GP IIb/IIIa bailout, at 7 days 

Prasugrel 30 mg 

Prasugrel 30 mg  

PCI 

Coronary 
Angiography 

n~4100 (event driven) 

Prasugrel 60 mg  

 
Placebo  

 

Coronary 
Angiography 

PCI 

CABG  
or 

Medical 
Management 
(no prasugrel)  

CABG  
or 

Medical 
Management 

(no more prasugrel) 

Randomise 1:1 
Double-blind 

NSTEMI  + Troponin ≥ 1.5 times ULN local lab value 
Clopidogrel naive or on long term clopidogrel 75 mg 

Montalescot G et al. Am Heart J 2011;161:650−656 



The ACCOAST Trial: Lack of Benefit but Real Harm of 
Prasugrel Upstream Compared to Downstream Loading  

Days From First Dose
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Montalescot G et al. N Engl J Med 2013 



Timelines in ACCOAST 

Ischaemia 

Symptom 
onset 1st Load 

2nd Load 
PCI 

14 hours 
4 hours 

Assessment 
48h post rando 

44 hours 

Short delay between 1st and 2nd load: 
-  minimises contrast between study arms 
-  impairs ascertainment of periprocedural MIs, which are undistinguishable from index MI 



Wallentin et al NEJM 2009 
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Upstream Therapy in ACS 
•  Pre-hospital treatment with OAP therapy seems logical 

in STEMI patients going on to Primary PCI 
•  Pre-hospital treatment of non-STE-ACS patients is 

probably not wise 
•  In hospital « upstream therapy» before angiography 

–  Probably does not matter for patients going on rapidly to angiography 
and PCI 

–  But may be useful if patients will wait for angiography or if clopidogrel 
is used (given its slow onset of action) 

–  Had no demonstrated benefits with prasugrel if patients go to the cath 
lab rapidly (4h)  in ACCOAST 

–  Was an effective strategy with ticagrelor in PLATO 



Thank you! 



Robert A. Harrington MD, FACC, FAHA, FESC 
Arthur L. Bloomfield Professor of  Medicine 

Chair, Department of  Medicine 
Stanford University 

 
 Closing the Gaps in the Continuum of Care for 

Patients with Acute Coronary Syndromes:  
Implications for Optimal Antiplatelet Use  
High Risk Patients with ACS: What Are the 

Concerns 
 



3	
  

High	
  Risk	
  ACS:	
  What	
  Are	
  the	
  
Concerns	
  
•  Ini7al	
  assessment	
  of	
  acute	
  chest	
  pain	
  

–  Based	
  on	
  12-­‐lead	
  ECG	
  (STE	
  versus	
  NSTE)	
  
–  Cardiac	
  biomarkers	
  (informa7on	
  from	
  CKMB	
  and	
  troponin)	
  

•  Evolu7on	
  of	
  risk	
  scores	
  
–  For	
  prognosis	
  
–  For	
  therapeu7c	
  decision	
  making	
  

• Moving	
  from	
  acute	
  to	
  long	
  term	
  care	
  
•  General	
  concepts	
  of	
  an7thrombo7c	
  therapy	
  use	
  

–  Balancing	
  ischemia	
  and	
  bleeding	
  

• What’s	
  next?	
  
–  Adherence	
  
–  Lipids	
  
–  inflamma7on	
  



US ACS Hospitalizations 

Acute Coronary 
Syndromes* 

1.57 Million Hospital Admissions - ACS 

UA/NSTEMI† STEMI 

1.24 million 
Admissions per year 

0.33 million 
Admissions per year 

*Primary and secondary diagnoses. †About 0.57 million NSTEMI and 0.67 million UA. 
Heart Disease and Stroke Statistics – 2007 Update. Circulation 2007; 115:69–171. 
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Diagnosing and Managing Unstable Angina
Eugene Braunwald, MD (Panel Chair); Robert H. Jones, MD; Daniel B. Mark, MD;

Jay Brown, MD; Leslie Brown, MPH, JD; Melvin D. Cheitlin, MD; Craig A. Concannon, MD;
Marie Cowan, PhD, RN; Conan Edwards, PhD; Valentin Fuster, MD, PhD; Lee Goldman, MD;

Lee A. Green, MD, MPH; Cindy L. Grines, MD; Bruce W. Lytle, MD;
Kathleen M. McCauley, PhD, RN, CS; Alvin I. Mushlin, MD, ScM; Gregory C. Rose, MD;

Earl E. Smith III, MD; Julie A Swain, MD; Eric J. Topol, MD; and James T. Willerson, MD

Abstract This Quick Reference Guide for Clinicians contains
recommendations on the care of patients with unstable angina
based on a combination of evidence obtained through exten-
sive literature reviews and consensus among members of an
expert panel. Principal conclusions include the following. (1)
Many patients suspected of having unstable angina can be
discharged home after adequate initial evaluation. (2) Further
outpatient evaluation may be scheduled for up to 72 hours
after initial presentation for patients with clinical symptoms of
unstable angina judged at initial evaluation to be at low risk for
complications. (3) Patients with acute ischemic heart disease
judged to be at intermediate or high risk of complications
should be hospitalized for careful monitoring of their clinical
course. (4) Intravenous thrombolytic therapy should not be

Purpose and Scope
Unstable angina is a transitory syndrome that causes

significant disability and death in the United States. In
1991 alone, 570 000 hospitalizations for this principal
diagnosis resulted in 3.1 million hospital days. Unstable
angina most often results from disruption of an athero-
sclerotic plaque and the subsequent cascade of patho-
logical processes that critically decrease coronary blood
flow. In most but not all patients presenting with
unstable angina (Table 1), symptoms are caused by
significant coronary artery disease (CAD).

This article provides recommendations and support-
ing evidence for all aspects of the diagnosis and treat-
ment of unstable angina in both the inpatient and
outpatient settings.
Throughout this article, unstable angina is defined as

a clinical syndrome falling between stable angina and
myocardial infarction (MI) in the spectrum of patients
with CAD.

See Table 2 for a listing of information to be entered
into the medical record during each phase of care.

Initial Evaluation and Treatment
Initial Evaluation

Diagnosis of unstable angina depends on a careful
clinical history, physical examination, and examination
of a resting 12-lead ECG. Therefore, the initial evalu-

administered to patients without evidence of ST segment
elevation and acute myocardial infarction. (5) Assessment of
prognosis by noninvasive testing often aids selection of appro-
priate therapy. (6) Coronary angiography is appropriate for
patients judged to be at high risk for cardiac complications or
death based on their clinical course or results of noninvasive
testing. (7) Coronary artery bypass surgery should be recom-
mended for almost all patients with left main disease and many
patients with three-vessel disease, especially those with left
ventricular dysfunction. (8) The discharge care plan should
include continued monitoring of symptoms; appropriate drug
therapy, including aspirin; risk-factor modification; and coun-
seling. (Circulation. 1994;90:613-622.)

ation of patients with symptoms consistent with isch-
emic pain usually should take place in a medical facility
and not by telephone.
The ECG provides crucial information in the diagno-

sis of unstable angina, and recordings taken both during
periods of pain and after pain relief are useful.

In patients with symptoms suggesting unstable an-
gina, there are two complementary and equally impor-
tant components to the initial assessment:

(1) assessment of the likelihood of CAD (Table 3;
see Table 4 for Canadian Cardiovascular Society angina
classifications) and

(2) assessment of the risk of adverse outcomes (Ta-
ble 5).
At the conclusion of this initial evaluation, the patient

can be assigned to one of four diagnostic categories: not
coronary artery disease, stable angina, acute MI, or
unstable angina (Fig 1).
Initial Medical Treatment
The certainty of diagnosis, severity of symptoms,

hemodynamic state, and medication history will deter-
mine the choice and timing of drugs used in individual
patients. Drugs to be considered for use at the time of
initial evaluation and treatment of patients with un-
stable angina include aspirin, heparin, nitrates, and
13-blockers (Table 6).
Drug treatment should be started in the emergency

department; it should not be delayed until hospital
admission. The aggressiveness of drug dosage will de-
pend on the severity of symptoms and, for many drugs,
will require modification throughout the subsequent
hospital course.

From the U.S. Department of Health and Human Services,
Public Health Service, Agency for Health Care Policy and Re-
search, National Heart, Lung, and Blood Institute.

Reprint requests to Dr E. Braunwald, Department of Medicine,
Brigham and Women's Hospital, 75 Francis St, Boston, MA 02115.
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TABLE 5. Short-term Risk of Death or Nonfatal Myocardial Infarction in Patients With Symptoms Suggesting
Unstable Angina
High Risk Intermediate Risk Low Risk
At least one of the following features
must be present

Prolonged ongoing (>20 min) rest pain

Pulmonary edema

Angina with new or worsening mitral
regurgitation murmurs
Rest angina with dynamic ST changes
21 mm
Angina with S3 or rales

Angina with hypotension

No high-risk feature but must have any
of the following

Rest angina now resolved but not low
likelihood of CAD
Rest angina (>20 min or relieved with
rest or nitroglycerin)
Angina with dynamic T-wave changes

Nocturnal angina

No high- or intermediate-risk feature
but may have any of the following

Increased angina frequency, severity,
or duration
Angina provoked at a lower threshold

New-onset angina within 2 weeks to
2 months
Normal or unchanged ECG

New-onset CCSC Ill or IV angina in
past 2 weeks but not low likelihood of
CAD
Q waves or ST depression 21 mm in
multiple leads
Age >65 years

CAD indicates coronary artery disease; CCSC, Canadian Cardiovascular Society Classification.

acute ischemic heart disease and then consider for
emergency catheterization.

Selection of Further Therapy in Stabilized Patients
For patients who stabilize after initial treatment, this

guideline proposes two alternative strategies for defin-
itive treatment of unstable angina: "early invasive" and
"early conservative" (Table 7).

Patients who prefer continued intensive medical man-
agement and patients who are not candidates for revas-
cularization should continue to receive care at a level
and duration dictated by the level of their disease
activity.

FIG 1. Diagnosis and Risk Stratification.

Fig 2 describes the cardiac catheterization and myo-
cardial revascularization phase.

Progression to Nonintensive Medical Therapy
Most patients with unstable angina stabilize and

become pain-free with appropriate intensive medical
management. Transfer from intensive to nonintensive
medical management occurs when (1) the patient is
hemodynamically stable (including no uncompensated
congestive heart failure) for .24 hours and (2) ischemia
has been successfully suppressed for .24 hours. Once
these criteria are reached, (1) convert parenteral to
nonparenteral medications. (2) Reassess heparin use.
Discontinue in selected patients (for example, those
found to have a secondary cause for ischemia such as
anemia). Continue for 2 to 5 days in others. (3) Con-
tinue aspirin at 80 to 324 mg/d. (4) Ensure that appro-
priate enzyme levels are obtained: total creatinine
kinase (CK) and CK-MB (cardiac muscle) every 6 to 8
hours for the first 24 hours after admission. Lactate
dehydrogenase levels may be useful in detecting cardiac
damage in patients presenting between 24 and 72 hours
after symptom onset.

Obtain a follow-up 12-lead ECG 24 hours after
admission or whenever the patient has recurrent symp-
toms or a change in clinical status.

Obtain a chest radiograph within 48 hours of admis-
sion in all stable patients. In hemodynamically unstable
patients, obtain a chest radiograph initially and repeat
as necessary.
Measure resting left ventricular function in patients

who do not have early cardiac catheterization but who
have had previous infarct or who have cardiomegaly by
physical examination or chest radiograph. Either a
radionuclide ventriculogram or a two-dimensional
echocardiogram may be used.

Nonintensive Medical Management
Patients with unstable angina judged to be at moder-

ate risk may be admitted initially to a monitored inter-
mediate care unit until the diagnosis of MI can be

 at STANFORD UNIVERSITY MEDICAL CE on April 13, 2014http://circ.ahajournals.org/Downloaded from 
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Baseline Characteristics  
STEMI vs. NSTEMI 

Variable 
STEMI NSTEMI 

(n= 56,761 ) (n= 88,407 ) 
Mean age (yrs) 62 67 
Female sex 30% 39% 
Diabetes mellitus 25% 39% 
Prior MI 19% 30% 
Prior HF 5% 17% 
Prior PCI 20% 28% 
Prior CABG 7% 18% 
Prior stroke 5% 10% 

ACTION Registry-GWTG DATA: January 01, 2012 - December 31, 2012 
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ACS without Persistent ST Elevation: 
Initial ECG ST Status and Risk: GUSTO II 
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Ohman, NEJM , 1997 

Combining ECG Findings and Cardiac Markers 

Mortality by ECG and TnT Status in GUSTO-IIa 

   TnT  TnT 
 N  Total  >0.1 ng/ml ≤0.1 ng/ml 

ST Elevation  435  7.4%  13.0%  4.7% 

ST Depression  88  8.0%  11.6%  4.4% 

ECG Confounders* 69  11.6%  15.4%  6.7% 

T-wave inversion  133  1.2%  4.1%  0 

*LBBB, LVH, Paced 



Predicting Risk in ACS without Persistent ST↑  
Creating a 30-Day Risk Score 

Pre- 
Randomization 
Variables 
■  Age 
■  Gender 

(male) 
■  Prior angina 

(CCS Class) 
■  Heart rate 
■  Systolic BP 
■  Rales 
■  ST 
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-Boersma E et al. Circulation 2000;101:2557 
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TIMI Risk Score for UA/Non ST↑MI 
From ESSENCE/TIMI 11B 

Variables 
■  Age ≥ 65 
■  ≥ 3 risk factors 
■  Prior coronary 

stenosis ≥ 50% 
■  ST deviation 
■  2 anginal events 

in 24 hr 
■  ASA in prior 7d 
■  Elevated 

cardiac markers 

—Antman E et al. JAMA 2000;284 
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ESC Guidelines for the Management of NSTE-ACS 

GRACE ACS Risk Model 
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—Budaj A, et al.  Circ 106:1622;2002 

Clopidogrel and ASA in ACS:  
Benefit by Risk Groups in CURE (Outcome vs. TIMI Score) 

   (n=752)     (n=2524)      (n=3730)       (n=3567)    (n=1593)   (n=396) 



Invasive versus Conservative Rx in NSTE ACS 

-Bavry AA, et al. JACC 48;2006 



TIMACS 

Preliminary Results 

GRACE	
  Risk	
  Score:	
  Primary	
  Outcome	
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HR 1.14 
95% CI 0.82-1.58 

P=0.43  

HR 0.65 
95% CI 0.48-0.88 

P=0.005 

Interaction P=0.0097 

Low/Int Risk 
GRACE Score < 140 

N=2070 

High Risk 
GRACE Score >= 140 

N=961 

Death, MI or Stroke at 6 mo. 
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Long-term Mortality: NSTE MI versus STE MI 
Duke Databank Experience 

-Chan MY, et al. Circulation 119; 2009 



•  Vorapaxar:   
§  First-in-class 
§  Oral PAR-1 inhibitor 

•  Metabolism:  
§  Primarily hepatic  

via CYP 3A4 
§  Terminal half-life:  

~126–269 hr 
•  PK-PD 

§  Exposure to vorapaxar  
is dose-proportional  
with predictable PD 

•  Prior ACS and elective PCI 
trials with no increase in 
bleeding and fewer MIs 

Background 

Chackalamannil S, J Med Chem, 2006 

Platelet 

PAR-4 

TBX A2 
TBXA2-R 

Thrombin 

Anionic 
phospholipid 
surfaces 

GP IIb/IIIa 

ADP P2Y12 

PAR-1 

Vorapaxar 
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Vorapaxar

Primary Endpoint 
CV Death, MI, Stroke, Hospitalization for Ischemia, Urgent Revascularization  

No. at risk 
Placebo  6471  5844  5468  5121  3794  2291  795 
Vorapaxar  6473  5897  5570  5199  3881  2318  832 

HR (95% CI): 0.92 (0.85, 1.01) 
P-value= 0.072 

Placebo Vorapaxar 
2-year KM rate  19.9%  18.5% 

Tricoci NEJM 2011 
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Key Secondary Endpoint 
CV Death, MI, Stroke 

No. at risk 
Placebo  6471  5895  5575  5263  3922  2383  830 
Vorapaxar  6473  5949  5684  5356  4023  2427  868 

HR (95% CI): 0.89 (0.81, 0.98) 
P-value= 0.018 

Placebo Vorapaxar 
2-year KM rate   16.4%  14.7% 

Tricoci NEJM 2011 



ICH  

Bleeding Outcomes 
GUSTO Moderate/Severe  

           No. at risk 
 6441  5536  5137  4674  3393  1972  650 
 6446  5529  5108  4598  3278  1883  625 

HR (95% CI): 1.35 (1.16, 1.58) 
P-value <0.001 

Placebo Vorapaxar 

2-year KM rate  5.2%  7.2% 

           No. at risk 
 6441  5673  5281  4823  3511  2038  678 
 6446  5694  5272  4760  3411  1965  657 

HR (95% CI): 3.39 (1.78, 6.45) 
P-value <0.001 

Placebo Vorapaxar 

2-year KM rate  0.24%  1.07% 
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Adding OAC Rx to Antiplatelet Rx 
Longterm Post ACS 

APPRAISE-2 ATLAS ACS-2 



EDITORIAL COMMENT

Road mapping ATLAS ACS 2: are we there yet?
Paul W. Armstrong1 and Robert A. Harrington2
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Online publish-ahead-of-print 31 January 2012

The interface between recurrent thrombotic arterial events and
the potential bleeding hazards of antithrombotic treatment after
an acute coronary syndrome (ACS) occupies a central position
in the practice of contemporary cardiovascular medicine. Although
substantial progress has occurred in modelling the likelihood of
recurrent events in this setting, it is somewhat ironic that the
very characteristics, i.e. advanced age, female sex, low body
weight, and chronic kidney disease, that presage negative ischaemic
outcomes commonly co-exist in models predicting the risk of
bleeding from antiplatelet/anticoagulant therapy.

Nonetheless, tenacious pursuit of novel therapies directed
towards platelet-mediated vascular events has resulted in the
recent approval of two novel antiplatelet agents, prasugrel and tica-
grelor. Whereas each has proven superior when compared with
clopidogrel in percutaneous coronary intervention (PCI) and/or
acute coronary syndrome (ACS) patients receiving background
aspirin therapy, both therapies extracted a price in the form of
excess major bleeding.1,2 Somewhat remarkably, ticagrelor also
increased fatal intracranial bleeding, yet had a beneficial overall
impact on cardiovascular death: this favourable efficacy/safety
profile facilitated recent regulatory approval.

In parallel with these advances in inhibiting platelet function has
been the search for novel anticoagulants that are alternatives to
warfarin either by directly inhibiting thrombin or, most recently,
through the inhibition of factor Xa (FXa). Dabigatran was the
first thrombin inhibitor approved as an alternative to warfarin,
initially as prophylaxis for deep venous thrombosis, and most
recently for patients with non-valvular atrial fibrillation. The
latter development was based on a reduction in the risk of system-
ic embolism or stroke produced by dabigatran as compared with
warfarin.3 While the risk of haemorrhagic stroke was also lower,
there was more gastrointestinal bleeding with the use of dabigatran
and a trend towards more myocardial infarction. Its future role in
other thrombotic disease settings such as the ACS population
remains to be defined. Apixaban, an anti-FXa agent tested in a
dose of 5 mg b.i.d., had a significantly beneficial effect, including a
reduction in mortality in patients with non-valvular atrial fibrillation
as compared with warfarin. In sharp contrast, the same apixaban
dose administered to patients after ACS proved not only ineffect-
ive as compared with conventional antiplatelet therapy, but

hazardous because of excess bleeding and intracranial haemor-
rhage.4,5 On the other hand, rivaroxaban, another direct
anti-FXa inhibitor, in a dose of 20 mg daily was shown to be non-
inferior but not superior to warfarin in atrial fibrillation.6 Remark-
ably, however, when tested in much lower doses (i.e. 2.5 and 5 mg
b.i.d.) in the recent ATLAS ACS 2 trial, rivaroxaban demonstrated
superior efficacy in ACS compared with placebo on a background
of standard post-ACS antiplatelet therapy.7

Our purpose here is to reflect further on what we can learn
from ATLAS ACS 2, define those areas where our knowledge is
deficient, and explore the potential future implications of oral
anti-FXa inhibitor therapy in patients convalescing from ACS.
Based on an extensive phase II dose-finding study of four doses
tested, as both a once- and twice-daily regimen, the ATLAS inves-
tigators selected the 2.5 and 5 mg doses of rivaroxaban in a b.i.d.
schedule for phase III testing.8 It seems clear that the lower
2.5 mg b.i.d. rivaroxaban dose in the ACS population studied was
preferable to the 5 mg b.i.d. dose since it significantly reduced
cardiovascular death by 34% (i.e. from 4.1 to 2.7% P ¼ 0.002).
Although this dose produced a significant increase in both major
and intracranial bleeding, there was no excess of fatal bleeding.
The mechanism whereby low dose rivaroxaban reduced mortality
and why this benefit appears to widen over time is unclear given
the lack of any effect of this dose on reducing the frequency of
myocardial infarction. However, the evidence for persisting throm-
bin activation after an acute coronary event could point towards a
sustained impact on coronary thrombotic events mediating a re-
duction in sudden death as a possible mechanism worth pursuing.9

Although there was little reduction in myocardial infarction with
the low rivaroxaban dose, the higher 5 mg b.i.d. dose achieved a
surprising and significant 21% reduction in infarction, yet no
effect on mortality. Perhaps this relates at least in part to the
4.5-fold increase in major bleeding and a 3.7-fold increase in
intracranial haemorrhage with the higher dose. We need to
learn much more from ATLAS ACS 2 and specifically: (i)
whether prior PCI and coronary artery bypass graft (CABG) per-
formed in the 60% of patients in conjunction with the index event
affected the outcome; (ii) to what extent there was recovery from
the non-fatal excess intracranial haemorrhages in the treatment
arm; and (iii) how to better evaluate the risk of intracranial
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haemorrhage given that this occurred despite trial exclusion cri-
teria of prior intracranial haemorrhage, ischaemic stroke, and tran-
sient ischaemic attack in those patients on background dual
antiplatelet therapy.

The apparent dichotomy between the results of APPRAISE 2
and ATLAS ACS is informed by at least two factors: (i) the
overall anti-FXa effect of the 5 mg b.i.d. apixaban doses used in
APPRAISE 2 was far more potent than that of the 2.5 b.i.d. dose
of rivaroxaban in ATLAS ACS.10 Had the ATLAS ACS investigators
chosen the single dose 5 mg b.i.d. a very different perspective on
the role of anti-FXa therapy in the post-ACS setting would have
emerged, (ii) since the comparator arm of APPRAISE 2 had an
approximately two-fold increase in the primary composite event
rate of cardiovascular death, myocardial infarction, or ischaemic
stroke than the comparator in ATLAS ACS, this population was
also at increased risk from antithrombotic therapy.

On balance, and given the consistent results of the major trials
of FXa inhibitors in atrial fibrillation, it seems likely that they
represent a class effect in reducing ischaemic complications and
increasing bleeding risk. The critical issue seems to be the dosing
of these agents. This appears to differ in the various thrombotic
disease states (e.g. in atrail fibrillation and after an ACS) and also
when added to various combinations of antiplatelet therapies.
Even after establishing the answers to these and related questions,
clinicians will be faced with uncertainty about whether to employ
anti-FXa agents on top of background dual antiplatelet therapy that
traditionally employed clopidogrel but now is evolving to the
newer agents of prasugrel or ticagrelor. Whether the addition of
even low doses of anti-FXa agents to post-ACS treatment with
more potent ADP blockers provides additional ischaemic benefit
with a reasonably acceptable increased risk of bleeding is
unknown and requires further investigation. Particularly of
concern is the possibility of an additive effect on the increased
risk of intracranial haemorrhage seen with either class of agent
alone in the post-ACS setting. Moreover, the inability to monitor
the effects of rivaroxaban readily and the uncertainty about its
reversal in the face of life-threatening bleeding remain important
considerations before introducing this important potential
therapeutic advance into clinical practice.

Establishing the right initial dose and duration of therapy will also
require delicate navigation over time, with vigilance regarding the
changing natural history of the index event as well as the continuing
hazard of antithrombotic therapy. As illustrated in Figure 1,
amongst those with intermediate risk, i.e. the largest fraction of
the ACS population, the likelihood of future events probably
varies over time, whereas the hazard of bleeding continues to
rise to a key nexus where the risk of continued therapy would
no longer be warranted. Importantly, there exist two smaller sub-
populations of interest, i.e. those at high risk who should probably
continue therapy indefinitely if tolerated and those at very low
risk in whom the bleeding risk of such additional therapy is
unwarranted.

The road map ahead for this form of antithrombotic therapy
may discover even more potential for benefit, given that approxi-
mately one-third of the events post-ACS would have been
expected to occur prior to the median time of 4.7 days when riv-
aroxaban therapy was begun in ATLAS ACS. These are exciting

times for clinicians interested in providing therapies with additional
benefit to their patients who have had an ACS event. Yet much
remains to be understood, including the optimal dosing of these
combinations, the duration of therapy for various subsets of
patients, and even the combination schedule (i.e. antiplatelet
therapy early followed by later anticoagulant therapy). All of
these questions will require investigation, including outcomes
trials as well as studies positing mechanistic studies to better
unravel the complexities of interfering with the natural balance
of thrombosis and haemostasis.
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Figure 1 Theoretical construct of three differing hazards of
acute coronary syndromes represented as the composite per-
centage of death, re-myocardial infarction, and ischaemic stroke
over time. The thickness of the lines represents the approximate
proportion of patients falling within these categories [i.e. low risk
(20%), intermediate risk (60%), high risk (20%)]. The red hatched
line depicts the continuing hazard of bleeding with anticoagulant
use as evident in ATLAS 2 ACS. The point at which the inter-
mediate risk group intersects with the hazard of major bleeding
represents the time when continued anticoagulant therapy
would no longer be warranted. Note that hazard for low risk
patients never warrants the commencement of antithrombotic
therapy, whereas for high risk patients the risk of continued
therapy probably remains acceptable over time.
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Link Between Overall Guidelines 
Adherence and Mortality 

-Peterson E et al.  JAMA 2006 

5.95
5.16 4.97

4.16

5.07
4.63

4.17

6.33

0

1

2

3

4

5

6

7

<=25% 25 - 50% 50 - 75% >=75%
Hospital Composite Quality Quartiles

%
 In

-H
os

p 
M

or
ta

lit
y

Adjusted Unadjusted

Every 10% ↑ in guidelines adherence →  
11% ↓ in mortality (OR=0.89, 95% CI: 0.81-0.98) 



ASA + Standard Medical Therapy 

Simvastatin 40 mg Eze/Simva 10/40 mg 

Duration: Minimum 2 1/2 year follow-up (>2955 events) 

Primary Endpoint: CV Death, MI, Hospital Admission for UA,  
revascularization (> 30 days after randomization), or Stroke  

IMPROVE IT Study Design 

Double-blind 

Patients stabilized post Acute Coronary Syndrome < 10 days 
LDL < 125 mg/dL (or < 100 mg/dL if prior statin) 

N=10,000 

• Follow-Up Visit Day 30, Every 4 Months 
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High	
  Risk	
  ACS:	
  What	
  Are	
  the	
  
Concerns	
  
•  Ini7al	
  assessment	
  of	
  acute	
  chest	
  pain	
  

–  Based	
  on	
  12-­‐lead	
  ECG	
  (STE	
  versus	
  NSTE)	
  
–  Cardiac	
  biomarkers	
  (informa7on	
  from	
  CKMB	
  and	
  troponin)	
  

•  Evolu7on	
  of	
  risk	
  scores	
  
–  For	
  prognosis	
  
–  For	
  therapeu7c	
  decision	
  making	
  

• Moving	
  from	
  acute	
  to	
  long	
  term	
  care	
  
•  General	
  concepts	
  of	
  an7thrombo7c	
  therapy	
  use	
  

–  Balancing	
  ischemia	
  and	
  bleeding	
  

• What’s	
  next?	
  
–  Adherence	
  
–  Lipids	
  
–  inflamma7on	
  



	
  
	
  Minimizing	
  Readmission	
  Rates	
  
Post-­‐ACS:	
  Why	
  Should	
  Clinicians	
  

Care	
  &	
  What	
  Can	
  They	
  Do	
  About	
  It?	
  	
  
Jeffrey	
  L.	
  Anderson,	
  MD,	
  FACC,	
  FAHA,	
  MACP	
  

Director,	
  Cardiovascular	
  Research	
  
Intermountain	
  Medical	
  Center	
  

Professor	
  of	
  Medicine	
  
University	
  of	
  Utah	
  
Salt	
  Lake	
  City,	
  Utah	
  



Readmissions	
  AMer	
  ACS:	
  	
  
Why	
  Should	
  Clinicians	
  Care?	
  

Vaduganathan	
  et	
  al.	
  JAMA	
  2013;	
  309:345-­‐6.	
  

•  “On	
  October	
  1,	
  2012,	
  the	
  Centers	
  for	
  Medicare	
  &	
  
Medicaid	
  Services	
  (CMS)	
  began	
  to	
  penalize	
  hospitals	
  
for	
  higher	
  standardized	
  early	
  (30	
  day)	
  readmission	
  
rates	
  for	
  heart	
  failure,	
  acute	
  myocardial	
  infarcNon,	
  
and	
  pneumonia.	
  It	
  is	
  anPcipated	
  that	
  these	
  penalPes	
  
will	
  increase	
  and	
  also	
  expand	
  to	
  include	
  other	
  
diseases,	
  making	
  this	
  provision	
  one	
  of	
  the	
  most	
  
severe	
  penalPes	
  mandated	
  by	
  the	
  PaPent	
  ProtecPon	
  
and	
  Affordable	
  Care	
  Act.”	
  



The	
  Rise	
  in	
  NaNonal	
  Health	
  Spending:	
  
An	
  Unsustainable	
  Trend	
  

National Health Spending 1997–2010. 

Anderson J L et al. Circulation. 2014;129:2329-2345

Copyright © American Heart Association, Inc. All rights reserved.





Cost	
  Impact	
  of	
  Readmissions	
  	
  

•  “Using	
  2005	
  Medicare	
  data,	
  the	
  Medicare	
  
Payment	
  Advisory	
  Commission	
  esPmated	
  that	
  
13.3%	
  of	
  30-­‐day	
  hospital	
  readmissions	
  were	
  
potenPally	
  preventable	
  and	
  cost	
  an	
  addiPonal	
  
$12	
  billion.”	
  

•  CMS	
  chose	
  to	
  iniPally	
  target	
  heart	
  failure,	
  
acute	
  coronary	
  syndromes,	
  and	
  pneumonia	
  as	
  
the	
  biggest	
  contributors	
  to	
  readmission	
  costs.	
  	
  

Axon	
  	
  and	
  Williams.	
  JAMA	
  2011;	
  305:504-­‐5.	
  



CriNque	
  of	
  Readmission	
  Rate	
  	
  
as	
  a	
  Quality	
  Metric	
  	
  

•  30-­‐day	
  readmission	
  rate	
  fails	
  the	
  premise	
  that	
  a	
  quality	
  metric	
  
should	
  be	
  rigorously	
  tested	
  and	
  validated	
  in	
  target	
  populaPons	
  
before	
  implementaPon	
  to	
  ensure	
  feasibility	
  and	
  effecPveness	
  in	
  
improving	
  clinical	
  outcomes.	
  

•  CMS	
  algorithms	
  are	
  proprietary	
  (i.e.,	
  cannot	
  be	
  externally	
  tested,	
  
validated)	
  and	
  poorly	
  predicPve	
  (c-­‐stat	
  ≈	
  0.6).	
  	
  

•  No	
  disPncPon	
  made	
  between	
  “good”	
  and	
  “bad”	
  readmissions	
  and	
  
between	
  readmissions	
  related	
  and	
  unrelated	
  to	
  primary	
  condiPon	
  
(i.e.,	
  ACS).	
  

•  Lower	
  mortality	
  rates	
  may	
  predispose	
  to	
  higher	
  readmission	
  rates	
  
(survivor	
  bias).	
  

•  No	
  adjustment	
  made	
  for	
  socioeconomics:	
  may	
  penalize	
  hospitals	
  
caring	
  for	
  poor,	
  minoriPes,	
  disadvantaged.	
  

•  No	
  demonstraPon	
  that	
  readmission	
  rate	
  tracks	
  with	
  improvements	
  
in	
  care	
  processes	
  or	
  paPent	
  outcomes.	
  

Vaduganathan	
  et	
  al.	
  JAMA	
  2013;	
  309:345-­‐6;	
   Axon	
  and	
  Williams.	
  JAMA	
  2011;	
  305:504-­‐5	
  



What	
  Factors	
  Predict	
  30-­‐Day	
  
Readmission	
  Rates	
  AMer	
  ACS?	
  



The	
  Intermountain	
  Risk	
  Score	
  for	
  Post-­‐
ACS	
  Mortality	
  Does	
  Not	
  Predict	
  

Readmission*	
  

*Based	
  on	
  age,	
  sex,	
  CBC,	
  BMP.	
  	
  
Horne	
  et-­‐al.	
  CirculaPon	
  2012;	
  126	
  (suppl):	
  A16794.	
  	
  



No	
  RelaNonship	
  Between	
  Hospital	
  Readmission	
  
and	
  Mortality	
  Rates	
  in	
  PaNents	
  with	
  MI	
  or	
  HF	
  

Krumholz	
  et	
  all.	
  JAMA	
  2013;	
  309:587-­‐93	
  



Do	
  Hospital	
  Performance	
  Measures	
  
Predict	
  30-­‐Day	
  Readmission	
  Rates?	
  

Stefan	
  et	
  al.	
  	
  
J	
  Gen	
  Intern	
  Med	
  
	
  2013;	
  28:377-­‐85.	
  



Declining	
  Lengths	
  of	
  Stay	
  Do	
  Not	
  Impact	
  
Readmission	
  Rates	
  

•  Compared	
  with	
  paPents	
  hospitalized	
  for	
  shorter	
  than	
  the	
  median	
  length	
  
of	
  stay	
  during	
  2003	
  and	
  2005	
  (4	
  days),	
  those	
  who	
  were	
  hospitalized	
  for	
  4	
  
or	
  more	
  days	
  had	
  lower	
  rates	
  of	
  rehospitalizaPon	
  at	
  7	
  days	
  (5.7%	
  vs	
  5.0%)	
  
but	
  higher	
  rates	
  at	
  1	
  month	
  (14.5%	
  vs	
  17.9%),	
  3	
  months	
  (24.7%	
  vs	
  31.0%),	
  
and	
  1	
  year	
  (41.3%	
  vs	
  48.4%)	
  afer	
  hospital	
  discharge.	
  

Saczynski	
  et	
  al.	
  Am	
  J	
  Med	
  2010;	
  123:	
  1007-­‐15	
  



Kaboli	
  et	
  al.	
  Ann	
  Intern	
  Med	
  2012;	
  157:837-­‐45	
  



A	
  New	
  Intermountain	
  Risk	
  Score	
  for	
  	
  
30-­‐Day	
  Readmission	
  AMer	
  MI	
  

•  Derived	
  from	
  4,101	
  paPents	
  based	
  on	
  age,	
  sex,	
  CBC,	
  BMP,	
  and	
  31	
  other	
  risk	
  factors	
  
and	
  diagnosPc	
  and	
  treatment	
  variables;	
  validated	
  in	
  1,919.	
  DerivaPon	
  c-­‐stats	
  0.64,	
  
0.61	
  for	
  women,	
  men;	
  validaPon	
  c-­‐stats	
  0.62,	
  0.59.	
  

Horne	
  et	
  al.	
  CirculaPon	
  2012;	
  126	
  (suppl):	
  A16794	
  	
  



An	
  Improved	
  AnalyNcs	
  Approach	
  to	
  PredicNng	
  
30-­‐Day	
  Avoidable	
  Readmissions	
  AMer	
  MI	
  

•  Medicare	
  pays	
  out	
  $17	
  billion/year	
  on	
  20%	
  of	
  paPents	
  readmijed	
  
within	
  30	
  days	
  of	
  discharge.	
  

•  Current	
  models	
  poorly	
  predict	
  readmission	
  risk	
  (c-­‐stat≈0.6).	
  

–  Do	
  not	
  discriminate	
  planned	
  vs	
  unnecessary	
  readmissions	
  

–  Do	
  not	
  consider	
  h/o	
  readmissions	
  and	
  change	
  in	
  risk	
  factors.	
  

•  A	
  tree-­‐based	
  classificaPon	
  method	
  was	
  developed	
  to	
  esPmate	
  
readmission	
  probability	
  incorporaPng	
  paPent	
  h/o	
  readmissions	
  and	
  
changes	
  in	
  risk	
  factors	
  over	
  Pme.	
  

•  Method	
  was	
  validated	
  in	
  2011-­‐12	
  VHA	
  database	
  for	
  AMI,	
  HF,	
  
pneumonia,	
  and	
  COPD	
  in	
  Michigan.	
  

•  Results	
  show	
  improved	
  discriminaPon	
  (c-­‐stat	
  >0.80)	
  and	
  good	
  
calibraPon.	
  

Shams	
  et	
  al.	
  Health	
  Care	
  Manag	
  Sci	
  2014	
  May	
  3	
  [Epub	
  ahead	
  of	
  print]	
  



Psychological	
  Stress	
  as	
  a	
  Predictor	
  of	
  30-­‐Day	
  
All-­‐Cause	
  Readmission	
  in	
  ACS	
  PaNents	
  

Edmondson	
  et	
  al.	
  Plos	
  One	
  2014;	
  12;	
  9(3):d91466	
  



Adding	
  Socioeconomic	
  Data	
  Markedly	
  Narrows	
  
the	
  Range	
  of	
  VariaNon	
  in	
  Calculated	
  (Predicted)	
  	
  

Hospital	
  Readmission	
  Rates	
  

Nagasako	
  et	
  al.	
  Health	
  Aff	
  (Millwood)	
  2014;	
  33:786-­‐91	
  



What	
  IntervenNons	
  Impact	
  30-­‐Day	
  
Hospital	
  Readmissions	
  AMer	
  ACS?	
  



Lappe’	
  et	
  al.	
  Ann	
  Intern	
  Med	
  2004;	
  141:446-­‐53	
  



No	
  RelaNon	
  Between	
  Early	
  (≤7-­‐Day)	
  Physician	
  	
  
Follow-­‐up	
  and	
  30-­‐Day	
  Readmissions	
  AMer	
  

NSTEMI	
  
Variation in hospital-level early physician follow-up. 

Hess C N et al. Circulation. 2013;128:1206-1213

Copyright © American Heart Association, Inc. All rights reserved.

Adjusted 30-day all-cause readmission by hospital-level early physician follow-up. 

Hess C N et al. Circulation. 2013;128:1206-1213

Copyright © American Heart Association, Inc. All rights reserved.Hess	
  et	
  al.	
  CirculaPon	
  2013;	
  128:1206-­‐13	
  



Pre-­‐	
  vs.	
  Post-­‐	
  between	
  group	
  differences	
  were	
  NS:	
  (0.22%,	
  p=0.14)	
  
Brock	
  et-­‐al.	
  JAMA	
  
2013;	
  309;	
  381-­‐91	
  



Does	
  Improved	
  CoordinaNon	
  of	
  Care	
  Using	
  Health	
  
InformaNon	
  Technology	
  (i.e.,	
  Health	
  InformaNon	
  
Exchange	
  Program)	
  Decrease	
  Readmission	
  Rates?	
  

Jones	
  et	
  al.	
  AMIA	
  Annu	
  Symp	
  Proc	
  2011;	
  2011:644-­‐53	
  



Category	
   Impact	
  on	
  30-­‐d	
  readmissions	
   Strength	
  of	
  Evidence	
  

High-­‐intensity	
  home-­‐
visiPng	
  program	
  

↓	
  All-­‐cause	
  readmission	
  or	
  
death	
  

Low	
  SOE	
  

Structured	
  telephone	
  
support	
  

Insufficient	
  evidence	
   -­‐-­‐-­‐-­‐	
  

MulPdisciplinary-­‐HF	
  clinics	
   No	
  data	
  available	
   -­‐-­‐-­‐-­‐	
  

Telemonitoring	
   Insufficient	
  evidence	
   -­‐-­‐-­‐-­‐	
  

EducaPonal	
  intervenPons	
   No	
  data	
  available	
   -­‐-­‐-­‐-­‐	
  

Feltner	
  et	
  al.	
  Ann	
  Intern	
  Med	
  2014;	
  160:774-­‐84	
  



Current	
  Summary	
  and	
  Future	
  PossibiliNes	
  
•  30-­‐day	
  readmission	
  rate	
  afer	
  ACS	
  is	
  a	
  reportable	
  staPsPc	
  with	
  

reimbursement	
  implicaPons.	
  

•  Current	
  determinaPon	
  of	
  expected	
  readmission	
  rate	
  by	
  CMS	
  fails	
  to	
  
discriminate	
  between	
  appropriateness/type	
  of	
  readmission	
  and	
  
does	
  not	
  incorporate	
  socioeconomic	
  data.	
  

•  Current	
  models	
  poorly	
  predict	
  readmission	
  rates,	
  and	
  how	
  and	
  
whether	
  readmissions	
  can	
  be	
  reduced	
  is	
  unclear.	
  Improved	
  
predicPve	
  models	
  are	
  clearly	
  needed.	
  

•  A	
  more	
  nuanced	
  and	
  comprehensive	
  approach	
  will	
  be	
  required	
  to	
  
effecPvely	
  alter	
  the	
  post-­‐discharge	
  course	
  of	
  ACS	
  pts.	
  

•  Robust	
  risk	
  adjustment	
  must	
  account	
  for	
  mental	
  and	
  physical	
  
comorbidiPes	
  and	
  socioeconomic	
  factors.	
  

•  Specific	
  post-­‐hospital	
  quality	
  of	
  care	
  metrics	
  should	
  be	
  rigorously	
  
tested	
  and	
  validated	
  before	
  implementaPon.	
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