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Cardiac Stents - Re-Review

Background

 This re‐review examines whether/when stents are 
appropriate in the setting of stable asymptomatic CAD 

AND

 Whether or not in the settings of stable, unstable or Acute 
Coronary Syndromes, if there are differences in outcomes 
based on the type of cardiac stent chosen, bare metal, BMS or 
drug‐eluting, DES.
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Cardiac Stents - Re-Review

Previous Cardiovascular
HTCC Decisions

 Cardiac Stenting:  May 2009

 Calcium Scoring:  November 2009 

 Coronary CT Angiography:    May 2010

 Cardiac Nuclear Imaging:  September 2013
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Cardiac Stents - Re-Review

Previous Key Questions 2009
 What is the evidence of efficacy and effectiveness of drug‐

eluting (DES) vs. bare metal stents (BMS)?

o Including any effects on special populations, before or after MI or 

by vessel or lesion type

 What is the evidence  related to the safety profile of DES vs. 
BMS?

o Including patients with and without continuation of anti‐platelet 
medications

 What is the evidence of cost‐effectiveness and cost implications 
of DES vs. BMS?

o Including and effects of pharmacologic therapy and re‐
interventions
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Previous Determinations 2009

 Covered with conditions:
• BMS: Covered w/o conditions

• DES: 

o Stent diameter of 3 mm or less; 

o Length of stent(s) longer than 15 mm in a single 
vessel

o Patients with diabetes

o Stents placed to treat restenosis*

o Treatment of left main coronary disease
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Cardiac Stents - Re-Review

 Medicaid – Follows HTCC for DES, no PA for BMS

 PEBB – Follows HTCC Decision

 Labor & Industries – Follows HTCC Decision

 Dept. of Corrections – Requires PA
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Cardiac Stents - Re-Review

Expansion of Scope & Re-review

Expanded Scope:

• In patients w/stable CAD:

oPCI + medical therapy vs. medical therapy

− Effectiveness, safety, subgroup benefit or harm, 
cost‐effectiveness

Re‐review:

• In patients w/CAD (stable or unstable) any updates 
from 2009 showing:

oNewer generation DES more efficacious than BMS

− Effectiveness, safety, subgroup benefit or harm, 
cost‐effectiveness
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Outcomes of Interest
Effectiveness Safety

 Mortality (all cause)  Stent thrombosis

 Cardiac mortality  Peri‐procedural complications < 30 days

 MI

 Reported quality of life

 Target lesion revascularization (TLR)

 Target vessel revascularization (TVR)
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Additional Background Considerations

 Guidelines are published that recommend the use of PCI 
vs. CABG across a wide variety of patient and clinical 
variables 

 A large registry based study looked at patient and clinical 
characteristics associated with the use of BMS vs DES.

 Studies also suggest the potential for savings if more BMS 
rather than DES were placed in patients at low risk of 
restenosis.
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Cardiac Stents - Re-Review

Guidelines Exist

 American College of Cardiology along with a number of 
other societies have developed Appropriate Use Criteria 
(AUC), for Stable Coronary Artery Disease

• First in 2009, 2012, 2013

 Society for Cardiovascular Angiography and Interventions 
(SCAI), has also developed appropriateness criteria for the 
procedure

• Both sites offer apps that can be downloaded to help inform the 
appropriateness of PCI given the patient’s particular clinical 
presentation
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Recommendations for Revascularization with Low 
Risk Findings on Non-Invasive Test or Asymptomatic

A: Acceptable  U: Uncertain  I: Inappropriate

J Am Coll Cardiol. 2012;59(9):857-881. doi:10.1016/j.jacc.2011.12.001

Cardiac Stents - Re-Review

Background
 Choosing Wisely

o Society for Cardiovascular Angiography & Intervention

oReleased March 2014 
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Mayo Clinic Decision Aid CCS I-II Angina
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Cardiac Stents - Re-Review

DES Use & MD Variation
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Re-Stenosis Risk

Risks associated w/restenosis:

• Older age

• Male

• Diabetes

• Hypertension

• Lesion related risks

• Procedure related risks

Factors associated w/↑DES Use

• Female

• Private/HMO insurance

• Elective admission

• High hospital volume PCI

Factors associated w/↓DES Use

• AMI, shock

• Self‐pay

• Higher co‐morbidity score

• Weekends
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Jukema, J.W. et. al. Nat. Rev. Cardiol. 9, 53-62

Panaich, et.al. Catheterization and Cardiovascular Interventions, May 29,2015.
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Cardiac Stents - Re-Review

Clinical Factors
 Difference in restenosis risk w/DES

17

• <50 yrs

• Hypertension

• No prior PCI

• CCS Class II

• Stable Angina

• Elective

• See opposite

Cardiac Stents - Re-Review
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Arch Intern Med. 2012;172(15)

DES Use by Risk of Re-stenosis
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Year Type Stent
Unique 

Patients
Procedures

Submitted 

Amt
Allowed Amt Paid Amt

Average 

Paid/Procedure

2011 BARE 22 23 $1,647,000 $827,000 $796,000 $35,992

DRUG 108 110 $10,142,000 $3,979,000 $3,765,000 $36,181

2011 Total 130 133 $11,790,000 $4,807,000 $4,561,000 $36,148

2012
BARE 19 19 $1,504,000 $598,000 $591,000 $31,503

DRUG 122 126 $9,600,000 $4,395,000 $4,279,000 $34,885

2012 Total 141 145 $11,104,000 $4,994,000 $4,871,000 $34,442

2013
BARE 10 10 $839,000 $312,000 $308,000 $31,242

DRUG 106 109 $9,447,000 $3,555,000 $3,451,000 $32,621

2013 Total 116 119 $10,287,000 $3,868,000 $3,760,000 $32,505

2014
BARE 13 13 $1,055,000 $400,000 $396,000 $30,792

DRUG 83 88 $8,271,000 $3,385,000 $3,338,000 $38,467

2014 Total 96 101 $9,326,000 $3,785,000 $3,735,000 $37,480

PEBB/UMP
Stent Utilization: 2011-2014
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Year
Type 

Stent

Unique 

Patients
Procedures

Submitted 

Amt  

Allowed 

Amt 
Paid Amt

Average Paid/ 

Procedure

2011 BARE 24 24 $2,123,000 $196,000 $27,000 $8,208

DRUG 100 101 $9,366,000 $624,000 $152,000 $6,186

2011 Total 124 125 $11,489,000 $821,000 $180,000 $6,574

2012 BARE 24 25 $2,077,000 $402,000 $28,000 $16,089

DRUG 112 114 $10,389,000 $1,804,000 $132,000 $15,829

2012 Total 136 139 $12,467,000 $2,206,000 $161,000 $15,876

2013 BARE 12 13 $1,095,000 $171,000 $15,000 $13,195

DRUG 103 107 $9,727,000 $1,732,000 $126,000 $16,194

2013 Total 115 120 $10,822,000 $1,904,000 $142,000 $15,869

2014 BARE 17 17 $1,473,000 $270,000 $20,000 $15,935

DRUG 91 91 $8,510,000 $1,445,000 $111,000 $15,887

2014 Total 108 108 $9,983,000 $1,716,000 $131,000 $15,894

PEBB Medicare 
Stent Utilization: 2011-2014
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Year
Type 

Stent

Unique 

Patients
Procedures Submitted Amt   Allowed Amt   Paid Amt  Average Paid/ 

2011 BARE 149 151 $857,000 $3,292,000 $2,833,000 $18,764

DRUG 322 320 $2,151,000 $7,500,000 $6,973,000 $21,793

2011 Total 471 $3,008,000 $10,792,000 $9,806,000

2012 BARE 138 143 $972,000 $3,713,000 $3,127,000 $21,873

DRUG 279 288 $2,141,000 $6,571,000 $5,989,000 $20,797

2012 Total
431 $3,113,000 $10,284,000 $9,116,000

2013 BARE 85 88 $683,000 $2,072,000 $1,839,000 $20,909

DRUG 186 190 $1,390,000 $4,224,000 $3,714,000 $19,549

2013 Total 278 $2,073,000 $6,296,000 $5,553,000

2014 BARE 100 100 $658,000 $2,610,000 $1,693,000 $16,934

DRUG 256 257 $1,673,000 $5,892,000 $5,508,000 $21,435

2014 Total 357 $2,331,000 $8,502,000 $7,201,000

Medicaid FFS
Stent Utilization: 2011-2014

Cardiac Stents - Re-Review

Medicare: Stent Type by Diagnosis

22
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PEBB: Stent Type by Diagnosis
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Cardiac Stents - Re-Review

Medicaid: FFS Stent Type by Diagnosis
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Cardiac Stents - Re-Review

Agency Medical Director Summary
PCI + Medical Management    vs.   Medical Management 
Alone

 Mortality and cardiac mortality similar from 12‐120 mo.

 Non‐fatal MI‐ PCI may be better at 120 months

 Revascularization favors PCI + Med at 55 months, NNT ~ 10

 Revascularization for patients w/DM favors PCI at 60 months, high 
quality studies but high heterogeneity a caution

 Safety: Peri‐procedural MI is higher in patients treated w/PCI (with 
and without DM), NNH=35‐50

 Cost effective analysis: No cost advantage to PCI, cost of dual platelet 
therapy and bleeding risks should be considered

 Professional guidelines for PCI performance should be followed in 
patients with stable angina CCS class I‐III and in asymptomatic 
patients found to have lesions on angiography
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Agency Medical Director Summary

New DES vs. BMS
 Mortality

o No difference in overall, or cardiac mortality

o Mixed results regarding risk of MI 

 Total vessel and lesion revascularization (TVR) & (TLR)

o Moderate evidence DES better at 12 mo., NNT=20

o Lower level evidence equal outcome at 24 months

 Safety:

o Lower rates of restenosis in patients with DM w/ DES 

 Cost effectiveness analysis:

o No difference at 4 years

 Benefit of DES is with revascularization need: consider underlying 
risk
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Cardiac Stents - Re-Review

2009 Determinations (2009)

 Covered with conditions:
o BMS: Covered w/o conditions

o DES: 
• Stent diameter of 3 mm or less; 

• Length of stent(s) longer than 15 mm in a single vessel

• Patients with diabetes

• Stents placed to treat restenosis*

• Treatment of left main coronary disease
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Agency Recommendations
PCI for patients with Stable CAD: 

 Covered with conditions: 

• Patients with asymptomatic disease in whom non‐invasive testing 
suggests they are at high risk, AND who are not on maximal medical 
therapy  who have either: 1 or 2 vessel disease w/proximal LAD 
involvement or 3 vessel disease (no left main)

• Patients with asymptomatic disease in whom non‐invasive testing 
suggests they are at high risk AND who are  on maximal medical 
therapy and have lesions other than due to chronic total occlusion

• Patients with CCS Class I‐II angina who continue to experience 
significant symptoms despite  maximal medical therapy AND have 
either single vessel disease of the proximal LAD, 2 vessel disease with 
proximal LAD  involvement or 3 vessel, (without L main), disease
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Cardiac Stents - Re-Review

Agency Recommendations

DES use in patients with stable CAD:

 Covered with conditions: 

For patients w/Stable CAD in whom medical treatment fails, DES 
should only be used when risk of re‐stenosis is high, > 20% or medium 
to high (>10%)

DES use in patients with unstable angina or ACS: 

 Covered
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Questions?

More Information:

www.hca.wa.gov/hta/Pages/stent‐rr.aspx
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CURRICULUM VITAE 
Michael E. Ring, M.D., FACC, FSCAI 

 
CONTACT AND PERSONAL INFORMATION: 
Date and place of birth: October 11, 1956; Haifa, Israel 
Work address:  Providence Spokane Cardiology 

122 W. 7
th
 Ave., Suite 450 

Spokane Washington, 99204 
Work/fax/cell phone: (509) 455-8820; fax: (509) 838-4978; cell: (509) 209-6895 
Email: michael.ring@providence.org 
Home address: 12604 S. Flying Goose Lane, Spokane, WA 99224 
Home phone: (509) 448-1919 
Spouse's name:  Beth A. Ring Children: Arielle, Aaron, Lauren 
 
CURRENT POSITIONS: 

 Interventional Cardiologist, Providence Spokane Cardiology; January 2012–present: 

 Quality Director, Providence Spokane Heart Institute 

 Co-Director Transcatheter Aortic Valve Replacement Program, Providence Sacred Heart 
Medical Center 

 Medical Executive Committee, Providence Sacred Heart Medical Center 

 Vice Chair, Management Committee, Clinical Outcomes Assessment Program (COAP.org) 

 American College of Cardiology NCDR Public Reporting Advisory Group 

 Immediate Past Governor, Washington State Chapter, American College of Cardiology 
 
PREVIOUS EMPLOYMENT POSITIONS: 
June 1990-Dec. 2011 (excluding 4/05-5/06): Cardiologist; Heart Clinics Northwest; Spokane, WA 
April 2005-May 2006: Asst. Director, Cardiac Cath Lab, St Francis Medical Center, Hartford, CT 
June 1999-March 2005: Director, Cardiac Catheterization Lab; Sacred Heart Med.Ctr; Spokane WA 
May 2006-Dec. 2012: Medical Director, Cardiac Service Line and Cardiac Catheterization Lab;   

     Providence Sacred Heart Medical Center, Spokane, WA 
 
EDUCATION (DEGREE): 
Sept. 1974 - June 1977  University of California, Los Angeles, CA 

(A.B. Psychobiology; Magna Cum Laude) 

June 1977 - June 1978  U.C.L.A. Graduate School; Department of Pharmacology 

August 1978 - May 1982  Vanderbilt Medical School, Nashville, TN (Medical Degree) 
 
POSTGRADUATE TRAINING: 
July 1982 - June 1985  Intern/Resident, Department of Internal Medicine 
    University of Arizona School of Medicine 
July 1985 - June 1988  Fellow, Section of Cardiology 

    University of Arizona School of Medicine 
Sept.1988 - June 1989  Interventional Fellow, Section of Cardiology 

    Boston University School of Medicine 
  

ACADEMIC POSITIONS: 
Sept.1988 - June 1989  Clinical Instructor, Section of Cardiology 
    Boston University School of Medicine 
July 1989 - June 1990   Assistant Professor of Medicine, Division of Cardiology 
    St. Louis University School of Medicine 
Dec. 1990 - present  Clinical Assistant Professor of Medicine, Division of Cardiology 
    University of Washington 

April 2005 - May 2006  Clinical Assistant Professor of Medicine, Dept. of Cardiology 
    University of Connecticut 
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AWARDS AND ACADEMIC HONORS: 
California Regents Fellowship Recipient   1977 
Vanderbilt-Karolinska Medical Exchange Program 1980 
Research Fellow of the Massachusetts A.H.A.        1988 
Spokane’s “Best Doctor” for Cardiology   2003-2015 
 
 

CERTIFICATIONS: 
National Board of Medical Examiners   1983 
American Board of Internal Medicine, Diplomate     1985 (lifetime certification) 
Subspecialty of Cardiovascular Diseases, Diplomate    1989 (lifetime certification) 
Subspecialty of Interventional Cardiology, Diplomate    2000, recertified 2010 
 

ACTIVE LICENSURE: 
Washington, Idaho 
  

CLINICAL INTERESTS: 
Interventional Cardiology including transcatheter aortic valve implantation, complex coronary 
interventions and peripheral vascular disease/interventions (excluding carotid), hyperlipidemia. 
 

PROFESSIONAL ORGANIZATIONS: 
American College of Cardiology, Fellow; Governor Washington ACC Chapter 2011 – 2014 
Society for Cardiovascular Angiography and Interventions, Fellow 
Spokane County Medical Association; President 1997 
Washington State Medical Association 
Spokane Society of Internal Medicine; President 2007 

 

PROFESSIONAL SERVICE: 
Spokane Co. Medical Society: President 1997; Board of Trustees/Executive Committee 1993-98 
Spokane Physician Hospital Community Organization: Board of Directors 1995-1996 
American Heart Association, Eastern Washington 1998: Board of Directors  
Medical Executive Committee, Providence Sacred Heart Medical Center; 2006 - present 
Spokane Society of Internal Medicine; President 2008 
Clinical Outcomes Assessment Program; Management Committee 2008 – present 
Washington State Health Care Authority Health Technology Assessment on Drug-Eluting Stents; 
    Served as technical consultant and chairman of the ad hoc advisory committee; 2009 
American College of Cardiology, Washington State Chapter; Governor-elect Nov. 2009-April 2011 
    Served as Governor April 2011 – April 2014. 
Institute for Systems Medicine, Scientific Advisory Board, Chairman; 2010-2012 
American College of Cardiology PINNACLE Steering Committee; 2010-2011. 
American College of Cardiology PINNACLE Network Work Group; 2010-2012. 
American College of Cardiology NCDR Public Reporting Advisory Group; 2013-2016. 
 
 

PAPERS REVIEWED FOR: 
American Heart Journal, Chest, Journal of the American College of Cardiology, Life Sciences 
 

American College of Cardiology Official Reviewer: 
1. Holmes, DR, Dehmer, GJ, Kaul, S, et. al. Clopidogrel Clinical Alert: Approaches to the FDA 

“Boxed Warning”. A Report of the American College of Cardiology Foundation Task Force on 
Clinical Expert Consensus Documents and the American Heart Association. J Am Coll 
Cardiol 56:321-341, 2010. 

2. Harold JG, Bass TA, Bashore TM, et. al. ACCF/AHA/SCAI 2013 Update of the Clinical 
Competence Statement on Coronary Artery Interventional Procedures: A Report of the 
American College of Cardiology Foundation/American Heart Association. J Am Coll Cardiol  
2013. 
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RESEARCH SUPPORT: 
1985-86: Effects of Diltiazem and Nifedipine on Platelet Function; 
  American Heart Association, Arizona Affiliate; Principal Investigator 
1986-88: Investigations of Platelet Ionized Cytoplasmic Calcium; 

American Heart Association, Arizona Affiliate; Principal Investigator 
1987-88:   Effect of the Calcium Antagonist Nimodipine on Platelet 
  Activity and Fibrin Metabolism in Patients with Acute Stroke; 

Flinn Foundation; Co-Investigator 
1987-88:   The Measurement of Molecular Markers of Fibrin 

Metabolism in Patients with Acute Myocardial Infarction Treated with Tissue Type 
Plasminogen Activator; Burroughs Wellcome Co.; Principal Investigator 

1988-89: Radiofrequency Angioplasty (Research Fellowship); 
  American Heart Association, Massachusetts Affiliate; Sponsor: David Faxon, MD  
2007-2010: Proposal to Study the Impact of Drug Eluting Stents on Intermediate Term 

Survival, Coronary Revascularization Rates and Economic Costs; Heart 
Institution (of Spokane) Foundation; Principal Investigator  

 
MEDICAL SCHOOL COURSES: 
University of Washington 2

nd
 Year Medical School Spokane WAMI course lecturer “Ischemic 

Heart Disease”, 2013 – present. 
 
SELECTED INVITED LECTURES/CME EVENTS: 
1. Providence St. Mary Medical Center Grand Rounds, Walla Walla, WA. May 2001. “Acute 

Coronary Syndrome”. 
2. Heart Institution Cardiovascular Update Conference, Spokane, WA. October 2004. “Update 

on Percutaneous Cardiac Interventions”. 
3. Sacred Heart Medical Center Cardiac Grand Rounds, Spokane, WA. November 2006. “Drug-

Eluting Stents: A Big Mistake?” 
4. Sacred Heart Medical Center Cardiac Grand Rounds, Spokane, WA. September, 2007. 

“Regional Variations In Cardiovascular Care – Results from the Dartmouth Atlas”,  
5. St. Joseph Regional Medical Center, Lewiston, ID. January 2008. “Cardiac Level-1 Program 
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Update to 2009 HTA
2009 HTA
• Compared DES with BMS
• Majority of studies focused on first generation DES. 

Since the publication of that report: 
• Studies evaluating newer (2nd generation) DES had been 

published suggesting improved efficacy and safety with the 
use of newer DES. 

An update was commissioned to evaluate: 
• New evidence on FDA approved newer generation DES vs. 

BMS

• The efficacy, safety and cost‐effectiveness of stenting plus 
medical therapy versus medical therapy alone  in patients 
with stable CAD
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Background  
Coronary artery disease (CAD); Ischemic Heart Disease (IHD)

o Single leading cause of death in U.S. (1 in 7 deaths in 2011)

o 2014, second most common cause of death in Washington 

o ~635,000 Americans have new MI annually; ~300,000 have 
recurrent MI

o Estimated direct and indirect costs in 2010, $204.4 billion

o CAD/IHD: chronic, spans decades; typically cycles through 
clinically defined phases: asymptomatic, stable angina, 
accelerating angina and acute coronary syndrome; progression 
may not be linear (Fihn 2012 Guideline)

o Atherosclerosis: plaque builds on artery walls; may obstruct the 
vessel preventing cardiac muscle from receiving blood, oxygen; 
disruption  of stable plaque may cause bleeding/thrombus 
formation, increase obstruction and result in unstable angina 
and MI.

3

Background  
Chest Pain: most common symptom of obstructive CAD:

• Patient history used to categorize: stable or unstable angina

• Stable angina 

o Chest discomfort 1) presenting in a predictable pattern, 2) 
brought on by physical or mental stress 3) subsides with rest 
or angina medications (King 2007 guideline) 

o Associated with stenosis, without plaque disruption or plaque‐
associated thrombosis

4

Typical angina 

(definite)

1) Substernal chest discomfort (can radiate) ; characteristic 

quality and duration (minutes)

2) provoked by exertion or emotional stress 

3) relieved by rest or nitroglycerin

Atypical (probable) Meets 2 of the above 

Noncardiac Meets 1 or none of the above
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Canadian Cardiovascular Society (CCS)
Classification of Angina

Class Clinical Findings Angina may be induced

Class I No limitations of ordinary 

activity

 With strenuous, rapid, or prolonged exertion 
 Ordinary physical activity, such as walking or 
climbing stairs, does not cause angina.

Class II Some limitations of 

ordinary activity

 Rapidly walking or climbing stairs; walking uphill; 
 Walking >2 blocks on level surface  or > 1 flight of 
stairs at normal pace under normal conditions 

 Walking or climbing stairs after meals, in cold, in 
wind, within the first few hours after awakening

Class III Significant (marked) 

limitations of normal 

physical activity

 Walking 1‐2 level blocks; and
 Climbing 1 flight of stairs under normal conditions 
and at normal pace

Class IV Inability to carry on any 

normal physical activity 

without discomfort.

 Angina may occur while at rest

5

Acute Coronary Syndromes (ACS): Spectrum of conditions compatible with acute 
myocardial ischemia and/or infarction due to abrupt reduction in coronary  flow

• Unstable angina (UA) = new onset (w/in 2 
months) of ≥ CCS III, increasing (frequency, 
intensity, duration) or at rest, usually 
prolonged (>20 min)

o UA subdivisions based on short‐term risk of 
death, nonfatal MI 

o Low short‐term risk: normal, unchanged 
ECG, normal cardiac markers, consider 
comparable to stable angina patients

o Frequently associated with plaque 
disruption, nonocclusive plaque‐associated 
thrombus, may have associated 
thromboemboli; cardiac biomarkers are 
negative

• NSTEMI: Non‐ST elevation MI

• STEMI: ST‐elevation MI

6



Andrea Skelly, PhD, MPH
Spectrum Research, Inc.

January 15, 2016

WA ‐ Health Technology Clinical Committee 4

Overview: Diagnosis and Treatment of CAD 

Diagnosis

Noninvasive testing (including stress /functional testing)

Invasive coronary angiography (ICA)

Treatment

Medical therapy (optimal MT, guideline directed MT)

o Lifestyle, education, pharmacological 

o All CAD patients 

Revascularization (in addition to GDMT)

o PCI (stenting)

o CABG (not included in this review) 

7

Stent placement in coronary artery disease

• Stents were designed to address 
narrowing of coronary vessels 
caused by plaque 

• A catheter is inserted across the 
lesion

• Balloon inflation expands the stent 
and compresses plaque

• The stent remains to act as a 
scaffold to keep the lumen open 
allowing increased blood flow

• New endothelial lining forms over 
the stent 
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Coronary stents – Historical development

•PTCA (balloon angioplasty), first described in 1977.  It initially 
decreased lumen narrowing,  but injury to the vessel walls led 
to acute closure (6%‐8%) and restenosis (30%‐50%). 

•Bare metal stents (BMS) were introduced in 1986 (FDA 
approved in 1993) to overcome the limitations of PTCA. 

– BMS created a more uniform vessel opening, leaving in place a 
metal scaffolding to prevent closure. 

– Inflammatory reaction and exaggerated cell proliferation resulted in 
re‐stenosis in 20%‐25% of patients within 6 months.

– Adding dual antiplatelet therapy (e.g. clopidogrel and aspirin) and 
placement refinement reduced thrombosis to ~1.2%.

Coronary stents – Historical development

•Restenosis is a potentially serious problem
– Morbidity and mortality 

•Drug-eluting stents (DES) were designed to prevent 
neointimal hyperplasia and subsequent restenosis

– A polymer coating applied to the metal stent releases 
anti-proliferative drugs into the local environment

– 2nd generation DES: thinner, new antiproliferative drugs, 
more biocompatible; studies comparing 1st vs. 2nd

generation suggest lower stent thrombus risk with newer 
stents 

•Dual anti-platelet therapy (DAPT) used with  BMS 
and DES
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Newer generation FDA-approved DES

Name Materials Drug

Drug Eluting Stents in Use: de novo lesions in native coronary arteries

Taxus Ion Platinum Chromium  Paclitaxel

Xience Cobalt Chromium Everolimus

Promus Element Platinum Chromium Everolimus

Endeavor Cobalt Chromium Zotarolimus

Resolute Cobalt Chromium Zotarolimus

Drug Eluting Biodegradable Stents (FDA Approved October 2015)

Synergy  Scaffold: Platinum Chromium

Polymer: Poly (D,Llactide‐co‐glycolide)

(PLGA)

Everolimus

(see Table 2 in full report for details)

Objectives and focus of report 

Systematically review, critically appraise and analyze 
research evidence comparing the  efficacy and safety of: 

1) percutaneous coronary intervention with stenting 
(PCI) plus medical therapy versus medical therapy 
alone in patients with stable CAD

2) PCI with newer generation FDA‐approved drug 
eluting stents (DES) with bare metal stent (BMS) as 
an update to the 2009 report.

The report focuses on the available evidence with least 
potential for bias  (highest quality) based on formal 
systematic review of the literature 

12
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Key Question 1
In patients with stable CAD 

a. Is PCI with stenting and medical therapy more effective than 
medical therapy in reducing death and MI and/or improving 
symptoms, functional status and health-related quality of life?  
Does the effect vary by  (a) BMS versus medical therapy (b) 
DES versus medical therapy

b. What is the comparative safety of PCI with stenting versus 
medical therapy (including evaluation of bleeding, renal 
insufficiency and serious adverse events such as nonfatal MI, 
death)?

c. If there is benefit to PCI compared with medical therapy alone, 
is there evidence of differential benefit or harm based on 
specific patient characteristics or subgroups (e.g. sex, 
diabetes, left main CAD, age)

d. What is the evidence of cost-effectiveness of PCI with stenting 
versus medical therapy? 

13

Key Question 2

In patients with CAD (stable or unstable presentation) is there 
updated evidence subsequent to the previous (May 2009) report 
that

a. Newer generation DES are more efficacious than BMS in 
reducing MI and death and/or improving symptoms, 
functional status and patient quality of life?

b. Newer generation DES are safer than BMS (including 
evaluation of thrombosis, serious adverse events)?

c. There is differential efficacy or safety of newer generation DES 
versus BMS based on specific patient characteristics or 
subgroups (e.g. sex, diabetes, left main CAD, age)

d. Newer generation DES are more cost effective than BMS

14
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PICO Scope (report Table 16): Inclusion Criteria 
Population ‐ Patients with

• KQ1: Stable CAD;  
• KQ2: CAD (stable or unstable presentation) undergoing stenting of 

de novo coronary vessels

Intervention
• KQ1: FDA‐approved BMS or DES; ≥70% receiving stenting 
• KQ 2: FDA‐approved 2nd or 3rd generation DES; DES that are no 

longer in routine use were excluded.

Comparator(s)
• KQ1: Medical therapy – studies must describe more contemporary 

components of medical therapy 
• KQ2:FDA‐approved BMS

Study design
• RCTs, observational studies (safety only), full economic studies; 

For KQ 2, studies published subsequent to 2009 report focused on 
newer DES

Publication
• Full‐length studies published in English in peer‐reviewed journals, 

FDA reports (no meeting abstracts, proceedings)

15

Outcomes 
• Efficacy

o Primary:
• All‐cause mortality
• Cardiac mortality
• Myocardial infarction
• Patient reported outcomes(HRQOL, symptom relief, function) 
using validated measures

o Secondary/intermediate: 
• Revascularization (KQ1) ; Target lesion revascularization (KQ 2, 
repeat revascularization)

• Safety
o ARC‐defined definite stent thrombosis (any time)
o Peri‐procedural (≤ 30 days) complications (e.g. death, MI)
o Stroke
o Major bleeding

• Economic: 
o Cost‐effectiveness outcomes (e.g. ICER)
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Literature Search Results

17

Overall strength of evidence (GRADE)

18

Quality rating Interpretation

High High confidence that the evidence reflects the true 
effect.

Moderate Moderate confidence in the effect estimate; the 
true effect is likely to be close to the estimate of 
the effect, but there is a possibility that it is 
substantially different.

Low Confidence in the effect estimate is limited; the 
true effect may be substantially different from the 
estimate of the effect.

Insufficient Very little confidence in the effect estimate; the 
true effect is likely to be substantially different from 
the estimate of the effect.
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Key Question 1:  PCI with medical therapy vs. 
medical therapy alone

Inclusion:  Patients with Stable CAD

Exclusions: (Table 16) 
• Patients with STEMI, NSTEMI patients with ST depression of 

>1mm in >1 lead + troponin elevation;
• Patients with persistent CCS class IV angina or post 

infarction angina
• Patients with refractory heart failure, ejection fraction 

<30%
• Post MI patients who are within 1 month post MI 

receiving stent
• Studies in which < 70% of patients received stenting 
• Early vs. Late; routine vs. selective; FFR guided PCI

19

KQ 1: Overview of Evidence Base

Total Citations: n = 39 

Four primary RCTs (with related follow‐up publications): 

• 2 trials in general populations (COURAGE 2007/2009, MASS II 
2004), 

• 1 in diabetic persons (BARI 2D 2009)), 

• 1 in males (Hambrecht 2004)

One RCT considered to be at moderately low risk of bias (COURAGE); 
three RCTs at moderately high risk of bias

Methodological concerns:  Inadequate detail regarding random 
sequence generation and unclear allocation concealment. Trials were 
not blinded, thus, influence of placebo effect not clear for patient‐
reported outcomes

Cross‐over from MT alone to PCI: 22% to 42% at 5 years; 14.3% at 10 
years in 1 trial

20
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KQ 1a: Is PCI with stenting and MT more effective  than MT alone in reducing 
death and MI and/or improving symptoms, functional status or HRQOL?  

Results

21

General population: All‐cause mortality

Outcome: 

All‐cause mortality

Number of 

Studies (N)

Strength of 

Evidence

Absolute Risk

Effect Size (95% CI)
Conclusions

through 12 months 1 RCT (MASS‐II) 

(N=408)

⨁⨁◯◯

LOW

PCI 4.4%, Med 1.5%

RD 2.9% (‐0.4% to 6.2%)

RR 3.0 (0.8 to 10.8)

No 

statistical 

differences 

between 

treatment 

groups at 

any time 

point 

through median of 

55.2 months

1 RCT 

(COURAGE) 

(N=2287)

⨁⨁⨁◯

MODERATE

PCI 7.4%, Med 8.4%

RD ‐1.0% (‐3.2% to 1.3%)

RR 0.89 (0.67 to 1.17)

through 60 months 1 RCT (MASS‐II) 

(N=408)

⨁⨁◯◯

LOW

PCI 11.7%, Med 12.3%

RD ‐0.6% (‐6.9% to 5.7%)

Adjusted RR 0.92 (0.46 to 1.86)

through 120 

months

1 RCT (MASS‐II) 

(N=408)

⨁⨁◯◯

LOW

PCI 25.1%, Med 31.0%

RD ‐7.1% (‐15.7% to 1.5%)

RR 0.8 (0.6 to 1.1)

KQ 1a: Is PCI with stenting and MT more effective  than MT alone in reducing 
death and MI and/or improving symptoms, functional status or HRQOL?  

KQ 1a:  Results 

22

Special Populations: All‐cause mortality
Outcome: All‐

cause Mortality  

Number of 

Studies (N)

Strength of 

Evidence

Absolute Risk

Effect Size (95% CI)
Conclusions

through 24 

months

Males

1 RCT 

(Hambrecht) 

(N=101)

⨁⨁◯◯

LOW

PCI 4%, Exercise 2%

RD 2% (‐5% to 9%)

RR 2.0 (0.2 to 21.8)

A difference was not 

detected due to low 

power.

through mean of 

63.6 months

Type 2 DM

1 RCT (BARI 2D) 

(N=1605)

⨁⨁⨁◯

MODERATE

PCI 12.8%, Med 11.9%

RD 0.9% (‐2.3% to 4.1%)

RR 1.1 (0.8 to 1.4)

Mortality was similar 

between PCI and 

Med groups
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KQ 1a Results: Cardiac Death

23

Outcome 

Cardiac Death

Number of 

Studies (N)

Strength of 

Evidence

Absolute Risk

Effect Size (95% CI)
Conclusions

General population: Cardiac Death

through 12 

months

1 RCT (MASS‐II) 

(N=408)

⨁⨁◯◯

LOW

PCI 4.4%, Med 1.5%

RD 2.9% (‐0.4% to 6.2%)

RR 3.0 (0.8 to 10.8)

No statistical differences 

between treatment 

groups at any time point

through median 

of 55.2 months

1 RCT 

(COURAGE) 

(N=2287)

⨁⨁⨁◯

MODERATE

PCI 2.0%, Med 2.2%

RD ‐0.2% (‐1.4% to 1.0%)

unadjusted HR 0.87 (0.65 to 1.16)

through 60 

months

1 RCT (MASS‐II) 

(N=408)

⨁⨁◯◯

LOW

PCI 11.6%, Med 12.3%

RD ‐0.6% (‐6.9% to 5.7%)

RR 1.0 (0.6 to 1.6)

through 120 

months

1 RCT (MASS‐II) 

(N=408)

⨁⨁◯◯

LOW

PCI 14.3%, Med 20.7%

RD ‐6.5% (‐13.9% to 0.8%)

RR 0.7 (0.4 to 1.1)

Special populations: Cardiac Death

through 24 

months

Males

1 RCT 

(Hambrecht) 

(N=101)

⨁⨁◯◯

LOW

PCI 0%, Exercise 0% There were no cardiac 

deaths in either group; 

low power to detect 

through mean 

of 63.6 months

Type 2 DM

1 RCT (BARI 2D) 

(N=1605)

⨁⨁⨁◯

MODERATE

PCI 5.5%, Med 4.1%

RD 1.4% (‐0.7% to 3.5%)

RR 1.3 (0.9 to 2.1)

Cardiac death  was similar 

KQ 1a Results: Myocardial Infarction

24

Outcome: Number of Studies (N)
Strength of 

Evidence

Absolute Risk

Effect Size (95% CI)
Conclusions

General population: nonfatal MI

through 12 months 

through 60 months

1 RCT (MASS‐II) (N=408) ⨁⨁◯◯

LOW

PCI 8.3%, Med 5.0%

RD 2.9% (‐1.9% to 7.6%)

RR 1.6 (0.7 to 2.4)

60 months: 

PCI 11.2%, Med 15.3%

RD ‐4.1% (‐10.6% to 2.5%)

RR 0.7 (0.44 to 1.2)

No statistical 

differences between 

groups

post‐peri‐procedural 

through median of 55.2 

months

1 RCT (COURAGE) (N=2287) ⨁⨁⨁◯

MODERATE

PCI 9.4%, Med 10.5%

RD ‐1.1% (‐3.5% to 1.4%)

RR 0.9 (0.9 to 1.2)

through 120 

months

1 RCT (MASS‐II) 

(N=408)

⨁⨁◯◯

LOW

PCI 13.2%, Med 20.7%

RD ‐7.5% (‐17.8% to ‐0.3%)

RR 0.64 (0.41 to 0.991)

Nonfatal MI was less 

common in the PCI 

versus Med group

Special population: nonfatal MI

through 12 months

through 24 month’s

Males

1 RCT (Hambrecht) (N=101) ⨁⨁◯◯

LOW

⨁⨁◯◯

LOW

12 months:

PCI 2%, Exercise 0%; RD 2% 

24 months: 

PCI 2%, Exercise 2%,RD 0% (‐6% to 6%)

RR 1.0 (0.1 to 15.9)

A difference was not 

detected due to low 

power.

post‐peri‐procedural, 

fatal & nonfatal 

through  mean of 55.2 

months; Type 2 DM

1 RCT (BARI 2D) (N=1605) ⨁⨁⨁◯

MODERATE

PCI 8.5%, Med 9.6%

RD ‐1.0% (‐3.8% to 1.8%)

RR 0.9 (0.7 to 1.2)

MI similar between 

PCI and Med groups
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KQ 1a Results: Angina  

Outcome 
Number of 

Studies (N)

Strength of 

Evidence

Conclusions

General Population: Freedom from angina (Not defined)

12 and 36 

months

60 months 

1 RCT 

(COURAGE) 

(N=1644‐

2041)

⨁⨁◯◯

LOW

60 months

⨁◯◯◯

INSUFFICIENT

Significantly more PCI than Med patients were angina‐free at 12 and 

36 months, but not at 60 months

12 months 66.0% vs. 58.9%,RR 1.11, 95% CI 1.04 to 1.19, p=0.001) 

36 months (73.4% vs.67.7%), RR 1.08, 95% CI 1.01 to 1.15, p=0.01).

60 months NS): (74.7% vs. 72.9%) 

12, 60, and 

120 months

1 RCT 

(MASS‐II) 

(N=408)

⨁⨁◯◯

LOW

More PCI versus Med patients were angina‐free at all times: 

12 months 52.2% vs. 36.5%, RR 1.43, 95% CI 1.1 to 1.8, p=0.001

60 months 77.3% vs. 54.8%, RR 1.28, 95% CI 1.06 to 1.55, p=0.0102 

120 months 58.5% vs. 43.3%, RR 1.35, 95% CI 1.11 to 1.64, p=0.0022

Special Population (worsening angina frequency, severity; change from none to any or UA)

12 months 

24‐60 months

1 RCT (BARI 

2D) 

(N = 1502)

⨁⨁◯◯

LOW

Fewer PCI versus Med patients through 12 months (17.7% versus 

24.5%; RR 0.7, 95% CI 0.6 to 0.9; p=0.0012). 

24 months: ~14% each group

36 months: PCI ~11%, MT ~15%, p = 0.019

48 to 60 months: Similar between groups (~10% each group)

25

KQ 1a Results: Other Patient Reported Outcomes 

26

• Seattle Angina Questionnaire: Clinically significant 
Improvement (1 trial COURAGE)

• Inconsistency across domains/times 
o Angina Frequency: more PCI patients  had clinically 

significant improvement  at 6 (RR1.14, 95% CI 1.03 to 1.26) 
and 12 months (RR1.14, 95% CI  (LOW) and 36 months 
(RR1.14 95% CI 1.02, 1.27) (INSUFFICIENT )

o Other domains: 
• Angina Stability: No difference between groups at any 

time (LOW)
• QOL and physical limitation: more PCI patients at 6 

months (LOW) but not at 12 (LOW) or 36 months 
(INSUFFICIENT)

• Satisfaction:  More (39%) PCI vs. 33%, RR 1.18 (1.04 , 1.34) 
at 12 months (LOW); NS difference at other times
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KQ 1a Results: Other Patient Reported Outcomes 

27

RAND-36: Clinically significant Improvement (COURAGE)
• Physical functioning, Role-Limitation-Physical at 6 months: 

More PCI patients had clinically meaningful improvement 
(LOW); NS difference at 12 months (LOW), 36 months 
(INSUFFICIENT)

• No differences between groups for any other domain at 
any other time (LOW for 6, 12 months, INSUFFICIENT at 36)

Modified RAND domains (BARI 2D)
• No differences between groups through 48 months (LOW)
SF-36: Mean scores (MASS II)
• Better mean scores with PCI for physical functioning, 

vitality at 12 months; NS differences in other domains 
(LOW)

Duke Activity Status Index: % improvement vs. baseline (BARI 
2-D); No differences between groups over 48 months (LOW)

KQ 1a Results: Revascularization (repeat revascularization for PCI 
group or primary revascularization in MT group)  

28

Outcome 
Number of 

Studies (N)

Strength of 

Evidence

Absolute Risk

Effect Size (95% CI)
Conclusions

General Population: Any Revascularization

through 

12 months

60 months

120 Months 

1 RCT (MASS‐

II) (N=408)

⨁⨁◯◯

LOW

12 months: PCI 12.2%, Med 7.9%

RR 1.55 (0.85 to 2.81)

60 months: PCI 32.2%, Med 24.1%

RR 1.33 (0.97 to 1.83)

120 months: PCI 41.5%, Med 39.4%

RR 1.05 (0.83 to 1.33)

Revascularization was more 

common in PCI group, but 

statistical significance was 

not reached.

through 

median of 

55.2  months

1 RCT 

(COURAGE) 

(N=2287)

⨁⨁⨁◯

MODERATE

PCI 19.8%, Med 30.6%

RD ‐10.7% (‐14.3% to ‐7.2%)

RR 0.65 (0.56 to 0.75)

Fewer in the PCI group had 

revascularization

Special Populations: Any revascularization

through 12 

months

Males

1 RCT 

(Hambrecht) 

(N=101)

⨁⨁◯◯

LOW

PCI 20%, Exercise 6%

RD 14% (1% to 27%)

RR 3.4 (1.0 to 11.6)

More PCI patients had 

revascularization

through 60 

months

Type 2 

Diabetes

1 RCT (BARI 

2D) (N=1605)

⨁⨁⨁◯

MODERATE

PCI 26.8%, Med 39.1%

RD ‐12.3% (‐16.9% to ‐7.8%)

RR 0.68 (0.59 to 0.79)

Fewer patients in the PCI 

group had revascularization
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KQ 1c Results: Safety    

29

Outcome 

Number of 

Studies 

(N)

Strength of 

evidence

Absolute Risk

Effect Size (95% CI)
Conclusions

In‐hospital 

adverse 

events

General 

Population

1 RCT 

(MASS‐II) 

(N=205)

⨁⨁◯◯

LOW

Overall: PCI 1% to 2.4%, Med 

NA

Death (2.4%), 

Q‐wave MI (1.0%), 

emergency CABG (1.0%), 

emergency PCI (1.0%), stroke 

(1.0%).

During the index PCI 

procedure, in‐hospital 

events were relatively 

rare 

30‐day 

mortality

Type 2 DM

1 RCT 

(BARI 2D) 

(N=798)

⨁⨁◯◯

LOW

PCI 0.5%, Med NR 30‐day mortality occurred 

in 0.5% of PCI patients;.

Peri‐

procedural 

MI

General 

1 RCT 

(COURAGE) 

(N=2287)

⨁⨁⨁◯

MODERATE

PCI 3.0%, Med 0.8%

RD 2.3% (1.1% to 3.4%)

RR 3.85 (1.86 to 7.98)

Significantly more 

common in PCI group 

Peri‐

procedural 

MI

Type 2 DM

1 RCT 

(BARI 2D) 

(N=1602)

⨁⨁⨁◯

MODERATE

PCI 3.4%, Med 1.4%

RD 2.0% (0.5% to 3.5%)

RR 2.48 (1.24 to 4.96)

Significantly more 

common in the PCI group

KQ 1a Results: Safety ‐ Stroke  

30

Outcome 
Number Studies 

(N)

Strength of 

evidence

Absolute Risk

Effect Size (95% CI)
Conclusions

Peri‐procedural 

stroke

Type 2 DM

1 RCT 

(BARI 2D) 

(N=1605)

⨁⨁◯◯

LOW

PCI 0.4%, Med 0.2%

RD 0.1% (‐0.4% to 0.7%)

RR 1.52 (0.25 to 9.04)

Periprocedural stroke was  similar 

between PCI and Med groups

General population: Cumulative Stroke

median of 55.2 

months

1 RCT 

(COURAGE) 

(N=2287)

⨁⨁⨁◯

MODERAT

E

PCI 1.9%, Med 1.2%

RD 0.7% (–0.3% to 1.7%)

RR 1.56 (0.80 to 3.03)

Similar between groups.

120 months 1 RCT (MASS‐II) 

(N=408)
⨁⨁◯◯

LOW

PCI 5.4%, Med 6.9%

RD –1.5% (–6.2% to 3.1%)

RR 0.8 (0.4 to 1.7)

Similar between groups at 120 

months and when assessed 

through 12 and 60 months.

Special population: Cumulative stroke

12 months

Males

1 RCT 

(Hambrecht) 

(N=101)

⨁⨁◯◯

LOW

PCI 6%, Exercise 4%

RD 2% (–6% to 10%)

RR 1.5 (0.3 to 8.8)

A difference was not detected due 

to low power.

mean of 55.2 

months

Type 2 DM

1 RCT 

(BARI 2D) 

(N=1605)

⨁⨁⨁◯

MODERAT

E

PCI 2.6%, Med 2.6%

RD 0.03% (‐1.5% to 1.6%)

RR 1.0 (0.6 to 1.8)

Similar between groups.
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KQ 1c Results: Differential Efficacy or Safety  (ES page 14)  

31

• Baseline patient characteristics (age, sex, race, diabetes 
smoking), symptoms (e.g. angina), CAD characteristics (e.g. 
number diseased vessels, angiographic risk) do not appear to 
modified any of the primary clinical outcomes 

• COURAGE: No clear conclusions possible from complex 
analysis of interaction of time, baseline tertiles of SAQ and 
patient characteristics

• Health care system (US‐VA vs. US‐non VA vs. Canada) may 
modify revascularization rates revascularization rates were 
different in different healthcare systems (Table 3 in ES)

KQ 1d Results: Cost‐effectiveness   

32

General population

• COURAGE: PCI  + medical therapy for stable CAD was not more cost 
effective than an initial treatment strategy of optimal medical 
therapy alone at any time horizon (QHES 90/100, Moderate)

• MASS II: PCI + optimal medical therapy for stable multivessel CAD 
was not more cost effective than an initial treatment strategy of 
optimal medical therapy alone for the time horizons of 1 and 5 years 
(QHES 48/100, Insufficient)

Special Populations : 

• Males: Average cost to improve 1 CCS class greater with PCI (QHES 
35/100, Insufficient)

• Type 2 Diabetes (BARI 2D): PCI  + medical therapy for stable CAD was 
not more cost effective than an initial treatment strategy of medical 
therapy alone over 4 year horizon (QHES 79/100, Moderate)
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Key Question 2: 
Newer generation DES versus BMS

In patients with CAD (stable or unstable presentation) is there 
updated evidence subsequent to the previous (May 2009) report 
that

a. Newer generation DES are more efficacious than BMS in 
reducing MI and death and/or improving symptoms, 
functional status and patient quality of life?

b. Newer generation DES are safer than BMS (including 
evaluation of thrombosis, serious adverse events)?

c. There is differential efficacy or safety of newer generation 
DES versus BMS based on specific patient characteristics or 
subgroups (e.g. sex, diabetes, left main CAD, age)

d. Newer generation DES are more cost effective than BMS

33

Key Question 2: 
Newer generation DES versus BMS

Inclusion:  Patients with CAD (stable or unstable 
presentation)undergoing stenting of coronary vessels

Exclusions: (additional detail in report table 16)
• Patients presenting for  treatment of restenosis, stent 

thrombosis or revascularization after initial PCI or CABG 
or rescue PCI

• Comparison of 1st vs. 2nd generation DES
• Studies of 1st generation DES or those that are no longer 

in routine use
• Studies comparing pharmacologic regimens, anti-

platelet medications or fibrinolysis or adjunctive medical 
therapies or devices

34
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KQ 2: Overview of updated evidence base

Key KQ Original 2009 Report Update Total

KQ 2a: Efficacy 52 publications, 9 HTA 
reports* 

6 trials/2 follow-up 
studies*
0 observational

9 HTAs
75 publications 
(2009 Report = 
54; 2015 
Update = 21)

KQ 2b: Safety 52 publications, 9 HTA 
reports*

6 trials/2 follow-up 
studies*
9 observational

KQ 2c: Differential 
effects

52 publications, 9 HTA 
reports*

3 trials/1 follow-up 
studies*
0 observational

KQ 2d: Cost-
effectiveness

2 full economic studies, 
9 HTA reports*

1  full economic 
studies

35

*The 2009 report included numerous, meta‐analyses, systematic reviews, randomized 
controlled trials, and comparative observational studies, as well as prior Health 
Technology Assessments (HTAs) which contributed data to all Key Questions. 

KQ 2: Overview of Evidence Base
Total Citations: n = 21
7 primary RCTs (5 associated  follow‐up publications) for parts a, b, c: 

• 4 trials: everolimus (EES) (BASKET‐PROVE, EXAMINATION, X‐MAN, XIMA
• 2 trials: zotarolimus  (ZES) (ENDEAVOR II, ZEUS)
• 1 trial included both EES and ZES  (PRODIGY)

Populations: 
• General population of stable and unstable CAD (ENDEAVOR 2010, 

PRODIGY 2014)
• Octogenarians (XIMA 2014)
• STEMI (EXAMINATION 2012, XMAN 2014)
• Large vessels (BASKET‐PROVE 2010)
• Uncertain bleeding risk (ZEUS 2015)

2 RCT considered low risk of bias, 5 RCTs moderately low risk of bias; 2 Registries 
and moderately high risk of bias, 1 at high risk of bias

3 Registry studies (4 citations) (moderately high risk of bias) ; 5 case series; 1 
economic study

Methodological concerns: RCTs‐unclear allocation concealment; Registries – lack 
of blinded assessment,  unclear validation of data collected,  loss to follow‐up  
unclear.

36
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KQ 2a Results: All‐cause mortality, 12 months  

37

No difference between newer DES and BMS  (SoE, HIGH) 

KQ 2a Results: All‐cause mortality > 12 months  

38

RCTS: No difference between newer DES and BMS  >12 
to 48 months (SoE,  HIGH)

NS difference at 60 months in 1 RCT (MODERATE) or in 
IPD in women at 36 months (LOW)
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KQ 2a Results: Cardiac mortality 12 months 

39

No difference between newer DES and BMS  (SoE, HIGH)

KQ 2a Results: Cardiac mortality ≥ 24 months 

40

RCTs: No difference between newer DES and BMS at 24 months 
(SoE, MODERATE)

NS difference at 60 months in 1 RCT (MODERATE) 
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KQ 2a Results: Any MI cumulative to 12 months 

41

Pooled estimate within the limits of chance (SoE, LOW); 
however, heterogeneity, lack of precision noted; 2 trials report 
fewer MI with DES; study populations differ

KQ 2a Results: Other time frames and MI classifications

42

Any MI at 24 months (with/without periprocedural)l: 
Similar risk for DES and BMS;1 RCT (HIGH)

Target Vessel MI, 12 or 24 months: Similar risk, 2 RCTs 
(HIGH)

Q-wave MI  and non-Q-wave, 12 or 60 months; 
Similar risk;1 RCT (HIGH)

Non-fatal MI (cumulative): Similar for DES and BMS at  
24 months (1 RCT, LOW), and 48 months (1 RCT, 
HIGH)

Cumulative to 36 months: IPD meta-analysis in 
women, Unadjusted estimates DES 4.8% vs. BMS 7.7%,  
p = 0.03 (LOW) 
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KQ 2a Results: Target lesion revascularization 
cumulative to 12 months 

43

Significantly fewer TLR with newer DES and BMS for pooled 
estimate (SoE, MODERATE); 

KQ 2a Results: Target lesion revascularization 
cumulative to 24 months, 36 months 

44

TLR less common  to 24 months with newer DES and BMS for 
pooled estimate but within the limits of chance (SoE, LOW); 
differences in populations may contribute

TLR less common with DES 36 months in IPD meta‐analysis 
in women, HR 0.44, 95% CI 0.31 to 0.64 (LOW) 
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KQ 2b Results: Definite stent thrombosis ≤ 30 days and  
from 1 to 12 months

45

RCTs: No difference between newer DES and BMS ≤ 30 days and 
from 1‐24 months (LOW); 

2 Registry studies: similar risk in ST ≤ 30 days in STEMI; DES 
0.5% to 1.0%, BMS 0.9% to 1.7% (INSUFFICIENT) 

KQ 2b Results: Definite stent thrombosis 
Cumulative to 12 months, 24 months

46

ST to 12 months (0.5% vs. 0.6%) and from 12 to  36 months (0.07 vs. 
0.3%) in IPD meta‐analysis in women, unadjusted estimates (LOW) 

RCTs: Pooled estimates within the limits of chance between newer 
DES and BMS cumulative to 12 months (INSUFFICIENT) or to 24 
months (LOW); some inconsistency between trials
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KQ 2b Results: 

All‐cause  and cardiac mortality ≤ 30 days (periprocedural)

47

RCTs: All‐cause mortality, no difference (MODERATE) 
(MODERATE)

RCTs: Cardiac mortality: RCTs no difference (MODERATE) 
(MODERATE)

1 registry: mortality  ~3.7% vs. ~4.8% in  STEMI; (INSUFFICIENT) 

1 registry: cardiac mortality  ~2.3% vs. ~7.9% in  STEMI (p <0.001); (INSUFFICIENT) 

KQ 2b Results: 
Myocardial infarction and re‐infarction ≤ 30 days (periprocedural) 

48

1 Registry: Re‐infarction  in  STEMI ~1.4% vs. ~2.1% (p <0.23); 
(INSUFFICIENT) 

RCTs: Similar between newer DES and BMS (MODERATE) 
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KQ 2b Results: 
Major bleeding (any time)

49

RCTs: Similar between newer DES and BMS (MODERATE) 

KQ 2b Results: Other complications

50

Stroke: 
• 1 trial, octogenarians (LOW) :periprocedural, 

cumulative stroke at 6, 12 months similar between 
groups; excluding stroke ≤30 days, more DES patients 
experienced stroke (1% vs. 0% )at 6 months)

• Any stroke to 48 months: Similar between groups,1 RCT 
(MODERATE) 

• Ischemic stroke similar between groups (LOW):1 RCT 
(6 months (excluding ≤30 days), 2 RCTs (12 months)

TLR ≤30 days: Less common with DES(0.5% vs. 2%), 1 RCT 
DES fracture: complete or partial 2.6% to 3.8% (3 case 
series, 6 to 15 months) (INSUFFICIENT)
DES deformity: 0.2% to 1.5% (4 case series) (INSUFFICIENT)
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KQ 2c: Differential effectiveness/safety 

51

One trial (STEMI patients) Age (≤ 75 years (n = 245) vs. 
>75 years) did not modify treatment through 12 
months for (LOW)

o All‐cause mortality, p = 0.092 for interaction

o Cardiac mortality,  p = 0.277

o Bleeding, P = 0.75

No other trials evaluated modification of treatment 
effect for primary outcomes

KQ 2dResults: Cost‐effectiveness of newer DES vs. BMS

52

One moderate quality study 

• There were no significant differences in 
survival or quality‐adjusted survival at 4 years,  
for newer DES (zotarolimus) vs. BMS –ICER not 
calculated 
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Centers for Medicare and Medicaid Services (CMS) 

53

Medicare (National Coverage Determination)
CMS will cover PCI (with and without the placement of a stent) 
when used in accordance with FDA- approved protocols for 
treatment of atherosclerotic lesions of a single coronary artery for 
patients for whom the likely alternative treatment is coronary bypass 
surgery and who exhibit the following characteristics: 

1) have angina refractory to OMT, 
2) objective evidence of myocardial ischemia, 
3) lesions amenable to angioplasty. 

Coverage for all other is at the discretion of local CMS contractors.  

Medicare (Regional Coverage Determination)
• No formal coverage determination for stent implantation.  They 

last updated their billing guidance in 2013.

Clinical Practice Guidelines

54

Primary  evidence‐based ACCF/AHA  guidelines  ‐ (please consult 
page 58 in full report)

o Fihn 2012 and 2014 (Update) 
ACCF/AHA/ACP/AATS/PCNA/SCAI/STS Guideline for the 
Diagnosis and Management of Patients with Stable Ischemic 
Heart Disease

o Amsterdam 2014 AHA/ACC Guideline for the Management of 
Patients with Non‐ST‐Elevation Acute Coronary Syndromes

o Levine 2011 and 2015 (Update) ACC/AHA/SCAI Focused 
Update on Primary Percutaneous Coronary Intervention for 
Patients With ST‐Elevation Myocardial Infarction

ACCF/SCAI/STS/AATS/AHA/ASHC/HFSA/SCCT Appropriate Use 
Criteria are also summarized (page 80)
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Summary

55

Summary of Evidence:  PCI with  MT vs.  MT alone 
Outcome Summary of findings

All‐cause 

mortality

General Population (2 RCTS)

 MODERATE: Mortality similar, median 55.2 months (COURAGE)
 LOW: No statistical difference  12, 60,120 months (MASS II)

Special Populations:

 MODERATE: Mortality similar, 63.6 months (Diabetes 1 RCT))
 LOW: No difference (low power) 24 months (males 1 RCT)

Cardiac death General Population (2 RCTS)

 MODERATE: Similar  through 55.2 months (COURAGE)
 LOW: No statistical difference, 12, 60,120 months (MASS II)

Special Populations:

 MODERATE: Similar through 63.6 months (Diabetes 1 RCT))
 LOW: No deaths in either group (low power) through 24 months 
(males 1 RCT)

Myocardial 

infarction

General Population (2 RCTS)

 MODERATE: Similar ,median of 55.2 months (COURAGE)
 LOW: No statistical difference, 12, 60, months (MASS II)
 LOW: Less common in the PCI, 120 months (MASS II)

Special Populations:

 MODERATE: Similar, 55.2 months (Diabetes 1 RCT)
 LOW: No difference (low power) through 12, 24 months (males 1 RCT)56
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Summary of Evidence: PCI with MT vs. MT alone 
Outcome Summary of findings

Symptom 

improve

ment

General Population

 LOW:  Significantly more PCI vs. Med patients angina‐free at 12 months 
(COURAGE, MASS II); LOW that this persisted through 120 mos (MASS II);
INSUFFICIENT at 60 months (COURAGE)

Special Populations (type 2 DM):

 LOW: Fewer PCI vs. Med patients through 12 months had worse angina or 
change to UA; Similar after 12 months up to 60 months

Patient‐

reported 

Outcome

Inconsistency across measures, domains, times; LOW evidence 

General Population: 

 LOW: SAQ (COURAGE) to 12 months; More PCI patients had clinically 
meaningful improvement in angina frequency at 6, 12 months, QOL and 
physical limitation at 6 moths and more were satisfied with treatment at 
12 months with no differences at other times; No difference in angina 
stability any time;

 LOW: RAND 36, SF 36; Better scores with PCI for physical function domains 
at 6 months (COURAGE) and 12 months (MASSII) and vitality (MASS II ); NS 
differences in other domains

Special Populations (type 2 DM):

 LOW:  Modified RAND, Duck Activity Status; NS difference to 48 months
57

Summary of Evidence: PCI with MT vs. MT alone 

Outcome Summary of findings

Safety In‐hospital adverse events (MASS II)

 LOW, events rare (death 2.4%, others 1%)

30day mortality (BARI 2D);

 LOW, 0.5% for PCI, NR for medical therapy

Periprocedural MI

 MODERATE, significantly more common with PCI in 2 RCTs 
(COURAGE, BARI 2D)

Stroke: General Population

 MODERATE: Similar between groups at 55.2 months (COURAGE); 
LOW that risk similar through 60 months (MASS II)

Stroke: Special Population

 MODERATE: Similar between groups at 55.2 months (BARI 2D)
 LOW: difference not detected due to low power

Differential 

efficacy,  safety

Patient and baseline factors do not appear to modify treatment effect for 

the primary outcomes of this HTA

Cost 

effectiveness 

PCI with medical therapy is not more cost‐effective than an initial 

strategy of medical therapy alone 58



Andrea Skelly, PhD, MPH
Spectrum Research, Inc.

January 15, 2016

WA ‐ Health Technology Clinical Committee 30

Summary of Evidence, newer DES vs. BMS 

59

Outcome Summary 

All‐cause 

mortality

Similar for newer DES and BMS at all time frames across RCTs
 HIGH: 12months (4 RCTs), 24 months (2 RCTs), 48 mos (1RCT)
 MODERATE: NS difference at 60 months (1 RCT)
 LOW: IPD analysis in women at 36 months

Cardiac 

death

Similar for newer DES and BMS at all time frames across RCTs
 HIGH: 12 months (4 RCTs)
 MODERATE: 24 months (2 RCTs) and 60 months (1 RCT)

Myocardial 

infarction

Some inconsistency in findings across trials; varied definitions of MI

 LOW: Any MI to 12 months; pooled estimate within chance (3 RCTs); 2 
trials significantly fewer MI with DES; population differences noted

 HIGH: Similar risk  for:  any MI (24 mos, 1 RCT), TV MI (12, 24 mos, 2 
RCTs), Q‐wave and non‐Q‐wave MI (12, 60 months 1 RCT), nonfatal MI 
(48 mos, 1RCT)

 LOW: Similar  risk nonfatal MI (24 months, 1 RCT);
 LOW: IPD meta‐analysis (women, 36 months); unadjusted estimates 
indicate fewer MI with newer DES

Symptoms 

and PROs 
Not reported

Summary of Evidence, newer DES vs. BMS 
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Outcome Summary of findings

TLR   MODERATE: Significantly fewer TLR with DES  to 12 months (3 RCTs)

 LOW: TLR less common with newer DES at 24 months, 36 months

Safety
Definite stent thrombosis; studies likely underpowered

 LOW: No difference ≤ 30 days (2 RCTs), 1‐12 months (2 RCTs)
 INSUFFICIENT to LOW: Differences within limits of chance cumulative to 
12 months (2 RCTs) and 24 months (2 RCTs)

 LOW: IPD analysis (women); lower ST with DES  (unadjusted estimates)

All‐cause mortality, cardiac death, MI  (≤ 30 days); major bleeding 

 MODERATE:  risk similar for newer DES and BMS

Stroke (varied definitions, studies likely underpowered)

 LOW: Similar periprocedural, cumulative stroke at 6, 12 months (1 RCT); 
Similar risk of ischemic stroke 1‐6 mos (1 RCT), 12 months (2 RCTs)

 MODERATE: Any stroke, similar risk to 48 months (1 RCT)

Differential 

efficacy, safety

LOW: Age ≤75 vs. 75 years did not modify treatment for all‐cause mortality, 
cardiac mortality or bleeding (1RCT, STEMI patients); studies underpowered 

Cost 

effectiveness 
(MODERATE) Newer DES not more cost‐effective vs. BMS over 4 years; 
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Evidence Gaps and Remaining Questions
• Observations

o Statistical power possibly low to hard clinical outcomes
o Heterogeneity in patient populations
o Variability in definitions, measures
o PCI vs. medical therapy: Included RCTs do not reflect 
current GDMT or newer DES. The ISCHEMIA trial 
(estimated completion 2019) may provide some answers

o Smaller evidence base for update for newer DES vs BMS

• PROs: Data are limited and studies were not blinded
• Thresholds for revascularization are not clearly delineated
• Unclear which patients may be the best candidates for PCI
• How should the relative importance of the various outcomes 

be weighed, over the short‐term and over the long‐term?
• Is TLR/TVR correlated with decreased rates of death, cardiac 

death and MI over the long term? Why or why not? 

Questions?
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Appendices

63

Clinical guideline overview

Guideline‐directed medical therapy (GDMT) 

All CAD patients receive should receive guideline‐
directed medical therapy which is optimized to the 
individual and  includes: 

• Lifestyle modifications (physical activity, smoking 
cessation, weight management and dietary changes) 

• Treatment of secondary conditions within current 
guidelines (diabetes and hypertension), 

• Risk modification with antiplatelet drugs and 
management of lipid levels and treatment of angina 
symptoms if present. 

64
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Clinical guideline overview: key recommendations  ‐
PCI for revascularization in STABLE CAD (see full report)

Fihn, 2012 ACCF/AHA/ACP/AATS/PCNA/SCAI/STS, 2014 Focused update  and Levine, 2011 ACCF/AHA/SCAI

Rating Recommendation 

I‐C

IIa‐B

For unprotected left main or complex CAD, a Heart Team approach is recommended (1‐C) and calculation 

of STS and SYNAX Scores is reasonable (IIa‐B)

IIa‐B,C PCI to improve survival is reasonable in patients with:

 Significant unprotected left main CAD with conditions associated with low risk of procedural 
complications and a high likelihood of good outcomes (IIa‐B)

 UA/NSTEMI when an unprotected left main coronary artery is the culprit lesion and  patient not a 
candidate for CABG (IIa‐B)

 Acute STEMI when an unprotected left main coronary artery is the culprit lesion, distal coronary flow is 
less than TMI grade 3 and PCI can be performed more rapidly and safely than CABG (IIa‐C)

I‐A

I‐B

I‐C

CABG or PCI is beneficial:

 In survivors of sudden cardiac death with presumed ischemia‐mediated ventricular tachycardia caused 
by significant stenosis in a major coronary artery (CABG I‐B, PCI I‐C)

 To improve symptoms in patients with 1 or more significant coronary artery stenosis amenable to 
revascularization and unacceptable angina despite GDMT (I‐A)

IIa‐C CABG or PCI to improve symptoms is reasonable in patients with 1 or more significant coronary artery 

stenosis and unacceptable angina for whom GDMT cannot be implemented because of medication 

contraindications, adverse effects, or patient preferences 

65

Clinical guideline overview: key recommendations  ‐
PCI for revascularization in STABLE CAD CONTINUED (see full report)

66

Fihn, 2012 ACCF/AHA/ACP/AATS/PCNA/SCAI/STS, 2014 Focused update  and Levine, 2011 ACCF/AHA/SCAI

Rating Recommendation 

IIa‐B It is reasonable to choose CABG over PCI to improve survival or symptoms in patients with complex 3‐

vessel CAD with or without involvement of the proximal LAD artery who are good candidates for CABG 

I‐B CABG is generally recommended in preference to PCI to improve survival in patients with diabetes 

mellitus and multivessel CAD for which revascularization is likely to improve survival, particularly if a 

LIMA graft can be anastomosed to the LAD artery, provided the patient is a good candidate for surgery

IIb‐B PCI may be reasonable as an alternative to CABG in selected stable patients with significant unprotected 

left main CAD with: 1) anatomic conditions associated with a low risk of PCI procedural complications 

and a high likelihood of good long‐term; and 2) clinical characteristics that predict a significantly 

increased risk of adverse surgical outcomes 

III‐B PCI should not be performed:

 in patients with significant unprotected left main CAD who have unfavorable anatomy for PCI and 
who are good candidates for CABG 

 with coronary stenting (BMS or DES) if the patient is not likely to be able to tolerate and comply 
with DAPT 

III‐B CABG or PCI should not be performed with the primary or sole intent to improve survival in patients 

with SIHD with 1 or more coronary stenosis that are not anatomically or functionally significant, involve 

only the left circumflex or right coronary artery, or subtend only a small area of viable myocardium 

III‐C CABG or PCI to improve symptoms should not be performed in patients who do not meet anatomic or 

physiological criteria for revascularization 
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Clinical guideline overview: key recommendations  ‐
PCI for revascularization in STEMI (see full report)

67

Fihn, 2012 ACCF/AHA/ACP/AATS/PCNA/SCAI/STS, 2014 Focused update  and Levine, 2011 ACCF/AHA/SCAI

Rating Recommendation 

IIa‐B It is reasonable to choose CABG over PCI to improve survival or symptoms in patients with complex 3‐vessel CAD 

with or without involvement of the proximal LAD artery who are good candidates for CABG 

I‐B CABG is generally recommended in preference to PCI to improve survival in patients with diabetes mellitus and 

multivessel CAD for which revascularization is likely to improve survival, particularly if a LIMA graft can be 

anastomosed to the LAD artery, provided the patient is a good candidate for surgery

IIb‐B PCI may be reasonable as an alternative to CABG in selected stable patients with significant unprotected left 

main CAD with: 1) anatomic conditions associated with a low risk of PCI procedural complications and a high 

likelihood of good long‐term; and 2) clinical characteristics that predict a significantly increased risk of adverse 

surgical outcomes 

III‐B PCI should not be performed:

 in patients with significant unprotected left main CAD who have unfavorable anatomy for PCI and who are 
good candidates for CABG 

 with coronary stenting (BMS or DES) if the patient is not likely to be able to tolerate and comply with DAPT 

III‐B CABG or PCI should not be performed with the primary or sole intent to improve survival in patients with SIHD 

with 1 or more coronary stenosis that are not anatomically or functionally significant, involve only the left 

circumflex or right coronary artery, or subtend only a small area of viable myocardium 

III‐C CABG or PCI to improve symptoms should not be performed in patients who do not meet anatomic or 

physiological criteria for revascularization 

Clinical guideline overview: key recommendations  ‐
PCI for revascularization in NSTEMI –ACS (see full report)

68

ACC/AHA Unstable angina/NSTEMI‐ACS Guidelines 4

Rating Recommendation 

IIa‐B It is reasonable to choose CABG over PCI in older patients, particularly those with 

DM or multivessel disease, because of the potential for improved survival and 

reduced CVD events 

IIb‐B A strategy of multivessel PCI, in contrast to culprit lesion only PCI, may be 

reasonable in patients undergoing coronary revascularization as part of treatment 

for NSTE‐ ACS 

IIb‐B Invasive physiological assessment (coronary flow reserve) may be considered with 

normal coronary arteries if endothelial dysfunction is suspected

IIb‐B A strategy of multivessel PCI, in contrast to culprit lesion only PCI, may be 

reasonable in patients undergoing coronary revascularization as part of treatment 

for NSTE‐ ACS

IIa‐B It is reasonable to choose CABG over PCI in older patients, particularly those with 

DM or multivessel disease, because of the potential for improved survival and 

reduced CVD events
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Appropriate Use Criteria
PCI for revascularization (see full report)

69

ACCF/SCAI/STS/AATS/AHA/ASNC/HFSA/SCCT: Task force Ratings 

Appropriate 
Use Score* 

(1‐9)

Indication PCI CABG

Two‐vessel CAD with proximal LAD stenosis A (7) A (8)

Three‐vessel CAD with low CAD burden A (7) A (9)

Three vessel CAD with intermediate to high burden U (4) A (9)

Isolated left main stenosis U (6) A (9)

Left main stenosis and additional CAD with low CAD burden U (5) A (9)

Left main stenosis and additional CAD with intermediate to high CAD burden I (3) A (9)

Median Score 7 to 9 : Appropriate for indication (generally acceptable, is a reasonable approach for the indication)
Median Score 4 to 6: Uncertain for specific indication (may be generally acceptable, may be a reasonable approach 
for the indication). Uncertainty implies that more research and/or patient information is needed to classify the 
indication definitively.
Median Score 0 to 3: Inappropriate for that indication (not generally acceptable, not a reasonable approach for the 
indication). 

Newer generation FDA approved stents: 
general indications/contraindications

• Indications (FDA)

o Treatment of symptomatic ischemic disease in patients with 
de novo lesions in native coronary arteries

• Contraindications

o Hypersensitivity to stent components (including drugs used 
in DES, polymers and metals used)

o Patients in whom anti‐platelet or anti‐coagulation therapy is 
contraindicated

o Lesions that don’t allow for complete balloon inflation or 
proper stent placement
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Health Technology Assessment - HTA 

 
Health Technology Clinical Committee 
Findings and Coverage Decision 
Topic:    Cardiac Stent 
Meeting Date:  May 8, 2009 
Final Adoption: October 30, 2009 
 
 
Number and Coverage Topic 

20090508A – Cardiac Stent:  Drug Eluting Stents (DES) and Bare Metal Stents 
(BMS) for the treatment of coronary artery disease. 

 
HTCC Coverage Determination 
 
Cardiac Stent is a covered benefit with conditions consistent with the criteria 
identified in the reimbursement determination.    
    
HTCC Reimbursement Determination 
The committee reviewed the findings and decision, and amended the limitations of 
coverage to read as follows:  
 

 Limitations of Coverage 

1) Bare Metal Stents are covered without conditions.   

2) Drug eluting stents are conditionally covered for:    

a. Stent diameter of 3 mm or less; 

b. Length of stent(s) of longer than 15 mm placed within a single 
vessel; 

c. Patients with diabetes mellitus; 

d. Stents placed to treat in stent restenosis; or 

e. Treatment of left main coronary disease.  
 

 Non-Covered Indicators 

Drug eluting stents are not covered for other indications. 

 
 Agency Contact Information 

Agency Contact Phone Number 
Labor and Industries 1-800-547-8367 
Public Employees Health Plan 1-800-762-6004 
Health and Recovery Services Administration 1-800-562-3022 
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Health Technology Background 

The Cardiac Stent topic was selected and published in August 2007 to undergo an 
evidence review process.  Heart disease is the leading cause of death and disability in US:  
with 700,000 deaths.  The most common heart disease in the US is coronary artery 
disease (CAD), which can lead to heart attack.  CAD is a narrowing of one or more 
coronary arteries that result in an insufficient supply of oxygen to the heart muscle and is 
a leading cause of death in the US and developed countries.  CAD may be asymptomatic 
or lead to chest pain (angina), heart attack, myocardial infarction (MI) or death.  
Prediction of which patients with CAD will have serious versus no or a mild symptom 
remains difficult.   
 
Treatments include: 

• Manage and reduce risk factors, such as:  smoking, obesity, high blood pressure 
and cholesterol. 

• Medication therapy – beta blockers, nitrates, statins, antiplatelet agents and 
calcium channel blockers. 

• Surgical treatment by mechanically opening the artery with a catheter with or 
without stent (percutaneous coronary intervention – PCI) and bypass surgery. 

 
Use of PCI has steadily risen over past decade while bypass remains relatively unchanged.  
PCI accounts for over 60% of surgical treatment.  Unanswered questions remain about 
best use of each option, when and for what patient.  Cardiac Stents are small tubes placed 
in an artery to keep it open.  Stents are either not coated (bare metal stents) or coated 
with a drug (drug eluting stents).  Cardiac Stent potential advantages:  physically opening 
the artery and being less invasive than bypass surgery.  Cardiac Stent potential 
disadvantages:  targeted solution to widespread disease, unclear protocols, clotting and 
re-operation.  Important, unanswered questions remain about whether, when, and what 
type of stent placement is appropriate versus other medical management or surgery. 
 
In March 2009, the HTA posted a draft and then followed with a final report from a 
contracted research organization that reviewed publicly submitted information; searched, 
summarized, and evaluated trials, articles, and other evidence about the topic.  The 
comprehensive, public and peer reviewed, Cardiac Stent report is 175 pages, identified 
304 potentially relevant citations; 10 previous health technology assessments or similar 
reports; 12 meta-analyses or pooled analysis, one of which was of non-randomized 
studies; 13 reports of long-term follow-up or sub-analyses to previous RCTs or new RCTs 
found; 26 non-randomized or registry studies and 1 full economic study and one 
systematic review. 
 
Upon circulation of the draft findings and decision, comments were received from a 
committee member and provider and professional groups expressing concerns or 
disagreement with the draft decision.  At the August 28th HTCC public meeting, the clinical 
committee reviewed the draft findings and decision and public comments.  Based on 
public input and committee discussion, the committee would like additional expert input 
prior to finalizing the conditional coverage criteria to ensure that additional high risk 
groups were not inadvertently left out. 
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Ad Hoc Advisory Group Scope and Role:  Participate in a group of technical experts to 
identify groups at high risk of restenosis and the evidence supporting it that are not 
currently included in the draft criteria.  Approve a report to the HTCC, in time for 
distribution prior to the October 30, 2009 scheduled meeting.  Subject to discussion within 
the group, provide report or testimony to the HTCC.  Two HTCC members; a hospital 
association and agency representative; the evidence vendor and four cardiologists formed 
the workgroup.  The workgroup met publicly, twice - on October 5th and 16th and selected 
Dr. Mike Ring to serve as the clinical chair.  The workgroup started with a review of the 
task and a discussion of the potential high risk categories that were included in public 
comment.  The list was updated based on comments, and members submitted some 
articles and other information to a central repository; reviewed the information; and 
eventually provided a ranking from 0 to 10 of importance of certain risk categories.  After 
second discussion, a report was produced summarizing the categories and rankings by the 
workgroup members. 
 
An independent group of eleven clinicians who practice medicine locally meet in public to 
decide whether state agencies should pay for the health technology based on whether the 
evidence report and other presented information shows it is safe, effective and has value.  
The committee met on May 8th, reviewed the report, including peer and public feedback, 
and heard public and agency comments.  Meeting minutes detailing the discussion are 
available through the HTA program or online at http://www.hta.hca.wa.gov in the 
committee section. 
 
 

Committee Findings 
Having considered the evidence based technology assessment report and the written and 
oral comments, the committee identified the following key factors and health outcomes, 
and evidence related to those health outcomes and key factors:   
 

1. Evidence availability and technology features 
The committee finds the following key factors relevant to the coverage decision:  

1.1 The evidence based technology assessment report indicates that Coronary Artery Disease 
(CAD), a narrowing of the arteries that supply the heart with oxygen, is very common and is 
an important public health concern.  Prediction of risk of serious complication is difficult: while 
the location and severity of obstructions are used, they do not always correlate with symptoms 
or outcome.   

1.2 Treatment options for CAD to open the arteries include medical therapy and lifestyle 
management, percutaneous coronary intervention (PCI) a catheter with or without stenting, 
and coronary artery bypass grafting (CABG).  Catheter based interventions that leave a stent 
to hold open the arteries can include bare metal stents (BMS) or drug eluting stents (DES).   

1.3 The committee found that there was a large amount of randomized and observational studies 
available comparing DES and BMS on many of the important health outcomes they identified 
for stents.  The committee relied most heavily, as did the evidence based technology 
assessment report, on one recent meta analysis of 38 trials including 18,000 patients, and 
summarized information from five previous health technology assessments, most conducted 
with their own meta-analysis, and one focusing on registry studies 

1.4 The committee also considered additional evidence published after the draft and final 
evidence report.  The final evidence report includes a brief summary of the study published 
after the draft which linked Medicare data with ACC registry data, Douglas, et. al.  An 
uncorrected proof of this registry study contained summary information on data of 260,000 

http://www.hta.hca.wa.gov/
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over 65 year old Medicare patients for up to 30 months.  Two additional study abstracts were 
published one day prior to the meeting.  The studies were briefly reviewed by the evidence 
review vendor and made available to committee members.  First, a registry follow-up study 
from Sweden (SCAAR 2) on 47,967 patients through 2006 that were followed from one to five 
years.  A second randomized trial, Stone, et al, of 3006 patients comparing BMS and DES in 
patients with ST-segment elevation myocardial infarction.     

 
2. Is the technology safe? 

The committee found that stent thrombosis was the most significant safety outcome 
measure, and discussed briefly bleeding and stent fracture.  The report identified the 
following evidence:  
 

2.1. The evidence based technology assessment report indicated that stent thrombosis is a rare, 
but serious complication (generally occurring in about 1.5% of cases) with potentially higher 
rates in DES.  This topic prompted a review of evidence by an FDA panel in 2006 that 
concluded DES used for approved indications (single, new lesion of certain size) and with anti-
platelet therapy is prescribed for at least 1 year (instead of 3 to 6 months) were safe.  From the 
most recent meta-analysis with four year follow up, thrombosis rates are low and not 
statistically different: 1.4% SES; 1.7%PES and 1.2%BMS; though the evidence review 
indicates that even large studies may be underpowered to detect statistically significant 
differences.   

2.1.1. The evidence based technology assessment report summarized seven HTA’s, including 
one HTA of registry data:  most concluded no statistically significant difference, though 
several indicated they may be underpowered, three reported there was a higher risk of 
stent thrombosis with DES.    

2.1.2. The evidence based technology assessment also included a summary from Stettler’s 
more recent meta-analysis of randomized trials related to thrombosis (included 24 trials 
and 12,973 patients which showed an overall rate of thrombosis at 1.4% and no 
statistically significant difference between BMS and DES in up to four years, though some 
statistical differences were observed in subgroups comparing SES, PES and BMS and 
short versus longer time periods.  Adherence and length of anti-platelet therapy are not 
well documented in trials, though a 2008 Stettler updated meta-analysis found no 
statistically significant difference in thrombosis rates, regardless of anti-platelet therapy 
regimen.    

2.2. Stent Thrombosis in special populations (diabetics and acute MI):  Most HTA’s and the Stettler 
meta-analysis in specific subpopulations generally reported no statistically significant difference 
between BMS and DES in stent thrombosis rates.  One HTA noted patients more likely to 
benefit from DES to be diabetic patients, small vessels, and chronic kidney disease, were at 
the same time at higher risk for developing late stent thrombosis.  Although, one HTA of 
registry data indicated higher in-stent thrombosis with DES (2.4 to 4.4%) versus BMS (0.8%).     

2.3. Bleeding and Stent Fracture:  the evidence based technology assessment report reviewed 
these safety issues, however no randomized studies or HTA’s compared DES to BMS for this 
outcome.  One non-randomized study compared different DES patients, with overall rates of 
bleeding at 3.1%, patients on dual antiplatelet use and over age 65 were significant risk factors 
for major bleeding in DES patients.     

 
 

3. Is the technology effective? 
The committee found that there were four key health outcomes that were most significant 
in assessing the technology’s effectiveness. The report identified the following evidence: 
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3.1. Freedom from Overall and Cardiac Mortality:   
 

3.1.1. The evidence based technology report includes death, and specifically cardiac-related 
death, as a key health outcome in treatments for cardiac artery disease and core evidence 
indicates no difference between DES and BMS.  It was noted both by the evidence review 
and committee members that the updated FDA recommendation to continue dual anti-
platelet therapy for one year in DES patients may be a related factor that was not 
separately reported in many studies.      

3.1.2. The evidence review of previous HTA and the meta-analysis report no statistically 
significant difference in overall or cardiac mortality between DES and BMS up to four 
years.   

3.1.3. Studies including registry data cite the SCAAR (Sweeden) where authors found 
increased risk of death with DES at 6 months and 3 years (relative risk of 1.18%).   In other 
registry studies, the findings were mixed, with six suggesting no difference; and three 
showing higher BMS risk.   

3.1.4. Freedom from mortality in elderly subpopulation.  The Douglas study (not critically 
appraised) of Medicare patients indicates a 3% higher risk of mortality from BMS than 
DES.     

3.1.5. Freedom from mortality in acute MI subpopulation.  The evidence based technology 
report summarized results from one recent HTA, a meta-analysis and three recent RCT’s 
that concluded no statistically significant difference in DES and BMS groups with acute MI 
for mortality.   

3.1.6. Freedom from mortality in diabetics subpopulation.  The evidence based technology 
report indicates that diabetics tend to have multi-vessel disease, smaller coronary arteries, 
and longer lesions.  Previous HTAs had only limited evaluation of diabetics, but recent 
meta-analysis reported a two fold increase in mortality for diabetic patients receiving less 
than 6 months of dual anti-platelet therapy.   Three recent meta-analyses indicate that the 
overall mortality risk is similar between BMS and DES.   

 
3.2. Freedom from MI   

3.2.1. The evidence based technology report and committee agreed that subsequent 
myocardial infarction (MI or heart attack) is a key health outcome in treatments for cardiac 
artery disease, including stents and core evidence indicates no difference between DES 
and BMS.     

3.2.2. The evidence review of previous HTAs , the Stettler meta-analysis and two other meta-
analyses report no statistically significant difference in MI between DES and BMS in trials 
with two to five years follow up.   One meta-analysis with follow up at 6 to 12 months 
reported lower MI with DES (3.3%) than BMS (4.2%).  

3.2.3. Freedom from MI in diabetics subpopulation.  The evidence based technology report 
focused on the recent meta-analysis with up to four years follow up indicating no difference 
in MI outcomes between BMS and DES diabetic patients.   

3.2.4. Freedom from MI in acute MI subpopulation.  The evidence based technology report 
focused on the recent meta-analysis with up to four years follow up indicating no difference 
in MI outcomes between BMS and DES in acute MI patients.   

3.2.5. Freedom from MI in elderly subpopulation:  The evidence report summarized the 
Douglas study (not critically appraised) finding a higher rate of MI (1.4% risk difference) in 
BMS patients. 

 
3.3. Freedom or reduction of Target vessel revascularization/target lesion revascularization (TVR) 

3.3.1. The evidence based technology report and committee agreed that TVR, or repeat 
procedures to open the same vessel, is a key health outcome in stent comparisons and 
that DES results in 11% fewer TVR than BMS.  
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3.3.2. The committee discussed the implication of dual anti-platelet therapy and whether that 
impacts revascularization rates.   

3.3.3. The evidence review of previous HTAs, the Stettler meta-analysis and two other meta-
analyses report a lower rate of TVR using DES compared to BMS.  The Stettler meta-
analysis reported a revascularization rate of DES at 6.9% to 9.0% and BMS at 19.0% with 
up to 4 year’s follow up – this represents an 11.1% reduction. 

3.3.4. Revascularization rates in studies of the Acute-MI subpopulation also reported 
decreased revascularization using DES (4.8% to 5.1%) versus BMS (12.0% to 13.1%). 

3.3.5. Revascularization rates in HTA’s and meta-analysis of the diabetic subpopulation  also 
reported significant decreased revascularization using DES, regardless of use of dual anti 
platelet therapy, out to one year DES (6.3% to 11.3%) versus BMS (19.3% to 31.1%). 

3.3.6. Revascularization rates in studies of the elderly subpopulation reported a no difference 
in revascularization rate between DES (23.5%) and BMS (23.4%) at 30 months. 

 
3.4. Quality of Life   

3.4.1. The evidence based technology report included quality of life as a key outcome, but 
studies did not report or define this measure.  The committee commented that quality of life 
is important and future studies should include this outcome.  Additionally, TVR is a part of 
a quality of life where less need for re-surgery would be positive but the metric is 
incomplete and it appears that short term results may favor DES but longer term results 
are similar.   

 
 

 
4. Is the technology cost-effective? 

The committee found that there was key information about cost and value: 
  

4.1. There remains uncertainty regarding efficacy, effectiveness, and safety of DES versus BMS 
and differing assumptions contribute to variability in cost analysis.  The incremental cost 
effectiveness ratios (ICER) were most influenced by the price premium of DES.  

4.2. The evidence included 43 cost effectiveness studies, but focused on evidence from previous 
HTA’s which concluded that DES might be cost effective in higher risk patients and not cost-
effective with low risk patients; when more realistic assumptions and data values were used, 
DES may be cost effective only under very limited circumstances, and several studies were 
industry supported.    

4.3. Price premium for DES in HTA’s ranged from $563 Euro to $1,299.  ICER for use of DES 
ranged from a low of $27,540 to a high of $1,099,858 QALY; with the four economic analyses 
performed as part of HTA’s ranging from $64,394 to over 1 million Euros.  ICER’s for repeat 
revascularizations ranged from $1,650 to $7,000. 

4.4. Washington state use data from the COAP database which gathers information on all WA 
procedures, from 2004 to 2007, BMS was used 15% and DES 85%.    

4.5. State agency cost data:  Utilization at the three agencies over the same time period is 15% 
BMS and 83% DES. 

 
 

Committee Conclusions  

Having made findings as to the most significant and relevant evidence regarding health 
outcomes, key factors and identified evidence related to those factors, primarily based on 
the evidence based technology assessment report, the committee concludes:  
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5. Evidence availability and technology features 
The committee concludes that the best available evidence on cardiac stents has been 
collected and summarized, and the overall quality of this evidence is high and robust as 
follows:   
 

5.1. There was a large amount of high quality, randomized and observational studies available 
comparing DES and BMS on many of the important health outcomes they identified for stents.  
The committee relied most heavily on a recent meta analysis of 38 trials including 18,000 
patients, and summarized information from five previous health technology assessments.   

5.2. Randomized or well designed controlled trials provide the highest level of confidence for 
proving efficacy, especially with adequate participants, assessment of all patient centered 
health outcomes, and for sufficient duration.  The very recent registry studies may provide 
additional information (e.g. rare complications and additional subpopulation data) but should 
not be relied upon as the basis to overturn the RCT results.   Recently published articles not 
included in critical appraisal were considered, but would not be relied upon for final 
determination without seeking additional review by evidence vendor.   

5.3. Heart disease is a burdensome condition with potentially significant and life threatening 
outcomes.  It is widespread condition with imprecise measures of those at risk for life 
threatening outcomes and thus is a significant health concern to ensure the right treatment for 
those at high risk as well as low risk.   

5.4. Many treatments, including non-invasive treatments, are covered by agencies.  The type of 
stent selected (issue for current review) does not have an effect on mortality or heart attack – 
the two potentially life threatening outcomes, but may impact need for revascularization need 
and cost.   

 
6. Is it safe? 
The committee concludes that the comprehensive evidence reviewed shows that the DES 
and BMS have been proven equally safe.  Key factors to the committee’s conclusion 
included: 
 

6.1. Morbidity related to Stent Thrombosis:  The committee agreed with the evidence report 
conclusions that these are rare events, where even the larger RCT’s and observational 
data may not be powered to detect.  However, the best available meta analysis of RCT 
data shows difference relied heavily on the most recent meta-analysis with four year 
follow up: 1.4% SES; 1.7%PES and 1.2%BMS.       

6.2. Bleeding:  the committee concluded that bleeding is a very serious complication. Due to 
dual anti-platelet therapy proscribed with DES, this complication could be higher in DES; 
but not enough information and registry data, though lower quality, showed equivalence 
with 3.4% BMS vs 3.6% DES rate.     

6.3. Stent Fracture:  The committee agreed that this issue was not applicable since evidence 
was not obtainable on this outcome and no other reason to believe rates between the 
two stent types would be different. 

 
 
7. Is it effective? 
The committee concludes that the comprehensive evidence reviewed shows that the DES 
technology has been proven equally effective to BMS, and more effective than BMS in one 
area: 

7.1. The committee identified four key health outcomes that impacted effectiveness; with 
three have high quality evidence available.   
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7.2. Freedom from Cardiac Mortality:  the committee concluded that data from multiple RCTs 
demonstrated that there is no overall or cardiac related benefit with DES compared to 
BMS.    

7.3. Freedom from Myocardial Infarction (MI):  the committee concluded that the data from 
multiple RCTs demonstrated that there is no benefit from DES compared to BMS in 
reducing rates of MI.   

7.4. Freedom or reduction of revascularization (TVR):  the committee concluded that data 
from multiple RCTs demonstrates a benefit of an 11% reduction in the rate of 
revascularization with use of DES compared to BMS. 

7.5. Quality of Life:  the committee believes that quality of life is an important health outcome 
to demonstrate overall effect of treatment, but concluded that there was not reliable data 
to conclude whether DES provided a benefit over BMS.  The committee discussed the 
previous revascularization reduction as a component of quality of life 

 
8. Is it cost-effective?  
The Committee concludes that the comprehensive evidence review shows that the DES 
technology is less cost-effective overall.  However, the committee also addressed cost-
effectiveness in a certain situation, for high risk patients, and was split with five finding 
that DES were more cost effective and five finding that DES was unproven or less cost-
effective for this population.    

8.1. The committee noted that the evidence review contained multiple cost effectiveness 
studies and agreed that the most important factors were the cost premium for DES, but 
also discussed the cost of medications, revascularization cost, issue of lack of ability to 
demonstrate higher overall efficacy, and the concept of measuring DES in terms of cost 
per revascularization versus cost per QALY (which takes revascularization and other 
factors into account).    

8.2. The committee agreed that overall, DES is not cost-effective, especially considering the 
state’s $3,600 differential, where lower price premiums produced staggering cost per 
QALYs.   

8.3. For certain subpopulations of high risk patients, some HTAs reported, and five 
committee members agreed that DES is cost-effective.       

 
 
9. Medicare Decision and Expert Treatment Guidelines 
The committee deliberations included a discussion of National Medicare Decisions and 
expert treatment guidelines, and an understanding that the committee must find 
substantial evidence to support a decision that is contrary.  RCW 70.14.110.  Based on 
the following, the Committee concludes that a decision consistent with two expert 
treatment guidelines and contrary to the National Medicare Coverage Decision and one 
treatment guideline is justified: 
 

9.1. Centers for Medicare and Medicaid Services (2008) – there is no national coverage decision 
(NCD) relating to drug eluting versus bare metal stents.  There is coverage memo on 
percutaneous intervention overall (PTA) which covers treatment with conditions:  PTA (with and 
without a placement of a stent) is covered when used in accordance with FDA approved 
protocols for treatment of atherosclerotic lesions of a single coronary artery for patients for 
whom the likely alternative treatment is coronary bypass surgery and who exhibit the following 
characteristics: (1) angina refractory to optimal medical management; (2) objective evidence of 
myocardial ischemia; and (3) lesions amenable to angioplasty.   

9.2. Guidelines -- No guidelines for clinical care or appropriateness have been published regarding 
the use of BMS versus DES.  The most comprehensive guideline, a joint ACC/AHA guideline 
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addresses broader perspectives on setting and issues involved in the decisions leading to 
coronary stent placement as well as other treatments. 

9.3. Two other organizations, England’s NHS and Ontario’s OHTAC have recommendations for use 
of DES in narrow lesions (<3.0 or 2.75mm) long lesions (>15 or 20 mm).  Patients with diabetes 
and a price differential cap of $300 pounds are additional limits. 

 

Committee Decision 

Based on the deliberations of key health outcomes, the committee decided that it had the 
most complete information: a comprehensive and current evidence report, public 
comments, additional just published studies, input from a clinical expert, and agency and 
state utilization information.  The committee concluded that the current evidence on 
Cardiac Stents demonstrates that there is sufficient evidence of a health benefit to cover 
the use of cardiac stents, but limit the use of Drug eluting stents to certain circumstances.  
The committee considered all the evidence and gave greatest weight to the evidence it 
determined, based on objective factors, to be the most valid and reliable.  The committee 
found that drug eluting stents were proven to be equivalent to bare metal stents in safety 
and efficacy overall.  The committee found that drug eluting stents were proven to be 
more effective in one area: reducing revascularization, and were proven to cost more.     
 
Based on these findings, the committee voted to continue coverage for bare metal stents 
and voted 8 to 2 to cover drug eluting stents, with conditions: limited to patients with 
highest risk of revascularization (less than 3 millimeter vessel, or lesion longer than 15 
millimeters, or diabetics).  
 

Health Technology Clinical Committee Authority 

Washington State’s legislature believes it is important to use a scientific based, clinician 
centered approach for difficult and important health care benefit decisions.  Pursuant to 
chapter 70.14 RCW, the legislature has directed the Washington State Health Care 
Authority, through its Health Technology Assessment program to engage in a process for 
evaluation process that gathers and assesses the quality of the latest medical evidence 
using a scientific research company and takes public input at all stages.  Pursuant to RCW 
70.14.110 a Health Technology Clinical Committee (HTCC) composed of eleven 
independent health care professionals reviews all the information and renders a decision 
at an open public meeting.  The Washington State Health Technology Clinical Committee 
(HTCC), determines how selected health technologies are covered by several state 
agencies.  RCW 70.14.080-140.  These technologies may include medical or surgical 
devices and procedures, medical equipment, and diagnostic tests.  HTCC bases their 
decisions on evidence of the technology’s safety, efficacy, and cost effectiveness.  
Participating state agencies are required to comply with the decisions of the HTCC.  HTCC 
decisions may be re-reviewed at the determination of the HCA Administrator.   
 

http://www.hta.hca.wa.gov/committee/index.shtml
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HTCC Coverage and Reimbursement Determination 
Analytic Tool 

 
 

HTA’s goal is to achieve better health care outcomes for enrollees and beneficiaries  
of state programs by paying for proven health technologies that work. 

 
To find best outcomes and value for the state and the patient, the HTA program focuses on three 
questions:  

1. Is it safe? 

2. Is it effective? 

3. Does it provide value (improve health outcome)? 

  The principles HTCC uses to review evidence and make determinations are:   

Principle One:  Determinations are evidence-based 

 

HTCC requires scientific evidence that a health technology is safe, effective and cost-effective1 
as expressed by the following standards2:  

• Persons will experience better health outcomes than if the health technology was not covered 
and that the benefits outweigh the harms.  

• The HTCC emphasizes evidence that directly links the technology with health outcomes. Indirect 
evidence may be sufficient if it supports the principal links in the analytic framework. 

• Although the HTCC acknowledges that subjective judgments do enter into the evaluation of 
evidence and the weighing of benefits and harms, its recommendations are not based largely on 
opinion. 

• The HTCC is explicit about the scientific evidence relied upon for its determinations.  

Principle Two:  Determinations result in health benefit    

 

The outcomes critical to HTCC in making coverage and reimbursement determinations are 
health benefits and harms3: 
 

• In considering potential benefits, the HTCC focuses on absolute reductions in the risk of 
outcomes that people can feel or care about. 

• In considering potential harms, the HTCC examines harms of all types, including physical, 
psychological, and non-medical harms that may occur sooner or later as a result of the use of the 
technology. 

• Where possible, the HTCC considers the feasibility of future widespread implementation of the 
technology in making recommendations. 

                                                
1 

Based on Legislative mandate:  See RCW 70.14.100(2).   
2 

The principles and standards are based on USPSTF Principles at:  Hhttp://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm
 

 3 
The principles and standards are based on USPSTF Principles at:  Hhttp://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm

 

 

http://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm
http://www.ahrq.gov/clinic/ajpmsuppl/harris3.htm
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• The HTCC generally takes a population perspective in weighing the magnitude of benefits against 
the magnitude of harms. In some situations, it may make a determination for a technology with a 
large potential benefit for a small proportion of the population. 

• In assessing net benefits, the HTCC subjectively estimates the indicated population's value for 
each benefit and harm.  When the HTCC judges that the balance of benefits and harms is likely 
to vary substantially within the population, coverage or reimbursement determinations may be 
more selective based on the variation.   

•  

The HTCC considers the economic costs of the health technology in making determinations, but 
costs are the lowest priority.Using evidence as the basis for a coverage decision 

 

Arrive at the coverage decision by identifying for Safety, Effectiveness, and Cost whether (1) 
evidence is available, (2) the confidence in the evidence, and (3) applicability to decision.   

 

1.  Availability of Evidence:  
Committee members identify the factors, often referred to as outcomes of interest, that are 
at issue around safety, effectiveness, and cost.   Those deemed key factors are ones that 
impact the question of whether the particular technology improves health outcomes.  
Committee members then identify whether and what evidence is available related to each of 
the key factors.   

 

2. Sufficiency of the Evidence:   
Committee members discuss and assess the evidence available and its relevance to the key 
factors by discussion of the type, quality, and relevance of the evidence4 using 
characteristics such as:   

• Type of evidence as reported in the technology assessment or other evidence presented 
to committee (randomized trials, observational studies, case series, expert opinion); 

• The amount of evidence (sparse to many number of evidence or events or individuals 
studied); 

• Consistency of evidence (results vary or largely similar);  

• Recency (timeliness of information);  

• Directness of evidence (link between technology and outcome);  

• Relevance of evidence (applicability to agency program and clients); 

• Bias (likelihood of conflict of interest or lack of safeguards). 

Sufficiency or insufficiency of the evidence is a judgment of each clinical committee member 
and correlates closely to the GRADE confidence decision.  

  

                                                
4 Based on GRADE recommendation:  http://www.gradeworkinggroup.org/FAQ/index.htmUH  

http://www.gradeworkinggroup.org/FAQ/index.htmU
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Not Confident Confident 

Appreciable uncertainty exists.  Further 
information is needed or further information 
is likely to change confidence.   

Very certain of evidentiary support.   Further 
information is unlikely to change confidence 

 
3. Factors for Consideration -  Importance 

At the end of discussion a vote is taken on whether sufficient evidence exists regarding the 
technology’s safety, effectiveness, and cost.  The committee must weigh the degree of 
importance that each particular key factor and the evidence that supports it has to the policy 
and coverage decision.  Valuing the level of importance is factor or outcome specific but 
most often include, for areas of safety, effectiveness, and cost:  

• Risk of event occurring;  

• The degree of harm associated with risk;  

• The number of risks; the burden of the condition;  

• Burden untreated or treated with alternatives;  

• The importance of the outcome (e.g. treatment prevents death vs. relief of symptom);  

• The degree of effect (e.g. relief of all, none, or some symptom, duration, etc.);  

• Value variation based on patient preference. 
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Health Technology Evidence Identification 

 

Discussion Document:   

What are the key factors and health outcomes and what evidence is there? 

Safety Outcomes Safety Evidence 

Stent thrombosis   

Peri-procedural: death, MI   

Stroke  

Major bleeding  

  

Efficacy – Effectiveness Outcomes Efficacy / Effectiveness Evidence 

All cause mortality    

Cardiac mortality    

Myocardial infarction (MI)    

HRQOL- pt reported    

Symptom relief- pt reported  

Function- pt reported  

Revascularization- target vessel  

Repeat stent revascularization  

  

Special Population / 
Considerations Outcomes Special Populations/ Considerations Evidence 

Cost  

Cost-effectiveness  

Cost Outcomes Cost Evidence 

Costs    

Cost-effectiveness  
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Medicare Coverage and Guidelines 
 
[From page 73 of Final Evidence Report] 
 
Medicare (National Coverage Determination) 
The Centers for Medicare and Medicaid Services (CMS) will cover PCI both with and without the 
placement of a stent when used in accordance with FDA- approved protocols for treatment of 
atherosclerotic lesions of a single coronary artery for patients for whom the likely alternative 
treatment is coronary bypass surgery and who have angina refractory to OMT, objective 
evidence of myocardial ischemia, lesions amenable to angioplasty. Coverage for all other is at 
the discretion of local CMS contractors.   
 
[See pages 58-69 of Final Evidence Report for detailed information on clinical guidelines] 
 
 

Clinical Committee Findings and Decisions 

Efficacy Considerations 

• What is the evidence that use of the technology results in more beneficial, important health 
outcomes?  Consider: 

o Direct outcome or surrogate measure 

o Short term or long term effect 

o Magnitude of effect 

o Impact on pain, functional restoration, quality of life 

o Disease management  

• What is the evidence confirming that use of the technology results in a more beneficial 
outcome, compared to no treatment or placebo treatment? 

• What is the evidence confirming that use of the technology results in a more beneficial 
outcome, compared to alternative treatment? 

• What is the evidence of the magnitude of the benefit or the incremental value? 

• Does the scientific evidence confirm that use of the technology can effectively replace other 
technologies or is this additive? 

• For diagnostic tests, what is the evidence of a diagnostic tests’ accuracy? 

o Does the use of the technology more accurately identify both those with the condition 
being evaluated and those without the condition being evaluated?  

• Does the use of the technology result in better sensitivity and better specificity?  

• Is there a tradeoff in sensitivity and specificity that on balance the diagnostic technology is 
thought to be more accurate than current diagnostic testing? 

• Does use of the test change treatment choices? 
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Safety 

• What is the evidence of the effect of using the technology on significant morbidity?   

o Frequent adverse effect on health, but unlikely to result in lasting harm or be life-
threatening, or; 

o Adverse effect on health that can result in lasting harm or can be life-threatening? 

• Other morbidity concerns? 

• Short term or  direct complication versus long term complications? 

• What is the evidence of using the technology on mortality – does it result in fewer adverse 
non-fatal outcomes? 

Cost Impact 

• Do the cost analyses show that use of the new technology will result in costs that are 
greater, equivalent or lower than management without use of the technology? 

Overall 

• What is the evidence about alternatives and comparisons to the alternatives? 

• Does scientific evidence confirm that use of the technology results in better health outcomes 
than management without use of the technology? 

Next Step: Cover or No Cover  

If not covered, or covered unconditionally, the Chair will instruct staff to write a proposed 
findings and decision document for review and final adoption at the following meeting.   

Next Step: Cover with Conditions 

If covered with conditions, the Committee will continue discussion.  
 
1)  Does the committee have enough information to identify conditions or criteria? 

• Refer to evidence identification document and discussion. 

• Chair will facilitate discussion, and if enough members agree, conditions and/or criteria 
will be identified and listed.   

• Chair will instruct staff to write a proposed findings and decision document for review 
and final adoption at next meeting. 

 
(2) If not enough or appropriate information, then Chair will facilitate a discussion on the 

following: 

• What are the known conditions/criteria and evidence state 

• What issues need to be addressed and evidence state 

 
The chair will delegate investigation and return to group based on information and issues 
identified.  Information known but not available or assembled can be gathered by staff ; 
additional clinical questions may need further research by evidence center or may need ad hoc 
advisory group; information on agency utilization, similar coverage decisions may need agency 
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or other health plan input; information on current practice in community or beneficiary 
preference may need further public input.  Delegation should include specific instructions on the 
task, assignment or issue; include a time frame; provide direction on membership or input if a 
group is to be convened.  
 
 
Clinical Committee Evidence Votes  

First Voting Question 

The HTCC has reviewed and considered the technology assessment and information provided 
by the administrator, reports and/or testimony from an advisory group, and submissions or 
comments from the public.  The committee has given greatest weight to the evidence it 
determined, based on objective factors, to be the most valid and reliable.    
 
Is there sufficient evidence under some or all situations that the technology is: 

     

  
Unproven 

(no) 
Equivalent 

(yes) 
Less 
(yes) 

More 
(yes) 

Effective         

Safe         

Cost-effective         

 

Discussion 

Based on the evidence vote, the committee may be ready to take a vote on coverage or further 
discussion may be warranted to understand the differences of opinions or to discuss the 
implications of the vote on a final coverage decision.   

• Evidence is insufficient to make a conclusion about whether the health technology is 
safe, efficacious, and cost-effective; 

• Evidence is sufficient to conclude that the health technology is unsafe, ineffectual, or not 
cost-effective   

• Evidence is sufficient to conclude that the health technology is safe, efficacious, and 
cost-effective for all indicated conditions;  

• Evidence is sufficient to conclude that the health technology is safe, efficacious, and 
cost-effective for some conditions or in some situations 

A straw vote may be taken to determine whether, and in what area, further discussion is 
necessary.   

Second Vote 

Based on the evidence about the technologies’ safety, efficacy, and cost-effectiveness, it is  
 
_____Not Covered  ____ Covered Unconditionally   ____ Covered Under Certain Conditions    
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Discussion Item 

Is the determination consistent with identified Medicare decisions and expert guidelines, and if 
not, what evidence is relied upon. 

Next Step: Proposed Findings and Decision and Public Comment 

At the next public meeting the committee will review  the proposed findings and decision and  
consider any public comments as appropriate prior to a vote for final adoption of the 
determination. 
 

1) Based on public comment was evidence overlooked in the process that should be 
considered? 

2) Does the proposed findings and decision document clearly convey the intended 
coverage determination based on review and consideration of the evidence? 

Next Step: Final Determination 

Following review of the proposed findings and decision document and public comments: 
 

Final Vote 

Does the committee approve the Findings and Decisions document with any changes noted in 
discussion? 
 
If yes, the process is concluded. 
 
If no, or an unclear (i.e., tie) outcome Chair will lead discussion to determine next steps. 
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