


Petition to amend certificate of need rules concerning elective percutaneous coronary 
interventions 

 
 
1. Name and Address of Petitioner.  
  
Yakima Valley Memorial Hospital  
Russ Myers, CEO 
2811 Tieton Drive 
Yakima, WA 98902  
 
509-575-8144 
russmyers@yvmh.org  
 
 
2. Name and Address of Agency Responsible for Administering the Rule.  
 
Washington State Department of Health, Certificate of Need Program 
111 Israel Rd. S.E. 
Tumwater, WA 98501 
P. O. Box 47852  
Olympia, WA 98504-7852 
 
The Department is the state agency authorized and directed to implement the Health Planning 
and Development Act, chapter 70.38 RCW (the “Act”) in the state of Washington. The 
Department has adopted the rules set forth in chapter 246-310 WAC to assist it in implementing 
the Act.   
 
 
3. Rationale for Amendment of the Rule. 
 
Legislation in 2007 directed the Department of Health (Department) to adopt rules establishing 
criteria for the issuance of a certificate of need (CON) for the performance of elective 
percutaneous coronary interventions (PCIs) at hospitals that do not otherwise provide on-site 
cardiac surgery. The rules subsequently adopted in December 2008 (Chapter 246-310 WAC) 
require a hospital receiving a CON to annually perform no fewer than 300 PCI, with each 
physician performing no fewer than 75. 
 
As discussed below, amendments to the Department’s 2008 rules are now needed for two 
reasons: the rules’ volume standards no longer reflect published research, and they are not being 
met by most hospitals in this state performing elective PCI. Absent the requested amendments, 
their CON could be subject to revocation or other agency action, despite current research and the 
fact that these hospitals are otherwise meeting quality standards.  

mailto:russmyers@yvmh.org


In an August 18, 2015 letter (included as Attachment 1) regarding possible changes to the list of 
CON reviewable tertiary services, the Department itself stated (citing the “Update of the Clinical 
Competence Statement on Coronary Artery Interventional Procedures”)1:  
 

The current volume standards are three hundred (300) and seventy-five (75), 
respectively… there is academic research that supports reconsidering those volume 
standards. 

 
Without amendments to reflect current research, the Department faces a significant compliance 
issue based on requirements contained in WAC 246-310-755 (“Ongoing compliance with 
standards”), which reads in part:  
 
 If the department issues a certificate of need (CON), it will be conditioned to require 

ongoing compliance with the CON standards. Failure to meet the standards may be 
grounds for revocation or suspension of a hospital's CON, or other appropriate licensing 
or certification actions. 

 
  (1) Hospitals granted a certificate of need must meet: 
   (a) The program procedure volume standards within three years   

  from the date of initiating the program; 
 
Since adoption of the rules in 2008, nine hospitals have received CON approval to establish an 
elective PCI Program. Each of these programs has been in operation for more than three years. 
Eight of the nine, despite meeting quality standards, operate below the 300 case threshold. The 
volumes for each hospital are detailed in Attachment 3 to this petition. 
    
In addition to these eight hospitals not otherwise providing on-site cardiac surgery, another five 
hospitals in the state that otherwise do provide on-site cardiac surgery fall below the 300 case 
threshold for elective services. Again, these hospitals operate with quality outcomes. In total, of 
the 26 hospitals in Washington currently providing elective PCI, the majority are allowed 
to operate – without problem – below the 300 case threshold.   
 
The Department should amend the elective PCI rules to reflect current research and practice by 
updating the hospital and physician minimum volume standards in WACs 246-310-715, 246-
310-720, 246-310-725 and 246-310-745. 
 
The specific amendments being requested are included as Attachment 4 to this petition. 
 

                                                 
1 SCAI/ACC/AHA Expert Consensus Document: 2014 Update on Percutaneous Coronary Intervention Without 
On-Site Surgical Backup. Catheterization and Cardiovascular Interventions 2014; and ACC/AHA/SCAI/AMA – 
Convened PCPI/NCQA 2013 Performance Measure for Adults Undergoing Percutaneous Coronary Intervention. 
JACC: 63;7;722-745;2014.  Complete copies of these reports are included as Attachment 2 to this petition. 
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STATE OF WASHINGTON 
 

DEPARTMENT OF HEALTH 
 

Olympia, Washington 98504 
 
 
TO:  Martin Mueller, Assistant Secretary, Health Services Quality Assurance   

FROM: Certificate of Need Tertiary Services Review Team1 

SUBJECT: 2015 tertiary services review 

DATE: August 18, 2015       

 

EXECUTIVE SUMMARY 

Beginning in January 2015, the Department conducted a review of proposed changes to 

its list (the “List”)2 of tertiary services.  This memorandum represents the end of the process as 

laid out in rule and therefore, the conclusion of the Review Team’s work. 

External input revolved around two services: first, there were proposals to add Neonatal 

intensive care nursery and/or obstetric services level IV (“NICU Level IV”) to the List; second, 

there were proposals to both remove elective therapeutic cardiac catheterization (Elective PCI) 

from the List and reduce minimum volume standards for institutions and individual providers 

that perform Elective PCI. 

The services and procedures that fall under NICU Level IV fit all of the Department’s 

criteria for tertiary services.  Additionally, the Department adopted Level of Care Guidelines in 

2013 that recommended the addition of Level IV to the pre-existing levels.  Finally, there was no 

external opposition to the addition of Level IV to the List. 

                                                 
1 Participation in the review was sought from all divisions.  The review team consisted of Steve Saxe, Community 
Health Systems; Bart Eggen, Construction Review/Certificate of Need Program; Janis Sigman, Certificate of Need 
Program; Blake Maresh, Health Professions and Facilities; Katherine Hoffman, Office of the Assistant Secretary; 
Kyle Karinen, Office of Legal Services; and Laurie Soine, ARNP, Nursing Care Quality Assurance Commission 
(Commission member). 
 
2 For ease of reference, we will be using informal designations throughout.  In the body of the memorandum, where 
appropriate, there will be an initial citation to the relevant statute or rule. 
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The services and procedures that fall under Elective PCI fit a majority of the 

Department’s criteria for tertiary services.  Elective PCI was the focus of a majority of the 

external input and the Team discussion.  The proposals for removal of Elective PCI and against 

removal could not be reconciled.  After review of the material submitted, the Review Team 

concluded the while the clinical landscape around Elective PCI has changed since the initial 

adoption of the List in 1991, a majority of the factors for inclusion remain.  

In summary, the Review Team recommends: 

1. NICU Level 4 should be added to the List; and  

2. No other changes should be made to List.    

Part I of this memorandum describes the process used by the Team and briefly lays out 

the statutory and administrative rule structure that underlies tertiary services.  Part II describes 

the input received regarding NICU Level 4 and Team’s conclusions regarding adding it to the 

List.  Part III describes the input received regarding elective PCI and the team’s conclusions 

regarding removing it from the List. 

 

Part I – Process and underlying statutes and rules 

In addition to construction, development, or other establishment of new health care 

facilities, the Department has been charged by the Legislature with implementing rules that guide 

the provision of tertiary services.3  The Legislature defines tertiary services in statute as “a 

specialized service that meets complicated medical needs of people and requires sufficient 

patient volume to optimize provider effectiveness, quality of service, and improved outcomes of 

care.”4  The Department identifies specific services and procedures using a set of seven base 

factors that are identified in rule: 

(a) Whether the service is dependent on the skills and coordination of specialties and 

subspecialties. Including, but not limited to, physicians, nurses, therapists, social workers; 

(b) Whether the service requires immediate access to an acute care hospital; 

(c) Whether the service is characterized by relatively few providers; 

(d) Whether the service is broader than a procedure; 

(e) Whether the service has a low use rate; 

                                                 
3 RCW 70.38.105(4)f). 
4 RCW 70.38.025(14). 
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(f) Whether consensus supports or published research shows that sufficient volume is 

required to impact structure, process, and outcomes of care; and 

(g) Whether the service carries a significant risk or consequence.5 

(Hereinafter, the Criteria) 

The seven factors listed are not conjunctive and the rule does not call for one factor to be 

weighted more heavily than the others.  Therefore, the Team considered one factor alone could 

mean the service was tertiary even if the other factors did not. 

The Certificate of Need Program (Program) is required to periodically conduct a review 

of the services it has identified as tertiary services.6  By rule, the review has three phases.  The 

first period announces to interested parties that a review will to be conducted and offers an 

opportunity to submit materials for the Department to consider.  This period is two months in 

length and ended on February 27.   

Four groups submitted materials.  The materials largely focused on two areas: (1) adding 

NICU Level IV; and (2) either removing Elective PCI or reducing the volume thresholds 

necessary for a Certificate of Need. The Program disseminated the materials received via the 

Program listserv and on the DOH website to interested parties shortly after February 27. 

Beginning March 16, Program accepted comments on the materials submitted over a 

thirty-day period.  (This is referred to as the “comment period” in rule.) 

There were nine comments submitted.  Eight of the nine revolved around Elective PCI.7 

Between April 16 and June 15, the Team conducted an internal review of all materials 

submitted to the Department.  (This is referred to as the “consideration period” in rule.)  All 

seven members reviewed the materials submitted along with the relevant statutes, rules and two 

pieces of supplemental reference material.8  The Team also regarded this period as an 

opportunity to correspond with interested parties to clarify unresolved issues. As detailed in Part 

III, there was a short exchange with a group who advocate removing Elective PCI from the List. 

The time period after June 15 until now has been dedicated to finishing the review, 

meeting to make sure all members were in consensus and preparing this memorandum.  

                                                 
5 WAC 246-310-035(2).  The Department is required by rule to review these factors at least every three years to 
make ensure they continue to accurately define tertiary services. 
6 WAC 246-310-035(3). 
7 The ninth was submitted by the Washington State Hospital Association (WSHA).  WSHA did not take a 
substantive position regarding either NICU Level IV or Elective PCI, but endorsed the Program’s review of tertiary 
services and the process the Program chose to use. 
8 Respectively: (i) Washington State Level of Care Guidelines for Perinatal and Neononatal Care, February 2013; 
and (ii) Chapter 14: Certificate of Need, Washington Health Law Manual, 3rd edition, 2010. 
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Part II – NICU Level 4 

The List currently contains two services that relate to neonatal and obstetric care: Level II 

and Level III.9  In 2013, the Department through the Perinatal Advisory Committee convened a 

technical workgroup to review the level of care guidelines for perinatal and neonatal care.10  That 

workgroup was precipitated by an American Academy of Pediatrics recommendation to use 

uniform, nationally applicable definitions and consistent standards of service.  The resulting 

guidelines essentially split Level III into two parts, the latter of which was designated Level IV.  

Currently, there are thirteen institutions that are designated Level III providers.  Of those, the 

Program has determined four are also providing services that would fit under the Level IV 

designation. 

The guidelines are self-explanatory, but the most concise summary is that a Level IV 

institution is a Level III institution with certain additions that allow for care of the small 

population of the most ill neonates.   

Specifically, a Level IV institution must have: (a) an on-site roster of pediatric medical 

and surgical subspecialists as well as pediatric anesthesiologists; (b) a multi-disciplinary team for 

management of orthopedic and neurological anomalies; (c) surgical capabilities that contemplate 

repair of complex conditions that may require cardiopulmonary bypass, extracorporeal 

membrane oxygenation (ECMO), dialysis, tracheostomy and similar procedures; (d) a neuro-

developmental follow-up program; (e) quality improvement program with comparison to 

national benchmarks for other Level IV institutions; and (f) a training and educational 

relationship with referring hospitals. 

In applying the factors to determine whether NICU Level IV is a tertiary service, it is 

important to note that all of the care provided under NICU Level IV is already a tertiary service 

under the current Level III.  However, a brief review showed that this care fits the Criteria: 

a. Dependent on skills and coordination of specialty and subspecialty providers.  No 

less than twenty-two medical subspecialties and no less than thirteen surgical subspecialties 

could be involved in NICU Level IV care. 

b. Acute care hospital access.  NICU Level IV care always requires immediate access to 

a hospital. 

                                                 
9 WAC 246-310-020(1)(d)(i)(B), (C). 
10 Note the 2013 Guidelines did not add a Level IV for obstetrics. 
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c. Few providers.  Only four institutions in Washington are currently providing care 

equivalent to NICU Level IV. 

d. Service broader than a procedure.  The advocates for inclusion of NICU Level IV 

interpret this factor to rely on diagnosis –related groups, and the Team endorsed that approach.  

The primary advocate for inclusion conducted a survey of its “recent Level IV cases.” The 

survey revealed less than seventeen separate DRGs.  Without further data, it is not possible to 

verify this result as a representative sample.  However, the wide range of medical and surgical 

subspecialties that fall under the Guideline definitions make this at the very least a plausible 

representative sample.  Therefore, NICU Level IV is broader than a procedure. 

e. Low use rate.  Data submitted indicates a volume of approximately 1.4% of all births 

in 2013 meet criteria for NICU Level IV.  While the definition of “low” in the Criteria is vague, 

the Team believed 1.4% of all births represents a commonsense threshold for a low use rate. 

f. Volume correlated to structure, process and outcomes.  This factor was non-

conclusive.  There does not appear to be consensus or published research. 

g. Significant risk or consequence.  Data submitted indicates a mortality rate of 15% 

which is slightly less than double the next highest tertiary service mortality rate, heart 

transplants.   “Significant risk or consequence” is not more specifically defined in rule.  

Additionally, there is no quantitative factor of how often a specific risk or consequence must 

occur in order to be relevant to a discussion of significance.  Even with those limitations in mind, 

the Team believed a 15% mortality rate would be toward the far end of a more specific 

definition. 

The Team regards the addition of NICU Level IV as an administrative housekeeping 

item.  The adoption of the 2013 Guidelines was non-controversial and the Program already has 

the technical capability to add this item.  Potential rule-making to add NICU Level IV will also 

require some revision of the Level III as parts of the definition will no longer be applicable. 

Part III Elective PCI 

The List includes Elective PCI as part of a larger definition that includes open heart 

surgery: 

“Open heart surgery and/or elective therapeutic cardiac 
catheterization including elective percutaneous translumenal 
coronary angioplasty (PTCA). Open heart surgery includes the 
care of patients who have surgery requiring the use of a heart lung 
bypass machine. Therapeutic cardiac catheterization means 
passage of a tube or other device into the coronary arteries or the 
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heart chambers to improve blood flow. PTCA means the treatment 
of a narrowing of a coronary artery by means of inflating a balloon 
catheter at the site of the narrowing to dilate the artery[.]”11 
 

No party submitted material concerning open heart surgery and therefore the Team did 

not consider open heart surgery as part of its review.  Additionally, there were several comments 

received in both the initial phase of the review and the comment period that endorsed a reduction 

in institutional and individual practitioner volume standards.  The current volume standards are 

three hundred (300)12 and seventy-five (75)13, respectively.  While there is academic research 

that supports reconsidering those volume standards14, the Team believed this issue fell outside 

the scope of whether the service should be on the List generally. 

Elective PCI is by its very definition an outlier on the List because an institution does not 

need a Certificate of Need in order to perform PCI on emergent cases.  Emergent cases are 

arguably more complex than those deemed elective. The Department’s rationale when the List 

was originally put into rule in 1991 was the risk of transport in emergent cases outweighed the 

benefit in requiring an institution to have a Certificate of Need in order to provide the care.  So 

while it may not seem intuitive to require a Certificate of Need for arguably more complex cases, 

there is an underlying rationale and the Team endorses absent compelling clinical data to the 

contrary. 

Notably, unlike any other tertiary service, there are both statutes and rules that apply to 

Elective PCI and no other tertiary service.  As outlined above, tertiary services require a 

Certificate of Need.  Removal from the List would normally remove the legal requirement to 

receive a Certificate of Need from the Program in order to provide Elective PCI.  However, in 

2007, the Legislature added a statute that requires a Certificate of Need for Elective PCI without 

regard to tertiary service designation in hospitals that do not otherwise provide on-site cardiac 

surgery.15  This consideration did not directly impact the Team’s application of the Criteria to 

Elective PCI, but it is worth noting as another way in which Elective PCI is different than other 

tertiary services. 

Application of the Criteria:  

                                                 
11 WAC 246-310-020(1)(d)(i)(E). 
12 WAC 246-310-720(1). 
13 WAC 246-310-725. 
14 See Update of the Clinical Competence Statement on Coronary Artery Interventional Procedures, Journal of the 
American College of Cardiology, Vol. 62, No. 4 (2013), Section 2.8.3, page 374. 
15 RCW 70.38.128. 
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a. Dependent on skills and coordination of specialty and subspecialty providers.  

Elective PCI requires a highly specialized team of interventional cardiologists, nurses, lab 

technicians and imaging staff.  The advocates for removal stressed that this factor was applicable 

to many acute care services and some of those services were considered tertiary and some were 

not.  The Team acknowledged that may be the case, however the plain language of the factor is 

easily met nonetheless in the case of Elective PCI. 

b. Acute care hospital access.  All parties that applied the factors acknowledged that 

Elective PCI requires access to an acute care hospital and the Team agreed. 

c. Few providers.  Currently, ten of Washington’s hospitals are performing Elective PCI 

without also performing open heart surgery.  No matter how the data is reviewed, applying a 

standard definition of “few”, there are not few providers of Elective PCI in Washington State. 

d. Service broader than a procedure.  Here it is important to note the List refers 

specifically to “elective therapeutic cardiac catheterization.”  The Department has adopted rules 

that define “percutaneous coronary interventions” as “invasive but nonsurgical mechanical 

procedures and devices that are used by cardiologists for the revascularization of obstructed 

coronary arteries. These interventions include, but are not limited to: 

(a) Bare and drug-eluting stent implantation; 

(b) Percutaneous transluminal coronary angioplasty (PTCA); 

(c) Cutting balloon atherectomy; 

(d) Rotational atherectomy; 

(e) Directional atherectomy; 

(f) Excimer laser angioplasty; 

(g) Extractional thrombectomy. 

The Team interpreted this latter definition to be a subset of the broader definition found 

in the List.  Advocates for and against both agreed that, at a minimum, six DRGs applied to 

Elective PCI.  Advocates for maintaining Elective PCI on the List felt that another twelve DRGs 

also applied and those DRGs represented a minimum of fourteen separate ICD-9 procedure 

codes.   In reviewing the submitted material, the Team again believed DRGs were an adequate 

way to gauge the variety in the service and when coupled with ICD-9 procedure codes and the 

need for substantial coordination between multi-disciplinary providers both pre- and post-

procedure, there was sufficient support to say the service was broader than a procedure.  
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e. Low use rate.  Material submitted differed on what could be categorized as a low use 

rate.  No matter which statistical method is chosen, the parties agreed that PCI is used at a rate 

higher than four of the other tertiary services, but lower than two of the other tertiary services. If 

the number of discharges is adjusted to only represent truly elective procedures, the use rate falls 

further.  Again, the Criteria does not offer much guidance, but the Team felt that so long as the 

use rate was in line with other tertiary services, it was appropriate to say Elective PCI has a low 

use rate.  

f. Volume correlated to structure, process and outcomes.  There is substantial and 

conclusive research that supports the conclusion that volume standards are a necessary aspect to 

maintain structure, process and outcomes of care.16 

g. Significant risk or consequence.  Elective PCI carries a lower mortality risk than 

almost all other tertiary services.  However, it is an interventional cardiac procedure associated 

with significant life-threatening risks including stroke, heart attack, rupture of a coronary artery.  

As detailed previously, this factor does not call for an evaluation of how often a risk or 

consequence must occur to count.  However, the risks to a patient are certainly significant and 

therefore the Team believed this factor was also met.  Additionally, the Team noted the lifelong 

consequences of Elective PCI in the lives of patients, including use of antiplatelet medications as 

support for this factor. 

Six of the factors from the Criteria were clearly met.  There are valid, substantive 

arguments on both sides of the issue.  However, in light of the Program’s statutory mandate to 

“promote, maintain, and assure the health of all citizens in the state, provide accessible health 

services, health manpower, health facilities, and other resources while controlling increases in 

costs, and recognize prevention as a high priority in health programs,”17 the Team found that the 

first, second and seventh factors were particularly important in the case of Elective PCI.  All of 

those factors support inclusion.  Therefore, the Team concluded there was substantial support for 

leaving Elective PCI on the List.  

 

                                                 
16 Id. Fn 14. 
17 RCW 70.38.015(1). 
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Clinical Decision Making

SCAI/ACC/AHA Expert Consensus Document: 2014
Update on Percutaneous Coronary Intervention Without

On-Site Surgical Backup

Gregory J. Dehmer,1* MD, James C. Blankenship,2 MD, Mehmet Cilingiroglu,3 MD,
James G. Dwyer,4 MD, Dmitriy N. Feldman,5 MD, Timothy J. Gardner,6 MD,

Cindy L. Grines,7 MD, and Mandeep Singh,8 MD, MPH

Key words: angioplasty; coronary artery bypass surgery; consensus

INTRODUCTION

In 2007, the Society for Cardiovascular Angiography
and Interventions (SCAI) published an Expert Consen-
sus Document titled “The Current Status and Future
Direction of Percutaneous Coronary Intervention with-
out On-Site Surgical Backup” [1]. This document sum-
marized the available data on the performance of
percutaneous coronary intervention (PCI) without on-
site surgery in the United States (US), reviewed the
existing literature, examined the recommendations for
the performance of PCI in this setting from several
professional organizations abroad and from experienced
programs in the US, defined the best practices for
facilities engaged in PCI without on-site surgery and
made recommendations for the future role of PCI with-
out on-site surgery.

Since publication of that document, new studies,
meta-analyses, and randomized trials have been pub-
lished comparing PCI with and without on-site surgery.
In addition, the total number of PCIs performed annu-
ally has decreased, reports about the overuse of PCI
have emerged, and appropriate use criteria for coronary
revascularization have been published. A noteworthy
change occurred in the 2011 PCI guideline in which
elective PCI was upgraded to Class IIb and primary
PCI was upgraded to Class IIa at facilities without on-
site surgery [2]. Several tables on the structure and
operation of programs without on-site surgery from the
2007 SCAI Expert Consensus Document were used in
the 2011 PCI guideline recommendations. Finally, new

updates of the ACCF/SCAI Expert Consensus Docu-
ment on Cardiac Catheterization Laboratory Standards
and the ACCF/AHA/SCAI Clinical Competence in
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Coronary Artery Interventional Procedures have been
published [3,4].

Although many of the concerns about the safety of
PCI without on-site surgery have been resolved, there
are new issues to consider as the delivery of PCI con-
tinues to evolve in the US. Accordingly, the SCAI,
ACCF, and AHA have engaged in this effort to reeval-
uate the current status of PCI without on-site surgery
in the US. The specific goals of this effort were to:

1. Determine current trends in the prevalence of PCI
without on-site surgery in the US;

2. Summarize new literature related to the performance
of PCI without on-site surgery;

3. Review existing guidelines, expert consensus docu-
ments, competency statements and other documents
related to PCI without on-site surgery and summa-
rize all relevant information into a single resource
document;

4. Outline the current best practice methods and
requirements for facilities engaged in performing
PCI without on-site surgery; and

5. Evaluate the role of PCI without on-site surgery
within the current US healthcare system.

Trends in the Performance of PCI

Although the use of PCI in the US had grown con-
siderably since the early 1980s, data from the Nation-
wide Inpatient Sample cited by the Agency for
Healthcare Research and Quality shows that the annual
volume of PCI procedures peaked in 2006 and has

since declined by over 30% [5]. Numerous factors
have contributed to this decline, including a reduction
in restenosis by drug-eluting stents, a greater emphasis
on medical therapy for the treatment of stable coronary
artery disease, enhanced primary and secondary pre-
vention efforts, a reduction in the incidence of ST-
segment elevation myocardial infarction (STEMI), the
increasing use of techniques such as fractional flow
reserve to better evaluate lesion severity and the devel-
opment and application of appropriate use criteria
[5,6]. As a result of these factors, many operators and
hospitals now have low-volume practices. Using data
from 2008, Maroney et al. estimated that 61% of inter-
ventional cardiologists performed 40 or fewer Medicare
fee-for-service PCIs annually [7]. Clinical data from
1298 facilities reporting to the National Cardiovascular
Data Registry (NCDR) show that 49% of facilities per-
formed �400 PCIs and 26% performed �200 PCIs
annually (Fig. F11) [8]. Approximately 33% of facilities
had no on-site surgery, and among these, 65% (282
facilities) had an annual case volume of �200 PCI pro-
cedures.

Across the US, PCI without on-site surgery has
increased since 2007. The writing committee assessed
the current use of PCI without on-site surgery from a
survey of ACC Governors for each state, data from
industry sources and direct contact with physicians in
various states (Fig. F22). Currently, 45 states allow both
primary and elective PCI without on-site surgery, 4
states allow only primary PCI without on-site surgery,
and 1 state prohibits PCI without on-site surgery. PCI
without on-site surgery is regulated by the State
Department of Health in 34 states but is unregulated in
the remaining 16 states. Elective PCI without on-site
surgery was allowed at selected facilities in 9 states
but only as part of statewide demonstration projects or
to allow participation in the Cardiovascular Patient
Outcomes Research Team (CPORT) Nonprimary PCI
(CPORT-E) trial [9]. Since the conclusion of CPORT-
E, the use of PCI without on-site surgery is being
revaluated in several of these states. PCI without on-
site surgery is currently performed in 19 of the 65 car-
diac catheterization laboratories within the Veterans
Health Administration [10].

Recent Literature on PCI Without On-site Surgery

Since 2006, 11 original studies and 3 meta-analyses
on the topic of PCI without on-site surgery have been
identified by a computerized systematic literature
search using Medline (PubMed and Ovid) and
Cochrane Databases [9,11–23].

Primary PCI without on-site surgery. Seven
studies and 2 meta-analyses of primary PCI showed no

Fig. 1. PCI volume at facilities with and without cardiac sur-
gery. (Reproduced from Ref [8] with permission. [Color figure
can be viewed in the online issue, which is available at
wileyonlinelibrary.com.]
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difference for in-hospital or 30-day mortality between
sites with and without on-site surgery (TableT1 I). None
of the individual studies examining the occurrence of
emergency CABG surgery after primary PCI showed a
difference between sites with and without on-site sur-
gery. However, 1 meta-analysis showed that sites with-
out on-site surgery had a lower occurrence of
emergency CABG surgery after primary PCI (odds ra-
tio, 0.53; 95% confidence interval 0.35–0.79) [20].

PCI without on-site surgery for conditions other

than STEMI. Eight studies examined nonprimary
PCI at sites with and without on-site surgery (Table

T2 II). The majority of studies and meta-analyses showed
no difference in mortality or a need for emergency
CABG at sites without on-site surgery. One study at a
high-volume facility performing only elective PCIs and
staffed by high-volume interventionalists showed a
lower mortality at the facility without on-site surgery
(OR, 0.11; 95% CI 0.01–0.79) [21]. However, the
baseline clinical and angiographic characteristics of the
study groups with and without on-site surgery were
sufficiently different that a meaningful adjusted analy-
sis could not be performed, and there is therefore the
possibility of a case selection bias.

Two randomized trials of nonprimary PCI have now
been published. The CPORT-E trial randomized over
18,000 patients in a 1 : 3 ratio to undergo PCI at hos-
pitals with and without on-site cardiac surgery, respec-
tively [9]. High-risk patients were excluded, as was the
use of atherectomy devices. The trial had 2 primary
endpoints: 6-week mortality and 9-month incidence of
major adverse cardiac events (composite of death,

Q-wave myocardial infarction, or target-vessel revascu-
larization). The 6-week mortality rate was 0.9% at hos-
pitals without on-site surgery compared with 1.0% at
those with on-site surgery (P ¼ 0.004 for noninferior-
ity). The 9-month rates of major adverse cardiac events
were 11.2% and 12.1% at hospitals with and without
on-site surgery, respectively (P ¼ 0.05 for noninferior-
ity). A similar, but smaller randomized study of none-
mergency PCI was performed in Massachusetts
hospitals [11]. The rates of major adverse cardiac
events were 9.5% in hospitals without on-site cardiac
surgery and 9.4% in hospitals with on-site cardiac sur-
gery at 30 days (relative risk, 1.00; 95% one-sided
upper confidence limit, 1.22; P < 0.001 for noninfer-
iority) and 17.3% and 17.8%, respectively, at 12
months (relative risk, 0.98; 95% one-sided upper confi-
dence limit, 1.13; P < 0.001 for noninferiority). The
individual rates of death, myocardial infarction, repeat
revascularization and stroke did not differ significantly
between the groups at either time point.

Three meta-analyses conducted primarily with registry
data have examined the use of nonprimary PCI at facili-
ties with and without on-site surgery [19,20,23]. Overall,
the mortality rate and need for emergency CABG surgery
did not differ between hospitals with and without on-site
surgery. In 1 meta-analysis, after adjusting for publica-
tion bias, the mortality rate for nonprimary PCI was 25%
higher at centers without on-site surgery compared with
centers that had on-site surgery (OR, 1.25; 95% CI, 1.01–
1.53; P ¼ 0.04) [20]. However, it is important to note
that these meta-analyses preceded the publication of the
2 randomized trials [9,11]. Therefore, based on these

Fig. 2. Change in the availability of PCI without on-site surgery from 2007 to 2013. The num-
bers shown indicate the number of states where primary and nonprimary PCI without on-site
surgery are allowed.
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recent studies, there is no indication of increased mortal-
ity or a greater need for emergency CABG for either pri-
mary or nonprimary PCI at sites without on-site cardiac
surgery.

Guidelines, Competency Documents, Policy
Statements, and Other Programs

Since 2007, there have been several new documents
published that provide guidance for the performance of
PCI without on-site surgery. Each new document
builds incrementally upon the recommendations from
prior documents with slight modifications based on
new information. The recommendations for PCI pro-
grams without on-site surgery are maturing and becom-
ing uniform over time through the vetting of these
recommendations by numerous separate writing com-
mittees and undergoing extensive external reviews dur-
ing document development. Key recommendations for
PCI without on-site surgery from those documents are
briefly summarized below and have been combined to
develop the unified recommendations in this document.

2009 Focused Guideline Update on the
Management of Patients with STEMI and
Guideline Update on PCI

The 2009 focused update of the ACC/AHA guidelines
for the management of patients with STEMI and the
ACC/AHA/SCAI guidelines on PCI has been superseded
by newer separate guidelines for STEMI and PCI
[2,24,25]. However, a number of the recommendations
from the 2009 document regarding triage and transfer of
patients and the development of local STEMI systems
have been incorporated into the current document.

2011 ACCF/AHA/SCAI Guideline for Percutaneous
Coronary Intervention

Compared with prior guidelines, the 2011 ACCF/
AHA/SCAI Guidelines for Percutaneous Coronary Inter-
vention stipulated new classification ratings for both pri-
mary and elective PCI at hospitals without on-site cardiac
surgery [2]. Primary PCI was assigned a class IIa recom-
mendation (Level of Evidence: B) stating that primary
PCI is “reasonable,” provided appropriate planning for
program development has been accomplished. Previ-
ously, this was assigned a class IIb recommendation.
Elective PCI, previously assigned a class III recommen-
dation, was given a class IIb recommendation (Level of
Evidence: B) stating it “might be considered in hospitals
without on-site cardiac surgery, provided that appropriate
planning for program development has been accom-
plished and rigorous clinical and angiographic criteria are
used for proper patient selection”. Elective PCI without

on-site cardiac surgical backup was considered appropri-
ate only when performed by experienced operators, with
complication rates and outcomes equivalent or superior
to national benchmarks. Importantly, the ACCF/AHA/
SCAI PCI guidelines state, “desires for personal or insti-
tutional financial gain, prestige, market share, or other
similar motives are not appropriate considerations for ini-
tiation of PCI programs without on-site cardiac surgery.”
The guideline assigns a class III recommendation (Level
of Evidence: C) to performing primary or elective PCI in
hospitals without on-site cardiac surgery without a proven
plan for rapid transport to a cardiac surgery operating
room in a nearby hospital and without appropriate hemo-
dynamic support capability for transfers. The 2011 PCI
guideline document adapted personnel, facility, operator
and structural requirements for PCI without on-site sur-
gery from the 2007 SCAI Expert Consensus document
[1]. New facility and operator volume requirements were
not addressed in the 2011 PCI guidelines but deferred to
the 2013 PCI Clinical Competency document [4]. In
2011, ACCF/AHA also published a Guideline for Coro-
nary Artery Bypass Surgery that did not discuss the per-
formance of PCI without on-site surgery [26].

2012 ACCF/SCAI Expert Consensus Document on
Cardiac Catheterization Laboratory Standards
Update

Similar to the 2011 PCI guidelines, this document pre-
sented requirements for PCI at facilities without on-site
cardiac surgery that were derived from the 2007 SCAI
expert consensus document with some modifications [3].
This document also presented criteria for excluding
patients, based on risk and lesion characteristics, from
PCI at facilities without on-site cardiac surgery. The
document prescribed the quality assurance/quality
improvement (QA/QI) program necessary for all cardiac
catheterization laboratories with specific recommenda-
tions for structure, process, and outcome variables
appropriate for monitoring. Moreover, it recommended
that all major complications be reviewed by the QA/QI
committee at least every 6 months and that any individ-
ual operator with complication rates above benchmarks
for 2 consecutive 6-month intervals should have the
issue directly addressed by the QA director with a writ-
ten plan for remediation. The document also recom-
mended that a random sample of cases from all
operators should be reviewed at least annually.

2013 ACCF/AHA/SCAI Update of the Clinical
Competence Statement on Coronary Artery
Interventional Procedures

In addition to defining numerous requirements for op-
erator competency, new operator, and facility PCI
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volume requirements were established [4]. Reflecting the
overall decline in PCI volumes, this document recom-
mended that laboratories performing both primary and
elective PCI, with and without on-site cardiac surgery,
should perform a minimum of 200 PCIs annually. Labo-
ratories performing <200 cases annually must have strin-
gent systems and process protocols in place with close
monitoring of clinical outcomes and additional strategies
that promote adequate operator and catheterization labo-
ratory staff experience through collaborative relation-
ships with larger volume facilities. The existence of
laboratories performing <200 PCIs annually that are not
serving isolated or underserved populations should be
questioned, and any laboratory that cannot maintain satis-
factory outcomes should be closed. This recommendation
was based on an extensive review of studies that identi-
fied a signal suggesting worse outcomes in laboratories
performing <200 PCIs annually. The writing committee
recommended that operators perform a minimum of 50
PCIs annually [averaged over 2 years], including no less
than 11 primary PCIs annually. Ideally, these procedures
should be performed in institutions performing >200
total and >36 primary PCI procedures annually. How-
ever, it was emphasized that individual operator volume
is but one of several factors that should be considered in
assessing operator competence, which include lifetime
experience, institutional volume, the operator’s other car-
diovascular interventions and quality assessment of the
operator’s ongoing performance. Operators who cannot
maintain these case volume recommendations at their
primary practice site should maintain privileges and con-
tinue to perform PCI procedures at a high-volume institu-
tion with on-site surgical backup to meet annual volume
requirements. It was also recommended that operators
should be board certified in interventional cardiology and
maintain certification, with the exception of operators
who have received equivalent training outside the US
and are ineligible for board certification in the US.

2013 ACCF/AHA Guideline for the Management
of ST-Elevation Myocardial Infarction

This document did not specifically comment on PCI
without on-site cardiac surgery but supported the 2011
ACCF/AHA/SCAI PCI guidelines recommendations
[25]. It recommended that primary PCI be performed in
high-volume, well-equipped centers with experienced
interventional cardiologists, and skilled support staff.

2010 European Society of Cardiology and
European Association for Cardio-Thoracic Sur-
gery Guidelines

In contrast to the 2011 ACC/AHA/SCAI PCI guide-
lines, the 2010 European Society of Cardiology and

the European Association for Cardio-Thoracic Surgery
guidelines on myocardial revascularization do not com-
ment on PCI without on-site surgery or issues related
to institutional or operator competency [27]. However,
the European guidelines continue to stress the impor-
tance of full disclosure regarding the lack of availabil-
ity of on-site cardiac surgery and the inadvisability of
performing PCI for high-risk patients/lesions at facili-
ties that do not have on-site surgical backup.

The European guidelines for STEMI do not provide
specific recommendations regarding PCI at centers
without on-site surgery [28]. Rather, emphasis is
placed on the development of networks between hospi-
tals with differing levels of technology, connected by
an efficient emergency transport system. To maximize
staff experience, the guidelines recommend that pri-
mary PCI centers perform procedures 24 h a day, 7
days a week for all STEMI patients.

Other models mentioned in the European guidelines,
although not ideal, include weekly or daily rotation of
primary PCI centers or multiple primary PCI centers in
the same region. Hospitals that cannot offer a 24/7
service for primary PCI should be allowed to perform
primary PCI in patients already admitted for another
reason and who develop STEMI during their hospital
stay. These hospitals should, however, be discouraged
from initiating a service limited to daytime or within-
hours primary PCI, because this generates confusion
with Emergency Medical Services (EMS) operators
and is unlikely to match the door-to-balloon time and
quality of intervention of focused 24/7 primary PCI
centers. In a survey of European countries, the mean
population served by a single primary PCI center var-
ied between 0.3 and 7.4 million inhabitants. In coun-
tries offering primary PCI services to the majority of
their STEMI patients, this population varied between
0.3 and 1.1 million per center [29]. In small service
areas, experience can be suboptimal due to an insuffi-
cient number of STEMI patients, but the optimal size
of a catchment area could not be clearly defined. For
geographical areas where the expected transfer time to
a primary PCI center makes it impossible to achieve
satisfactory reperfusion times, thrombolysis with subse-
quent immediate transfer to a primary PCI center has
been endorsed. Although there is a risk of intracranial
bleeding, a potential role for this strategy in selected
circumstances has been emphasized [30].

Other Guidelines and Recommendations

The 2007 SCAI Expert Consensus Document sum-
marized the recommendations from the British Cardiac
Society and British Cardiovascular Intervention Soci-
ety, the Cardiac Society of Australia and New Zealand
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(CSANZ), the Spanish Society of Cardiology, the Bra-
zilian Society of Hemodynamics and Interventional
Cardiology (Sociedade Brasileira de Hemodinamica e
Cardiologia Intervencionista) and from several other
countries [31–39]. Since 2007, only the guidelines
from CSANZ have been updated, most recently in
2011 [32]. CSANZ guidelines state that primary PCI
without on-site surgery should be performed: (a) by
operators and institutions meeting the overall require-
ments and standards of primary PCI centers; (b) by
institutions with a proven plan for rapid transport to a
cardiac surgical center; (c) in a timely fashion (<90
min); and (d) using rigorous case selection criteria.
The CSANZ guidelines acknowledged that rural
patients might have limited access to diagnostic angi-
ography and PCI, and providing these services at insti-
tutions without on-site surgery by appropriately trained
individuals facilitates equity of access, which should
result in improved quality of care. However, the
CSANZ guidelines also specifically state that rural and
regional centers should not perform elective, high-risk
PCI procedures if they are located more than 1 hour
travel time from cardiac surgery centers.

AHA Policy Statement on PCI Without Surgical
Backup

In March 2012, the AHA issued a policy statement
on PCI without surgical backup defining two major
reasons for providing PCI without on-site surgery [40].
First, PCI without on-site surgery is considered reason-
able if the intent is to provide high quality timely pri-
mary PCI for patients with STEMI. The statement
recommended that each community and facility in the
community have an agreed-upon plan for how STEMI
patients are to be treated. The plan should indicate hos-
pitals that should receive STEMI patients from EMS
units capable of obtaining diagnostic electrocardio-
grams, the management at the initial receiving hospital
and written criteria and agreements for the expeditious
transfer of patients from nonPCI-capable to PCI-
capable facilities. Second, PCI without on-site surgery
is a reasonable consideration for providing local care
to patients and families who do not want to travel sig-
nificant distances or who have certain preferred local
physicians. This is an important consideration, but the
policy statement emphasized that evolving evidence
suggests that such centers should have mechanisms in
place to ensure high quality care. In addition to empha-
sizing the current guideline classifications for PCI
without on-site surgery, the AHA policy statement pro-
vided recommendations for states wishing to address
the issue of PCI without on-site surgery through the
regulation of legislation.

Mission Lifeline

The Mission Lifeline program developed in 2006
from a series of conferences sponsored by the AHA
and has continued to mature [41–43]. The goal of Mis-
sion Lifeline is to improve the quality of care and out-
comes for patients with STEMI and to improve
healthcare system readiness and response to STEMI.
An important focus of Mission Lifeline is to increase
the number of patients with timely access to primary
PCI. Criteria for the structure and operation of a
STEMI referral and STEMI-receiving hospitals are part
of the Mission Lifeline initiative and apply to facilities
without on-site surgery.

Door-to-Balloon Alliance

The Door-to-Balloon [D2BTM] effort began in Janu-
ary 2006 when the ACC recognized the need to reduce
D2B times for patients with STEMI. This led to the
development of a national initiative to achieve D2B
times �90 min for at least 75% of nontransfer primary
PCI patients with STEMI in participating hospitals per-
forming primary PCI. This alliance consists of a
nationwide network of hospitals, physician champions
and strategic partners committed to improving D2B
times. Participation in the Alliance provides the neces-
sary tools; information and support for helping hospi-
tals achieve the D2B treatment goals and encourages
the use of real-time performance feedback on D2B
times to drive the quality improvement effort [44]. The
D2B program has been highly successful, having
achieved its initial goals [45].

Access to Primary PCI in the United States

Data from the American Hospital Association and
the 2000 US Census were used to estimate the propor-
tion of the adult population (�18 years of age) who
lived within 60 min of a PCI hospital [46]. An esti-
mated 79.0% lived within a 1 hour drive of a PCI hos-
pital, with a median driving time of 11.3 min. Even
among those living closer to non-PCI hospitals, 74%
would experience <30 min of additional delay with a
direct referral to a PCI hospital. Approximately 5 years
later, Concannon et al., using similar data sources and
methodology, showed that despite a 44% relative
increase in the number of facilities capable of perform-
ing PCI, the number of adults within a 1 hour drive of
a PCI facility increased to only 79.9%, with the me-
dian driving time reduced by <1 min to 10.5 min [47].
Access in rural areas remained far less than in urban
areas, with driving times reduced for only 9% of the
population compared with the earlier survey. These
findings mirrored a smaller experience in Michigan
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where expansion of primary PCI to 12 hospitals with-
out on-site surgery increased access for only 4.8% of
the population [48]. Finally, Horwitz et al. showed that
hospitals are more likely to introduce new invasive car-
diac services when neighboring hospitals already offer
such services and confirmed that the increase in the
number of hospitals offering invasive cardiac services
has not led to a corresponding increase in geographic
access [49]. In total, these data support the argument
that the addition of more PCI centers has not substan-
tially improved access to PCI services for most
patients.

Financial Considerations for Facilities Providing
PCI Without On-site Surgery

Medicare payments to hospitals for invasive cardiac
procedures have generally remained favorable,
although physician reimbursement has decreased. Per-
case revenue margins for PCI are typically higher than
the overall hospital operating margins, and PCI
improves the hospital case mix index. PCI programs
bring prestige to an institution, and STEMI is one of
the most prestigious diseases for treatment [50,51]. The
push to develop rapid STEMI care has led many to
currently advocate for EMS bypassing non-PCI hospi-
tals; there is even consideration being given to triaging
patients based on D2B metrics. Exclusion from provid-
ing STEMI care might be a lesser financial concern
than the loss of downstream revenue from additional
testing in patients suspected of having an acute coro-
nary syndrome. This includes not only testing per-
formed to exclude CAD as the cause of chest pain but
also testing to evaluate noncardiac causes of chest
pain. This can be an additional financial motivator for
developing PCI facilities [52]. How the further bun-
dling of payments and reimbursements on a global or
capitated basis by accountable care organizations
(ACO) will affect PCI programs is unclear at this time,
but given the concerns about the cost of healthcare,
increases in payments are unlikely [53,54]. However,
even in an ACO environment, hospitals might benefit
from keeping cardiovascular procedures in-house where
they have the ability to control costs rather than trans-
fering patients to tertiary hospitals.

The Volume-Outcome Relationship for PCI and
the Certificate of Need

There are 26 states with Certificate of Need (CON)
regulations for the development of cardiac catheteriza-
tion laboratories, but the effect of such regulations is
uncertain. Ho et al. found that the removal of state car-
diac CON regulations was associated with an increase
in the number of hospitals performing CABG and PCI,

but the statewide number of procedures was
unchanged. The average procedure volume per hospital
for both CABG and PCI therefore declined [55]. De-
spite this, they found no evidence that CON regulations
lowered procedural mortality rates for CABG or PCI.
In other studies, CON regulation of cardiac catheteriza-
tion was associated with care that was judged more
appropriate, whereas the removal of CON regulation of
cardiac surgery has been associated with an increase in
low-volume cardiac surgical centers and increased mor-
tality [56,57]. Concerns have been raised that the prolif-
eration of small centers performing complex procedures
that have a small but definite risk of important compli-
cations might dilute the ability to provide efficient high
quality service [52,58]. Reduced mortality has been
associated with an increased volume of primary PCI
procedures in centers, higher volume operators, total
volume of PCIs in centers, and the commitment of a
center to provide PCI rather than fibrinolytic therapy
[59–63]. Lieu et al. reported that redundant or low-
volume primary PCI programs were cost ineffective
[64]. Elective PCI at centers without on-site surgery was
more expensive than PCI at centers with on-site surgery
in one case-matched study [65]. In addition, the high
fixed costs of a cardiac surgery program in the face of
decreasing surgical volumes is leading to the consolida-
tion of numerous smaller surgery programs, depriving
some PCI programs of surgical backup.

The issue of a PCI volume-outcome relationship was
extensively reviewed in the 2013 PCI Competency docu-
ment for centers with and without on-site surgery and for
primary and elective PCI [4]. The document concluded
that in the current era, volume-outcome relationships are
not as robust as in the past when balloon angioplasty was
the only treatment modality. However, an institutional
volume threshold of <200 PCIs annually appeared to be
consistently associated with worse outcomes. Primary PCI
volume � the guideline-recommended minimum of 36
annually was associated with worse in-hospital mortality
in a recent series of over 86,000 patients in the NCDR
[66]. The cutoff points of <200 total PCIs annually and
�36 primary PCIs annually has important implications
because 26% of the PCI facilities submitting data to the
NCDR performed �200 total PCIs annually and 38% per-
formed �36 primary PCIs annually [8,66]. Recent data
suggested a modest volume-outcome relationship for vari-
ables other than mortality, but these data have limitations
and are not consistent across all studies [4]. Although
there was an association between annual PCI volumes
<200 and worse outcomes, there was no association
between higher annual hospital volumes and improved
outcomes at higher volume PCI centers. There was less
evidence to support a threshold for individual operator
volume for both elective and primary PCI.
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TABLE III. Facility Requirements for PCI Programs Without On-Site Surgery

General Recommendations Source

Requisite support equipment must be available and in good working order to respond to emergency situations. PCI-GL

PCI-CS

ML

Should demonstrate appropriate planning for program development and should complete both a primary PCI devel-

opment program and an elective PCI development program. Program developments to include routine care pro-

cess and case selection review.

AHA

D2B

Full support from hospital administration in fulfilling the necessary institutional requirements, including appropriate

support services such as intensive care, advanced imaging (CT, MR and other vascular imaging), respiratory care,

blood bank and nephrology consultation with access to dialysis.

PCI-GL, PCI-CS

ECD

The institution should have systems for credentialing and governing the PCI program. On-site data collection, qual-

ity assessment, quality improvement and error management are essential. Each institution must establish an

ongoing mechanism for valid and continuous peer review of its quality and outcomes. A quality improvement

program should routinely 1) review quality and outcomes of the entire program; 2) review results of individual

operators; 3) include risk adjustment; 4) provide peer review of difficult or complicated cases; and 5) perform

random case reviews. The review process should assess the appropriateness of the interventional procedures. Eval-

uation should include the clinical indications for the procedure, technical performance and the quality and inter-

pretation of the coronary angiograms.

PCI-CS, AHA, PCI-GL

ECD

Written agreements for emergency transfer of patients to a facility with cardiac surgery must exist. Transport proto-

cols should be tested a minimum of 2 times per year involving both the referring and receiving facility. Develop

agreements with a ground or air ambulance service capable of advanced life support and IABP transfer that guar-

antees a transport vehicle will be on-site to begin transport in �30 min and arrival at the surgical hospital within
60 min of the decision to declare the need for emergency surgery. Tertiary facility must agree to accept emergent

and nonemergent transfers for additional medical care, cardiac surgery or intervention. Tertiary centers should be
able to establish cardiopulmonary bypass on emergency transfer patients within <120 min of an urgent referral.

PCI-GL, AHA

PCI-CS

ECD

New

Well-equipped and maintained cardiac catheterization laboratory with high-resolution digital imaging capability. The

capability for real-time transfer of images and hemodynamic data [via T-1 transmission line] as well as audio and

video images to review terminals for consultation at the facility providing surgical backup support is highly rec-

ommended.

PCI-GL

PCI-CS

ML

Appropriate inventory of interventional equipment, including guide catheters, balloons and stents in multiple sizes;

thrombectomy and distal protection devices; covered stents; temporary pacemakers; and pericardiocentesis trays.

Access to other diagnostic modalities such as intravascular ultrasound and fractional flow reserve is required.

Rotational or other atherectomy devices and the treatment of CTOs should not be performed in facilities without

on-site surgery.

PCI-GL, PCI-CS

New

Meticulous clinical and angiographic selection criteria for PCI (Table V). PCI-GL, AHA

Participation in a national data registry, such as the ACC NCDR in the United States is required. This allows bench-

marking, risk adjustment and facilitates outcomes analysis of local data.

PCI-GL

ECD

AHA

A program should be in place to track and ensure treatments with ACC/AHA guideline-based Class I therapies, both

acutely and at discharge.

PCI-CS, ML

Full service laboratories [both primary and elective PCI, with and without on-site cardiac surgery] performing <200

cases annually must have stringent systems and process protocols with close monitoring of clinical outcomes and

additional strategies that promote adequate operator and catheterization laboratory staff experience through collab-

orative relationships with larger volume facilities. Both physicians and staff should have the opportunity to work

at a high volume center to enhance their skills. The continued operation of laboratories performing <200 proce-

dures annually that are not serving isolated or underserved populations should be questioned and any laboratory

that cannot maintain satisfactory outcomes should be closed.

PCI-CS

Geographic isolation exists if the emergency transport time to another facility for a STEMI patient is >30 min. New
Satisfactory outcomes should be defined by each local facility as part of their quality review process and should be

based on national or regional benchmarks. Programs that fail to meet their established criteria for satisfactory per-

formance for 2 consecutive quarters must undertake efforts to improve engaging outside experts if necessary. Fail-

ure to improve quality metrics should also be grounds for program closure regardless of the location.

ML

PCI-CS

D2B

As part of the local continuous quality improvement program, there should be a regular review of all patients trans-

ferred for emergency surgery with the outcome of surgery and identification of improvement opportunities.

PCI-GL
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Recommendations

We have provided recommendations for PCI without
on-site surgery that are a composite of recommenda-
tions from the 2007 SCAI Expert Consensus Statement,
the 2011 PCI guidelines, the 2012 Expert Consensus
Document on Cardiac Catheterization Laboratory
Standards, the 2013 PCI Competency statement and

recommendations from the policy statement of the
American Heart Association and requirements for the
Mission Lifeline program and D2B Alliance [1–
4,40,43,44]. Redundant recommendations from these
documents were consolidated, and the writing commit-
tee included several new recommendations consistent
with evolving practice standards.

TABLE III. Continued

General Recommendations Source

STEMI Treatment Recommendations

Each community should develop a STEMI system of care that follows standards at least as strong as those devel-

oped for Mission Lifeline, including:

� Performance of primary PCI as the first-choice treatment for STEMI to ensure streamlined care paths and

increased case volumes.

� A process for prehospital identification and activation.

� Protocols for triage, diagnosis and cardiac catheterization laboratory activation should be established within the

primary PCI hospital/STEMI-Receiving Center.

� A single activation phone call should alert the STEMI team. Criteria for EMS activation of the cardiac catheter-

ization laboratory should be established in conjunction with EMS providers.

� Transfer protocols for patients who arrive at STEMI referral centers who are in cardiogenic shock and/or are

primary PCI candidates ineligible for fibrinolytic drugs.

2009

PCI-GL

2011

PCI-GL

ML

D2B

STEMI receiving centers should be available and on-call 24 hours/7 days a week (no diversion) to perform primary

PCI. Primary PCI should not be performed at facilities unless it is provided on a 24/7 schedule.a The cardiac cath-

eterization laboratory staff and interventional cardiologist should arrive within 30 min of a STEMI activation call.

Facilities should have a plan for triage and treatment of simultaneous presentation of STEMI patients.

PCI-GL, AHA

ML

STEMI receiving centers should perform a minimum of 36 primary PCI procedures annually, and these procedures

should ideally be performed at facilities that perform a minimum of 200 total PCI procedures annually.

PCI-GL

PCI-CS

ML

Facilities performing only primary PCI should perform a minimum of 36 primary PCIs annually and work in collab-

oration with a high volume PCI facility to ensure good outcomes

PCI-GL

PCI-CS

There should be a recognized STEMI-Receiving Center liaison/system coordinator to the system and a recognized

physician champion.

ML

The STEMI-Receiving Centers should participate in the Mission Lifeline-approved data collection tool, ACTION

Registry-Get with the GuidelinesTM.

ML

D2B

They should also participate in the regional Mission Lifeline Stakeholder group (if available) to contribute to the de-

velopment of a regional STEMI System of Care Plan

ML

Monthly multidisciplinary team meetings to evaluate outcomes and quality improvement data. Operational issues

should be reviewed, problems identified, and solutions implemented. The following measurements should be eval-

uated on an ongoing basis:

a. Door-to-first device time, nontransfer patients

b. STEMI Referral Hospital ED door-to-balloon [first device used] time

c. First medical contact to balloon inflation [first device used] time, nontransfer patients

d. First medical contact to balloon inflation [first device used] time, transfer patients

e. Proportion of eligible patients receiving reperfusion therapy

f. Proportion of eligible patients administered guideline-based class I therapies

g. Proportion of patients with field diagnosis of STEMI and activation of the Cardiac Catheterization Laboratory

for intended primary PCI who

i. do not undergo acute catheterization because of misdiagnosis

ii. undergo acute catheterization and found to have no elevation in cardiac biomarkers and no revascularization

in the first 24 h

h. In-hospital mortality

ML

aRequired for U.S. facilities but might not be possible for all facilities worldwide.

ACC, American College of Cardiology; AHA, American Heart Association policy statement; CT, computed tomography; CTO, chronic total occlu-

sion; D2B, Door-to-Balloon Alliance; ECD, 2012 Expert Consensus Document on Cardiac Catheterization Standards; EMS, emergency medical sys-

tems; GL, Guidelines; IABP, intra-aortic balloon pump; IVUS, intravascular ultrasound; ML, Mission Lifeline; MR, magnetic resonance; New, New

recommendation in this document; NCDR, National Cardiovascular Data Registry; PCI-CS, 2013 PCI Competency Statement; PCI-GL, 2011 ACCF/

AHA/SCAI PCI guidelines; PCI, percutaneous coronary intervention; SCAI, Society for Cardiovascular Angiography and Interventions; and STEMI,

ST-segment elevation myocardial infarction.

Italics font: New or modified recommendation in the document.
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Facility Requirements for PCI Programs Without
On-Site Surgery

Facility requirements are similar to those presented
in past documents but now include a greater emphasis
on the presence of quality review programs for facili-
ties and operators, as described in the 2013 PCI com-
petency document (4) (TableT3 III). Diagnostic
modalities such as IVUS and especially fractional flow
reserve previously considered desirable for facilities
without on-site surgery have now increased in impor-
tance and are necessary for all PCI centers.

The 2013 PCI Competency Document identified a sig-
nal suggesting that an institutional volume threshold of
<200 PCIs/year was associated with worse outcomes.
Therefore, the 2013 Competency Document recom-
mended that the continued operation of laboratories per-
forming <200 procedures annually that are not serving

isolated or underserved populations be questioned and

that any laboratory that cannot maintain satisfactory out-

comes should be closed. Past documents have not speci-

fied any criteria for geographic isolation. The writing

committee suggests it be defined not by distance but by

the time required for emergency transport of a STEMI

patient to another facility. Hospitals justify the creation

of new PCI centers without on-site surgery by stating that

they improve access for geographically under-served

populations and allow patients to be cared for in close ge-

ographic proximity to their own families and physicians.

However, multiple low-volume and partial-service PCI

centers within a geographic area diffuse PCI expertise,

increase costs for the overall health system and have not

been shown to improve access [46–49]. If the transfer

time is �30 min, it is reasonable to assume that transfer

to the nearest PCI center will provide reperfusion as rap-

idly as if it were available at the first hospital. For trans-

port times longer than 30 min, performing PCI on-site is

likely to be quicker than a transfer. The development of

PCI facilities within a 30-min emergency transfer time to

an established facility is therefore strongly discouraged.
What constitutes a reasonable transport time for a

patient requiring emergency surgery has not been consis-
tently addressed in prior documents. Both CPORT-E and
MASS-COMM studies provide guidance contained in
their on-line supplementary materials [9,11]. Both
require a transport vehicle to be available to begin trans-
port within 30 min and arrival at the surgical hospital
within 60 min of the decision to declare the need for
emergency surgery. MASS-COMM further recommends
that surgical intervention begin within 120 min. Given
the existing data on the distribution of PCI facilities in
the US, the performance of elective PCI at facilities that
cannot meet these transfer times is discouraged [46,47].

TABLE IV. Personnel Requirements for PCI Programs Without On-Site Surgery

Personnel Recommendations Source

Experienced nursing and technical laboratory staff with training in interventional laboratories. Personnel must be

comfortable treating acutely ill patients with hemodynamic and electrical instability.

PCI GL

PCI-CS

Coronary care unit nursing staff must be experienced and comfortable with invasive hemodynamic monitoring, oper-

ation of temporary pacemaker, management of IABP, management of in-dwelling arterial/venous sheaths and

identifying potential complications such as abrupt closure, recurrent ischemia and access site complications.

PCI-GL

PCI-CS

New
Personnel should be capable of endotracheal intubation and ventilator management both on-site and during transfer

if necessary.

PCI-GL

Operators should have ABIM board certification in interventional cardiology and maintain certification, with the

exception of operators who have gone through equivalent training outside the United States and are ineligible for

ABIM certification and recertification exams.

PCI-CS,

Interventional cardiologists should perform a minimum of 50 coronary interventional procedures per year [averaged

over a 2-year period] to maintain competency.

PCI-CS

Primary PCI should be performed by experienced operators who perform a minimum of 50 elective PCI procedures

per year and, ideally, at least 11 primary PCI procedures per year. Ideally, these procedures should be performed

in institutions that perform more than 200 elective PCIs per year and more than 36 primary PCI procedures for

STEMI per year.

PCI-CS

ML

Facilities should develop internal review processes to assess operators performing <50 PCIs annually. Individual op-

erator level volume is one of several factors that should be considered in assessing operator competence, which

include lifetime experience, institutional volume, individual operator’s other cardiovascular interventions and

quality assessment of the operator’s ongoing performance.

PCI-CS

It is unwise for a newly trained interventional cardiologist to start a new PCI program. Newly trained interventional
cardiologists joining an established PCI program should be mentored by existing physicians until it is determined

their skills, judgment and outcomes are acceptable.

New

ABIM, American Board of Internal Medicine; ML, Mission Lifeline; PCI-CS, 2013 PCI Competency Statement; PCI-GL, 2011 ACCF/AHA/SCAI

PCI guidelines; IABP, intra-aortic balloon pump; New, new recommendation in this document; PCI, percutaneous coronary intervention; STEMI,

ST-segment elevation myocardial infarction.

Italics font: New or modified recommendation in the document.
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The 2013 PCI competency document also states that
any laboratory that cannot maintain satisfactory out-
comes should be closed; however, there is currently no
national definition for “satisfactory outcomes”. The
writing committee recommends that these be defined by

each PCI center, including those with on-site surgery, as
part of their quality review process, using national
benchmark data. Programs failing to meet established
criteria for satisfactory performance for two consecutive
quarters must undertake efforts to improve their

TABLE V. Recommendations for Off-Site Surgical Backup and Case Selection

Recommendations–Cardiologist–Cardiac Surgeon Interactions Source

Interventional cardiologists must establish a working relationship with cardiac surgeons at the receiving facility. PCI-GL

ECD

Cardiac surgeons should have privileges at the referring facility to allow review of treatment options as time allows. PCI-GL

ECD

Ideally, face-to-face meetings between cardiothoracic surgeons and cardiologists involved should occur on a regular

basis (Heart Team approach) especially for the discussion of management of patients undergoing nonprimary PCI
who have left main, three-vessel CAD or two-vessel CAD with involvement of the LAD or comorbidities such as

diabetes, depressed LV function or complex anatomy.

PCI-GL

ECD

New

Cardiac surgeon and receiving hospital agree to provide cardiac surgical backup for urgent cases at all hours and for

elective cases at mutually agreed hours.

PCI-GL

ECD

Surgeon and receiving facility ensure that patients will be accepted based on medical condition, capacity of surgeon

to provide services at the time of request and availability of resources. If this cannot be ensured before the start

of an elective procedure, the case should not be done at that time.

PCI-GL

ECD

Interventional cardiologists must review with surgeons the immediate needs and status of any patient transferred for

urgent surgery.

PCI-GL

ECD

Interventional cardiologist should be familiar with and have immediate access to appropriate life support devices,

such an intraaortic balloon pumps, and should be qualified for handling emergencies such as pericardial tampon-

ade and embolization.

PCI-GL

ECD

Hospital administrations from both facilities endorse the transfer agreement. PCI-GL

ECD

Transferring physicians obtain consent for surgery from patients or appropriate surrogates. PCI-GL

ECD

Initial informed consent for PCI discloses that the procedure is being performed without on-site surgical backup and

acknowledges the possibility of risks related to transfer. The consent process should include the risk of urgent sur-

gery and state that a written plan for transfer exists. Consent for PCI should be obtained before the procedure

and before any sedatives are given. Consent for PCI obtained while the patient is on the table is not informed
consent and is unacceptable in non-emergency situations.

PCI-GL

ECD

New

Recommendations - Case Selection and Management

Avoid intervention in patients with:

� >50% diameter stenosis of left main artery proximal to infarct-related lesion, especially if the area in jeopardy

is relatively small and overall LV function is not severely impaired.

� Long, calcified, or severely angulated target lesions at high risk for PCI failure with TIMI flow grade 3 present

during initial diagnostic angiography.

� Lesions in areas other than the infarct artery (unless they appeared to be flow limiting in patients with hemody-

namic instability or ongoing symptoms).

� Lesions with TIMI flow grade 3 in patients with left main or three-vessel disease where bypass surgery is likely

a superior revascularization strategy compared with PCI.

� Culprit lesions in more distal branches that jeopardize only a modest amount of myocardium when there is

more proximal disease that could be worsened by attempted intervention.

� Chronic total occlusion.

The management of patients with STEMI resuscitated from sudden cardiac death is complex, and decisions about
the need for immediate PCI with or without therapeutic hypothermia or possible transfer to a tertiary facility for

treatment should be individualized.

PCI-GL

ECD

New

Emergency transfer for coronary bypass surgery patients with

� High-grade left main or three-vessel coronary disease with clinical or hemodynamic instability after successful

or unsuccessful PCI of an occluded vessel and preferably with IABP support.

� Failed or unstable PCI result and ongoing ischemia, with IABP support during transfer.

PCI-GL

ECD

CTO, chronic total occlusion; ECD, 2012 Expert Consensus Document on Cardiac Catheterization Standards; PCI-GL, 2011 ACCF/AHA/SCAI PCI

Guidelines; IABP, intraaortic balloon pump; LV, left ventricle; New, new recommendation in this document; PCI, percutaneous coronary interven-

tion; TIMI, thrombolysis in myocardial Infarction.

Italics font: New or modified recommendation in the document
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performance, engaging outside experts if necessary.
Failure to improve quality metrics should lead to pro-
gram closure regardless of the location. To ensure
proper assessment and monitoring, laboratories are
required to submit data to a national data registry, have
regular meetings to discuss key performance metrics
and develop plans for the correction of any deficiencies.
Especially with facility PCI volumes decreasing, it
becomes increasingly difficult to determine whether
there are significant differences in the data reports from
year to year. For example, to detect (with statistically
certainty) a doubling of in-hospital mortality from 1% to
2% at a hospital with an annual case volume of 200
PCIs, nearly 4 years of continuous data collection would
be required. This does not negate the importance of data
submission to a national registry that can help identify

trends, but it emphasizes why these same data must be
carefully evaluated and adjudicated at the local facility.
The importance of unbiased local or external peer
review cannot be overemphasized [67,68]. Implementa-
tion of the SCAI Quality Toolkit and certification by
Accreditation for Cardiovascular Excellence [ACE] are
recommended as resources for improving quality
[69,70].

Personnel Requirements for PCI Programs
Without On-Site Surgery

Recognizing the potential for isolation and the
advantage of clinical experience, the 2007 SCAI
Expert Consensus Document included a recommenda-
tion that operators at PCI programs without on-site

TABLE VI. Patient and Lesion Characteristics That Could be Unsuitable for Nonemergency Procedures at Facilities Without
On-Site Cardiac Surgery

High-risk patients Source

� Decompensated congestive heart failure [Killip Class �3] without evidence for active ischemia. PCI-GL

� Recent [<8 weeks] cerebrovascular accident. AHA

� Advanced malignancy. ECD

� Known clotting disorders.

� LVEF �30%.

� Chronic kidney disease [creatinine >2.0 mg/dl or creatinine clearance <60mL/min].

� Serious ongoing ventricular arrhythmias.

� Patients with left main stenosis [>50% diameter] or three-vessel disease unprotected by prior bypass surgery [>70% stenoses

in the proximal or mid segments of all major epicardial coronary arteries], treatment of any or all stenoses. Scoring systems,

such as SYNTAX may be useful in defining the extent of disease and type of revascularization procedure.

� Patients with a single-target lesion that jeopardizes an extensive amount of myocardium.

� Patients undergoing intervention on the last remaining conduit to the heart.

High-risk lesions

� Unprotected left main stenosis. PCI-GL

� Diffuse disease [>20 mm in length]. ECD

� Extremely angulated segment [>90%] or excessive proximal or in-lesion tortuosity. New
� More than moderate calcification of a stenosis or proximal segment

� Inability to protect major side branches.

� Degenerated older vein grafts with friable lesions.

� Substantial thrombus in the vessel or at the lesion site.

� Any other feature that could, in the operator’s judgment, impede successful stent deployment.

� Anticipated need for rotational or other atherectomy device, cutting balloon or laser.

The characteristics listed above identify high-risk patient and lesion features but are not absolute contraindications to performing
PCI at a facility without on-site surgery. For example, an elevated creatinine levels increases the procedure risk for the patient,
but this is not unique to facilities without on-site surgery and treatments to mitigate this complication can be used at all facili-

ties. Ultimately, the operator should consider all factors and make a decision about the suitability of the patient for PCI at the
facility.

New

Strategy for surgical backup based on lesion and patient risk

� High-risk patients with high-risk lesions should not undergo nonemergency PCI at a facility without on-site surgery. PCI-GL

� High-risk patients with nonhigh-risk lesions: Nonemergency patients with this profile may undergo PCI, but confirmation that

a cardiac surgeon and operating room are immediately available is necessary.

� Non-high-risk patients with high-risk lesions require no additional precautions.

� Non-high-risk patients with nonhigh-risk lesions require no additional precautions. Best scenario for PCI without on-site sur-

gery.

CTO, chronic total occlusion; ECD, 2012 Expert Consensus Document on Cardiac Catheterization Standards; PCI-GL, 2011 ACCF/AHA/SCAI PCI

Guidelines; LVEF, left ventricular ejection fraction; New, new recommendation; PCI,percutaneous coronary intervention; SYNTAX, Synergy

Between Percutaneous Coronary Intervention with TAXUS and Cardiac Surgery.

Italics font: New or modified recommendation in the document.
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surgery perform at least 100 total and 18 primary PCIs
annually, a recommendation that might not be achieva-
ble in the current environment. The 2013 PCI Compe-
tency Document moves away from strict volume
requirements to focus more on achieving quality met-
rics for facilities and individual operators. As noted
earlier, the 2013 Competency document recommended
that operators perform a minimum of 50 PCIs annually
(averaged over 2 years), including no less than 11 pri-
mary PCIs annually. Ideally, these procedures should
be performed in institutions performing >200 total and
>36 primary PCI procedures annually (TableT4 IV).
Again acknowledging the importance of experience,
the 2007 SCAI Expert Consensus Document suggested
that initial operators at a new program without on-site
surgery should have a lifetime experience of >500
PCIs as primary operator after completing a fellowship.
In the current environment of decreasing PCI volumes
and in view of the recommendations of the 2013 PCI
competence document, this number would be difficult
to achieve. Nevertheless, it is unwise for a newly
trained interventional cardiologist to start a new PCI
program. Newly trained interventional cardiologists
joining an established PCI program should be mentored
by more experienced physicians until it is determined
that the skills, judgment and outcomes of these new
cardiologists are acceptable.

Requirements for Off-Site Surgical Backup

Recommendations for the interactions between cardi-
ologists and cardiac surgeons are listed in TableT5 V. A
limitation of programs performing PCI without on-site
surgery is the lack of on-site access to a cardiac sur-
geon for consultation about revascularization options.
This makes the concept of a Heart Team consultation
more difficult to achieve and could necessitate per-
forming only diagnostic catheterization until a case
review with a cardiac surgeon can be performed. The
application of telemedicine consultations with a heart
surgeon could facilitate these interactions. In reality,
many of the nonemergency patients who merit discus-
sion by a Heart Team are not optimal candidates for
PCI at facilities without on-site cardiac surgery. It is
important to emphasize that the role of the cardiac sur-
geon is not confined to the treatment of PCI complica-
tions but includes the participation in decisions about
revascularization options. Recommendations for case
selection at facilities without on-site surgery are shown
in Table V, and criteria for identifying high-risk lesions
and patients are contained in TableT6 VI. There are sta-
tistical models for identifying PCI patients at higher
risk for mortality or emergency CABG that could be
helpful for identifying patients who should not undergo

PCI at facilities without on-site surgery [18,71]. How-
ever, these models have not been tested or applied on
a large scale to determine the advisability of perform-
ing a PCI at facilities without on-site surgery.

The Delivery of PCI Services in the Future

As a result of the additional randomized studies on
PCI without on-site surgery and the recent change in
guideline recommendations, the performance of PCI
without on-site surgery in the US has gained greater
acceptance, and questions about its safety in the pres-
ence of a proven, well defined, and protocol driven
approach have diminished. PCI programs should be
evaluated based on their ability to: (a) sustain adequate
quality metrics, (b) provide access to elective and
emergency PCI procedures that would otherwise be
unavailable in their service area, and (c) maintain the
operator and institutional volumes recommended in the
2013 PCI Competency Document. For the future, the
focus must now shift to developing a rational plan for
the distribution of PCI services. Small PCI programs
with large fixed costs are inefficient and unnecessary if
they do not improve access in areas of need. However,
it is unlikely that issues of system-wide efficiency will
be addressed without central planning on the state or
federal level. This writing group reaffirms the state-
ment from the 2011 ACCF/AHA/SCAI PCI Guidelines
that “desires for personal or institutional financial gain,
prestige, market share, or other similar motives are not
appropriate considerations for initiation of PCI pro-
grams without on-site cardiac surgery” and suggests
that new programs offering PCI without on-site surgery
are inappropriate unless they clearly serve geographi-
cally isolated populations. The writing group recog-
nizes the need for ongoing study and surveillance of
all PCI programs through participation in national data-
bases encourages public reporting of their results and
acknowledges that further declines in PCI volumes
might necessitate the closure of PCI programs in the
future.
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Preamble

American College of Cardiology (ACC)/American Heart
Association (AHA) performance measure sets can serve as
vehicles to accelerate appropriate translation of scientific
evidence into clinical practice. These documents are
intended to provide practitioners and institutions that
deliver cardiovascular services with tools to measure the
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quality of their care and identify opportunities for
improvement.
The present set of measures breaks important ground for

performance measurement. Here, the writing committee
was charged with developing measures to benchmark and
improve the quality of one of cardiology’s most common
and important procedures: percutaneous coronary inter-
vention (PCI). In this task, the ACC/AHA Task Force on
Performance Measures partnered with representatives from
several other organizations, including the Society for
Cardiovascular Angiography and Interventions (SCAI),
the American Medical Association (AMA)–Convened
Physician Consortium for Performance Improvement�

(PCPI), and the National Committee for Quality Assur-
ance (NCQA). These bodies provided invaluable input in
the development and review of these measures.
The writing committee was instructed to follow the

methodology of performance measure development (1,2)
and to assure that the measures developed were aligned
with national standards so as to promote harmony across
measures. The writing committee was also charged with
constructing measures that maximally capture multiple
important aspects of quality (timeliness, safety, effec-
tiveness, efficiency, equity, and patient-centeredness)
while minimizing the reporting burden imposed on
participants.
As in other cases, all selected measures pose potential

challenges to implementation that could result in unin-
tended consequences. The manner in which these issues
are addressed is dependent on several factors, including the
measure design, data collection method, performance
attribution, baseline performance rates, reporting methods,
and incentives linked to these reports. These imple-
mentation challenges are appropriately discussed in indi-
vidual sections dedicated to each of the measures.
These new performance measures for PCI are notable

for several reasons. First, the writing committee considered
the key initial question of whether performing the proce-
dure was “appropriate,” in line with a growing body of
evidence in this area. Determining procedural appropri-
ateness of PCI is complex and requires comprehensive
documentation of the procedure’s priority, the presence
and severity of angina symptoms, the use of antianginal
medical therapies, and the presence and severity of stenosis
(as documented by angiography or other metrics of lesion
severity, e.g., intravascular ultrasound or fractional flow
reserve). The present PCI performance measure set rep-
resents the first time in the cardiology literature that a
specific performance measure has been constructed to
address procedural appropriateness.

Next, the writing committee listed important tasks to be
done by the care team before the procedure, including
determining whether the patient can and would be likely to
take dual-antiplatelet therapy on an ongoing basis (an
important requirement if drug-eluting stents are to be used),
as well as documenting the patient’s renal function (which
ded From: http://content.onlinejacc.org/ by Dennis Hoover on 04/21/2014
can influence both the patient’s candidacy for the procedure
and procedural strategiesde.g., amount of iodinated
contrast). Many procedural and postprocedural factors that
can affect patient outcomes are considered in this measure
set, such as the use of embolic protection devices and the
documentation of ionized radiation and iodinated contrast
dosage. The writing committee also put the procedure in the
context of patients’ longitudinal disease process. Specif-
ically, they considered that procedural quality must extend
beyond the laboratory and should involve implementation
of appropriate secondary prevention cardiac rehabilitation
and medications to modify long-term risk. Finally, the
writing committee considered other indicators of quality
related to the interventionalist and the institution. These
measures include such factors as procedural volume and
whether the institution routinely tracks and benchmarks
their care relative to others in clinical registries.

Combined, these PCI metrics break important new
ground. As noted by the authors, the field of quality
assessment and performance measurement in PCI is
maturing, and many advances are still needed. Neverthe-
less, this initial metric set provides a solid foundation for
quality improvement in the field and sets the stage for
future advancement.

Eric D. Peterson, MD, MPH, FACC, FAHA
Chair, ACC/AHA Task Force on Performance Measures

1. Introduction

The ACC/AHA/SCAI/AMA-PCPI/NCQA Percuta-
neous Coronary Interventions Performance Measures
Writing Committee (the writing committee) was charged
with creating the first performancemeasure set in this area. In
this measure set, the writing committee presents 11 mea-
sures, which are intended for ambulatory and hospital
(inpatient) settings. The measure set is summarized in
Table 1.

1.1. Scope of the Problem

The ACC/AHA/SCAI/AMA-PCPI/NCQA 2013 PCI
performance measurement set, which is available on the
PCPI Web site at http://www.ama-assn.org/apps/listserv/
x-check/qmeasure.cgi?submit¼PCPI, discusses in detail
the scope of the problem and opportunities for improving
the quality of care provided to patients undergoing PCI.

1.2. Structure and Membership of the
Writing Committee

The members of the writing committee included clinicians
specializing in interventional cardiology, general cardiol-
ogy, internal medicine, cardiac surgery, and cardiac reha-
bilitation, as well as individuals with expertise in guideline
development and performance measure development,
implementation, and testing. The writing committee
also included patient/consumer representatives and a payer

http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI
http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI
http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI


Table 1. 2013 ACC/AHA/SCAI/AMA-PCPI/NCQA Percutaneous Coronary Intervention Measurement Set

Measure Description*

1. Comprehensive Documentation of Indications for PCIy Percentage of patients aged �18 years for whom PCI is performed with comprehensive

documentation of the procedure. This documentation includes, at a minimum, the following

elements:

1. Priority (acute coronary syndrome, elective, urgent, emergency/salvage);

2. Presence and severity of angina symptoms (e.g., Canadian Cardiovascular Society

classification system);

3. Use of antianginal medical therapies within 2 weeks before the procedure, if any;

4. Presence, results, and timing of noninvasive stress test, fractional flow reserve, or

intravascular ultrasound, if performed; and

5. Significance of angiographic stenosis (may be quantitative or qualitative) on coronary

angiography for treated lesion.

2. Appropriate Indication for Elective PCIz Percentage of patients aged �18 years for whom elective PCI is performed in a native

coronary artery who have an appropriate indication for the procedure that suggests its overall

benefits outweigh its risks.

3. Assessment of Candidacy for Dual-Antiplatelet Therapyy Percentage of patients aged �18 years for whom PCI is performed who have documentation

in the medical record that an assessment of candidacy for initiation and duration of

dual-antiplatelet therapy was performed prior to the procedure.

4. Use of Embolic Protection Devices in the Treatment of

Saphenous Vein Bypass Graft Diseasez
Percentage of patients aged �18 years for whom saphenous vein graft PCI is performed who

received an embolic protection device during the procedure.

5. Documentation of Preprocedural Glomerular Filtration

Rate and Contrast Dose Used During the Procedurez
Percentage of patients aged �18 years for whom PCI is performed who have both

preprocedural estimated glomerular filtration rate or an indication that the patient is on

dialysis AND the administered contrast dose documented in the catheterization report or

procedure notes.

6. Radiation Dose Documentationz Percentage of patients aged �18 years for whom PCI is performed who have the

administered radiation dose documented in the catheterization report or procedure notes.

7. Postprocedural Optimal Medical Therapy Compositey Percentage of patients aged �18 years for whom PCI is performed who are prescribed

optimal medical therapy at discharge.

8. Cardiac Rehabilitation Patient Referraly Percentage of patients aged �18 years for whom PCI is performed who have been referred to

an outpatient cardiac rehabilitation / secondary prevention program.

9. Regional or National PCI Registry Participationy Participation in a national or multisystem geographic regional PCI registry that provides

regular performance reports based on benchmarked data.

10. Annual Operator PCI Volumez Average annual volume of PCIs performed by an operator over the previous 2 calendar years.

11. Annual Hospital PCI Volumey Annual volume of PCIs performed by a hospital over the previous calendar year.

*For comprehensive information on these measures, including measure exceptions, please refer to the complete ACC/AHA/AMA-PCPI/NCQA/SCAI performance

measurement specifications through the PCPI Web site (http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit¼PCPI).
yThese measures have been designated performance measures. Performance measures are process, structure, efficiency, or outcome measures that have been

developed with ACCF/AHA methodology, including the process of public comment and peer review, and have been specifically designated as performance measures by

the ACC/AHA Task Force on Performance Measures. These measures not only are intended for internal quality improvement but also may be considered for purposes

of public reporting or other forms of accountability.

zIndicated in shading, these measures have been designated quality metrics. Quality metrics are measures that have been developed to support self-assessment

and quality improvement at the provider, hospital, or healthcare system level. These metrics are valuable tools to aid clinicians and hospitals in improving quality of

care and enhancing patient outcomes but might not meet all specifications of formal performance measures and are, therefore, not appropriate for any use other than

internal quality improvement.

ACC indicates American College of Cardiology; AHA, American Heart Association; AMA-PCPI, American Medical Association–Physician Consortium for Performance

Improvement; NCQA,National Committee for Quality Assurance; PCI, percutaneous coronary intervention; and SCAI, Society for Cardiovascular Angiography and Interventions.
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representative. The writing committee had representation
from the American Association of Cardiovascular and
Pulmonary Rehabilitation, Mended Hearts, SCAI, and the
Society for Thoracic Surgeons (STS).

1.3. Disclosure of Relationships With
Industry and Other Entities

The ACC/AHA Task Force on Performance Measures
makes every effort to avoid actual, potential, or perceived
conflicts of interest that could arise as a result of re-
lationships with industry or other entities (RWI). Detailed
ded From: http://content.onlinejacc.org/ by Dennis Hoover on 04/21/2014
information on the ACC/AHA policy on RWI can be
found at http://www.cardiosource.org/Science-And-Quality/
Practice-Guidelines-and-Quality-Standards/Relationships-
With-Industry-Policy.aspx. All members of the writing
committee, as well as those selected to serve as peer re-
viewers of this document, were required to disclose all
current relationships and those existing within the 12
months before the initiation of this writing effort. ACC/
AHA policy also requires that the writing committee co-
chairs and at least 50% of the writing committee have no
relevant RWI.

http://www.cardiosource.org/Science-And-Quality/Practice-Guidelines-and-Quality-Standards/Relationships-With-%20
http://www.cardiosource.org/Science-And-Quality/Practice-Guidelines-and-Quality-Standards/Relationships-With-%20
http://www.cardiosource.org/Science-And-Quality/Practice-Guidelines-and-Quality-Standards/Relationships-With-%20
http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI
http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI
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Any writing committee member who develops new RWI
during his or her tenure on the writing committee is required
to notify staff in writing. These statements are reviewed
periodically by theTask Force and bymembers of thewriting
committee. Author and peer reviewer RWI relevant to the
document are included in the appendices: Please see
Appendix A for relevant writing committee RWI and
AppendixB for relevant peer reviewerRWI.Additionally, to
ensure complete transparency, the writing committee
members’ comprehensive disclosure information, including
RWI not relevant to the present document, is available on-
line at http://jaccjacc.cardiosource.com/DataSupp/ACCF/
2013_Comprehensive_RWI_WC.pdf. Disclosure infor-
mation for the Task Force is also available online at http://
www.cardiosource.org/ACC/About-ACC/Who-We-Are/
Leadership/Guidelines-and-Documents-Task-Forces.aspx.
The work of the writing committee was supported

exclusively by the ACC, the AHA, and the AMA, without
commercial support. Members of the writing committee
volunteered their time for this effort. Meetings of the
writing committee were confidential and attended only by
committee members and staff from the ACC, AHA,
SCAI, AMA-PCPI, and NCQA.

2. Methodology

The development of performance measurement systems
involves identification of a set of measures targeting a
specific patient population observed over a particular time
Table 2. 2013 ACC/AHA/SCAI/AMA-PCPI/NCQA Percutaneous Coronary
Dimensions of Care Measures Matrix*

Measure Name Diagnostics

1. Comprehensive Documentation of Indications for PCIy U

2. Appropriate Indication for Elective PCIz U

3. Assessment of Candidacy for Dual-Antiplatelet Therapyy U

4. Use of Embolic Protection Devices in the Treatment of

Saphenous Vein Bypass Graft Diseasez

5. Documentation of Preprocedural Glomerular Filtration Rate

and Contrast Dose Used During the Procedurez
U

6. Radiation Dose Documentationz

7. Postprocedural Optimal Medical Therapy Compositey
8. Cardiac Rehabilitation Patient Referraly
9. Regional or National PCI Registry Participationy
10. Annual Operator PCI Volumez

11. Annual Hospital PCI Volumey

*For comprehensive information on these measures, including measure exception

measurement set through the PCPI Web site (http://www.ama-assn.org/apps/listserv/

yThese measures are performance measures.

zIndicated in shading, these measures have been designated quality metrics an

appropriate for any other use (e.g., pay-for-performance, physician ranking, public re

ACC indicates American College of Cardiology; AHA, American Heart Association; AM

Improvement; NCQA, National Committee for Quality Assurance; PCI Percutaneous

Interventions.
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period. To achieve this goal, the ACC/AHA Task Force
on Performance Measures has outlined a set of mandatory
sequential steps (1). The following sections outline how
these steps were applied by the present writing committee.

2.1. Identifying Clinically Important Outcomes

To guide the selection of measures for inclusion in the
measure set, the writing committee sought to identify
structures, processes, and outcomes that are most mean-
ingful to patients undergoing PCI, as recommended by
recent guidelines and appropriate use criteria (AUC). A
key aspect was to determine outcomes that are most rele-
vant for patients. A complete list of the desirable outcomes
identified by the writing committee and how they relate to
the proposed process measures is included in the measure
specifications that can be found at http://www.ama-assn.
org/apps/listserv/x-check/qmeasure.cgi?submit¼PCPI.

2.2. Dimensions of Care

Given the multiple measurable domains of providing care,
the writing committee identified and explicitly articulated
the relevant dimensions of care that should be evaluated.
As part of the methodology, each potential performance
measure was categorized into its relevant dimension of care
(Table 2). Classification into dimensions of care facilitated
identification of areas in which evidence was lacking
and prevented duplication of measures within the set.
Diagnostics, patient education (including on the topics of
prognosis and etiology), treatment, self-management, and
Intervention Performance Measure Set:

Patient Education Treatment Self-Management

Monitoring of

Disease Status

U

U U

U

U

U

U

U U U U

U

U

U

s, please refer to the complete ACC/AHA/AMA-PCPI/NCQA/SCAI performance

x-check/qmeasure.cgi?submit¼PCPI).

d are for use in internal quality-improvement programs only. They are not

porting programs).

A-PCPI, American Medical Association–Physician Consortium for Performance

Coronary Intervention; and SCAI, Society for Cardiovascular Angiography and

http://jaccjacc.cardiosource.com/DataSupp/ACCF/2013_Comprehensive_RWI_WC.pdf
http://jaccjacc.cardiosource.com/DataSupp/ACCF/2013_Comprehensive_RWI_WC.pdf
http://www.cardiosource.org/ACC/About-ACC/Who-We-Are/Leadership/Guidelines-and-Documents-Task-Forces.aspx
http://www.cardiosource.org/ACC/About-ACC/Who-We-Are/Leadership/Guidelines-and-Documents-Task-Forces.aspx
http://www.cardiosource.org/ACC/About-ACC/Who-We-Are/Leadership/Guidelines-and-Documents-Task-Forces.aspx
http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI
http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI
http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI
http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI
http://www.ama-assn.org/apps/listserv/x-check/qmeasure.cgi?submit=PCPI
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monitoring of disease status were selected as the relevant
dimensions of care for PCI performance measures.
In addition, to ensure the measure set would be as

comprehensive as possible, the writing committee evaluated
the potential measures against the Institute of Medicine
domains of healthcare quality (safety, effectiveness, patient-
centeredness, timeliness, efficiency, and equity) (3). The
writing committee focused primarily on processes of care,
but they also considered structural and outcome measures
for PCI. Although the writing committee cannot endorse
specific measures developed by others and believes that
many measures are needed to quantify the full spectrum of
relevant healthcare dimensions of quality, the measures
proposed in the present set are intended to complement
existing National Quality Forum–endorsed PCI measures.
2.3. Literature Review

The practice guidelines and other clinical guidance docu-
ments that provided the basis for these measures can be
seen in Table 3.
2.4. Definition and Selection of Measures

The writing committee reviewed both recent guidelines and
other clinical guidance documents, such as the “ACCF/
SCAI/STS/AATS/AHA/ASNC/HFSA/SCCT 2012
AppropriateUseCriteria forCoronaryRevascularization” (11).
Table 3. Associated Guidelines and Other Clinical Guidance
Documents

ACCF/AHA/SCAI 2011 Guideline for Percutaneous Coronary Intervention (4)

ACCF/AHA 2013 Guideline for the Management of ST-Elevation Myocardial

Infarction (5)

ACC/AHA 2007 Guidelines for the Management of Patients with Unstable

Angina/Non–ST-Elevation Myocardial Infarction (6)

ACCF/AHA 2011 Focused Update of the Guidelines for the Management of

Patients with Unstable Angina/Non–ST-Elevation Myocardial Infarction

(updating the 2007 guideline) (7)

ACCF/AHA 2012 Focused Update of the Guideline for the Management of

Patients with Unstable Angina/Non-ST-Elevation Myocardial Infarction

(updating the 2007 guideline and replacing the 2011 focused update) (8)

AHA/ACCF 2011 Secondary Prevention and Risk Reduction Therapy for Patients

with Coronary and other Atherosclerotic Vascular Disease: 2011 Update (9)

ACCF/SCAI/STS/AATS/AHA/ASNC 2009 Appropriateness Criteria for Coronary

Revascularization (10)

ACCF/SCAI/STS/AATS/AHA/ASNC/HFSA/SCCT 2012 Appropriate Use Criteria for

Coronary Revascularization Focused Update (11)

ACCF/SCAI/AATS/AHA/ASE/ASNC/HFSA/HRS/SCCM/SCCT/SCMR/STS 2012

Appropriate Use Criteria for Diagnostic Catheterization (12)

AATS indicates American Association for Thoracic Surgery; ACC, American

College of Cardiology; ACCF, American College of Cardiology Foundation; AHA,

American Heart Association; ASE, American Society of Echocardiography;

ASNC, American Society of Nuclear Cardiology; HFSA, Heart Failure Society of

America; HRS, Heart Rhythm Society; PCI, percutaneous coronary intervention;

SCAI, Society for Cardiovascular Angiography and Interventions; SCCM, Society

of Critical Care Medicine; SCCT, Society of Cardiovascular Computed To-

mography; SCMR, Society for Cardiovascular Magnetic Resonance; STEMI, ST-

elevation myocardial infarction; and STS, Society of Thoracic Surgeons.
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Thewriting committee also examined available information on
gaps in care and the clinical epidemiology of PCI.

All measures were designed to assess quality of care in pa-
tients undergoing PCI across a variety of ambulatory and hos-
pital settings to support achievement of the desirable outcomes
identified. The measures also were designed to allow for the
exclusion of patients with contraindications or other valid rea-
sons for exclusion from the measure. In defining the measure
exceptions, the writing committee was guided by the AMA-
PCPI Recommendations for Specification and Categoriza-
tion of Measure Exclusions (13), as discussed further below.

The writing committee evaluated the potential measures
against the ACC/AHA attributes of performance measures
(Table 4) to reach consensus on which measures should be
advanced for inclusion in the final measure set; the Summary
Analysis Table (Appendix C) captures this evaluation process.
After the peer review and public comment period, the writing
committee reviewed and discussed the comments received,
and further refinements were made in the measure set.

3. ACC/AHA/SCAI/AMA-PCPI/NCQA
2013 Percutaneous Coronary Intervention
Measures

3.1. Target Population and Care Period

The target population for the measures consists of all
patients undergoing PCI for coronary artery disease. That
said, a large focus of the writing committee was on
measures aimed at patients coming to the cardiac cath-
eterization laboratory for elective proceduresdthat is,
those originating as outpatients. Patients arriving from
the inpatient setting or emergency department and those
with acute coronary syndromes were considered second-
arily. The writing committee decided on this approach
for 2 reasons. First, in patients with acute coronary
syndromes, abundant data indicate that revascularization
with PCI is beneficial, and prior measure sets focused on
this disease condition have included measures targeting
these patients (e.g., door-to-balloon time in ST-elevation
myocardial infarction). Second, in selected patients un-
dergoing elective procedures, such as those with chronic
stable angina, there is greater controversy as to the best
therapy that should be used. Patients referred to the
cardiac catheterization laboratory in these settings usually
have stable angina that is no longer controlled with
medications or have high-risk findings on a noninvasive
stress test. The benefit of PCI in these patients is pri-
marily symptom reduction, and data on a mortality rate
benefit for this group are limited (14–16).

3.2. Avoiding Overlap and Ensuring Alignment
With Existing Measure Sets and Guidelines

The writing committee made every effort to avoid overlap
with existing measure sets and to harmonize these



Table 4. ACC/AHA Task Force on Performance Measures: Attributes for Performance Measures

1. Evidence Based

High-impact area that is useful in
improving patient outcomes

a) For structural measures, the structure should be closely linked to a meaningful process of care that in turn is

linked to a meaningful patient outcome.

b) For process measures, the scientific basis for the measure should be well established, and the process should

be closely linked to a meaningful patient outcome.

c) For outcome measures, the outcome should be clinically meaningful. If appropriate, performance measures

based on outcomes should adjust for relevant clinical characteristics through the use of appropriate meth-

odology and high-quality data sources.

2. Measure Selection

Measure definition a) The patient group to whom the measure applies (denominator) and the patient group for whom conformance is

achieved (numerator) are clearly defined and clinically meaningful.

Measure exceptions and exclusions b) Exceptions and exclusions are supported by evidence.

Reliability c) The measure is reproducible across organizations and delivery settings.

Face validity d) The measure appears to assess what it is intended to.

Content validity e) The measure captures most meaningful aspects of care.

Construct validity f) The measure correlates well with other measures of the same aspect of care.

3. Measure Feasibility

Reasonable effort and cost* a) The data required for the measure can be obtained with reasonable effort and cost.

Reasonable time period b) The data required for the measure can be obtained within the period allowed for data collection.

4. Accountability

Actionable* a) Those held accountable can affect the care process or outcome.

Unintended consequences avoided b) The likelihood of negative unintended consequences with the measure is low.

ACC indicates American College of Cardiology; AHA, American Heart Association.

Adapted from: Normand SL, McNeil BJ, Peterson LE, et al. Eliciting expert opinion using the Delphi technique: identifying performance indicators for cardiovascular

disease. Int J Qual Health Care. 1998;10:247–60.
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performance measures with other ACC/AHA/AMA-
PCPI performance measure sets when possible. For
example, the writing committee did not explore door-to-
balloon time as a performance measure, given that this
would overlap with performance measures for acute
myocardial infarction already constructed and endorsed by
numerous organizations. An example of harmonization
within the measure set is the postprocedural optimal
medical therapy composite measure in the present docu-
ment, which is aligned with the similar National Quality
Forum–endorsed ACCF facility-level measure.

4. General Discussion

4.1. Process Measures

Process measures have several advantages. They are more
readily under the control of clinicians than are structural or
outcome measures and also are actionable targets for
quality improvement. Performance measures of processes
are most useful when 1) they are directly linked to
improved clinical outcomes through robust evidence, and
2) true gaps in care exist. Expending resources to measure
processes that are already conducted at uniformly high
rates is not justified, particularly when burdensome chart
abstraction is required. An acknowledged limitation of
process measures is that they might not always indicate
how well the process was done. For example, measure 4
(use of embolic protection devices in the treatment of
ded From: http://content.onlinejacc.org/ by Dennis Hoover on 04/21/2014
saphenous vein bypass graft disease) measures use of the
embolic protection device during PCI but does not capture
the technical skill with which it was deployed. We
considered including measures assessing technical care
processes performed in the cardiac catheterization labora-
tory but did not include any such measures because of the
lack of feasible, nonsubjective measurement criteria. This
should be an area of future investigation.

Two areas in which the writing committee tried to
advance process measures were in patient selection measures
and patient education/shared decision-making measures.
Given the novelty of these topics, these are discussed in
greater detail in the subsequent sections.

4.1.1. Patient Selection Measures

As with many procedures, evaluating patient selection and
determining appropriateness is a crucial first step in
ensuring high-quality clinical care. Nevertheless, this has
not been done previously in performance measures for
procedures. Ideally, this evaluation would revolve around
both patients undergoing PCI and patients who are de-
ferred from the procedure, to ensure that underutilization
of potentially beneficial treatments is not occurring (17).
Moreover, the indication (or reason) for the revasculariza-
tion is attributable to several providers, including the
referring physician and interventional cardiologist, as
well as their discussions with the consenting patient.
To date, the “ACCF/SCAI/STS/AATS/AHA/ASNC/
HFSA/SCCT 2012Appropriate Use Criteria for Coronary



Table 5. Preferred Attributes of Models Used for
Publicly Reported Outcomes

1. Clear and explicit definition of an appropriate patient sample

2. Clinical coherence of model variables

3. Sufficient high-quality and timely data

4. Designation of an appropriate reference time before which covariates

are derived and after which outcomes are derived

5. Use of an appropriate outcome and a standardized period of

outcome assessment

6. Application of an analytical approach that takes into account the

multilevel organization of data

7. Disclosure of the methods used to compare outcomes, including

disclosure of performance or risk-adjustment methodology in derivation

and validation samples

Reprinted with permission from Krumholz et al. (20).
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Revascularization” (11) and the “ACCF/SCAI/AATS/
AHA/ASE/ASNC/HFSA/HRS/SCCM/SCCT/SCMR/
STS 2012 Appropriate Use Criteria for Diagnostic Catheter-
ization” (12) represent the professional societies’ attempt at
providing a framework for evaluating the appropriateness of
procedures in the cardiac catheterization laboratory (18). Prior
research demonstrated that the indication for revascularization
can be captured and evaluated for appropriateness, although
high rates of incomplete data collectionwere noted (19). These
criteria propose that emergency or urgent revascularization for
patients with acute coronary syndromes is generally considered
appropriate. However, for elective revascularization, several
important features should be considered in determining
appropriateness of cases, including symptom status, degree of
ischemia, anatomy, and current medical therapy. These ele-
ments are central to the data that should be captured as the
indication formost revascularizationprocedures.Therefore, the
initial goal of measure 1 (comprehensive documentation of
indications for PCI) and measure 2 (appropriate indication for
elective PCI) is to ensure that adequate information for
assessing the indication for revascularization procedures is
captured and reported, so that continued evaluation and feed-
back to improve both the AUC ratings and clinical care can
occur.

4.1.2. Patient Education/Shared Decision-Making
Measures

Although the aforementioned factors highlight the dif-
ficulty of determining when PCI is clinically indicated,
reaching a high-quality decision goes beyond meeting the
AUC. In an area in which decision making is so com-
plex, performance measurement ideally also would
address how the decision was made. This is necessary
because patient preferences can play an important role in
many cases, especially with regard to elective PCI. For
example, some patients whose medical history and
diagnostic testing results suggest PCI is indicated might
still want to consider other options. Conversely, there
will be patients for whom it is equivocal whether PCI is
indicated, but the patient nonetheless expresses a strong
preference to undergo PCI.
The ideal approach to decision making is to involve the

patient to the extent he or she wishes to be involved.
Performance measurement should reflect this process as
much as possible. Many patients will want to be involved
in these crucial decisions, and physicians’ performance
with these patients ideally would be assessed in part by
surveying patients about whether their input was solicited
and their preferences drove or at least influenced the
decision. Alternatively, some patients will prefer that their
physician make their decisions for them, and physicians
who do so in such instances should be regarded as giving
patient-centered care.
In addition, all patients should be educated about their

options. This education can be very brief in urgent settings,
such as when a patient is having an ST-elevation
ded From: http://content.onlinejacc.org/ by Dennis Hoover on 04/21/2014
myocardial infarction with cardiogenic shock. However, if
any uncertainty exists about the superiority of PCI versus
optimal medical therapy or surgical revascularization (as is
usually the case with elective PCI), then the patient should
be provided an opportunity to learn about the relative risks
and benefits of therapies under consideration.

The writing committee struggled with whether to
include process measures that focused on decision making
and education through patient surveys. Surveys might be
able to address general quality of decisions and ask patients
about whether they were involved as much or as little as
they desired. Survey results could then be shared at the
physician and hospital levels, so both individual clinicians
and institutions could understand and improve their
decision-making processes. However, there are as yet no
validated instruments addressing these domains, nor have
other critical details been worked out. These limitations
left the writing committee less enthusiastic about sup-
porting a measure at the present time, but this should be a
priority area for future investigation.
4.2. Outcome Measures

If the focus of process measures reflects the journey,
outcome measures shed light on the destinationdthe
end, rather than the means. Outcome measures offer the
potential advantage of providing readouts on entire
populations, rather than smaller population subsets, and
they focus on the “end results” of care that are most
important to clinicians and patients. The challenges with
outcome measures are primarily in the risk-adjustment
modeling methods, which, though never perfect, can
substantially enhance the ability to compare outcomes
across different delivery teams, settings, locations, and
systems (20). Krumholz et al. (20) have described 7
preferred attributes of models used for outcomes that are
publicly reported (Table 5), which this the writing com-
mittee strongly believes should remain at the core of any
performance measure that includes outcomes.
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4.2.1. Level of Attribution/Aggregation

Contributions of multiple healthcare providers across mul-
tiple settings are reflected in outcomes associated with any
particular episode of care, and this can be especially true in
the case of PCI. In addition, various data sources and data
systems are the window into that episode, such that the
ability to aggregate data at the level of an individual clinician
versus a broader grouping (e.g., practice or hospital) will
depend on the types of data available and the outcomes being
evaluated. Although data are increasingly available, most
sources of information, like administrative claims data,
generally lack adequate granularity to be of meaningful use
for attribution of outcomes performance at the level of the
individual provider, which makes aggregation of PCI out-
comes more appropriate for the health system or hospital.

4.2.2. Infrequently Occurring Complications

Certain outcomes could be of inarguable importance in PCI
but occur rarely. Such outcomes are difficult to interpret at
the individual-provider level simply because of the fact that
low-frequency events in a small sample size will produce
unreliable estimates of provider performance. For this
reason, certain measures are appropriately applied only to
larger aggregated provider groupings where sample sizes are
larger. These principles have substantial implications for
PCI outcomes because the rates of major complications,
such as death and the need for emergency coronary artery
bypass surgery, have decreased significantly in recent years.

4.2.3. Death/Readmission

Death is perhaps the most important and least ambiguous
outcome measure. Proper risk adjustment isdand will
remainda mandatory cornerstone of mortality monitoring
for PCI. However, the writing committee also recognized
that even the best risk-adjustment model cannot correct for
potentially unmeasured confounders, and most risk-
adjustment models perform less well at the extremes of risk.
This requires a careful design of outcome measures to avoid
the unintended consequence of either penalizing facilities or
clinicians who take onmore difficult cases or rewarding those
who avoid certain high-risk patients requiring treatment. In
this context, the writing committee did not believe it was
necessary to reproduce existing National Quality Forum–

endorsed measures that are already available in the public
realm on in-hospital and 30-day mortality rate after PCI.
The writing committee also considered a potential measure

of 30-day readmission after PCI, given reportedly high rates
of readmission and recent interest in this outcome by payers
and policymakers. As in the case of mortality rate, risk-
adjusted measures of 30-day readmission after PCI have
been developed, and we point interested readers toward
those measures (21–23).

4.2.4. Patient Surveys

Patient survey data have been used to compare the care
provided across health systems and providers. For example,
ded From: http://content.onlinejacc.org/ by Dennis Hoover on 04/21/2014
the Mended Hearts pilot program conducted surveys of
patients 6 months after PCI, asking a range of questions:
“What type of procedure did you have?,” “Are you following
your medication regimen?,” and “What can be done to
improve knowledge of medications?” Medicare Health
Outcome Surveys also have been administered, as have a
NCQA-HCAHPS (Hospital Consumer Assessment of
Healthcare Providers and Systems) and system-level survey.
In addition, many individual hospital systems have devel-
oped and implemented diagnosis-related group-based
postdischarge surveys. Such surveys might be appropriate
for measuring certain outcomes, including subjective func-
tional status, symptoms, knowledge, and overall satisfaction
with the care process. However, critics point out that such
measures can be disproportionately weighted by items un-
related to care, including availability of channels on the
hospital television, food menu choices, and parking con-
venience. In addition, standardized tools for symptom
measurement and for patient subsets are generally lacking.
For example, the response to the question, “Did this pro-
cedure save your life?” could be different for a patient un-
dergoing PCI with an acute myocardial infarction and a
patient with stable angina. In addition, validated risk-
adjustment models for patient survey data do not
currently exist. Although the writing committee believes
that patient surveys are an important area for future
development (see also Section 4.1.2: Patient Education/
Shared Decision Making Measures), these limitations
raised concerns about their inclusion in the present
document.

4.3. Structural Measures

For PCI, measures to evaluate process and outcomes are
more clearly substantiated by an evidence base than are
structural measures. Still, compared with many clinically
important process and outcome measures, it is easier to
assess structural measures and, importantly, to track
changes longitudinally without need for risk adjustment.
Given these considerations, as well as interest in and evi-
dence on registries and the role of case volume in out-
comes, we elected to include 3 measures of structure:
measure 9 (regional or national PCI registry participation),
measure 10 (annual operator PCI volume) (quality
improvement only), and measure 11 (annual hospital PCI
volume). It is the consensus of the writing committee that
these structural measures can provide important contribu-
tions to the assessment of care equity and safety without
imposing undue data collection burden on hospitals or
practitioners. For both of the PCI case volume–specific
structural measures, existing standards encourage reporting
(24). However, although the experience of the operator and
the hospital performing PCI has been associated with
improved outcomes, it is not clear what specific threshold
volume of PCI cases represents a true clinically important
indicator. Thus, the intent of these case-volume measures
is to encourage data collection rather than specific targets.



JACC Vol. 63, No. 7, 2014 Nallamothu et al.
February 25, 2014:722–45 ACC/AHA/SCAI/AMA-PCPI/NCQA 2013 PCI Performance Measure

731

Downloa
In addition, the writing committee recognizes the unique
challenges of accurately documenting operator volume
because some data systems cannot capture data for opera-
tors who work at multiple sites, and self-reporting can have
limitations. Given the challenges in capturing the required
data, the limitations of the evidence supporting a specific
threshold for operator volume, and the potential for un-
intended consequences, the writing committee designated
the operator volume metric for use only in internal quality
improvement because it does not comply with all the
desirable attributes required (see Table 4 and footnotes to
Table 1). The writing committee believes it is important to
encourage tracking of operator volume, but it would not be
appropriate to evaluate operators on the basis of volume of
procedures alone, so this measure should not be used in
accountability or public reporting programs.

5. Measures Included in This Set

5.1. Comprehensive Documentation
of Indications for PCI

Comprehensive documentation of the indication for PCI is
an absolute requirement for performing the procedure. This
should include an appropriate description of the key features
of the clinical presentation, along with documentation of
noninvasive stress testing and functional assessments (if
clinically indicated and performed) and the severity of
angiographic stenosis for the treated lesion. PCIs are per-
formed to improve symptoms or survival. Documentation of
these elements allows for an evaluation of the patient’s
indication for the procedure and also provides prognostic
utility. This ultimately permits an appropriate risk/benefit
ratio to be inferred for the procedure. In addition, fulfillment
of this measure will enable assessment of other important
quality indicators derived from the ACC/AHA/SCAI
guideline for PCI (4) and the appropriate use criteria for
coronary revascularization documents (11,12). The docu-
mentation for many PCIs performed in the United States
lacks essential data to determine the procedure’s appropri-
ateness, making this a measure with a possibly important
gap in care (19). A potential concern is that several of the
features pertaining to the indication for PCI are attributable
to both the physician referring the patient for PCI and the
physician performing the procedure, which leads to chal-
lenges with attribution. Nonetheless, the writing commit-
tee’s opinion is that compiling all the required elements at
the level of the therapeutic intervention is a process of care
that is linked to desirable outcomes for patients undergoing
PCI. It is therefore the ultimate responsibility of the
physician performing the PCI and of the physician’s insti-
tution to accurately document key features.

5.2. Appropriate Indication for Elective PCI

There has been considerable discussion among the writing
committee members about this performance measure in
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the context of the recently published AUC for coronary
revascularization (11), which include assessments of both
coronary artery bypass surgery and PCI, and the well-
documented variation (25) in practice of PCI across the
United States (11,12). Furthermore, prior attempts to
construct performance measures have not relied heavily on
AUC, so this represents one of the more innovative and
unexplored aspects of this performance measure set. The
writing committee therefore approached the creation of
this measure cautiously to maximize its value to users
without leading to unintended consequences that could be
harmful to patients.

Several key aspects of this measure deserve to be high-
lighted. To optimize our opportunity to improve care, we
focused on elective PCIs that occur in nonacute settings,
inasmuch as analyses of PCIs performed in acute settings
have shown that the vast majority of these procedures are
classified as appropriate according to AUC (19). In addi-
tion, even though we aimed to harmonize the document
with recently published guidelines and AUC, this perfor-
mance measure is not completely superimposable on their
definitions for 2 reasons. First, it is acknowledged that the
AUC cannot possibly include every conceivable patient
presentation of appropriateness. The AUC are created via a
modified Delphi approach, in which experts reach
consensus after being presented with specific clinical sce-
narios that focus on coronary anatomy, symptoms, current
medical therapy, and noninvasive studies. Thus, subtle
differences between the AUC and guidelines do exist,
particularly for PCI. For example, the guidelines for PCI
categorize the usefulness of these procedures for survival
benefit in asymptomatic patients to be “uncertain in pa-
tients with 2- or 3-vessel [coronary artery disease] (with or
without involvement of the proximal [left anterior
descending] artery) or 1-vessel proximal [left anterior
descending] disease” (Class IIb recommendation), on the
basis of insufficient data. However, the AUC, as rated by
experts, vary in their assessments of the usefulness of PCI
in this setting from uncertain to appropriate, on the basis
of the additional factors described previously (e.g., current
medical therapy, noninvasive studies). Second, the criteria
for the AUC are becoming a frequent part of daily clinical
practice and of quality-improvement efforts, but they are
not entirely noncontroversial (26). We therefore created a
measure that more broadly captured appropriate use of
PCI, using both the guidelines and the AUC as tools.

Finally, the writing committee considered that, at the
present time, the current measure does not entirely meet
the strict criteria for accountability measures as put forth by
Chassin et al. (27) and the ACC/AHA Task Force on
Performance Measures (28). For example, the measure-
ment of appropriateness of PCI is certainly consistent with
2 criteria, in that it is based on a strong foundation of
research and captures a process proximate to a desired
outcome (i.e., treating the right patient). Without existing
data on its use in test populations, however, it is difficult to
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know whether the current measure accurately captures
“appropriateness” (as opposed to encouraging gaming) or
whether it will lead to unintended consequences by
discouraging operators from taking on difficult or high-risk
procedures where, although the risk is high, the benefit
could be great (i.e., whether the measure will promote
underuse). Concern for this last issue is evident in the
evolving processes of the AUC, which have undergone
significant changes since their early iterations (see below).
For these reasons, we designated this measure for internal
quality improvement only (see Appendix C for a summary
of the writing committee’s evaluation).
The writing committee also considered addressing the

inappropriate indications for elective PCI, as this has been
one of the most important features of the AUC. However,
the AUC documents specifically underscore the pivotal
role of clinical judgment in determining whether revascu-
larization is indicated for an individual patient. The rating
of a revascularization as inappropriate by any schematic
should not preclude a provider from performing PCI when
patient- and condition-specific data support that decision
(11,12). This is reflected in new language; “inappropriate”
has been changed to “rarely appropriate.” Nevertheless,
documentation of the reasons for performing a PCI should
still be mandatory. Because the criteria for appropriate
indications for elective PCI appear to be, in general, less
prone to various interpretations, the writing committee
decided to focus on appropriate procedures at the present
time. It is certainly possible that measurement of rarely
appropriate indications for elective PCI might become part
of future performance measures.

5.3. Assessment of Candidacy
for Dual-Antiplatelet Therapy

Dual-antiplatelet therapy is integral to preventing stent
thrombosis in patients treated with stents during PCI.
Current guidelines recommend dual-antiplatelet therapy
for 4 weeks in patients who are treated with bare metal
stents and 1 year in patients who are treated with a drug-
eluting stent, though it is recognized that this recom-
mendation is in flux (4). In any case, considerable data
suggest that premature cessation of dual-antiplatelet ther-
apy is associated with an increased risk of stent thrombosis
and resultant myocardial infarction or death (29,30). It is
therefore important that an assessment of tolerability of
and adherence with long-term dual-antiplatelet therapy be
made before the procedure and that the importance of
dual-antiplatelet therapy be discussed with the patient
before and after the procedure. For example, this might
include (but not be limited to) questions about scheduled
or anticipated surgeries. Ideally, this discussion should be
part of the informed consent process, and the intended
duration of dual-antiplatelet therapy should be docu-
mented clearly before the procedure. It is recognized that
ascertainment of candidacy for dual-antiplatelet therapy
might not be feasible during emergencies or when a patient
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is unresponsive, and these patients have been excluded
from the measure.

5.4. Use of Embolic Protection Devices
in the Treatment of Saphenous Vein Bypass
Graft Disease

It is the opinion of the writing committee that, when
technically feasible, embolic protection devices should be
used during saphenous vein graft PCIs. This is consistent
with current (2011) ACCF/AHA/SCAI guidelines, which
made embolic protection device use during saphenous vein
graft intervention a Class I recommendation (4). Of
course, the writing committee recognizes that it might not
be technically feasible to use an embolic protection device
in all cases, depending on such factors as vessel tortuosity,
lesion location and severity, vessel size, and Thrombolysis
in Myocardial Infarction (TIMI) flow. If an embolic pro-
tection device is not used during saphenous vein graft PCI,
the writing committee believes that documentation of
technical reasons, unsuitable anatomy, or patient refusal of
the device should be provided. This measure was desig-
nated for internal quality improvement only because a
potential unintended consequence of this measure could be
that it might inappropriately encourage use of embolic
protection devices by operators without sufficient experi-
ence in their use.

5.5. Documentation of Preprocedural
Glomerular Filtration Rate and Contrast Dose
Used During the Procedure

Assessment of renal function should be a standard part of
the preprocedural work-up of patients undergoing coronary
angiography and intervention. It is well recognized that
serum creatinine concentration by itself is a poor surrogate
for renal function and that estimated glomerular filtration
rate (GFR) should be calculated for each patient (4). Renal
function (as estimated by calculated GFR) is important for
dosing medications (including anticoagulants) and contrast
media. An excess of bleeding events has been reported in
patients who do not receive appropriately adjusted dosing
of anticoagulation in the setting of renal dysfunction
(31,32). Furthermore, current guidelines recommend use
of preprocedural hydration in patients who have a reduced
GFR (33,34). Estimated GFR should be calculated as
close to the day of the procedure as possible and should be
documented in the medical record, ideally as part of the
preprocedural checklist.

The writing committee also recommends that the total
amount of contrast volume administered to a patient
should be documented clearly in the procedure report. The
risk of contrast-induced renal injury increases with
increasing volume of contrast administered, and physicians
should follow a principal of “as low as reasonably pos-
sible,” especially in patients who have preexisting renal
dysfunction (35). Although recent studies suggested an as-
sociation between high total contrast dose (or GFR-based



JACC Vol. 63, No. 7, 2014 Nallamothu et al.
February 25, 2014:722–45 ACC/AHA/SCAI/AMA-PCPI/NCQA 2013 PCI Performance Measure

733

Downloa
contrast dose) and contrast-induced acute kidney injury, we
do not believe that the current evidence is robust enough to
support a specific contrast threshold that should not be
exceeded under any circumstance (4,32). In addition, no
evidence indicates that simply documenting the dose is
linked to improved patient outcomes. For these reasons, the
writing committee designated this measure only for internal
quality improvement at the present time. Of course, indi-
vidual circumstances during a case often will dictate whether
the use of additional contrast is worthwhile for the safety of
the procedure. Nevertheless, recording the total volume of
contrast used for each case, as required by the measure,
should serve as the first step toward understanding and
modifying patterns of contrast use in cardiac catheterization
laboratories.

5.6. Radiation Dose Documentation

Current guidelines recommend that procedural radiation
dose should be recorded for all patients and should be
limited to “as low as reasonably achievable,” according to
clinical circumstances. Measures of radiation dose include
total air kerma at the interventional reference point, air
kerma area product, fluoroscopy time, and number of cine
images (4). Furthermore, it is recommended that every
catheterization laboratory define thresholds, with corre-
sponding follow-up protocols, for patients who receive a
high procedural radiation dose. It is most typical to report
total fluoroscopy time, but the writing committee recog-
nized that this is a limited measure of total radiation
exposure and dose. All contemporary interventional x-ray
systems report the total air kerma area product (in Gray
[Gy]) and air kerma area product (in Gycm2). When
available, one or both of these measures should be docu-
mented in the procedure report in addition to fluoroscopy
time. At the present time, the writing committee desig-
nated this measure for internal quality improvement only
to avoid potential unintended consequences, such as op-
erators feeling a need to limit additional imaging even
when it would be clinically useful (see Appendix C for a
summary of the analysis).

5.7. Postprocedural Optimal Medical Therapy
Composite

Medical therapy, including aspirin, P2Y12 inhibitors, and
statins, has been proved to reduce all-cause mortality and
cardiovascular morbidity in multiple studies. These medi-
cations should be prescribed to all patients who are eligible
for them after PCI, except for the rare circumstances in
which the life expectancy of the patient is limited or the
patient has a known allergy or intolerance. Despite the
strong endorsement from the guidelines and their robust
evidence base, the use of these medications is less than
optimal, particularly for statin therapy. Recently, Borden
and colleagues (36) evaluated the use of optimal medical
therapy in patients undergoing PCI for stable disease who
were enrolled in the National Cardiovascular Data Registry
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CathPCI Registry. Statins were prescribed to 83% of pa-
tients who were discharged alive after PCI, after exclusion
of patients with a contraindication to or history of intol-
erance of statins. Thus, opportunity remains for substantial
improvement in the use of these medications in patients
undergoing PCI (36). Incorporating these medications
into the standard post-PCI order sets and having a detailed
discussion of their benefits can be very effective at ensuring
patient adherence, particularly with statin therapy (37).
This measure harmonizes closely with the corresponding
facility-level postprocedural optimal medical therapy
composite measure from the ACC (38).

5.8. Cardiac Rehabilitation Patient Referral

Cardiac rehabilitation is a multidisciplinary exercise-based
outpatient service that has been proved to provide patient
benefit in terms of improved functional status, quality of
life, medical resource use, and, ultimately, mortality rate
reduction (39–46). Patients with coronary artery disease
treated with PCI are at high risk of recurrent events and are
particularly suitable for risk reduction via cardiac rehabili-
tation. Unfortunately, cardiac rehabilitation is a vastly
underutilized service, with available data indicating that
less than half of eligible patients ultimately enroll in a
program (47). There are numerous barriers to referral,
entry, and completion of cardiac rehabilitation by patients.
Although some of these barriers are financial or system
related (e.g., lack of a geographically convenient program),
physician referral is a modifiable barrier. Explicit physician
referral of patients to cardiac rehabilitation has been shown
to substantially increase the likelihood of patient enroll-
ment (47,48). Although it could be argued that referral is
the responsibility of a patient’s primary physician or other
members of the healthcare team, the writing committee
believes that cardiac rehabilitation referral should be part of
the comprehensive care of a patient undergoing PCI and
should be the responsibility of the providers involved with
that procedure, in a manner similar to treatment of dysli-
pidemia. Referral during the index hospitalization for PCI
is therefore optimal. The performance measure takes into
account appropriate exclusions, such as medical non-
suitability (e.g., history of comorbidities), patient prefer-
ence, and lack of availability of a suitable program. This
performance measure harmonizes closely with the corre-
sponding measure from the ACCF/AHA/PCPI coronary
artery disease performance measure set. In the future,
broadening this measure to assess levels of participation on
the basis of attendance, rather than simply referral, might
be examined.

5.9. Regional or National PCI Registry
Participation

The writing committee believed strongly that every cath-
eterization laboratory should participate in a national or
regional PCI registry for benchmarking purposes. The
benefits of participating in a registry include the ability to
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compare the catheterization laboratory’s outcomes with
those of similar laboratories of comparable volumes, so that
the laboratory staff understands their outcomes in relation
to national or regional standards. We believe this measure
will encourage more cardiac catheterization laboratories to
participate in large multicenter databases and collaboratives
to improve the evidence base to support quality efforts in
PCI.

5.10. Annual Operator and Hospital PCI Volume

The writing committee designated the operator procedure
volume as appropriate for internal quality improvement
only, as indicated in Appendix C. It is well recognized that
operator volume, though useful, is a limited surrogate for
quality. This is due partly to the difficulty of collecting
volume data for individual operators, who can practice
across numerous facilities and even states. The volume of
the catheterization laboratory in which an operator works
seems to be a more trustworthy surrogate for quality than
does individual operator volume. Although updated rec-
ommendations exist for operator and institutional volumes
(24), they are still based on observational studies that
looked at a variety of facility volume thresholds. However,
the preponderance of evidence suggests that facilities that
perform <200 PCIs per year have worse outcomes than
facilities that perform more procedures. Given the limita-
tions of the evidence base, the writing committee felt
strongly that no specific threshold should be required for
these measures, though it did see value in collecting these
data for institutional and operator quality assurance. The
writing committee also recognized the potential challenges
of operators who are recently out of training or who
transiently cease performing procedures because of job
changes or health reasons (e.g., pregnancy). A potential
unintended consequence of this measure that was discussed
by the writing committee is that an operator might perform
unnecessary procedures to achieve a threshold level. Future
iterations of this measure will need to also address whether
adjunctive coronary procedures (e.g., fractional flow
reserve, intravascular ultrasound) and noncoronary pro-
cedures (e.g., transcatheter aortic valve replacement) should
be included in these assessments of operator and institu-
tional volume, given that these techniques require over-
lapping technical skills.

6. Potential Measures Considered
But Not Included in This Set

6.1. Process Measures

The writing committee considered several additional pro-
cess measures for inclusion. A longitudinal measure
assessing use of dual-antiplatelet therapy at 30 days and 1
year was considered. Although such a measure has a greater
likelihood of improving care, the logistical challenges of
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collecting longitudinal drug data on an outpatient basis
made it difficult to implement this measure at the present
time. We are hopeful that advances in information tech-
nology, electronic health records, and outpatient registries
will make reliably collecting these data possible in the
future.

We also examined additional measures related to ad hoc
PCI (PCI performed during the same session as diagnostic
angiogram) and multivessel PCI. These measures focused
on examining the core question of whether the PCI was
appropriate in the context of additional therapeutic op-
tions, like medical therapy and coronary artery bypass
surgery. This was an area of great interest and much dis-
cussion for the writing committee. However, in the end the
group felt limited in our ability to construct feasible mea-
sures that could be applied reliably in clinical practice. We
decided that these topics were ultimately beyond the
charge of a writing committee focused on PCI. Our
greatest barriers were the lack of definitive data on the risks
and benefits of ad hoc PCI and multivessel PCI and their
role in shared decision making by patients and providers
(49,50). The writing committee, therefore, decided that
this topic might be considered in future updates of these
measures or might be better handled by a writing com-
mittee focused entirely on developing performance mea-
sures for coronary revascularization (rather than just PCI).

6.2. Outcome Measures

As noted previously, outcome measures are highly desirable
but often difficult to incorporate into performance measure
sets because of vulnerability to influences outside the pro-
vider’s control. Thus, outcome measures, particularly those
intended for use in accountability, should be supported by
strong data and should address risk-adjustment concerns.
For example, the writing committee considered a measure
of the incidence of dialysis after PCI. However, this was
ultimately not included because the need for unexpected
dialysis after PCI is extremely rare, and when dialysis does
occur after PCI, it is often in patients with marginal renal
function before the PCI for whom the possibility of dialysis
was discussed previously. Creating a measure in this area
might dissuade these patients, who are often at high risk for
coronary artery disease, from undergoing PCI. Several
members of the writing committee supported the inclusion
of a related measure of acute kidney injury after PCI that
would depend on laboratory assessments of renal function.
However, controversy exists about the diagnosis of acute
kidney injury in this setting, and in many patients, it would
require multiple blood tests that are otherwise not indicated.

Similarly, the writing committee considered a measure
assessing rates of blood transfusion after PCI. This was not
included as a measure because the writing committee felt
that it is currently challenging to adequately account for all
the factors related to the decision to transfuse patients after
PCI, some of which might be related only indirectly to the
procedure. Emergency coronary artery bypass surgery after
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PCI was also considered as a measure, but in an era of
widespread use of stents, the incidence is extremely small,
which would make it an unreliable measure. Finally, a
measure of periprocedural infarction based on cardiac
biomarkers after PCI was considered. However, stan-
dardized collection of cardiac biomarkers after PCI is still a
variable practice, and this strongly influences rates of peri-
procedural infarction. Given these concerns and that stan-
dardized collection of cardiac biomarkers after PCI is not a
Class I recommendation in recent PCI guidelines, this
measure was not included.
Three outcome measures, in particular, were considered

strongly by the writing committee, and these are reviewed
in detail in the following sections.

6.2.1. Angina

The writing committee considered a measure of assess-
ment of angina. Given that one of the primary reasons for
performing PCI is to reduce angina, the concept of
assessing anginal class in a structured way before PCI, and
reassessing it in the same way after PCI, has intuitive ap-
peal. However, the writing committee noted several chal-
lenges. First, it was recognized that angina/ischemia can
present in different ways, and there was little agreement on
how to account for unusual symptoms presenting as an
“anginal equivalent.” Second, it was recognized that
rigorous, standardized anginal class assessment (e.g., the
Seattle Angina Questionnaire), though standard in clinical
trials, is not typically performed in the clinical setting, and
that more common systems, like the Canadian Classifi-
cation System, have poor reliability and are too subjective.
These issues created a tension between the feasibility of a
measure related to angina assessment and its usefulness.
For these reasons, the writing committee decided not to
include an assessment of angina in the present set, but it
believes this should be an area of future development.

6.2.2. Thirty-Day Mortality Rate

The writing committee considered a mortality measure, and
the 30-day endpoint was discussed in particular, because
this was identified as the time point (as opposed to 1 year) at
which outcomes would be most closely related to the index
procedure. For the reasons discussed in Section 4.2, death as
an outcome measure has obvious appeal. It is overall an
unambiguous and unarguable endpoint and, along with
stroke, is generally considered one of the worst possible
outcomes of a PCI procedure. The challenges to using
30-day mortality rate as a performance measure relate pri-
marily to risk-adjustment issues, and 2 main sentiments
prevailed: 1) There was a strong desire to avoid penalizing
operators for taking difficult cases. This arose from recog-
nition that risk adjustment is less robust at the extremes of
risk, as well as from acknowledgment of some of the un-
intended negative consequences that could result from
focus on this outcome, at the individual-operator level, in
terms of avoidance of difficult cases altogether or an
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undesirable displacement of them to nearby regions and
operators subject to lesser scrutiny. 2) It was recognized that
mortality rate has been a component of numerous prior
efforts, and there was a desire to avoid duplicative efforts.
For these reasons, the writing committee opted not to
include a measure related to 30-day mortality rate.

6.2.3. Revascularization

The occurrence of a negative outcome after PCI, such as
restenosis or stent thrombosis, was also considered as an
outcome measure. The writing committee generally agreed
that restenosis and stent thrombosis are negative outcomes
but was not in agreement that all of the factors that
contribute to these outcomes are understood, or at least
there was some lack of consensus about the extent to which
these outcomes are related to factors within the operator’s
direct control. More importantly, restenosis and stent
thrombosis are both now relatively low-frequency events
for any individual operator. In addition, presentation with
either restenosis or thrombosis is not always to the same
medical center where the index procedure was performed,
which creates a challenge to accurately ascertaining the
incidence of these outcomes at the individual-operator or
center level. For these reasons, the writing committee did
not include any outcome measures related to restenosis or
thrombosis.

6.3. Structural Measures

Two additional structural measures related to use of
standardized protocols were carefully considered by the
writing committee. However, these structural measures
were determined to be inappropriate for inclusion in the
measure set at the present time. In both cases, use of
protocols has been advocated as a way to potentially
mitigate risk for patients in developing complications from
PCI.

First, given the high potential for morbidity and mor-
tality associated with use of antiplatelet and anticoagulation
therapy, the writing committee considered a measure to
assess use of a standardized protocol for these agents.
However, despite their extensive use of these protocols,
there is scant evidence to link their use of a protocol to
improved patient outcomes. Dosing guidelines exist for
specific agents; however, there is a wide range of variability
even in the guidelines to account for important clinical
considerations, including adjustments for renal impair-
ment, concomitant warfarin anticoagulation, and other
clinical factors. Thus, the writing committee decided that
the proposed measure offered little added value to quality
care assessment at the present time, given the complexity
required for its effective implementation. The writing
committee does encourage development and implementa-
tion of protocols for antiplatelet and anticoagulant therapy
as appropriate on a local basis, and reconsideration of this
measure might occur in future iterations of this measure set
as the evidence base evolves.
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Second, the writing committee considered use of a
protocol for managing contrast-related nephropathy before
and during PCI but decided that the evidence base is not
substantive enough to support inclusion of such a measure
at the present time. However, as discussed in Section 5.1,
the writing committee did elect to include documentation
of preprocedural estimated GFR and contrast dose as in-
ternal quality-improvement measures in this set. There is a
tight linkage between GFR and contrast dose and devel-
opment of contrast-related nephropathy. The writing
committee felt that these measures should capture, with
sufficient granularity, important data to guide local
improvement efforts. As the evidence base to guide the
management of contrast-related nephropathy continues to
evolve, consideration for inclusion might be appropriate in
future iterations of this measure set.

7. Areas for Further Research

The writing committee identified 4 areas of interest for
further investigation. Although the areas are relevant to
performance measures in general, the writing committee
felt they would have particularly important implications for
measurement with regard to PCI. Some of these have been
discussed throughout the present document in relevant
sections but are highlighted here for additional emphasis.

7.1. Documentation of Prescription of
Drugs Versus Filling of Drug Prescriptions
and Optimal Dosing of Drugs

The writing committee felt that it will be important in
future work to examine moving beyond documentation of
only the prescription of drugs to the actual filling of drug
prescriptions and the optimal dosing of drugs. Unfortu-
nately, using existing data collection systems to measure
these is currently too difficult, expensive, and prone to error
to serve as a useful quality measure. Additionally, a patient
could be seen by several practitioners who have different
standards for optimal dosing.

7.2. Limitations of Current Data Systems for PCI

Administrative claims data are used for a large number of
analyses focused on PCI utilization. Although valuable for
capturing use and costs, these data are inadequate as a
source for quality measures. For example, the Dartmouth
Atlas has suggested for several years that substantial
regional differences exist in PCI utilization, leading to
concerns that PCI is overutilized (25). A thorough un-
derstanding of the reasons for regional variation in these
procedures and their value for outcomes, such as im-
provements in angina and quality of life, however, is still
lacking. In addition, hospital-based systems for collecting
data on PCI are increasingly incomplete because most
elective procedures are now done with an outpatient or
observational status rather than an inpatient status.
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7.3. Shared Accountability

Most patients who have undergone a PCI have come into
contact with more than one physician before receiving their
procedure from an interventional cardiologist. These can
include a primary care physician, emergency physician,
hospitalist, intensivist, noninvasive cardiologist, and clin-
ical cardiologist. Accountability for quality needs to occur
throughout the process and should be shared by all the
providers who care for the patient. Although accountability
and subsequent outcomes lie primarily with the interven-
tionist, many steps in the process that occurred before the
PCI can contribute to optimizing patient care. This is
equally true for care that happens after the PCI.

7.4. Patient Surveys

The writing committee suggests that hospitals survey their
PCI patients about their level of knowledge, level of edu-
cation, and perception of outcomes of their procedures.
This is an exciting and important method of ascertaining
and ensuring patient education with regard to their
perceived outcomes of PCI. The writing committee did
not support including this as a measure because the out-
comes of PCI vary according to presenting symptoms; for
example, patients with an acute myocardial infarction could
have an improved risk of mortality as a result of their PCI,
but patients undergoing elective PCI for chronic stable
angina probably have no improvement in their outcome
other than symptom relief.
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Appendix C. ACC/AHA/SCAI/AMA-PCPI/NCQA 2013 Percutaneous Coronary Interventions
Performance Measures: Summary Analysis Table
Completely
Fulfills Attribute*

Partially Fulfills or
Does Not Fulfill

Attribute* Summary Commentsx
Measures included in the performance measure set

Comprehensive Documentation of PCIy 1,2,3,4

Appropriate Indication for Elective PCIz 1,2,3b,4 3a Lack of existing data on use in test populations makes it difficult
to know whether the current measure accurately captures
“appropriateness” (as opposed to encouraging gaming) or
whether it will lead to unintended consequences by punishing
providers.

Assessment of Candidacy for Dual-Antiplatelet Therapyy 1,2,4 3 ACCF National Cardiovascular Data Registry CathPCI Registry is
unable to measure this. It will require additional chart
documentation and abstraction.

Use of Embolic Protection Devices in the Treatment of
Saphenous Vein Bypass Graft Diseasez

2,3b,4 1b, 3a The guideline Class of Recommendation is 1, and Level of
Evidence is only B.

Documentation of Preprocedural Glomerular Filtration Rate
and Contrast Dose Used During the Procedurez

2,3,4 1 There are few potential unintended consequences, given that
there are no thresholds specified in this measure. However,
evidence indicates that doses are inconsistently documented.
Therefore, although this measure is expected to have limited
impact because it requires only documentation, it is an
intermediate step to a more meaningful performance
measure.

Radiation Dose Documentedz 2,3,4 1 There are few potential unintended consequences given that
there are no thresholds specified in this measure. However,
evidence indicates that doses are inconsistently documented.
Therefore, although this measure is expected to have limited
impact because it requires only documentation, it is an
intermediate step to a more meaningful performance
measure.

Postprocedural Optimal Medical Therapy Compositey 1,2,3,4 Registry data are currently limited, making it unfeasible to
capture specific medical, patient, or system exceptions.

Cardiac Rehabilitation Patient Referraly 1,2,3,4

Regional or National PCI Registry Participationy 2,3,4 1 The guideline Class of Recommendation is 1, but Level of
Evidence is only C.

Annual Operator PCI Volumez 2,3b 1,3a,4 � There are potential unintended consequences because opera-
tors might be more inclined to intervene when the procedure is
not indicated.
� This measure could pose a feasibility challenge if a person
works at multiple sites.

Annual Hospital PCI Volumey 2,3 1,4 Smaller hospitals might be more inclined to intervene when the
procedure is not indicated, to achieve higher volumes.

Measures considered but not included in the performance measure set

Assessment of patient knowledge of benefits and risks of PCI 1,4b 2,3,4a � Limited availability of validated surveys.
� Limited existing literature on patient education or actionable
methods to improve it.

Postprocedural dialysis 1 2,3,4 � Dialysis might not be related to PCI.
� Long measurement period is needed to capture data, given it is
a rare event.

Postprocedural blood transfusion 1 3,4 Bleeding might occur outside interventionalists’ locus of control.

Measurement of cardiac biomarkers N/A 1,2,3,4 Evidence is still controversial.

Periprocedural angina assessment 1,2 3,4 This is a potentially high-impact area with validated instruments,
yet little data exist on how to best incorporate validated
instruments into routine practice without excessive effort or
costs.

Aspirin/thienopyridine at discharge 3,4 1,2 There is little room for major impact or improvement, given
existing evidence of already high compliance rates.

*Corresponding numbers and letters are linked to the ACC/AHA Task Force on Performance Measures Attributes for Performance Measures. Numbers indicate the

entire attribute, and letters indicate specific attribute subcriteria.

yThese measures are performance measures.

zIndicated in shading, these measures have been designated quality metrics. Quality metric are designated for use in internal quality-improvement programs only.
These measures are not appropriate for any other purpose (e.g., pay-for-performance, physician ranking, or public reporting programs).

xWhere applicable, the writing committee provided summary comments about why certain measures were included or not included in the final measure set. For all
attributes noted as “partially or does not fulfill attribute,” the writing committee provided summary comments.

ACCF indicates American College of Cardiology Foundation; AHA, American Heart Association; GFR, glomerular filtration rate; and PCI, percutaneous coronary

intervention.
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Downloa
Attributes and subcriteria key:
1. Evidence based:
ded
1a. For structural measures, the structure should be
closely linked to ameaningful process of care that
in turn is linked to ameaningful patient outcome.

1b. For process measures, the scientific basis for the
measure is well established, and the process
should be closely linked to a meaningful patient
outcome.

1c. For outcome measures, the outcome should be
clinically meaningful. If appropriate, perfor-
mance measures based on outcomes should
adjust for relevant clinical characteristics
through the use of appropriate methodology
and high-quality data sources.

2. Measure selection:

2a. The patient group to whom the measure applies
(denominator) and the patient group for whom
conformance is achieved (numerator) are clearly
defined and clinically meaningful.

2b. Exceptions and exclusions are supported by
evidence.
 From: http://content.onlinejacc.org/ by Dennis Hoover on 04/21/2014
2c. The measure is reproducible across organiza-
tions and delivery settings.

2d. Face validitydThe measure appears to assess
what it is intended to.

2e. Content validitydThe measure captures most
meaningful aspects of care.

2f. Construct validitydThe measure correlates
well with other measures of the same aspect of
care.

3. Measure feasibility:

3a. The data required for the measure can be ob-
tained with reasonable effort and cost.

3b. The data required for the measure can be ob-
tained within the period allowed for data
collection.

4. Accountability:

4a. ActionabledThose held accountable can affect
the care process or outcome.

4b. The likelihood of negative unintended conse-
quences with the measure is low.



 
Attachment 3 

Volume Levels of Existing Facilities 
 



Current CN Approved Elective PCI Programs 
2014 Procedure Volumes 

 
Current CN Approved 

Elective PCI Programs - 
received CN approval in 

2008 

2014 CHARS 
Inpatient 

Procedures, Age 
15+ 

2014 Outpatient 
Procedures, Age 

15+ 
Total 

MultiCare Auburn Regional 93                    8         101  
Capital Medical Center                     56                      23            79  
Evergreen Health                   250                    168          418  
Good Samaritan                   246                      29          275  
Peacehealth St. John                     99                      -              99  
Skagit Valley MC                   202                      86          288  
St. Francis Hospital                   149                      80          229  
Swedish Edmonds                   157                      70          227  
Valley Medical Center                   214                      49          263  

Source:  Inpatient from WA State CHARS Database, Age 15+, PCI defined as MSDRGs 250, 251, 248, 249, 
246, 247) 
Outpatient data from 2015 DOH individual hospital surveys (Dated April to September, 2015) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

Attachment 4 
Proposed Rule Revisions 

 



Proposed Rule Revisions 
 
 
WAC 246-310-715--General requirements  
The applicant hospital must: 

(1) Submit a detailed analysis of the impact that their new adult elective PCI services will 
have on the Cardiovascular Disease and Interventional Cardiology Fellowship Training programs 
at the University of Washington, and allow the university an opportunity to respond. New 
programs may not reduce current volumes at the University of Washington fellowship training 
program. 

(2) Submit a detailed analysis of the projected volume of adult elective PCIs that it 
anticipates it will perform in years one, two and three after it begins operations. All new elective 
PCI programs must comply with the state of Washington annual PCI volume standards ((three)) 
two hundred by the end of year three. The projected volumes must be sufficient to assure that all 
physicians working only at the applicant hospital will be able to meet volume standards of 
((seventy-five)) fifty PCIs per year. If an applicant hospital fails to meet annual volume 
standards, the department may conduct a review of certificate of need approval for the program 
under WAC 246-310-755.  

(3) Submit a plan detailing how they will effectively recruit and staff the new program 
with qualified nurses, catheterization laboratory technicians, and interventional cardiologists 
without negatively affecting existing staffing at PCI programs in the same planning area. 

(4) Maintain one catheterization lab used primarily for cardiology. The lab must be a 
fully equipped cardiac catheterization laboratory with all appropriate devices, optimal digital 
imaging systems, life sustaining apparatus, intra-aortic balloon pump assist device (IABP). The 
lab must be staffed by qualified, experienced nursing and technical staff with documented 
competencies in the treatment of acutely ill patients. 

(5) Be prepared and staffed to perform emergent PCIs twenty-four hours per day, seven 
days per week in addition to the scheduled PCIs. 

(6) If an existing CON approved heart surgery program relinquishes the CON for heart 
surgery, the facility must apply for an amended CON to continue elective PCI services. The 
applicant must demonstrate ability to meet the elective PCI standards in this chapter. 
 
 
WAC 246-310-720--Hospital Volume Standards 

(1) Hospitals with an elective PCI program must perform a minimum of ((three)) two 
hundred adult PCIs per year by the end of the third year of operation and each year thereafter. 

(2) The department shall only grant a certificate of need to new programs within the 
identified planning area if: 

(a) The state need forecasting methodology projects unmet volumes sufficient to establish 
one or more programs within a planning area; and 

(b) All existing PCI programs in that planning area are meeting or exceeding the 
minimum volume standard.  
 
 

http://app.leg.wa.gov/wac/default.aspx?cite=246-310-755


WAC 246-310-725--Physician volume standards 
Physicians performing adult elective PCI procedures at the applying hospital must perform a 
minimum of ((seventy-five)) fifty PCIs per year. Applicant hospitals must provide 
documentation that physicians performed ((seventy-five)) fifty PCI procedures per year for the 
previous three years prior to the applicant's CON request.  

 
 

WAC 246-310-745--Need forecasting methodology.  
For the purposes of the need forecasting method in this section, the following terms have the 
following specific meanings: 

(1) "Base year" means the most recent calendar year for which December 31 data is 
available as of the first day of the application submission period from the department's CHARS 
reports or successor reports. 

(2) "Current capacity" means the sum of all PCIs performed on people (aged fifteen years 
of age and older) by all CON approved adult elective PCI programs, or department grandfathered 
programs within the planning area. To determine the current capacity for those planning areas 
where a new program has operated less than three years, the department will measure the volume 
of that hospital as the greater of: 

(a) The actual volume; or 
(b) The minimum volume standard for an elective PCI program established in WAC 246-

310-720.  
(3) "Forecast year" means the fifth year after the base year. 
(4) "Percutaneous coronary interventions" means cases as defined by diagnosis related 

groups (DRGs) as developed under the Centers for Medicare and Medicaid Services (CMS) 
contract that describe catheter-based interventions involving the coronary arteries and great 
arteries of the chest. The department will exclude all pediatric catheter-based therapeutic and 
diagnostic interventions performed on persons fourteen years of age and younger are excluded. 
The department will update the list of DRGs administratively to reflect future revisions made by 
CMS to the DRG to be considered in certificate of need definitions, analyses, and decisions. The 
DRGs for calendar year 2008 applications will be DRGs reported in 2007, which include DRGs 
518, 555, 556, 557 and 558.  

(5) "Use rate" or "PCI use rate," equals the number of PCIs performed on the residents of 
a planning area (aged fifteen years of age and older), per one thousand persons. 

(6) "Grandfathered programs" means those hospitals operating a certificate of need 
approved interventional cardiac catheterization program or heart surgery program prior to the 
effective date of these rules, that continue to operate a heart surgery program. For hospitals with 
jointly operated programs, only the hospital where the program's procedures were approved to be 
performed may be grandfathered. 

(7) The data sources for adult elective PCI case volumes include:  
(a) The CHARS data from the department, office of hospital and patient data; 
(b) The department's office of certificate of need survey data as compiled, by planning 

area, from hospital providers of PCIs to state residents (including patient origin information, i.e., 
patients' zip codes and a delineation of whether the PCI was performed on an inpatient or 
outpatient basis); and 

(c) Clinical outcomes assessment program (COAP) data from the foundation for health 
care quality, as provided by the department. 

http://app.leg.wa.gov/wac/default.aspx?cite=246-310-720
http://app.leg.wa.gov/wac/default.aspx?cite=246-310-720


(8) The data source for population estimates and forecasts is the office of financial 
management medium growth series population trend reports or if not available for the planning 
area, other population data published by well-recognized demographic firms. 

(9) The data used for evaluating applications submitted during the concurrent review 
cycle must be the most recent year end data as reported by CHARS or the most recent survey 
data available through the department or COAP data for the appropriate application year. The 
forecasts for demand and supply will be for five years following the base year. The base year is 
the latest year that full calendar year data is available from CHARS. In recognition that CHARS 
does not currently provide outpatient volume statistics but is patient origin-specific and COAP 
does provide outpatient PCI case volumes by hospitals but is not currently patient origin-specific, 
the department will make available PCI statistics from its hospital survey data, as necessary, to 
bridge the current outpatient patient origin-specific data shortfall with CHARS and COAP. 

(10) Numeric methodology: 
Step 1. Compute each planning area's PCI use rate calculated for persons fifteen years of 

age and older, including inpatient and outpatient PCI case counts. 
(a) Take the total planning area's base year population residents fifteen years of age and 

older and divide by one thousand. 
(b) Divide the total number of PCIs performed on the planning area residents over fifteen 

years of age by the result of Step 1 (a). This number represents the base year PCI use rate per 
thousand. 

Step 2. Forecasting the demand for PCIs to be performed on the residents of the planning 
area. 

(a) Take the planning area's use rate calculated in Step 1 (b) and multiply by the planning 
area's corresponding forecast year population of residents over fifteen years of age. 

Step 3. Compute the planning area's current capacity. 
(a) Identify all inpatient procedures at CON approved hospitals within the planning area 

using CHARS data; 
(b) Identify all outpatient procedures at CON approved hospitals within the planning area 

using department survey data; or 
(c) Calculate the difference between total PCI procedures by CON approved hospitals 

within the planning area reported to COAP and CHARS. The difference represents outpatient 
procedures. 

(d) Sum the results of (a) and (b) or sum the results of (a) and (c). This total is the 
planning area's current capacity which is assumed to remain constant over the forecast period. 

Step 4. Calculate the net need for additional adult elective PCI procedures by subtracting 
the calculated capacity in Step 3 from the forecasted demand in Step 2. If the net need for 
procedures is less than ((three)) two hundred, the department will not approve a new program, 

Step 5. If Step 4 is greater than ((three)) two hundred, calculate the need for additional 
programs. 

(a) Divide the number of projected procedures from Step 4 by ((three)) two hundred. 
Round the results down to identify the number of needed programs. For example: 
((575/300 = 1.916 or 1 program)) 375/200 = 1.875 or 1 program. 
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