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When choosing an accreditation provider, 
it is important to consider the value this 

effort will add to your specialty program. Many 
accreditation approaches are designed to fulfill state 
requirements (if in place), but Corazon believes 
this is just the beginning. Our E3 Accreditation 
(Evaluate, Enhance, Excel) is uniquely structured to 
take your program to new heights of clinical quality, 
financial performance, and operational outcomes. 
Our qualified team of surveyors is dedicated to 
validating the best possible patient care and safety 
while helping clients stand out as market leaders in 
an increasingly competitive cardiovascular space.

There are many ways in which these goals are 
accomplished: on-site surveys, case reviews, peer re-
view, attendance in quality meetings, chart reviews, 
and the list goes on… but how does one measure 
the value of these services? This is often accom-
plished through the documented clinical outcomes 
and the American College of Cardiology-National 
Cardiovascular Data Registry (ACC-NCDR) out-
comes registry results, and then comparing these 
metrics over time.

The positive influence that accreditation can have 
on cardiovascular program performance is signif-
icant. In fact, for five of the defined ACC-NCDR 
CathPCI outcomes registry critical metrics, even 
small improvements can result in big impact. And 

there can be financial benefits from each as well. 
The five metrics, presented herein, include: 
• Percutaneous coronary intervention (PCI) within 

90 minutes;
• Acute kidney injury (AKI);
• Drug-eluting stent utilization;
• Composite discharge medications; and 
• Use of the radial approach.

A discussion of each will demonstrate the value 
of an accreditation effort for your program based 
on the impact of the quality assurance that comes 
with accreditation.

Physician leaders, administrative leaders, and the 
entire hospital C-suite should view accreditation 
as a vital strategic component of an overall and 
ongoing performance management system. Accred-
itation is not a “one and done” event. It reflects the 
organization’s commitment to continuous quality. 
Accreditation is a strong statement to both internal 
and external stakeholders, a pledge that the cardio-
vascular program is dedicated both achieving and 
maintaining the highest level of performance based 
upon objective standards and scientific evidence.  

METRIC:  PCI Within 90 Minutes
Corazon recognizes that many programs set their 

internal benchmark for achieving a door-to-balloon 

time (D2B) of 60 minutes versus the current 
national benchmark of 90 minutes. However, it is 
important to recognize that maintaining even a 
<90- or <60-minute D2B time is not always achieved 
100% of the time. It may sound counterintuitive, 
but even if the benchmark is achieved for certain 
cases, that doesn’t mean that EVERY case consis-
tently meets the mark. Programs that have seen 
their benchmark consistently fall below the 50th 
percentile must take action in order to understand 
at what point across the continuum of care the 
process deviates from a norm that otherwise allows 
the goal to be achieved.  

For example, a ‘norm’ may be obtaining an elec-
trocardiogram (ECG) within 10 minutes of the 
patient’s arrival or the arrival of the cath lab team 
within 30 minutes of a ST-elevation myocardial 
infarction (STEMI) being activated. Although this 
sounds simple, many programs don’t break down 
their care processes enough to understand each step 
in the continuum and what it takes to meet each 
step at a certain time. Programs should continually 

evaluate and reevaluate policies, procedures, and 
processes so there is clear understanding of what 
should happen when in order to meet the benchmark.    

Programs accredited by Corazon have seen signif-
icant improvements with D2B benchmarks in par-
ticular, and those that fall below the 50th percentile 
work to recognize opportunities for improvement. 
Opportunities can emerge from many programmatic 
aspects such as education and internal drills that 
can be videotaped, and then through debrief, eval-
uated for improvement. The execution of updated 
protocols and/or algorithms can also help. 

Results With Accreditation 
Forty-five percent (45%) of Corazon-           
accredited cath/PCI programs were in 
the 90th percentile for PCI within 90 min-
utes in their most recent data submission, 
meaning 100% of their patients received 
intervention within 90 minutes (Figure 1). 
Of these programs, 45% achieved this 
metric after involvement with Corazon 
accreditation. This speaks directly to the 
oversight and review of outcomes data 
that is facilitated quarterly by Corazon as 
part of our E3 approach. 
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Figure 1. Corazon clients achieving PCI within 90 minutes, start of 2020 through the first quarter of 
2021.

Accreditation is not a 
“one and done” event. It 
reflects the organization’s 
commitment to continuous 
quality. 
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Out of all cath/PCI programs accredited by 
Corazon, 96% have achieved the 90th per-
centile for PCI within 90 minutes (100% of 
patients within this timeframe) for multiple 
quarters following accreditation. 

Patient benefits from PCI within 90 minutes are 
well documented, but what may not be apparent 
are the monetary gains associated with this met-
ric. To realize the cost benefit, it is necessary to 
understand the implications of longer D2B time. 
A 2019 study1 published in the Journal of the Amer-
ican Heart Association evaluated 5243 patients with 
STEMI for the association of D2B time and 1-year 
mortality. Results showed that for every reduction 
of D2B time by 30 minutes, there was a continuous 
reduction of 1-year mortality (90 to 60 minutes: 
absolute risk reduction, 2.4%; number needed to 
treat, 41.9; 60 to 30 minutes: absolute risk reduc-
tion, 2.0%; number needed to treat, 49.2).

With a clear correlation between PCI within 90 
minutes and 1-year mortalities, the financial as-
pect has now also been evaluated. Another study2, 
appearing in the Journal of the American College of 
Cardiology, researched the 1-year risk-adjusted 
mortality and cost of PCI. For 19,148 patients in 
60 VA hospitals, the median 1-year total unadjust-
ed hospital costs were $46,302 per patient. Table 
1 illustrates the calculation of potential savings 
across an average patient population.

METRIC:  Acute Kidney Injury 
This metric can be seen as one of the most chal-

lenging for programs, especially since many patients 
at a greater risk of AKI present as a STEMI, which 
means in most circumstances, they are taken directly 
to the cardiac catheterization lab well before their 
critical lab values are confirmed. 

Results With Accreditation 
Fifty percent (50%) of cath/PCI programs 
have been performing in the 90th percen-
tile for acute kidney injury since being 
accredited, and of those, 36% have been 
in the 90th percentile for AKI for multiple 
quarters. Accredited programs tend to take 
more direct action in managing patients at 
greater risk of AKI by means of reviewing 
and revising current hydration protocols, 
both pre and post procedure when nec-
essary. Further, physician leaders more 
regularly utilize tools such as an AKI risk 
calculator so they are prepared in advance 
for clinical treatment decision-making.    

In a study of the economic consequences of 
AKI, Silver and Chertow3 reported the following: 

“Acute kidney injury is a common complication that 
affects as many as one in five hospitalized patients, 
depending on the definition employed.4-6 In-hospital 
mortality for patients with AKI has recently been 
estimated between 20 and 25%6,7, and critically ill 

patients with dialysis-requiring AKI experience 
mortality rates in excess of 50%.8,9 For patients who 
survive an episode of AKI, long-term risks include 
chronic kidney disease10, end-stage renal disease10, 
cardiovascular events11, and reduced quality of life12. 
In one study of 415 survivors of dialysis-requiring 
AKI, one in four patients reported health-related 
quality of life equal to or worse than death13.” 

Silver and Chertow further note that “Patients 
with AKI incurred median direct hospital costs 
of $2600, which still exceeded costs for asthma 
($1400), gastrointestinal bleed ($2100), pneumonia 
($2100), and heart failure ($2200).” 

Used to evaluate patients at risk of AKI, the 
RIFLE (Risk, Injury, Failure, Loss of Kidney, End-
stage kidney disease) classification is defined by 
the following stages:

• RIFLE-R = ↑SCr x 1.5 or ↓GFR >25%
• RIFLE-I = ↑SCr x 2.0 or ↓GFR >50%
• RIFLE-F = ↑SCr x 3 or ↓GFR >75%, or if 

baseline SCr ≥353.6 µmol/L (≥4 mg/dL) 
↑SCr >44.2 µmol/L (>0.5 mg/dL)

RIFLE stages are further broken down into two 
categories:

1. Loss of kidney function, defined by a com-
plete loss of function for longer than four 
weeks.

2. End-stage renal disease, defined by a com-
plete loss of kidney function for longer than 
three months. 

Silver and Chertow state that “in a University 
of Pittsburgh cohort of cardiac surgery patients, 
relative to age- and APACHE III-matched controls, 
patients with RIFLE-R AKI yielded an additional 
cost of $11,234, those with RIFLE-I AKI yielded an 
additional cost of $20,461, and patients with RIFLE-F 

AKI yielded an additional cost of $34,155.14”3 
Additional costs are summarized in Table 2. 

It can be concluded that the conservative cost 
estimate for each episode of AKI is approximately 
$1700, which increases to $11,000 for each episode 
requiring dialysis.

METRIC: Drug-Eluting Stent Utilization 
For Corazon-accredited cath/PCI programs, 

drug-eluting stent (DES) utilization is trending 
downward (Figure 2). On average, according to 
NCDR CathPCI registry outcomes data, programs 
are using 1.5 stents per lesion, which is considered 
best practice and a reduction from the initial 1.6 
stents average reported in 2019. 

Results With Accreditation
Twenty-nine percent (29%) of Corazon-  
accredited cath/PCI programs are uti-
lizing fewer than 1.5 stents per lesion. 
Considering that the average cost of a DES 
is approximately $1500, the savings per 
patient can be considerable, and for the 
cardiovascular service line, such savings 
are critical to maintain margins in today’s 
healthcare environment.
Additionally, a 2012 study15 analyzed more 
than 1.5 million PCI procedures, discovering 
that DES utilization is clinically superior and 

Table 1. When multiplied by the number of ST-elevation myocardial infarction 
(STEMI) patients/year, regardless of program size, the savings can be substantial, 
all while improving the health of the community overall and the wellbeing of each 
individual patient.

Cost for one-year mortality per patient $46,302.00

Reduction potential of one-year mortality for PCI within 
90 minutes per patient 2.0%-2.4%

Possible financial savings per patient $926.04 – $1,111.25

The patient benefits from percutaneous coronary intervention 
within 90 minutes are well documented, but what may not be 
apparent are the monetary gains associated with this metric. 
To realize the cost benefit, it is necessary to understand the 
implications of longer D2B time.

Table 2. Additional costs of AKI.

Rifle-R additional cost $11,234.00

Rifle-I additional cost $20,461.00

Rifle-F additional cost $34,155.00
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more cost-effective for patients who are at 
a high risk for total vessel revascularization 
(TVR), which includes bypass surgery. Con-
versely, it is the opposite when the risk of TVR 
is low; therefore, it makes good programmatic 
sense to decrease the use of DES in patients 
who are at lower risk for TVR. 

METRIC:  Composite: Guideline Medications 
Prescribed at Discharge 

This metric will be most impacted if/when doc-
umentation is not completed at time of patient 
discharge. Certainly, in any given quarter, this 
percentile can fluctuate significantly, though con-
sistency is one hallmark result of an accreditation 
effort. Through our approach, best practice rec-
ommendations are given for how to impact this 
metric for the long term, meaning the assurance of 
consistent and continuous adherence to a standard 
process for patient discharge.  

Programs with an electronic medical record can 
work in collaboration with their clinical informatics 
team to create a “best practice alert” (BPA). The 
BPA notifies the discharging physician to com-
plete the associated documentation specific to the 
medications required and should be built into the 
standardized order set. If a patient has a sensitivity 
or allergy to a specific medication, the physician 
must document this within the electronic medical 
record before moving forward in the discharge care 
plan. Savvy organizations can develop customized 
options or drop-down menus as part of the BPA, 
which also helps with consistency by removing 
the potential for entry mistakes. And while the 
cardiologist is often not the discharging physician, 
peer-to-peer education between the cardiologist 
and discharging physician (who in many cases is the 
hospitalist) can boost a program’s compliance to 
100% in this metric with minimal resource output.    

Results With Accreditation 
Almost 70% of Corazon-accredited cath/
PCI programs have achieved the 90th 
percentile for medications prescribed 
at discharge, meaning 100% of their pa-
tients are prescribed these medications. 
This has a positive impact on patient 
recovery, overall patient health, and re-
ductions in readmissions. Furthermore, 
since the benefits of dual antiplatelet 
therapy (DAPT) have been well docu-
mented, non-adherence to ordering these 
medications inevitably leads to increased 
mortality and readmission rates, which 
then translates into higher costs.  

METRIC:  Radial Approach
The radial approach has been an option for cath 

access for many years, but given the technological 
advances with smaller access site catheters, the 
use of diagnostic and guiding catheters to deliver 
interventional balloons and stents is becoming 
more common practice within cardiac cath labs 
across the country. The radial approach has af-
forded programs more efficiencies in throughput, 
and shows a clear and direct correlation to patient 
satisfaction. 

Patients having either a diagnostic or therapeutic 
coronary procedure via the radial approach report 
not only greater satisfaction with the procedure 
itself, as they are able to ambulate more quickly, 
but also, for those patients meeting specific criteria 
as guided by evidence-based medicine and physi-
cian adoption, there is a preference for same-day 
discharge after their procedure.

There are clinical gains with the radial approach, 
but scientific literature has also noted the fiscal 
benefits. The National Institutes of Health con-
firmed a cost savings of $275/patient when using 

the radial approach.16 For a program with an average 
case load of 200 PCI patients/year, the potential 
savings can reach up to $55,000 annually, just by 
simple calculation.

Results With Accreditation
Just over 60% of Corazon-accredited cath/
PCI programs have increased their utiliza-
tion of the radial approach since achieving 
accreditation. Overall utilization of the radial 
approach has increased approximately 4% 
among this group of programs since 2019. 

Benefits of the radial approach17 include:
• Reduction of bleeding and vascular com-

plication rates: 1.7% for radial vs 6.2% for 
femoral; 

• Reduced length of stay: 1.69 ± 1.92 days 
for radial vs 2.08 ± 1.98 days for femoral; 

• Lower rates of all-cause mortality at 3-year 
follow-up: 3.9 for radial vs 6.9% for femoral; 

• Lowered rates for cardiovascular death: 
2.1 for radial vs 4.9% for femoral.

Other benefits include:
• An increase in same-day discharge;
• Quicker ambulation;
• Increased patient satisfaction; and
• Availability of femoral site access for other 

modalities.

Conclusion
When considering the quality of a PCI program, it 

is imperative to interpret NCDR data and implement 
a comprehensive process for improvement based 
on reported metrics. With current staffing trends 
and a continuous increase in clinical demands, 
there is often a gap in an existing need and the 
ability for timely completion. Corazon can help 
review data, identify areas for improvement, and 
suggest strategies for implementing lasting and 
beneficial change. While this frees clinician time 
for patient care, more focus can also be directed 
to consistency in delivery.

Corazon’s accreditation and E3 approach 
results in consistent improvement in program 
performance and outcomes, which directly im-
pacts overall quality, along with patient safety 
and care improvements. By collaborating with 
our clients to standardize processes and reduce 
costs, the patient is the ultimate beneficiary of 
these efforts.  

However, accreditation isn’t just about what’s 
WRONG with a program. While the end goal is 
quality assurance, accreditation can also serve as 
a means to identify what is working, leading to 
cross-utilization of certain policies or processes 
that can be replicated in other clinical areas. Cel-
ebrating success through an accreditation process 
is equally as important as identifying performance 
improvement opportunities, as we typically find that 
most programs seeking accreditation are already 

Figure 3. Drug-eluting stent (DES) utilization from Q4 2019 through Q1 2021 for Corazon-accredited clients.
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doing much to give their patients the quality care 
they deserve. Using Corazon as a trusted partner 
for accreditation builds upon the quality assurance 
programs already in place, and takes your program 
to the next level of performance. n
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