JACC: CARDIOVASCULAR INTERVENTIONS

VOL. 11, NO. 4, 2018

ª 2018 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION
PUBLISHED BY ELSEVIER

Appropriateness and Outcomes of
Percutaneous Coronary Intervention at
Top-Ranked and Nonranked Hospitals
in the United States
Devraj Sukul, MD, MSC,a Deepak L. Bhatt, MD, MPH,b Milan Seth, MS,a Pearl Zakroysky, MPH,c Daniel Wojdyla, MSC,c
John S. Rumsfeld, MD, PHD,d Tracy Wang, MD, MHS, MSC,c Sunil V. Rao, MD,c Hitinder S. Gurm, MDa,e

ABSTRACT
OBJECTIVES This study sought to compare the appropriate use and outcomes of percutaneous coronary intervention
(PCI) between top-ranked and nonranked hospitals.
BACKGROUND The U.S. News & World Report “Best Hospitals” rankings are an inﬂuential consumer-directed publication of hospital quality, and are commonly used in promotional campaigns by hospital systems.
METHODS Hospitals in the National Cardiovascular Data Registry CathPCI registry between July 1, 2014, and June 30,
2015, were classiﬁed as top-ranked if they were included in the 2015 U.S. News & World Report 50 best “Cardiology
and Heart Surgery” hospitals. The remaining were classiﬁed as nonranked. We compared in-hospital mortality,
post-procedural bleeding, post-procedural acute kidney injury, and the proportion of appropriate PCI procedures
between top-ranked and nonranked hospitals.
RESULTS A total of 509,153 PCIs at 654 hospitals were included, of which 55,550 (10.9%) were performed at 44
top-ranked hospitals. After adjusting for patient case mix, PCIs performed at top-ranked hospitals had similar odds of
in-hospital mortality (adjusted odds ratio [aOR]: 0.96; 95% conﬁdence interval [CI]: 0.83 to 1.12; p ¼ 0.64), acute kidney
injury (aOR: 1.10; 95% CI: 0.98 to 1.22; p ¼ 0.099), and bleeding (aOR: 1.15; 95% CI: 0.99 to 1.31; p ¼ 0.052). Topranked hospitals had a slightly lower proportion of appropriate PCI compared with nonranked hospitals (89.2% vs.
92.8%; OR: 0.56; 95% CI: 0.45 to 0.69; p < 0.001).
CONCLUSIONS PCI performed at top-ranked hospitals was not associated with superior outcomes compared with
PCI at nonranked hospitals. The inclusion of metrics based on clinical data may be important for hospital quality rankings.
(J Am Coll Cardiol Intv 2018;11:342–50) © 2018 by the American College of Cardiology Foundation.
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O

ver the past 25 years, numerous consumer-

American College of Cardiology and the So-

ABBREVIATIONS

directed rankings of hospital quality have

ciety for Cardiovascular Angiography and

AND ACRONYMS

been developed in an effort to increase

Interventions. A more complete description

transparency and accountability in health care. The

of the registry has been described previously

U.S. News & World Report “Best Hospitals” is arguably

(10). All PCIs performed between July 1, 2014,

one of the most widely read and inﬂuential hospital

and June 30, 2015, at 1,545 hospitals were

proﬁling systems in the United States (1).

initially included.

ACS = acute coronary
syndrome(s)

AKI = acute kidney injury
aOR = adjusted odds ratio
CI = conﬁdence interval

One of the goals of public reporting and hospital

We excluded hospitals that performed

proﬁling initiatives is to guide consumers in selecting

<400 PCIs during the study period as

where they should receive health care when a

guidelines recommend that urgent or elective

choice exists. Previous research evaluating the validity

PCI should be performed at high-volume

of the “Best Hospitals” rankings for cardiovascular

centers (16). We also excluded hospitals that

care found that, in general, top-ranked hospitals

performed <25 elective PCIs to account for

performed better than nonranked hospitals with

potential miscoding. After exclusions, the study sam-

respect to outcomes such as mortality for conditions

ple was divided into PCIs that occurred at top-ranked

such as myocardial infarction or heart failure that

and nonranked hospitals. Top-ranked hospitals were

IQR = interquartile range
PCI = percutaneous coronary
intervention

RAMR = risk-adjusted
mortality rate

frequently require urgent or emergent care (2–6).

deﬁned as hospitals included in the 50 best “Cardiol-

These previously described differences in cardiovas-

ogy and Heart Surgery” programs per the 2015 U.S.

cular quality of care may have diminished in

News & World Report “Best Hospitals” publication (17).

recent years due to regional and national quality

The remaining hospitals were considered nonranked.

improvement initiatives (7–9).

A brief description of the methodology used for the

SEE PAGE 351

Many of these quality improvement initiatives have

2015 U.S. News & World Report “Best Hospitals”
publication is detailed in the Online Appendix.

focused on percutaneous coronary intervention (PCI),

STUDY OUTCOMES. The primary clinical outcomes

one of the most common cardiovascular procedures

included

performed in the United States (10–12); however, sig-

bleeding, and post-procedural acute kidney injury

niﬁcant variation in outcomes and appropriate use of

(AKI) during the incident hospitalization when PCI

PCI persist (13–15). Because these data are not consis-

was performed (outcome deﬁnitions are described in

tently publically reported, patients often turn to

the Online Appendix). These outcomes were deter-

consumer-directed hospital ratings to assess hospital

mined for all patients except those that were trans-

quality, yet it is unclear if these ratings are reﬂective of

ferred to another facility after PCI. We also examined

PCI quality as assessed by clinical outcomes data.

the proportion of appropriate PCI based on the 2012

in-hospital

mortality,

post-procedural

Therefore, using a large national clinical registry of

Appropriate Use Criteria for Coronary Revasculariza-

PCIs performed in U.S. hospitals, we compared clin-

tion (18). Each PCI was ﬁrst classiﬁed as mappable or

ical outcomes and appropriate use of PCI between

nonmappable to the Appropriate Use Criteria, and

top-ranked and nonranked hospitals according to the

then each mappable PCI was classiﬁed as appropriate,

2015 U.S. News & World Report 50 best “Cardiology

uncertain, or inappropriate.

and Heart Surgery” rankings.

METHODS
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STATISTICAL ANALYSIS. To assess the relationship

between a hospital’s ranked status (top ranked vs.
nonranked) and in-hospital outcomes, we developed

STUDY POPULATION. We performed a retrospective

hierarchical logistic regression models for each

analysis on data from the National Cardiovascular

outcome as the dependent variable with random

Data Registry CathPCI Registry, an initiative by the

intercepts for each hospital. The covariate of interest
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Scatter plots are provided to demonstrate the

T A B L E 1 Baseline Patient and Procedural Characteristics

distributions of hospital appropriateness and risk-

Nonranked Hospitals Top-Ranked Hospitals Standardized
(n ¼ 453,603)
(n ¼ 55,550)
Difference

Patient characteristics

adjusted mortality rates (RAMRs) between topranked and nonranked hospitals. To assess for
high- or low-performing outliers, we used a funnel

Age, yrs

66.0 (57.0–74.0)

66.0 (58.0–75.0)

0.05

Female

142,638 (31.5)

16,022 (28.8)

0.06

plot with additive adjustment of 95% and 98%

Nonwhite

56,415 (12.4)

11,656 (21.0)

0.23

control limits as described by Ieva and Paganoni (22).

Private

298,994 (65.9)

39,431 (71.0)

0.09

Medicare

248,832 (54.9)

28,031 (50.5)

0.11

Medicaid

53,368 (11.8)

6,728 (12.1)

0

No insurance

21,921 (4.8)

1,780 (3.2)

0.08

A detailed description of how hospital mortality

Insurance

Medical comorbidities

ratios and RAMRs were calculated can be found in
the Online Appendix.
Last, we used Spearman’s rank correlation to
assess the correlation between adjusted in-hospital
outcome rates and the published individual rank-

Smoking

119,484 (26.3)

10,702 (19.3)

0.17

Diabetes mellitus

177,905 (39.2)

23,093 (41.6)

0.05

Hypertension

377,602 (83.3)

47,711 (85.9)

0.07

All analyses were performed on the primary cohort

Previous MI

140,426 (31.0)

18,257 (32.9)

0.04

that included all PCIs as well as a subgroup of PCI

ings of the top-ranked hospitals.

Prior CHF

66,076 (14.6)

10,101 (18.2)

0.10

patients who were not transferred in from another

Dyslipidemia

354,937 (78.3)

47,056 (84.7)

0.17

hospital or emergency department; did not experi-

Prior PCI

191,625 (42.3)

25,403 (45.7)

0.07

Prior CABG

85,142 (18.8)

11,213 (20.2)

0.04

Prior valve surgery

ence cardiogenic shock or cardiac arrest before or at
the time of PCI; and did not present with acute

7,745 (1.7)

1,348 (2.4)

0.05

Peripheral vascular disease

58,412 (12.9)

7,483 (13.5)

0.02

coronary syndrome

Cerebrovascular disease

61,711 (13.6)

7,738 (13.9)

0.01

elevation myocardial infarction, non–ST-segment

Chronic lung disease

73,275 (16.2)

6,921 (12.5)

0.11

elevation myocardial infarction, or unstable angina.

Currently on dialysis

11,806 (2.6)

2,099 (3.8)

0.07

STEMI

74,970 (16.5)

5,963 (10.7)

0.26

NSTEMI

107,491 (23.7)

11,788 (21.2)

Unstable angina

187,766 (41.4)

22,352 (40.2)

Stable Angina

56,526 (12.5)

10,424 (18.8)

8,681 (1.9)

1,336 (2.4)

hospitals affected the primary ﬁndings, we conduct-

18,083 (4.0)

3,681 (6.6)

ed

CAD presentation

(ACS)

including

ST-segment

This subgroup, hereinafter referred to as elective
non-ACS PCI, consisted of patients who potentially

Atypical chest pain
No symptoms/angina

Continued on the next page

had the opportunity to research and select the speciﬁc hospital where they wanted to undergo PCI.
To examine whether the inclusion of low-volume
a

sensitivity

outcomes

in

analysis

which

we

evaluating
included

in-hospital
hospitals

performing <400 PCIs during the study period.
A p value <0.05 was considered statistically sigwas the hospital’s ranked status. Adjusted odds ratios

niﬁcant. Standardized differences are also provided

(aORs) and 95% conﬁdence intervals (CIs) are pro-

as a measure of baseline imbalance that is indepen-

vided as measures of effect size. Covariates used to

dent of sample size (23,24). In cases with large sample

adjust for patient risk were derived from previously

sizes, p values may be less informative as small dif-

published and validated risk models for mortality

ferences may be statistically signiﬁcant in these cases

(19), bleeding (20), and AKI (21).

(25). All analyses were performed by the Duke Clinical

The proportion of appropriate PCI was calculated
by dividing the number of appropriate PCIs by the

Research Institute using SAS version 9.4 (SAS Institute, Cary, North Carolina).

number of mappable PCIs. To compare appropriate
use of PCI between top-ranked and nonranked

RESULTS

hospitals, we used weighted linear regression with
the hospital as the unit of observation. The modeled

A total of 691,572 PCIs were performed at 1,545 hos-

dependent

logit-transformed

pitals between July 1, 2014, and June 30, 2015. Of

proportion of appropriate PCI. The covariate of in-

those, 891 hospitals performed <400 PCIs and 13

terest was ranked status with model weights reﬂect-

hospitals performed <25 elective PCIs. After exclu-

ing PCI volumes at each site. The logit-transformed

sions, the ﬁnal cohort comprised 509,153 PCIs

proportion of appropriate PCI was estimated as: log

performed at 654 hospitals.

variable

was

the

[proportion of appropriate PCIs/(1  proportion of

Forty-nine of the 50 top-ranked “Cardiology and

appropriate PCIs)]. A similar method was used to

Heart Surgery” hospitals participated in the National

compare the proportion of inappropriate PCI between

Cardiovascular Data Registry CathPCI Registry. Of

top-ranked and nonranked hospitals.

these, 5 performed <400 PCIs during the study period
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and were excluded, leaving 44 top-ranked hospitals
included in the analysis. Top-ranked hospitals had

T A B L E 1 Continued

Nonranked Hospitals Top-Ranked Hospitals Standardized
(n ¼ 453,603)
(n ¼ 55,550)
Difference

greater bed capacity, performed a larger volume of
PCI procedures annually, and were more likely to be
university-afﬁliated and located in urban settings
compared with nonranked hospitals (Online Table 1).
Of the 509,153 PCIs included in the study cohort,

Procedural characteristics
Post-procedure length of stay, days

2.0 (2.0–3.0)

2.0 (2.0–3.0)

0.02

Fluoroscopy time, min

12.0 (7.7–18.7)

15.5 (10.0–24.3)

0.33

170.0 (125.0–225.0)

170.0 (122.0–225.0)

Contrast volume, ml

0.01

55,550 (10.9%) PCIs were performed at top-ranked

Access site

hospitals and 453,603 (89.1%) were performed at

Femoral

321,789 (70.9)

40,403 (72.7)

nonranked hospitals. There were signiﬁcant differ-

Radial

130,432 (28.8)

14,802 (26.6)

IABP

9,710 (2.1)

1,353 (2.4)

Other MCS

3,303 (0.7)

600 (1.1)

Cardiogenic shock at start of PCI

10,926 (2.4)

1,304 (2.4)

0

Transfer for immediate PCI

17,339 (25.8)

1,736 (33.2)

0.16

ences in baseline characteristics of patients undergoing PCI at top-ranked hospitals versus nonranked
hospitals (Table 1). After adjusting for case mix, there
were no signiﬁcant differences in the adjusted odds

0.09
0.02
0.04

Appropriateness

of in-hospital mortality (aOR: 0.96; 95% CI: 0.83 to

Appropriate

401,300 (88.5)

46,632 (84.0)

1.12; p ¼ 0.64), AKI (aOR: 1.10; 95% CI: 0.98 to 1.22;

Inappropriate

8,239 (1.8)

1,710 (3.1)

0.08

p ¼ 0.099), or bleeding (adjusted OR: 1.15; 95% CI:

Unclassiﬁable

21,185 (4.7)

3,246 (5.8)

0.05

Uncertain

22,879 (5.0)

3,962 (7.1)

0.09

0.99 to 1.31; p ¼ 0.052) at top-ranked versus nonranked hospitals (Figure 1A).
There was a signiﬁcant difference in the distribution of appropriate, uncertain, and inappropriate PCI
between

top-ranked

and

nonranked

hospitals

(p < 0.001) (Table 2). Top-ranked hospitals had

0.13

Procedural anticoagulation
Any GPI

76,703 (16.9)

6,769 (12.2)

0.14

Unfractionated heparin

291,485 (64.3)

37,282 (67.2)

0.06
0.11

Bivalirudin

233,733 (51.5)

25,591 (46.1)

High-risk lesion

266,775 (58.1)

32,323 (58.2)

56,518 (12.5)

6,746 (12.1)

Bifurcation lesion

0.01
0.01

a lower proportion of appropriate PCI (89.2%)
compared with nonranked hospitals (92.8%). Moreover, top-ranked status was associated with signiﬁcantly lower odds of hospital-level appropriate PCI
(OR: 0.56; 95% CI: 0.45 to 0.69; p < 0.001) and higher

Values are median (interquartile range) or n (%).
CABG ¼ coronary artery bypass grafting; CHF ¼ congestive heart failure; GPI ¼ glycoprotein IIb/IIIa inhibitor;
IABP ¼ intra-aortic balloon pump; MCS ¼ mechanical circulatory support; MI ¼ myocardial infarction;
NSTEMI ¼ non–ST-segment elevation myocardial infarction; PCI ¼ percutaneous coronary intervention;
STEMI ¼ ST-segment elevation myocardial infarction.

odds of inappropriate PCI (OR: 1.87; 95% CI: 1.47 to
2.38; p < 0.001) compared with nonranked status.
The distribution of hospital-level appropriateness
and RAMRs are demonstrated by the scatter plot
shown in Figure 2 and Online Figure 1. The median
(interquartile range [IQR]) hospital-level proportion
of appropriate PCI was 93.7% (IQR: 89.5% to 96.3%)
and median RAMR was 1.7% (IQR: 1.3% to 2.2%). Most
hospitals were distributed around the intersection of
the median of these 2 outcomes.
Among nonranked hospitals, there were 26 (4.3%)
hospitals with mortality ratios above the 95% control
band and 13 (2.0%) hospitals above the 98% control
band (Figure 3). Conversely, there was 1 (2.3%) topranked hospital above the 95% control band. None
of the top-ranked hospitals were outside of the 98%
control band. Only 1 hospital had a mortality ratio
below the lower 95% control band, potentially
identifying a high-performing outlier hospital. This
hospital was nonranked.

ranked and nonranked hospitals can be found in
Online Table 2. There were no signiﬁcant differences
in the adjusted odds of mortality (aOR: 1.37; 95% CI:
0.81 to 2.33; p ¼ 0.24), AKI (aOR: 1.17; 95% CI: 0.96 to
1.44; p ¼ 0.12), or bleeding (aOR: 1.27; 95% CI: 0.99 to
1.63; p ¼ 0.06) between top-ranked and nonranked
hospitals (Figure 1B).
Among elective non-ACS PCIs, there was a signiﬁcant difference in the distribution of appropriate,
uncertain, and inappropriate PCI between top-ranked
and nonranked hospitals (p < 0.001) (Table 2).
Top-ranked hospitals had similar proportions of
appropriate PCI (58.4%) compared with nonranked
hospitals (58.1%), and a higher proportion of inappropriate PCI (12.1% vs. 10.9%). After accounting for
hospital volume, there were no signiﬁcant differences
in the odds of performing appropriate PCI (OR: 0.98;
95% CI: 0.84 to 1.19; p ¼ 0.98) or inappropriate PCI

ELECTIVE NON-ACS PCI. A subset of 79,682 PCIs at

(OR: 1.16; 95% CI: 0.93 to 1.44; p ¼ 0.20) at top-ranked

653 hospitals comprised the subgroup of elective

versus nonranked hospitals.

non-ACS PCI. Among these PCIs, 13,416 (16.8%) were

There was little variation in hospital-level RAMR

performed at 44 top-ranked hospitals. Baseline char-

for elective PCI as the rates of mortality were

acteristics of patients who underwent PCI at top-

low. There were no in-hospital deaths among patients
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F I G U R E 1 Adjusted Odds Ratios of In-Hospital Outcomes in Top-Ranked Versus Nonranked Hospitals

Forest plots of adjusted odds ratios and 95% conﬁdence intervals for each outcome among the (A) all percutaneous coronary intervention
(PCI) cohort and (B) elective non–acute coronary syndrome (ACS) PCI cohort. Unadjusted event rates stratiﬁed by hospital ranked status are
provided. AKI ¼ acute kidney injury; CI ¼ conﬁdence interval.

undergoing elective non-ACS PCI at 29 (65.9%) top-

SENSITIVITY ANALYSIS. In a sensitivity analysis, we

ranked and 537 (88.2%) nonranked hospitals (Online

added hospitals that performed <400 PCIs to the

Table 3).

top-ranked and nonranked cohorts. This resulted in a
total of 56,947 PCIs performed at 49 top-ranked hos-

CORRELATION BETWEEN RANKING AND ADJUSTED

pitals and 604,651 PCIs performed at 1,251 nonranked

OUTCOMES AMONG THE 50 BEST HOSPITALS. Within

hospitals. Among elective non-ACS PCIs, there were

the 44 best “Cardiology and Heart Surgery” hospitals

13,737 PCIs performed at 49 top-ranked hospitals and

there were no signiﬁcant correlations between a

87,143 PCIs performed at 1,244 nonranked hospitals.

hospital’s speciﬁc ranking and adjusted rates of each

Results from the sensitivity analysis were generally

in-hospital outcome (Online Table 4).

consistent with the primary ﬁndings (Online Table 5).

T A B L E 2 Appropriate Use of PCI at Top-Ranked and Nonranked Hospitals

All PCIs
Nonranked Hospitals
(n ¼ 432,418)

Top-Ranked Hospitals
(n ¼ 52,304)

401,300 (92.8)

46,632 (89.2)

Uncertain

22,879 (5.3)

3,962 (7.6)

Inappropriate

8,239 (1.9)

1,710 (3.3)

Appropriate

Values are n (%).
ACS ¼ acute coronary syndrome; other abbreviation as in Table 1.

Elective Non-ACS PCIs

p Value

<0.001

Nonranked Hospitals
(n ¼ 49,593)

Top-Ranked Hospitals
(n ¼ 10,660)

28,808 (58.1)

6,227 (58.4)

15,360 (31.0)

3,146 (29.5)

5,425 (10.9)

1,287 (12.1)

p Value

<0.001

Sukul et al.

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 11, NO. 4, 2018
FEBRUARY 26, 2018:342–50

PCI at Top-Ranked and Nonranked Hospitals

F I G U R E 2 Risk-Adjusted Mortality Rates and Frequency of Appropriate Percutaneous Coronary Intervention Among All Patients Un-

dergoing Percutaneous Coronary Intervention at Top-Ranked and Nonranked Hospitals

100.0

Top-ranked: 9 (20.5%) / Nonranked: 166 (27.2%)

Top-ranked: 3 (6.8%) / Nonranked: 149 (24.4%)

Top-ranked: 16 (36.4%) / Nonranked: 136 (22.3%)

Top-ranked: 16 (36.4%) / Nonranked: 159 (26.1%)

Percent Appropriate PCI

96.3

93.7

89.5

61.4

0.0

1.7
2.2
1.3
Hospital Risk-Adjusted Mortality Rate (%)

5.2

Scatter plot of hospital-level risk-adjusted mortality rates and frequency of appropriate percutaneous coronary intervention (PCI) at
top-ranked (red) and nonranked (blue) hospitals. The vertical line represents the median risk-adjusted mortality and the horizontal line
represents the median proportion of appropriate PCI among studied hospitals. The x- and y-axes on the graph are transformed to the hospital’s rank on the respective measure. These ranks were then plotted with values on the axes corresponding to sample quantiles. A plot
without rank transformation of the axes can be found in Online Figure 1.

DISCUSSION

evidence to suggest that PCI at nonranked hospitals
resulted in inferior clinical outcomes compared with

Using the 2015 U.S. News & World Report 50 best

top-ranked hospitals. This ﬁnding was consistent

“Cardiology and Heart Surgery” rankings to identify

among the subgroup of elective PCIs. Second, when

top-ranked and nonranked hospitals in a contempo-

evaluated individually with respect to hospital-level

rary national clinical registry of PCI procedures, we

mortality ratios, no top-ranked hospital was found

evaluated the association between a hospital’s ranked

to

status and post-procedural outcomes and appropriate

exceptional performance. However, there were also

use of PCI. This study has 4 principal ﬁndings. First,

no top-ranked hospitals that were low-performing

evaluating ranked hospitals as a group, we found no

outliers, whereas a small proportion (2.0%) of

be

a

high-performing

outlier

demonstrating
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F I G U R E 3 Funnel Plot of Hospital Mortality Ratios for All PCIs Among Top-Ranked

and Nonranked Hospitals

Second, our study included all-comers undergoing
PCI, whereas prior work has focused solely on the
Medicare population (2–5). By using Medicare data,
the same data source used by U.S News & World
Report to assess outcomes, previous studies may
have been more likely to arrive at similar conclusions
as the “Best Hospitals” rankings. These rankings may
also have limited generalizability for procedures such
as PCI, where a substantial proportion of patients are
below 65 years of age. For instance, in our study,
46% of the patients were under 65 years of age and
41% were primarily covered by a non-Medicare
insurer.
Third, in accordance with national guidelines recommending that elective or urgent PCI be performed
at high-volume

centers, we

excluded hospitals

performing <400 procedures during the study period
(16). By doing so, we might have diminished the effect
of the rankings if comparisons were made to a cohort
including nonranked low volume hospitals. However,
in
The blue and red lines represent the 95% and 98% control bands, respectively. Topranked (red) and nonranked (gray) hospitals lying outside these bands represent potential outlier performance. Abbreviation as in Figure 1.

a

sensitivity

analysis

including

low-volume

hospitals, we found no evidence to suggest inferior
outcomes at nonranked hospitals. Our ﬁndings should
reassure patients that there are many centers with
adequate PCI volumes performing high-quality PCI.

nonranked hospitals had mortality ratios lying above
the 98% control band. Third, elective PCI performed
for non-ACS presentations generally appears safe
across the spectrum of studied hospitals, with 86.7%
of hospitals reporting no in-hospital deaths over the
1-year study period. Last, there was no correlation
between adjusted outcomes and the speciﬁc ranking
of the 44 top-ranked hospitals. This suggests that
PCI quality based on clinical outcomes cannot be
reliably derived from the speciﬁc rankings of the best
“Cardiology and Heart Surgery” hospitals.
Although no study has speciﬁcally evaluated the
validity of these rankings in the context of PCI care,
our ﬁndings differ from previous studies that, in
general, demonstrated superior outcomes at topranked hospitals (2–5). The current study differs
from previous research in several important ways that
may potentially explain these differences and provide
context to our ﬁndings.
First, by using clinical data instead of administrative data, we could: 1) identify complications from
comorbidities more accurately; and 2) use more
robust risk-adjustment methods (26,27). In addition,
the appropriate use of PCI cannot be reliably derived
from administrative data. Finally, clinical data in this
registry are subjected to quality control processes

Last, the inclusion of an appropriateness measure
is a novel dimension of the current study. Over the
last decade, there has been increasing emphasis
placed on performing PCI for evidence-based indications as illustrated by the development of
Appropriate Use Criteria for Coronary Revascularization (18,29) and the declining rates of inappropriate
PCI (14). We believe that PCI appropriateness is an
important indicator of quality, serving as a measure
of physician decision-making when faced with treating the vast array of coronary artery disease presentations. Recently, Bradley et al. (30) demonstrated
that hospital-level appropriateness was not related to
clinical outcomes, implying that it measures a distinct
domain of hospital quality. Although the rates of
appropriate PCI in the entire study cohort was high,
PCI at nonranked hospitals was associated with
signiﬁcantly higher odds of appropriate PCI compared
with top-ranked hospitals.
As one of the most popular and inﬂuential hospital
proﬁling initiatives, U.S. News & World Report
continually re-evaluates and updates their hospital
proﬁling methodology in a transparent manner. We
believe that the use of clinical data in conjunction
with administrative data may overcome many of the
limitations of solely using Medicare claims.

evaluating the completeness, consistency, and accu-

STUDY LIMITATIONS. This study should be inter-

racy of data (28).

preted in the context of speciﬁc limitations. First, the

Sukul et al.

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 11, NO. 4, 2018
FEBRUARY 26, 2018:342–50

PCI at Top-Ranked and Nonranked Hospitals

2015 U.S. News & World Report “Best Hospitals”

performed across the nation in hospitals participating

rankings

methodology

in the CathPCI registry and meeting minimum rec-

attempting to evaluate multiple aspects of hospital

ommended hospital volume targets regardless of

quality including domains of structure, process, and

ranking by a popular consumer-directed hospital

outcomes (a brief description of this methodology is

ratings system. Moreover, the rankings failed to

detailed in the Online Appendix). For this study, we

identify hospitals providing the highest levels of

focused on PCI appropriateness and outcomes, which

quality PCI care, suggesting that incorporation of

are important, albeit narrow aspects of cardiovascular

clinical measures of PCI appropriateness and out-

care. Second, the principle outcome evaluated by

comes should be considered in the formulation of

U.S. News & World Report rankings was 30-day risk-

such rating systems. Moving forward, much like the

adjusted mortality, whereas we were only able to

initiatives by the American College of Cardiology and

evaluate

in-hospital

is

Society of Thoracic Surgeons, we believe it is incum-

possible

that

experienced

bent on hospitals, clinical registries, and national

adverse outcomes after discharge that were not

professional organizations to assist in public report-

captured in our analysis. Third, our deﬁnition of

ing

elective non-ACS PCI was different from the deﬁni-

accountability, and quality in health care.

incorporate

a

complex

outcomes.

patients

might

Therefore,
have

it

efforts

aimed

at

improving

transparency,

tion of nonacute PCI used in prior studies (14,31).
Our deﬁnition was more restrictive allowing us to

ADDRESS FOR CORRESPONDENCE: Dr. Hitinder S.

identify cases where patients may have had a choice

Gurm, 2A 394, 1500 East Medical Center Drive, Univer-

of where to receive PCI. In addition, while the

sity of Michigan Cardiovascular Center, Ann Arbor,

CathPCI registry includes a broad array of de-

Michigan 48109-5853. E-mail: hgurm@med.umich.edu.

mographic and clinical variables for risk adjustment,
unmeasured factors might have affected case mix
adjustment between hospitals. Last, participation in

PERSPECTIVES

the CathPCI registry is voluntary and not all hospitals
that perform PCI participate in the registry. Indeed, 1

WHAT IS KNOWN? The U.S. News & World Report “Best Hos-

of the top 50 hospitals did not participate in the

pitals” is arguably one of the most widely read and inﬂuential

CathPCI registry during the study period. These

hospital proﬁling systems in the United States.

hospitals may be different than hospitals not participating in the registry; therefore, our ﬁndings may

WHAT IS NEW? Although the majority of PCIs in the United

not be generalizable to all PCI-capable hospitals.

States are performed at nonranked hospitals, we found no sig-

Nevertheless, this study evaluated a substantial

niﬁcant differences in the odds of important in-hospital out-

proportion of top-ranked and nonranked hospitals

comes after PCI when compared with top-ranked hospitals

performing a large number of PCIs throughout the

according to the 2015 U.S. News & World Report “Best Hospitals”

United States.

publication for “Cardiology and Heart Surgery.” These ﬁndings
should reassure patients that safe and appropriate PCI is being
performed across the country.

CONCLUSIONS
PCI performed at top-ranked hospitals was not associated with superior outcomes compared with PCI at
nonranked hospitals. These ﬁndings should reassure

WHAT IS NEXT? Future hospital quality proﬁling initiatives
should consider including clinical measures of PCI appropriateness and outcomes when formulating hospital ratings.

patients that safe and appropriate PCI is being
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