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EDITORIAL COMMENT

In-Hospital Risk-Adjusted Mortality
Poorly Reﬂects PCI Quality
So Why Is it Being Used?*
Michael McDaniel, MD
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In this issue of JACC: Cardiovascular Interventions,
Doll et al. (1) demonstrate that risk-adjusted mortality
is a poor indicator of the quality of the PCI procedure.
In this study, the authors evaluated in-hospital riskstandardized mortality rates (RSMR) in 3,760 operators performing 2,352,174 PCI procedures from the
NCDR CathPCI registry. RSMR was deﬁned as the
observed-to-expected mortality ratio multiplied by
the mean population mortality over a 5-year period,
and high RSMR outliers were arbitrarily deﬁned as
greater than 2 SD above the mean. High RSMR outliers
had an observed mortality of 2.2%, whereas nonoutliers had a 1.5% mortality. Importantly, there was
signiﬁcant instability in the RSMR metric over time,
with wide year-to-year variability. High RSMR outliers over 5 years were classiﬁed as annual outliers
only a minority of the time (1.53 years of the 5 years)
and nonoutliers also classiﬁed at times as high yearly

nonoutliers.
In total, these ﬁndings suggest RSMR poorly
reﬂects the quality of the PCI procedure because it is
highly variable over time, depends on the inclusion/
exclusion of emergent procedures, and is not signiﬁcantly inﬂuenced by complications or processes of
care. The instability of RSMR over time results from
wide conﬁdence intervals, rare mortality events, and
low volumes of procedures. Moreover, no explanation was provided for the variations in RSMR over
time, as variations may reﬂect the random play of
chance rather than actual variations in procedure
quality. Importantly, this analysis did not apply to the
majority of operators in the United States, as 63% of
operators were excluded from this analysis due to low
annual volume as inclusion would only magnify the
inﬂuence of chance and isolated deaths. Finally, this
analysis would suggest 6.5% (about 1 in 15) of U.S.
interventional cardiologists are “poor-quality outliers,” which is really just grading on a curve
without demonstrating that these outliers are actually providing worse care than nonoutliers. Although
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