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CONCLUSIONS
Center-level, risk-adjusted CABGmortality varies signif-

icantly from one year to the next, especially in centers
performing less than approximately 110 cases per year.
Aggregating the outcome data by volume, instead of time
period,may improve the reliability of performancemeasures.
Webcast
You can watch a Webcast of this AATS meeting presenta-
tion by going to: https://aats.blob.core.windows.net/media/
20AM/Presentations/Association%20Between%20CABG
%20Center%20Volu.mp4.
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Discussion
Presenter: Dr Arnar Geirsson

Dr CliffordW. Barlow (Southampton,
United Kingdom). My first question re-
lates to combining data from California
and NewYork. There are important dif-
ferences between the 2 states including
the number of centers, but also their
methodology, analysis, and reporting
of data. Could you comment on that?

Second, do the results still apply when the states are
gery c March 2021
analyzed separately?
DrArnarGeirsson (NewHaven,Conn).
The 2 states have several key differences
in factors pertinent to the studies. First,
the number of centers is lower in New
York—36 versus 119 in California. We
didn’t really focus on the difference in
the article. Themean annual case volume
is also different; there were 60 cases per

year in California versus 220 in New York.
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Perhaps this relates to the differences in geographical con-
centration of the 2 states. Both states use clinical registry, but
the variables included differ slightly between the 2 states, as
well as the inclusion criteria in the model. For example, New
York excludes patients with preoperative shock, although it’s
a small portion of the patients. California also excludes what
they define as salvage status undergoing active cardiopulmo-
nary resuscitation.

In considering these differences, we elected to use O/E ratio
rather than metrics of performance such as risk-standardized
mortality rates, which is common, meaning in both states the
O/E ratio of 1 indicates as expected performance giving pa-
tients risk, whereas risk-standardized mortality rate of, for
example, 2%, may be above the state average in one or below
in the other. In otherwords, the risk-standardizedmortality rate
would be at risk to the overall mortality rates within the state,
and using this value would not allow us to compare the out-
comes of centers between 2 different states. In short, we
certainly acknowledged the differences and accounted for
them, we believe, by using the ratio measures.

Dr Barlow. That’s a very thorough answer. This is such an
important and topical subject because public reporting of per-
formance profiles has such major implications to hospitals
and surgeons. One of the positive implications, for example,
is that suboptimally performing centers are sometimes
inspired and learn from the presentation of public data. On
the other hand, of course, low-volume centers are protected
when time-based reporting takes place by the presence of
wide confidence intervals if the data is potentially wrong.

So, if you perceive using your method with volume report-
ing, will the protection provided bywide confidence intervals
potentially disappear? Could hospitals and surgeons then be
wrongly labeled as being poorly performing for many of the
other reasons that outcome data are frequently wrong?

Dr Geirsson. I’d say that a relevant analogy may be that
you would consider it unethical to conduct an underpow-
ered experiment by sacrificing 50 animals 3 times and not
achieving meaningful interrogation of the result. Whereas
if you do a single 150-animal experiment that would be
adequately powered to provide adequate power of analytic
statistics and get meaningful results.

In that sense, we propose that the protection of the low-
volume centers by truncating the data annually and not
powering them sufficiently to achieve a statistically signif-
icant difference is perhaps depriving the centers from
knowing whatever is actually going on that could be
improved once the problem is identified analytically as a
problem. At the same time, your point is well taken: Let’s
say it takes a long time—let’s say it takes 5 years for a
low-volume center to achieve sufficient denominator case
volume. Let’s say 100 cases. Then it’s possible that poor
outcomes concentrating the first 2 years may lead hospitals
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to make changes to improve outcomes yet still be penalized
for the initial poor outcomes.
So we agree that a volume-based approach is limited in

that sense. We would propose that reporting both time-
based and volume-based analysis may paint the better pic-
tures. You would think that resource-wise, it would not be
prohibited in addition to what’s already being done, using
various outcomes measures reporting this.
Dr Barlow. That makes sense but leads to my last ques-

tion, which relates to the practical implications of the re-
porting of outcomes by volume. Reporting by time
periods is understandable to the public—a 1-year period
for example. How would you practically propose reporting
every 110 cases? Some centers could be reporting several
times a year but others only every 3 years potentially. By
the same token, what would the delay be in the data release
upgrade? One of the reasons that the current delay of up to
1 year, and sometimes 2, takes place before the upgrade is
because we’re checking the data. How would you confirm
that the data are valid?
Dr Geirsson. That’s another important question—to

address the limitation related to the issues we propose.
The practical output of the data is important. Our stance
is to advocate for reporting of both the current time-based
aggregation in addition to volume-based aggregation of
data.
As for the mechanics, we may propose, for example, us-

ing a rolling average of the last X number of cases as an op-
tion. The question is how often one should update these
data. Ideally, it is obviously a real-time update. It’s probably
not practical at this stage because it only takes actually
3 years for these 2 state reports to report the outcomes.
The 2016 report for both of those states actually published
in 2019.
There are some other studies. The Scientific Registry of

Transplant Recipients updates results twice a year, and
the Society of Thoracic Surgeons provides quarterly
reports. We think that reporting the last X number of cases
at the frequencies around that range should be practical and
reasonable. Oncewe start using artificial intelligence–based
data mapping or natural language processing, there may be
a time that real-time reporting becomes a possibility. I don’t
think we’re there quite yet, though. Ensuring the fidelity of
the data is certainly important, but the variations in
delay (several months vs 3 years across various
organizations) make us think it’s really more of a logistic
and resource issue than something inherent to the
process itself. So we should continue to acknowledge it as
an important problem that requires attention and
improvement.
Dr Barlow. Thank you, Dr Geirsson, for your presenta-

tion and thorough answers.
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