(AKI), after prolonged (9h) abdominal surgery for recur-
rent ovarian cancer. The patient received a crystalloid infu-
sion at a rate of 24ml kg™' h™! as well as neosynephrine
(0.35 pg kg™! min™') intraoperatively to maintain a mean
arterial pressure of 70 mmHg. Nevertheless, the patient
suffered oliguria intraoperatively and was found to be
“mottled” and suffered anuria with associated AKI, post-
operatively. We write to further emphasize that preopera-
tive therapy with either an angiotensin-converting enzyme
inhibitor or an angiotensin receptor blocker may pose a
higher risk for postoperative AKI. In addition, we wish to
underscore the use of norepinephrine as a suitable therapy
for perioperative hypotension in such patients.

In a recent retrospective study of perioperative risk fac-
tors for the development of AKI after lung resection (n =
1,129), Ishikawa et a/.* demonstrated that patients devel-
oping similarly defined AKI were more likely to be taking
angiotensin-converting enzyme inhibitor or angioten-
sin receptor blocker preoperatively. Multivariate analysis
demonstrated that preoperative therapy with an angioten-
sin receptor blocker was an independent predictor of AKI
in such patients.

The development of hypotension in patients receiving
angiotensin-converting enzyme inhibitor is widely recog-
nized; however, there has been no demonstrated association
of the extent, or duration of hypotension with the devel-
opment of AKL>* Nevertheless, the medical community
tries to minimize the potential for AKI by administering
vasopressors.

In the refractory hypotension that the authors described
in the Case Scenario,' the ideal agent would appear to be
norepinephrine rather than neosynephrine (phenylephrine).
This is because administered norepinephrine having both
(o, and B)) effects would replace the well-known decreased
circulating catecholamine levels associated with the induc-
tion of anesthesia and would tend to maintain cardiac out-
put, whereas phenylephrine, with purely o activity, would
tend to decrease cardiac output.

Berend Mets, M.B., Ph.D., F.R.C.A., Eileen Hennrikus,
M.D., FA.C.P. Penn State University Hershey Medical
Center, Hershey, Pennsylvania (B.M.). bmets@hmc.psu.edu
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In Reply:

We thank Drs. Mets and Hennrikus for their constructive
and relevant comments regarding our recently published
case scenario.! They rightly underline that preoperative ther-
apy with either an angiotensin-converting enzyme (ACE)
inhibitor or an angjotensin receptor blocker is a recognized
risk factor for postoperative acute kidney injury. More
importantly, they mention this therapy as a more credible
etiology of acute kidney injury than hypotension itself. We
support their statement, because ACE inhibitors reduce the
efferent arteriole vascular tone with decreased glomerular
fileration pressure and then glomerular filtration rate, espe-
cially during episodes of hypotension.” This mechanism
of reduced glomerular filtration rate corresponds to acute
kidney injury definition, which may occur even with a rela-
tively maintained renal perfusion pressure. If these different
renal targets of ACE inhibitors might have negative effect,
they can also be positive especially when the renin-angio-
tensin system is strongly stimulated as observed in cardiac
failure.® In this context, perioperative treatment with ACE
inhibitors has been shown protective for renal function.*>
The authors thank Drs. Mets and Hennrikus for their very
relevant comment, which stimulates research on continu-
ation or not of ACE for renal and nonrenal outcome with
predictable differences according to the degree of renin—
angiotensin system stimulation. The second point raised by
their comment concerned the use of neosynephrine, a pure
O-agonist, to maintain arterial blood pressure during pro-
longed hypotension. We agree that it was a mistake to use
such a drug instead of norepinephrine, which combines o.-
and P-agonist effects (which was used as second-line thera-
peutics). Systemic blood flow (cardiac output) and regional
blood flow are expected higher with norepinephrine than
with a pure a-agonist. The intention presenting this case,
a frequent scenario for anesthesiologists, was to emphasize
the need for an adequate preoperative cardiovascular evalua-
tion and an adapted intraoperative hemodynamic monitor-
ing for patient at risk of acute kidney injury. In addition to
the consequences of perioperative ACE administration, this
case stimulates the discussion on the “reflex” of using a pure
oO-receptor agonist to correct hypotension, forgetting the
risk of reduction in flow. Avoidance of blinded fluid and/
or vasopressors administration during major surgery may
therefore reduce the need of an intensive care unit rescue
and improve outcome.
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The Overpowered Mega-study Is a
New Class of Study Needing a New
Way of Being Reviewed

1o the Editor:

The recently published Memtsoudis er al’s! retrospective
“mega-study” reviewed electronic billing data of 382,236
patients who had undergone primary hip and knee arthro-
plasty surgery. A study of this size has the potential to detect
very tiny between-group differences for very rare events. Spe-
cifically, Memtsoudis ez a/. observed a statistically significant
mortality reduction of 0.08% in the group receiving neur-
axial blocks versus the group who received general anesthesia
for total knee arthroplasty patients.

The huge number of patients studied here nearly repre-
sents the equivalent of the entire 40-yr careers of 40 full-time
orthopedic anesthesiologists, assuming they perform 1,000
anesthesia cases per year, with 40% of cases being for pri-
mary hip and knee arthroplasty procedures. This represents
1,000 individual anesthesia practice years. The observed
mortality difference would represent about one added
30-day death every 5 yrs per anesthesiologist administering
only general anesthesia. Although the death of any indi-
vidual patient is tragic, the size of the “treatment effect” as
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well as the retrospective database-derived nature of the study
should prompt us to ask whether or not the results justify a
change in anesthesia practice?

Huge studies such as this are unquestionably valuable,
because they CAN detect differences in the incidence of
rare events—differences that could never be detected in
prospective, randomized trials—largely because performing
such trials would be prohibitively difficult. However, such
retrospective studies, unlike prospective trials, can never
define causality, only association, and the inherent prob-
lems produced by missing data, miscoded information, and
unrecognized (and hence unincorporated) covariants may be
large enough to influence the reliability of any conclusions
particularly when differences between groups are very small
(perhaps regardless of statistical significance).

A recent editorial by Collins et 4/.,> commenting on a
10-million patient database study, recognized such observa-
tional mega-study limitations and emphasized the need to
develop tools and consensus-based guidelines for authors,
editors, and readers to better study and understand the deeper
meanings and limitations of such observational analyses.®

What factors (e.g., missing covariates) might have con-
founded the work by Memtsoudis ez al.? We believe that
two critical questions are (1) why was neuraxial anesthesia
chosen for any patient and (2) how was neuraxial anesthesia
conducted?

There are always some subtle (and perhaps not so subtle)
variations in patient’s comorbidities, individual anesthesiolo-
gist and surgeon training, skills, and experience and decision-
making processes and institutional resources of anesthesia
drugs, equipment, and patient care facilities. Another recent
mega-study on 367,796 patients examining viewing general
surgical mortality showed patients being operated within one
unitary healthcare system, but in a different hospital, could
experience a significantly 30-day mortality 200% difference
between best and worst scoring hospitals and this correlated
with the number of intensive care unit beds available.

The decision to use a regional anesthesia technique on
an arthroplasty patient is often decided by a surgeon’s idio-
syncratic likes or dislikes for regional anesthesia, similar
idiosyncrasies of the anesthesiologist, the time available to
perform the regional anesthetic, and finally the personal fears
and preferences of the patient. Thus three parties commonly
contribute to the decision to use neuraxial anesthesia or not
and only one of those three parties is trained in anesthesia.
Anesthetic considerations in choosing an anesthesia plan
for an individual patient may be overshadowed by unsci-
entific covariables around the anesthesia plan decision pro-
cess which may in turn influence mortality directly, if only
slightly. Such factors could easily influence small mortality
differences in a mega-study—but would almost certainly be
impossible to incorporate as covariates in the analysis.

It could be also speculated that the increased use of neurax-
ial anesthesia is only a marker for the fact that neuraxial blocks
are more likely performed by anesthesiologists more skilled in
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