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change in opiate use is unsophisticated at best” and that “TIV
acetaminophen is a tool like any other in our armamentarium.
If we use a tool ineffectively, then we are the problem—mnot the
tool,” and we reiterate our call for the identification of patient
subgroups and IV acetaminophen administration schedules
most likely to result in benefit.! However, in all fairness and
to stay true to generally accepted scientific principles, one has
to consider the possibility that no benefit may be found at all.

Riou ef al. stated three main limitations: (1) the validity of
opioid utilization from billing data, (2) heterogeneity in treat-
ment groups based on acetaminophen doses administered, and
(3) residual confounding. We agree with all three and have spe-
cifically highlighted the first in our manuscript. However, any
bias attributable to mismatch between billing for opioids and
administered opioids should be independent of IV acetamino-
phen use and thus would minimally affect our findings. Further,
it is more likely that billing for opioids occurs when dispensed
by the pharmacy and not when prescribed, thus increasing the
correlation between billing and administration. Heterogeneity
in treatments is unavoidable in studies using real-world data and
actually demonstrates the value of such data over clinical trials.
Here, various treatment regimens or protocols may be used,
whereas trials often focus on a standard that is not generalizable
as discussed above. Residual confounding will always remain
when using observational data; the goal of sensitivity analyses is
not to eliminate this (which would be impossible given the data
used) but rather to demonstrate robustness of results using vari-
ous approaches. Although we appreciate the authors’ suggestion
to apply a propensity score analysis or “another sophisticated
multivariable matching process,” given the number of treatment
groups under study this would not be possible because the sit-
uation under study is more complicated than just comparing
patients who received IV acetaminophen with those who did
not. In our study we identified nine treatment groups based
on dose of IV acetaminophen used (0, 1, or more than 1 dose)
and day of use (day of surgery, postoperative day 1, postoper-
ative day 2, or later). This was represented using three separate
variables, because overlap between these groups exists. Rather
than considering this a limitation, we feel that this information
is valuable in that it shows the current dosing regimens in use.
Resorting to an approach where just one dosing scheme would
be compared with no use would entail the same limitations
regarding generalizability. Thus, we respectfully disagree with
Riou et al. that “the amount of new information is relatively
limited,” because our study shows real-world utilization of IV
acetaminophen in a distinct surgical cohort likely to include
patients who may benefit from this drug (i.e., those who can-
not tolerate oral medication). We found IV acetaminophen to
be mostly used as a single-dose administration on the day of
surgery; this does not coincide with use in trials such as the one
referred to by Riou ef al., where the treatment regimen under
study was “propacetamol 2g every 6h

In summary, we appreciate the comments put forward
by Dr. Steadman and Riou et al., because these comments
are helpful to understand the results from our study in their
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proper context of real-world use of IV acetaminophen that
revealed no benefit and possibly less than effective admin-
istration regimens.
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Experimental Controls in
Lipid Resuscitation Therapy

To the Editor:

e read with interest the recently published work
by Umar et al.' The authors assert that antagonism
of free-fatty acid receptor G-protein-coupled Receptor
40 (GPR40) with a G-protein-coupled receptor small
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molecule inhibitor (GW1100) blocks all cardioprotec-
tive effects of lipid emulsion in animal models of isch-
emia-reperfusion and bupivacaine-induced cardiotoxicity.
The hypothesis is appealing given that a fat-based antidote
could logically work by interacting with fatty-acid recep-
tors. We believe, however, that the study lacks appropriate
controls and relies on untested assumptions to justify its
conclusions.

First, the role of GPR40 in cardiac tissue is unclear. Itoh
et al. identified GPR40 as a channel in the gastrointesti-
nal-tract that modulates insulin secretion from the pancreas
in response to stimulation with free-fatty acids.> The cur-
rent work is the first to identify GPR40 in cardiac tissue
but fails to identify its physiologic role in normal cardiac
function. Given that insulin signaling modulates bupiva-
caine toxicity,”™ and that GPR40 inhibition will abolish
insulin-release from the pancreas, appropriate controls for
insulin and glucose levels would strengthen the argument
for a cardiac (instead of pancreatic) effect. Alternatively, the
authors could use a cardiac-specific knockout to confirm a
cardiac specific effect.

Second, the authors use GW1100, a small molecule
antagonist of GPR40 without a clear understanding of the
cardiac side effects of inhibiting it. Other, off-target effects of
GW1100 (e.g., pancreatic G-protein coupled receptor 120)
are known and without characterizing its pharmacokinetics
at the doses used, it is possible that it perturbed pancreatic
calcium homeostasis and insulin release.® Experiments with
other GPR40 antagonists (e.g., DC2601267) could confirm
a GPR40-based effect, but as presented the results are not
specific for GPRA40.

The paper lacks positive controls to test whether the
combination of GW1100 and ischemia (or bupivacaine)
is an unrecoverable insult. The authors used a predosing
control of GW 1100, which showed physiologic effects of
GW1100. Other physiologically relevant drugs (including
insulin and the protein kinase B inhibitor Wortmannin) exert
combinatorial toxicity.>* Given that such an interaction
between GW 1100 and ischemia-reperfusion injury and/or
bupivacaine toxicity could explain their results, the lack of
positive controls (e.g., a titratable and recoverable insult) is
puzzling.

The authors’ data are impressive, but the results are not
specific for cardiac effects mediated by GPR40 or lipid
emulsion. For example, replacing GW1100 with concen-
trated potassium chloride would produce a near-identical
set of data. Evidence from several laboratories indicates that
multiple properties (e.g, volume expansion, accelerated
redistribution, positive inotropy, and attenuation of isch-
emia-reperfusion injury) drive the benefit lipid resuscita-
tion therapy.® The authors do not address how their results
would comport with these other theories or use controls to
obviate the other effects (e.g., How would GW1100 alter
volume or redistribution effects?). Given these concerns,
the simplest explanation of the findings by Umar ef al. is

that the combination of GW1100 and ischemia or bupiva-
caine causes cardiotoxicity that has no bearing on the func-
tion of lipid emulsion.
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