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Xenon Myocardial Protection in
Cardiac Surgery: Effective around the
Clock?

1o the Editor:

We read with great interest the article by Hofland ez al.,!
which reported that xenon anesthesia was noninferior
to sevoflurane anesthesia and superior to total intrave-
nous anesthesia with propofol regarding cardiac troponin
I release after on-pump coronary artery bypass surgery.
In a milestone translational work, Montaigne et al.? have
recently reported that time of day of on-pump cardiac sur-
gery (morning vs. afternoon) affected outcome, attributed
to a differential gene expression profile. Specifically, sur-
gery in the morning was predictive of major postoperative
adverse cardiac events in the retrospective analysis and was
associated with higher cardiac troponin T release in the pro-
spective randomized part of this work. We write to inquire
whether Hofland e 4/. have data which may inform on the
circadian nature of xenon noninferiority to sevoflurane and
superiority to propofol. More broadly, the timing of the sur-
gery should be, in our opinion, a must-have parameter for
future cardiac surgery clinical trials.

Competing Interests
The authors declare no competing interests.

David Lagier, M.D., Salah Boussen, M.D., Ph.D., Lionel
Velly, M.D., Ph.D., Nicolas Bruder, M.D. La Timone Uni-
versity Hospital, Marseille, France (D.L.). david.lagier@ap-hm.fr

References

1. Hofland J, Ouattara A, Fellahi JL, Gruenewald M, Hazebroucq
J, Ecoffey C, Joseph P, Heringlake M, Steib A, Coburn M,
Amour J, Rozec B, Liefde I, Meybohm P, Preckel B, Hanouz
JL, Tritapepe L, Tonner P, Benhaoua H, Roesner JP, Bein
B, Hanouz L, Tenbrinck R, Bogers AJJC, Mik BG, Coiffic
A, Renner ], Steinfath M, Francksen H, Broch O, Haneya
A, Schaller M, Guinet P, Daviet L, Brianchon C, Rosier S,
Lehot JJ, Paarmann H, Schon J, Hanke T, Ettel J, Olsson
S, Klotz S, Samet A, Laurinenas G, Thibaud A, Cristinar M,
Collanges O, Levy F, Rossaint R, Stevanovic A, Schaelte G,
Stoppe C, Hamou NA, Hariri S, Quessard A, Carillion A,
Morin H, Silleran J, Robert D, Crouzet AS, Zacharowski K,
Reyher C, Iken S, Weber NC, Hollmann M, Eberl S, Carriero
G, Collacchi D, Di Persio A, Fourcade O, Bergt S, Alms
A; Xenon-CABG Study Group: Effect of xenon anesthesia
compared to sevoflurane and total intravenous anesthesia
for coronary artery bypass graft surgery on postoperative
cardiac troponin release: An international, multicenter,
phase 3, single-blinded, randomized noninferiority trial.
ANESTHESIOLOGY 2017; 127:918-33

2. Montaigne D, Marechal X, Modine T, Coisne A, Mouton S,
Fayad G, Ninni S, Klein C, Ortmans S, Seunes C, Potelle C,
Berthier A, Gheeraert C, Piveteau C, Deprez R, Eeckhoute J,
Duez H, Lacroix D, Deprez B, Jegou B, Koussa M, Edme JL,

Copyright © 2018, the American Society of Anesthesiologists, Inc. Wolters
Kluwer Health, Inc. All Rights Reserved. Anesthesiology 2018; 129:611-6

Anesthesiology, V 129 * No 3

Lefebvre P, Staels B: Daytime variation of perioperative myo-
cardial injury in cardiac surgery and its prevention by Rev-
Erb alpha antagonism: A single-centre propensity-matched
cohort study and a randomised study. Lancet 2017; 391:59-69

(Accepted for publication May 16, 2018.)

In Reply:

We appreciate the interest of Lagier et a/. in our article.! The
authors highlighted in their letter the work of Montaigne
et al.,” who have recently published on the circadian rhythm
in relation to ischemia reperfusion injury in a single-center
retrospective  propensity-matched cohort study addressing
this subject on 596 (matched-pairs) patients undergoing aor-
tic valve replacement with or without coronary artery bypass
grafting, together with a single-center randomized study in
88 patients undergoing isolated aortic valve replacement, in
which the perioperative myocardial injury has been assessed
with the geometric mean of perioperative cardiac troponin
T release. Together with these reported studies these authors
also reported in the same article on an ex vivo analysis of the
human myocardium that showed an intrinsic morning after-
noon variation concomitant with a circadian variation of
Rev-Erba.. An accompanying comment noticed that gene-
expression analysis, mainly performed in rodents, had shown
in the early 2000s a rhythmic expression of clock genes in the
heart’; whether or not clock genes modulate cell death directly
and whether they affect ischemia reperfusion injury remained
to be established, even after the publication of Montaigne.4

For answering the question of Lagier ez a/. we had to reex-
amine our dataset, as this question had not been addressed in
our study protocol. To begin, it was expected that the chosen
randomization strategy should have done its work and that dis-
tribution of morning versus afternoon operation timing over the
3 treatment groups should be about equal. Indeed, analyzing
the time of randomization in the intention-to-treat population,
randomization being done just after induction of anesthesia as
we have described, we found that the distribution of the “morn-
ing” patients was as follows: xenon group, n = 106 (66%);
sevoflurane group, n = 109 (66%); total intravenous anesthesia
group, n = 107 (65%). For the “afternoon” patients this was as
follows: xenon group, n = 55 (34%); sevoflurane group, n =
56 (34%); total intravenous anesthesia group, n = 59 (35%).
Thus, the found noninferiority for xenon to sevoflurane and the
found superiority of xenon over total intravenous anesthesia on
cardiac troponin I release in low-risk, on-pump coronary artery
bypass graft surgery patients are not confounded by an imbal-
ance in randomization allocation in the daytime.

Furthermore, to investigate whether for on-pump, low-
risk isolated coronary artery bypass graft (CABG) surgery,
a circadian rhythm in the patients undergoing this opera-
tion might exist, we again reexamined our intention-to-treat
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dataset. It must be noted first of all, that our study was not
designed for answering this question, which makes statistical
analysis improper. Thus, only descriptive data are provided.
The mean overall 24-h cardiac troponin I release, ng/ml
(95% CI), was for morning (n = 322) versus afternoon (n =
169) patients: 3.05 (2.26 to 3.85) versus 2.33 (1.85 to 2.80),
medians being 1.38 versus 1.15 ng/ml, suggesting that some
circadian variation indeed might exist in patients undergo-
ing isolated CABG surgery as well.

The mean xenon group 24-h cardiac troponin I release, ng/
ml (95% CI), for morning (n = 106) versus afternoon (n = 55)
patients was 2.36 (1.68 to 3.05) wversus 2.32 (1.34 to 3.31),
medians being 1.23 versus 1.11 ng/ml. The mean sevoflurane
group 24-h cardiac troponin I release for morning (n = 109)
versus afternoon (n = 55) patients was 2.91 (1.96 to 3.86) versus
2.15 (1.47 vs. 2.82), medians being 1.42 versus 1.11 ng/ml. The
mean total intravenous anesthesia group 24-h cardiac tropo-
nin I release for morning (n = 107) versus afternoon (n = 59)
patients was 3.89 (1.78 to 6.00) versus 2.49 (1.66 to 3.33),
medians being 1.49 versus 1.42ng/ml. Thus, in all groups we
also found a higher 24-h post-CABG-surgery cardiac troponin I
release value (both mean and median) in the morning patients.

We agree with Lagier ez 4/. that for reporting on outcome of
future cardiac surgery clinical trials, adding information about
the time of day the surgery is performed seems to be of value.
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Editorial Views and Policies

To the Editor:

We thank Drs. Kharasch and Houle' for commenting on an
article? and an editorial® published in Anaesthesia in their Edi-
torial Views. It would be more usual for questions to be posed
to the authors of a journal article by means of correspondence
to the primary journal, and we are sure that Drs. Catlisle,

Loadsman, and McCulloch would be delighted to respond
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to any such letters. We would therefore refer the readers of
AngsTHESIOLOGY to such correspondence in Anaesthesia for fur-
ther discussion of these articles and the issues arising.

In response to the specific suggestions made about the
editorial policy of Anaesthesia, the Journal stands by its deci-
sion (and is supported in doing so by the Editorial Board)
to screen all submitted randomized controlled trials for data
distribution.* However, we would like to point out that no
article has ever been, or will ever be, rejected based on this
screening alone’; a finding that a submission appears to
have an unusual distribution of data is always followed by
a request to the authors for original trial data,® and it is the
analysis of these data, along with the authors’ responses to
further questioning, that leads to any decision to accept or
reject. Many submissions initially flagged using this screen-
ing method are found to have done so through authors
errors rather than intentional deception or worse.

Anaesthesia and its Editorial Board also stand by the sug-
gestion that extreme distributions of baseline data merit fur-
ther investigation, the expectation being that many, if not
most, will turn out to be due to errors. The scientific record
must be reliable, and Anaesthesia is happy to take the lead in
checking past, as well as current/future, publications.
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