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Letter to the Editor

Cyclosporine A prevents

ischemia-reperfusion-induced lymphopenia

Check for
updates

after out-of-hospital cardiac arrest:
A predefined sub-study of the CYRUS trial

Sir,

Resuscitated cardiac arrest (CA) leads severe immune dysfunction,
including low monocyte HLA-DR (mHLA-DR) expression and
lymphopenia, similar to that observed in septic shock patients.’
Low lymphocyte count has been described as an independent risk
factor for death after CA while accumulating data suggest that
preventing lymphopenia may dramatically improve outcomes in
critically ill patients.? To our knowledge, no treatment has been shown
to alter post-CA immune and/or inflammatory response.

Cyclosporine A (CsA), independently of its immunosuppressive
properties, has potent anti-necrotic and anti-apoptotic properties (via
mitochondrial effects) in the context of ischemia-reperfusion (I/R)
injury.® We recently tested in the Cyclosporine in CA resuscitation
(CYRUS) trial, whether CsA could limit the severity of organ failures
after non-shockable witnessed CA.* Here, we aimed to analyze the
effect of CsA on CA-induced immune dysfunction in a predefined sub-
study of the CYRUS trial (ClinicalTrials.gov Identifier: NCT01595958).

Inthe CYRUS trial, patients with non-shockable out-of-hospital CA
randomly received either CsA (2.5 mg/kg) at the onset of cardiopul-
monary resuscitation (Cyclosporine group) or no additional interven-
tion (Control group).* Among those included in the coordinating center
of the trial, 33 patients (Cyclosporine group: n=17; Control group:
n=16) had blood samples to evaluate the post-CA immune/
inflammatory response.

The patients’ characteristics, as well as the severity of multiple
organ failure, did not significantly differ between the two groups
(Table 1). Al patients but one died before discharge
(p=0.48 between groups). Neuron specific enolase (NSE) levels
were significantly lower in the Cyclosporine group than in the
Control group at 24 h: 123 (40-151) ng/ml versus 230 (80-478) ng/

ml, respectively (p=0.02). At admission and 24 h, we observed in
both groups an increase in neutrophils and a marked decrease in
mHLA-DR compared to normal values (Table 1). CsA significantly
reduced the CA-induced drop in total lymphocyte count and
prevented CD4+ lymphopenia at 24h (Table 1). Except for IL-
10 at admission, the systemic response to I/R was similar between
the two groups (Table 1).

In the setting of critical care, apoptosis, which occurs in response
to acute inflammation, is the prevailing mechanism leading to the
loss of lymphocytes.? In the present study, CsA altered neither the
blood levels of pro-inflammatory markers nor the cytokine storm-
mediated decrease in mHLA-DR expression. Consequently,
prevention of lymphopenia in the CsA treated-group is unlikely to
be explained by the anti-inflammatory effects of the drug. Thus, the
most probable hypothesis is that CsA prevents CA-induced
lymphocyte apoptosis via direct mitochondrial effects, as has been
previously described in experimental conditions.® This assumption
is also supported by the abundant literature reporting that CsA,
independently of its immunosuppressive properties, prevents I/R-
induced cell death by inhibiting the mitochondrial permeability
transition pore (mPTP).® Taken together, our results suggest a new
role for the mPTP in the pathophysiology of post-CA adaptive
immune dysfunction, which deserves further research.

In summary, CsA protected against lymphopenia following non-
shockable out-of-hospital CA, while limiting increase in blood NSE levels.
CsA may represent the first therapeutic approach to prevent CA-induced
immune dysfunction. The clinical impact of these findings, particularly on
the prevention of post-CA nosocomial infection and long-term neurologi-
cal outcomes, remains to be determined in less severe patients.


http://crossmark.crossref.org/dialog/?doi=10.1016/j.resuscitation.2019.02.048&domain=pdf
https://doi.org/10.1016/j.resuscitation.2019.02.048
http://www.sciencedirect.com/science/journal/03009572
www.elsevier.com/locate/resuscitation

130 RESUSCITATION 138 (2019) 129 -131

Conflicts of interest

The authors declare they have no conflict of interest.

Acknowledgment

We thank Dr Philip Robinson (DRCI, Hospices Civils de Lyon) for help
in manuscript preparation.

REFERENCES

1. Venet F, Cour M, Demaret J, Monneret G, Argaud L. Decreased
monocyte HLA-DR expression in patients after non-shockable out-of-
hospital cardiac arrest. Shock 2016;46:33-6.

2. Hotchkiss RS, Monneret G, Payen D. Sepsis-induced
immunosuppression: from cellular dysfunctions to immunotherapy. Nat
Rev Immunol 2014;13:862-74.

3. Hausenloy DJ, Boston-Giriffiths EA, Yellon DM. Cyclosporin A and
cardioprotection: from investigate tool to therapeutic agent. Br J
Pharmacol 2012;165:1235-45.

. Argaud L, Cour M, Dubien PY, et al. Effect of cyclosporine in non-
shockable out-ofhospital cardiac arrest: the CYRUS randomized clinical
trial. JAMA Cardiol 2016;1:557-65.

. Zamzani N, Marchetti P, Castedo M, et al. Inhibitors of
permeability transition interfere with the disruption of mitochondrial
transmembrane potential during apoptosis. FEBS Lett 1996;384:
53-7.

Martin Cour®®°
AHospices Civils de Lyon, Hdpital Edouard Herriot, Service de
Reanimation Medicale, F-69437, Lyon, France

bUniversité de Lyon, Universite Claude Bernard Lyon 1, Faculté de
medecine Lyon-Est, F-69373, Lyon, France

°INSERM, U1060 CarMeN, F-69373, Lyon, France
Vincent Jahandiez®®
2Hospices Civils de Lyon, Hdpital Edouard Herriot, Service de

Reanimation Medicale, F-69437, Lyon, France

PINSERM, U1060 CarMeN, F-69373, Lyon, France


http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0005
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0005
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0005
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0010
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0010
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0010
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0015
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0015
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0015
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0020
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0020
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0020
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0025
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0025
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0025
http://refhub.elsevier.com/S0300-9572(19)30068-1/sbref0025

RESUSCITATION 138 (2019) 129 -131 131

Thomas Bochaton®®
2Universite de Lyon, Universite Claude Bernard Lyon 1, Faculte
de méedecine Lyon-Est, F-69373, Lyon, France

bINSERM, U1060 CarMeN, F-69373, Lyon, France

Fabienne Venet®®
2Universite de Lyon, Universiteé Claude Bernard Lyon 1, Faculte de
medecine Lyon-Est, F-69373, Lyon, France

bHospices Civils de Lyon, Hdpital Edouard Herriot, Laboratoire
d’Immunologie Clinique, F-69437, Lyon, France

Michel Ovize®®
4Universite de Lyon, Universite Claude Bernard Lyon 1, Faculte de
medecine Lyon-Est, F-69373, Lyon, France

bINSERM, U1060 CarMeN, F-69373, Lyon, France
Guillaume Monneret®®

2Universite de Lyon, Universite Claude Bernard Lyon 1, Faculte de
medecine Lyon-Est, F-69373, Lyon, France

bHospices Civils de Lyon, Hdpital Edouard Herriot, Laboratoire
d’Immunologie Clinique, F-69437, Lyon, France

Laurent Argaud?®:°-¢*
2Hospices Civils de Lyon, Hdpital Edouard Herriot, Service de
Reanimation Medicale, F-69437, Lyon, France

bUniversite de Lyon, Université Claude Bernard Lyon 1, Faculté de
medecine Lyon-Est, F-69373, Lyon, France

°INSERM, U1060 CarMeN, F-69373, Lyon, France

* Corresponding author at: Service de Médecine Intensive-
Réanimation, Hépital Edouard Herriot, 5, place d’Arsonval, 69437,
Lyon Cedex 03, France.

E-mail addresses: martin.cour @ chu-lyon.fr (M. Cour)
vjahandiez @ gmail.com (V. Jahandiez)
thomas.bochaton @ chu-lyon.fr (T. Bochaton)
fabienne.venet@chu-lyon.fr (F. Venet) michel.ovize @ chu-lyon.fr
(M. Ovize) guillaume.monneret@ chu-lyon.fr (G. Monneret)
laurent.argaud @ chu-lyon.fr (L. Argaud).

Received 27 February 2019

http://dx.doi.org/10.1016/j.resuscitation.2019.02.048
© 2019 Elsevier B.V. All rights reserved.


mailto:martin.cour@chu-lyon.fr
mailto:vjahandiez@gmail.com
mailto:thomas.bochaton@chu-lyon.fr
mailto:fabienne.venet@chu-lyon.fr
mailto:michel.ovize@chu-lyon.fr
mailto:guillaume.monneret@chu-lyon.fr
mailto:laurent.argaud@chu-lyon.fr
https://doi.org/10.1016/j.resuscitation.2019.02.048

	Cyclosporine A prevents ischemia-reperfusion-induced lymphopenia after out-of-hospital cardiac arrest: A predefined sub-st...
	Conflicts of interest
	Acknowledgment
	References


