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L E T T E R TO TH E ED I TO R

The authors respond

Dear Editor,

We would like to thank Mr. Rottenberg for his comments on our case

report1 and CPR practices previously published in the Journal.

The described dog was successfully resuscitated by following rec-

ommendations outlined in the 2012 Reassessment Campaign on Vet-

erinaryResuscitation (RECOVER) clinical guidelines.2 These guidelines

were developed after an extensive systematic literature review and

evaluation, and their CPR algorithm groups CPR interventions into

basic and advanced life support.2,3 While basic life support inter-

ventions are recommended for all cardiopulmonary arrest patients,

advanced life support drug and electrical therapies are informed by

cardiac arrest rhythmdiagnoses during patient reevaluations.2 For ani-

mals with a documented nonshockable cardiac arrest rhythm, such

as asystole in the described case, the administration of epinephrine

0.01mg/kg IV every 4minutes is currently recommended.2 The patient

outcome benefits of adhering to CPR guideline recommendations

are well established in human resuscitative sciences.4,5 Given recent

similar evidence that demonstrates benefits of a RECOVER-based

approach to CPR in dogs, the adherence to RECOVER guideline rec-

ommendations during clinical CPR efforts is standard practice at the

reporting institution.6

Veterinary CPR guidelines are not alone in recommending the

administration of epinephrine to patients with nonshockable cardiac

arrest rhythms. In2019, the International LiaisonCommitteeonResus-

citation conducted a systematic reassessment of epinephrine use

duringCPR. Reviewof the available literature culminated in the recom-

mendation to administer epinephrine to patients with nonshockable

cardiac arrest rhythms as soon as feasible during CPR; a recommen-

dation that has since been maintained in guideline updates.7,8 This

recommendation is largely informed by 2 randomized controlled tri-

als that found increased rates of return of spontaneous circulation

(ROSC) and survival to hospital discharge in out-of-hospital cardiac

arrest patients that were administered epinephrine versus saline

placebo.9,10

Although less strongly supported by the literature than epinephrine

administration, atropine administrationmight bebeneficial if increased

parasympathetic tone or asphyxiation could have contributed to car-

diopulmonary arrest.2,11 Considering the case referral for uncontrolled

and prolonged status epilepticus, a concern for intracranial hyperten-

sion, brain herniation, and increased parasympathetic tone was shared

in the described patient.

The authors agree with Mr. Rottenberg that high-quality basic life

support measures represent the most important aspects of CPR, with-

©Veterinary Emergency and Critical Care Society 2023.

out which advanced life support measures would likely be of limited

benefit. As such, we read with interest the summary of evidence

pertaining to the optimization of chest compression techniques and

ancillary interventions that could be considered during CPR.

In the specific circumstances described in the case report, the exact

location of the patient’s left ventricular in-flow tract in relation to

the applied chest compressions remained unknown and equipment for

the continuous measurement of intrathoracic pressures was not read-

ily available. Similarly, the number of rescuers was unfortunately too

limited to consider the addition of abdominal counterpressure CPR.

Because advanced imaging or invasive monitoring techniques might

not frequently be feasible during clinical CPR efforts, our team fol-

lowed recommendations to monitor end tidal carbon dioxide (EtCO2)

as a surrogate marker of cardiac output and coronary perfusion pres-

sure achieved during chest compressions.2,12–14 In dogs, an EtCO2 of

>15–18 mm Hg during CPR has been associated with increased rates

of ROSC and should be targeted.15,16 If an unsatisfactory EtCO2 is

observed, capnometry can guide the adjustment of chest compression

techniques such as compression point, rate, and depth to help optimize

cardiac output in a noninvasive way.2,14

Although the use of extracorporealmembrane oxygenation (ECMO)

has only been mentioned in conjunction with using abdominal

compression-only CPR by Mr. Rottenberg, we believe this tech-

nique is certainly compelling and worthy of comment. Unfortunately,

despite the availability of extracorporeal platforms compatible with

this technique in many veterinary institutions, its use may be lim-

ited by the availability of ECMO filters and the associated high costs.

When associated with a state of cardiopulmonary arrest, ECMO

would require central double arteriovenous catheterizationwith large-

diameter catheters and the use of high doses of systemic or regional

anticoagulants while basic life support efforts are ongoing.17 Lastly,

given the small size of the described patient, this technique could

only have been implementedwith pediatric devices, which nonetheless

would have required a potentially detrimental circuit priming volume

and extracorporeal blood flow rate.18

In the absenceof high-quality evidence suggesting harmof low-dose

epinephrine and atropine administration, the information outlined

above remains the best justification for our institution’s routine incor-

poration of epinephrine in the treatment of cardiopulmonary arrest

patients with nonshockable cardiac arrest rhythms and of atropine

administration in those with suspected increases in parasympathetic

tone.

Respectfully,
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