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Manzo-Silberman and colleagues present an animal study looking at resuscitation of sudden cardiac arrest. They studied juvenile pigs, and induced VF with extremely rapid pacing. Animals were allowed to fibrillate for 12 minutes without oxygenation or CPR to induce a severe injury.  The animals were randomized to conventional CPR (with a compressor device) versus CPR with one of two percutaneous support approaches--- VA ECMO or Impella CP insertion. The results were that most unsupported animals did not achieve return of spontaneous circulation (ROSC) (1/5 control animals achieved ROSC) whereas all of the Impella supported animals (5/5) achieved ROSC, and 5/7 ECMO treated animals achieved ROSC.

 

Overall the paper is well done and the experiments interesting, and as stated by the authors hypothesis generating. 

We thank the reviewer 2 for this positive statement.

There are choices during the experiments that limit the utility of the results, including lack of ventilation during the 12 minute asystolic period but then ventilation with 21 % oxygen which disadvantages the Impella group which has no oxygenator. The ECMO group had (as expected) much higher PO2 values. In addition, the lactate was markedly elevated in all animals even with ECMO, and didn’t appreciably change indicating that the animals were still poorly perfused. 

The experiments are interesting, but it would have been better to treat acid base disturbances, and adjust oxygenation based on blood gases as would be done in a real patient situation. 
We acknowledge this important limitation, however our initial aim was to fit to get closer to the extra hospital conditions of care of cardiac arrests without all available equipment for specialized services : this explain the lack of ventilation during the 12 min of VF reproducing the No Flow period inducing the severe LV dysfunction, the initial 21% FiO2. The high lactate level reflects the severity of the shock: objective of the model.
We can conclude as well that even in an experimental situation, both ECMO and Impella are associated with significant vascular risks with a significant rate of hemorrhage and vascular injury though the environment is controlled and the “patient” is a sedated laboratory large animal. 

We would like to precise that the 3 cases of arterial injuries occurred in pig assisted by ECMO, the hemorrhagic complication in the Impella group was related to an “hemomediastinum, possibly a consequence of the mechanical chest compression”

 

Suggestions

Abstract—would refer to “implantation of an intravascular left ventricular”--- would use percutaneous rather than intravascular as is used in the manuscript. We thank reviewer 2 for the suggestion and have made the correction
Line 82—“The need an”=--- would put “The need of an…” We thank reviewer 2 for the suggestion and have made the correction
Materials and Methods—were sheaths placed in the artery and vein femorally prior to VF or where vessels cannulated during CPR? Was ultrasound available and micropuncture technique used?

As mentioned in the Methods section, sheaths were inserted prior to VF, ultrasound were not available. Punctures were performed by experienced cardiac surgeon and/or experienced veterinary. 

 

Experimental protocol—21 % oxygen during resuscitation doesn’t mirror real practice where usually an oxygen cylinder is used with an Ambu-bag and a much higher Fi02 is delivered—would mention in limitation section

We thanks reviewer 2 for highlighting this important limitation. We have inserted the statement in the limitation section “Likewise, initial ventilation with room air (FiO2 of 21%) was chosen to be closer to the initial ventilation conditions "on the field". A more intensive oxygenation would have been more efficient.”
 

Data Analysis--- is 12 cc of contrast sufficient to fill the LV of this size animal? Why was echocardiography not used? 

Yes, as reported in earliest experimental study (Greene DG, Carlisle R, Grant C, Bunnell IL: Estimation of left ventricular volume by one-plane cineangiography. Circulation 1967, 35(1):61-69.), 12cc were largely sufficient. A good echocardiographer was not available at the laboratory during the realization of the experiments, while we have an excellent GE Healthcare cath lab. 

“Telediastolic” could be changed to end-diastolic. We thank reviewer 2 for the suggestion and have made the correction

Limitations--- it is stated all pigs had normal myocardium without cad but one pig had severe hypertrophy per prior statements—please reconcile—did one animal have severe hypertrophy pre-existing and how common is this in pigs?

We discover the severe hypertrophy at the end of the experimentation. All the animals were supposed to be “normal” as mentioned by the breeder providing pigs ; spontaneous hypertrophy is rare.  


Sincerely yours,





Dr Stéphane Manzo-Silberman,  [image: image2.jpg]
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