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(VLRD). Baseline parameters will be acquired using a 32-channel Prucka GE Cardiolab 
electrophysiological system recording (General Electric, USA) during first survival left-
thoracotomy for device implantation.  
All electro-physiologic parameters will be obtained during: 1) sinus rhythm (disabled 
PVC/PAC algorithm), 2) PVCs from 3 different epicardial locations (RV apex, RVOT and LV 
free wall) and 4 different RV apical coupling intervals (200, 280, 400 and 600ms), and 3) PACs 
(enabled algorithm) to achieve 280ms R-R interval. Similarly, final parameters will be 
acquired at a final non-survival thoracotomy at the end of protocol in all groups (Figure 1).  

 

• Open Chest punch biopsy. Following the thoracotomy surgery, open chest punch biopsy (LV 
free wall during pacemaker implantation) will be obtained from all animals.  A 10-gauge core 
biopsy needle will be used to obtain 2-3 transmural biopsies, one from the anterior wall and 
second from LV free wall. Immediate after puncture, a single stitch with a 0-silk suture will be 
performed to obtain hemostasis. These biopsies will be obtained after all procedures above 
have been completed, prior to closing thoracotomy. This procedure carries a risk for 
malignant ventricular arrhythmias that could require cardiac resuscitation and could 
potentially result in sudden cardiac death.  

 
 
There is a very small risk of spontaneous ventricular fibrillation during the left thoracotomy surgery. 
Should this happen there are sterile internal defibrillator paddlers connected to a defibrillator set at 50 
Joules prepared for resuscitation efforts.  Epinephrine will also be administrated.at a low dose (0.01 
mg/kg) every 3–5 min early in resuscitation efforts; high dose (0.1 mg/kg) will be given after prolonged 
effort (around 15 minutes) with no response. As an alternative to epinephrine, amiodarone (7 mg/kg IV 
over 30 60 minutes) will be used.    
Pneumothorax will be prevented by ensuring that the chest is properly and tightly closed and is air 
tight at the end of the procedure. 
Animals are allowed to recover on the ventilator with 100% oxygen until swallowing reflex is noted. The 
incisions are sprayed with a Vetericyn Gel to promote wound healing. The endotracheal tube is 
removed and the canine is moved to a recovery cage with blankets and a warming pad.  Once sternal, 
they receive meloxicam 0.2mg/kg IM.   
The canine remains in the post-operative recovery cage until the following morning when they are 
moved to the standard chain link run with padding and blankets.  They are given buprenorphine 0.01-
0.02 mg/kg IM twice a day for three days for analgesia. Carprofen (2mg/kg PO) can be given for 1-3 
days if pain is noted after the buprenorphine regimen is completed. Famotidine 0.5-1.0 mg/kg PO or IV 
can be given as needed for nausea or appetite stimulant (metoclopramide 0.2-0.5 mg/kg IV or bismuth 
subsalicylate 262 mg PO, can be given if needed). Some canines are too active post operatively which 
prevents incision healing.  In this case, they are given Diazepam 0.2-2mg/kg IM or PO twice a day as 
needed.  Cefpodoxime 5mg/kg PO is given once a day for 10 days (alternatively if this isn’t effective, 
Baytril 5-20mg/kg PO can be given once a day for 10 days) 
The dogs will be allowed to recover for 2 weeks prior baseline echocardiogram and initiation of High 
PVC burden protocol. 
 
Canine weights will be observed and recorded every other day while on antibiotics and then twice a 
week for the duration of the study. 
 
 
 
 
 



































(cont.) 

Item T 

and 

Appendix 

5 

(1) 

The investigator indicates internal defibrillation paddles and epinephrine will be used 

as part of a resuscitation procedure but inadvertently substituted another word for 

resuscitation.  Please reconcile.  

 

 In item T, >12% weight loss is listed as one indicator of possible pain and distress; 

however in Appendix 5- item 7.f.2., weight loss as an indicator of pain and distress 

varies from 10% to 12%.  Please explain. 

Item U 
If the euthanasia method is an overdose of pentobarbital, please clarify how death is 

confirmed or if a second physical method of euthanasia is performed. 

Appendix 

4 

 

The second sentence in the response to item 2.a contains a nonsensical word, please 

correct.  

Appendix 

5 

In item 1.a and 1.b of this appendix, the investigator states “Wound revision - it is not 

uncommon for surgical wound dehiscence to occur immediately after surgery. “and   

Wound revision- This would occur 2-7 days after the initial surgery if needed.”, 

respectively. Wound dehiscence soon after surgery is often related to the sutures being 

tied too tightly, which compromises blood supply.   In dogs, the sutures should be 

tightened (tied) just enough to appose the skin edges; the surgeon should be able to 

place the tip of a small hemostat beneath each interrupted suture.  Skin breakdown over 

a subcutaneously implanted device is also usually related to pressure necrosis.   The 

information found at the following link may be helpful: 

https://www.acvs.org/files/proceedings/2012/data/papers/122.pdf 

 

 

 

 

Appendix - Additional Suggestions for Improvement 

Comment 1:  Part B.  This section would be strengthened for the lay reader by starting it with the 

relevance of this work to human heart disease. Also, the specific relevance to Veterans’ health is 

not specified. Try putting something like this at the beginning of the section: 

The focus of our research is heart disease, specifically cardiomyopathy which the CDC website says 

affects as many as 1 in 500 adults in the United States (this adds up to approximately 600,000 

Americans) and that long term heavy alcohol use is one cause 

(https://www.cdc.gov/heartdisease/cardiomyopathy.htm accessed 10/10/17). The VA website says 

sixty to eighty percent of Vietnam Veterans seeking PTSD treatment have alcohol use problems, 

making this group of Veterans particularly prone to cardiomyopathy 

(https://www.ptsd.va.gov/public/problems/ptsd-alcohol-use.asp accessed 10/10/17).  We have found 

that the best way to study cardiomyopathy is with dogs, both because the dog heart anatomy is so 

similar to the human heart anatomy, and dogs are large enough for the pacemakers and 

radiotelemetry devices this work requires. 

 

 



(cont.) 

Comment 2: Part B. Technical comment: The title and the language in part B refer to “premature 

ventricular contractions” or PVCs, yet part B says this study is actually about premature upper chamber heart 

beats. Specifically, it says “Frequent upper chamber premature heart beats will be replicated via 

an implantable pacemaker/defibrillator” Shouldn’t these be referred to as premature atrial contractions, 

or PACs rather than PVCs? If so, the title and language throughout the ACORP should be reconciled.  

 

 

Comment 3: Part D: The justification for the species choice could be made clearer and easier 

for the lay reader to understand. 

Try something like this: 

 

For this study we need to deliver PVCs in a controlled fashion, and also have an implanted 

radiotelemetry device providing real-time data on the heart’s electrical activity. The only technology 

available to deliver PVCs in a controlled fashion is through a special highly sophisticated electronic 

defibrillator/pacemaker specifically developed for our study. It is approximately 2 inches long, ¼ 

inch thick and 1.5 inch wide, making it far too large to implant into smaller species such as rabbits or 

guinea pigs. Although “biological pacemakers” have been developed for smaller species, they cannot 

be programmed and do not store or analyze data, so they are not suitable for this study. The 

radiotelemetry device we need to implant is also too large for smaller species.  

 

Our only options for this work are large animals such as dogs and pigs. Dogs are much more suitable 

for this work because the canine heart has a His-Purkinje system located in endocardium just like in 

the human heart. Pigs and other larger animals have a different anatomy, so work with them would 

not be as relevant to the human condition. Canine heart physiology has also been extensively studied 

over many years so a lot of information is already available that our study builds upon. Switching to 

another species such as pigs would require us to start over to some degree, running a lot of pig 

experiments to reach the point where we already are with dogs before we could even perform this 

particular study. This process would use many more pigs to get to that point than the 54 dogs 

required for this study. 

 ____________________________________________________________________________ 

Comment 4, section W1 table (literature search).  This literature search would be strengthened 

by doing the following: 

Change how the search terms are run. Running all the potentially painful or distressing procedures 

together in a single search means only a paper that includes all of those search terms would be 

found. Run separate searches instead, since there may be papers that address individual 

procedures. 

In the example below, the first row is a search on PubMed for unnecessary duplication, focusing on 

this particular study.  

The second row is an ALTBIB search specifically for papers where alternatives to using animals for 

this kind of research is the main topic. This was done using the ALTBIB website run by NIH 

https://toxnet.nlm.nih.gov/altbib.html (This website works with Google Chrome, but not with Internet 

Explorer) 



(cont.) 

The rest are for potentially painful or distressing procedures, using the ALTBIB search for citations 

from 2000 to present. Each of these searches brings up less than 30 papers. 

Name of 
the 

database 

Date of 
search 

Period 
of years 
covered 
by the 
search 

Potentially 
painful or 
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procedures 
addressed 

Key words and/or 
search strategy 

used 
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PubMed 1/8/18 
1966-
2018 

N/A 
ventricular 
bigeminy, 
cardiomyopathy 

(  ) (  ) (  ) (X) 

ALTBIB 
Citations 
with Anim
al Use 

Alternativ
es as the 
main topic 

1/8/18 
1966-
2018 

N/A 
ventricular 
bigeminy, 
cardiomyopathy 

(X) (  ) (  ) (  ) 

PubMed 

using 
ALTBIB 
animal 
alternative
s search 

strategy 

1/8/18 
2000-
2018 

Cardiac 
pacemaker 
implantation 

Cardiac 
pacemaker 
implantation 

(X) (X) (X) (  ) 

PubMed 
using 
ALTBIB 

animal 
alternative
s search 
strategy 

1/8/18 
2000-
2018 

percutaneous 
biopsy 

"percutaneous 
myocardial 
biopsy" 

(X) (X) (X) (  ) 

PubMed 
using 
ALTBIB 
animal 
alternative
s search 

strategy 

1/8/18 
2000-
2018 

Lead revision 
cardiac lead 
revision 

(X) (X) (X) (  ) 

PubMed 
using 
ALTBIB 

animal 
alternative
s search 
strategy 

1/8/18 
2000-
2018 

Blood draw 
Blood draw, 
brachial vein 

(X) (X) (X) (  ) 

PubMed 
using 
ALTBIB 
animal 
alternative

s search 
strategy 

1/8/18 
2000-
2018 

Blood draw 
Blood draw, 
jugular vein 

(X) (X) (X) (  ) 



(cont.) 

_____________________________________________________________________________ 

Comment 5, section W2: (Replacement) 

This section would be strengthened by including the following information: 

a) Please explain why this research cannot be done with in vitro methods (it may be

obvious to any biomedical scientist, but this still has to be included). You can say

something like “We ran a search specifically looking for animal use alternatives for this kind

of research, and there were no in vitro, computer, or other non-animal models available.”

b) The text states that the PI recently described the first canine model of PVC-induced

cardiomyopathy in canines. However, another group has described PVC-induced

cardiomyopathy in pigs ( https://www.ncbi.nlm.nih.gov/pubmed/26416621 ) Please

explain in detail why this work cannot be done in pigs, perhaps focusing on how pig

hearts do not have the His-Purkinje system located in endocardium.

_____________________________________________________________________________ 

Comment 6, section W3: (Reduction) A line can be added to the end of this part directing the 

reader to the detailed statistical analysis in section C2b. Try something like: “See section C2b 

for details.” 

_____________________________________________________________________________ 

Comment 7, section W4 (refinement): The methods used to acclimate the dogs to the treadmill 

are also a refinement and should be included here. Also, please include a statement referring to 

the literature search such as. 

“We ran searches for ways to minimize pain and distress for the various procedures, and did not find 

any refinements over our current methods.” 

_____________________________________________________________________________ 

Comment 8, section W5 (lack of unnecessary duplication) 

The answer provided in this ACORP would be strengthened by providing some more detail. 

Try something like this: 

Our literature search for "ventricular bigeminy, cardiomyopathy” yielded 29 papers, of which X are 

from our group. [Then explain how this study differs from or builds on these 29 papers.] 
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Literature search 652 Richmond 

1) How is this research relevant to Veterans health?

This is a study on how preventricular contractions (PVCs) lead to cardiomyopathy. Two kinds of 

PVCs will be studied: short-coupled PVCs (coupling interval of 200-220ms) and long-coupled 

PVCs (coupling interval of 320ms) to see how coupling interval contributes to the development 

of cardiomyopathy. 

The CDC website says cardiomyopathy affects as many as 1 in 500 adults in the United States 

(this adds up to approximately 600,000 Americans) and that long term heavy alcohol use is one 

cause (https://www.cdc.gov/heartdisease/cardiomyopathy.htm accessed 3/10/18). The VA 

website says sixty to eighty percent of Vietnam Veterans seeking PTSD treatment have alcohol 

use problems, making this group of long-suffering Veterans particularly prone to 

cardiomyopathy (https://www.ptsd.va.gov/public/problems/ptsd-alcohol-use.asp accessed 

3/10/18).  

2) Is this work unnecessarily duplicating work already documented in the literature?

Name of the 
database 

Date of 
search 

Period  of 
years 

covered by 
the search 

Key words 
and/or search 
strategy used 

How many 
papers were 
found? 

 PubMed 3/12/18 
All available 

years 

PVC, coupling 
interval, 
cardiomyopathy 

16 

 A PubMed search brought up 16 papers, of which 11 were observational studies not focused 

on the question the current study will examine. Of the remaining 5 papers, two were from this 

research group, and the current study will build on those papers.  Two other papers were a 

clinical trial comparing catheter ablation to antarrhythmic drugs, and a case report. One paper 

was a study in PVC and interval coupling, but it was looking at the effects of different coupling 

intervals on the intrinsic cardiac nervous system and repolarization, not on the development of 

cardiomyopathy.  The current study does not duplicate any published work. 

3) Could this work be done in computer models or in vitro (tissue culture)?

Name of the 
database 

Date of 
search 

Period  of 
years 

covered by 
the search 

Key words 
and/or search 
strategy used 

How many 
papers were 
found? 

ALTBIB 

Citations 
with Animal 

3/11/18 
All available 

years 

PVC, coupling 
interval, 
cardiomyopathy 

0 
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Use 

Alternatives as 
the main topic 

An ALTBIB search for “alternatives to using animals” for this study yielded no papers at all. 

No computer models or in vitro models for this work were found. 

4) Could it be done in non-mammals or in other mammals?

Name of the 
database 

Date of 
search 

Period  of 
years 

covered by 
the search 

Key words 
and/or search 
strategy used 

How many 
papers were 
found? 

ALTBIB 
animal 

alternatives 
search strategy 

- all citations

3/11/18 2000-present 
PVC, coupling 
interval, 
cardiomyopathy 

0 

An ALTBIB search for all relevant citations brought up no papers. 

Small mammals such as rats, mice, guinea pigs and rabbits cannot be used for this project 

because the only technology available to deliver PVCs in a controlled fashion is through a 

special highly sophisticated (approximately 2 inches long, ¼ inch thick and 1.5 inch wide) 

electronic defibrillator / pacemaker that is too large to use in small animals. The radiotelemetry 

device is also large and will require internal implantation and observation for several months. 

Dogs are used for two reasons: 1) Atrial fibrillation can be readily induced in dogs and 2) The 

group has been using dogs for over 25 years. In order for the new data to be comparable with 

the previously collected data, they need to continue to use dogs. Switching to another species 

would to some degree be starting over, and require many more animals than this study will use. 

Although in principle pigs could be used, the electrophysiology of the pig heart differs from the 

human and canine heart in a significant way, specifically the endocardium and epicardium are 

activated simultaneously in the swine heart but not in the human or canine heart [Lelovas 2014], 

and this discordance in the human and dog heart can play a role in the development of 

cardiomyopathy. Additionally, dogs have a His-Purkinje system located in endocardium, very 

similar to the human heart, that pigs and other larger animals do not have [Newton 2004]. 

5) Are the methods used the best available (least painful or distressing to the dogs)?

Name of the database 
Date of 
search 

Period  of 
years covered 
by the search 

Potentially 
painful or 

distressing 
procedures 
addressed 

Key words 
and/or search 
strategy used 

How many 
papers 
were 
found? 
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ALTBIB animal 

alternatives search 
strategy - all citations 

3/11/10 2000-2018 

chronic 
PVC-
induced left 
ventricular 
dysfunction 

chronic PVC-
induced left 
ventricular 
dysfunction 

0 

ALTBIB animal 

alternatives search 
strategy - all citations 

3/11/10 2000-2018 thoracotomy 
thoracotomy, 
"cardiac 
surgery" 

5 

ALTBIB animal 

alternatives search 

strategy - all citations 
3/11/10 2000-2018 

symptomatic 
congestive 
heart failure  

 "symptomatic 
congestive 
heart failure", 
canine 

0 

We ran multiple searches for better methods: 

1) A search on ALTBIB for “chronic PVC-induced left ventricular dysfunction” yielded no

papers.

2) A search on ALTBIB search for “thoracotomy, cardiac surgery" gave 5 papers. Two were

on rats, one was one sheep, and one was on mice. The fifth paper was about

transcatheter pulmonary valve replacement, which is very different from what we are

doing in this study.  We did not find refinements for thoracotomy in canines for our

studies.

3) A search on ALTBIB for “symptomatic congestive heart failure, canine” yielded no

papers.

This group has extensive experience in this surgical model of PVC-induced cardiomyopathy, a 

model that they designed. The method has been refined so the cardiomyopathy develops 

gradually without symptomatic congestive heart failure or signs of distress.  

The treadmill procedure is designed to minimize distress for the dogs: 

Dogs allowed to them explore the exercise room and equipment until they have become 
comfortable with those surroundings. Presence of normal, relaxed behavior will signal 
that the dogs are ready for the next step, which is putting them on the treadmill while it’s 
turned off. This will occur in small steps, putting them on for seconds and then extending 
the time. Each positive reaction will be rewarded with treats to encourage the dogs’ 
learning process. When the dogs have become relaxed with the task of being on the still 
treadmill, they will next be put on the treadmill at its slowest speed, 0.5 mph. Two people 
will assist in this process; one person will hold the leash of the dog and stand in front of 
the treadmill offering rewards for positive behavior while the other will stand behind the 
animal making sure that it does not slide off of the machine or jump off of the sides. This 
person will also to help the dog move its feet until it begins to understand and be 
comfortable with the movement. The process will take as long as needed to have the 
dogs become comfortable with the treadmill.   

The treadmill workout will be done a total of 4 times in our study. The first 2 workouts will 
be performed 1-2 days apart at baseline about 2 weeks post-surgery after sutures have 
been removed. The final 2 treadmills will occur 1-2 days apart at the end of the study 
before final surgery.  



4 

Each workout lasts 10 minutes, in which the dogs will complete 3 stages, each lasting 3 
minutes. at the first stage is at 1.1 mph followed by three minutes at 2.3 mph, and then 
three minutes at 3.3 mph. (Normal human walking speed is about 3 mph). 

The procedures for echocardiograms, blood draws, etc., are also designed to minimize distress 

for the dogs: 

Non-surgical procedures such as echocardiograms, electrocardiography, pacemaker 

interrogation and blood draws will be performed in conscious dogs with minimal or no 

sedation. In order to achieve this, all animals will undergo training to lay or sit down still for 

20-30 minutes during the procedures. We estimate that this training will take from 2-4

weeks. Methods used for training will consist mostly of repetition with rewards as the periods

of lying or sitting still are gradually extended.

However, if an animal cannot be trained to sit or lie supine for 10 minutes for the 

echocardiogram, we will first attempt to mildly sedate the animal with Acepromazine (0.05-

0.1mg/kg) given PO approximately 1 hour prior to the procedure.  If this is unsuccessful we 

will have to perform echocardiogram under general anesthesia with endotracheal intubation. 

We will use Brevital (6-10mg/kg) IV to effect (or Pentobarbital 30mg/kg, if Brevital is not 

available). Animals will be intubated, mechanically ventilated and anesthetized with 

isoflurane 1-3%. After the echocardiogram, they will be allowed to recover from anesthesia 

in a post-operative recovery cage until able to walk to their kennel.  No analgesics will be 

necessary due to the non-invasive nature of this procedure. 
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