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EDITORIAL

The Israeli Trial to Treat Heart Failure. From Science to Politics. 
           The stupid neither forgive nor forget; 
           the naive forgive and forget; 
           the wise forgive but do not forget.
                                     Thomas Szasz, The Second Sin (1973) (1)

Adel Zaki, MD
Department of Cardiology, Cairo University, Cairo, Egypt

The recent advances in the treatment of heart failure 
(HF) with the introduction of new drugs as angiotensin-
converting enzyme inhibitors and angiotensin receptor 
blockers (2-4), and new pacemaker-like devices to 
reduce tachycardia-induced arrhythmias and to improve 
LV-remodeling (5), showed a limited improvement in 
morbidity and mortality without halting the progress of   
HF.

Many previous clinical and basic studies have 
demonstrated that the abnormal activation of the 
sympathetic nervous system (SNS) leads to further 
worsening of heart failure. It is well known that the 
effect of SNS stimulation will lead to a wide variety of 
cardiovascular actions, including heart rate acceleration, 
increase in cardiac contractility, reduction of venous 
capacitance, and constriction of resistance vessels (6, 7).

On the other hand, parasympathetic or vagal activation 
affects the cardiovascular system by slowing heart rate 
(8). In heart failure the observed SNS hyperactivity 
is related to abnormalities in cardiovascular reflexes                                                  
(6, 7). The sympathoinhibitory cardiovascular reflexes 
such as the arterial baroreceptor reflex are significantly 
suppressed.

The central nervous system receives inputs from a 
variety of sources in the body and activates mechanisms 
that play a major role in progressive cardiac remodeling 
and dysfunction (8).   

The autonomic imbalance with the combination 
of sympathetic up-regulation and parasympathetic 
withdrawal is associated with progressive ventricular 
remodeling, arrhythmia generation and disease                                                  
progression.

The use of beta-blockers as the second generation, 
with higher affinity for the beta1-than for the                                          
beta2-receptor (atenolol, metoprolol, bisoprolol); and 
third generation as carvedilol, which has a vasodilation 

effect mediated via alpha1-receptor blockade are almost 
universally approved for the treatment of chronic heart 
failure (9-14), the ability of these drugs to influence 
parasympathetic function is limited (15), although digoxin 
may have some effect (16, 17).

Parasympathatic stimulation seems to have a 
beneficial effect on the failing heart with limitation of the                     
notorious exaggerated SNS hyperactivity.

Vagus Nerve
The vagus nerves or tenth cranial nerves are the main 

parasympathetic nervous supply to the heart. It extends 
through the jugular foramen, and then passes into the 
carotid sheath between the internal carotid artery and the 
internal jugular vein down below the head, to the neck, 
chest and abdomen (18). The vagus nerve is responsible 
for important tasks as heart rate, gastrointestinal 
peristalsis, sweating, and muscle movements in the 
mouth, including speech and keeping the larynx open for                                                                                          
breathing (19). They give recurrent laryngeal nerves 
and contribute to cardiac, pulmonary, and esophageal                                
plexuses (20).

Vagus nerve stimulation (VNS) can be achieved 
by holding breath, dipping the face in cold water, 
coughing, or tensing the stomach muscles. Other methods                                
leading to VNS include carotid sinus massage, Valsalva 
maneuver, or pain from any cause leading to vasovagal 
syncope.

Parasympathetic activation showed not only slowing 
of the heart but also many proved beneficial effects                   
mainly for its anti-inflammatory effects (21) (Table 1).

Vagus nerve stimulation was used to treat epilepsy   
when other treatments haven't worked. Vagus nerve 
stimulation is also a treatment for depression, and it's 
being studied for conditions such as multiple sclerosis,        
migraine and Alzheimer's disease (22-26).
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Table 1: Potential cellular and electrophysiological benefits of 
parasympathetic activation (21):

Anti-inflammatory effects
Change in nitric oxide expression
Change in cytokine expression
Inhibition of the renin-angiotensin system
Improved baroreflex sensitivity
Reduced heart rate
Increased heart rate variability
Direct anti-arrhythmic effects

INOVATE-HF Trial
The INcrease Of VAgal TonE in CHF (INOVATE-HF), 

is an international multi-center randomized clinical trial to 
assess safety and efficacy of VNS in symptomatic patients 
with heart failure on optimal medical therapy using the 
CardioFit System. The study is sponsored by BioControl 
Medical, Yehud, Israel (27).

The trial started on February, 2011, and the estimated 
study completion in June 2015. It will recruit 650           
patients with chronic heart failure functional class III.    
This will be from 80 different sites, mainly from USA, 
Germany and Israel. 

CardioFit System (BioControlMedical, Yehud, Israel); 
it is a sort of a pacemaker device with 2 leads; a standard 
intracardiac sensing electrode in the right ventricular apex 
and a stimulation lead with cuff placed surgically over     
the right vagus nerve (Figure 1, 2) (28).

The CardioFit system is designed to provide vagus 
nerve stimulation to patients with heart failure based on 
sensed ventricular impulses via R wave measurement 
using the sensing lead.

The patient inclusion criteria are; sinus rhythm                       
and a QRS duration of less than 120 milliseconds, on 
optimal medical therapy, LVEF ≤40%, left ventricular end 
diastolic diameter between 50 and 80mm, and subjects 
with CRT devices may be included in the trial provided 
they have had CRT for at least 12 months (27, 28).

Figure 1: The CardioFit system. The CardioFit system consists of 
a stimulator, nerve stimulation lead with cuff and right ventricular 
sensing lead (28).

Abbreviations and Acronyms
SNS : Sympathetic Nervous System 
VNS : Vagus Nerve Stimulation 
INOVATE-HF : INcrease Of VAgal TonE in CHF

Figure 2: Radiograph of an implanted CardioFit System, 
showing the CardioFit implant on the patient's right and a 
previously implanted defibrillator on the left. Two leads are                                                                                        
in the RV apex: one is the sensing lead from the CardioFit                                        
device (28).

The exclusion criteria is a long list including acute  
coronary syndrome, history of stroke or TIA within 
the previous 3 months, acute myocarditis, restrictive 
cardiomyopathy, constrictive pericarditis, significant    
aortic valve disease, creatinine level >3mg/dL, total 
bilirubin level >1.8mmol/dL, uncontrolled diabetes, 
systolic blood pressure below 80mmHg, 2nd or 3rd degree 
AV block or other pacemaker indication, atrial fibrillation 
or flutter in the previous 3 months, use of unipolar sensing, 
long QT syndrome, the subject must not have received 
inotropic therapy within 2 months or be considered a 
possible candidate for inotropic therapy within the next 1 
month (27).

Results from a small multi center European trial on 
32 patients have been recently reported (29). There were 
improvements in 6-minute hall walk distance, NYHA    
class and Quality of Life measurements were achieved. 
Left ventricular ejection fraction increased significantly 
from a mean of 22.3±6.9 to 28.7±8.4 at 6 months, as a 
result of a reduction in end systolic volume index. The 
positive effect of vagus nerve stimulation was sustained in 
the patients who were followed for 12 months. 

The major limitation of the trial is that, it randomizes 
patients with heart failure within a narrow spectrum as 
mentioned before in the exclusion criteria. Those with 
chronic advanced heart failure of grade >3/4 (AHA) 
fulfilling the inclusion criteria may be less than one        
third of their total population. The technical aspects of 
device implantation, seems more difficult than any other 
technique used for pacemaker implantation specially on 
applying the vagus nerve stimulator cuff over the nerve in 
the carotid sheath. 

The vagus nerve does not only supply the heart                 
but also other different important organs. The possible 
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side effects of VNS reported before may be sleep apnea 
(30, 31), hoarseness of voice,, coughing, pharyngitis and 
throat pain (32), with other nonspecific symptoms such                                    
as headache, nausea, vomiting, dyspepsia (33), dyspnea 
and paresthesia (34).

The final results of this large trial will not appear        
before the year 2015. Nevertheless, this pilot study 
sponsored by an Israeli medical company represents a 
novel approach for correction of the autonomic imbalance 
commonly seen in heart failure. It also gives us an idea 
about the advanced technology and background wealth 
of the sponsoring company (BioControlMedical, Yehud, 
Israel).

Editor Opinion
The quotation in the beginning of the article                           

looks like an equation composed of two variables; forgive 
and forget, and ends with 3 conclusions; stupid, naïve             
and wise. We think that it is neither applicable in our 
situation, nor in theirs. It failed to mention the prevailing 
distrust, which is very prominent between us in spite                    
of the fragile political peace treaty.

In the case of the INOVATE-trial, if it proved to be 
truly reducing the mortality and morbidity with minimal 
complications, and for the fact that the trial was carried 
out in 80 international centers (27, 28). This will give it 
its widespread legibility. The Arab doctors will accept 
the Yehud, Israel stimulator if its wrapping carries a label 
indicating its origin from outside Israel. 

The two arms of the quotation; forgive and forget will 
have a third limb, which is “ignore or overlook”, simply for 
the fact that “money has no smell”.

It is wise that the hostile attitude between               
neighboring countries should come by all means to an end. 
We should remember that our area can be the summit of 
civilization as history told us.
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