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Introduction 
 
 
Since the publication of Lone Atrial Fibrillation: Towards a Cure in 
December 2002 research into atrial fibrillation has grown exponentially.  
This emphasis on AF research is not coincidental.  Recent studies 
conclude that more than 5.5 million Americans and Europeans now suffer 
from atrial fibrillation and that the incidence of the disorder increased by 
300% between 1986 and 1996.  Another study reached the sobering 
conclusion that one out of every four men and women over the age of 40 
years will develop atrial fibrillation during their lifetime.  It is estimated 
that about 20% of all AF patients have lone atrial fibrillation, that is, atrial 
fibrillation without any underlying heart disease.  Truly an epidemic of 
enormous proportions. 
 
Over the past year The AFIB Report has kept subscribers informed of new 
developments in atrial fibrillation research as reported in the leading 
journals such as Journal of Cardiovascular Electrophysiology, Pacing and 
Clinical Electrophysiology, Circulation, etc.  The subjects covered in our 
journal summaries range from details of the latest ablation procedures, 
their outcome and potential complications, to the safety and efficacy of 
antiarrhythmic drugs.  The latest insights into the mechanism of atrial 
fibrillation as well as important information about stroke risk and 
prevention are also covered.  In addition, The AFIB Report has, in detail, 
covered the results of our most recent LAF surveys dealing with the 
effectiveness of ablation, pharmaceutical drugs and alternative protocols 
for managing LAF.  Numerous afibbers who have found ways of controlling 
their afib have shared their experience for the benefit of others and 
specific approaches to AF management and stroke prevention have been 
thoroughly researched and the results disseminated in The AFIB Report.  
 
Truly, the 2004 issues of The AFIB Report are a treasure trove of 
immensely valuable information.  Unfortunately the vast volume of data 
contained in the newsletter makes it very difficult to quickly and 
conveniently locate a particular piece of information.  My new book Lone 
Atrial Fibrillation: Towards a Cure – Volume II, hopefully, solves this 
problem.  Its 250 pages contain all the information published in the 2004 
issues arranged in logical sections.  The comprehensive subject index 
makes it easy to find the elusive, but important information you know is 
there – somewhere!  In addition, the wealth of important new LAF 
information contained in Lone Atrial Fibrillation: Towards a Cure – Volume 
II makes it an ideal and essential companion to Lone Atrial Fibrillation: 
Towards a Cure. 
 



This book would not have been possible without the whole-hearted 
support of my wife Judi who was instrumental in seeing it come to fruition.  
Without her word processing skills, editing advice, and encouragement I 
couldn’t have accomplished it.  Jackie Burgess, Joe Pisano, Rodney Ross, 
Peter Stent and Jeff Zorn deserve my special thanks for taking the time to 
put their own personal afib experience into words for others to share.  
Also my heartfelt thanks to the many afibbers who participated in the LAF 
surveys and thereby helped other afibbers find a way to manage their 
condition.  Finally, a huge thank you to the many enthusiastic and caring 
contributors to the Bulletin Board and to the subscribers to The AFIB 
Report without whose support my research would not have been possible. 
 

 
 
Hans R. Larsen  
Victoria, BC, Canada 
February 2005 
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My ICD and Me 
 

Rodney Ross, BDS 
 
 
I am a 54-year-old dental surgeon, partially retired because of a chronic 
back condition, living in a rural area on the beautiful island of Tasmania, 
Australia. I was born and grew up in southern England, moving here in 
1991. 
  
Fifteen months ago I was suffering badly from LAF – experiencing 15/18-
hour sessions every other day. I could not drink red wine, coffee or cold 
fizzy drinks. My diet was free of gluten, dairy products and artificial 
ingredients (as far as possible). I was reluctant to go out at all as I 
inevitably got an attack. I did not take any medication apart from aspirin - 
it either made the AF worse or made me feel ill. I had tried supplements of 
all types - some improved it for a while, but the effect always wore off. 
The AF had started when I was 48 years old and gradually got worse - 
several other members of my family, all male, have it.  Tests had shown 
there was nothing wrong with my heart and there was no angina. I had a 
fairly slow HR, around 50 bpm, but this would very often sink to 40 at 
night. In bed I would be very aware of the heart thumping away slowly. I've 
always had postural hypotension, but that had got very much worse (it 
would take several minutes to clear after an afternoon rest). My BP was 
normal - 120/80. When in AF, my HR was 80/90 bpm, and felt like a 
washing machine in my chest. I could carry on with whatever I was doing, 
but I felt awful and just wanted to lie down. 
  
Now, I'm a different person. I can eat and drink what I like. The postural 
hypotension has disappeared. I can no longer hear my heart thumping 
away at night. And, most important of all, I am no longer bothered by AF 
and I no longer take aspirin. 
  
In October 2002, things had got so bad that I went to the cardiologist and 
asked about a pacemaker. In Australia, we do not have anyone doing 
pulmonary vein ablations with any success and my health insurance only 
covers treatment in Australia. The cardio thought that because my HR was 
slow and the rate in AF was also fairly slow, it would be worth trying a 
pacemaker. My first visit to the hospital was a disaster. First of all, I got 
gastroenteritis. Then a blood test revealed a high INR - had I been taking 
warfarin? No - I refused to touch the stuff after reading about it on this 
Bulletin Board! Aspirin does not affect the INR. More blood tests - my 
fibrinogen level was 25% of normal and I had bilirubin in the blood! "You 
should be bleeding like a pig", said my surgeon encouragingly! Had I had 
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any bleeding problems? No - and I had a hernia repaired in '97 without 
any ill-effects. Off to a haematologist (by now I was convinced I had only 
months to live!). A liver CT scan and further extensive blood tests followed. 
The verdict - I had hypofibrinogenaemia and Gilbert's disease. Both 
genetic and neither serious. My bleeding time was raised, but it still 
clotted. Aspirin was no longer necessary and warfarin definitely contra-
indicated. I was re-booked a week later. 
  
On December 17th 2002 I was re-admitted and my pacemaker fitted 
under a local anaesthetic. I was aware of the whole procedure, which took 
about 90 minutes, but there was no pain. There was no abnormal 
bleeding. The pacemaker was set to 5 volts at 60 bpm. I was kept under 
observation overnight in an ICU. I slept well. Next morning the technician 
checked that the pacemaker was working properly and I was discharged. 
Apart from pain for a week when lifting my arm I had no problems. 
Unfortunately, the AF continued as before which was disappointing, but I 
wasn't too upset as I knew that the pacemaker had capabilities that had 
not been enabled yet. It is a Medtronic AT501 DDDRP with two leads, one 
to the atria and the other to the ventricles.  It has dual pacing, a monitor 
function which can be downloaded onto a computer for analysis, and an 
ability to detect fibrillation starting and to take counter measures. 
  
After a week I saw the cardio. He looked very disappointed that there 
hadn't been an improvement and muttered that it hadn't worked and that 
we would have to try something else. I said that there was some fine-
tuning to be done with the pacemaker settings and that might produce an 
improvement. He did not look optimistic. I saw the technician a few 
minutes later and he downloaded the weeks AF sessions and printed 
them out. He said that he'd had some success out-pacing AF, so he turned 
up the pacemaker to 80 bpm. I had no AF for the next couple of days, but 
the combination of 5 volts and 80 bpm caused my diaphragm to spasm at 
night and it was very painful. It was the same pain that I got with long 
sessions of AF - a nasty ache under the breastbone - only worse. It was 
the technician who told me this was caused by spasm of the diaphragm.  I 
went in to see the technician again. 
  
I had not been aware of any AF during this time, but when the technician 
looked at my printout, he took it straight into the cardio. The cardio came 
straight back in and gave me the once over. He said that I may have had a 
couple of sessions of ventricular tachycardia - he wasn't certain, as the 
pacemaker monitor isn't as detailed as a Holter monitor. He arranged for 
me to have a Holter Monitor to check this out. Meanwhile he prescribed 
verapamil, a calcium channel blocker, slow-release once a day, to reduce 
the likelihood of VT. The technician reduced the rate to 70 bpm, atrial 
pacing only, and the voltage to 3 volts. It takes about 3 months for the 
pacing leads to become embedded so a relatively high voltage is needed 
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at first. After this visit the AF stopped. I had the Holter two weeks later and 
there was no AF, no VT. Having hit upon a solution more by accident than 
design, things were kept as they were. At the 3-month visit the voltage 
was dropped from 3 to 1 volt - the usual is 2, but I felt I was still getting 
some irritation of the diaphragm and 1 volt worked. For several months I 
noticed my BP had gone up to 140/100, but it is now back to 120/80. 
  
Since that time I've had a few attacks of AF, but it is all very different. The 
AF never happens during the day, always sitting down in the evening or in 
bed. It doesn't last.  Usually I can stop it by just changing position. 
Although I'm aware that I have AF the ventricular beat remains steady. As 
time goes by I am getting less and less. I have re-introduced into my diet 
all the items I cut out with no ill effect.  It doesn't affect my life anymore in 
any way. 
 
So what is happening? In my humble opinion, I feel the verapamil has 
reduced the electrical activity in the heart and the pacemaker is pacing 
the atria at 70 bpm - much faster and with a far greater signal than my 
natural system, even without the verapamil. Perhaps new electrical 
pathways have been formed? The atria probably ignore any errant signals 
unless they get very strong. When the AF does start the atrial pacemaker 
will cut out as the rate goes above 70. But the pacemaker is programmed 
to pace the ventricles if the ventricular pace goes below 70, so it switches 
from atrial to ventricular pacing. The verapamil must stop the chaotic 
signals passing through the AV node at more than 70 bpm so the 
ventricles stay regular. It is interesting to note that just stopping my HR 
dropping too low did not work at all. 
  
Now it is just 14 months since my implant so I'm not claiming a cure for 
good. It could come back. But the full capabilities of the pacemaker have 
never been enabled, so we still have a fall-back position. My technician 
says that he hasn't had much success with the fibrillation controls 
(termination therapies) on pacemakers, so mine has never been enabled - 
but I see from postings on the BB that they can help. And every year that 
goes by is a bonus - bringing a cure for this debilitating condition nearer. 
The pacemaker implant is a relatively risk-free procedure, which is 
reversible - you can just switch it off. The verapamil does not have any 
side-effects for me. If I exercise and my HR goes above 70 my own system 
takes over. If the pacemaker malfunctions my heart will still beat. All in all, 
I feel lucky and if things continued as at present I would be more than 
happy. 
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Calming My Heart 

 
Jackie Burgess, RDH 

   
 
This is my story.....  How I calmed my heart prior to ablation…and 
after.  Three distinct components blended into one harmonious remedy 
worked for me… Mind, Body and Spirit. 
 
I was already tuned into holistic healing from research on my other 
conditions, fibromyalgia, chronic fatigue, candidiasis, hypoadrenalism and 
hypothyroidism, so I just added atrial fibrillation to my list of search 
topics and added more targeted nutrients directed by my doctor, but other 
healing modalities are also involved. 
 
To summarize in a few words what I think helped me the most, I’d say 
magnesium, taurine, potassium, energy work and acceptance of a higher 
power and my own spirituality.  Almost a year after I began this calming 
quest, I know I am not the same person who set out on the journey. 
 
Background 
My first afib event occurred at age 59 and lasted for about an hour and a 
half.  Over the next eight years, the events increased in frequency until 
January 2003 when I began experiencing daily or every other day events 
that were lasting over 20 hours. 
 
At that time and after two trips to the ER, six weeks apart with 3 and 4-day 
stays in the hospital for breakthrough arrhythmia while on flecainide, and 
involving a TEE (trans esophageal echocardiography) and cardioversion at 
one visit, it was suggested that I give serious thought to ablation. I refused 
the attempt to reintroduce a beta-blocker since I had taken myself off 
Toprol XL six months prior and felt much better without it although the 
event frequency remained the same.   Clearly, drugs were not the answer 
for me in controlling afib. 
 
“Ablation”!   What I had never, ever wanted to do and wouldn’t even 
consider previously.  Yet, I knew I couldn’t go on with this pattern every six 
weeks.  I was on 200 mg a day of flecainide and was feeling the effects of 
the double dose - fatigue and lethargy.  I had instructions to take an 
additional 100 mg every time afib began…so I was taking the extra dose 
every day or every other day.  I was very nervous about the high dosage. 
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During my consultation appointment at the Cleveland Clinic with EP, 
Andrea Natale, MD, the EP nurse told me that the more calm my heart at 
the time of ablation, the better my chances would be for a successful and 
calm heart after the ablation.   I thought at the time, “Well, good luck.  If I 
could keep my heart calm, I wouldn’t have just had two 3-day sessions in 
the ER with runaway afib.” 
 
Nevertheless, I took the comment “to heart” and collaborated with my 
functional medicine MD (Dr. Sprecher) about the best approach to do just 
that…calm my heart and hopefully cure this condition so an ablation 
wouldn’t  be necessary.  That was my ultimate goal.   This was in early 
April 2003.  I was assigned an ablation date of November 12.  Six months 
of waiting and six months to affect a “cure.” 
 
The Calming Plan 
Dr. Sprecher suggested I work on each facet of healing  mind, body and 
spirit.   I pulled out all the stops. 
 
In addition to the already lengthy list of targeted nutrients she directed, I 
consulted with a homeopath, a psychologist who does mind, body, spirit 
work, an MD who does acupuncture and has a Doctor of Chinese 
Medicine degree, several massage therapists, and a chiropractic 
physician who does energy work based on Applied Kinesiology (AK).  And, I 
had the support of fellow afibbers on the forum offering suggestions and 
current ablation research.  Erling Waller, Jim W., Stan B., Lorraine, 
Hans…everyone helped me sort out ablation facts.  This was invaluable 
support. 
 
The homeopathic approach was a bust.  I quickly fired him.  The 
psychologist was viewing me as long-term income; my gut instinct rejected 
this approach; I fired him.    I had about 20 acupuncture treatments that 
were calming, but didn’t seem to help, although I learned a lot about 
Chinese Medicine and energy between sympathetic and parasympathetic 
nervous systems.  I can’t say it didn’t help, but it didn’t stop the 
breakthrough arrhythmia. 
 
It was kismet that I found the chiropractor who does energy work.  A friend 
was seeing him for neck pain which he traced to blocked emotions and 
negative energy.  The bells went off and I made an appointment.  I knew I 
had a lot of stuffed emotions and stress and knew instinctively that issue 
was part of my problem. I was drawn to that connection the minute she 
started describing his work. 
 
I began NET treatments (Neuro Emotional Technique) which includes 
Applied Kinesiology, with Dr. Jordan the first of July (having wasted far too 
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much valuable time with the other approaches) and saw him twice a week 
for about six weeks. 
 
Various conditions were discovered and addressed through NET wherein 
locked emotional responses called Neuro Emotional Complexes 
(emotional reality) are detected with reflex responses or patterns…much 
like the Pavlov-dog response.   Negative emotional responses (either 
conscious or unconscious) can manifest as symptoms and the result is ill 
health and imbalance.  Neuropeptides carry emotions throughout the 
body.  NET seeks to normalize neurological imbalances using physical 
corrections and removes the blockages to the body’s natural healing 
process. 
 
One very significant finding was a displaced diaphragm that was causing 
hiccoughs that set off afib immediately.  Once the diaphragm was 
repositioned and it held in that position (about five treatments), I no 
longer triggered afib in that manner.  Hiccoughs are a spasm of the 
diaphragm and attributed to magnesium deficiency. 
 
Concomitant with that, Erling Waller, who had previously attempted to get 
me to understand the importance of magnesium deficiency by sending me 
very convincing evidence on the subject, began again to hammer away at 
intractable magnesium deficiency.   All the while I thought I was taking 
enough magnesium…400 mg a day plus that from my food.  I continued to 
read the data. 
 
Finally, I had a revelation based on a posting from Carol on the BB saying 
she increased her magnesium up to 800 or 1,000 mg daily and had 
stopped her afib.   I tried increasing gradually while I was getting 
the emotional energy work from Dr. Jordan. After the first session, I went 5 
days without an event.  This was a record. Then I went a week, then 13 
days and by the end of August…breakthrough arrhythmia was not a 
common occurrence.  If it happened, it was short…sometimes 2 hours or 
less.  Previously, I was always afibbing for around or over 20 hours.  The 
record was 39 hours before converting on my own. 
 
In my case, Erling was right about magnesium deficiency.   My magnesium 
glycinate dosage was at 800 mg daily.   I also made a conscious effort to 
use only unsoftened water for drinking and cooking.  While I have a well 
with hard water and a separate spigot in another area for unsoftened 
water, I admit to frequently being lazy and just using what was handy.  
After reading that water softened with sodium (either well water or 
municipal water) removes magnesium and calcium, I resolved not to use 
the water produced from our in-house softening system and to take 100% 
advantage of our naturally occurring spring water. 
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Additionally, Dr. Jordan found my thyroid was low by AK testing, even 
though my labs indicated normal, and added an additional support 
supplement for thyroid along with homeopathics for heart and emotions…. 
anger, repression, fear, fear of abandonment, disappointment, sadness -
 all of these blocked emotions he uncovered and released while doing the 
energy work.  This was the mind/body part of the triad.   It served to force 
me to acknowledge emotional stresses I had been suppressing for years 
and to deal with the reality of eliminating the causes of the stress.  This is 
an ongoing project. 
 
Negative energy is very damaging.  One can’t attain or maintain health in 
its presence.    I began to play constantly audio tapes given to me by 
friends who knew of my journey.  They were the smart ones who 
understood better than I about the mind/body/spirit connection.  The 
tapes by Carolyn Myss -  “Why People Don’t Heal and How they Can” along 
with Wayne Dyer’s “A Spiritual Solution for Every Problem,” became my 
favorites because they spoke to me the most in terms of what I needed to 
address.  Books that helped shape my thoughts were, The Art of Effortless 
Living, Full Catastrophe Living, and Power versus Force. 
 
I had always stayed away from the spiritual aspect because I lumped 
spiritualism and religion together.  Having had a very traumatic experience 
with religion early on in my life, I shied away from anything religious, but 
suddenly these tapes (and again, Erling- my mentor) opened my mind to 
spiritual healing and awareness.  I got comfortable with the thought that I 
was a spiritual being and recognized that I had denied myself this 
privilege most all of my adult life.   This was quite a revelation because I 
had always prided myself in being open minded; yet I was totally closed to 
spirituality.  But once I let the thought develop and I became comfortable, 
my life and condition began to change and all for the better. 
 
By mid-September, the “new me” was afib free, but still on flecainide and I 
decided to wean off.  Time was running out… I hoped to cancel the 
ablation, but in less than a week, I went into a nasty afib event.  I 
chickened out.  Went back on the flecainide and focused on getting a 
calm heart (again) by the time of ablation. 
 
Both Dr. Sprecher and Dr. Jordan worked to honor my ablation 
commitment and to help me become comfortable with it.  They both 
insisted that if I had doubts or fears that ablation wouldn’t work or the 
outcome wouldn’t be good…it wouldn’t be.   (You are what you think.)   We 
worked very hard on my mindset. 
 
By the ablation date, I had been afib-free for two months (but still on the 
drug).  I faced all my concerns about the ablation and concentrated on 
thinking nothing but positive thoughts about the outcome.  With the help 
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of the energy work, I became comfortable and at peace with having the 
procedure I never wanted.   I even accepted the Coumadin issue. 
 
All thoughts were about the positive outcome and I developed a mantra 
which I said anytime my mind began to waver or I had negative thoughts:  
“Manifest Peace in My Heart”….. either out loud if I were alone, or to 
myself, otherwise.  I did this while placing one hand on my solar plexus. 
Sometimes I positioned my hands differently or if I were driving, I just held 
on to the steering wheel and focused on breathing through my heart with 
positive energy and positive thoughts. I developed a whole script of 
“manifests” that I said then and continue to say now.  I connect with my 
spiritual being many times a day.   Any time I feel my thoughts drifting into 
negative territory or I feel stressed, I become centered again with my 
focus or grounded by my mantras. 
 
Coupled with this mantra ritual, I incorporated my use of therapeutic 
essential oils from plants known to create cellular energy and to posses 
strong antioxidant properties.  This was just a natural complement. 
 
I had an energy session with Dr. Jordan about 4 days prior to the ablation 
to eliminate any negative energy or fears and to create only positive 
energy and acceptance.   He pronounced that I tested very strong and was 
ready for the procedure.  I repeated the sequence, visiting him again 4 
days after ablation for more clearing. 
 
The night before the ablation, I was calm and peaceful.  I went to bed with 
my “manifests” in place and slept well until early morning.  Normally, the 
hour’s drive to the hospital would have been an anxious one…. I was very 
calm and I said my mantra constantly.   I had absolutely no fear or anxiety 
at any time before, during or after the procedure. 
On a physical level, in mid-September, I began working out more days and 
more intensely. This was difficult with the burden of the extra flecainide 
but I kept pushing.  By the time of ablation, I was doing well; my stamina 
had increased and I felt stronger, overall.  I hated to think I would have to 
lay off during the recovery period. 
 
Additionally during this time of no afib but still on flecainide, I was able to 
do some things that had previously triggered afib….. bending over from 
the waist for an extended period of time; lie or sleep on my left side; lie 
down flat in bed; and even some of the former triggers such as dessert or 
cheese did not bring on afib. 
 
About three weeks prior to ablation, I took increased doses of vitamin C (2 
grams daily) with bioflavonoids to reduce trauma effects and 
inflammation.  I was given that instruction with another surgery.  Thought 
it couldn’t hurt with this procedure.  And I stopped the use of ginkgo, 
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vitamin E and the occasional aspirin, since I was going to be on Coumadin 
two weeks before ablation and at least 6 weeks after. 
 
By the date of ablation, I was comfortable with taking 800 mg of 
magnesium glycinate a day.  The brand I chose was Metagenics.  I took it 
to the hospital with me and planned to take it at my first opportunity after 
I was free to move around.  My reasoning was that stress depletes 
magnesium and I had no reason to think that my body would not consider 
ablation a huge stressor. 
 
I took 200 mg of the MgG every couple of hours until it was time for 
discharge.  I also took regular doses of vitamin C with bioflavonoids (500 
mg) to reduce inflammation and a natural, plant-based product called 
Phytoprofen.  The reasoning was to control as much inflammation as 
possible. 
 
Of course, I did not share any of this with the hospital staff.   However, 
they knew I was using the therapeutic essential oils of plants because of 
the lovely, calming fragrance and effect of Lavender oil…just entering my 
room made the staff wonder what the wonderful “smell” was.  Some came 
in to get a “fix” and left.  It was fun.   My room mate who had terminal liver 
failure found it especially comforting. 
 
Once home, I continued my daily supplement routine but added increased 
amounts of natural anti-inflammatory plant-based products….like 
quercetin, bromelain and turmeric.  And I maintained the higher C dose 
for six weeks. 
 
Additionally, I continued with all the good blood thinning support like 
Omega 3 oils even though I was on Coumadin.   I was only taking CoQ10 
at 100 mg when I came home, but soon realized with the problems 
created by Lipitor, I needed much more so I increased it to 500 a day. 
 
The Results 
From the time of the ablation to present, I have been afib-free.   
 

• 2 months before ablation  on flecainide - no breakthrough afib 
• 2 months after ablation on flecainide & Coumadin  - no afib 
• 1 month off both drugs  - no afib  - added nattokinase for 

anticlotting 
• 3 months post ablation - calm heart - no drugs - no afib  
• I have no residual symptoms of afib or the ablation. 

 
In the first two months post ablation, I had 9 PACs and six of those beats 
were a pattern that felt as if it would progress to afib.  It did not.  While off 
all drugs, I get an occasional single missed beat or a thud.  Nothing else. 
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When I work out, my elevated heart rate returns quickly to normal.  
Occasionally when I lie down for the night, I feel a jittery feeling in my 
chest, but my heart beat is normal.   I just do my mantras and fall asleep.  
My sleep is deep and uninterrupted. 
 
I take no prescription drugs except my natural hormone patch and cream.  
My last official blood pressure reading was 114/68 - pulse 76.  At rest, my 
pulse is around 65. 
 
My heart is peaceful.  I’m grateful.   I thank God, Dr. Natale and all the 
wonderful people on this Bulletin Board for helping me reach this goal.   
Your support is invaluable and very much appreciated. 
 
Thank you with all my heart! (and soul)    
 
Abbreviated list of my nutritional supplements   
My diet is modified Paleo type with whole foods, organic when available, 
cooked from scratch, no bad fats.  Moderate portions.  No sugar, no 
caffeine, no alcohol.  3 meals a day and 2 snacks.   Hydrate with 
unsoftened water…in abundance and at least 16 oz a day of the Waller 
Water. 
 
In addition to my Core Supplements program, here’s what I took to calm 
my heart. 
 

• 800 mg magnesium glycinate - reduced to 600 mg. one month 
post-ablation 

• 1 teaspoon, bulk taurine - reduced to ½ teaspoon one month 
post-ablation 

• 300 mg herbal potassium 
• 100 mg CoQ10 - 500 mg after ablation 
• Mitrochondrial Resuscitate  (Metagenics product) 
• Omega 3 essential fatty acids fish oil, 6 grams  
• 2 grams vitamin C with bioflavonoids 
• 100 mcg selenium 
• 400 IU vitamin E in the tocotrienol form - stopping prior to 

ablation 
• 120 mg Ginkgo biloba - again  stopping 3 weeks prior to ablation 
• Phytoprofen - plant based anti-inflammatory product 
• Cholarest - plant based lipid lowering product 
• Min Tran Food-based minerals for heart support. 

 
Many other daily nutrients are supplied in a combination form in 
preparations targeting specific systems…. and for conserving space, I’ve 
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only listed the systems addressed by supplementation.  (You don’t want to 
see the list!) 

• Anti-inflammatory 
• Antioxidant  
• Lipid lowering  
• Methylation 
• Glucose handling 
• Probiotics 
• Digestive enzymes 
• Proteolytic enzymes 
• Thyroid support. 

 
By early April 04, the results of my post ablation labs will be evaluated 
and we will be making adjustments in supplement protocol so I can cut 
down or eliminate where cellular testing indicates I’ve reached proper 
levels. 
 
Post Script 
One wise poster on the BB once cautioned, “never get cocky.”  I didn’t 
think that my Calming the Heart post was bragging or cocky. I just wanted 
to share the joy of having a calm heart with fellow afibbers.    
 
Not long after that post and after 103 days post ablation, breakthrough 
arrhythmia began  on 2/24/04,  lasting 39 hours, terminated by 
cardioversion; placed on flecainide for one week; then off again; then 9 
days later, I had another brief run of AF for 20 minutes. 
 
Now what to think?    
At my check back on 3/3/04 with Dr. Natale at the CCF he said if this 
pattern continues, I’d be a candidate for a touch up but to wait for a 
couple of months to see what develops.   
 
Initially, when the 2/24 AF occurred, I blamed a high stress level; I was 
dealing with the failing health of my beloved cat who is about 16 and is 
most likely on the last of his nine lives.  Now, I’m inclined to also attribute 
a low-functioning thyroid to a large portion of the problem.  But, that 
brings up the question….if the ablation was successful, how could 
hypothyroid conditions trigger an event?  I do not have an answer. 
 
There is good news, however.  Recent blood tests indicated my C-reactive 
protein level had dropped from 1.08 to .439.  This marker for 
inflammation had been rising continually as AF was worsening and on-
going.  The closer to zero, the better for this number.  So my concerted 
effort using natural anti-inflammatories was successful, that and not 
having the heart in constant afib. 
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Additionally, Fibrinogen, was within range – 444 in a range of 170-460 – 
and had been 656 and 556.   More work needs to be done here but at 
least it is coming down. 
 
Homocysteine came down from 9.1 to 7.1 …5 or lower is considered 
excellent. 
 
Hemoglobin A1C -  indicator for diabetes - 5.5  (<6.5 = non-diabetic) 
 
Candida Immune Complexes -  .10 in a range of .10 - .90 
 
Thyroid Imbalance 
The thyroid profile survey results indicate an imbalance.  All the numbers 
are in range, except Reverse T3 which is elevated.  This is called Euthyroid 
Sick Syndrome (ESS).. meaning the thyroid numbers are normal but 
hypothyroidism exists nevertheless.    
 
In ESS, when the body is under stress, instead of converting T4 into T3 
(the active form of thyroid hormone that works at the cellular level) – the 
body makes what is known as Reverse T3 (RT3) as an inactive form of the 
T3 hormone, to conserve energy.  ….thus the hypothyroid symptoms such 
as fatigue, which I have been experiencing since December but what I had 
chalked up to the aftermath of the PVI.  In fact because I had the adverse 
Lipitor side effects, I thought it triggered fibromyalgia again.   My major 
symptoms: muscle and joint aches and pains, internal chilliness, cold in a 
normal room temperature, cold skin, basal temperature reading around 
97.2 and oral temp at any time during the day ranging 97.4 – 97.7, outer 
third of eyebrows now missing (again), thinning hair, brittle fingernails, 
and absolutely no energy…go to bed tired, wake up tired. …all classic 
symptoms of hypothyroidism.    
 
ESS is frequently exacerbated by extreme stress, such as surgical trauma 
or critical illness.   My doctor zeroed in right away when she saw the RT3 
number and said…it was undoubtedly the stress of the PVI procedure. 
Some diagnostic descriptions of ESS indicate a stage of subclinical 
exhaustion imposed by pre-existing, undue stress…either emotional or 
physical.   
 
In addition to the stress factor, ionizing radiation can have an adverse 
impact on the thyroid gland. The PVI does provide exposure from the 
fluoroscopy but I doubt there is a way to shield the thyroid because of the 
carotid artery catheter insertion.   
   
Also, when evaluating thyroid function, we have to consider age as a 
factor.  Aging generally decreases thyroid function.  I also had a dye 
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contrast spiral CAT scan to rule out post ablation stenosis…. but this was 
after the thyroid panel.  Still, the iodine-based dye is damaging to the 
thyroid.  I won’t be submitting to another CAT scan any time soon.   
 
My doctor is reluctant to begin a course of the natural hormone, Armour 
Thyroid, because of the risk of initiating an afib event and has placed me 
on a course of neonatal glandular support formulated to improve the 
communication between the pituitary, hypothalamus and thyroid which is 
apparently where the problem with ESS lies.   
 
However, it is also well known that too low thyroid hormone levels can 
also initiate an afib event.  In fact, I am convinced that my unusual 
breakthroughs were the result of a low-functioning thyroid since I had 
previously gone so long without arrhythmia. But, there is still the question 
about how this could occur if the ablation is successful. 
 
Within a week of taking this supplement, I have actually begun to feel 
human once again.  The first thing to diminish - the muscle and joint 
aches.  Welcome relief.  I had stopped exercising for over two weeks due 
to the intense discomfort and fatigue. I am now feeling much less 
fatigued, but my body temperature is still low, and I know I have a long 
way to go to regain the lost ground.   
 
This experience with diminished thyroid function (identified as subclinical 
hypothyroidism - SCHT) and my recent recurrence of afib compels me to 
remind everyone to pay attention to your thyroid numbers; but also, to be 
ware that the single-most important diagnostic tool is how you feel.  If you 
have hypothyroid symptoms, yet you are told your numbers fall into the 
normal range, do the research on why hypothyroidism is called " the 
unsuspected illness."  It is estimated that over 27 million people are 
thought to be subclinically hypothyroid and under-diagnosed. This 
estimate would make thyroid disease more common in North America 
than diabetes.  Be sure you aren't a statistic. 
 
Hypothyroidism is a definite, contributing factor to atrial fibrillation.  There 
are many symptoms of SCHT often mistaken for and treated as other 
conditions.    Internal (basal) body temperature is a key diagnostic tool. 
 
I've initiated this topic for examination in the Conference Room.  Be sure 
you go here to note, at the very least, the many and often subtle 
symptoms.  Everyone should be aware of SCHT and the potential for what 
it can mean in terms of your general health in addition to the impact this 
deficiency can have on atrial fibrillation.   I invite you to become informed 
and aware.  
 
Meanwhile, I'm still calm and still smiling! 
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My Journey to Sinus Rhythm 
 

Jeff Zorn 
    
I suffered terribly from chronic (permanent) afib from April 1986 (I was 41 
years old) to July 2003. For most of that period I was medicated with 
some combination of digoxin, a beta-blocker, verapamil, Coumadin, and 
an anti-arrhythmic (sotalol, Norpace, amiodarone, flecainide, etc.).  Each 
change of drug tended to work for a while at a low dosage, then I'd be 
fibbing almost all the time again, the dosage got upped, and eventually I'd 
go to the next, stronger drug. I remember blacking out many times under 
a new drug, getting dizzy and looking for a comfortable piece of the floor 
to roll down onto. Even after we settled on the same, ineffective dose of 
flecainide, I fainted many times just standing up, especially in the morning 
after I'd been lying down for hours. 
 
Between the medicines and the condition itself, many parts of my life got 
badly messed up: sleep, digestion (chronic constipation), cognition, sexual 
function (impotence is listed as one possible side-effect of many of those 
drugs), general physical condition (I couldn't exercise at all, really--and in 
the '80's I had run 7 full marathons, played full-court basketball at a high 
level, etc.), and family life, especially in the role of father of two young 
children. 
 
I made many trips to the emergency room, my heart racing so fast that no 
recognizable "beat" could be felt. I was cardioverted about a dozen times, 
but the last few times the arrhythmia came back before I made it to my 
car. My cardiologist then advised me not to be cardioverted again. 
 
Before that, a good few times that I went to the emergency room, my 
heart settled down nicely before cardioversion was attempted. I now see 
that I had developed terrible anxiety from the afib, though I had been told 
it's nothing like a fatal condition; it just felt like I would die, or collapse in 
public, and I developed panic-attack syndrome. My panic culminated in 
some awful episodes in my car (where I had to pull over on the freeway, 
pull off the road, etc.) and at work. Eventually my brother-in-law, who is a 
doctor, prescribed me some Ativan (lorazepam), and that helped a lot. I 
went to some classes at Kaiser about panic attack, and they helped as 
well, and I got off the Ativan. But I never was confident about walking 
anywhere, speaking in public, or just doing anything "exciting" that would 
raise my heart rate and get the arrhythmia more chaotic--anything that 
would get my juices flowing, and as a result, I became very careful, 
detached. It's impossible to be bon vivant and full of good cheer and 
positive chi when you're in afib or dreading that you soon will be back in 
afib. 
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No cardiologist ever made the connection between emotion and heart 
function for me. More generally, my cardiologists tended not to be 
interested in what put me into afib and what got me out of it, even while 
those were the most important things in my life. With all due respect, the 
cardiologists became well-meaning pill-pushers. 
 
I had my first catheter ablation operation in 1999. I looked forward to it as 
a possible cure for my condition: just take it out, burn away the "hot spots" 
in the atrium that were sending the extra signals. Well, it didn't work. One 
thing I saw was that the surgeons could only go on what they were seeing 
that day, that moment. Afib is a chaotic heart rhythm, and while they did 
stimulate my heart and burn away a number of apparent "hot spots," quite 
evidently there were more, as I was back in afib two days after the 
operation. I had my second catheter ablation in 2001: same story. 
 
By the time I had my third ablation, Dr. Lauer was confident that the 
procedure had come a long way. Instead of looking for specific "hot 
spots”, they would essentially wall off the whole area of the pulmonary 
vein from which extra signals develop. The extra signals would still be 
there, but they wouldn't make it out into the area where they could mess 
up the heartbeat. To make a long story short, I had one brief (but scary) 
episode of afib about a month after the procedure, converted 
spontaneously back to sinus rhythm, and have been in sinus rhythm ever 
since, about nine months now.  
 
The differences in quality of life are huge. I exercise pretty vigorously; I am 
potent again; I think better; I have more endurance; I am far more relaxed, 
happier, and easier to live with; more productive at work; braver, out 
more, keeping up with my kids; eating more and gaining weight--not really 
a good thing, but I had been semi-starving myself, as food put me right 
into afib. I am off digoxin fully, and have cut back on my other drugs. I 
hope to be off all but a little beta-blocker by next month.  
 
I hope my experience with being (for now) cured of atrial fibrillation soon 
becomes the norm. I'd advise all afib sufferers to go for some such cure 
for the condition, not be satisfied with "rate control" and some partial 
relief from anti-arrhythmic drugs. I had come, I think, to live with chronic 
afib pretty well: I didn't get upset, despondent, or anxious any more when I 
went into it, and when in it, I slogged on the best I could, just kind of 
breathed deeply, lived in the moment and tried not to get too run down. 
But the cure has made all that seem like part of another life already, one 
I'd rather forget. Hooray for Dr. Michael Lauer and the Kaiser system for 
covering the three operations. 
 
I hope you all come to feel as good as you did before afib struck. 
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Atrial Fibrillation & the Boiled Frog 
Syndrome 

 

Peter Stent 
 
 
My odyssey with atrial fibrillation (AF) began in 1982 when I experienced 
my first episode. Rather than present a detailed chronology of the 
progression of the disease over the following 22 years, I think that it 
would be more illustrative to use an analogy. You have all probably heard 
of the Boiled Frog Syndrome. In 1982 the pot of room temperature water 
was on the stove and I jumped in. As the years progressed there was very 
little heat turned on until the early 1990s when my episodes of AF 
increased from one or two a year to eight or ten. 
 
Up to this point I would always return to sinus rhythm (SR) within 12 to 24 
hours with no intervention. I did visit the local emergency room once or 
twice when the onset seemed particularly uncomfortable and scary. My 
doctor recommended a complete heart evaluation to determine if there 
was any underlying heart disease. Luckily, all the heart tests were normal. 
However, like the frog I began to feel the heat being turned up and the 
water began to warm, but I still did not fully grasp the insidious nature of 
this progressing disease. 
 
Cardiac health and fitness have always been an important part of my life. 
Ever since I was in high school, I have been an active runner, hiker, cyclist 
and physically a very hard worker. With the increasing frequency, intensity 
and duration of my AF episodes, I began to realize that my daily workouts 
were being interrupted and my conditioning was suffering. I decided to try 
more aggressively to find some answers. 
 
Living near Stanford University made it easy for me to be evaluated by 
some of the most respected cardiologists in the country. By the mid-
1990s the heat on the AF pot was being turned up more and more, but I 
was totally unable to jump out. The doctors tried me on the entire array of 
Antiarrhythmic drugs. None worked particularly well and most had fairly 
debilitating side effects. I hated taking drugs but I had reached the point 
where I was becoming desperate to find a solution. At this point my 
diagnosis was pretty well confirmed. I had vagally induced paroxysmal AF. 
My primary cardiologist described my condition as “idiopathic” AF. That is 
a fancy word for AF of unknown origin. 

 
Visits to the emergency room resulted in the standard protocol of 
confirming AF via an EKG (they certainly did not need to do this because I 
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knew only too well when I was in AF), analyzing blood to see if I had a 
heart attack, a little nitro and digoxin (described in the AF Report to be 
contraindicated) to demonstrate that they were taking action, the 
initiation of a blood thinning protocol and a suggestion to see my 
Cardiologist as soon as possible. So, I would go back to the Cardiologist 
and by then I would have converted back to SR. 
 
By the late 1990s I was having four to six episodes per month. They would 
last 12 to 36 hours and the only drug that seemed to help was 
propafenone (Rythmol), but the side effects of blurred vision, dizziness, 
and an overall general malaise were almost intolerable. Again, my doctor 
tried me on different drugs and I remember particularly well one incident 
when I switched to Betapace AF (sotalol). I was in Hawaii on vacation with 
some friends and went into AF, so I started on the Betapace.  This drug 
exacerbated the symptoms and prolonged the episode for 8 days. I finally 
got off the drug and converted to SR two days later. 
 
Disgusted and discouraged I sought out more help. I went to the “top” 
cardio electrophysiologist at Stanford. He did a complete workup. His 
conclusion and I quote him exactly: “Yes, you have Afib. It is going to get 
worse and there is NOTHING you can do about it”. If murder were legal, 
there would have been one less electrophysiologist on the Stanford 
faculty. I was devastated, discouraged and very pissed off. I simply would 
not accept that answer and meanwhile the heat in the stove was being 
further increased and the water temperature in the pot was rising 
significantly. 
 
I scoured the country for answers. A friend had some connections at the 
Texas Heart Institute.  They did a complete workup, but in the end they 
had no solution. Then, I went to the Scripps Institute in La Jolla to one of 
the leading researchers on the electrophysiology of the heart. Another 
complete workup showed once again that I had no underlying heart 
disease or functional problem Their advice was to keep my heart as 
healthy as possible via a low fat diet, antioxidant supplementation, and 
avoid possible triggers such as alcohol, caffeine etc. and to take the 
Rythmol on demand as needed. The trouble was that I had been doing 
this already. 
 
Like many of you, I devoured the literature looking for answers. I 
subscribed to the Cleveland Clinic and Harvard Heart Letters. I spent 
hours searching the web. I tried supplements and avoided any and all 
triggers that I could find in the literature. 
 
By 2001 I was having two to three episodes per week. Each episode 
would last anywhere from six to eighteen hours and I would have the 
usual post episode fatigue and I would barely recover before the next 
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onset. My biggest fear was that I had the sense that my heart might be 
remodeling to the point where AF was the going to be the norm and SR 
the exception.  
 
About this time two things changed my outlook. I began seeing a Doctor C 
who believed that my AF might be partially the result of a Post Viral 
Syndrome which, via a low level, persistent inflammation, was affecting 
the electrical conduction cells in my heart. He started me on a protocol of 
very high doses of Vitamin C in a liposomal form and the injection of 
growth factors to help stimulate the regeneration of the damaged cells in 
my heart. While this protocol did not stop my AF, it did keep me from going 
into persistent or permanent AF and helped me cope much more 
effectively with the episodes. Doctor C’s caring, diligence and willingness 
to think outside the box gave me great hope and regained for me the will 
to not give into this insidious disease. 
 
The second thing that changed my outlook was my introduction to The 
AFIB Report. I am very indebted to Hans Larsen for showing me that I was 
not alone, that there is hope, that there are numerous paths to explore 
and more coming along everyday and, most important, that I must take 
charge of my own health care. The traditional medical community knows 
very little about AF other than being able to diagnose it. Since in most 
cases it is not immediately life threatening, there does not seem to be any 
sense of urgency to find a solution even though it is well known that the 
risk of stroke increases for people in Afib. 
 
However, for those of us who have experienced years of Afib, I think it 
would be safe to say that we feel a tremendous sense of urgency. In my 
particular case the quality of my physical life was diminishing rapidly. My 
social life was affected because I knew that every 2 or 3 days I would go 
into Afib and in Afib I preferred reclusion to social interaction. The same 
could be said for my family life. And, of course, work is always more 
difficult when in Afib. 
 
In late 2003 I felt like a parboiled frog and yet I could not jump out of the 
pot. I had tolerated the increase in the temperature of the AF pot, but 
could not really see a way out. Then a scientist friend of my sent me a 
research paper describing some clinical results using Cryoablation (versus 
RF Ablation) for the treatment of Afib (the full citation, along with others, is 
listed at the end of this article). The etiology of my AF seemed to fit that of 
those patients who had been successfully treated by the Cryoablation. The 
company, CryoCor, Inc. that created the technology used in the procedure 
is located in San Diego, CA.  (Please note that I have no personal 
affiliation with the Company, nor am I related to anyone at the Company 
or have any financial involvement). 
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In November 2003 Doctor C and I visited the company to learn more 
about their technology and to evaluate the possibility for this procedure to 
help me. We came away very encouraged by the personnel, the 
technology and the results that were being obtained by the clinical team 
in Maastricht in The Netherlands. Doctor C and I did a considerable 
amount of additional research and concluded that it would be worthwhile 
to have my particular case evaluated by the team in Holland and CryoCor 
to see if I might possibly be a viable candidate for the procedure. All my 
previous medical records were sent to CryoCor and they requested some 
additional tests. Their conclusion was that my etiology was typical of the 
patients who had been successfully treated. 
 
So, on March 17, 2004 I was in Maastricht for a Pulmonary Vein Isolation 
procedure using Cryoablation. The ablation is delivered from a 10Fr 
catheter that achieves tip temperatures as low as -95C. Liquid nitrous 
oxide is boiled in the tip of the catheter to achieve this level of cooling. 
The cooling causes the heart cells to break open and loose their function; 
hence they are unable to conduct electrical impulses that started my 
episodes of AF. The catheter is delivered to the heart similar to RF 
ablation catheters, namely inserted through the groin and advanced 
across the intraatrial septum to the orifice of the pulmonary veins, where 
they drain from the lungs into the left atrium. My procedure was 
performed with what is known as a “lasso” guided segmental isolation 
where the doctors looked for electrical activation in my pulmonary veins 
with the lasso and then froze around the circumference of the vein orifice 
until there was no activity in these veins. I was put on Coumadin for three 
weeks prior to going to Maastricht and went off it two days before the 
actual procedure.   
 
While it is well known that RF ablation of the pulmonary veins can cause 
serious stenosis or narrowing, Cryoablation leaves intact the matrix that 
surrounds the heart cells and this is believed to minimize the risk of 
narrowing. Over 100 patients with AF that were treated with Cryoablation 
received CAT scans before and one year after their Cryoablations. None of 
these patients showed any narrowing at all. Therefore, in Medical Centers 
outside the US where Cryoablations are being performed, there is no post 
procedure monitoring of the pulmonary veins because it is widely 
accepted that the risk of narrowing is low or absent. 
 
I chose to go to Maastricht because the procedure is commercial in 
Europe (in the U.S. it is undergoing an IDE Multicenter Clinical Trial) and 
the doctors there had performed more of this particular procedure than 
anyone in the world and they helped develop the technique.  The 
procedure lasted about 5 hours during which time I was awake listening 
and talking to the doctors. All the work was done with catheters inserted 
in the groin. About 60 sites in my pulmonary veins were evaluated and 
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around 20 sites were actually ablated. After the procedure I spent the 
night in the hospital and then saw the doctors before being released. The 
following day I returned to California.  
 
The post procedure requirements included being on Coumadin for three 
months, continued use of Rythmol at 150 mgs 2x/day for two months and 
no strenuous physical workouts for three weeks. In the first month after 
the procedure I had two relatively minor episodes of 4-6 hours duration. 

 
Since April 21st I have had NO Atrial Fib. In fact, I have not even had a 
single PAC. As I am writing this I have been Afib free for over 5 months. 
That is the longest consecutive Afib free period in over 12 years. I am off 
of all drugs. I can work out everyday and feel like I did 15 years ago. I am 
told that, based upon clinical experience, once a patient goes 5 to 6 
months Afib free, it is very unlikely that I will have any further episodes. 
Whether I do or not, these past five months alone have been worth the 
journey. My hope is that others may find similar good fortune. I do not 
know if I am totally cured, nor what the future may hold, but every Afib 
free day is a blessing and I’ll take them one at a time. 
 
Unlike the sad ending for the Boiling Frog, with the help of Cryoablation, 
some luck and The Almighty, this is one Frog who jumped out of the 
boiling water and is now back down to room temperature. 
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Blessed Relief – At Least for Now! 
 

Joseph M. Pisano 
 
 

After posting a personal update on my condition on the LAF Bulletin 
Board, Hans invited me to share my “success story”.  For those of you who 
are not aware of the online LAF forum 
(www.afibbers.com/forum/list.php?f=6), it is an incredible source of 
information and has been of great comfort to me personally.  Through this 
portal of communication, I have come to know and respect many people 
who share my condition; we have both celebrated our victories together 
and commiserated our losses. Many of those veterans have experiences 
more fascinating and endearing than mine and I am humbled by their 
courage and strength.  For me, the forums, and other resources at Hans’ 
site, have been the BEST and most accurate sources of information 
available online and I strongly encourage everyone to take advantage of 
the many resources that are available there. 
 
My journey has been long (although short compared to many of those 
suffering with this condition) and full of valleys and mountains.  I could not 
have traversed it without my friends, family, caring local doctors and 
strong faith.  If I can be an encouragement to anyone, then I am happy to 
write about my experience. 
 
It has been well over eight months since I have had an atrial fibrillation 
attack. The ectopic beats have almost completely subsided and I feel 
more heart-healthy now than shortly before this journey began. As a 
matter of fact, the deep worry about a full-blown attack has finally gone 
away as well.  I was diagnosed with lone atrial fibrillation on October 10th, 
2002. 
 
For those of you who don’t know me, I am a college 
instructor/administrator, musician, and have been an active contributor to 
Hans’ LAF forum for well over a year. I have personally visited or spoken 
with the foremost electrophysiologists in America to learn about my 
condition (you can find most of my discourse with them online at 
www.afibbers.org in the archived sections).  After first deciding to have an 
ablation to correct my problem, I decided against the procedure, for 
various personal reasons, after a final consultation with Dr. Hugh Calkins 
at Johns Hopkins University. I am not contesting that there are those of 
you who have had fantastic results with these types of procedures, but 
after my studies, I decided that the PVA/PVI was not for me, at least not at 
that time. 

http://www.afibbers.com/forum/list.php?f=6
http://www.afibbers.org/
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Like many of you, my experience with atrial fibrillation, seemingly, came 
out of the blue.  Fortunately for me when it happened, one of my friends, 
an Emergency Medical Technician (EMT), convinced me to go to the 
emergency room. At that time, I was studying to become an EMT as well.  I 
don’t know what would have been worse, not knowing what all the 
readings were on the machines in the ER, or knowingly staring in horror at 
the monitors watching my vitals jump around like a fast paced game of 
ping-pong. Either way, I surmise, it is not pleasant.  
 
Everyone with this condition needs to know what they are dealing with.  I 
have both a healthy respect for conventional medicine and “alternative” 
approaches.  I firmly believe that true health wisdom can be obtained by 
marrying together both approaches and becoming a student interested in 
approaches that are best suited for your own health and particular 
situation.  Modern medicine excels at diagnosing conditions and 
emergency medicine.  I do not particularly like the modern medical 
approach to the treatment of all illnesses, but can respect their 
accomplishments with many of them.  In a similar fashion, I believe that 
much good can be gleaned from nutritional and health-based approaches 
that have been proven to promote good health.  Personally, I chose both 
venues and became a student of my condition, I wanted to know 
everything that would or could help me with my diagnosed condition of 
lone atrial fibrillation. 
 
Finding out the mechanism behind your atrial fibrillation is of paramount 
importance.  There are many things that are associated with atrial 
fibrillation that are very dangerous. Some of these aggravating conditions 
include an enlarged heart, problems with the heart valves, severe 
irregularities in blood pressure, problems with the endocrine system, 
coronary vasoconstrictions and plaque and even central nervous system 
problems. These problems are not to be trifled with.  I strongly submit that 
being properly diagnosed by professional medical personnel is an 
absolute necessity and should not be glossed over.  Finding out my 
diagnosis of paroxysmal lone atrial fibrillation was both a blessing and a 
cause for great consternation. The good news was that there was not a 
known cause for what I had; the bad news was that they didn’t know what 
was causing it and could only confirm I had it.  Now my educational 
journey as a student of atrial fibrillation began in earnest. 
 
My fear started to subside as I began to know my enemy. Knowing the 
enemy started with research, research led me to consume volumes of 
information both by the medical establishment and accepted holistic-
health alternatives.  Eventually my research led me to the book Lone 
Atrial Fibrillation: Towards a Cure, by Hans Larsen and also to the 
www.afibbers.org forums.  

  

http://www.afibbers.org/
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I have as much respect for what is happening on the forums as I do for all 
that is happening in academic research about this subject. I can confirm 
that I have come to the same conclusion as other well-informed “afibbers” 
using the forum with regard to the information that is available there: the 
general consensus of those involved with this particular bulletin board is 
better than most of the general practitioners and even many 
electrophysiologists  (particularly those not well informed about atrial 
fibrillation) who are consulting us about our own conditions! There are 
very few well-published electrophysiologists that I have come to respect. 
Some of the doctors I do admire are Pappone, Calkins, Tchou, Natale, 
Morady, Haissaguerre and, of course, the late Dr. Coumel. In addition, I 
respect Hans Larsen’s research and publications as much as any of them. 
 
I have found the LAF forums to be a strong light in the dark void of 
information (or mis-information). All of us have a story and we get to tell it 
there; it has been my best therapy. The opportunity to have discourse 
about our common foe is worth its weight in research papers about it! 
 
What has worked for me, no doubt, will work for some of you. As many of 
you know who have had contact with others with our condition, each 
individual’s condition is different and manifests itself in us all differently. 
For me, like many of you, I KNEW my atrial fibrillation was tied to my 
digestive system.  Despite this I began with the normally prescribed route. 
After fighting with multiple types of prescription drugs (which I have 
determined were not good for me, some even detrimental!), trying to find 
the “secret” vitamin health formula, getting the right diet and health 
regimen, detoxifying my body, countless medical tests, pin-pointing 
triggers and changing my lifestyle, I have come up with this conclusion: My 
atrial fibrillation is linked to… INSERT TRUMPET FANFARE HERE… my 
digestive system! 
 
What seemed so complex came down to this axiom: Controlling the 
stomach problems controls the atrial fibrillation. So this is my secret: fight 
GERD, fight indigestion, eat better foods, heal my stomach, reduce stress 
and stop taking excito-toxins and unnatural foods, especially sucralose 
(Splenda). Allow me to reiterate – especially sucralose. 
 
Most nutritional consultants, dieticians or medical professionals “worth 
their salt” will tell you to stay away from aspartame, acesulfame-
potassium, sucralose, trans-fats, and any other artificial thing and they 
would be right! But for me, sucralose put me into atrial fibrillation faster 
than any other single thing. Now as to why, I surmise it may be an allergy 
to the substituted chlorine molecules; they must irritate my stomach. Am I 
allergic to chlorine? – no, but my stomach must be!  In addition, if I eat 
too much food at one time, have food too spicy, too cold, too acidic, too 
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“whatever” my stomach becomes irritated. When my stomach is irritated, I 
get atrial fibrillation…a pretty simply syllogism.  
 
The vagus nerve is intimately connected with your stomach and with your 
heart. It plays a major role in the parasympathetic functions and 
autonomic functions of the nervous system, which includes some of the 
electrical activity that controls the rhythmic processes of the heart. For 
me, when my stomach or upper digestive tract becomes irritated, whether 
“esophageally”, “stomachally” or “whateverachlly”, the electrical process 
that controls my heart rhythm is compromised and “sooner than later” I 
have atrial fibrillation.  This is usually preceded by a number of “warning 
signs” that manifest themselves as ectopic beats, either pre-ventricular 
contractions (PVCs) or pre-atrial contractions (PACs). 

 
I now control the entire process of lessening the stomach irritation by 
eating only bacterially enriched (acidophilus, bifidus, etc.) yogurt in the 
morning. In addition, I now take Acidaphex (a prescription proton pump 
inhibitor) in the morning. I try not to eat too big of a lunch and I don’t eat 
too late. I try and avoid foods that I now know irritate my stomach.  I would 
suggest making a list, to those researching their condition, of what is 
being consumed and whether or not a reaction is being produced. This 
would be similar to a food- allergy list.   

 
In the beginning, after I really began to focus on my stomach being a 
major culprit, I would take bismuth (Pepto) if I felt an imminent atrial 
attack forming. Nine times out of ten this stopped it from occurring and 
further confirmed my suspicions about the origins of my attacks. That 
being said, bismuth subsalicylate has been found to be toxic in LARGE 
quantities and can cause delirium, psychosis, ataxia and myoclonus…but 
it sure worked!   Paying attention to my stomach was the key to 
understanding how to avert triggering my condition.  I rarely take the 
“Pepto” anymore, but would not hesitate to use it if I felt a batch of 
fibrillations heading my way. I have tried just about everything else, and 
this, again for me, was the most effective at preventing an imminent 
occurrence of atrial fibrillation. 
 
Probably equally important for me was additional supplementation of 
magnesium, calcium and potassium in addition to the standard 
multivitamin regimen and increased water intake in my diet. Perhaps the 
additional potassium (potassium is regulated by the FDA and in large 
supplemental quantities has been known to be toxic as well) 
supplementation seemed more effective to me than the others.  In my 
years of using these different supplements, all three minerals: potassium, 
magnesium and calcium seemed to have a positive effect on me and an 
alkalizing effect on my stomach. In addition, they all have electrolytic 
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properties and are major players in controlling normal rhythms of the 
heart.   
 
When choosing my supplements, I became acutely aware that not all 
brands of supplements are created equally.  They may be of the same 
dosage but most of them use different chelating or binding agents that 
affect the body’s ability to absorb them.  The absorption properties of the 
supplement increase the amount of minerals available to your body 
(bioavailability). Once I determined a picolinate was better than a citrate 
and that everything is better absorbed than an oxide, the 
minerals/supplements began to have a better effect on me because I was 
choosing better supplements.   
 
Once my stomach had a chance to recover from whatever it was that took 
the toll on it, the feelings of “riding on the edge” or even being close to the 
edge of an atrial fibrillation episode all but vanished.  Honestly, I still will 
feel an ectopic beat from time to time but the majority of the major 
sensations are gone.  Nonetheless, I remain ever vigilant and continue to 
watch my condition and evaluate my methods.  I hope and pray for the 
best and continue to prepare for the worst.  Fortunately for those of us 
who have been diagnosed with lone atrial fibrillation, compared to other 
major illnesses, the “worst” isn’t all that bad.   
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Incidence and Management 
 
 
 

 
Economic burden of atrial fibrillation 
PARIS, FRANCE.  A group of French cardiologists has just completed a 
study aimed at determining the cost to society of AF.  They point out that 
the incidence of this disorder increased by 300% between 1986 and 
1996.  It is estimated that over 3.5 million Europeans now suffer from AF.   
 
The study involved 671 AF patients treated by 82 different cardiologists 
throughout France.  The average age of the patients was 69 years, 64% 
were male, and about 43% suffered from hypertension, 16% from heart 
failure, 13% from coronary artery disease, and 13% from valvular heart 
disease.  The patients were followed for an average 329 days.  During this 
time 21 patients (3.1%) died and 210 (31.3%) were hospitalized at least 
once.  Anticoagulants (warfarin) were prescribed for 55% of all patients 
with paroxysmal AF and for 70% of those with persistent or permanent AF.  
It is interesting that the rate of hemorrhagic stroke (intracranial bleeding) 
at 0.6% was higher than the rate of ischemic stroke at 0.4%. 
 
The total annual cost of caring for an AF patient was found to be $4500 
US.  Hospitalizations (for cardioversion, heart failure, and implantation or 
change of pacemaker) accounted for 52% of the expenditure, drugs 
accounted for 23%, consultation 9%, further investigations 8%, loss of 
work 6%, and paramedical procedures 2%.  The most important cost 
drivers were heart failure, coronary artery disease, adverse effects related 
to the use of amiodarone, hypertension and diabetes. The use of Class I 
antiarrhythmics such as flecainide or propafenone was not associated 
with increased costs related to adverse events.  The researchers conclude 
that AF’s annual cost to society approaches $13 billion US within the 
European Union. 
 
American researchers have found that the cost of caring for an AF patient 
in the USA is about $21,000 US per year.  Thus, with about 2 million 
afibbers in the US, the cost of caring for them for a year would be about 
$42 billion US …. A major problem indeed! 
Le Heuzey, JY, et al.  Cost of care distribution in atrial fibrillation patients: the 
COCAF study.  American Heart Journal, Vol. 147, January 2004, pp. 121-26 
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Incidence of atrial fibrillation on the increase.  Danish 
researchers report that the incidence of atrial fibrillation (AF) 
among Danish men doubled between the period 1976-1978 
and the period 1991-1994.  They base this conclusion on the 
incidence of AF observed on electrocardiograms from a random 
population of about 24,000 patients who had at least three 
electrocardiograms during the study period.  Thus their estimate 
is likely to be quite conservative, as many afibbers with 
symptomless paroxysmal (intermittent) AF would have been 
missed.  The researchers found a strong correlation between 
the observed incidence of AF and male gender, older age, and 
greater height.  There was also a significant correlation between 
AF and hypertension and between AF and greater weight in men, 
and between AF and diabetes in women.  The researchers 
speculate that the association between AF and greater height 
and weight in men is related to the fact that taller and heavier 
men tend to have larger left atrial size which, in turn, has been 
related to an increased risk of AF. 
American Journal of Cardiology, Vol. 92, December 15, 2003, pp. 
1419-23 

 
 
Atrial fibrillation – Is it an epidemic? 
PITTSBURGH, PENNSYLVANIA.  Researchers at the University of Pittsburgh 
have analyzed data on hospital admissions for atrial fibrillation compiled 
by the National Center for Health Statistics.  Here are some highlights of 
their findings: 
 

• A review of 212 million hospital records revealed that 2,003 
million patients (15 years or older) were admitted with AF during 
the period 1996-2001. 

 
• The number of hospitalizations per year increased from 286,300 

in 1996 to 383,924 in 2001 (an increase of 34%). 
 

• The average age of men admitted for AF was 66.8 years – 
substantially lower than the age for women of 74.6 years. 

 
• The incidence of hospital admissions for AF in men between the 

ages of 15 and 44 years was 0.02% a year; that in men over the 
age of 85 years was 1.0% a year.  Corresponding numbers for 
women were 0.006% a year and 1.2% a year respectively.  Thus 
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younger women (premenopausal) are not very likely to develop 
AF. 

 
• Most AF patients had one or more accompanying disease 

conditions such as hypertension (37%), heart failure (22.5%), 
coronary artery disease (17.8%) or diabetes (15.2%). 

 
• Ten percent of AF patients admitted underwent electrical 

cardioversion, 8.2% had an echocardiogram, 3.8% underwent 
cardiac catheterization, and 3.4% had a permanent pacemaker 
implanted.  Patients in larger hospitals were almost twice as likely 
to undergo one of these procedures than were those in smaller 
hospitals (6-99 beds). 

 
The researchers conclude that atrial fibrillation places an enormous 
burden on the healthcare system – a burden that is rapidly growing. 
Khairallah, F, et al.  Epidemiology and determinants of outcome of admissions for 
atrial fibrillation in the United States from 1996 to 2001.  American Journal of 
Cardiology, Vol. 94, August 15, 2004, pp. 500-04 
 
 
Lifetime risk of developing afib 
BOSTON, MASSACHUSETTS.  More and more researchers in the field of 
atrial fibrillation are beginning to use the term “epidemic”.  There are now 
about 2.3 million people in the US suffering from the disorder and this 
number will probably double in the next decade or so.  Researchers 
involved with the Framingham Heart Study now report that a 40-year-old 
man or woman has a 25% lifetime risk of developing afib.  The lifetime 
risk does not change substantially with age because as the number of 
years of exposure decreases the risk increases. 
 
Congestive heart failure or a prior heart attack both increase the risk of 
afib; however, even excluding these causes, the lifetime risk of developing 
AF is still 16% which means that 1 in 6 men and women will experience it 
at some point in their lives.  The 25%, or 1 in 4, lifetime risk is put in 
perspective by comparing it to the lifetime risk for a 40-year-old of 
developing congestive heart failure (1 in 5) and for a 40-year-old woman 
of developing breast cancer (1 in 8).  It is interesting that, although the 
incidence of hypertension increased markedly with age, especially among 
women, there was no indication that the lifetime risk of AF increased with 
the degree of hypertension.  The Framingham researchers conclude that, 
“These substantial lifetime risks underscore the major public health 
burden posed by AF and the need for further investigation into 
predisposing conditions, preventive strategies, and more effective 
therapies.” 
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Lloyd-Jones, DM, et al.  Lifetime risk for development of atrial fibrillation.  
Circulation, Vol. 110, August 31, 2004, pp. 1042-46 
 
Editor’s comment: Hopefully, this will be the “wake-up call” we have all 
been anxiously awaiting. 
 
 
New guidelines for afib management 
PHILADELPHIA, PENNSYLVANIA.  The American Academy of Family 
Physicians and the American College of Physicians have issued their own 
guidelines for the management of newly detected atrial fibrillation (AF).  
These guidelines contain six major recommendations: 
 

1. Rate control rather than rhythm control is the preferred option for 
most AF patients.  Rhythm control may be appropriate in special 
cases. 

 
2. AF patients should receive long-term anticoagulation with 

adjusted-dose warfarin unless they are at low risk for stroke or 
have contraindications to the use of warfarin. 

 
3. The following drugs are recommended for rate control – atenolol, 

metoprolol, diltiazem, and verapamil.  Digoxin is considered a 
second-line agent for rate control. 

 
4. Both direct-current cardioversion and pharmacological conversion 

(with ibutilide, flecainide, dofetilide, propafenone or amiodarone) 
are acceptable options for conversion to sinus rhythm. 

 
5. Both transesophageal echocardiography (TEE) with short-term 

anticoagulation followed by early acute cardioversion and post-
anticoagulation and delayed cardioversion with pre- and post-
anticoagulation are acceptable strategies for electrical 
cardioversion. 

 
6. Most patients converted to sinus rhythm should not be placed on 

rhythm maintenance therapy as the risks (torsades de pointes 
and other ventricular arrhythmias) outweigh the benefits.  In 
selected patients whose quality of life is compromised by AF the 
recommended drugs for rhythm control are amiodarone, 
disopyramide, propafenone and sotalol (in alphabetical order). 

 
Snow, V, et al.  Management of newly detected atrial fibrillation: A clinical 
practice guideline from the American Academy of Family Physicians and the 
American College of Physicians.  Annals of Internal Medicine, Vol. 139, December 
16, 2003, pp. 1018-33 
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Editor’s comment: It is interesting that the guideline authors embrace the 
CHADS2 risk score for stroke with a score of 0 or 1 not requiring 
anticoagulation.  In this system atrial fibrillation as such has a score of 0.  
The score is increased by adding 1 point each for recent heart failure, 
hypertension, diabetes, and age over 75 years.  A history of stroke or 
transient ischemic attack requires the addition of 2 points.  Thus, 
according to the CHADS2 scale, most lone afibbers would not benefit from 
anticoagulation, as the risk of intracranial bleeding (hemorrhagic stroke) 
with warfarin would outweigh the risk of an ischemic stroke resulting from 
not being on warfarin.   
 
It is also quite obvious that none of the guideline authors themselves 
suffer from AF.  If they did, they would not so blithely advocate rate control 
over rhythm control. 
 
Finally, I wonder if the fact that family physicians are now entering the afib 
arena with their own set of guidelines is an indication that the AF 
epidemic has reached the point where it can no longer be handled by 
cardiologists alone. 
 
 
Electrical cardioversion with flecainide pretreatment 
ALICANTE, SPAIN.  Electrical cardioversion is used extensively in attempts 
to terminate persistent AF.  It is, unfortunately, unsuccessful in at least a 
quarter of all cases.  Spanish researchers recently investigated whether 
an infusion of flecainide prior to cardioversion would increase the 
immediate rate of success, would reduce the number and strength of 
shocks needed or would extend the time the patients remained free of 
afib after a successful cardioversion.   
 
Their randomized, double-blind study included 54 persistent afibbers who 
had been in AF for 3-18 weeks (mean of 8 weeks).  Half the group 
received flecainide (2 mg/kg as a 30-minute infusion) and half received a 
5% glucose solution prior to the cardioversion attempt.  No differences 
between the groups were observed in the number and strength of shocks 
delivered during the procedure.  The percentage of patients who 
converted was not significantly different between the two groups (82% in 
the placebo group versus 73% in the flecainide group) nor was the 
percentage still in sinus rhythm 30 days after cardioversion significantly 
different (55% in the flecainide group and 52% in the placebo group).  The 
researchers conclude that pretreatment with flecainide does not improve 
the efficacy of electrical cardioversion. 
Climent, VE, et al.  Effects of pretreatment with intravenous flecainide on efficacy 
of external cardioversion of persistent atrial fibrillation.  PACE, Vol. 27, March 
2004, pp. 368-72 
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Don’t rush into cardioversion 
ANN ARBOR, MICHIGAN.  Arrhythmia researchers at the University of 
Michigan have discovered that the timing of cardioversion (transthoracic) 
of afib episodes is all-important in determining the success of the 
procedure.  Their study involved 315 afibbers who underwent 
cardioversion from 7 minutes to 8 years after the onset of their afib 
episode.  Coronary artery disease was present in 24% of the patients, 
structural heart disease in 46%, valvular heart disease in 11%, and non-
ischemic cardiomyopathy in 11%.  Nine per cent were taking class I 
antiarrhythmics and 28% were being treated with class III drugs. 
 
The researchers found that an immediate recurrence of AF (IRAF) within 1 
minute was far more common if the cardioversion was attempted shortly 
after the episode began rather than after a wait of 24 hours or more.  
Overall, 20% of the patients experienced IRAF. 
 

       # of Patients    Episode Duration       Incidence of IRAF
 
 48 less than 1 hour 56% 
 27 1-24 hours 37% 
 34 1-7 days 12% 
     45 1-4 weeks 12% 
   72 1-3 months   5% 
   36 3-6 months 10% 
    40 6-12 months   8% 
     13 1-8 years 12% 

 
The researchers found that the risk of IRAF depended solely on the 
duration of the afib episode prior to the attempted cardioversion.  Age, 
gender, structural heart disease, antiarrhythmic drug use, and energy 
level in cardioversion were not associated with IRAF incidence.  They draw 
some very interesting conclusions from their observations: 
 

• It is likely that the primary cause of IRAF is the continuing 
generation of ectopic beats in the pulmonary veins which would 
“reignite” AF as soon as the cardioversion “jolt” is over.  The 
ectopic beat generation from active foci would be most active at 
the onset of the episode and would gradually decrease as the 
episode wears on.  The following statement is of particular 
interest, “It is possible that arrhythmogenic pulmonary venous 
foci are activated by the rapid atrial activity that occurs during 
atrial fibrillation but that as the duration of atrial fibrillation 
lengthens, the cellular mechanisms responsible for this 
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arrhythmogenic activity are progressively down-regulated or 
deactivated.” 

 
• It is very likely that the mechanism underlying IRAF (as above) is 

different from the mechanism involved in normal early recurrence 
of afib.  Here progressive electrical and anatomic remodelling 
may play the greater role. 

 
• The findings explain why IRAF is very common in connection with 

cardioversion performed during electrophysiology studies and 
ablation procedures. 

 
• The findings also explain why internal cardioversion initiated by an 

ICD (implantable cardioverter-defibrillator) often results in IRAF if 
attempted shortly after the onset of the AF episode. 

 
The researchers conclude that the ideal time for cardioversion may be 
approximately 24 hours after the onset when the risk of IRAF is low, 
electrical remodelling of the atrium is not pronounced, and when the need 
for anticoagulation prior to cardioversion has not yet arisen. 
Oral, Hakan, et al.  Effect of atrial fibrillation duration on probability of immediate 
recurrence after transthoracic cardioversion.  Journal of Cardiovascular 
Electrophysiology, Vol. 14, February 2003, pp. 182-85 
 
Editor’s comment: It is quite clear from this article that one’s chance of a 
successful cardioversion increases by waiting 24 to 36 hours before 
attempting it.  This, of course, would also give one more time to see if the 
episode will terminate on its own.  Blood clotting in the left atrial 
appendage and the accompanying risk of stroke is not considered a 
problem unless the episode has lasted longer than 48 hours.  The 
conclusion that the early stages, at least of an afib episode, are likely 
fuelled by repeated ectopic activity in the pulmonary veins is also 
interesting.  It underscores the importance of trying to reduce PACs 
(premature atrial complexes) and, at this point, magnesium 
supplementation is probably the best way of achieving this.  Another 
intriguing possibility is that ICD wearers may be better off if their ICD is set 
to attempt to convert an episode after an hour or so rather than as soon 
as it is detected.  Obviously, individual experimentation would be needed 
to establish this. 
 
 
AV node ablation worsens atrial fibrillation 
CALGARY, CANADA.  AV node ablation and pacemaker implantation is now 
considered a last resort procedure for afibbers not responding to 
pharmaceutical drugs.  Although the procedure does stabilize the pulse 
rate, it has four major drawbacks: 
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• It is irreversible. 
• It does nothing to stop the fibrillation of the atria, which in itself 

can be quite uncomfortable, and necessitates continuing 
anticoagulation (warfarin) therapy.  

• It makes the patient entirely dependent on the pacemaker.  If it 
malfunctions or the batteries run out, the patient dies. 

• It does nothing to remedy the fatigue and reduced exercise 
capacity caused by the fibrillation of the atria. 

 
AV node ablation is performed in much the same way as RF ablation 
except that it is the area around the node that is ablated. 
 
Researchers at the University of Calgary now report that AV node ablation 
actually worsens atrial fibrillation and tends to convert paroxysmal AF to 
the persistent or permanent variety.  Their study involved 22 patients who 
had undergone the procedure and remained on their antiarrhythmic drugs 
(mainly beta-blockers, calcium channel blockers, digoxin, sotalol or 
amiodarone) after the procedure.  The researchers compared the AF 
burden (average hours per day spent in afib) for the 10-week period prior 
to the ablation with the burden in two 2-month post ablation periods 
separated by 2 months.  The average AF burden prior to the ablation was 
3 hours/day; this increased to 10.4 hours/day and 11.8 hours/day during 
the first and second post ablation periods respectively.  While only one 
study participant progressed to persistent AF during the pre-ablation 
period, 9 participants did so during the post ablation periods. 
 
The researchers simultaneously compared the increase in AF burden over 
time in a group who remained on antiarrhythmics but did not undergo AV 
node ablation.  In this group AF burden increased from 3.0 hours/day to 
3.6 hours/day over the equivalent time period.  The researchers conclude 
that AV node ablation increases AF severity and promotes progression to 
persistent AF. 
Willems, R, et al.  Total atrioventricular nodal ablation increases atrial fibrillation 
burden in patients with paroxysmal atrial fibrillation despite continuation of 
antiarrhythmic drug therapy.  Journal of Cardiovascular Electrophysiology, Vol. 14, 
December 2003, pp. 1296-1301 
 
 
MRI and ICDs don’t mix 
MUNICH, GERMANY.  Both pacemakers and implantable cardioverter 
defibrillators (ICDs) are housed in metal containers and contain batteries 
and very delicate electronic circuits.  It was realized fairly early after the 
introduction of magnetic resonance imaging (MRI) that scanning patients 
with an implantable pacemaker was not a good idea since the strong 
magnetic field used in MRI wreaked havoc with the pacemaker and 
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caused serious malfunction.  Thus, having a pacemaker or ICD is 
generally considered a contraindication to MRI and hospitals have 
procedures in place to prevent patients with pacemakers from 
accidentally having an MRI.  Newer pacemakers have been modified to, at 
least partially, overcome the problem so that MRI can be performed under 
certain circumstances.   
 
The situation is less clear with ICDs.  Now German cardiologists report on 
a case where a patient with an ICD (Guidant Model 1783) was given an 
MRI brain scan.  The procedure was curtailed after a few seconds when 
the presence of the ICD was realized.  The patient suffered no ill effects, 
but the ICD changed its operational setting, could not be reprogrammed, 
and needed to be replaced.  The cardiologists conclude that even ICDs of 
a newer generation are susceptible to magnetic interference with the 
danger of complete loss of programmability. 
Fiek, M, et al.  Complete loss of ICD programmability after magnetic resonance 
imaging.  PACE, Vol. 27, July 2004, pp. 1002-04 
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Mechanistic Insights 
 
 
Afib and the autonomic nervous system 
MATSUMOTO, JAPAN.  It is now generally accepted that the autonomic 
nervous system (ANS) plays an important role in the initiation of 
paroxysmal (intermittent) atrial fibrillation.  It is also known that afib 
episodes of vagal origin tend to begin at night while those of adrenergic 
origin tend to begin during the day.  Heart rate variability (HRV) studies are 
useful in measuring ANS activity.  It has been found that the low 
frequency (LF) part of the HRV spectrum indicates the level of activity of 
the sympathetic (adrenergic) branch of the ANS while the high frequency 
(HF) part of the spectrum indicates the level of activity of the 
parasympathetic (vagal) branch of the ANS.  The LF/HF ratio is thus an 
indication of ANS balance. 
 
Japanese researchers recently set out to determine the relationship 
between the time of afib onset and the autonomic tone (LF and HF levels) 
before and after the event.  Their study included 23 afibbers without 
structural heart disease.  Fourteen of the patients had episodes beginning 
during the night and 9 had episodes starting during the day.  The night-
timers were younger (average age of 60 years) and tended to have shorter 
episodes (average of 4.3 hours) than the day-timers (average age of 71 
years; episode duration average of 9.2 hours). 
 
In the night-time group the HF component (vagal activity) increased from 
163 msec2 one hour before the episode to 483 msec2 ten minutes before 
the episode.  It returned to 191 msec2 ten minutes after termination of 
the episode.  The changes in the LF component were similar in pattern, 
but much smaller and there was no change in the LF/HF ratio before or 
after the event.  These data suggest that vagal activity increased before 
the afib episode and returned to baseline after termination. 
 
In the day-time group the HF (vagal) component did not change before or 
after the event, but the LF (adrenergic) component increased from 310 
msec2 an hour before the event to 496 msec2 ten minutes before the 
event.  Ten minutes after the event the LF component had dropped to 
177 msec2, but then gradually returned to baseline.  The LF/HF ratio 
increased gradually from 1.8 an hour prior to the event to 3.2 ten minutes 
before.  Ten minutes after the event the ratio was 1.3.  It would appear 
from these data that in day-time episodes sympathetic (adrenergic) tone 
increased before the onset of the afib event and was strongly inhibited 
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immediately after the event, although it subsequently returned to base 
level.  The researchers speculate that termination of an adrenergic 
episode during the day may be associated with inhibition of sympathetic 
activity. 
Tomita, T, et al.  Role of autonomic tone in the initiation and termination of 
paroxysmal atrial fibrillation in patients without structural heart disease.  Journal 
of Cardiovascular Electrophysiology, Vol. 14, June 2003, pp. 559-64 
 
Editor’s comment: These findings clearly confirm the close association 
between changes in the autonomic nervous system and the onset of an 
afib episode.  They also show that regular Holter monitoring records can 
be used to determine whether an afibber is vagal or adrenergic and thus 
aid in guiding drug therapy; assuming that the event occurs during the 
monitoring. 
 
 

Obituary – Philippe Coumel 
Professor Philippe Coumel MD passed away in Paris on March 18, 
2004.  Dr. Coumel is rightly considered one of the founding fathers of 
modern arrhythmology.  He developed the concept of the triangle of 
arrhythmogenesis:  
 
 
“There are always three main ingredients required for the production 
of a clinical arrhythmia, the arrhythmogenic substrate, the trigger 
factor and the modulation factors of which the most common is the 
autonomic nervous system.” 
 
Dr. Coumel authored almost 400 scientific papers and more than 200 
book chapters.  He will be remembered by cardiologists worldwide, not 
only because of his originality leading to important new findings, but 
also because of his support and friendship. 
European Heart Journal, Vol. 25, June 2004, pp. 1083-84 
 
Editor’s comment: Dr. Coumel will be sadly missed.  He was one of 
the few cardiologists who showed an interest in and commented on 
our research.  He was kind enough to write the foreword to my book 
“Lone Atrial Fibrillation: Towards A Cure”. 

 
 
Afib vulnerability 
VANDOEUVRE LES NANCY, FRANCE.  The atrial refractory period (ARP) is 
the length of time (in milliseconds) during which the cells of the atria are 
incapable of responding to a stimulus.  In other words, an ectopic beat or 
an afib episode cannot be initiated during the ARP.  Thus it follows that 
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the longer the ARP the less the chance of initiating an episode.  It has 
generally been assumed that the main reason why the incidence of afib 
increases with age is that the ARP is shorter in older people.  French 
cardiologists now report that this assumption is wrong. 
 
Their study involved 734 patients between the ages of 18 and 85 years 
(average age of 61 years) who had been admitted for an 
electrophysiological (EP) study.  None of the participants had previously 
been diagnosed with atrial fibrillation (AF).  During the EP study extra 
stimuli were delivered in order to induce experimental afib.  Much to their 
surprise, the researchers found that, while they could induce an episode 
(lasting longer than 1 minute) in 40% of patients younger than 40 years, 
they could only induce it in 28% of patients older than 70 years.  The 
difference in afib vulnerability could not be explained by differences in 
sex, the presence of underlying heart disease or dizziness, low left 
ventricular ejection fraction or the presence of runs of PACs on the 24-
hour Holter monitoring.  The only significant correlation observed was 
between afib vulnerability and the ARP with older patients having a longer 
atrial effective refractory period (226 msec) than younger patients (208 
msec). 
 
The researchers conclude that a shortening of the ARP cannot explain the 
higher incidence of afib among older people.  They speculate that an 
increased prevalence of heart disease and the fact that premature 
(ectopic) beats become more common with age may be the main 
contributing factors.  They point out that afib episodes lasting several 
hours result in a shortening of the ARP, which in turn further lengthens 
the episode.  They also observed that the vagal (parasympathetic) 
predominance often found in younger people, particularly heavy 
exercisers, tends to shorten the ARP thus increasing afib vulnerability. 
Brembilla-Perrot, B, et al.  Influence of age on atrial fibrillation inducibility.  PACE, 
Vol. 27, March 2004, pp. 287-92 
 
 

Conduction cells in pulmonary veins 
Researchers at the Cleveland Clinic report that autopsies of the 
myocardial sleeves of pulmonary veins in five atrial fibrillation patients 
revealed the presence of P cells, Purkinje cells, and transitional cells 
similar to those found in the heart’s conductive (nodal) tissue.  
Conductive cells were not found in five control patients without atrial 
fibrillation.  The researchers point out that whether or not these 
conductive cells are involved in AF still needs to be determined. 
Journal of Cardiovascular Electrophysiology, Vol. 14, August 2003, pp.803-09 

 
 

  



40  Lone Atrial Fibrillation: Towards a Cure – Volume II 

 
PACs, PVCs and heart rate turbulence 
OULU, FINLAND.  Heart rate turbulence caused by PVCs (premature 
ventricular complexes) is used to quantify mortality risk among patients 
having suffered a recent heart attack.  An abnormal heart rate turbulence 
(HRT) is associated with an increased risk of subsequent death.  HRT is 
obtained from 24-hour Holter recordings and have two components - 
turbulence onset (TO) and turbulence slope (TS).  TO is defined as the 
relative difference between the mean (average) of the first two sinus 
(normal) R-R intervals (the time between two consecutive heart beats) 
following the compensatory pause after the ectopic beat and the average 
of the two sinus R-R intervals preceding the ectopic beat.  TS is defined as 
the maximum slope of the regression line assessed over any sequence 
within 5 subsequent R-R intervals within the first 20 sinus beats following 
the ectopic beats. 
 
A team of American and Finnish researchers now reports on their 
investigation into HRT after PVCs and PACs in healthy subjects without 
structural heart disease or atrial fibrillation.  Their study included 16 men 
and 13 women with an average age of 51 years.  The participants had an 
average of 33 PACs and 16 PVCs per subject over a 23-hour Holter 
monitoring period with significantly more subjects having PACs than PVCs.  
NOTE: The frequency of ectopic beats experienced by this group of non-
afibbers is far lower than the estimated frequency experienced by a group 
of 95 afibbers participating in a recent LAF survey (100 PACs and 33 
PVCs per day).   
 
The researchers found that the mean value for TO after a PVC was 
significantly different from that after a PAC (-2.3% versus -0.9%) and that 
TS was significantly higher after a PVC than after a PAC (11 msec/R-R 
interval versus 5.1 msec/R-R interval).  The TO and TS values were not 
associated with age, gender, blood pressure, body mass index, frequency 
of PVCs and PACs, and echocardiographic data.  TO and TS values after 
PVCs were, however, related to baroreflex sensitivity (autonomic nervous 
system sensitivity to variations in blood pressure) and TS was correlated 
with ANS balance (sympathetic versus parasympathetic).  TO and TS 
values after PACs were not correlated significantly with baroreflex 
sensitivity or ANS balance.  It is thus clear that PVCs affect the ANS to a 
greater extent than do PACs. 
 
Shortening of the R-R interval preceding a PAC was a relatively common 
finding indicating that the ANS may serve as a trigger of PACs.  Shortening 
of R-R intervals typically is seen during normal inspiration, followed by 
prolongation of R-R intervals during expiration caused by respiratory vagal 
modulation.  These phasic vagal effects may influence the 
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electrophysiological properties of the atria, triggering the generation of 
PACs concurrently with specific respiratory cycles. 
Lindgren, Kai S., et al.  Heart rate turbulence after ventricular and atrial 
premature beats in subjects without structural heart disease.  Journal of 
Cardiovascular Electrophysiology, Vol. 14, May 2003, pp. 447-52 
Stein, Phyllis K.  Heart rate turbulence: explorations of an emerging risk factor.  
Journal of Cardiovascular Electrophysiology, Vol. 14, May 2003, pp. 453-54 
(editorial) 
 
Editor’s comments: This study contains several interesting findings that 
may throw further light on the factors involved in the initiation of an afib 
episode.   

• PACs may be triggered by changes in ANS balance. 
• PVCs significantly affect ANS balance.  Is it possible that PVCs 

could initiate an episode through their effect on the ANS?  I have 
personally noted that my PVC frequency increases dramatically in 
the days leading up to an episode.  My Holter recordings show a 
PVC frequency of about 2500/day. 

• Is it possible that afibbers with a predominance of PVCs would be 
less likely to have a successful PV ablation or take longer to 
recover (Note: A PVA would not alter PVC frequency)?  Is it 
conceivable that the higher degree of turbulence caused by a PVC 
could initiate PACs (from focal points outside of the pulmonary 
veins) through its effect on the ANS?  I have not come across any 
research that has correlated PVC/PAC frequency with PVA 
success rate – perhaps this would be an interesting study. 

• The study also suggests that breathing pattern can influence the 
frequency of PACs. 

 
 
Frequent afib and electrical remodeling 
NAGASAKI, JAPAN.  One question that preys on the minds of afibbers 
experiencing frequent episodes is will afib eventually damage my heart?  
There is no clear answer to this question, but Japanese researchers now 
report that afibbers with frequent episodes do experience more extensive 
electrical remodeling than do afibbers with less frequent episodes.  Their 
study included 108 afibbers (71 men and 37 women) with symptomatic, 
paroxysmal, idiopathic (of no known cause) atrial fibrillation with no 
underlying heart disease.  The group was divided into two subgroups.  The 
first consisted of 57 afibbers with episodes more than once a month and 
the second involved 51 afibbers with episode frequency of less than once 
a month.   
 
The researchers performed an electrophysiological study using 
endocardial mapping of 12 locations in the right atrium during sinus 
rhythm.  They measured the duration of each atrial electrogram (the time 
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from the beginning of the earliest electrical activity that deviated from the 
stable baseline value to the last point of the electrogram at which the 
baseline value was crossed) and the number of fragmented deflections 
(the number of downward deflections in the electrogram) – a measure 
related to premature beats.  They also counted the number of abnormal 
electrograms, that is, the number of electrograms where the duration 
exceeded 100 milliseconds (ms) or where the number of fragmented 
deflections exceeded 8. 
 
The researchers found that the average duration of the electrogram was 
98 ms in the group of frequent afibbers versus 88 ms in the group of 
infrequent afibbers.  The maximal numbers of fragmented deflections 
were 8.7 and 7.5 respectively.  Overall, the frequency of abnormal 
electrograms (middle right atrium) was 38.6% in the frequent episode 
group versus 19.6% in the group having less than one episode a month.  
Previous research has shown that non-afibbers, on average, have a mean 
electrogram duration of only 74 ms and only 3.9 fragmented deflections.  
The researchers also found that the more years the study participants had 
suffered from AF the more likely they were to have long duration 
electrograms, more fragmented deflections, and abnormal electrograms.  
They conclude that paroxysmal atrial fibrillation (PAF) results in the 
gradual electrical remodeling of the atrial muscle.  Based on previous 
research, they also conclude that the higher the frequency and the more 
prolonged the duration of AF history, the greater the likelihood that PAF 
will develop into permanent AF. 
Nakao, K, et al.  Relation between history of paroxysmal atrial fibrillation and 
electrophysiological abnormalities of atrial muscle.  PACE, Vol. 27, September 
2004, pp. 1269-76 
  
Editor’s comment: This is clearly a complex subject, but it seems clear 
that having frequent episodes for a good number of years will eventually 
cause change (damage?) to the heart and may ultimately lead to 
permanent afib.  This is the bad news.  The good news is that increasing 
attention is being paid to quantifying afib (episode frequency, duration, 
and years of history) and linking it to measurable heart parameters.  This 
can only help in advancing our knowledge.  Some afibbers, of course, 
have been able to halt the progression of their afib through dietary or 
other means.  This is likely to have slowed the progression of atrial 
remodeling as well. 
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Fibrosis not necessary for AF 
Atrial fibrosis (thickening and scarring of atrial tissue) is widely 
believed to be an important contributor to atrial fibrillation.  This belief 
has been challenged by Cleveland Clinic researchers.  They compared 
the extent of pulmonary vein and atrial fibrosis in 9 afibbers and 21 
afib-free controls.  They found no difference in the extent of fibrosis 
and conclude that fibrosis in the atrial chambers and pulmonary veins 
do not seem to be required for the development and maintenance of 
AF. 
Journal of the American College of Cardiology, Vol. 43, Suppl. A, No. 5, March 
3, 2004, Abstract #1014-212, p. 106A 

 
 
LAF and atrial natriuretic peptide 
MODENA, ITALY.  Atrial fibrillation (AF) is known to cause the left atrium to 
expand and permanent afib is prone to make this expansion permanent 
(left atrial enlargement).  It is also known that blood levels of atrial 
natriuretic peptide (N-terminal ANP) are elevated in patients with AF.  A 
group of Italian researchers recently set out to investigate if there is any 
association between left atrial enlargement, ANP level, and method of 
cardioversion.  Their study involved 196 patients with AF who had been 
referred for cardioversion.  Half of them converted spontaneously to 
normal sinus rhythm within 48 hours of the onset of their episode (group 
A) while the other half (group B) were converted through the use of 
intravenous propafenone.   
 
The average (mean) duration of AF was 27 hours in group A and 29 hours 
in group B.  The left atrium was found to be dilated in all patients during 
the episode and atrial ejection force decreased in 57% of patients in 
group A immediately after conversion.  Patients in group A (spontaneous 
converters) had significantly higher ANP levels during AF and somewhat 
higher levels when in sinus rhythm.  There was a significant inverse 
correlation between ANP levels and atrial ejection force.  There was no 
association between age, gender, and duration of AF and the propensity 
to convert spontaneously.  However, patients with a high level of ANP 
during the episode were 3 times more likely to convert spontaneously 
than were those with low levels.  A smaller left atrium also correlated with 
an increased chance of converting spontaneously. 
Mattioli, Anna Vittoria, et al.  Left atrial size and function after spontaneous 
cardioversion of atrial fibrillation and their relation to N-terminal atrial natriuretic 
peptide.  American Journal of Cardiology, Vol. 91, June 15, 2003, pp. 1478-81 
 
Editor’s comment: This work confirms that ANP levels increase during 
afib and that higher levels are associated with a better chance of 
spontaneous conversion.  The temporary decrease in atrial ejection force 
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experienced after return to NSR could help to explain the feeling of 
tiredness and decreased physical performance often felt after an episode. 
 
 

BNP increases during atrial fibrillation 
There is ample evidence that the blood level of atrial natriuretic 
peptide (ANP) is elevated in patients with atrial fibrillation and returns 
to a value close to normal upon conversion to sinus rhythm.  ANP is a 
natural diuretic that is formed in the atria during rapid, chaotic 
beating.  Polish researchers recently reported that the level of brain 
natriuretic peptide (BNP) also tends to be elevated during afib with a 
return to near normal once sinus rhythm is restored.  The decline in 
BNP level was quite significant with a drop from 95 pg/mL to 28 
pg/mL in paroxysmal afibbers and a drop from 75 pg/mL to 41 pg/mL 
in persistent afibbers.  It is known that BNP levels are elevated in 
heart failure patients; however, all study participants had normal left 
ventricular function.  The researchers conclude that the presence of 
AF should be taken into account when interpreting BNP levels in 
patients with heart disease.  In other words, a high BNP level does not 
necessarily indicate heart failure, but could be due to atrial fibrillation. 
American Journal of Cardiology, Vol. 93, June 15, 2004, pp. 1555-58 

 
 
Overtraining and high cortisol levels 
SAINT-ETIENNE, FRANCE.  Stress can be physical, emotional, chemical or 
biological.  The body’s response to any kind of stress is the release of 
stress hormones.  Epinephrine (adrenalin) is released from the medulla of 
the adrenal glands in response to acute stress while cortisol is released 
from the cortex of the adrenal glands in response to long-term stress.  
High cortisol levels are associated with Cushing’s syndrome, irritable 
bowel syndrome (IBS), anorexia, osteoporosis, and depression.  Prolonged 
exposure to stress and elevated cortisol levels can lead to adrenal 
exhaustion.  There is clinical evidence that cortisol levels are abnormally 
high during an afib episode and I am personally convinced that high 
cortisol levels also play a significant role in the initiation and maintenance 
of AF.  If this is indeed true, then avoidance of high cortisol levels is clearly 
important for afibbers, whether adrenergic, vagal or mixed.   
 
Cortisol levels are kept in check by conversion to inactive cortisone 
through the action of the enzyme 11-beta-hydroxysteroid dehydrogenase 
(11beta-HSD).  A good approximation of the activity of this crucial enzyme 
can be obtained by measuring the ratio of cortisol to cortisone (C/Cn ratio) 
in a 24-hour urine sample. 
 



 Journal Summaries   45 

French sports medicine researchers have just released a most interesting 
report that examines the relationship between intensity of training in elite 
swimmers and free cortisol levels and C/Cn ratio.  The study involved 14 
elite swimmers (5 female and 9 male) who trained 6 days a week.  The 
swimmers went through 3 periods of training - 4 weeks of intensive 
training (IT), 3 weeks of reduced training (RT), and 4 weeks of moderate 
training (MT).  Their cortisol and cortisone levels were measured at the 
end of each training period and at this time they also answered an 8-item 
questionnaire on fatigue, sleep, infections, irritability, perceived stress 
level, etc. 
 
The swimmers also participated in an official competition on the final day 
of the individual training periods and their performance was compared to 
that achieved in similar competitions over the previous year.  The 
researchers found clear evidence that the C/Cn ratio increased markedly 
with the intensity of training.  The baseline value was 0.65, the value after 
the IT period was 1.10, after the RT period 0.64, and after the MT period 
0.57.  The differences were mainly due to an increase in cortisone levels 
when tapering off the training intensity.  The researchers interpret this 
finding to mean hat high intensity training inhibits the action of 11 beta-
HSD.  They also found that a decrease in C/Cn ratio was significantly 
associated with an increase in performance during competition as well as 
with a decrease in fatigue, sleep difficulties, perceived stress level, etc.  
They conclude that the C/Cn ratio and cortisone levels in 24-hour urine 
samples are useful markers of overtraining in elite athletes. 
Atlaoui, D, et al.  The 24-hour urinary cortisol/cortisone ratio for monitoring 
training in elite swimmers.  Medicine & Science in Sports & Exercise, Vol. 36, 
February 2004, pp. 218-24 
 
Editor’s comment: So what does this all mean for afibbers?  If my 
hypothesis is correct, then excessive exercise would be detrimental to all 
afibbers as it would inhibit the action of 11 beta-HSD and thereby 
increase the level of free circulating cortisol.  The excessive training effect 
would be particularly bad for vagal afibbers as intensive exercise also 
increases the vagal component of the autonomic nervous system. 
 
 
Atrial fibrillation linked to swallowing 
HERSHEY, PENNSYLVANIA.  A team of American cardiologists reports the 
case of a 53-year-old man who experienced afib episodes whenever he 
swallowed a large mouthful of bulky food.  The cardiologists believe there 
is a connection between the act of swallowing and the initiation of afib 
episodes.  They speculate that the mechanism could involve direct 
mechanical stimulation of the left atrium by food passing through the 
esophagus, activation of the vagus nerve through the act of swallowing or 
activation of the cardiac sympathetic nerve.  They believe activation of the 
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adrenergic (sympathetic) nervous system is unlikely to explain the 
association between swallowing and afib in this particular patient since he 
did not respond to treatment with a beta-blocker (atenolol).   
 
The cardiologists point out that earlier research has shown that AF can be 
reproduced at will by blowing up a balloon in the esophagus at the level of 
the left atrium.  The medications procainamide (Procan), reserpine 
(Harmonyl), quinidine (Quinaglute), and verapamil have been found useful 
in dealing with swallowing-induced AF.  The patient was prescribed 
verapamil and is currently symptom-free with regular doses of this 
calcium channel blocker.   
Baman, NS, et al.  Swallowing induced atrial fibrillation.  PACE, Vol. 27, April 
2004, pp. 555-56 
 
Editor’s comment: Several afibbers, myself included, have observed that 
having gas in the stomach can precipitate ectopic beats, which 
presumably could initiate afib if not immediately relieved by burping. 
 
 

Silent afib is common 
Most afibbers know when they are in afib and have one or more of the 
common symptoms of violent palpitations, breathlessness, dizziness, 
and frequent urination.  Some afibbers, however, have no symptoms 
at all and their condition is only discovered through a routine 
electrocardiogram.  Researchers at the Mayo Clinic have now 
determined that silent afib (AF with no symptoms) may be present in 
as many as 24% of all patients referred for a routine 
electrocardiogram.  The likelihood of diagnosing silent afib increases 
significantly with age, male gender, and a slower heart rate during afib 
episodes.  
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 
3, 2004, Abstract #1166-210, p. 144A 

 
 
Aldosterone implicated in atrial fibrillation 
IOANNINA, GREECE.  Taiwanese researchers recently reported that 
pretreatment with the ACE inhibitor enalapril increased long-term 
maintenance of sinus rhythm in amiodarone-treated patients undergoing 
electrical cardioversion.  The beneficial effect, unfortunately, was most 
pronounced for the first few weeks and then gradually declined.  Greek 
cardiologists, in commenting on the Taiwanese findings, now suggest that 
the real culprit in perpetuating afib is aldosterone rather than angiotensin.  
They point out that 
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• Aldosterone levels (serum) are elevated in patients with 
persistent AF. 

• Aldosterone levels drop significantly after restoration of sinus 
rhythm via electrical cardioversion. 

• Aldosterone induces cell proliferation and myocardial fibrosis.  
Myocardial fibrosis has been linked to AF. 

• Aldosterone promotes inflammation and oxidative stress and has 
been implicated in atrial remodeling. 

• Aldosterone induces baroreceptor dysfunction and may thus 
promote an imbalance of the autonomic nervous system. 

 
The Greek cardiologists hypothesize that aldosterone may play a 
significant role in AF and that treatment with aldosterone antagonists 
such as spironolactone or eplerenone may help ameliorate its detrimental 
effects. 
Ueng, KC, et al.  Use of enalapril to facilitate sinus rhythm maintenance after 
external cardioversion of long-standing persistent atrial fibrillation.  European 
Heart Journal, Vol. 24, 2003, pp. 2090-98 
Korantzopoulos, P, et al.  Atrial remodeling in persistent atrial fibrillation: the 
potential role of aldosterone.  European Heart Journal, Vol. 25, June 2004, pp. 
1086-87 
 
Editor’s comment: The comments made by the Greek cardiologists fully 
support my aldosterone hypothesis published in the March 2003 issue of 
The AFIB Report.  It is indeed encouraging that aldosterone may now 
receive the attention it clearly deserves as a major player (villain) in the 
afib drama.  My own test results clearly show an elevated aldosterone 
level just prior to an episode as opposed to a normal level just after the 
end of an episode. 
 
 
Heart rate variability and age 
LUBECK, GERMANY.  German researchers have just completed a study 
aimed at determining the association between heart rate variability (HRV), 
autonomic nervous system modulation, and age and gender.  Their study 
involved 166 healthy men and women between the ages of 20 and 70 
years (median age of 40 years) who underwent 24-hour Holter monitoring.  
Among the highlights of their findings: 
 

• Normal aging is associated with a continuous decrease of HRV 
parameters.  This decrease is primarily associated with a 
significant decrease in nighttime parasympathetic (vagal) activity. 

 
• Women tend to have lower sympathetic (adrenergic) activity than 

men, but this difference disappears after menopause. 
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• Aging is generally associated with a relative baroreceptor 
impairment leading to higher norepinephrine levels and elevated 
sympathetic muscle nerve activity. 

 
• Heart rate decreases continuously at night reaching its lowest 

level around 3 hours prior to awakening.  The decrease is more 
pronounced in younger persons.  The researchers did not observe 
a significant age-related difference in heart rate during daytime. 

 
Bonnemeier, H, et al.  Circadian profile of cardiac autonomic nervous modulation 
in healthy subjects – differing effects of aging and gender on heart rate 
variability.  Journal of Cardiovascular Electrophysiology, Vol. 14, August 2003, pp. 
791-99 
 
Editor’s comment: Although afibbers were not involved in the study the 
findings would tend to indicate that the initiation of afib episodes between 
midnight and awakening would be more likely in young persons and would 
become less likely with age. 
 
Inflammation and atrial fibrillation 
Researchers at the Cleveland Clinic have postulated that inflammation 
contributes to structural remodelling of the atria which, in turn, increases 
the persistence of AF.  They recently tested their hypothesis by comparing 
left atrial appendage (LAA) tissue from 11 patients with persistent AF with 
tissue from 4 patients in normal sinus rhythm undergoing mitral valve 
repair.  They found a significantly higher extent of interstitial fibrosis (a 
result of inflammation) in the tissue from AF patients (47%) than in 
controls (29%).  They conclude that low level inflammation and the 
resulting fibrosis have a prominent role in the structural remodelling that 
promotes AF persistence. 
Journal of the American College of Cardiology, Vol. 43, Suppl. A, No. 5, March 3, 
2004, Abstract #1034-211, p. 110A 
 
Editor’s comment: The researchers’ conclusion can also be interpreted to 
mean that an abnormal extent of fibrosis was NOT observed in 53% of the 
afib patients involved.  This conclusion supports that reached by other 
Cleveland Clinic researchers who found that fibrosis in the atrial 
chambers and pulmonary veins is not required for the development and 
maintenance of afib.  This could well mean that inflammation is not an 
underlying cause of AF in the majority of afibbers and probably even less 
so in the case of lone afibbers. 
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Risk Factors and Triggers 
 

 
 
 
GERD linked to atrial fibrillation 
VIENNA, AUSTRIA.  Austrian medical researchers have confirmed a strong 
connection between GERD (gastroesophageal reflux disease) and lone 
atrial fibrillation (LAF).  Their pilot study involved 89 patients (93% men) 
between the ages of 39 and 69 years who had been diagnosed with 
GERD.  Eighteen of the patients had also been diagnosed with paroxysmal 
LAF at least 3 months prior to undergoing gastroscopy to check for the 
presence of GERD.  Immediately upon diagnosis the GERD-positive 
patients were prescribed proton pump inhibitors (lansoprazole, 
omeprazole, pantoprazole).   
 
After at least 2 months on their medications, the 18 patients were invited 
for a follow-up visit to review and compare the severity of LAF and GERD 
symptoms before and after beginning the medication.  The LAF symptoms 
evaluated were frequency and duration of palpitations, presence of 
dizziness or weakness, and breathing difficulties upon exertion.  An 
astounding 14 out of the 18 (78%) patients reported a decrease or 
complete disappearance of one or more LAF symptoms.  Fewer episodes 
(palpitations) were reported by 55% and shorter episodes by 39%.  
Twenty-two per cent reported no change in episode frequency, while 2 
patients (11%) reported an increase in episode frequency.  An impressive 
28% of all patients were able to discontinue their antiarrhythmic drugs 
and no patients had to increase their dosage of antiarrhythmic drugs or 
be prescribed new ones.  An electrocardiogram recorded at the time of 
the follow-up visit showed all patients to be in normal sinus rhythm. 
 
GERD involves a local inflammatory process that manifests itself as 
heartburn, regurgitation and difficult or painful swallowing.  The 
researchers believe that it is the inflammation that affects LAF severity.  
They suggest several possible mechanisms: 
 

• The local inflammation penetrates the esophageal wall and 
affects adjacent vagal nerves making them overly sensitive. 

• The inflammatory process results in feedback to the brain leading 
to over-stimulation of the parasympathetic (vagal) branch of the 
autonomic nervous system.  Vagal over-stimulation may lead to 
bradycardia and subsequent AF. 
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• The local inflammatory process penetrates the esophageal wall 
and spreads to the heart resulting in atrial myocarditis 
(inflammation of the wall of the atria).  Biopsies in LAF patients 
have revealed that 66% of them suffer from myocarditis. 

• GERD may lead to the release of inflammatory mediators such as 
C-reactive protein (CRP).  Many LAF patients reportedly have high 
CRP levels. 

• GERD may induce an autoimmune response that contributes to 
LAF. 

 
It is interesting that the researchers make a clear distinction between 
vagal, adrenergic and mixed afibbers.  They define vagal afibbers as those 
whose episodes begin during rest, at night or after a meal.  Adrenergic 
afibbers are defined as those whose episodes occur during the day, 
during exercise or while under stress.  Mixed afibbers experience 
episodes that can be either vagally or adrenergically initiated.  According 
to these definitions, 4 of the patients were purely vagal, 1 was purely 
adrenergic, and the remaining 13 were mixed (4 mostly adrenergic and 4 
mostly vagal).  There was a definite trend for proton pump inhibitor 
therapy to be more effective in vagal or primarily vagal afibbers.  The 
researchers conclude that LAF patients should be checked for GERD and, 
if positive, should be treated with proton pump inhibitors. 
Weigl, M, et al.  Reflux esophagitis in the pathogenesis of paroxysmal atrial 
fibrillation.  Southern Medical Journal, Vol. 96, November 2003, pp. 1128-32 
 
Editor’s comment: The 3rd LAF survey in August 2002 revealed that 
about a third of the 100 respondents experienced GERD episodes on a 
daily (10%), weekly (14%) or monthly (10%) basis.  This incidence rate is 
no different from the rate found in the general population.  However, 69% 
of afibbers with GERD had noticed a strong correlation between a flare-up 
of GERD symptoms and the initiation of an AF episode or a worsening of 
permanent symptoms.  The survey concluded that, “GERD could be an 
important trigger for LAF and its elimination could materially improve the 
condition of some afibbers.”  It is indeed gratifying to see the Austrian 
researchers confirm this conclusion. 
 
Afib linked to anger and hostility 
BOSTON, MASSACHUSETTS.  There is still considerable controversy as to 
whether type A behaviour, anger and hostility are risk factors for coronary 
heart disease (CHD) and there is no data regarding a possible association 
between these traits and AF.  Researchers at the Boston University School 
of Public Health have now remedied this situation with the release of the 
results of a major new study.  The study involved 1769 men and 1913 
women who were enrolled in the Framingham Offspring Study.  The age of 
the participants varied between 18 and 77 years with the average being 
48.5 years. 
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Between 1984 and 1987 the participants underwent baseline tests for 
behaviour type (type A or B), anger expression (retain it, take it out on 
others, discuss it), anger symptoms (headache or feeling weak), typical 
experience with anger (Spielberger Trait-Anger Scale), and degree of 
hostility towards others.  Participants who felt that others are 
inconsiderate, immoral, selfish and deserving to be punished scored high 
on the hostility scale.  They noticed a strong correlation between smoking 
and hostility in both men and women.   
 
During 10 years of follow-up, 7.5% of the men and 2.5% of the women 
developed CHD.  There was no correlation between the likelihood of 
developing CHD and any of the personality measurements described 
above.  During follow-up, 7.5% of the men and 3.2% of the women 
developed atrial fibrillation or flutter.  Sixty-six per cent of the AF cases 
occurred before the age of 60 years and 87% of cases involved no 
underlying heart disease – in other words, the vast majority of cases were 
lone afibbers. 
 
After controlling for age, diabetes, hypertension, valvular heart disease, 
and history of heart attack or failure, the researchers concluded that a 
high degree of hostility, symptoms of anger, and a high score on the 
Spielberger Trait-Anger Scale were all associated with an increased risk of 
AF in men, but not in women.  A high level of hostility corresponded to a 
30% increase in the risk of afib while a high score on the Spielberger Trait-
Anger Scale corresponded to a 20% increase in overall mortality among 
men. 
 
The researchers note that the relatively small number of women 
developing AF made finding strong correlations unlikely, but they did 
notice a trend for women who took their anger out on others to have an 
increased risk of afib.  They conclude that anger and hostility recognition 
and management may help prevent AF in young and middle-aged people. 
Eaker, ED, et al.  Anger and hostility predict the development of atrial fibrillation 
in men in the Framingham Offspring Study.  Circulation, Vol. 109, March 16, 
2004, pp. 1267-71 
 
Editor’s comment: At the end of the 10-year follow-up, 7.5% of the men 
involved in the study had AF (mostly lone).  This is clearly a very high 
prevalence and obviously poses a huge burden on the heath care system.  
The finding that the development of AF is associated with psychological 
factors, especially anger and hostility is clearly of major importance.  
Anger and hostility is certainly on the rise (road rage, for example) and this 
can only further fuel the afib epidemic 
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Serotonin and atrial fibrillation 
LONDON, UNITED KINGDOM.  Serotonin (5-hydroxytryptamine) has 
recently been added to the list of triggers for AF.  Serotonin is synthesized 
from the amino acid tryptophan through an intermediate step involving 5-
hydroxytryptophan (5-HTP).  Serotonin is a potent neurotransmitter and is 
stored in nerve terminals prior to release.  It is also taken up by circulating 
blood platelets that can release it when activated.  Serotonin is 
metabolized by monoamine oxidase (MAO) found in the intestine, liver 
and mitochondria. 
 
Researchers at the St. Georges Hospital Medical School have just 
released a major review of the effects of serotonin on the cardiovascular 
system.  Serotonin affects the heart both through its activation of the 
autonomic nervous system and also by direct action on receptors located 
in both the right and left atria.  Depending on which type of receptors is 
stimulated serotonin may either activate the vagal (parasympathetic) or 
the adrenergic (sympathetic) system.  The researchers believe that the 
existence of serotonin receptors (5-HT4 type) in the atria may be part of a 
hormonal backup system to prevent bradycardia (excessively slow heart 
rhythm).  Activation of 5-HT4 receptors with its corresponding increase in 
adrenergic tone would thus be bad news for people with AF with 
underlying heart disease as well as for afibbers with the adrenergic variety 
of lone AF; however, increased activation of HT4 receptors may actually be 
beneficial for vagally-mediated afibbers. 
 
The researchers speculate that 5-HT4 receptor stimulation in the atria may 
promote the generation of PACs (premature atrial complexes) by calcium 
overload leading to AF.  There is also evidence that serotonin acts to 
prolong an afib episode.  Serotonin uptake by platelets tends to increase 
with advancing age.  There is also some evidence that platelet release of 
stored serotonin may be involved in the increased incidence of AF 
following bypass surgery. 
Yusuf, Shamil, et al.  5-hydroxytrypptamine and atrial fibrillation: how significant 
is this piece in the puzzle?  Journal of Cardiovascular Electrophysiology, Vol. 14, 
February 2003, pp. 209-14 
 
Editor’s comment: It is clear that the relationship between serotonin and 
AF is complicated and that serotonin may actually affect adrenergic and 
vagal afibbers differently.  Thus tryptophan and 5-HTP may be OK for 
vagal afibbers to take, but not that great for adrenergic ones.  This 
assumes, of course, that the benefits from an increase in adrenergic tone 
outweigh the disadvantage of possible calcium overload and increased 
PAC frequency.  Similarly with the SSRI (selective serotonin reuptake 
inhibitor) antidepressants.  Strong serotonin reuptake inhibitors (transport 
blockers) like paroxetine (Paxil), sertraline (Zoloft) and citalopram (Celexa) 
may work better for vagal afibbers than for adrenergic ones – although 



 Journal Summaries   53 

this is by no means certain as all SSRIs work on several other receptors 
than just the serotonin ones.  Therefore the selection of a safe SSRI for 
lone afibbers is difficult and probably best achieved through trial and 
error.  All SSRIs are definitely not the same when it comes to compatibility 
with LAF. 
 
 

Hyperthyroidism and LAF 
It is generally accepted that hyperthyroidism (excessive thyroid 
hormone level) is a significant risk factor for atrial fibrillation.  It is not 
clear though, just how significant.  Brazilian researchers now report 
that the incidence of clinical hyperthyroidism and hypothyroidism 
(abnormally low thyroid levels) among AF patients presenting at an 
emergency department is quite high.  They checked 72 afibbers for 
thyroid hormones (T3, T4 and TSH [high sensitivity]) and observed that 
6.9% of them had hyperthyroidism, 5.6% had hypothyroidism, and 
4.2% had increased T4 levels associated with the use of amiodarone 
(Cordarone).  They conclude that the incidence of hyperthyroidism 
observed in AF patients is substantially higher than the incidence in 
the general population (0.7-2.7%). 
Sao Paulo Medical Journal, Vol. 121, 2003, pp. 159-62 

 
 
Vitamin B6 deficiency implicated in atrial fibrillation 
FLORENCE, ITALY.  Researchers at the University of Florence report that 
high homocysteine levels and low blood levels of vitamin B6 are 
associated with the presence of AF (nonvalvular, ie. not caused by 
rheumatic fever or a problem with heart valves).  Their study involved 310 
AF patients and 310 healthy controls.  About 55% of the patients had 
hypertension, 35% elevated cholesterol levels, about 18% diabetes and 
54% had experienced a previous heart attack or stroke – not a very 
healthy group! 
 
After adjusting for all other known risk factors, the researchers found that 
study participants with a homocysteine level at or above 15.8 micromol/L 
had a 6.4-fold greater prevalence of AF than did participants with a level 
at or below 11.9 micromol/L.  Participants with a vitamin B6 level below 
3.1 micromol/L were 3 times more likely to have been diagnosed with AF 
than were those with higher levels.  No association was observed between 
blood levels of folic acid and AF presence or between levels of vitamin 
B12 and AF presence.  The researchers observed that homocysteine 
levels were significantly higher in the 54% of patients who had 
experienced a previous stroke or heart attack.  They also found a 
correlation between high homocysteine levels and an enlarged left atrium.   
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Treatment with medications such as statins, beta-blockers and ACE 
inhibitors did not appear to affect homocysteine or vitamin levels.  The 
researchers point out that low levels of vitamin B6 have been associated 
with increased levels of C-reactive protein, a marker of inflammation.  
They suggest that vitamin supplementation should be investigated as a 
means of preventing stroke and heart attack in AF patients. 
Marcucci, R, et al.  Hyperhomocysteinemia and vitamin B6 deficiency: new risk 
markers for nonvalvular atrial fibrillation?  American Heart Journal, Vol. 48, 
September 2004, pp. 456-61 
 
Editor’s comment: There is already ample evidence that high blood levels 
of vitamin B6 can decrease stroke risk by as much as 90%[1].  Other 
research has shown that oral supplementation with 40 mg/day is enough 
to achieve this 90% reduction[2].  Thus, it is clear that an adequate intake 
of vitamin B6 or its main metabolite, pyridoxal-5’-phosphate, is essential 
for all afibbers. 
[1] Kelly, PJ, et al.  Low vitamin B6 but not homocysteine is associated with 
increased risk of stroke and transient ischemic attack in the era of folic acid grain 
fortification.  Stroke, Vol. 34, June 2003, pp. e51-e54 
[2] Zempleni, J.  Pharmacokinetics of vitamin B6 supplements in humans.  
Journal of the American College of Nutrition, Vol. 14, 1995, pp. 579-86 
 
 
Atrial fibrillation linked to sleep apnea 
ROCHESTER, MINNESOTA.  Obstructive sleep apnea (OSA) has been 
linked to an increased risk of recurrent atrial fibrillation after 
electrocardioversion.  Now researchers at the Mayo Clinic report that 
afibbers are more likely to have OSA than are patients with cardiovascular 
disease.  Their study involved 151 patients with AF or flutter referred for 
electrocardioversion and 373 patients with cardiovascular disease.  
Administration of the Berlin questionnaire (designed to ascertain the 
presence of OSA) and formal sleep studies in 44 patients showed that 
49% of the patients in the afib group also had OSA as compared to only 
32% in the general cardiovascular disease group.  Other strong predictors 
for OSA were obesity (body mass index over 30 kg/m2) and a greater neck 
circumference. 
 
The researchers suggest that the increased sympathetic nervous system 
activity engendered by OSA, especially at night, may explain why OSA 
patients are more likely to develop AF.  However, the possibility that AF 
precipitates OSA cannot be ruled out.  The researchers also speculate 
that obesity could be a causal factor in AF, particularly in view of the fact 
that the current obesity and AF epidemics seem to run in parallel.  They 
conclude that some afib patients may benefit from bringing their OSA 
under control through such measures as continuous positive airway 
pressure therapy. 
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Gami, AS, et al.  Association of atrial fibrillation and obstructive sleep apnea.  
Circulation, Vol. 110, July 27, 2004, pp. 364-67 
 
Editor’s comment: There is no indication from our LAF surveys that 
obesity is more prevalent among lone afibbers than in the general 
population. 
 
 

Sleep apnea associated with AF 
Studies have shown that the presence of obstructive sleep apnea is 
associated with an increased risk of afib recurrence after electrical 
cardioversion.  Now Mayo Clinic cardiologists report that sleep apnea 
is as much as two times more prevalent among older afibbers than 
among patients with hypertension.  They suggest that treating sleep 
apnea may reduce the risk of afib recurrence. 
Journal of the American College of Cardiology, Vol. 43, Suppl. A, No. 5, March 
3, 2004, Abstract #1014-209, p. 105A 

 
 
Vagal afibbers should avoid pravastatin 
BOSTON, MASSACHUSETTS.  There is some evidence that treatment with 
statin drugs decreases the incidence of arrhythmias after coronary artery 
bypass grafting and other procedures involving the heart.  Here it should 
be kept in mind that surgery-induced atrial fibrillation is entirely 
adrenergic in nature. 
 
A team of American and Korean medical researchers now report that one 
particular statin drug, pravastatin (Pravachol), has a pronounced effect on 
the activity of the parasympathetic (vagal) arm of the autonomic nervous 
system.  Their experiment involved 13 women and 8 men between the 
ages of 34 and 68 years.  All participants had high cholesterol levels and 
were randomized to receive either pravastatin (20 mg/day) or the same 
dosage of simvastatin (Zocor) for 8 weeks in a single-blind, randomized, 
crossover study.  Lipid profiles and Holter monitor studies were obtained 
at entry to the trial, at the crossover point, and at the completion of the 
trial.   
 
Heart rate variability studies clearly showed that pravastatin increased the 
HF fraction (an indication of vagal activity) during sleep by about 24% with 
the increase being most pronounced around 3 a.m.  Pravastatin therapy 
also decreased the LF/HF ratio by 31%.  The LF/HF (low frequency/high 
frequency) ratio is a measure of autonomic nervous system balance with 
a high LF value indicating adrenergic (sympathetic) predominance and a 
high HF value indicating vagal (parasympathetic) predominance.  
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Simvastatin treatment was not associated with significant changes in 
heart rate variability parameters. 
 
The researchers also noted that the concentration of heterotrimeric G-
protein (G-alpha-i2) in white blood cells (lymphocytes) was significantly 
increased during pravastatin administration, but not during administration 
of simvastatin.  They speculate that G-alpha-i2 may serve as a molecular 
marker of the heart’s response to parasympathetic stimulation. 
Welzig, CM, et al.  Lipid lowering by pravastatin increases parasympathetic 
modulation of heart rate.  Circulation, Vol. 108, December 2, 2003, pp. 2743-46 
 
Editor’s comment:  The practical application of these findings would 
seem to be that vagal afibbers being treated for high cholesterol levels 
should avoid pravastatin while adrenergic afibbers may find it helpful 
 
 
Survey of AF patients confirms our findings 
LUND, SWEDEN.  Researchers at Lund University Hospital report the 
results of a survey conducted among 100 afibbers who had presented at 
the hospital during an afib episode.  The group consisted of 72 men and 
28 women with a median age of 60 years (range of 22 to 79 years).  None 
of the members of the group had underlying heart disease and all had 
earlier been diagnosed as having idiopathic, paroxysmal atrial fibrillation; 
thus, this group was very similar to the group surveyed in our 1st LAF 
Survey in February 2001.  The findings were also very similar with the 
highlights being: 
 

• Psychic stress was the most common trigger for 54% of the 
respondents.  Physical exertion was next at 42%, followed by 
tiredness (41%), coffee consumption (25%), and having an 
infection (22%).  Alcohol was also an important trigger with red 
wine and spirits cited by 26% and white wine by 16%.  Cold drinks 
were a trigger for 8% of the group, large meals for 3%, and various 
types of food (onions, nuts, chocolate, ice cream, spicy foods) for 
18%.  Only 15% of the group could not name a specific trigger. 

 
• The most common symptoms during an episode were palpitations 

and reduced physical ability, which were experienced by 87% of 
the group.  Shortage of breath during exertion was experienced by 
70% and 59% reported anxiety as a major symptom.  Swollen legs 
and nausea were also important symptoms for women. 

 
• Afib episodes were more common in the evening and at night 

(after 6 pm) and in the morning (before 9 am) with the fewest 
episodes being reported on Saturdays. 
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Hansson, A, et al.  Arrhythmia-provoking factors and symptoms at the onset of 
paroxysmal atrial fibrillation: a study based on interviews with 100 patients 
seeking hospital assistance.  BMC Cardiovascular Disorders, Vol. 4, No. 1, August 
3, 2004, pp.13-22  
 
Editor’s comment: Apart from our own LAF surveys, this is the first 
detailed survey of afib patients that I have seen in the medical literature.  
It is very encouraging and, hopefully, a first step towards an era of greater 
cooperation between patients and physicians in determining the causes 
of LAF. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

  



58  Lone Atrial Fibrillation: Towards a Cure – Volume II 

 

Prevention with Antiarrhythmics 
 
 
 
Safety of antiarrhythmic drugs 
CLEVELAND, OHIO.  The AFFIRM trial involved 4060 AF patients with a 
mean age of 70 years.  Seventy-one per cent had a history of 
hypertension, 38% had coronary artery disease, and 26% had impaired 
left ventricular function.  Only 12% had lone AF.  Half the patients were 
randomized to rate control plus anticoagulation, while the other half were 
randomized to rhythm control plus anticoagulation.  After 5 years of 
follow-up, 21.3% of the patients in the rate control group had died as 
compared to 23.8% in the rhythm control group. 
 
The researchers involved in the trial have now taken another look at the 
collected data for the 2033 patients assigned to the rhythm control group 
in order to determine if the use of antiarrhythmic drugs was an important 
factor in the occurrence of proarrhythmic events (sudden death due to 
arrhythmia, resuscitated cardiac arrest, sustained ventricular tachycardia, 
and torsade de pointes).  Torsade de pointes is a variant of ventricular 
tachycardia involving an abnormally long QT interval (greater than 600 
milliseconds).  The QT interval is the period of ventricular contraction and 
relaxation. 
 
A total of 96 arrhythmic events occurred over the 6-year follow-up period 
and 12 of these were classified as torsade de pointes.  The overall 
incidence of torsade de pointes was 0.6% at 5 years.    The cumulative 
incidence of all arrhythmic events at 6 years was 6% in women and 7% in 
men and two-thirds of these events were fatal.  Age above 65 years, 
congestive heart failure, and mitral regurgitation were associated with a 
substantially increased risk.  Dofetilide (Tikosyn) was associated with an 
8.3% risk of torsade de pointes, while the risk for sotalol and amiodarone 
was 0.5% and 0.4% respectively.  The use of flecainide and propafenone 
was not associated with an increased risk of torsade de pointes, but less 
than 23% of the group were using these drugs.  The researchers conclude 
that properly administered and monitored antiarrhythmic drugs are not a 
major contributor to the overall mortality of patients with atrial fibrillation 
and underlying heart disease.  However, they do emphasize that drugs 
that prolong the QT interval (quinidine, procainamide, disopyramide, 
sotalol, ibutilide, and dofetilide) should be used with caution, especially in 
patients with reduced left ventricular ejection fraction. 
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Kaufman, ES, et al.  Risk of proarrhythmic events in the Atrial Fibrillation Follow-
up Investigation of Rhythm Management (AFFIRM) study.  Journal of the 
American College of Cardiology, Vol. 44, September 15, 2004, pp. 1276-82 
 
Editor’s comment: Although the study only included 240 lone afibbers, 
the finding that flecainide and propafenone were not associated with an 
increased frequency of proarrhythmic events in this study is reassuring. 
 
 

Use of medications in atrial fibrillation 
It is estimated that 2.3 million people in the United States now suffer 
from atrial fibrillation (AF).  Of these, 11.8% are classified as lone 
afibbers that is, afibbers below the age of 65 years with no risk factors 
for stroke.  The number of annual visits to physicians or hospitals 
relating to AF rose from 2.9 million in 1991 to 4.5 million in 2000.  
The decade also saw a significant shift in medication use.  The use of 
digoxin (Lanoxin) dropped from 64% to 37% …. A most welcomed 
trend.  Amiodarone (Cordarone) continued to be the most used 
medication for rhythm control increasing from 0.2% to 6.4% while the 
use of quinidine declined from 5.0% to 0.0%.  The use of Class IC 
drugs (propafenone and flecainide) increased from 0.5% to 2.9% 
while the use of beta-blockers and calcium channel blockers 
remained relatively constant over the decade.  Somewhat surprisingly, 
only 9.8% of the 520 study participants used aspirin for stroke 
prevention in 2000 as compared to 40% who used warfarin.  Warfarin 
use was particularly high (47.5%) among afibbers aged 80 years or 
more. 
Archives of Internal Medicine, Vol. 164, January 12, 2004, pp. 55-60 

 
 
On-demand approach found effective 
PIACENZA, ITALY.  Many afibbers have successfully used the “on-demand” 
method to terminate an episode.  This approach involves swallowing 200 
mg of crushed flecainide (Tambocor) or 300 mg of crushed propafenone 
(Rythmol) with warm water as soon as possible (preferably within 5-10 
minutes) after the onset of an episode.  Italian researchers have now 
evaluated the approach in a clinical trial and have found it to be safe and 
effective. 
 
Their study involved 212 afibbers admitted to hospital for a first AF 
episode (65% male, 65 years average age).  Oral propafenone was 
administered according to the weight of the patient – 600 mg if the 
patient’s weight was 70 kg or more, otherwise 450 mg.  Patients were 
excluded from the trial if they had been diagnosed with heart failure, 
recent heart attack, unstable angina, electrocardiographic evidence 
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(present or past) of ventricular preexcitation, complete bundle branch 
block, sick sinus syndrome, hypokalemia (potassium level < 3.5 mEq/L), 
renal or hepatic insufficiency, severe hypoxia (arterial partial pressure of 
oxygen < 55 mm Hg), severe metabolic disturbances or thyroid 
dysfunction.  The patients were kept in the supine position after the drug 
was administered.   
 
The average time elapsed from episode onset to drug administration was 
8 hours and average conversion time was 3.5 hours.  No ventricular 
proarrhythmic effects were observed.  During follow-up 65 patients were 
readmitted due to a second episode.  They were again given propafenone 
orally, but this time the elapsed time to drug administration was shorter at 
an average 3.2 hours and the average time to conversion was also 
shorter at 2.4 hours.  The conversion efficacy was 92%.   
 
The researchers conclude that the “on-demand” or “pill-in-the-pocket” 
approach may be appropriate for home use in patients who can correctly 
self-diagnose the symptoms of recurrent afib and can self-manage the 
therapy (i.e., tablet intake and bed rest until conversion to sinus rhythm). 
Capucci, A, et al.  Reproducible efficacy of loading oral propafenone in restoring 
sinus rhythm in patients with paroxysmal atrial fibrillation.  American Journal of 
Cardiology, Vol. 92, December 1, 2003, pp. 1345-47 
 
Editor’s comment:  These findings are indeed good news.  Although 
several afibbers have been using the on-demand approach for over a year 
now with good success it is always comforting to know that the approach 
has been found safe and effective in a clinical trial.  The dosage of 
propafenone used in the Italian study (600 mg or 450 mg) is somewhat 
higher than the 300 mg used by most afibbers.  However, it is quite likely 
that the 300 mg is equally effective if taken early, crushed, and with warm 
water.  It is interesting that patients were kept supine until conversion.  I 
have evaluated the effect of lying down after taking the propafenone 
rather than just carrying on as usual.  It does seem to work faster in the 
supine position, perhaps because this position would give the heart rate-
slowing parasympathetic system a bit of a boost. 
 
 
Time-release propafenone proves effective 
DURHAM, NORTH CAROLINA.  Propafenone (Rythmol) needs to be taken 
at least three times a day due to its relatively short and patient-dependent 
elimination half-life (5-17 hours).  A new form of sustained release 
propafenone (propafenone SR) has recently come on the market and a 
group of American medical researchers now reports on its efficacy.  Their 
study involved 523 patients with atrial fibrillation of which 45-50% had 
underlying structural heart disease and 50-60% had hypertension.  The 
participants were randomly assigned to one of four protocols – placebo 
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twice daily, 225 mg propafenone SR twice daily, 325 mg propafenone SR 
twice daily, or 425 mg propafenone SR twice daily.  All patients were in 
sinus rhythm at the start of the trial.  The researchers found that patients 
on placebo went, on average, 41 days before experiencing an afib 
episode, those on 225 mg twice daily went 112 days, those on 325 mg 
291 days, and those on 425 mg more than 300 days without an episode. 
 
The main adverse events were dizziness, taste disturbance, fatigue, 
constipation, and breathing difficulties.  One or more adverse events were 
experienced by 72% of the members of the placebo group, by 77% in the 
225 mg group, 84% in the 325 mg group, and 83% in the 425 mg group.  
The withdrawal rate from the study was 25% in the 425 mg group and 
about 13% in the other groups.  Propafenone SR did not appear to 
increase the occurrence of atrial flutter or SVT (supraventricular 
tachycardia).  The researchers conclude that propafenone SR has 
important and statistically significant antiarrhythmic effects in patients 
with atrial fibrillation. 
Pritchett, ELC, et al.  Efficacy and safety of sustained-release propafenone 
(propafenone SR) for patients with atrial fibrillation.  American Journal of 
Cardiology, Vol. 92, October 15, 2003, pp. 941-46 
 
 

Generic propafenone equivalent to brand name product 
Israeli researchers have compared the performance of brand name 
propafenone (Rythmol) with that of a generic equivalent (Profex) – 
both products manufactured in Germany.  The researchers followed a 
group of 114 patients with paroxysmal AF who had been treated with 
Rythmol for at least 18 months.  As a cost containment measure, the 
brand name drug was replaced with the generic version and the 
patients followed for another 18 months or until discontinuation of the 
drug.  The researchers observed that study participants had 
significantly fewer visits to the emergency department (79 versus 45) 
after switching to the generic product, especially for arrhythmia 
symptoms (22 versus 9) and chest pain (30 versus 10).  They 
conclude that the generic version of propafenone is just as effective 
as the original brand name version and point out that other 
researchers have found that the generic version (warfarin) of the 
anticoagulant Coumadin has also been found to be as effective as the 
brand name product. 
American Journal of Cardiology, Vol. 93, June 15, 2004, pp. 1558-60 

 
 
Silymarin increases effect of amiodarone 
INDIANAPOLIS, INDIANA.  Researchers at the Indiana University School of 
Medicine have found that silymarin (milk thistle extract) significantly 
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enhances the effect of amiodarone (Cordarone) in preventing sustained 
atrial flutter in dogs.  Silymarin is a flavonoid-type antioxidant and is 
particularly effective in protecting liver cells against free radical damage.  
Amiodarone is known to produce large amounts of free radicals and it is 
believed that free radical damage is the mechanism by which amiodarone 
manifests its toxicity.   
 
The effect of the added silymarin was quite spectacular.  Sustained atrial 
flutter (flutter lasting longer than 30 minutes) occurred in 71% of control 
dogs, in 53% of amiodarone-treated dogs, in 67% of silymarin-treated 
dogs, but in only 13% of the dogs treated with amiodarone plus silymarin.  
The fact that non-sustained atrial flutter occurred in a similar number in 
the amiodarone-treated and in the amiodarone plus silymarin-treated 
dogs indicates that the addition of silymarin prevents the maintenance 
rather than the initiation of atrial flutter.  
 
Other researchers have suggested that desethylamiodarone, the major 
metabolite of amiodarone, may be primarily responsible for shortening 
atrial flutter episodes.    
Vereckei, Andras, et al.  Combined amiodarone and silymarin treatment, but not 
amiodarone alone, prevents sustained atrial flutter in dogs.  Journal of 
Cardiovascular Electrophysiology, Vol. 14, August 2003, pp. 861-67 
 
Editor’s comment: So what does this finding mean for afibbers?  Bearing 
in mind that animal experiments are not always directly translatable to 
humans, I believe it is quite likely that silymarin acts by increasing the 
efficiency of liver cells to convert amiodarone to its more active (in 
preventing sustained atrial flutter) metabolite desethylamiodarone.  So it 
would seem that those taking amiodarone for atrial flutter might benefit 
from supplementing with silymarin.  This may decrease the duration of 
their episodes and/or lower their requirements for amiodarone.  Any 
experimenting in this area should, of course, only be done under the 
supervision of a competent cardiologist.   
 
A similar beneficial effect of silymarin supplementation may occur among 
afibbers taking amiodarone, but I want to strongly emphasize that I have 
no data whatsoever to support this speculation.  Even more speculative is 
the possibility that afibbers taking propafenone (Rythmol) may benefit 
from silymarin.  Propafenone is metabolized in the liver to 5-
hydroxypropafenone (5-OHP), which is equally effective as propafenone 
itself in preventing and shortening afib episodes.  If silymarin would allow 
quicker and more effective conversion to 5-OHP the effects of 
propafenone, whether used on a continuous or on-demand basis, might 
be enhanced.  Obviously clinical trials are needed to prove or disprove 
this.  It is not likely that silymarin supplementation would affect the 
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effectiveness of flecainide (Tambocor), as this drug is not significantly 
metabolized in the liver to yield active metabolites. 
 
 

Amiodarone replacement on the horizon 
Amiodarone is often effective in controlling atrial fibrillation, but 
primarily because of its high iodine content has serious side effects 
that can affect the thyroid gland, eyes and lungs.  French researchers 
now report on their evaluation of a new drug, dronedarone, which is 
similar to amiodarone, but contains no iodine.  The evaluation 
involved 199 afib patients who had just converted to NSR and were 
randomly allocated to receive 800 mg/day of dronedarone or a 
placebo.  The patients were followed for 6 months.  During this time 
the average (median) afib-free period was 60 days for the 
dronedarone group versus 5.3 days for the placebo group.  Patients 
on dronedarone were also more likely to convert spontaneously and 
no proarrhythmic reactions were observed in the group.  Less than 4% 
of patients on the dronedarone stopped treatment due to side effects 
(mostly gastrointestinal) and there were no cases of thyroid, ocular or 
pulmonary toxicity.  The researchers conclude that dronedarone 
appears to be safe and effective for the maintenance of NSR in AF 
patients. 
European Heart Journal, Vol. 24, August 2003, pp. 1481-87 

 
 
Drugs of little benefit for persistent afibbers 
OMAHA, NEBRASKA.  About 25% of patients presenting for cardioversion 
after a first atrial fibrillation (AF) episode have the persistent kind of AF, 
that is, they do not convert spontaneously within 72 hours.  Researchers 
at Creighton University have just completed a study to determine the 
effectiveness of rhythm and rate control drugs in maintaining sinus 
rhythm after a first electrical cardioversion.  Their study involved 150 
patients with a first persistent afib episode.  Fifty of the patients were 
assigned to receive rhythm control drugs (amiodarone, sotalol, and 
propafenone primarily) while the remaining 100 were assigned to receive 
beta or calcium channel blockers.  Of particular interest is the fact that 
52% of the members of the rhythm control group and 45% of those in the 
rate control group also received digoxin. 
 
One month after cardioversion 30% of the rhythm control group had 
relapsed into AF as compared to 41% in the rate control group.  All 
members of the rate control group had relapsed after 36 months, but 
about 20% of the rhythm control group was still in sinus rhythm 4 years 
after their initial cardioversion. 
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Li, H, et al.  Comparison of recurrence rates after direct-current cardioversion for 
new-onset atrial fibrillation patients receiving versus those not receiving rhythm-
control drug therapy.  American Journal of Cardiology, Vol. 93, January 1, 2004, 
pp. 45-48 
 
Editor’s comment:  It is clear that neither rhythm nor rate control drugs 
are very effective in maintaining sinus rhythm in persistent afibbers.  
Unfortunately, the design of the trial probably shares a significant 
proportion of the blame for this.  Almost half of all participants were on 
digoxin, which is now known to worsen AF, especially among vagal 
afibbers.  It is also noteworthy that 90% of the rhythm control drugs used 
had beta-blocking properties; in other words, would be expected to 
worsen the situation for vagal afibbers.  As for the rate control group, 54% 
of the drugs used were beta-blockers, which again are detrimental to 
vagal afibbers.  The researchers, as is common, did not distinguish 
between vagal and adrenergic afibbers, but the trial certainly was, 
inadvertently I am sure, set up to worsen the situation for any vagal 
afibbers among the patients. 
 
 
Paroxetine implicated in hyponatremia 
PITTSBURG, PENNSYLVANIA.  Hyponatremia is defined as an 
inappropriately low blood concentration of sodium.  It is associated with 
nausea, fatigue, lethargy and confusion as well as with the development 
of bradycardia (excessively slow heart beat).  The normal plasma sodium 
level is between 135 and 145 mmol/L and a level below 135 mmol/L 
indicates hyponatremia.  There is some evidence that certain selective 
serotonin reuptake inhibitors (SSRIs) such as fluoxetine (Prozac) and 
venlafaxine (Effexor) can cause hyponatremia in elderly depressed 
patients.  A group of American researchers now report that paroxetine 
(Paxil) can have a similar effect.  Their study involved 75 clinically 
depressed men and women between the ages of 63 and 90 years.  The 
participants had their plasma sodium level measured before commencing 
paroxetine therapy and after 1, 2, 4, 6 and 12 weeks of treatment.  The 
researchers found that 9 (12%) of the 75 participants developed 
hyponatremia within an average of 9 days of starting therapy.  Lower body 
mass index (BMI) and a plasma sodium level below 138 mmol/L at 
baseline were clearly associated with an elevated risk of hyponatremia 
and there was also a trend for women to be more at risk.  The dosage of 
paroxetine was not related to risk of hyponatremia; 8 out of the 9 
hyponatremic patients were on a dose of 10 mg/day. 
 
The researchers speculate that inappropriate secretion or enhanced 
action of antidiuretic hormone (ADH) as a result of paroxetine-induced 
enhanced serotonin levels may contribute to SSRI-induced hyponatremia 
in older patients having an excess fluid intake.  They suggest that limiting 
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daily fluid intake to 800-1000 mL may help prevent hyponatremia in 
cases where continued SSRI therapy is deemed essential.  They also 
recommend that sodium levels be checked before SSRI therapy is 
commenced and that caution be exercised if the initial level is below 138 
mmol/L. 
Fabian, TJ, et al.  Paroxetine-induced hyponatremia in older adults.  Archives of 
Internal Medicine, Vol. 164, February 9, 2004, pp. 327-32 
 
Editor’s comment: So how is this related to afib?  Some afibbers, myself 
included, have found paroxetine or other SSRIs useful in lengthening the 
period between episodes.  I now believe that the underlying reason for 
this is that paroxetine helps reduce sodium levels and in doing so creates 
a sodium/potassium ratio that is less prone to initiate an afib episode.  
My own plasma levels of sodium and potassium are highly unfavourable 
with sodium being at the high end of normal (144 mmol/L) and potassium 
at the low end (3.6 mmol/L).  Thus the 2-month respite in episodes 
produced by my paroxetine therapy may well have been caused by a 
temporary normalization of my Na/K ratio.  Unfortunately, my experiment 
terminated abruptly when I experienced a very frightening 58-hour 
bradycardia episode. 
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Prevention with Other Drugs 
 
 
 
New drug for atrial fibrillation 
MYTILINI, GREECE.  In 1997 Dr. Andrea Frustaci, MD and colleagues at 
the Catholic University of Rome discovered that some lone afibbers (8 out 
of 12 patients) had inflamed heart tissue (myocarditis).  Since then other 
researchers have confirmed that afibbers tend to have high levels of C-
reactive protein (CRP), a marker of inflammation.  Dr. Frustaci also 
discovered that treatment with the anti-inflammatory prednisone, a 
glucocorticoid, was effective in eliminating further episodes in afibbers 
showing signs of inflammation. 
 
Greek researchers have now followed up on Dr. Frustaci’s discovery and 
found that another glucocorticoid, methylprednisolone (Mediol), is 
effective in preventing further episodes in newly-diagnosed afibbers.  
Their clinical trial involved 52 men and 52 women who had just 
undergone cardioversion for their first afib episode.  The average age of 
the patients was 66 years (range of 52-84 years) and none of them had 
been diagnosed with heart disease.  The median CRP concentration 
among the patients at baseline was 1.14 mg/dL (11.4 mg/L) with a range 
of 0.1 to 2.58 mg/dL.  These values are clearly abnormally high as the 
normal level is about 0.1-0.2 mg/dL with 0.5 mg/dL indicating 
inflammation.  The patients were all placed on propafenone (Rythmol) 
therapy at 450 mg/day and were then randomized into a placebo group 
and an active treatment group.  The active treatment consisted of 16 
mg/day of methylprednisolone for 4 weeks tapered to 4 mg/day for 4 
months. 
 
The patients were followed up through regular examination for an average 
of 2 years.  During the follow-up period 50% of the placebo group 
members experienced another afib episode as compared to only 9.6% in 
the active treatment group.  Twenty-nine per cent of placebo group 
members developed permanent AF during follow-up as compared to only 
2% in the treatment group.  CRP levels were found to be significantly 
higher in participants who had recurrent episodes or developed 
permanent AF than in patients who did not.  In the placebo group the 
median CRP for participants who had no further episodes was 0.49 
mg/dL as compared to 2.03 mg/dL in those who did.  In the treatment 
group the afibbers with no further episodes had a median CRP level 
during treatment of 0.16 mg/dL as compared to 0.58 mg/dL in those who 
did experience another episode.  Overall, the methylprednisolone therapy 
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reduced CRP levels in the treatment group by about 80%.  The 
methylprednisolone also significantly reduced the incidence of 
palpitations. 
 
The researchers conclude that methylprednisolone therapy is effective in 
reducing the incidence of both recurrent and permanent AF in a group of 
newly-diagnosed afibbers.  The therapy would appear to be most effective 
at high CRP levels with little effect at levels of 0.6 mg/dL or lower.  They 
also suggest that CRP level is a good indicator of the likelihood of having 
further episodes or developing permanent AF.  A value above 0.62 mg/dL 
corresponds to a substantially increased risk of experiencing recurrent 
episodes, while a value greater than 1.56 mg/dL indicates a higher risk of 
developing permanent AF.  The proposed glucocorticoid 
(methylprednisolone) therapy should thus aim for a CRP level of 0.62 
mg/dL or lower. 
 
In an accompanying editorial, researchers from the Cleveland Clinic 
applaud the new findings, but caution that the treatment may have 
potential serious complications.  They also suggest that further research 
is required to determine whether the therapy only works for afibbers who 
have experienced just one episode (minimal remodeling) or would be 
applicable to afibbers of long standing as well. 
Dernellis, J and Panaretou, M.  Relationship between C-reactive protein 
concentrations during glucocorticoid therapy and recurrent atrial fibrillation.  
European Heart Journal, Vol. 25, July 2004, pp. 1100-07 
Abdelhadi, RH, et al.  New hope for the prevention of recurrent atrial fibrillation.  
European Heart Journal, Vol. 25, July 2004, pp. 1089-90 
 
Editor’s comment: It is certainly promising that methylprednisolone may 
be an effective treatment for afib.  I do have a bit of a problem though 
with the high CRP levels reported for the trial participants.  The average 
(median) baseline value was 1.14 mg/dL (11.4 mg/L).  This is very high 
considering that a value of 0.1 mg/dL (1 mg/L) is considered normal.  My 
own value is 0.03 mg/dL or 0.3 mg/L, so I would obviously be unlikely to 
benefit from the treatment.  Quite frankly, I have never, in my various 
surveys, come across anyone with levels as high as those encountered by 
the Greek researchers.  Nevertheless, any afibber with a CRP level above 
0.8-1.0 mg/dL may wish to look into the possibility of treatment with 
methylprednisolone. 
 
 
Statin drugs may help prevent atrial fibrillation 
HONG KONG, CHINA.  Statin drugs such as simvastatin (Zocor) and 
atorvastatin (Lipitor) are widely used to reduce cholesterol levels.  There is 
also evidence that they are useful in reducing systemic inflammation.  
Medical researchers at the University of Hong Kong now report that 
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statins may also be effective in preventing the recurrence of atrial 
fibrillation.  Their study involved 62 patients with lone persistent AF who 
had undergone successful electrical cardioversion between July 1998 and 
December 1999.  The average age of the patients was 61 years, 74% 
were men and 16% (10 patients) were taking statin drugs to control their 
cholesterol levels.   
 
After two years of follow-up the rate of recurrence of afib was 40% in the 
statin group and 84% in the control group for a relative risk reduction of 
69%.  The researchers believe that the anti-inflammatory properties of 
statins are involved in the observed risk reduction, but also point out that, 
“statins may also exhibit direct antiarrhythmic effects by modulating the 
fatty acid composition and physiochemical properties of cell membranes, 
with resultant alleviations in transmembrane ion channel properties”. 
 
A similar study carried out by American researchers supports the idea that 
statins may help prevent AF.  This study involved 449 patients with 
coronary artery disease, but no AF at baseline.  During a 5-year follow-up 
period 52 patients (12%) developed AF.  The researchers noted that statin 
therapy was associated with a 50-60% lower risk of developing AF and 
conclude that statin therapy in patients with chronic, stable coronary 
artery disease appear to be protective against AF.  They point out that the 
mechanism underlying the protective effect is unknown, but appears to be 
independent of the reduction in cholesterol levels. 
Siu, Chung-Wah, et al.  Prevention of atrial fibrillation recurrence by statin therapy 
in patients with lone atrial fibrillation after successful cardioversion.  American 
Journal of Cardiology, Vol. 92, December 1, 2003, pp. 1343-45 
Young-Xu, Y, et al.  Usefulness of statin drugs in protecting against atrial 
fibrillation in patients with coronary artery disease.  American Journal of 
Cardiology, Vol. 92, December 15, 2003, pp. 1379-83 
 
Editor’s comment: This is a very interesting finding and confirms that 
reducing inflammation and modifying cell membranes may be important 
aspects of afib prevention.  Statin drugs, unfortunately, have several 
undesirable potential side effects including memory loss and muscle 
disease.  These drugs also severely deplete coenzyme Q10 levels.   If 
inflammation reduction and membrane modification are indeed the 
“name of the game” then it is quite possible that high doses of fish oils (5 
grams/day) may have similar effects. 
 
 
Atrial fibrillation and statin drugs 
OSLO, NORWAY.  Statin drugs such as atorvastatin (Lipitor), lovastatin 
(Mevacor), pravastatin (Pravachol), and simvastatin (Zocor) are primarily 
used to reduce cholesterol levels, but have also been found to reduce 
oxidative stress and inflammation.  American researchers found that they 
help to prevent the development of atrial fibrillation (AF) in patients with 
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coronary artery disease and Japanese researchers recently reported that 
statin drugs might also be helpful in preventing the recurrence of AF after 
cardioversion in patients with persistent lone atrial fibrillation.  The 
Japanese study, however, was small (10 patients on statin drugs) and not 
controlled or randomized. 
 
Now Norwegian researchers report the results of a randomized clinical 
trial aimed at determining the effects of pravastatin on AF recurrence in 
114 patients who were scheduled to undergo electrical cardioversion for 
AF.  The patients were randomized to receive a placebo or 40 mg of 
pravastatin once daily for 3 weeks prior and 6 weeks after the attempted 
cardioversion.  During this time they also received warfarin to a standard 
INR of 2.0-3.5.  Twelve patients (6 in each group) converted 
spontaneously prior to cardioversion leaving 102 patients to be 
converted.  The conversion was successful in 80 patients (78%).  Six 
weeks after conversion 35% of patients in the pravastatin group had 
experienced a recurrence of AF as compared to 33% in the control group.  
Overall, 50% of the 114 patients were in AF 6 weeks after the attempted 
cardioversion either because the conversion was unsuccessful or because 
AF had recurred after a successful conversion.  The researchers conclude 
that statin drugs are unlikely to have a clinically relevant effect on the rate 
of recurrence of AF after electrical conversion. 
Tveit, A, et al.  Analysis of pravastatin to prevent recurrence of atrial fibrillation 
after electrical cardioversion.  American Journal of Cardiology, Vol. 93, March 15, 
2004, pp. 780-82 
 
Editor’s comment: The Norwegian study was significantly larger and 
better controlled than the Japanese one.  Thus it is likely that the 
Japanese findings were coincidental and that the effect of statin drugs in 
preventing AF recurrence is not significant. 
 
 
ACE inhibitors may help prevent afib 
NEWCASTLE-UPON-TYNE, UNITED KINGDOM.  British researchers report 
that pretreatment with angiotensin-converting enzyme inhibitors (ACE 
inhibitors) may help persistent afibbers stay in sinus rhythm after 
electrical cardioversion.  Their study involved 47 patients with persistent 
atrial fibrillation (AF lasting longer than 48 hours, but less than 6 months) 
who were scheduled for cardioversion.  Patients with left ventricular 
dysfunction (low left ventricular ejection fraction), valvular heart disease 
or permanent AF were excluded from the study.  
 
Twenty-four of the patients had been taking ACE inhibitors [enalapril (11), 
lisinopril (8), and captopril (5)] for at least 6 months before inclusion and 
continued to do so for the 1-year follow-up.  The researchers observed 
that the patients taking ACE inhibitors required significantly less energy to 
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effect electrical cardioversion (203 joules versus 271 joules on average) 
than did the controls.  There was also a clear difference between ACE 
inhibitor-treated patients and controls in regard to P-wave duration 1 year 
after cardioversion (135 ms versus 150 ms).  P-wave duration is 
prolonged in AF patients.   
 
Finally, there was a trend for patients on ACE inhibitors to have fewer 
hospital admissions for repeat cardioversion during the follow-up period.  
The researchers noted that the use of beta-blockers was substantially 
higher in the control group than in the ACE inhibitor group (83% versus 
4%).  Both groups had similar left atrial size (48 mm and 49 mm).  The 
researchers conclude that ACE inhibitor therapy may be useful in patients 
with persistent atrial fibrillation. 
 
Other researchers have observed substantial decreases in afib recurrence 
in patients with left ventricular dysfunction who were treated with 
enalapril (78% risk reduction) and trandolapril (47% risk reduction). 
Zaman, AG, et al.  Angiotensin-converting enzyme inhibitors as adjunctive therapy 
in patients with persistent atrial fibrillation.  American Heart Journal, Vol. 147, 
May 2004, pp. 823-27 
Al-Khatib, SM.  Angiotensin-converting enzyme inhibitors: A new therapy for atrial 
fibrillation?  American Heart Journal, Vol. 147, May 2004, pp. 751-52 
 
Editor’s comment: The results of this study look intriguing, but certainly 
should be interpreted with caution.  The majority of members of the 
control group (84%) were on beta-blockers, while only 1 patient (4%) in 
the ACE inhibitor group was taking beta-blockers.  It is well established 
that beta-blockers can increase afib frequency in vagal afibbers.  
Presumably, there would have been some vagal afibbers in the control 
group and these would likely have experienced more episodes than those 
not on beta-blockers.  Thus the lower incidence in hospital readmissions 
seen in the ACE inhibitor group could equally well stem from the absence 
of beta-blocker use as from the use of ACE inhibitors.  Nevertheless, the 
findings of less cardioversion energy requirements and a shortening of P-
wave duration in ACE inhibitor patients could well be important, but need 
confirmation in larger trials. 
 
 
ACE inhibitors may help prevent atrial fibrillation 
MONTREAL, CANADA.  Recent research has shown a clear association 
between the incidence of AF and hypertension (elevated blood pressure).  
It is estimated that hypertension is associated with the development of AF 
in about 14% of all cases.  It is also estimated that about 20% of the 
population or about 700 million people worldwide suffer from 
hypertension.  AF is now one of the fastest growing disorders.  Hospital 
admissions in the US for the condition grew from 790,000 to 2,300,000 
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between 1985 and 1999.  Clearly, this is a major and rapidly worsening 
health problem. 
 
A group of American and Canadian researchers now report that treatment 
with angiotensin-converting enzyme inhibitors (ACE inhibitors) can 
significantly reduce the incidence of new AF in hypertensives and can also 
reduce the severity of existing AF in these patients.  Their study matched 
5463 patients taking ACE inhibitors with an equal number of patients 
taking long-acting calcium channel blockers for blood pressure control.  
About 4% of the group had congestive heart failure, 10% diabetes, and 6-
7% had suffered a previous stroke.  A small percentage (2.4% and 2.3% 
respectively) had AF at the beginning of the study.  
 
After 4.5 years of follow-up the researchers determined that the incidence 
rate of new-onset AF was 1.79% per year in the ACE inhibitor group and 
1.89% in the calcium channel blocker group.  The incidence of hospital 
admissions for the patients with a first episode during the study was 
0.67% per year in the ACE inhibitor group and 0.85% per year in the 
calcium channel blocker group.  Not surprisingly, the number of patients 
admitted to hospital among the “veteran” afibbers was significantly higher 
(10.2% per year) in the ACE inhibitor group and 20.2% per year in the 
calcium channel blocker group.  The researchers conclude that ACE 
inhibitors are associated with a reduced incidence of AF in patients with 
hypertension. 
L’Allier, PL, et al.  Angiotensin-converting enzyme inhibition in hypertensive 
patients is associated with a reduction in the occurrence of atrial fibrillation.  
Journal of the American College of Cardiology, Vol. 44, July 7, 2004, pp. 159-64 
 
Editor’s comment: The benefits of ACE inhibitors among afibbers with 
hypertension are certainly noteworthy.  It may be worthwhile for 
hypertensive afibbers now taking long-acting calcium channel blockers to 
try the ACE inhibition approach. 
 
 
ACE inhibitors and atrial fibrillation 
MADRID, SPAIN.  Numerous clinical trials have evaluated the 
effectiveness of angiotensin converting enzyme (ACE) inhibitors and 
angiotensin II type-1 receptor blockers (ARBs) in the treatment of 
cardiovascular disease.  Some of these trials have provided tantalizing 
indications that ACE inhibitors and ARBs may also play a role in preventing 
atrial fibrillation.  Researchers at the Alcala University recently scoured 
the medical literature for studies from which data could be extracted to 
prove or disprove this effect.  They found 7 trials that fulfilled their 
selection criteria.  These trials involved almost 25,000 patients with 
hypertension, heart failure, ischemic heart disease or diabetes.  Four ACE 
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inhibitors (enalapril, captopril, trandolapril and lisinopril) and two ARBs 
(irbesartan and valsartan) were evaluated for at least a 12-week period. 
 
The researchers found that patients treated with ACE inhibitors or ARBs 
had about half the risk of being classified as having atrial fibrillation by 
the end of the trial as did controls.  The researchers point out that the 
renin-angiotensin system is involved in many aspects of arrhythmias and 
cardiovascular disease.  Angiotensin II is known to contribute to atrial 
electrical remodeling and enalapril has been found to reduce remodeling 
and atrial fibrosis.  ACE inhibitors dampen the activity of the sympathetic 
branch of the autonomic nervous system and enhance baroreflex 
sensitivity, thus enhancing vagal tone.  Both ACE inhibitors and ARBs also 
have potassium-sparing effects.  The researchers conclude that ACE 
inhibitors and ARBs may be beneficial in the prevention and recurrence of 
atrial fibrillation in cardiovascular disease patients.  The beneficial effects 
are likely to be more pronounced the more serious the disease and 
patients with just hypertension are likely to observe the least benefit as 
far as atrial fibrillation prevention is concerned. 
Madrid, AH, et al.  The role of angiotensin receptor blockers and/or angiotensin 
converting enzyme inhibitors in the prevention of atrial fibrillation in patients with 
cardiovascular diseases.  PACE, Vol. 27, October 2004, pp. 1405-10 
 
Editor’s comment: These studies did not include any lone afibbers, so it is 
not possible to say whether ACE inhibitors or ARBs may benefit this 
category of afibbers.  However, the fact that both classes of drugs 
increase vagal tone would make it unlikely that they would benefit vagal 
afibbers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 Journal Summaries   73 

 

Alternative Means of Prevention 
 
 
 
Supplements and arrhythmia 
CLEVELAND, OHIO.  As the limited efficacy of pharmacological drugs in 
arrhythmia prevention becomes increasingly apparent more and more 
patients are turning to vitamins, supplements and herbal medicine for 
relief.  This has now been recognized by Dr. Mina Chung, MD at the 
Cleveland Clinic.  Dr. Chung has just released a very impressive and 
comprehensive study of the use of natural remedies in arrhythmia 
prevention.  Although the study addresses both atrial and ventricular 
arrhythmias many of its conclusions are directly applicable to atrial 
fibrillation.  Some of the highlights are: 
 
Potassium – Hypokalemia or a low blood serum level of potassium (less 
than 3.5 mmol/L) has been associated with both PACs (premature atrial 
complexes) and PVCs (premature ventricular complexes).  Licorice 
consumption increases the risk of hypokalemia, as does the use of 
diuretics.  Supplementation in potassium-deficient patients with 
arrhythmias is advised to maintain a potassium concentration of at least 
4.0 mmol/L.  NOTE: 5.0 mmol/L is the upper normal limit. 
 
Magnesium – Hypomagnesemia or a low blood serum level of 
magnesium (less than 0.70 mmol/L) has been associated with an 
increased risk of arrhythmias and can be caused by the use of certain 
diuretics.  Other research (not mentioned by Dr. Chung) has shown that 
magnesium supplementation is effective in reducing PACs and PVCs. 
 
Vitamin C – A clinical trial concluded that vitamin C is effective in 
alleviating the oxidative and inflammatory stress resulting from bypass 
surgery.  Patients given vitamin C (2000 mg prior to surgery and 2 x 500 
mg/day thereafter) had half the incidence (16.3%) of atrial fibrillation 
than did controls given a placebo (34.9%).  A larger, randomized, 
controlled trial is currently underway. 
 
Coenzyme Q10 – This antioxidant and free radical scavenger is also an 
effective membrane stabilizer.  It has been found to markedly reduce 
reperfusion arrhythmias and angina and improve ventricular function. 
Heart failure patients given 50-150 mg/day of coenzyme Q10 reduced 
their incidence of arrhythmia by 63%.   Coenzyme Q10 has also been 
reported to markedly reduce PVCs. 
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Carnitine – L-carnitine has been reported to decrease the frequency of 
both atrial and ventricular arrhythmias and one study reported a marked 
reduction in PVCs in hypertensive patients given 2 grams/day of oral L-
carnitine. 
 
Fish oil – Fish oil (eicosapentaenoic acid and docosahexaenoic acid) has 
a potent membrane-stabilizing effect and has been found highly effective 
in preventing ventricular fibrillation and sudden cardiac death.  A clinical 
trial involving 79 patients with frequent PVCs concluded that fish oil 
supplementation reduced PVCs by over 70% in 44% of patients compared 
with only 15% in the placebo group. 
 
Chinese herbs  

• Tetrandrine is an extract from the herb Stephania tetrandra, 
which has calcium channel blocking activity similar to that of 
verapamil and has been found to decrease aldosterone 
production.  It can, unfortunately, also cause renal failure.  

• Mai Dong has been found highly effective in preventing PVCs with 
no observed side effects and Xin bao is reputedly effective in 
improving symptoms of sick sinus syndrome such as palpitations, 
dizziness, and chest pressure.  

NOTE: Chinese herbs should be prescribed by a Chinese Medicine 
practitioner as they are usually given in combination to avoid side effects. 
 
Other herbal medicines 

• Hawthorn (Crataegus) has been found to reduce PVCs in heart 
failure patients and also diminished fatigue, arrhythmias, and 
breathlessness brought on by exercise. 

• Garlic and Ginkgo biloba have been reported to suppress PVCs 
and ventricular tachycardia. 

• Licorice root may have antiarrhythmic effects in some patients 
and is particularly effective in preventing arrhythmias induced by 
chloroform, adrenaline, aconitine and barium chloride.  However, 
it can also provoke arrhythmias by inducing hypokalemia.   

 
Many other herbs may induce arrhythmias and should be avoided by 
sensitive AF patients.  These include ma huang (ephedra), Agnus castus, 
black cohosh, cola, mate, St. John’s wort, aconite, broom, and herbs with 
diuretic properties such as corn silk, dandelion, and uva ursi (especially if 
hypokalemia is suspected).  Many herbs and supplements interact with 
digoxin and especially with warfarin so should be avoided if these drugs 
are taken. 
Chung, MK.  Vitamins, supplements, herbal medicines, and arrhythmias.  
Cardiology in Review, Vol. 12, No. 2, March/April 2004, pp. 73-84 (145 
references) 
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Potassium: A crucial element 
DUNDEE, UNITED KINGDOM.  Human beings evolved on a potassium-rich, 
sodium-poor diet and as a consequence developed mechanisms, primarily 
the RAAS (renin-angiotensin-aldosterone system), for retaining sodium 
and excreting potassium.  Unfortunately, the modern diet tends to be high 
in sodium and comparatively low in potassium.  This creates serious 
problems, particularly in the cardiovascular system.  The human body 
contains about 3500 mmol (137 grams) of potassium of which 98% is 
found inside the cells (intracellular).  Total potassium level is maintained 
by matching renal excretion to dietary intake (about 2-6 grams/day).  
Serum (extracellular) potassium is maintained between 3.5 and 5.3 
mmol/L by shifting potassium between the intracellular and extracellular 
compartments and by excreting any excess through the kidneys. 
 
A deficiency of potassium (hypokalemia) increases the “irritability” of the 
heart and helps set the stage for atrial fibrillation.  Increasing daily 
potassium intake has been found to reduce endothelial dysfunction, 
atherosclerosis, hypertension, adrenaline (epinephrine) levels, and the 
incidence of ventricular fibrillation.  Of particular interest to afibbers is the 
finding that long-term (6-10 months) supplementation with potassium 
reduces the incidence of PVCs (premature ventricular complexes) and 
helps prevent ischemic stroke.  An added intake of just 400 mg/day has 
been found to decrease stroke risk by 40%. 
 
Remedying hypokalemia requires an adequate intake and absorption of 
magnesium.  A low magnesium level is associated with 
hyperaldosteronism, which also causes low potassium levels.  Magnesium 
is also required to run the sodium-potassium-ATPase pump, which keeps 
intracellular levels of potassium “topped up”.  In short, hypokalemia and 
hypomagnesemia (low magnesium levels) are very close cousins and both 
magnesium and potassium replenishment is necessary in order to 
normalize levels.  Although supplementation with highly absorbable 
potassium and magnesium can, in the long term, reverse hypokalemia 
and hypomagnesemia, the normalization of levels can be achieved much 
quicker with drugs designed to block aldosterone, especially the newly 
developed drug eplerenone (Inspra).  Drs. Allan Struthers and John 
Macdonald who co-authored this paper on potassium recommend that 
people who have suffered a heart attack or have developed heart failure 
should maintain a serum potassium level of at least 4.5 mmol/L in order 
to avoid ventricular fibrillation and sudden cardiac death.  Other research 
has shown that afibbers should maintain a level of at least 4.0 mmol/L. 
Macdonald, JE and Struthers, AD.  What is the optimal serum potassium level in 
cardiovascular patients?  Journal of the American College of Cardiology, Vol. 43, 
No. 2, January 21, 2004, pp. 155-61 
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Editor’s comment: I, along with PC and many other researchers and 
contributors to the Conference Room and Bulletin Board, am becoming 
increasingly convinced that a potassium (K) and magnesium (Mg) 
deficiency is the root of the afib problem for many of us.  I also believe 
that an excess of cortisol and/or aldosterone (hyperaldosteronism) is 
intimately involved.  It should be kept in mind that, as far as maintaining 
appropriate K and Mg levels, the body does not distinguish between high 
cortisol and high aldosterone levels.  Aldosterone and cortisol can dock 
with equal ease at the metallocorticoid (MC) receptors controlling K 
excretion and sodium retention and elicit the same end result.   
 
I firmly believe that the next step in our “path to victory” has to be for 
afibbers, with a regular time interval between episodes, to have blood 
renin and urine (24-hour sample), cortisol and aldosterone levels 
measured to see how widespread the problem of high aldosterone and 
cortisol levels – and a low renin level are.  The tests should be done as 
close to an expected episode as possible.  I have had my tests done and 
they showed a low to non-existent renin level combined with off-the-scale 
aldosterone and cortisol levels.  This could be indicative of an adrenal 
tumour or adrenal enlargement and I am having a CT scan to check this 
out.  (Note: The scan did not show any adrenal tumours). 
 
 

Magnesium prevents afib after heart surgery 
Postoperative atrial fibrillation is one of the major complications of 
open-heart surgery.  Researchers at McMaster University in Hamilton, 
Canada recently reviewed the results of 18 randomized trials aimed at 
determining the benefit of administering magnesium prior to surgery.  
The trials included a total of 2040 patients.  The researchers found 
that magnesium administration decreased the incidence of 
postoperative afib from 28% to 17% for a relative improvement of 
39%.  Magnesium administration did not shorten the length of stay in 
hospital nor did it affect surgery-related mortality, which was quite low 
at 0.7%. 
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 
3, 2004, Abstract #1166-211, p. 144A 

 
 
Phytic acid inhibits magnesium absorption 
ZURICH, SWITZERLAND.  Phytic acid (myo-inositol hexakisphosphate) is 
found in cereals, legumes, and oil seeds and is the major storage form of 
phosphorous in these foods.  Phytic acid is a powerful antioxidant, but 
does, unfortunately, also strongly inhibits the absorption of calcium, zinc, 
and iron.  Swiss researchers now report that phytic acid (phytates) also 
strongly inhibits the absorption of magnesium from the intestines.  Their 
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study involved 20 healthy men and women (10 men and 10 women).  The 
participants were fed test meals of phytic acid-free white bread (200 
grams/day divided between breakfast and lunch) and the same white 
bread to which either 1.49 mmol or 0.75 mmol of phytic acid had been 
added.  All meals also contained 3.6 mmol of isotope-labeled magnesium 
that was added to the bread in the form of magnesium chloride.  The 1.49 
mmol of phytic acid corresponds to the phytate content of whole-meal 
bread while the 0.75 mmol corresponds to the content of brown bread.  
The absorption of magnesium was measured as the difference between 
intake and amount excreted in the stool. 
 
The researchers found that the absorption of magnesium was reduced 
from 32.5% in phytic acid-free bread to 13% in bread containing 1.49 
mmol of phytic acid, and from 32.2% to 24.0% in the bread containing 
0.75 mmol of phytic acid.  They conclude that magnesium absorption is 
significantly inhibited by phytic acid, in a dose-dependent manner, and at 
amounts similar to those found in bread.   
Bohn, T, et al.  Phytic acid added to white-wheat bread inhibits fractional 
apparent magnesium absorption in humans.  American Journal of Clinical 
Nutrition, Vol. 79, March 2004, pp. 418-23 
 
Editor’s comment: The fact that phytic acid inhibits magnesium 
absorption is highly significant for afibbers.  I often have oatmeal porridge 
for breakfast.  Oatmeal is quite high in phytates so certainly my morning 
magnesium supplement is doing me no good at all.  Adhering to a paleo 
diet (without grains, nuts, and legumes) would clearly improve magnesium 
absorption considerably and this may well be one of the reasons why 
many afibbers have found this diet to be beneficial.  It is also of interest 
that phytic acid strongly inhibits the absorption of calcium, zinc and iron.  
Fruits and tubers are low in phytic acid even though they are good sources 
of dietary fiber. 
 
 
Fish oils reduce PVCs 
MUNICH, GERMANY.  PVCs (premature ventricular complexes) is a very 
annoying heart rhythm abnormality that affects many people, mostly men.  
PVCs are usually harmless, but are of concern if heart disease, especially 
ventricular dysfunction, is also present.  German researchers now report 
that fish oil supplementation is quite effective in reducing the frequency 
of PVCs.  Their clinical trial included 68 patients with an average 6600 
PVCs over a 24-hour period.  The patients were randomized to receive fish 
oil (providing 900 mg eicosapentaenoic acid [EPA] and 1500 mg 
docosahexaenoic acid [DHA]) or sunflower seed oil (providing 5000 mg of 
linoleic acid) daily for a 16-week period.  Twenty-four-hour Holter 
monitoring was performed at baseline and at the end of the trial period. 
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At the end of the trial, the average number of PVCs in the fish oil group 
had decreased by 48% as compared to a 25% reduction in the placebo 
group.  Overall, 44% of the patients in the fish oil group achieved a 70% or 
greater reduction in PVCs (15% in the placebo group achieved the same 
reduction).  The frequency of couplet and triplet beats decreased by 80% 
and 90% in 52% of the fish oil consumers. 
Sellmayer, A, et al.  Effects of dietary fish oil on ventricular premature complexes.  
American Journal of Cardiology, Vol. 76, November 1, 1995, pp. 974-76 
 
Editor’s comment: Supplementation with magnesium and potassium is 
quite effective in reducing PVCs.  It would seem that fish oil can be added 
to our arsenal of natural PVC “busters”. 
 
 
Antiarrhythmic properties of fish oils 
CHIETI, ITALY.  Several large clinical trials have confirmed the ability of fish 
oils to prevent sudden cardiac death in both presumably healthy subjects 
as well as in patients having suffered a heart attack (myocardial 
infarction).  Considering that sudden cardiac death, largely caused by 
ventricular fibrillation, accounts for somewhere between 250,000 and 
300,000 deaths every year in the US alone, it is clearly highly significant 
that a diet rich in oily fish or fish oil supplements may reduce the 
incidence of sudden cardiac death by up to 45%. 
 
Researchers at the Universities of Chieti and Pisa recently published a 
review of the current “state-of-the-art” in regard to fish oils and 
arrhythmias.  Highlights are: 
 

• Supplementation with fish oils shows its beneficial effect within a 
few weeks. 

• It is unlikely that the biological effects of fish oils would vary 
depending on source (oily fish or fish oil supplement). 

• Animal experiments have shown that fish oils act on individual 
myocytes (heart cells) to inhibit the excitatory Na+ current, 
stabilize the inactivated state of the Na channel, and prolong the 
effective refractory period of the cardiac cycle.  The L-type Ca++ 
current is also inhibited by fish oils and the outward flow of K+ is 
reduced.  All effects which would reduce the tendency to 
arrhythmia either by decreasing automaticity or by interfering with 
re-entry circuits. 

• Two small trials have shown a reduction in PVCs (premature 
ventricular complexes) with fish oil supplementation.  In one of 
these trials 34 participants with frequent PVCs, but no life-
threatening arrhythmias were given 2.4 grams/day of fish oils 
while the control group was given sunflower seed oil which is rich 
in linoleic acid (an omega-6 fatty acid).  PVCs decreased by 48% 
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in the fish oil group as compared to 25% in the sunflower seed 
group. 

• Fish oils have been shown to increase heart rate variability and 
there is some suggestion that they may also reduce sympathetic 
and increase parasympathetic (vagal) activity in the autonomic 
nervous system. 

• Prostaglandins and thromboxane A2, produced from arachidonic 
acid, are mostly proarrhythmic so a high intake of omega-6 fatty 
acids may be detrimental. 

 
Although most research, so far, has focused on the effect of fish oil on 
life-threatening ventricular arrhythmias it is likely than many of the 
findings may also be applicable to atrial fibrillation. 
De Caterina, Raffaele, et al.  Antiarrhythmic effects of omega-3 fatty acids: from 
epidemiology to bedside.  American Heart Journal, Vol. 146, September 2003, 
pp. 420-30 
 
 
Atrial fibrillation and fish consumption 
BOSTON, MASSACHUSETTS.  The proven cardiovascular benefits of fish oil 
consumption are many and varied.  Among the more important – 
reduction of the risk of sudden cardiac death, ventricular arrhythmias, 
stroke and heart attack as well as lowering of blood pressure and 
reduction of inflammation.  On a more esoteric level, fish oils also reduce 
vasoconstrictive responses to angiotensin II and improve left ventricular 
diastolic filling and arteriolar wall compliance.  Researchers at Harvard 
Medical School now report that regular intake of fatty fish is associated 
with a reduced risk of developing atrial fibrillation. 
 
Their study involved 4815 adults aged 65 years or better whose dietary 
intake of fish was assessed in 1989 or 1990.  During 12 years of follow-
up 980 cases of AF were diagnosed corresponding to a total incidence 
rate of 20%.  AF was diagnosed either during an annual ECG or from 
hospital discharge records.  The researchers found that the incidence of 
AF was inversely associated with the consumption of tuna or other broiled 
or baked fish.  Study participants who consumed this type of fish 1 to 4 
times per week experienced a 28% lower risk of developing AF than did 
those who consumed it less than once a month.   Participants who 
consumed fried fish or fish sandwiches (fish burgers) on a regular basis 
(once or more per week), on the other hand, had a slightly higher risk of 
developing AF than did those consuming this type of fish less than once 
per month. 
 
The researchers also observed that study participants who had a greater 
intake of tuna or other broiled or baked fish had a higher blood plasma 
content of the two main components of fish oil, eicosapentaenoic acid 
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(EPA) and docosahexaenoic acid (DHA).  No increases in EPA and DHA 
levels were noted with an increased intake of fried fish and fish burgers.  
The researchers point out that fish used for frying is generally quite lean 
and has a low content of EPA and DHA.  Furthermore, frying increases the 
meal’s content of detrimental omega-6 fatty acids, trans-fatty acids, and 
oxidation products, particularly when frying oils are reused. 
Mozaffarian, D, et al.  Fish intake and risk of incident atrial fibrillation.  
Circulation, Vol. 110, July 27, 2004, pp. 368-73 
 
Editor’s comment:  It is encouraging that the consumption of broiled and 
baked fish, especially tuna, materially reduces the risk of developing AF.  
However, there are two sides to this story.  Tuna is highly contaminated 
with mercury, so frequent consumption can certainly not be 
recommended.  It is much preferable to obtain adequate amounts of EPA 
and DHA from wild salmon or from a molecular distilled fish oil 
supplement.  It is also interesting that the study confirms that fish burgers 
and fried fish are not a viable alternative source of beneficial fish oils, 
quite the contrary. 
 
 

Vitamin C improves baroreflex sensitivity 
Baroreflex sensitivity (BRS) is an indication of how quickly the heart 
rate reacts to a change in systolic blood pressure and is related to the 
health of the autonomic nervous system.  It is measured in 
milliseconds per mm mercury and a low value has been associated 
with cardiovascular disease, diabetes and depression.  BRS declines 
markedly with age.  Researchers from the University of Colorado now 
report that an infusion of ascorbic acid (vitamin C) will completely 
eliminate BRS dysfunction in older men.  They conclude that oxidative 
stress is an important cause of the age-related decline in BRS. 
Circulation, Vol. 108, October 28, 2003, Abstract #262, p. IV-57 

 
 
Low vitamin C levels associated with increased stroke risk 
KUOPIO, FINLAND.  Several studies have concluded that low blood levels 
of vitamin C are associated with an increased risk of dying from a stroke.  
Finnish researchers now report that low vitamin C levels are also 
associated with an increased risk of actually having a stroke whether 
ischemic (caused by a blood clot) or hemorrhagic (caused by a burst blood 
vessel).  Their study involved 2419 randomly selected middle-aged men 
(42 to 60 years of age) with no history of stroke at the baseline 
examination.  The men were followed for an average of 10.4 years during 
which time 96 ischemic and 24 hemorrhagic strokes were documented.  
This corresponds to a total stroke incidence of 0.5% per year. 
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After adjusting for age, month of examination (vitamin C levels tend to 
vary with the seasons), body mass index, systolic blood pressure, 
smoking, alcohol consumption, total cholesterol level, and presence of 
diabetes or exercise-induced angina, the researchers observed that men 
with a plasma vitamin C level below 28.4 micromol/L had twice the risk of 
having a stroke when compared to men with a level above 65 micromol/L.  
The association was particularly pronounced among hypertensive men 
where low vitamin C levels were associated with a 2.6 times higher risk 
and among overweight men where low levels were associated with a 2.7-
fold risk increase.  The researchers have also observed a significant 
association between low vitamin C levels and elevated blood pressure 
(hypertension).  They conclude that a low vitamin C level is an 
independent risk factor for both ischemic and hemorrhagic stroke, 
especially among hypertensive and overweight men.  They call for clinical 
trials to test the efficacy of vitamin C supplements in the prevention of 
strokes among hypertensive and overweight (BMI greater than 25 kg/sq 
m) and obese men. 
Kurl, S., et al.  Plasma vitamin C modifies the association between hypertension 
and risk of stroke.  Stroke, Vol. 33, June 2002, pp. 1568-73 
 
Editor’s comment: Clearly vitamin C is an important component of a 
comprehensive stroke prevention program.  It is particularly important for 
hypertensive or overweight men and women (an earlier study revealed a 
similar association between low vitamin C levels and increased stroke risk 
among women).  The 50% relative risk reduction associated with high 
vitamin C levels compares favourably to the relative reductions quoted for 
warfarin (64%) and aspirin (25%).  Tissue saturation with vitamin C (about 
70 micromol/L in plasma) can be obtained by supplementing with 300-
500 mg of vitamin C three times a day. 
 
 
Cocoa may help prevent stroke 
DAVIS, CALIFORNIA.  Several studies have shown that dietary polyphenols 
help reduce mortality from coronary heart disease.  It is not entirely clear 
why this is, but it is possible that it is, at least partly, due to the fact that 
polyphenols reduce the risk of ischemic stroke.  Chocolate and cocoa are 
rich sources of polyphenols, so researchers at the University of California 
recently set out to investigate if cocoa would be beneficial in preventing 
stroke.  Their experiment included 30 healthy, non-smoking adults with no 
history of heart disease.  The participants were randomly assigned to 
consume 300 mL of a procyanidin-fortified cocoa beverage (containing 17 
mg of caffeine and 897 mg of procyanidins), 300 mL of plain water or 
300 mL of a beverage containing 17 mg of caffeine.   
 
Adenosine diphosphate (ADP) and epinephrine-stimulated platelet 
activation and platelet microparticle formation were measured in blood 
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samples drawn before beverage consumption and 2 and 6 hours after.  
There was a clear reduction in epinephrine-stimulated platelet activation 
in the cocoa group (9.6% before beverage consumption, 6.8% after 2 
hours, and 3.3% after 6 hours).  No changes were observed in the water-
consuming group, but a significant increase was noted in the group 
consuming the caffeine-containing drink.  This would indicate that it is not 
the caffeine in the cocoa that is responsible for the decrease in 
epinephrine-stimulated platelet activation.  Cocoa consumption also 
reduced ADP- stimulated platelet activation whereas water and the 
caffeine-containing drink did not.  The formation of platelet microparticles 
was reduced by about 2 thirds in the cocoa group (after 6 hours), but 
increased by 85% and 50% respectively in the water and caffeine drink 
groups.  The researchers conclude that the regular intake of cocoa or its 
active components (epicatechin and procyanidins) may help prevent 
thrombosis (blood clot formation) and thus reduce the risk of ischemic 
stroke. 
Rein, D, et al.  Cocoa inhibits platelet activation and function.  American Journal 
of Clinical Nutrition, Vol. 72, July 2000, pp. 30-35 
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Ablation - Procedures 
 
 
 
Focal ablation or total isolation? 
LEUVEN, BELGIUM.  Radiofrequency ablation in atrial fibrillation (AF) has 
evolved from locating and ablating the specific areas that produce the 
ectopy (focal points) to routinely isolating the 4 pulmonary veins from 
which the vast majority of ectopy emanates.  The focal point ablation is 
quicker, carries a reduced risk of stenosis, and involves substantially less 
radiation exposure (fluoroscopy time) to both patient and physician.  
However, there are indications that the focal point procedure may be less 
effective than total pulmonary vein isolation (PVI).   
 
Researchers at the University of Leuven report on a recent study aimed at 
evaluating the relative merits of the two procedures.  The study involved 
47 patients (32 men and 15 women with an average age of 47 years) 
25% of whom had underlying heart disease or hypertension and 5 (11%) 
of whom had persistent rather than paroxysmal AF.  A subgroup of 19 
patients (selective group) was found to have significantly more PACs 
(premature atrial beats) and runs of atrial tachycardia than did the 
remaining 28 patients (extensive group).  The patients in the selective 
group were focally ablated; that is, the ablation was directed at isolating 
the foci for the afib-originating ectopy or just the vein from which the 
ectopy originated (most often the right superior pulmonary vein).   In the 
extensive group all 4 pulmonary veins were isolated in 57% of cases, 3 
veins in 36%, and 2 veins in the remaining 7% of patients.  A vein was not 
targeted if it was too small, inaccessible or showed no sign of ectopic 
activity. 
 
The acute procedural success was 81% in the selective group and 83% in 
the extensive group.  However, 45% of all patients experienced another 
afib episode in the 6 months following the ablation while 55% did so 
within the first year.  There was no difference in recurrence rate between 
the two groups.  The average time to first recurrence was 22 days in the 
selective group and 30 days in the extensive group – a non-significant 
difference. The risk of recurring AF was higher in patients with underlying 
heart disease, hypertension, enlarged left atrium, and in those of the 
extensive group in whom not all 4 pulmonary veins were isolated.  The 
procedure time was 3.4 hours in the selective group versus 4.5 hours in 
the extensive group and the fluoroscopy time (radiation exposure) was 49 
minutes in the selective group versus 85 minutes in the extensive group.  
Two cases of stenosis (vein narrowing in excess of 50%) were observed in 
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the extensive group versus none in the selective group.  Sixty-eight per 
cent of patients in the selective group and 75% of those in the extensive 
group reported significant symptomatic improvement.    
 
The researchers conclude that selective ablation may be appropriate in 
younger patients (especially women) with no structural changes to the left 
atrium and no persistent AF.  Total PVI may be more appropriate in older 
patients with persistent AF, enlarged atria or underlying heart disease. 
Dilling-Boer, D, et al.  Ablation of focally induced atrial fibrillation: selective or 
extensive?  Journal of Cardiovascular Electrophysiology, Vol. 15, February 2004, 
pp. 200-05  
 
 

Focal point ablation may be required for women 
Electrophysiologists at the University of Pennsylvania determined the 
location of atrial fibrillation trigger points in 343 patients (85 women) 
who underwent pulmonary vein ablation (PVA).  Women were found to 
be 3 times more likely than men to have trigger points outside the 
pulmonary veins.  Thus, when performing PVAs on women, it may be 
necessary to check for other focal points and eliminate them as well. 
This would apply particularly to women who continue to have 
symptoms after a PVA. 
Circulation, Vol. 108, October 28, 2003, Abstract #2805, p. IV-617 

 
 
Comparison of pulmonary vein isolation procedures 
BOSTON, MASSACHUSETTS.  Pulmonary vein isolation (PVI) by 
radiofrequency ablation is now the most common invasive procedure for 
treating atrial fibrillation (AF).  Electrophysiology studies have shown that 
the pulmonary veins are the most likely sources of the ectopic beats that 
initiate AF.  By isolating these veins from the left atrium propagation of the 
aberrant impulses can be stopped before fibrillation develops.  Early 
versions of the procedure involved ablation inside the pulmonary veins 
and this could lead to subsequent obstruction of the veins by scar tissue 
resulting in stenosis.  Nowadays the ablation scars are placed in the 
atrium itself in the form of a ring surrounding, but not entering the vein; 
this procedure is known as segmental ostial PVI.  Fairly recently Italian 
cardiologists (Pappone, et al.) further refined the PVI procedure by 
creating the ablation scar in one large ring encompassing both left 
pulmonary veins and another encircling the right pulmonary veins.  The 
new procedure is known as circumferential extra-ostial PVI and reportedly 
almost totally eliminates the risk of stenosis. 
 
Electrophysiologists at the Massachusetts General Hospital have now 
compared the efficacy of the two procedures and conclude that the 
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circumferential extra-ostial PVI is at least as safe and effective as the 
segmental ostial PVI.  Their study included 40 consecutive AF patients 
(33% with lone AF) who underwent the segmental procedure and 40 
consecutive patients (35% with lone AF) who underwent the 
circumferential procedure.  The total time during which radiofrequency 
energy was applied was 44 minutes in the segmental group and 71 
minutes in the circumferential group.  Total fluoroscopy time was 16.4 
and 14.4 minutes respectively.  Bleeding into the pericardium 
(tamponade) occurred in two patients in the segmental group and in one 
patient in the circumferential group.  One patient in each group (2.5%) 
experienced an ischemic stroke after the procedure, but experienced 90% 
recovery after one month.  After a follow-up of 21 months, 24 patients 
(60%) in the segmental group were still in sinus rhythm as compared to 
30 patients (75%) in the circumferential group after 11 months of follow-
up.   
Mansour, M, et al.  Efficacy and safety of segmental ostial versus circumferential 
extra-ostial pulmonary vein isolation for atrial fibrillation.  Journal of 
Cardiovascular Electrophysiology, Vol. 15, May 2004, pp. 532-37 
 
 

Four- versus three-vein isolation 
Isolation (ablation) of three of the four pulmonary veins (left superior, 
left inferior, and right superior) is often, but not always, successful in 
eliminating paroxysmal atrial fibrillation.  Researchers at the University 
of Michigan have just completed a study to see if also isolating the 
right inferior vein would improve outcome.  They followed 176 PVI 
patients for one year after their procedure.  A total of 106 patients 
underwent ostial 3-vein isolation while the remaining 70 had all 4 
veins isolated.  At the end of the follow-up period 58% of the 3-vein 
patients were free of afib (using no antiarrhythmic drugs) as 
compared to 73% among the patients who had all 4 veins isolated.  
The researchers conclude that whenever feasible, the right inferior 
pulmonary vein should also be isolated during the first ablation 
procedure. 
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 
3, 2004, Abstract #828-4, p. 133A 

 
 
Pappone method explained 
MILAN, ITALY.  Dr. Carlo Pappone and his team at the San Raffaele 
University Hospital in Milan pioneered the circumferential radiofrequency 
(RF) pulmonary vein ablation technique in which the ablation lines are 
drawn so as to encircle the left pulmonary veins within one ring of scar 
tissue and the right veins within a separate ring – the two rings are 
connected with a line on the back wall of the left atrium. 
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The team at San Raffaele has been performing RF ablations since 1998 
and has now treated about 4000 patients with paroxysmal or chronic 
atrial fibrillation.  Dr. Pappone recently outlined the details of his 
procedure in an article published in the Journal of Cardiovascular 
Electrophysiology.  Here are the highlights: 
 

• All patients have an echocardiogram (transthoracic) and a 24-
hour Holter monitor evaluation a month prior to the procedure 
and are equipped with an event recorder.  Patients with chronic 
AF are placed on warfarin and need at least 3 INR values between 
2.5 and 3.5 before the procedure.  All antiarrhythmic drugs 
(except amiodarone) are discontinued for at least 5-half lives prior 
to the procedure, and all patients are admitted to hospital the day 
before. 

 
• Oral anticoagulants are stopped 3 days before and a heparin 

infusion is started the night before the procedure. 
 

• Because RF ablation in the left atrium can be uncomfortable or 
painful, an infusion of remifentanil (an opiate agonist) is started 
prior to the procedure. 

 
• The first step in the procedure itself involves the insertion of 3 

catheters through the femoral vein and their positioning at 
various points in the atria.  The positioning is done under 
fluoroscopic guidance. 

 
• Once the catheters, external electrodes, and the ultra-low 

magnetic field emitter (for the CARTO system) are in place, a 3-
dimensional map is generated (on a computer screen) which 
clearly shows the anatomy of the left atrium with specific 
emphasis on the area around the pulmonary veins.  The map is 
created using fluoroscopy, impedance measurements and the 
CARTO electroanatomic navigation system. 

 
• Once the map is created, an 8 mm Navi-Star catheter is used to 

ablate the circumferential rings.  The RF generator is set for a 
temperature between 55 and 65o C and a power limit of 100 W.  
When the posterior wall is ablated this is reduced to 55o C and 50 
W respectively in order to avoid creating a fistula to the 
esophagus.  Intracardiac echocardiography (ICE) is not used on a 
routine basis, but only for investigational purposes. 
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• Once the ablation has been completed, the maps are redrawn 
and compared to the pre-ablation ones.  Patients with a history of 
common atrial flutter also undergo ablation of the cavotricuspid 
isthmus line. 

 
• About one-third of patients develop strong vagal reflexes during 

the ablation.  The origin of the reflexes is located and the area 
ablated until the reflexes are abolished or for a maximum of 30 
seconds. 

 
• At the conclusion of the procedure, the catheters and sheaths are 

removed and a heparin infusion started.  The patients are kept 
under observation for 24 hours in a hospital bed and are 
maintained on warfarin for 3 months and amiodarone or sotalol 
as necessary for a 1-month period.  

 
• The procedure-related mortality among the 4000 patients was 

0%.  The incidence of complications was also very low with 
penetration of the heart wall and transient ischemic attack (TIA) 
being the most common at 0.2% each.  Stroke is very rare at a 
0.03% risk, and no cases of pulmonary vein stenosis were 
observed among the 4000 patients.  Some patients developed 
atrial flutter in the left atrium after the procedure, but this 
problem usually resolved itself within 5 months. 

 
• Success rates are approximately 90% for patients with 

paroxysmal (intermittent) AF and 80% for patients with permanent 
AF.  The long-term success rate for patients in whom vagal 
reflexes are eliminated during the procedure is very close to 
100%. 

 
• The total duration of the procedure is now less than 90 minutes 

from the time of insertion of the femoral sheaths. 
 

• Touch-up procedures are usually not required, but if they are, they 
are performed 6 months after the original procedure. 

 
Pappone, C and Santinelli, V.  The who, what, why, and how-to guide for 
circumferential pulmonary vein ablation.  Journal of Cardiovascular 
Electrophysiology, Vol. 15, October 2004, pp. 1226-30 

 
Editor’s comment: I can highly recommend this article for anyone 
interested in the details of RF ablation.  Professor Haissaguerre 
(Bordeaux) and Dr. Andrea Natale (Cleveland Clinic) are scheduled to 
present the details of their methods in upcoming issues of the Journal of 
Cardiovascular Electrophysiology. 
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Vagal afibbers may need special ablation techniques 
Researchers at the University of Michigan have investigated the 
relative efficacy of PVA in vagal, mixed and adrenergic afibbers.  They 
followed 224 patients with paroxysmal AF who had undergone 
successful PVA (ostial).  Most (62%) had the mixed form of afib, 14% 
(30 patients) had the vagal variety while the remaining 14% were 
adrenergic.  After an average follow-up of 13 months AF recurred in 
55% of vagal afibbers, in 35% of mixed, and in 30% of adrenergic.  
The researchers also followed 30 patients (8 vagal, 20 mixed, and 2 
adrenergic) who underwent a new procedure whereby the left atrium 
is ablated to encircle the left- and right-sided pulmonary veins.  Among 
these patients vagal and adrenergic afibbers had no recurrence while 
the recurrence rate among mixed was 15%.  The researchers 
conclude that left atrial substrate modification in addition to PVA may 
be necessary in order to ensure success among vagal afibbers. 
Circulation, Vol. 108, October 28, 2003, Abstract #2934, p. IV-645 

 
 
Evaluation of the CARTO system 
LONDON, UNITED KINGDOM.  Pulmonary vein isolation (PVI) involves 
creating lesions around the pulmonary veins, usually with an ablation 
catheter heated with radiofrequency energy.  A catheter cooled with liquid 
nitrogen (cryotherapy) may also be used.  Knowing exactly where in the 
atrium the catheter is located at any one time is a major challenge.  
Several approaches to dealing with this problem are commonly used. 
 
Fluoroscopy is a technique for obtaining “live” x-ray images of a patient.  
An x-ray beam is transmitted periodically through the patient and strikes a 
fluorescent plate coupled to an image intensifier that, in turn, is coupled 
to a video camera which relays the picture to a video screen watched by 
the surgeon.  It is clearly important to keep the fluoroscopy time as short 
as possible during the procedure so as to minimize radiation exposure to 
patient, surgeon and staff. 
 
Electrical (activation) mapping makes use of a reference electrode 
(usually placed as a patch between the patient’s shoulder blades) and a 
movable electrode.  By measuring the impedance (resistance) between 
these two electrodes it is possible to obtain an image of the atrium based 
on electrical readings.  The differences in impedance readings at various 
spots in the heart can be quite pronounced.  Moving the catheter just 
inside a vein, for example, can produce a difference of 4 ohms in the 
reading as compared to when the catheter is just outside the vein (in the 
ostial area).  This feature is clearly very useful when performing ostial 
ablation.   
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Electroanatomic mapping is a fairly new mapping and navigation system 
consisting of an external ultralow magnetic field emitter (location pad 
placed beneath the operating table), a miniature passive magnetic field 
sensor housed in the tip of a movable catheter, and a computer 
processing unit and video screen.  The system, also known as the CARTO 
system, produces a 3-dimensional, real time image of the inside of the 
atrium without the use of fluoroscopy.  Points obtained during activation 
mapping are overlaid on the CARTO map and used to guide the ablation 
probe. 
 
Ultrasound imaging, also known as Intracardiac Echocardiography (ICE), is 
a new technique.  It makes use of a rotating ultrasound probe housed in 
the tip of a special catheter.  ICE is especially useful in determining just 
the correct amount of heat to be applied to a certain spot destined for 
ablation. 
 
Researchers at St. Bartholomew’s Hospital in London recently released 
the results of a study comparing the performance of conventional 
mapping (fluoroscopy + activation mapping) with that of electroanatomic 
(CARTO) mapping.  The procedures were compared in a series of 102 
patients undergoing ablation for atrial flutter, Wolff-Parkinson-White 
syndrome, focal atria tachycardia, ischemic ventricular tachycardia or 
right ventricular outflow tract tachycardia.  Highlights of the results are: 
 

• The procedures took an average of 144 minutes with the CARTO 
system and 125 minutes with the conventional system.  However, 
the CARTO system had just been acquired, so its use was on the 
steep end of the learning curve. 

 
• The immediate success rates were similar at 91% and 93% 

(CARTO).  The rates of complications were also similar at 2.1% 
and 1.8% respectively.   

 
• The greatest advantage of the CARTO system was found to be the 

substantially reduced radiation exposure associated with its use.  
The fluoroscopy exposure time was an average 9.3 minutes with 
CARTO versus 28.8 minutes with conventional mapping – an 
impressive 68% reduction.  Radiation exposure was also 
markedly reduced from 20.8 Gray to 6.2 Gray.  This is of utmost 
importance to the health of both patient and operating room staff. 

 
• The catheter cost was slightly higher for the CARTO procedure due 

to the more complicated nature of the catheters used. 
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The British researchers conclude that the use of the CARTO system 
markedly reduces radiation exposure without sacrificing procedural 
success.  They also predict that CARTO will prove even more superior in 
more complicated procedures such as pulmonary vein ablation, especially 
once the learning period has been gone through. 
Sporton, SC, et al.  Electroanatomic versus fluoroscopic mapping for catheter 
ablation procedures: a prospective randomized study.  Journal of Cardiovascular 
Electrophysiology, Vol. 15, March 2004, pp. 310-15 
 
 
Ablation of vagal nerve endings during PVI 
MILAN, ITALY.  Italian researchers report that ablation of vagal nerve 
endings (vagal denervation) during pulmonary vein isolation (PVI) may 
improve the outcome of the procedure.  Their study involved 297 patients 
undergoing circumferential pulmonary vein ablation (CPVA) for paroxysmal 
AF.  The majority of the patients had lone AF (AF with no underlying heart 
disease).  During the procedure the electrophysiologist kept an eye out for 
vagal reflexes (sinus bradycardia, dropped beats (asystole), 
atrioventricular block or hypotension) occurring shortly after the initial 
application of radiofrequency energy (RF) to create scar tissue.  If a reflex 
was observed RF was applied for up to 30 seconds to ensure that the 
reflex stopped.  One hundred and two of the patients exhibited vagal 
reflexes during the procedure while 195 did not.  After 12 months of 
follow-up only one patient in the vagal reflex group had experienced a 
recurrence of AF (1%) as opposed to a recurrence rate of 15% in the 
group exhibiting no vagal reflexes during the procedure.   
 
Twenty-four per cent of the patients in the vagal denervation group did, 
however, develop inappropriate sinus tachycardia that disappeared within 
the month following the procedure.  It is also of interest to note that the 
average heart rate among all the patients went from 72.4 bpm prior to the 
procedure to 81.4 bpm one month after the procedure.  However, after 6 
months the average heart rate had returned to 72.5 bpm.  The 
researchers conclude that vagal denervation performed during PVI 
markedly improves the success rate in the approximately one third of 
afibbers showing clear vagal reflexes during the procedure. 
Pappone, C, et al.  Pulmonary vein denervation enhances long-term benefit after 
circumferential ablation for paroxysmal atrial fibrillation.  Circulation, Vol. 109, 
January 27, 2004, pp. 327-34 
 
Editor’s comment:  It is interesting to note that the average heart rate 
had increased by about 10 bpm one month after the procedure, but 
returned to normal within 6 months.  Several ablated afibbers have 
experienced and worried about this change; this study indicates that it is 
common and temporary.  It is also of interest that 24% of the vagally-
denervated patients experienced episodes of tachycardia (rapid 
heartbeat) after the procedure.  Several afibbers have also experienced 
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episodes of tachycardia after their PVI.  These episodes may well have 
been caused by inadvertent vagal denervation and again, would appear to 
be just a temporary phenomenon. 
 
 

Younger afibbers may require different ablation technique 
Pulmonary vein isolation (PVI) is effective in preventing future 
episodes in most afibbers.  However, for some, it is not curative.  
Researchers at the University of Pennsylvania report that trigger 
points outside the pulmonary vein area may be more common among 
younger afibbers and that additional focal point ablation may be 
required in afibbers who developed AF before the age of 35 years.  
They found that atrial tachycardia and atrioventricular reentrant 
tachycardia are important triggers in this group. 
Journal of the American College of Cardiology, Vol. 43, Suppl. A, No. 5, March 
3, 2004, Abstract #1014-207, p. 105A 

 
 
Cryoablation effective for atrial flutter 
MAASTRICT, THE NETHERLANDS.  Atrial flutter can effectively be cured by 
radiofrequency ablation of the cavotricuspid isthmus region of the right 
atrium.  Now Dutch researchers report that cryoablation (ablation using a 
nitrogen-cooled probe cooled to about –80o C) is also effective in 
eliminating atrial flutter.  Their clinical study involved 35 patients with a 
mean age of 53 years with common atrial flutter; 34 of the patients 
exhibited counterclockwise rotation.  Eighty per cent of the patients also 
had a history of AF.  In 31% of these patients the afib had developed 
during treatment of the flutter with antiarrhythmic drugs.   
 
The ablation line was created by point-by-point application of the cryo-
probe to the tissue for 3-5 minutes.  A median of 14 “burns” was applied 
at 10 sites along the line.  The mean fluoroscopy time was 40 minutes 
and the total procedure time was 220 minutes for the first 17 patients 
versus 100 minutes for the subsequent patients indicating a very steep 
learning curve.  After a mean follow-up of 17.6 months, 89% of the 
cryoablated patients were still flutter-free.  Three of the remaining 
patients underwent a repeat ablation and have been free of atrial flutter 
for 5, 6 and 11 months respectively.  It is noteworthy that 46% of the 
patients who also experienced AF prior to the ablation experienced no 
further episodes after the ablation.  It is also worth noting that the 
patients felt no pain during the procedure; radiofrequency ablation can be 
quite painful. 
Manusama, R, et al.  Catheter-based cryoablation permanently cures patients 
with common atrial flutter.  Circulation, Vol. 109, April 6, 2004, pp. 1636-39 
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Ablation - Complications 
 
 
 
Prevention of kidney damage from x-ray dyes 
DURHAM, NORTH CAROLINA.  Some x-ray, fluoroscopy, and CT scan 
procedures, notably ablation procedures and angiography, use contrast 
media (x-ray dyes) to enhance the images.  Most x-ray dyes contain 
substantial amounts of iodine and their use can result in further damage 
to the kidneys in patients already suffering from chronic renal 
insufficiency or diabetes.  Researchers at the Duke University Medical 
Center now confirm that supplementing with n-acetylcysteine (NAC) prior 
to the x-ray procedure can help prevent contrast nephropathy (kidney 
damage from the use of contrast media).  The researchers evaluated the 
results of 7 randomized, controlled trials involving 805 patients with 
chronic renal insufficiency  who were scheduled to undergo angiography 
or angioplasty.  Five of the trials compared placebo to 600 mg of NAC 
given orally twice daily for 4 doses prior to the procedure. One trial used 
400 mg twice daily for 4 doses and one used 1200 mg once before the 
procedure and once after.  The researchers found that patients who 
receive NAC prior to the procedure experienced a 56% lower risk of 
developing further renal insufficiency (rise in serum creatinine of at least 
0.5 mg/dL) following the procedure. 
Meine, TJ and Washam, JB.  N-acetylcysteine to prevent contrast nephropathy.  
American Heart Journal, Vol. 147, March 2004, pp. 440-41 
 
Editor’s comment: Although the above findings apply to patients who 
already have dysfunctional kidneys, it would seem prudent for all patients 
about to be exposed to contrast media to supplement with NAC prior to 
the procedure.  Several other clinical studies have found that 
supplementation with the antioxidant N-acetylcysteine during the day prior 
to and the day of exposure to contrast agents can markedly reduce the 
risk of kidney damage.  The studies used 600 or 1200 mg given twice 
daily accompanied by adequate hydration. Unless assurance can be given 
that contrast agents will not be used during the ablation procedure, N-
acetylcysteine supplementation for a few days around the time of the 
procedure would be a prudent preventive measure. 
 
It is also possible, but not supported by any evidence I am aware of, that 
daily N-acetylcysteine supplementation may be beneficial for afibbers 
taking amiodarone (Cordarone).  One of the major side effects of 
amiodarone is the development of hyperthyroidism associated with the 
high iodine content of this drug.  Although N-acetylcysteine is freely 
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available in health food stores, its long-term use should be cleared with a 
physician since it may aggravate some conditions, especially diabetes. 
 
 
Reduction of stroke risk during ablation 
PARIS, FRANCE.  The risk of suffering an ischemic stroke during 
radiofrequency ablation of atrial fibrillation trigger points in the left atrium, 
notably around the pulmonary vein entrances, is estimated at from 0 to 
8%.  Blood clot (thrombus) formation could, presumably, take place 
through one of the following three mechanisms: 
 

• dislodgement of preexisting thrombi by movement of catheters; 
• formation of thrombi at ablation sites; 
• formation of thrombi on the surface of catheters or the plastic 

sheaths enclosing them. 
 
Effective anticoagulation for at least a month prior to ablation and the use 
of transesophageal echocardiography (TEE) just prior to the procedure 
essentially rules out the first cause.  Formation of blood clots at the 
ablation sites has been found to be rare as long as the ablation 
temperature is kept reasonably low.  This leaves catheters or sheaths as 
the main source of blood clots.  Experiments have shown that both 
fibrinogen and von Willebrand factor adhere strongly to plastic surfaces 
and thus may initiate the formation of a blood clot. 
 
Researchers at the Lariboisière Hospital now report that increasing the 
flow of saline solution through the transseptal sheath during the 
procedure can markedly reduce stroke risk.  Their study involved 86 
patients who underwent a total of 153 ablation procedures involving the 
left atrium.  For the first group of 32 patients a flow rate of 3 mL/hour (1 
drop per minute) was used in irrigating the transseptal sheath.  The flow 
rate used in the second group of 54 patients was 180 mL/hour or roughly 
1 drop per second.  No strokes were observed in the high-flow rate group 
while a total of 5 strokes (all non-fatal) occurred in the low-flow rate group.  
There were no other significant differences between the low- and high-
flow groups that could explain the substantial difference in stroke 
incidence.   
 
The researchers believe that a high saline flowing through the transseptal 
sheath prevents clot formation by preventing reflux of blood during 
catheter movement or by washing out any blood that does get into the 
sheath or perhaps, by diluting activated coagulation factors.  The 
researchers recommend further studies to determine the optimum 
irrigation rate and to test the possible advantage of adding heparin to the 
saline solution.   
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Cauchemez, B, et al.  High-flow perfusion of sheaths for prevention of 
thromboembolic complications during complex catheter ablation in the left 
atrium.  Journal of Cardiovascular Electrophysiology, Vol. 15, March 2004, pp. 
276-83 
 

PVIs and atrial flutter 
About 2-8% of patients undergoing a successful pulmonary vein 
ablation (PVI) later develop atrial flutter in the left atrium.  
Electrophysiologists at the Cleveland Clinic report that 15 out of 613 
patients (2.4%) developed left atrial flutter within a year or two of the 
PVI.  Most of the flutter circuits originated from posterior atrial wall 
scars and recovery of ostial conduction around an average of 2 
pulmonary veins (PVs) was observed in all 15 patients.  Re-isolation of 
the affected PVs resolved the flutter problem in 14 patients.   
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 
3, 2004, Abstract #1052-207, p. 114A 

 
 
Atrial flutter after PV ablation 
MADRID, SPAIN.  Spanish cardiologists report two cases (out of 30 
ablations) in which atrial flutter developed in the left atrium after an 
otherwise successful pulmonary vein ablation.  The ablations were 
performed on a 50-year-old woman and a 25-year-old man who both had 
highly symptomatic atrial fibrillation that was not controllable with drugs.  
Both procedures involved the use of a 4 mm catheter with a target 
temperature of 50 degrees C and maximum power of 50 watts.  Activation 
mapping via an electroanatomic approach (CARTO system) was used to 
locate the veins from which the ectopics promoting the AF originated.   
 
Atrial fibrillation was successfully eliminated in both cases, but 2 months 
after the procedure both patients developed atypical atrial flutter in the 
left atrium with a 2:1 ventricular response of 125 and 150 beats/minute 
respectively (the latter case was incessant).  A new electrophysiologic 
study revealed that a flutter circuit had developed in the vicinity of the 
ablation scar tissue.  An additional short ablation procedure eliminated 
the flutter and no more AF or atrial flutter episodes were experienced over 
a 6-month follow-up period. 
 
The researchers point out that left atrial flutter occurring after a PV 
ablation should be investigated with a complete EP study and ablated as 
necessary before more drastic measures such as AV node ablation or ICD 
(pacemaker) implantation are considered. 
Villacastin, Julian, et al.  Left atrial flutter after radiofrequency catheter ablation 
of focal atrial fibrillation.  Journal of Cardiovascular Electrophysiology, Vol. 14, 
April 2003, pp. 417-21 
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Editor’s comment:  Our recent ablation survey revealed at least one case 
where an otherwise successful PV ablation resulted in the development of 
left atrial flutter.  Thus it is possible that the overall incidence of this 
complication may be somewhere around 4%.  Fortunately, it would seem 
that the condition is relatively easily corrected via an additional ablation 
procedure. 
 
 
Heart damage during radiofrequency ablation 
MANNHEIM, GERMANY.  The goal of radiofrequency ablation is to create 
strategically-placed scar tissue in the atrial wall so that aberrant electrical 
impulses can no longer cause atrial fibrillation.  The scar tissue is formed 
by burning the surface of the atrium through the use of special, heated 
catheters.  Clearly, a RF ablation is a traumatic experience for the heart 
and could have lingering after-effects.  German cardiologists recently set 
out to determine just how much damage is done to the heart during an 
ablation and how long it takes before complete healing has been 
achieved.  They used markers usually employed to determine the 
seriousness of a heart attack and compared the rise in these markers for 
simple and more complicated RF procedures.  The markers used were 
troponin I, a very sensitive indicator of necrosis (death of cells), 
interleukin-6 (IL-6), a sensitive marker for inflammation, and matrix 
metalloproteinase-9 (MMP-9), a marker for myocardial healing and repair. 
 
A total of 13 patients participated in the study – 5 had AV nodal reentrant 
tachycardia, 3 had Wolff-Parkinson-White syndrome, and 5 had atrial 
flutter.  Blood samples for marker analysis were taken before the ablation 
and on day 1 and day 120 after the ablation.  The level of troponin was 
highly elevated on day 1, particularly in the atrial flutter patients who had 
received a linear lesion rather than the fairly small focal lesions used in 
the other two groups of patients.  The troponin level in the atrial flutter 
patients on day 1 after the ablation averaged 0.83 ng/mL, which is just 
about twice the level observed after a major heart attack.  The level of the 
inflammation marker IL-6 also increased substantially on day 1 from 1.8 
pg/mL to 12.4 pg/mL in the atrial flutter group.  Both troponin and IL-6 
levels had returned to baseline by day 120.   
 
The level of MMP-9, the healing indicator, also increased substantially on 
day 1 rising from an average baseline value of 6.0 ng/mL to 49.9 ng/mL 
in the 3 groups combined.  Again, the increase in the linear ablation group 
(patients with atrial flutter) was substantially higher than in the focal 
ablation groups (102 ng/mL versus 32 ng/mL).  MMP-9 values were still 
elevated on day 120 (24.8 ng/mL compared to baseline at 6.0 ng/mL) 
indicating that complete healing and return to normalcy can take more 
than 4 months following the ablation.  The researchers conclude that RF 
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ablation induces substantial heart tissue damage and that the healing 
process can be monitored by observing MMP-9 levels. 
Brueckmann, M, et al.  Markers of myocardial damage, tissue healing, and 
inflammation after radiofrequency catheter ablation of atrial tachyarrhythmias.  
Journal of Cardiovascular Electrophysiology, Vol. 15, June 2004, pp. 686-91 
 
Editor’s comment: It is interesting that the focal ablation procedures only 
required the creation of an average of 3 lesions whereas the atrial flutter 
procedure required an average of 11 lesions.  This explains why the 
damage markers were so much higher in the atrial flutter patients.  It is a 
sobering thought that an atrial fibrillation procedure can require 50 
lesions or more and that the new circumferential procedure makes use of 
two very large linear lesions.  It is not surprising then that AF ablations 
cause greater trauma to the heart and recovery periods can be long. 
 
 

Ablation and cancer risk 
A group of American and German researchers have determined the 
radiation exposure associated with pulmonary vein isolation (PVI) for 
atrial fibrillation (15 patients) and with ablation for atrial flutter (5 
patients).  They used a biplane pulsed fluoroscopy system with a pulse 
rate of 7.5/sec.  The mean fluoroscopy time was 68 minutes in the 
PVI procedure and about 15 minutes in the atrial flutter procedure.  
The researchers estimate that this would correspond to an excess risk 
of dying from radiation-induced cancer of 2 per 1000 male patients 
and 1.5 per 1000 female patients in the case of PVI.  In contrast, the 
excess fatal cancer risk for the flutter ablation would be only 0.3 per 
1000 patients. 
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 
3, 2004, Abstract #1090-221, p. 124A 

 
 
Serious complication following PVI 
SAO PAULO, BRAZIL.  Radiofrequency ablation involves the creation of a 
scar through the application of heat to tissue.  In pulmonary vein isolation 
(PVI) the scars (“burns”) are created around the pulmonary veins (usually 
four) so as to prevent rogue electrical impulses originating from the veins 
from entering the atrium and causing fibrillation. 
 
There are several variables in radiofrequency ablation.  Catheter size, 
power (wattage) applied, temperature of tissue achieved during burn, and 
amount of time the catheter is activated during each burn.  Higher 
temperatures and longer contact times lead to more effective scar tissue 
creation, but carry the risk of subsequent stenosis and the burning of a 
hole in the atrium wall so that blood escapes into the pericardium (the 
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liquid filled sac surrounding the heart).  A fairly standard approach 
employs heating of the tissue to 50-52o C, a maximum power (wattage 
applied) of about 30-35 W, and a contact time of 20-40 seconds.   
 
Cardiologists at the University of Sao Paulo Medical School report a case 
where a 72-year-old man died after a PVI because a fistula (abnormal 
connection between two hollow organs) had been created between the 
left atrium and the esophagus.  The cardiologists used an 8 mm tip 
catheter, a power of 60 W, a contact time of 15 seconds, and achieved a 
tissue temperature of 55o C; in other words, a fairly aggressive approach.  
The patient had a seemingly successful ablation, but it was clear that the 
atrium wall had been penetrated during the procedure as evidenced by a 
sharp drop in blood pressure and the need to drain blood from the 
pericardium.  The patient later developed breathing difficulties and had 
problems swallowing solid food.  Twenty-two days after the procedure, he 
experienced seizures and 3 days later died from blood poisoning 
(septicemia) and the failure of several organs. 
 
There have been a few earlier cases reported where a fistula between the 
left atrium and the esophagus was created through the application of high 
power RF pulses to a thin left atrium posterior wall.  The Brazilian 
cardiologists suggest that decreasing RF power when ablating the 
posterior wall and inserting a gastro-esophageal tube or an esophageal 
lead could help to recognize the position of the esophagus and thus 
prevent injury.  They also point out that breathing difficulties and 
problems in swallowing solid food should be taken as an early warning 
that a fistula may have been created. 
Scanavacca, MI, et al.  Left atrial-esophageal fistula following radiofrequency 
catheter ablation of atrial fibrillation.  Journal of Cardiovascular Electrophysiology, 
Vol. 15, August 2004, pp. 960-62 

 
 

Pulmonary vein stenosis after RF ablation 
CLEVELAND, OHIO.  One of the more serious complications of pulmonary 
vein isolation by radiofrequency (RF) ablation is pulmonary vein stenosis.  
This involves the narrowing of one or more pulmonary veins due to scar 
tissue formation during the procedure.  Severe stenosis (narrowing of a 
vein by more than 70%) can lead to serious respiratory symptoms and 
may necessitate the placement of a stent in the vein.  The risk of 
pulmonary vein stenosis depends on the skill of the EP performing the 
ablation, the location (distal or ostial) of the ablation line, the temperature 
reached during ablation, and on the type of imaging system used to guide 
the ablation catheter.   
 
Researchers at the Cleveland Clinic have compared stenosis rates for 5 
different procedures. 
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1. Ostial ablation with 4 mm tip catheter using electroanatomic 

mapping (CARTO) – 71 patients 
2. Distal (within the vein) ablation guided by a lasso catheter – 25 

patients 
3. Ostial ablation guided by PV angiography and lasso catheter – 

102 patients 
4. Ostial ablation guided by intracardiac echocardiography 

(ultrasound) (ICE) – 140 patients 
5. Ostial ablation guided by ICE and the formation of microbubbles – 

270 patients 
 
Severe stenosis (narrowing of 70% or more in at least one vein) was 
detected in 15.5% of patients in group 1, 20% in group 2, 2.9% in group 
3, 1.4% in group 4, and 0% in group 5.  Moderate stenosis (50-69% 
narrowing) was observed in 4.4% of all patients, and mild stenosis (less 
than 50%) in 7.7% of all patients. 
 
The researchers also found that it could take as much as 3 months after 
the procedure before stenosis showed up in a spiral CT scan.  About 8% of 
patients having a normal scan one month after the procedure showed 
some stenosis 3 months after the procedure.  None of the patients who 
had a normal scan at 3 months progressed to stenosis at the 6- and 12-
month scans.  However, it is possible that even mild narrowing at the 3-
month scan can progress to severe stenosis, so it should not be ignored. 
Saad, EB, et al.  Pulmonary vein stenosis after radiofrequency ablation of atrial 
fibrillation.  Circulation, Vol. 108, December 23/30, 2003, pp. 3102-07 
 
Editor’s comment: The Cleveland researchers seem to have had a 
particularly bad experience with their initial evaluation of the CARTO 
system.  Other laboratories, however, have reported excellent results with 
this system. 
 
 
Reversion of pulmonary vein stenosis 
SYDNEY, AUSTRALIA.  Pulmonary vein stenosis (narrowing of the 
pulmonary vein diameter) is a possible complication of pulmonary vein 
isolation.  It is not clear whether the stenosis tends to worsen over time, 
regress on its own, or stay the same.  Australian researchers now provide 
a preliminary answer to these questions, but, unfortunately, their sample 
size was quite small.  The study involved 26 AF patients (22 lone afibbers) 
who underwent a second (touch-up) pulmonary vein isolation procedure 
an average of 129 days after the first procedure.  Angiographic images 
before and after the procedures were obtained in order to compare the 
extent of stenosis. 
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Signs of stenosis were found in 14 of 87 targeted veins after the first 
procedure, but no new stenoses were observed before the second 
procedure.  During the average 129-day time interval between the first 
and second procedures, the extent of stenosis remained the same in 8 
veins, increased in 1 vein, improved in 2 veins, and completely 
disappeared in 3 veins.  New stenoses appeared in 6 of the 68 veins 
ablated in the second procedure.  None of the patients had symptoms 
that could be attributed to stenosis.  The researchers conclude that 
progression of stenosis is uncommon in the medium-term and that about 
one-third of all cases eventually resolve themselves partially or 
completely. 
Jin, Y, et al.  Pulmonary vein stenosis and remodeling after electrical isolation for 
treatment of atrial fibrillation.  PACE, Vol. 27, October 2004, pp. 1362-70 
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Ablation - Outcome 
 
 
Long-term success of ablation 
TAIPEI, TAIWAN.  Taiwanese researchers report that the long-term risk of 
developing recurring afib after a seemingly successful ablation is quite 
low.  They followed 207 patients who had undergone a successful focal 
point or pulmonary vein ablation for an average of 30 months.  During this 
time 13 patients (6%) developed renewed afib after 12 months of being 
afib-free while another 57 patients (28%) developed renewed afib within 
12 months of the ablation mostly within the first 6 months.  The patients 
whose afib recurred within the 12 months had more AF focal points and 
were more likely to have used antiarrhythmic drugs than were the ones 
whose recurrence happened after 12 months.  Of the 13 patients with 
late recurrence 11 converted spontaneously and 7 had no more episodes 
even though they did not have a second ablation or used antiarrhythmic 
drugs.  Of the remaining 6, 5 were prescribed propafenone or amiodarone 
and subsequently had no further episodes; one underwent a second 
ablation and experienced no further episodes. 
 
The researchers conclude that the incidence of recurrent afib after a year 
or more following the ablation is quite low and that most patients who do 
have a very late recurrence do not require antiarrhythmics or a second 
ablation to prevent further episodes. 
Hsieh, MH, et al.  Clinical outcome of very late recurrence of atrial fibrillation after 
catheter ablation of paroxysmal atrial fibrillation.  Journal of Cardiovascular 
Electrophysiology, Vol. 14, June 2003, pp. 598-601 
 
 

Recurrence of afib after ablation 
Dr. Carlo Pappone and his group at the San Raffaele University 
Hospital in Milan report on the follow-up of 589 patients (55% male) 
who had undergone PVAs (ostial).  Most of the patients (417) had 
paroxysmal AF with the remainder (172) having permanent AF.  Fifty-
one per cent of them had no structural heart disease.  After a 3-year 
follow-up period 80% of successfully ablated patients were still in 
sinus rhythm while 20% had experienced renewed AF episodes.  
Recurrence tended to occur earlier among paroxysmal afibbers. 
Circulation, Vol. 108, October 28, 2003, Abstract #2814, p. IV-619 
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AF episodes after ablation 
NEWCASTLE-UPON-TYNE, UNITED KINGDOM.  Not all afibbers experience 
an instant “cure” following pulmonary vein isolation (PVI).  British 
electrophysiologists now report that as many as 30% of successfully 
ablated PVI patients may experience afib episodes in the 3 months 
following the ablation, but go on to a complete cure.  Their study involved 
50 afibbers (20 paroxysmal and 30 persistent) who underwent PVI.  
Twenty-four (48%) experienced no more episodes during a 9-month follow-
up, 10 (20%) experienced episodes during the first 3 months, but then 
remained afib-free, and the remaining 16 (32%) continued having 
episodes throughout the follow-up period and were considered to be 
“failures”.  Thus the overall success rate was 68% (the same as found in 
our November 2003 ablation survey).   
 
Patients who experienced an acute cure were less likely to have 
persistent afib, had less evidence of left atrial structural and electrical 
abnormalities, and had suffered from afib for a shorter period than had 
patients who experienced a delayed cure or no cure at all.  It is interesting 
to note that the average left atrial size prior to ablation was 38 mm in the 
acute cure group, 45 mm in the delayed cure group, and 46 mm in the 
failure group.  Three months after the procedure the corresponding 
numbers were 37 mm, 42 mm, and 46 mm respectively. 
O’Donnell, D, et al.  Delayed cure despite early recurrence after pulmonary vein 
isolation for atrial fibrillation.  American Journal of Cardiology, Vol. 91, January 1, 
2003, pp. 83-85 
 
 
Type of AF and ablation success rate 
ANN ARBOR, MICHIGAN.  Cardiologists at the University of Michigan report 
that the success rate of pulmonary vein isolation (PVI) varies depending 
on whether the patients has adrenergic, vagal or random (mixed) 
episodes prior to the ablation.  Their study involved 188 paroxysmal 
(intermittent) afibbers with a mean age of 53 years – 72% had random 
episodes, 16% had predominantly adrenergic episodes, and 12% had 
mainly vagal episodes.  Patients whose episodes occurred at least 90% of 
the time during sleep, while relaxing or after dinner were classified as 
vagal.  Those whose episodes occurred at least 90% of the time during or 
shortly after strenuous exertion or other adrenergic activation were 
classified as adrenergic and those with no clear pattern to their episodes 
were classified as random. 
 
All patients underwent segmental ostial radiofrequency ablation during 
which the left superior, left inferior, and right superior pulmonary veins 
were completely isolated from the left atrium.  The right inferior vein was 
also successfully isolated in 41% of the patients.  There were no 
significant differences in age, gender distribution, frequency of episodes, 
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number of years AF had been present, left atrial size, presence of heart 
disease or low left ventricular ejection fraction among the three types of 
afibbers.  The patients were followed for over a year (mean of 445 days) 
during which time only 50% of vagal afibbers remained free of AF 
episodes as compared to 83% of adrenergic afibbers and 69% with 
random episodes.  The presence of vagal AF was the only statistically 
significant predictor of PVI success, although the number of years AF had 
been present also correlated with success rate with an increasing 
duration of AF associated with a lower success rate.  The researchers 
conclude that, while the pulmonary veins are clearly the most likely 
sources of AF initiation in adrenergic and random episodes, there are 
equally clear additional triggers in the atrium itself when it comes to vagal 
AF.  They suggest that ablation of vagal afibbers should take this into 
account. 
Oral, H, et al.  Pulmonary vein isolation for vagotonic, adrenergic, and random 
episodes of paroxysmal atrial fibrillation.  Journal of Cardiovascular 
Electrophysiology, Vol. 15, April 2004, pp. 402-05 
 
 
Data accumulating on PVI procedure 
Pulmonary vein isolation (PVI) is becoming increasingly accepted as the 
cure of choice for atrial fibrillation.  Major centers like the Cleveland Clinic, 
the University of Michigan, the Mayo Clinic, the Bordeaux Clinic and 
several other European centers are now performing the procedure 
routinely.  As a result, reliable data are becoming available regarding the 
rates of success (no afib, no antiarrhythmic drugs) and complications for 
the procedure.  These may be summarized as follows: 
 

 Average success rate after first PVI 
 Paroxysmal afibbers* 85% 
 Persistent and permanent afibbers* 75% 
 Afibbers with underlying heart disease* 73% 
 3-vein isolation 58% 
 4-vein isolation 73% 
 
 Final success rate after touch-up 
 Paroxysmal afibbers* 95% 
 Persistent and permanent afibbers* 93% 
 Afibbers with underlying heart disease* 95% 
 3-vein isolation   - 
 4-vein isolation   - 
 
 Average fluoroscopy time 85 min. 
 Average procedure time 4 hrs. 
 Neurologic events (stroke) 1.0% 
 Severe stenosis 1.0% 
* Cleveland Clinic Data 
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It should be noted that a smaller study carried out at the University of 
Michigan found that the overall success rate after 2 years of follow-up 
was 70% for paroxysmal afibbers and only 25% for persistent afibbers.  
Overall though, it would appear that the success rate for a first PVI is 70-
75% for paroxysmal afibbers and somewhat lower for persistent and 
permanent afibbers.  A touch-up operation improves the overall success 
rate to over 90%.  The incidence of stenosis is low with the now widely 
used ostial procedure as is the risk of stroke. 
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 3, 
2004, pp. 124A-134A (abstracts) 
 
 

Scar tissue affects PVI success 
Cleveland Clinic researchers have found that the presence of scar 
tissue in the left atrium prior to a pulmonary vein isolation (PVI) 
procedure reduces the success rate for the procedure.  In a recent 
study of 613 patients undergoing PVI they observed that 31 of the 
patients had scarring in the left atrial wall.  The afib recurrence rate 
among these patients was 46% as compared to 14% among those 
with no scarring prior to the PVI. 
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 
3, 2004, Abstract #1052-224, p. 115A 

 
 
Efficacy of pulmonary vein isolation 
CLEVELAND, OHIO.  The finding by Professor Haissaguerre and colleagues 
that most AF episodes are triggered by foci firing from the pulmonary 
veins has led to the widespread use of pulmonary vein isolation (PVI) in 
the treatment of atrial fibrillation.  The PVI technique involves the creation 
of scar tissue (by radiofrequency or cryogenic ablation) around the 
circumference of the 4 pulmonary veins at the point where they enter the 
left atrium.  Initially the scar tissue was placed inside the pulmonary vein 
itself.  This, however, was found to markedly increase the risk of severe 
narrowing (stenosis) of the vein.  Today most PVI procedures aim to place 
the scar tissue in the left atrium itself in a ring around the opening where 
the vein enters (ostial ablation).  This has markedly reduced the risk of 
stenosis.  Since the perfection of ostial PVI hundreds of patients have 
undergone the procedure and enough data is now available to determine 
the relative effectiveness of PVI in relation to the age of the patient and 
the type of AF experienced (paroxysmal, persistent or permanent). 
 
Researchers at the Cleveland Clinic have looked at the outcome of ostial 
PVIs performed on 325 patients (259 men and 64 women aged between 
18 and 79 years).  All procedures were done using radiofrequency 
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ablation with a 4-mm cooled-tip catheter and circular mapping.  The 
majority (53.8%) of the patients had paroxysmal (intermittent) AF, 10.8% 
persistent AF, and 35.3% permanent AF.  They were divided into 3 groups 
– 106 patients below the age of 50 years, 114 patients between the ages 
of 51 and 60 years, and 103 patients over the age of 60 years (mean age 
of 66.6 years).  Highlights of their findings were: 
 

• Patients over the age of 50 years had a higher prevalence of 
hypertension and/or structural heart disease (60%) than did 
patients 50 years of age or younger. 

 
• There were no significant differences in duration of AF (6 years on 

average), left atrial size (43 mm on average) or left ventricular 
ejection fraction (53%) between the 3 groups. 

 
• About 12% of all patients needed a touch-up ablation to achieve 

complete isolation.  The overall recurrence rate of AF, after 1 year, 
was 17% with no significant difference between the 3 age groups.  
The recurrence rate among permanent afibbers was about 22% 
as compared to 13% for paroxysmal patients. 

 
• The incidence of severe stenosis (narrowing in excess of 70%) 

was about 2%.  There were 2 TIAs (transient ischemic attacks) 
among the 325 patients (one in the under 50 years of age group 
and one in the over 60 years of age group).  No strokes occurred 
in the two under 60 years groups, but 3 non-fatal ischemic 
strokes occurred in the over 60 years group.  All the stroke victims 
had hypertension and permanent AF and one had suffered a 
previous stroke. 

 
The Cleveland Clinic researchers conclude that PVI is a safe and effective 
treatment for afibbers of all ages. 
Bhargava, M, et al.  Impact of age on the outcome of pulmonary vein isolation for 
atrial fibrillation using circular mapping technique and cooled-tip ablation 
catheter: a retrospective analysis.  Journal of Cardiovascular Electrophysiology, 
Vol. 15, January 2004, pp. 8-13 
 
 
Recurrence of atrial fibrillation after PVI 
ANN ARBOR, MICHIGAN.  Comparatively little is known about the long-
term efficacy of pulmonary vein isolation (PVI) through radiofrequency 
catheter ablation.  Electrophysiologists at the University of Michigan have 
just released the results of a study that followed 165 PVI “graduates” for 
about 2 years after a successful PVI procedure.  The average age of the 
study participants was 53 years and none had reported any symptoms of 
afib for at least 6 months following the successful procedure.  Fifteen per 
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cent of the group underwent a “touch-up” procedure before achieving the 
afib-free condition.  The 165 successful ablatees were part of a larger 
group of 244 patients who underwent PVI, thus yielding an overall 
success rate of 68%. 
 
The researchers focused on those afibbers, in the group of 165, who had 
experienced at least one afib episode per week prior to their ablation 
(average number of episodes per month was 19).  From this group, 60 
afibbers were chosen at random for further follow-up (the study group).  At 
about 2 years after the successful PVI members of the study group were 
provided with a patient-activated, trans-telephonic, continuous loop 
recorder for 30 days and were asked to provide a 3-minute rhythm 
recording at least once a day at a randomly chosen time.  They were also 
asked to activate the recorder if they felt any palpitations or symptoms of 
AF.  Among the highlights of the study findings are: 
 

• The majority (85%) remained in sinus rhythm throughout the 30-
day study period. 

 
• One patient was documented to have experienced 2 

asymptomatic afib episodes during the observation period and 
another recorded atrial flutter on two occasions. 

 
• Seven (12%) of the patients developed symptoms of afib after 

being asymptomatic for an average of 18 months.  The average 
ventricular (pulse) rate during an episode was 130 beats per 
minute, significantly higher than the 90 bpm recorded for the 
patient with the two asymptomatic episodes. 

 
The researchers point out that the occurrence of asymptomatic episodes 
in afibbers who have undergone a successful PVI are rare indeed, even 2 
years after the procedure.  Symptomatic episodes are more frequent and 
may occur in as many as 12% of successful PVI alumni and as late as 2 
years after the procedure.  It is possible that a psychological effect is at 
work here based on the observation that the 7 patients who recorded 
symptomatic episodes during the 30-day study had been totally afib-free 
for at least 6 months before they received the event recorder. 
 
The researchers conclude that, “Because the first recurrence of AF may 
occur more than two years after pulmonary vein isolation, a long period 
follow-up is necessary to define the long-term efficacy of ablation 
procedures for AF”. 
Oral, H, et al.  Prevalence of asymptomatic recurrences of atrial fibrillation after 
successful radiofrequency catheter ablation.  Journal of Cardiovascular 
Electrophysiology, Vol. 15, August 2004, pp. 920-24 
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Asymptomatic recurrence of afib after ablation 
Researchers at the University of Michigan have completed a study to 
determine the incidence of asymptomatic AF episodes in afibbers who 
have undergone a successful catheter ablation.  Forty-seven patients 
were randomly selected to wear an event recorder for 30 days at least 
6 months after a successful ablation.  Nine patients (20%) 
experienced an average of 2 very short episodes (1-10 minutes in 
duration) during the monitoring period.  Prior to the ablation they had 
experienced an average of 17 significantly longer episodes per month. 
Journal of the American College of Cardiology, Vol. 43, Suppl. A, No. 5, March 
3, 2004, Abstract #1071-221, p. 118A 

 
 
Quantification of PVI efficacy 
LINZ, AUSTRIA.  Pulmonary vein isolation is the most common therapy for 
atrial fibrillation patients whose symptoms cannot be controlled with 
drugs.  The procedure has an estimated success rate of 75-80% for a first 
procedure and close to 90% if a second, touch-up procedure is 
performed.  The measure of success is, however, often somewhat 
ambiguous since it is not practical to continue Holter monitoring for 
months after the procedure.  Recording the frequency and duration of afib 
episodes, both symptomatic and asymptomatic, for several months prior 
to and following the PVI would clearly be the optimum way to determine 
the success of a procedure and to gauge the merits of different 
approaches to PVI.   
 
Austrian researchers now report the first attempt to quantify the efficacy 
and benefits of PVI.  Their study included 6 male and 6 female afibbers 
with an average age of 57 years and no underlying heart disease.  The 
participants had all been unable to achieve relief with antiarrhythmic 
drugs and had had an ICD (implantable cardiovascular defibrillator) 
implanted.  The ICD (Medtronic AT500) has extensive recording and data 
storage capabilities, so that long-term evaluation of daily AF frequency 
and duration is imminently feasible.  At an average 21 months after 
implantation, the 12 patients underwent PVI since the ICD was not 
controlling their symptoms adequately.  The researchers were then able to 
compare the AF severity prior to PVI with that observed after PVI.  The pre-
ablation monitoring period ranged from 11 to 29 months, while the post-
ablation period varied from 2 to 20 months.  Among the highlights of the 
study are: 
 

• Antiarrhythmic drugs were discontinued in 8 of the 12 patients 
after the PVI. 
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• The average number of AF episodes (symptomatic and 
asymptomatic) decreased from 6.4 episodes/day to 0.3 
episodes/day corresponding to a 95% improvement. 

 
• The average (median) time spent in afib (frequency x duration) 

decreased from 3.2 hours/day to 1.3 hours/day during the first 
month post-ablation, then to 0.2 hours/day at the end of 3 
months.  No further reduction was seen between 3 and 5 months 
post-ablation.  The noted improvement corresponds to an overall 
reduction in afib severity of 94%. 

 
• Quality of life scores for the 12 patients improved markedly after 

ablation and there was a very clear correlation between the afib 
burden (number of episodes x duration) and quality of life.  A 
higher afib burden was strongly associated with a poorer quality 
of life. 

 
Purerfellner, H, et al.  Quantification of atrial tachyarrhythmia burden with an 
implantable pacemaker before and after pulmonary vein isolation.  PACE, Vol. 27, 
September 2004, pp. 1277-83 
 
Editor’s comment: To my knowledge, this is the first quantitative study of 
the efficacy of pulmonary vein isolation.  The results are encouraging and 
certainly support the idea that PVI is an effective solution to intractable 
AF.  Of particular interest to newly ablated afibbers is the observation that 
improvement is not often instantaneous, but rather a gradual process 
over a 3-month period.  The finding that one’s quality of life is poor prior to 
ablation but improves markedly after, will not come as a great surprise to 
successful ablatees, but does give the rest of us some hope. 
 
 

PVI and persistent afib 
Pulmonary vein isolation (PVI) is quite effective in eliminating afib 
episodes in patients with paroxysmal (intermittent) atrial fibrillation 
(AF).  Electrophysiologists at the University of Michigan now report that 
the procedure is much less effective for persistent afibbers.  
Persistent AF is defined as AF lasting more that 7 days, but 
convertible to sinus rhythm through cardioversion.  The researchers 
performed PVI on 167 patients with paroxysmal AF and 20 patients 
with persistent AF.  After 2 years of follow-up 70% of the paroxysmal 
afibbers were still in sinus rhythm as compared to only 25% among 
the persistent afibbers.  The researchers conclude that alternative 
ablation techniques need to be developed for persistent afibbers. 
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 
3, 2004, Abstract #828-1, p. 132A 
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Cure rate after second ablation 
Cleveland Clinic researchers have evaluated the cure rate among 
paroxysmal (intermittent), persistent and permanent afibbers after a 
first and second pulmonary vein isolation (PVI) procedure.  They 
studied the afib recurrence rate after 6 months in 185 paroxysmal 
afibbers and 171 non-paroxysmal afibbers (33 persistent and 138 
permanent).  The recurrence rate after the first PVI procedure was 
15% among paroxysmal afibbers and 25% among the non-paroxysmal 
ones.  After a follow-up ablation the recurrence rates were 5.4% and 
7.1% respectively.  The researchers conclude that non-paroxysmal 
afibbers are more likely to require a second procedure to completely 
eliminate afib.  They noted that 31% of the paroxysmal afibbers 
suffered from hypertension as compared to 64% among the non-
paroxysmal ones. 
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 
3, 2004, Abstract #828-3, p. 133A 

 
 
Incidence of repeat ablation 
PHILADELPHIA, PENNSYLVANIA.  Most premature atrial complexes (PACs) 
and indeed atrial fibrillation episodes themselves originate from the area 
where the pulmonary veins join the left atrium.  This observation has 
fuelled the trend to cure atrial fibrillation by isolating the pulmonary veins 
from the atrium by the placement of scar tissue (ablation) around the 
openings of the veins, so as to prevent “rogue” electrical impulses 
originating from within the veins from reaching the left atrium wall.  Some 
electrophysiologists now routinely isolate all veins during the ablation 
procedure while others only isolate the veins actually found to generate 
PACs and AF during the electrophysiology study.  The former approach has 
a higher success rate, but the latter minimizes the risk of subsequent 
stenosis. 
 
Researchers at the University of Pennsylvania have just released the 
results of a study designed to determine the reasons for afib recurrence in 
afibbers who had undergone a seemingly successful pulmonary vein 
isolation (PVI).  Of 226 patients who had undergone a seemingly 
successful PVI 140 (62%) remained afib-free during the follow-up.  Among 
the remaining 86 patients 31 were able to control their afib with 
antiarrhythmics while 34 returned for a repeat ablation procedure within 
an average of 7 months from the original procedure.  The researchers 
found that 61% of the 84 previously isolated pulmonary veins (an average 
of 2.5 veins per patient) had regained some electrical activity while 39% 
remained completely isolated.  They also identified 50 new trigger points 
(for PACs and AF), of which, 54% originated from previously isolated veins.  
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The 34 patients were followed for an additional 13 months after their 
repeat ablation.  At the end of the follow-up period 82% were still in sinus 
rhythm giving an overall success rate of 74% among the original 226 
patients. 
Gerstenfeld, EP, et al.  Incidence and location of focal atrial fibrillation triggers in 
patients undergoing repeat pulmonary vein isolation.  Journal of Cardiovascular 
Electrophysiology, Vol. 14, July 2003, pp. 685-90 
 
 
Heart disease does not affect PVI outcome 
CLEVELAND, OHIO.  Pulmonary vein isolation (PVI) has become an 
accepted therapy for patients with lone atrial fibrillation (LAF), that is atrial 
fibrillation (AF) without underlying heart disease.  Until now it has 
generally been believed that the mechanisms of LAF and AF with 
underlying heart disease were somehow different and that PVI was 
therefore unlikely to work in AF patients with underlying heart disease.  
Researchers at the Cleveland Clinic have now dispelled this notion.   
 
Their study involved 377 patients who underwent PVI using intracardiac 
echocardiography (ICE) guided circular mapping of the pulmonary vein 
ostia.  A subgroup of 183 patients had underlying heart disease as 
indicated by a left ventricular ejection fraction of less than 40%, a history 
of cardiac surgery or significant aortic or mitral valve disease.  All patients 
were followed for an average of 15 months.  The success rate (no afib, no 
drugs) of the first PVI procedure was 69% in the LAF patients and 73% in 
the AF patients with underlying heart disease.  A second PVI increased the 
overall success rate to 98% in the LAF group and 95% in the heart 
disease group.  The total procedure time was 4 hours in both groups with 
a fluoroscopy time of 83 and 87 minutes respectively.  There was 1 
cerebrovascular event (stroke or TIA) in the LAF group and 3 (1.6%) in the 
heart disease group and the rate of severe pulmonary vein stenosis was 
1% in both groups.  The researchers conclude that PVI is just as effective 
in AF with underlying heart disease as it is in LAF. 
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 3, 
2004, pp. 133A-134A (abstract) 
 
Editor’s comment: It is interesting that the overall success rate for the 
initial PVI was only 71% and that a touch-up was required to bring it to 
95%.  Also of interest is the finding that a large left atrial size (49-52 mm) 
was not associated with a lower success rate. 
 
 
Successful PVI improves quality of life 
LINZ, AUSTRIA.  A group of Austrian and Dutch researchers has compared 
Quality of Life (QOL) scores in patients before and after pulmonary vein 
ostial isolation (ostial PVI).  Their study group included 89 patients, 75 of 
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whom provided complete data for QOL comparison.  QOL was measured 
with the Medical Outcomes Short Form 36 Health Status Questionnaire 
(SF-36) and the Symptom Checklist (SCL).  The researchers compared 
baseline QOL scores between the PVI group, a group of healthy non-
afibbers, and a group of afibbers treated with antiarrhythmic drugs.  Not 
surprisingly, they found that the QOL scores of the members of the two 
afib groups were “remarkably poor”.   
 
Three months after undergoing the PVI procedure, 55% of the patients 
were completely free of afib and off all drugs, 34% had no further 
episodes, but had to continue their drugs, while 11% showed no 
improvement at all.  At 6 months following the PVI the QOL scores of the 
lucky 55% were equivalent to scores for healthy non-afibbers.  Those still 
on drugs or not improved at all still had a “remarkably poor” quality of life. 
 
It is interesting and a little disconcerting that serious adverse events 
occurred in 9 (12%) of the 75 PVI patients.  Significant stenosis was 
observed in 6 patients of whom 3 had to undergo another procedure to 
remedy the situation.  Other complications involved pericarditis 
(inflammation of the pericardium), tamponade (blood collecting in the 
pericardial sac) requiring drainage, and thyrotoxicosis after repeated x-ray 
dye (contrast medium) injections.  This particular complication required 
removal of the thyroid gland and presumably, lifelong thyroid therapy. 
Purerfellner, H, et al.  Quality of life restored to normal in patients with atrial 
fibrillation after pulmonary vein ostial isolation.  American Heart Journal, Vol. 
148, August 2004, pp. 318-25 
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Stroke Risk Factors 
 
 
 
New model for stroke risk prediction 
FRAMINGHAM, MASSACHUSETTS.  Several studies have found that AF 
confers an increased risk of stroke.  Fortunately, there is now a growing 
recognition that not all afibbers are at increased risk.  As a matter of fact, 
it is becoming increasingly clear that it is not AF as such that increases 
stroke risk, but rather the comorbidities (other health problems) that often 
accompany AF. 
 
A prestigious group of cardiologists and researchers from four US medical 
schools and universities now propose a new classification scheme which 
can reliably be used to estimate the stroke risk for an individual afibber.  
The researchers used data from 705 participants (mean age of 75 years, 
48% women) in the Framingham Heart Study who had been diagnosed 
with AF and who were not being treated with warfarin.  During a 4.3-year 
average follow-up period 111 of the participants experienced a stroke 
(ischemic or hemorrhagic) and 485 died from stroke or other causes. 
 
The researchers found that advancing age, female sex, high systolic blood 
pressure, a prior stroke or TIA, and the presence of diabetes were the 
main factors in determining stroke risk.  Thus a 74-year-old man with no 
hypertension, no diabetes and no prior stroke or TIA would have an 
annual stroke risk of 1.4% - quite similar to that experienced in the 
general population.  A 74-year-old woman with none of the 
aforementioned risk factors would have a somewhat higher annual stroke 
risk at 2.6%.  Fourteen per cent of the study participants had a risk score 
of 4 or less corresponding to a predicted average annual stroke rate of 
1.5% or less.  In actual fact, this group had an annual stroke rate of 1.1% 
indicating that the risk prediction model is, if anything, conservative. 
 
The researchers conclude that afibbers with a predicted annual stroke 
risk of 2% or less may not realize additional benefit from warfarin 
compared with aspirin and their risk of stroke may not exceed the risk of 
life-threatening bleeding with warfarin.  Thus anticoagulation therapy may 
not be justified in individuals with low predicted rates of stroke. 
 
They also evaluated the risk factors for stroke or death from any cause.  In 
order to come up with an accurate prediction scheme they removed 
gender as a variable and added smoking, congestive heart failure, heart 
murmur (valvular heart disease), and left ventricular dysfunction to the 
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risk factors.  According to the risk table a 74-year-old male or female 
afibber with no other risk factors would have a risk of having a stroke or 
dying of 6% per year.  NOTE: A summary of the published article and an 
Excel spreadsheet for calculating individual risk can be found at: 
 
www.medscape.com/viewarticle/462627_print  
and 
http://www.nhlbi.nih.gov/about/framingham/stroke.htm
 
Wang, Thomas J., et al.  A risk score for predicting stroke or death in individuals 
with new-onset atrial fibrillation in the community.  Journal of the American 
Medical Association, Vol. 290, August 27, 2003, pp. 1049-56 
Waldo, Albert L.  Stroke prevention in atrial fibrillation.  Journal of the American 
Medical Association, Vol. 290, August 27, 2003, pp. 1093-95 (editorial) 
 
Editor’s comment: This extension of the Framingham Heart Study clearly 
supports the conclusion that lone afibbers with none of the specified risk 
factors for stroke are at low risk and will not benefit from anticoagulation 
with warfarin.  I calculated my own stroke risk to be 1.2% per year (not 
taking into account the stroke prevention obtained from a healthy diet 
and lifestyle, supplementation with vitamin E, ginkgo biloba and fish oils 
as well as aspirin during and after an episode).  This is well within the 
normal range and substantially lower than the suggested cut-off point for 
warfarin therapy of 2.0%.  I believe this study should provide sufficient 
“ammunition” for low-risk afibbers who wish to question their physician’s 
recommendation to initiate warfarin therapy. 
 
 

Homocysteine levels linked to stroke risk 
Researchers at the Sheba Medical Center in Israel have confirmed 
that a high blood level of homocysteine (a sulfur-containing amino 
acid derived from methionine) increases the risk dramatically of 
suffering an ischemic stroke.  Their study involved over 3,000 men 
and women with congestive heart failure.  They conclude that a high 
homocysteine level increases the risk of stroke nearly 5-fold even 
after adjusting for traditional risk factors such as hypertension, high 
cholesterol/triglyceride levels, diabetes, and smoking.  They also point 
out that high homocysteine levels are a risk factor for atherosclerosis, 
cognitive decline and Alzheimer’s disease, and can worsen the 
symptoms of Parkinson’s disease.  NOTE: Elevated homocysteine 
levels can be safely and effectively lowered by supplementation with 
folic acid (400-800 micrograms/day), vitamin B6 (50-100 mg/day) 
and vitamin B12 (1 mg/day taken sublingually). 
Italian Heart Journal, Vol. 4, September 2003, pp. 577-79 

 

http://www.medscape.com/viewarticle/462627_print
http://www.nhlbi.nih.gov/about/framingham/stroke.htm
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Stroke risk in AF patients correlates with CRP levels 
CLEVELAND, OHIO.  C-reactive protein (CRP) or, more specifically, high 
sensitivity CRP has emerged as an important indicator of systemic 
inflammation.  A recent study of 5000 healthy individuals found that 
values varied between 0.01 mg/dL (0.1 mg/L) and 0.38 mg/dL (3.8 
mg/L) with a median of 0.16 mg/dL (1.6 mg/L).  CRP values tend to 
increase with age and are generally higher in men than in women. Typical 
normal values are 0.06 mg/dL for men between the ages of 20-29 years 
and 0.17 mg/dL for men aged 70-79 years.  Corresponding values for 
women are 0.032 mg/dL and 0.13 mg/dL respectively. 
 
A value higher than 0.38 mg/dL (3.8 mg/L) is generally considered an 
indication of a systemic inflammation.  (For a thorough discussion of CRP 
please see http://www.yourhealthbase.com/database/rheart_CRP.htm). 
 
British researchers recently reported an association between the 
presence of blood clots (thrombi) in the left atrium and high CRP levels in 
AF patients.  Researchers at the Cleveland Clinic now confirm these 
observations and add the important finding that high CRP levels are 
generally associated with an increased risk of ischemic stroke.  The 
Cleveland study involved 104 afibbers who underwent transesophageal 
echocardiography (TEE) and had their CRP levels measured within 1 week 
of the TEE.  The researchers observed significantly higher CRP levels in 
men (median 0.59 mg/dL), patients with hypertension (median 0.48 
mg/dL), patients with coronary artery disease (median 0.78 mg/dL), and 
in patients with severe mitral regurgitation (median 0.67 mg/dL).  
Afibbers with significant TEE risk factors (presence of thrombi in left 
atrium, severe spontaneous echo contract or inadequate blood flow from 
left atrial appendage [emptying velocity of 20 cm/sec or less]) were found 
to have an average (median) CRP value of 1.0 mg/dL, while those without 
TEE risk factors had a median value of 0.30 mg/dL.  The researchers also 
found a strong correlation between CRP levels and overall stroke risk 
(according to SPAF criteria).  Patients with an average CRP level of 0.21 
mg/dL (0.08 to 0.68) had a low stroke risk, those with an average level of 
0.47 mg/dL an intermediate risk, and those with a level of 1.21 mg/dL 
had a high risk. 
 
The researchers conclude that high CRP levels (greater extent of systemic 
inflammation) are associated with a greater risk of ischemic stroke and a 
greater chance of finding thromboembolic abnormalities on a TEE.  They 
speculate that, apart from being an indicator of systemic inflammation, 
high levels of CRP in themselves can increase the synthesis of tissue 
factor, an important initiator of blood coagulation. 
Thambidorai, SK, et al.  Relation of C-reactive protein correlated with risk of 
thromboembolism in patients with atrial fibrillation.  American Journal of 
Cardiology, Vol. 94, September 15, 2004, pp. 805-07 

  

https://www.yourhealthbase.com/database/rheart_CRP.htm
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Editor’s comment: The finding that afibbers with a CRP level of 0.2 mg/dL 
or lower have a low risk of ischemic stroke and a low risk of thrombus 
formation in the left atrium is of significant importance.  My own CRP level 
is 0.03 mg/dL, thus supporting my decision to forego warfarin therapy.  
Maintaining a CRP level at or below 0.2 mg/dL is clearly important for 
afibbers.  Fortunately, there are many effective, natural approaches for 
accomplishing this. 
 
 
Stroke risk linked to cognitive decline 
BOSTON, MASSACHUSETTS.  Hypertension, diabetes, smoking, 
cardiovascular disease, and elevated cholesterol levels are among the 
major risk factors for ischemic stroke.  Researchers at Boston University 
now report that a decline in cognitive function is also associated with an 
increased risk of experiencing a stroke within 10 years of assessment.  
The researchers tested the cognitive performance level of 2175 members 
of the Framingham Offspring Study.  The tests included visual-spatial 
memory, attention, organization, scanning, abstract reasoning, and verbal 
learning and memory.  After adjusting for other known stroke risk factors 
the researchers conclude that a significant decline in cognitive function is 
associated with an increased 10-year risk of stroke.  They speculate that 
the mechanism underlying cognitive decline is related to the mechanism 
causing an increased risk of stroke. 
Elias, MF, et al.  Framingham stroke risk profile and lowered cognitive 
performance.  Stroke, Vol. 35, February 2004, pp. 404-09 
 
 

Stress and stroke risk 
Danish researchers have found a correlation between self-reported 
stress levels and the risk of a fatal stroke.  Over 12,000 Danish men 
and women participated in the study.  After 13 years of follow-up a 
total of 929 first strokes had occurred (0.6% per year) of which 207 
(22%) were fatal within 28 days of onset of symptoms.  Participants 
who reported a high stress intensity had an 89% higher incidence of 
fatal stroke than did participants who reported no stress.  Participants 
who felt stressed on a weekly basis had a 49% higher fatal stroke rate 
than did non-stressed persons.  The researchers point out that the 
trend towards increased stroke risk with increasing self-reported 
stress level was weak and that the observed correlation may be due 
to the fact that people who consider themselves stressed generally 
have an unhealthy lifestyle and an overall unfavourable risk profile for 
stroke. 
Stroke, Vol. 34, April 2003, pp. 856-62 
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Heavy exercise may increase stroke risk in afibbers 
MAGDEBURG, GERMANY.  German researchers have just completed a 
study aimed at determining if physical exercise affects platelet 
aggregation and blood coagulation in people with persistent lone atrial 
fibrillation (LAF).  An increase in either parameter could translate into an 
increased risk of ischemic stroke.  The study involved 13 persistent 
afibbers and 13 matched controls in normal sinus rhythm.  The LAF 
patients were all effectively anticoagulated with warfarin.  All participants 
underwent bicycle ergometry using a respiratory gas exchange technique 
for 20 minutes at one-third of their age adjusted maximal workload 
(moderate exercise).  The workload was then increased until maximum 
exercise capacity was achieved (heavy exercise).  The following markers 
were determined in all participants throughout the study: 
 

• Von Willebrand factor (a marker of endothelial dysfunction) 
• Platelet factor-4 (a marker of platelet activation) 
• Beta-thromboglobulin (a marker of platelet activation) 
• Prothrombin fragments 1 and 2 (a coagulation marker) 
• Fibrinogen levels. 

 
The researchers found that levels of platelet factor-4 and beta-
thromboglobulin increased significantly in LAF patients during heavy 
exercise, but not during moderate exercise.  Exercise, whether moderate 
or heavy, had no significant effect on platelet activation in participants in 
normal sinus rhythm.  The level of von Willebrand factor increased by 
about 24% in all participants during maximal exercise while the level of 
prothrombin fragments 1 and 2 only increased in the patients in sinus 
rhythm, thus indicating that warfarin does effectively interfere in the final 
step of the coagulation pathway. 
 
The researchers conclude that heavy exercise increases platelet activity 
and von Willebrand factor levels during atrial fibrillation, but that 
moderate exercise has no detrimental effect on platelet activation or 
coagulation.  They recommend further studies to determine whether 
heavy physical exercise is a risk factor for stroke in patients with AF. 
Goette, A, et al.  Effect of physical exercise on platelet activity and the von-
Willebrand-factor in patients with persistent lone atrial fibrillation.  J Interv Card 
Electrophysiol, Vol. 10, No. 2, April 2004, pp. 139-46 
 
Editor’s comment: The finding that vigorous physical exercise increases 
platelet activation and thus possibly the risk of stroke in patients with 
persistent LAF points to the advisability of going easy on the exercise 
when in afib.  Heavy physical exercise also increases cortisol levels and 
vagal tone, so moderation is also important in avoiding afib episodes, 
especially among vagal afibbers. 
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Air pollution and stroke 
Researchers at the Taiwan Institute of Public Health report that the 
degree of air pollution directly affects the number of hospital 
admissions for stroke, both ischemic and hemorrhagic.  The 
researchers correlated pollution levels in Kaohsiung with the number 
of strokes encountered on a particular day.  The study period ran from 
1997 through 2000 and included 23,179 stroke admissions.  They 
found that high levels of carbon monoxide (CO), sulfur dioxide (SO2), 
ozone (O3), nitric oxide (NO2), and inhalable particulate matter (PM10) 
were significantly associated with stroke admission on a warm day 
(temperature above 20 degrees C).  On a cooler day only CO levels 
were associated with stroke admissions.  By far the most significant 
associations were observed between stroke admission and air levels 
of NO2 and PM10.  Higher levels of these two pollutants corresponded 
to a 50% increase in stroke admissions as compared to normal levels. 
Stroke, Vol. 34, November 2003, pp. 2612-16 

 
 
Risk of stroke after TIA 
OXFORD, UNITED KINGDOM.  It is estimated that about 15% of ischemic 
strokes are preceded by a TIA (transient ischemic attack) or a minor 
stroke.  A TIA may produce symptoms similar to that of a stroke, but lasts 
only a few minutes.  It is important that TIAs and minor strokes be 
diagnosed quickly and preventive treatment initiated as soon as possible 
after the event.  North American guidelines recommend that assessment 
and investigation be completed within one week of the event while British 
guidelines allow two weeks for assessment to take place. 
 
Researchers at the Radcliffe Infirmary now report that the risk of another 
stroke during the first weeks after a TIA is much higher than previously 
assumed (1-2% at 7 days and 4% at 1 month).  Their study included 87 
patients who had experienced a TIA and 87 who had suffered a minor 
stroke.  Forty-one per cent of the TIA patients had already experienced a 
previous TIA or stroke, 55% were being treated for hypertension, and 32% 
had high cholesterol levels – so these patients were by no means healthy.  
It is of interest to note that 51% of them had taken aspirin or other 
antiplatelet agents prior to suffering the TIA indicating that these agents 
provide limited protection. 
The researchers found that 8% of patients suffered a minor or major 
stroke within 7 days of the first event, 11.5% experienced another stroke 
within the first month, and 17.3% did so within 3 months.  Of the 15 
strokes suffered by TIA patients within the 3-month follow-up period 10 
were minor strokes and 2 were fatal.  Of the 16 strokes suffered by 
patients with minor stroke as the baseline event 4 were fatal and 2 
resulted in increased disability at 3 months.  The researchers conclude 
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that the 2-week guideline for assessment after a TIA or minor stroke is 
unacceptable and that patients need to be examined as soon as possible 
after the event. 
Coull, AJ, et al.  Population based study of early risk of stroke after transient 
ischemic attack or minor stroke: implications for public education and 
organization of services.  British Medical Journal, Vol. 328, January 26, 2004 
 
 
Hypertension and stroke 
SEOUL, KOREA.  Hypertension (high blood pressure) is a potent risk factor 
for stroke.  It is, however, not clear whether the risk increases more with 
rising blood pressure in the case of ischemic stroke (stroke caused by a 
blood clot) or in the case of hemorrhagic stroke (stroke caused by a burst 
blood vessel).  Researchers at the Seoul National University have just 
released a report which throws considerable light on this question.  Their 
study involved 955,000 public servants and teachers who were followed 
through biennial health examinations for 10 years.  During the 9.5 million 
person-years of observation 14,057 strokes occurred.  Of these, 10,716 
had complete diagnostic information; 2695 strokes were classified as 
hemorrhagic, 5326 as ischemic, 964 as subarachnoid hemorrhage 
(bleeding into the space surrounding the brain and spinal cord), and 1731 
were of undetermined origin. 
 
The researchers noted that the increase in stroke incidence with 
increasing blood pressure was much steeper for hemorrhagic stroke than 
for ischemic stroke.  Participants with stage 1 hypertension (140-159/90-
99 mm Hg) were 2.76 times more likely to suffer an ischemic stroke than 
were participants with normal blood pressure (less than 140/90 mm Hg).  
However, participants with stage 1 hypertension were 4.9 times more 
likely to suffer a hemorrhagic stroke than were those with normal blood 
pressure.  Participants with stage 3 hypertension (greater than 180/110 
mm Hg) were 9.56 times more likely to suffer an ischemic stroke, but 
28.83 times more likely to suffer a hemorrhagic stroke than were 
participants with normal blood pressure. 
Song, YM, et al.  Blood pressure, hemorrhagic stroke, and ischemic stroke: the 
Korean national prospective occupational cohort study.  British Medical Journal, 
Vol. 328, February 7, 2004, pp. 324-25 
 
Editor’s comment: The finding that the risk of hemorrhagic stroke 
increases much more sharply with an increase in blood pressure (above 
normal) than does the risk of ischemic stroke is of considerable interest 
when considering the use of warfarin in stroke prevention.  The use of 
warfarin in patients with stage 2 (160-179/100-109 mm Hg) or stage 3 
hypertension may be counterproductive because warfarin therapy 
markedly increases the risk of hemorrhagic stroke, which is already high 
in this group of patients. 
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Blood clot formation during pulmonary vein ablation 
Researchers at the Mayo Clinic report that blood clots (thrombi) form 
in the heart during a PVA despite adequate anticoagulation with 
warfarin and intravenous heparin.  They analyzed ICE (intracardiac 
echocardiography) images taken during PVA in 270 patients and 
found that 21 (8%) of them had one or more thrombi despite the fact 
that TEE (transesophageal echocardiography) had shown no evidence 
of thrombi prior to the procedure.  Most of the thrombi (76%) were 
located on the catheters and could be removed from the heart by 
withdrawing the catheters with aspiration (suction).  The researchers 
conclude that ICE is effective in detecting thrombi formed during PVA 
and that this permits the expeditious withdrawal of affected catheters 
thus avoiding potential complications. 
Circulation, Vol. 108, October 28, 2003, Abstract #1513, p. IV-321 

 
 
Atrial thrombus formation in AF patients 
BIRMINGHAM, UNITED KINGDOM.  A blood clot formed in the left atrium 
or the left atrial appendage (LAA) is a significant source of ischemic stroke 
in afibbers with underlying heart disease or heart failure.  The presence of 
clots in the atrium or LAA can be determined through transesophageal 
echocardiography (TEE).  TEE differs from the normal transthoracic 
echocardiography in that the ultrasound probe is positioned in the 
esophagus rather than on the outside of the chest wall.  TEE cannot only 
pick up clots, but can also be used to give an indication of the extent of 
dense spontaneous echo contrast (SEC).  Dense SEC, in turn, is 
considered an indication of the likelihood that a clot will form.  TEE is 
increasingly used in preparation for cardioversion and pulmonary vein 
ablation. 
 
British researchers recently set out to determine the factors influencing 
the presence of dense SEC and actual clots in patients with permanent 
(chronic) atrial fibrillation and risk factors such as heart disease, heart 
failure, diabetes, prior stroke, or hypertension.  All the patients had been 
on warfarin (INR=2.0-3.0) for at least 3 weeks prior to the study.  The 
researchers found that 3 out of 37 patients had a blood clot in the LAA 
and 22 had dense SEC.  The patients all had significantly elevated levels 
of C-reactive protein (CRP) and tissue factor when compared to healthy 
controls.  CRP, soluble P-selectin, and hematocrit levels were higher 
among AF patients with dense SEC than in those without.  Twenty-eight 
patients (76%) had one or more risk factors for thromboembolism (dense 
SEC, plaque in the descending aorta, LAA thrombus or slow emptying 
velocity of the LAA). 
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Upon considering all their findings, the researchers concluded that an 
elevated hematocrit level was the only variable which was significantly 
related to the presence of one or more risk factors and to the presence of 
dense SEC.  The risk of dense SEC increased by 40% for each 1% 
increase in hematocrit.  Hematocrit or packed cell volume is determined 
as the volume of red cells (erythrocytes) in the blood expressed as a 
percent of total blood volume.  The researchers speculate that increased 
hematocrit may increase dense SEC directly due to increased 
concentration of erythrocytes or indirectly by promoting blood stagnation. 
Conway, DSG, et al.  Relation of interleukin-6, C-reactive protein, and the 
prothrombotic state to transesophageal echocardiographic findings in atrial 
fibrillation.  American Journal of Cardiology, Vol. 93, June 1, 2004, pp. 1368-73 
 
Editor’s comment: The fact that over two-thirds of the patients had blood 
clots or dense SEC after at least 3 weeks of warfarin treatment does not 
speak highly of warfarin’s efficacy in protecting against embolism in the 
left atrium.  It is quite likely that nattokinase would be equally or more 
effective.  There is no evidence that lone afibbers with no other risk 
factors for stroke have an elevated risk of clot formation in the left atrium 
or LAA.  Nevertheless, the findings concerning CRP and hematocrit levels 
are intriguing.  Low levels of these factors would seem to be protective 
against embolism (and possibly stroke).  It is likely that CRP levels can be 
reduced by the use of natural anti-inflammatories and high hematocrit 
levels may respond to increased water intake. 
 
 

New, quick stroke diagnosis 
Being able to quickly distinguish between an ischemic stroke (a stroke 
caused by a blood clot) and a hemorrhagic stroke (a stroke caused by 
a burst blood vessel) is of crucial importance.  The effects of an 
ischemic stroke can be minimized if a clot-dissolving drug is injected 
soon after the event.  However, if the drug is injected in the case of a 
hemorrhagic stroke the resulting increased bleeding can be fatal.  
Current practice involves the use of a CT scan to determine stroke 
type.  An American diagnostics company has now developed a new 
test that quickly and accurately determines stroke type by measuring 
the blood level of six proteins released by the brain during a stroke.  
The equipment needed for the test is small and portable and results 
are available within 15 minutes.  Large clinical trials are about to 
begin in 15 medical centers in the USA. 
New Scientist, March 20, 2004, p. 11 
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Stroke Prevention 
 
 
 
Guidelines for preventing heart disease and stroke 
CLEVELAND, OHIO.  Physicians at the Cleveland Clinic have summarized 
the latest American Heart Association (AHA) guidelines for preventing 
heart disease and stroke.  Highlights are as follows: 
 

• Smoking – Do not smoke and avoid secondhand smoke. 
• Diet – Adopt a healthy eating pattern emphasizing fruits and 

vegetables.  Saturated fat intake should be less than 10% of 
calories, daily cholesterol intake less than 300 mg, trans-fatty 
acids should be avoided, and salt intake should be less than 
2400 mg/day. 

• Cholesterol levels – Total cholesterol level should be 200 mg/dL 
(5.2 mmol/L) or less, HDL cholesterol should be greater than 40 
mg/dL (0.9 mmol/L) for men and greater than 50 mg/dL (1.1 
mmol/L) for women, triglyceride level should be below 150 mg/dL 
(2.36 mmol/L).  The recommended maximum level of LDL 
cholesterol varies from 160 mg/dL (4.1 mmol/L) for low-risk 
people to 100 mg/dL (2.56 mmol/L) for people with diabetes or a 
10-year coronary heart disease risk of greater than 20%. 

• Exercise – At least 30 minutes of moderate-intensity physical 
activity (walking 3-4 miles/hour, gardening, climbing stairs, 
dancing, moderate to heavy housework). 

• Weight – Body mass index between 18.5 and 24.9 kg/m2. 
• For people with type 2 diabetes, fasting plasma glucose level 

should be controlled between 90 mg/dL (5.0 mmol/L) and 130 
mg/dL (7.3 mmol/L).  Postprandial (2 hours after a meal) level 
should be less than 180 mg/dL (10.1 mmol/L) and glycosylated 
hemoglobin level should be less than 7%. 

• Daily aspirin – A daily aspirin (75-160 mg) is recommended for 
people at high risk for cardiovascular disease or stroke or with a 
Framingham 10-year risk of more than 10%. 

• Atrial fibrillation – Warfarin (INR=2.0-3.0) is recommended for 
patients older than 65 years of age or at high risk for stroke. 

• Hormone replacement therapy for women is not recommended. 
 
The researchers provide an excellent table for calculating the 10-year risk 
of coronary events.  A simple program to calculate one’s risk can be 
downloaded at www.nhlbi.nih.gov/guidelines/cholesterol/index.htm

http://www.nhlbi.nih.gov/guidelines/cholesterol/index.htm
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They also provide specific timetables for medical check-ups.  Blood 
pressure, body mass index, waist circumference and pulse rate (to screen 
for atrial fibrillation) should be checked every 2 years and fasting 
cholesterol and glucose levels should be checked every 5 years. 
Seballos, RJ and Gutierrez, J.  Strengthening the standards for preventing heart 
disease and stroke: the recent AHA guidelines.  Cleveland Clinic Journal of 
Medicine, Vol. 71, May 2004, pp. 426-32 
 
 
Vitamin B6 protects against stroke 
BOSTON, MASSACHUSETTS.  A few years ago it was postulated that high 
blood levels of the amino acid homocysteine are associated with a 
significantly increased risk of atherosclerosis and ischemic stroke.  It was 
known that supplementation with folic acid effectively reduces 
homocysteine levels; it was also known that folic acid is highly effective in 
preventing neural tube defects in babies.  Based on these findings the US 
government instituted cereal grain folic acid fortification in 1998.   
Researchers at the Harvard Medical School and the Massachusetts 
General Hospital have now re-examined the relationship between vitamin 
status (folic acid, vitamin B6, and vitamin B12) and stroke risk in the 
years following the introduction of general folic acid fortification.  Their 
study included 171 patients who had suffered an ischemic stroke (38% 
cardioembolic and 32% large artery), 9 patients who had experienced a 
TIA caused by large artery disease, and 140 matched controls.  The stroke 
patients had blood samples drawn for analysis as soon as possible after 
admission to hospital, but in no case more than 5 days after the event. 
 
The researchers discovered, much to their surprise, that there was no 
difference in total homocysteine levels between stroke/TIA patients and 
controls.  Both had an average level of 10.8 micromol/L, which is not 
considered to be significantly elevated.  There were, however, significant 
differences in other measured variables.  Stroke/TIA patients were more 
likely to have hypertension, diabetes and atrial fibrillation; they were also 
more likely to be smokers and to have lower blood levels of vitamin B6, 
vitamin B12 and folic acid.  However, when all these risk factors were 
included in a multivariate analysis it became apparent that vitamin B6 
level was the major determinant of stroke risk.  Participants with a plasma 
level of PLP (pyridoxal 5’-phosphate, the major metabolite of vitamin B6) 
of more than 80.1 nmol/L had a 90% lower risk of stroke or TIA than did 
participants with a PLP level of less than 20 nmol/L.  The researchers 
point out that vitamin B6 is believed to have powerful antiinflammatory 
properties as evidenced by the strong inverse correlation between C-
reactive protein and PLP level. 
Kelly, Peter J., et al.  Low vitamin B6 but not homocysteine is associated with 
increased risk of stroke and transient ischemic attack in the era of folic acid grain 
fortification.  Stroke, Vol. 34, June 2003, pp. e51-e54 
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Editor’s comment: These new findings confirm earlier ones by Italian 
scientists to the effect that high blood levels of PLP (vitamin B6) are 
associated with a significantly lower risk of deep vein thrombosis[1].  The 
Italian researchers pointed out that vitamin B6 supplementation has been 
found to inhibit platelet aggregation and prolong bleeding time as well as 
protecting against heart attacks and atherosclerosis.  The 90% relative 
reduction in stroke risk among people with high PLP levels is very 
significant and compares extremely favourably with the oft-quoted relative 
risk reduction afforded by warfarin (64%) and aspirin (25%).  Clearly, 
ensuring adequate blood levels of PLP is a must for all afibbers.  Vitamin 
B6 is converted to its active metabolite PLP in the liver and there is some 
evidence that the liver can only handle about 50 mg of vitamin B6 at a 
time.  So taking one or two daily doses of 50 mg of vitamin B6, in 
conjunction with other B vitamins, is probably safe and sufficient.  If a 
higher level of protection is desired supplementation with PLP directly 
may be the answer. 
[1] Cattaneo, M., et al.  Low plasma levels of vitamin B6 are independently 
associated with a heightened risk of deep-vein thrombosis.  Circulation, Vol. 105, 
November 13, 2001, pp. 2442-46 
 
 

Folic acid reduces stroke risk 
Researchers at Harvard Medical School report that men with a high 
intake of folic acid and vitamin B12 have a significantly reduced risk 
of stroke.  The study involved 43,732 male physicians whose medical 
records were available for the 14-year period 1986-2000.  The 
physicians all completed dietary questionnaires every 4 years from 
1986 on.  During the observation period, a total of 725 strokes (455 
ischemic, 125 hemorrhagic, and 145 strokes of unknown type) 
occurred in the group.  This corresponds to an annual stroke 
incidence of 0.1% - significantly lower than the oft-quoted 1% for the 
US population as a whole.  The researchers observed that participants 
with a folic acid intake of about 800 micrograms/day had a 30% lower 
incidence of ischemic stroke than did those with a daily intake of 
about 200 micrograms/day.  They also noted that physicians with a 
vitamin B12 intake of about 20 micrograms/day had a 25% lower 
incidence of ischemic stroke than did those with an intake of about 5 
micrograms/day.  The incidence of hemorrhagic stroke was not 
affected by intake of vitamin B12 or folic acid.  It is interesting that 
93% of physicians with the highest folate intake were taking a daily 
multivitamin as compared to only 14% in the lowest intake group. 
Stroke, Vol. 35, January 2004, pp. 169-74 
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Pinokinase prevents DVT and edema 
PESCARA, ITALY.  It is estimated that as many as 5-7% of high-risk 
individuals experience vein thrombosis during a long airline flight.  High-
risk individuals are those who have experienced a previous episode of 
vein thrombosis or suffer from coagulation disorders, cancer, 
cardiovascular disease, varicose veins, severe obesity or limitation of 
mobility due to bone or joint problems.  Thrombosis of the deep veins in 
the legs can lead to pulmonary embolism that can be fatal. 
 
A group of British and Italian researchers now report that Flite Tabs 
(Aidan, Tempe, AZ, USA), a proprietary blend of nattokinase and 
pycnogenol, are effective in preventing edema and deep vein thrombosis 
during long-haul flights.  Nattokinase is a fibrinolytic enzyme purified from 
the fermented soybean food Natto.  Research has shown it to be highly 
effective in preventing the formation of blood clots and in rapidly 
dissolving existing clots.  Pycnogenol is a water extract from the bark of 
the French maritime pine and has been found effective in controlling 
edema.  It is a strong antioxidant, has significant anti-inflammatory 
effects, and increases capillary wall resistance.  Flite Tabs contain 150 
mg of a mixture of nattokinase and pycnogenol.   
 
The clinical trial involved 204 high-risk airline passengers travelling 
between London and New York (a 7-8 hour flight).  Half the passengers 
were randomized to receive 2 capsules of Flite Tabs 2 hours prior to the 
flight with 250 ml of water and another 2 capsules 6 hours later, also with 
250 ml of water.  The other half of the experimental group received 
placebo capsules in a similar fashion.  The presence of blood clots in the 
veins of the leg was determined with ultrasound scanning within 90 
minutes of the beginning and completion of the flight.  The degree of 
edema experienced during the flight was determined through a combined 
edema score including ankle circumference, discomfort, subjective 
swelling, and a standard edema test.  All passengers were given 
suggestions as to how to avoid vein thrombosis.  These suggestions 
included mild isometric exercise including standing and moving the legs 
for 5 to 10 minutes every hour, avoiding baggage under the seat, and 
drinking water regularly (100-150 ml every hour).  The researchers 
observed no thrombotic events in the Flite Tabs group, but discovered 5 
cases of deep vein thrombosis and 2 cases of superficial thrombosis in 
the control group.  Thus the total incidence of venous thrombosis was 
7.6% in the control group versus 0% in the Flite Tabs group.  The average 
edema score increased by 12% in the control group after the flight, but 
decreased by 15% in the Flite Tabs group.  The researchers conclude that 
Flite Tabs are effective in controlling edema and reducing thrombotic 
events in high-risk airline passengers during long-haul flights.   
Cesarone, MR, et al.  Prevention of venous thrombosis in long-haul flights with 
Flite Tabs.  Angiology, Vol. 54, No. 5, 2003, pp. 531-39 
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Editor’s comment: Although this trial was specifically aimed at 
passengers known to be at high risk for venous thrombosis, there would 
seem to be much to gain and little to lose in making it a habit, even for 
low-risk passengers, to use Flite Tabs to eliminate the risk of venous 
thrombosis and edema during long-haul flights. 
 
 
Aspirin effective in preventing stroke 
OTTAWA, CANADA.  A team of American, Canadian, Dutch and Danish 
medical researchers has concluded that a daily aspirin provides adequate 
stroke prevention in a large segment of afibbers irrespective of age.  
Individual patient data from 6 major clinical trials of the use of aspirin in 
stroke prevention was re-examined by the researchers.  The trials involved 
2501 patients with non-valvular AF who took 75 to 325 mg of aspirin 
daily.  During 4689 person-years of follow-up 166 participants 
experienced a transient ischemic attack (TIA) or an ischemic (caused by a 
blood clot) or hemorrhagic (caused by a burst blood vessel) stroke.  The 
overall event rate was 3.5/100 person-years (3.5% per year).  This 
compares to the overall general population rate of 1.2/100 person-years 
observed in the large Framingham Heart Study.  NOTE: Less than 2.8% of 
male participants and less than 2.2% of female Framingham Study 
participants had AF. 
 
The researchers reasoned that afibbers without certain other risk factors 
for TIAs and stroke might have a significantly lower risk than would those 
with these risk factors.  They determined the combined TIA and stroke 
incidence for a subgroup of 1661 afibbers who did not have hypertension 
(systolic blood pressure greater than 140 mm Hg), angina or diabetes and 
who had not suffered a previous heart attack, stroke or TIA.  The overall 
TIA plus stroke incidence in this low-risk group was 1.0 event per 100 
person-years.  This compares to an event rate for a gender and age 
matched cohort in the Framingham Study of 1.2 events per 100 person-
years.  In other words, this low-risk group of afibbers using aspirin daily for 
prevention had a TIA plus stroke rate slightly less than that observed in a 
comparable group of afib-free individuals.  Afibbers who did not satisfy the 
requirements for low risk, on the other hand, had an event rate of 4.2 
events per 100 person-years – significantly higher than the expected rate 
of 1.3 events per 100 person-years.  Of the 2501 study participants, 588 
(23.5%) were classified as low risk.  Their mean age was 67 years and 
23.6% were female.  It is interesting to note that of the 900 patients older 
than 75 years 16% were classified as low risk.  The prediction that low 
risk afibbers could safely use a daily aspirin for stroke prevention was 
validated in the remaining group of 840 study participants. 
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The researchers also looked at the effectiveness of oral anticoagulation 
(warfarin therapy) among participants in the 6 trials.  The event rate in the 
low-risk group (as defined above) was 1.5 per 100 person-years (higher 
than in the aspirin group) and the rate in the remaining moderate- to high-
risk group was 3.4 per 100 person-years (1 event per 100 person-years 
lower than in the high-risk aspirin group).  The researchers conclude that 
irrespective of age, afibbers who satisfy the criteria for low risk can safely 
take aspirin for stroke prevention and would not benefit from oral 
anticoagulation.  They estimate that about one quarter of all afibbers 
would fall in the low-risk group.  NOTE: A summary of this article can be 
found at 
 
http://archinte.ama-assn.org/cgi/content/abstract/163/8/936
 
van Walraven, Carl, et al.  A clinical prediction rule to identify patients with atrial 
fibrillation and a low risk for stroke while taking aspirin.  Archives of Internal 
Medicine, Vol. 163, April 28, 2003, pp. 936-43 
 
Editor’s comment: The researchers specifically point out that their study 
did not address whether patients classified as low risk would have as 
favourable an outcome with no therapy as with aspirin.  They also express 
uncertainty whether the benefits of aspirin offset the increased bleeding 
risk in low risk afibbers.  The conclusion of this study is sterling news for 
lone afibbers.  I would estimate that around 80% of the over 300 afibbers 
who have participated in our surveys fall in the low-risk group and thus 
would achieve adequate stroke protection by taking a daily aspirin.   
 
Aspirin imparts its stroke prevention effect by preventing blood platelets 
from sticking together (aggregation).  Vitamin E also works by inhibiting 
platelet aggregation and adhesion and two large studies carried out at the 
Harvard Medical School concluded that people who had taken 100 IU of 
vitamin E for 2 years or more had a 30% lower incidence of ischemic 
stroke – this is better than the protection offered by aspirin.  Fish oils also 
inhibit platelet aggregation and adhesion as do garlic and ginkgo biloba.  
What all this adds up to is that a regimen of natural antiplatelet 
supplements may well be the best stroke prevention option for low risk 
lone afibbers and, of equal importance, this protection does not carry the 
risk of internal bleeding experienced with aspirin and warfarin use. 
 
 
Preventive properties of aspirin decline over time 
ROME, ITALY.  Aspirin (acetylsalicylic acid) is widely used in the prevention 
of heart attacks and stroke.  It works by preventing platelet aggregation in 
the blood, specifically that induced by collagen and adenosine 
diphosphate (ADP).  Researchers at Rome’s La Sapienza University now 
report that aspirin’s antiplatelet effect decreases markedly with continued 
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use.  Their clinical trial involved 64 men and 86 women who were treated 
with aspirin (100 or 330 mg/day) and a matched control group of 80 
patients who received 250 mg/day of ticlopidine (Ticlid), another 
antiplatelet agent.  The researchers measured the degree of platelet 
aggregation induced by collagen and ADP at baseline and after 2, 6, 12 
and 24 months.  They also measured the delay (lag phase) between the 
addition of collagen and the beginning of aggregation.  Their results were: 
 

• Collagen-induced platelet aggregation declined from 88.2% to 
37.9% after 2 months of treatment with aspirin.  However, after 1 
year it had risen to 58.5% and after 2 years to 61.9% indicating 
that most patients lost their sensitivity to aspirin with time.  After 
2 years 43% of all aspirin-treated patients had the same degree 
of collagen-induced platelet aggregation as they had prior to their 
treatment with aspirin. 

 
• The collagen-induced lag phase was significantly prolonged after 

2 months of treatment when compared to baseline (76.6 seconds 
versus 36.1 seconds).  However, after 2 years the lag time had 
fallen to 42.5 seconds.  After 2 years 42% of aspirin-treated 
patients had the same lag phase as before they began aspirin 
therapy. 

 
• Aspirin inhibited ADP-induced platelet aggregation to a 

significantly lesser degree than that observed in regard to 
collagen-induced aggregation.  The baseline value was 85.1% 
with a decline to 71.2% at 2 months and a subsequent return 
towards baseline after 2 years of treatment (24-month value was 
71.2%). 

 
• Ticlopidine did not affect collagen-induced aggregation or lag 

phase significantly, but did result in a substantial and sustained 
drop in ADP-induced aggregation from 86.1% at baseline to 
37.2% after 2 years. 

 
The aspirin results were not affected by dosage (100 mg or 330 mg/day).  
The finding that aspirin loses its platelet aggregation preventive effects 
with continued use, thus making patients insensitive to it over time, is a 
serious concern.  Other research has shown that patients who are not 
sensitive to aspirin therapy have more than twice (24% versus 10%) the 
rate of cardiovascular events than do those who are sensitive to aspirin.  
The researchers urge further studies to determine if a combination of 
clopidogrel (Plavix) and aspirin may maintain antiplatelet aggregation 
benefits over time. 
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Pulcinelli, FM, et al.  Inhibition of platelet aggregation by aspirin progressively 
decreases in long-term treated patients.  Journal of the American College of 
Cardiology, Vol. 43, March 17, 2004, pp. 979-84 
 
Editor’s comment: The finding that aspirin loses its effectiveness with 
continued use is of particular concern to afibbers who rely on this for 
stroke prevention.  For paroxysmal (intermittent) afibbers it may be better 
to just use aspirin when actually experiencing an episode or to switch to a 
stroke prevention program based on natural remedies.  
 
 
Clopidogrel + aspirin versus warfarin 
CHIETI, ITALY.  Current medical practice specifies treatment with warfarin 
(Coumadin) for 3 weeks prior to and for 4 weeks after electrical 
cardioversion of AF.  Warfarin has many drawbacks such as a high risk of 
internal bleeding and hemorrhagic stroke and the need to undergo 
frequent testing in order to determine the correct dosage for maintaining 
the desired INR.  Italian researchers now report that a combination of 
aspirin and clopidogrel (Plavix) may be just as effective as warfarin in 
preventing thrombosis and stroke related to cardioversion. 
 
Their clinical trial involved 30 patients (11 women), 18 of whom had 
persistent AF and 12 of whom had low-risk permanent AF.  Patients with a 
prior stroke or TIA, left ventricular dysfunction (ejection fraction less than 
50%), mitral valve disease, prosthetic heart valves, coronary artery 
disease or untreated diabetes or hypertension were not included in the 
trial.  After a thorough medical examination, including measurement of 
bleeding time, INR and thromboxane B2 (an important indicator of 
platelet aggregability), the patients underwent transesophageal 
echocardiography (TEE) to check for blood clots in the atrium and left 
atrial appendage (LAA).  No clots or dense spontaneous echo-contrast 
(SEC) were observed in any of the patients.  The study participants were 
then randomly assigned to receive warfarin (to an INR of 2.0-3.0) for 3 
weeks or a 1-week course of 100 mg/day of aspirin followed by a 3-week 
course of 100 mg/day of aspirin plus 75 mg/day of clopidogrel.   
 
At the end of the treatment period, the TEE and blood tests were 
repeated.  The INR had not changed in the aspirin/clopidogrel group, but 
had increased in the warfarin group.  However, aspirin by itself decreased 
thromboxane B2 levels by 98% (no further change with clopidogrel) and 
the aspirin/clopidogrel combination increased bleeding time by an 
astonishing 144%.  The repeat TEE showed no clots or dense SEC and 
there were no strokes, TIAs or bleeding incidents in either group during 
the treatment period nor in the 4-week period following attempted 
cardioversion.  The researchers conclude that aspirin + clopidogrel may 
be a safe alternative to warfarin in the pre and post electrical 
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cardioversion period.  NOTE: This study was funded by Bristol-Myers 
Squibb, Italy). 
Lorenzoni, R, et al.  Short-term prevention of thromboembolic complications in 
patients with atrial fibrillation with aspirin plus clopidogrel: the CLAAF pilot study.  
American Heart Journal, Vol. 148, July 2004 
 
 
Warfarin-related bleeding incidence on the rise 
BOSTON, MASSACHUSETTS.  Warfarin (Coumadin) therapy is a major 
cause of internal bleeding and hemorrhagic stroke.  The risk increases 
substantially with higher doses (elevated INR value) and with the 
concomitant use of other anticoagulants or medications that potentiate 
warfarin’s action.  Researchers at the Harvard Medical School now report 
that the incidence of warfarin-related major bleeding and intracranial 
hemorrhage (hemorrhagic stroke) among patients admitted to the 
Brigham and Women’s Hospital has increased substantially from the 4-
year period 1995-1998 to the 4-year period 1999-2002.  Among the 
highlights of the findings are: 
 

• The annual incidence of warfarin-related bleeding increased by 
22% between the two time periods. 

• The proportion of patients with major bleeding increased from 
20.2% to 33.3% and that of intracranial bleeding from 1.9% to 
7.8%. 

• The proportion of warfarin-treated patients who had an INR value 
higher than the intended range was 57% in the first time period 
and 59% in the second. 

 
Sixty-two per cent of the warfarin-treated patients also received 
medications that are known to potentiate the effect of warfarin.  Among 
the more common ones were quinolone antibiotics (32%), levothyroxine 
(15%), simvastatin (10%), and amiodarone (10%).  The use of more than 
one potentiating medication increased from 24% in the first period to 41% 
in the second period.  If aspirin, clopidogrel and other antiplatelet agents 
and anticoagulants are included, then a full 86.6% of warfarin-treated 
patients received one or more medications that would increase the effect 
of warfarin and make them susceptible to major bleeding. 
Kucher, N, et al.  Time trends in warfarin-associated hemorrhage.  American 
Journal of Cardiology, Vol. 94, August 1, 2004, pp. 403-06 

 
Editor’s comment: It is indeed ironic that several recent articles in 
mainstream medical journals warn against taking certain herbs when on 
warfarin.  Perhaps an article warning against taking warfarin with many 
commonly prescribed medications would be more appropriate. 
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Warfarin of only modest benefit 
A group of 7500 California Medicaid recipients with AF and one or 
more of the following conditions - hypertension (58%), congestive 
heart failure (48%), diabetes (34%) prior stroke (17%) or prior heart 
attack (14%) participated in a recent study to evaluate the 
effectiveness of warfarin therapy.  During follow-up stroke occurred in 
514 patients with a rate of 3.4 per 100 person-years in patients 
treated with warfarin and a rate of 4.1 per 100 person-years for those 
not on warfarin.  This corresponds to an overall absolute risk 
reduction of 0.7% per year.  Bleeding occurred in 302 patients with a 
rate of 3.0 per 100 person-years in patients treated with warfarin and 
a rate of 2.2 per 100 person-years for those not on warfarin.  This 
corresponds to an absolute increase in bleeding risk of 0.8% per year.  
The researchers conclude that, “Warfarin therapy, in clinical practice, 
has a relatively modest benefit in terms of reducing stroke rates, with 
the greatest benefit occurring among patients with moderate stroke 
risk.  However, this benefit is somewhat offset by the increased risk of 
bleeding events.” 
Circulation, Vol. 108, October 28, 2003, Abstract #3419, p. IV-757 

 
 
Warfarin therapy guided by genotyping 
HONG KONG, CHINA.  The risks of bleeding complications and stroke are 
highest during the first 3 months of warfarin (Coumadin) therapy.  It is 
also clear that the dosage necessary to achieve an INR of 2.0 to 3.0 
varies considerably between patients.  Studies have shown that patients 
who require relatively low daily doses have a considerably higher risk of 
major bleeding events than do people who need higher doses.  
Researcher at the Chinese University of Hong Kong now report that 
patients requiring lower doses are 6 times more likely to have a genetic 
abnormality (polymorphism) in the cytochrome P450 enzyme system 
involved in the metabolism of pharmaceutical drugs and herbs. 
 
The researchers found that determining if patients had the abnormal 
gene prior to initiating warfarin therapy could reduce the risk of major 
bleeding from about 8% to about 7% per year.  Inasmuch as the cost of 
genotyping (determining if variant genes are present) is about $100 US 
and the average cost of treating a major bleeding event is $15,000 US, 
genotyping would appear to be a worthwhile investment, not only from the 
patient’s point of view, but also from the point of overall cost to the health 
care system.  The researchers emphasize, however, that patients with the 
variant gene may require closer INR monitoring. 
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You, JHS, et al.  The potential clinical and economic outcomes of 
pharmacogenetics-oriented management of warfarin therapy – a decision 
analysis.  Thrombosis & Haemostasis, Vol. 92, September 2004, pp. 590-97 
 
 
Ximelagatran may replace warfarin 
PERTH, AUSTRALIA.  Ischemic stroke (stroke caused by a blood clot) is an 
important concern in atrial fibrillation patients with one or more additional 
risk factors for stroke.  There are an estimated 150,000 patients in 
Australia with AF and this number is growing at a rapid rate.  Every year 
6,000 (4%) of these AF patients suffer an ischemic stroke.  Australian 
researchers have closely evaluated the results of two recent clinical trials 
(SPORTIF III and V) designed to compare warfarin and ximelagatran.  They 
conclude that the two drugs are equally effective in preventing stroke and 
systemic embolism, but that ximelagatran is less likely to produce major 
bleeding (annual risk with warfarin is 3.4% and with ximelagatran it is 
2.5%).  They also point out that the dose requirement for ximelagatran is 
independent of the patient’s age, gender, weight, ethnicity or diet.  
Ximelagatran does not interact with other drugs and does not need 
constant laboratory monitoring, as does warfarin.  There is, however, a 
need to monitor liver function for the first 6 months as ximelagatran has 
been found to increase the level of alanine aminotransferase enzymes.  
The Australian researchers predict that ximelagatran will gain substantial 
market share at the expense of warfarin even though the monthly cost of 
administration is likely to be about $100. 
Eikelboom, JW and Hankey, GJ.  The beginning of the end of warfarin?  Medical 
Journal of Australia, Vol. 180, June 7, 2004, pp. 549-51 
 
Editor’s comment:  The Food and Drug Administration (FDA) recently 
refused to grant approval for marketing of ximelagatran in the US due to 
the risk of liver problems associated with long-term use of the drug. 
 
 
Angiotensin II receptor blocker helps prevent stroke 
WASHINGTON, DC.  An international team of researchers from Germany, 
Hungary, Italy, the Netherlands, Sweden, and the United States reports 
that the angiotensin II type 1 receptor blocker candesartan (Atacand) is 
effective in preventing ischemic stroke in older patients with hypertension.  
Their study involved 1518 elderly patients (average age of 77 years) with 
isolated systolic hypertension (systolic blood pressure above 160 mm Hg 
and diastolic pressure below 90 mm Hg).  All patients were taking 12.5 
mg/day of the diuretic hydrochlorothiazide (HCTZ) at the beginning of the 
study and continued to do so during the study period.  At the beginning of 
the study, participants were randomized to placebo or 8 mg of 
candesartan once daily in the morning; the dose of candesartan could be 
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doubled if necessary, and the daily dose of hydrochlorothiazide could also 
be adjusted as required for adequate blood pressure control. 
 
During the study period of about 3.6 years (5506 person years) blood 
pressure was reduced by 22/6 mm Hg in the candesartan group and by 
20/5 mm Hg in the placebo group – not a significant difference.  The 
overall incidence of cardiovascular death, heart attack, and stroke during 
the study period was slightly lower in the candesartan group than in the 
placebo group; however, the difference was not statistically significant.  
The incidence of stroke (fatal and non-fatal) was, however, significantly 
lower in the candesartan group.  Here 20 first strokes occurred (7.2/1000 
patient-years) as compared to 35 in the placebo group (12.5/1000 
patient-years) – a significant risk reduction of 42%.  The researchers 
conclude that candesartan provides significant stroke protection in elderly 
patients with isolated systolic hypertension.   They speculate that this 
beneficial effect may be due not only to the blood pressure lowering effect 
of the drug, but perhaps, even more so, to candesartan’s ability to block 
the angiotensin II type 1 receptor.  NOTE: This study was funded by 
AstraZeneca, the manufacturer of Atacand. 
Papademetriou, V, et al.  Stroke prevention with the angiotensin II type 1-receptor 
blocker candesartan in elderly patients with isolated systolic hypertension.  
Journal of the American College of Cardiology, Vol. 44, September 15, 2004, pp. 
1175-80 
 
 
Anticoagulation and left atrial thrombi 
BONN, GERMANY.  Blood clots (thrombi) often form in the left atrial 
appendage (small sac attached to the left atrium) of patients with 
permanent atrial fibrillation.  The thrombi can escape into the blood 
stream and cause a stroke (cerebral infarction).  German researchers now 
report that anticoagulants are not very effective in eliminating left atrial 
appendage (LAA) thrombi or in preventing stroke.  Their study involved 43 
patients who had been admitted to hospital with permanent AF and who 
had been found to have thrombi in the LAA.  Twenty-three (53%) of the 
patients were effectively anticoagulated before admission to hospital 
(they still had atrial thrombi) and the remaining 47% were put on 
phenprocoumon (a cousin of warfarin) before being released from 
hospital.  The patients were re-examined at 1, 3, 6 and 12 months after 
discharge using transesophageal echocardiography (TEE) to check for LAA 
thrombi and magnetic resonance imaging (MRI) to check for embolisms 
(blood clots) in the brain. 
 
The researchers found that 16% of the LAA thrombi disappeared after 1 
month, 42% after 3 months, 49% after 6 months, and 56% after 12 
months.  Patients whose thrombi disappeared had smaller initial thrombi 
and smaller left atrial size.  Six patients (14%) developed clinically 
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apparent neurologic deficits and cerebral infarctions (stroke) as 
documented by cranial MRI.  The researchers conclude that, “continued 
effective anticoagulation does not prevent thromboembolic events in 
patients with permanent AF and prevalent LA thrombi”. 
 
 
Bernhardt, P, et al.  Fate of left atrial thrombi in patients with atrial fibrillation 
determined by transesophageal echocardiography and cerebral magnetic 
resonance imaging.  American Journal of Cardiology, Vol. 94, September 15, 
2004, pp. 801-04 
 
Editor’s comment: It is clear from this study that coumarin derivatives 
(warfarin and phenprocoumon) are not very effective in preventing strokes 
caused by blood clots in the left atrial appendage, nor are they very 
effective in eliminating (dissolving) existing blood clots.  That this is so 
should not come as a surprise.  Coumarins work by destroying vitamin K 
and thus reducing the production of vitamin K-dependent clotting factors.  
In other words, they work to prevent the formation of blood clots.  There 
is, as far as I know, absolutely no evidence that they have any effect 
whatsoever on fibrinolysis (the digestion and removal of existing blood 
clots).  The body does produce fibrinolytic enzymes that, over time, 
remove blood clots, so it is likely that any reduction in the number and 
size of thrombi observed during the study was due to the body’s own 
natural blood clot removing capabilities rather than to anticoagulation. 
 
The study also underscores the relative futility of placing prospective 
ablation candidates on warfarin for 1 or 2 months prior to the procedure.  
More than half the patients admitted to the study had LAA thrombi even 
though they had been effectively anticoagulated prior to admission – only 
a small percentage of the clots disappeared during 1 month of 
anticoagulation.  Fortunately, there are highly effective alternatives.  
Nattokinase has proven ability to prevent the formation of blood clots and 
is also effective in dissolving existing clots.  Vitamin C inhibits 
plasminogen activator inhibitor PAI-1 and thereby allows the beneficial 
plasminogen activators to accelerate fibrinolysis.  It should also be noted 
that, while blood clot formation in the LAA is a real and serious problem in 
patients with permanent AF and underlying heart problems, there is no 
evidence that it is a problem in otherwise healthy lone paroxysmal 
afibbers. 
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Odds and Ends 
 
 
 
Hypertension and atrial fibrillation 
HAMILTON, ONTARIO, CANADA.  Hypertension (elevated blood pressure) 
modestly increases the risk of developing atrial fibrillation.  However, 
because about 25% of the US population over the age of 18 years has 
hypertension it is nevertheless an important risk factor.  Hypertension is 
associated with structural changes in the left atrium that again are 
associated with AF.  These changes include left atrial enlargement, 
increased PACs (premature atrial complexes), and altered left atrial 
mechanical function and electrophysiology.  Researchers at McMaster 
University believe that the appropriate pharmacological treatment of 
hypertension may also help to alleviate AF. 
 
Antihypertensive treatment with beta-blockers or calcium channel 
blockers and ACE (angiotensin converting enzyme) inhibitors can reverse 
left ventricular hypertrophy and beta-blockers and hydrochlorothiazide (a 
diuretic) can reverse left atrial enlargement.  Treatment with the ACE 
inhibitor trandolapril (Mavik) is associated with a 50% reduction in the 
incidence of a first afib episode among patients having experienced a first 
heart attack.  A more recent study of amiodarone-treated AF patients, 
40% of which had hypertension, concluded that treatment with another 
ACE inhibitor irbesartan (Avapro) resulted in a significant lengthening of 
the interval between afib episodes.  The researchers conclude that 
blocking the renin-angiotensin system may reduce episode frequency 
independent of changes in blood pressure. 
Healey, Jeff S. and Connolly, Stuart J.  Atrial fibrillation: hypertension as a 
causative agent, risk factor for complications, and potential therapeutic target.  
American Journal of Cardiology, Vol. 91, No. 10A, May 22, 2003, pp. 9G-14G 
 
Editor’s comment: Twenty per cent of 170 respondents in our recent 
survey reported that they had been diagnosed with hypertension and 65% 
used drugs to control the condition.  None of them used ACE inhibitors.  
Unless there are specific contraindications afibbers with hypertension 
may wish to try an ACE inhibitor as this may significantly reduce their AF 
frequency.  It is also possible that ACE inhibitor therapy may reduce 
frequency in afibbers with normal blood pressure. 
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Salivary cortisol test is accurate 
Researchers at the University of Milan report that the salivary cortisol 
test provides an accurate measurement of the body’s cortisol level.  
They compared the results from the salivary tests with those from a 
serum cortisol test and a urinary free cortisol test taken at midnight 
from 41 patients with Cushing’s syndrome (excessively high cortisol 
levels) and 27 controls.  They found that all 3 tests diagnosed 
Cushing’s syndrome with a 95% accuracy.  They recommend that the 
salivary test be used as the first-line test when diagnosing patients 
suspected of having Cushing’s syndrome. 
Journal of Clinical Endocrinology & Metabolism, Vol. 88, September 2003, 
pp. 4153-57 

 
 
ICD alleviates sleep apnea 
KITAKYUSHU, JAPAN.  Sleep apnea syndrome (SAS) has been associated 
with adverse effects on cardiovascular function, including hypertension, 
nocturnal angina, cardiac mechanical dysfunction, and bradyarrhythmias.  
Apnea is defined as the cessation of breathing during sleep for at least 10 
seconds.  Japanese medical doctors recently reported the case of a 75-
year-old man whose SAS was markedly reduced by adjustment of his ICD 
(implanted cardioverter defibrillation).  The patient had a history of 
chronic atrial fibrillation and 5 years earlier had had a single-chamber ICD 
implanted.  He was admitted for evaluation and treatment of sleep 
disorder.  At admission, the number of central type apnea incidents during 
an 11-hour sleep period was 104 and the number of obstructive type 
sleep apnea episodes was 62.  The patient also experienced 280 
episodes of reduced breathing (hypopnea).  His total apnea-hypopnea 
index (combined number of apneas and hyponeas per hour of sleep) was 
43.3.  The doctors observed that the patient’s mean heart rate during 
sleep was 55 beats/minute.  The ICD was set to kick in if the heart rate 
dropped below 40 beats/minute. 
 
Prior to the next night’s sleep evaluation, the doctors adjusted the ICD so 
that it would maintain a minimum heart rate of 70 bpm.  This intervention 
caused a dramatic drop in both central type apnea events (from 192 to 
136) and in hypopnea events (from 280 to 121) resulting in a reduction in 
the apnea-hypopnea index from 43.3 to 24.6.  The number of obstructive 
type apnea events was not affected by the intervention.  The man was 
subsequently treated with continuous nasal positive airway pressure and 
his daytime sleepiness resolved.   
Abe, H, et al.  Alleviation of central sleep apnea by ventricular pacing in a patient 
with an implanted cardioverter defibrillator.  PACE, Vol. 27, October 2004, pp. 
1447-48 
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Editor’s comment: Patients with ICDs and sleep apnea may benefit from 
having their ICD adjusted so as to initiate ventricular pacing if their heart 
rate falls below 70 bpm during the night.   
 
 

Heart rate variability (HRV) and biofeedback 
Heart rate variability (a measure of the variability in the time interval 
between consecutive heart beats) is becoming increasingly important 
as an indicator of heart health.  Numerous studies have shown that 
coronary artery disease (CAD) patients with diminished heart rate 
variability have a greater mortality and more rapid progression of their 
disease than do people with normal heart rate variability.  American 
researchers recently reported that 18 weeks of biofeedback training 
(abdominal breath training, heart and respiratory physiologic feedback 
and daily breathing practice) significantly reduced HRV in a group of 
63 patients with established CAD.  They conclude that biofeedback 
may prove to be an integral tool in the treatment of CAD. 
American Heart Journal, Vol. 147, March 2004, p. 545 

 
 
Determination of omega-3 fatty acids in heart tissue 
KANSAS CITY, MISSOURI.  There is overwhelming evidence that omega-3 
fatty acids or, more specifically, eicosapentaenoic acid (EPA) and 
docosahexaenoic acid (DHA), the main components of fish oils, are highly 
effective in preventing sudden cardiac death, death from heart disease, 
and certain arrhythmias.  Investigations involving individual heart cells 
have shown that EPA + DHA prolong the refractory state of the cells by 
interacting with fast-acting sodium channels and L-type calcium channels.  
It is thus clear that the cardioprotective effect of EPA + DHA is intimately 
associated with the degree to which these two fatty acids are actually 
incorporated into the heart tissue (myocardium).  The ultimate test of the 
extent of incorporation is, of course, analysis of the heart tissue itself; 
however this, for obvious reasons, is not terribly practical. 
 
Researchers at the Mid America Heart Institute now report that the EPA + 
DHA content of red blood cells (RBCs) almost exactly mirrors the 
concentration in the myocardium.  Their study involved 20 heart 
transplant patients whose EPA + DHA level was measured in heart tissue 
and red blood cells.  The researchers found an almost perfect correlation 
(r = 0.82) between the content in cardiac tissue and the content of RBCs. 
 
In a subsequent experiment involving 25 heart transplant patients, the 
researchers measured EPA + DHA in biopsied myocardial tissue, plasma 
lipids, cells scraped from the cheek (buccal tissue), and red blood cells 
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before and after 6 months of supplementation with 300 mg EPA + 200 
mg DHA.  The supplementation resulted in a 272% increase in EPA and a 
94% increase in DHA in the heart tissue itself.  The corresponding 
increases in plasma lipids, buccal tissue, and RBCs were 365% and 
104%, 124% and 95%, and 279% and 84% respectively.  The best 
correlation was between myocardial tissue and RBCs followed by 
myocardial tissue and buccal tissue.  The researchers conclude that EPA 
and DHA levels in RBCs give an accurate indication of the content in heart 
cells.  Buccal tissue is also a good indicator, but more cumbersome and 
exacting to obtain than a blood sample.  The researchers also point out 
that RBC content is a good indicator of long-term intake, whereas plasma 
lipids vary depending on the food consumed on the day immediately 
preceding the test. 
Harris, WS, et al.  Omega-3 fatty acids in cardiac biopsies from heart 
transplantation patients: correlation with erythrocytes and response to 
supplementation.  Circulation, Vol. 110, September 21, 2004, pp. 1645-49 
  
 
Single vein isolation and atrial tachycardia 
Atrial tachycardia (AT) is characterized by episodes of extremely high heart 
rates (150-250 beats/minute).  The heart rate is usually regular in 
contrast to the highly irregular rate observed in atrial fibrillation.  AT is 
usually initiated by premature atrial complexes (PACs) originating from a 
pulmonary vein.  Cleveland Clinic researchers posed the question, “Is it 
enough to isolate the offending vein with a PVI procedure or should all 4 
veins be isolated in order to prevent future atrial fibrillation?”  They 
followed 13 patients who had undergone single vein PVI for AT for an 
average of 21 months.  All the patients were cured of their AT and none 
developed new onset atrial fibrillation during the follow-up period.  Two 
patients who had experienced afib prior to the PVI continued to do so 
after the procedure.  The researchers conclude that AT can be 
successfully treated with single PV isolation thus reducing procedure time 
and radiation exposure significantly.  
Journal of the American College of Cardiology, Vol. 43, Suppl A, No. 5, March 3, 
2004 Abstract #1090-220, p. 124A 
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Ximelagatran – A Promising New 
Anticoagulant 

 
 
Ischemic stroke (cerebrovascular event), heart attack (myocardial 
infarction), and pulmonary embolism are major causes of death and 
disabling disease.  Ischemic stroke is caused by an embolism, that is, the 
lodging of a blood clot (thrombus) or a fragment of atherosclerotic plaque 
in a small artery of the brain, resulting in the cutting off of blood supply to 
part of the brain.  Pulmonary embolism is caused by a thrombus formed in 
the veins (usually in the legs) that is carried to the lungs in the blood 
stream and gets stuck there.  Heart attack is caused by the build-up of 
atherosclerotic plaque or a blood clot in the coronary arteries. 
 
Thrombi can form in both the arterial system (the supply side involving the 
left side of the heart) and in the venous system (the return side involving 
the right side of the heart and the lungs).  The formation of a blood clot 
involves platelet activation, platelet aggregation, and blood coagulation.  
The body has a built-in process for dealing with clotted blood that no 
longer serves its purpose of preventing excessive bleeding.  This process 
is called fibrinolysis.   
 
Stroke, heart attack, and pulmonary embolism are extremely common 
and often fatal conditions.  It is estimated that about 700,000 strokes 
(mostly ischemic), 650,000 cases of pulmonary embolism, and 1.5 million 
heart attacks occur every year in the United States alone[1-3].  Not 
surprisingly, this state of affairs has spawned the development of several 
drugs designed to reduce the natural tendency of blood to coagulate 
when flowing too slowly (in the veins) or when exposed to a damaged 
blood vessel wall.  The most popular drug for preventing platelet 
activation and aggregation is aspirin and the most popular drug for 
preventing blood coagulation is warfarin (Coumadin).  Heparin is also 
effective in preventing coagulation, but is much less used as it needs to 
be given by injection. 
 
Several trials have shown that aspirin is quite effective in protecting 
against heart attack, particularly a second one.  It is less effective in 
protecting against stroke and for “serious” stroke protection in high-risk 
individuals warfarin is currently the drug of choice.  Warfarin is also more 
effective in preventing deep vein thrombosis, a condition often leading to 
pulmonary embolism. 
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Warfarin 
Warfarin was first isolated in the 1920s after farmers noted that their 
cows often bled to death after eating spoiled sweet clover.  It was 
patented as a powerful rat poison in 1948.  By the mid-fifties it was 
beginning to be used as an anticoagulant in humans.  The drug lost in 
popularity during the 1970s when it was realized that it probably caused 
as many deaths from bleeding as it prevented deaths from stroke.  One of 
the major problems was the need to adjust the dosage for each individual 
patient.  This, combined with the fairly unreliable test methods used at the 
time, resulted in a less than sterling experience with the drug.  For the last 
20 years warfarin has experienced a resurgence, partly because of the 
development of an improved test for bleeding time (International 
Normalized Ratio) and partly because of a superb marketing campaign by 
the manufacturer of Coumadin. 
 
Several studies were carried out in the early 1990s to determine the 
effectiveness of warfarin in preventing stroke in atrial fibrillation patients.  
Unfortunately, these studies did not distinguish between AF with 
underlying heart disease and AF without heart disease (lone atrial 
fibrillation).  One major trial (SPAF II) specifically excluded lone afibbers 
and all trials included a large proportion of patients not only with heart 
disease, but also with one or more risk factors for stroke (hypertension, 
diabetes, heart failure or a prior stroke or TIA).  Thus the applicability of 
the trial data to lone afibbers, and in particular lone afibbers without risk 
factors, is very much in doubt.  The average annual rates of ischemic 
stroke among all patients included in the five trials were as follows[4]: 
 
 

                                               Annual incidence of stroke, %       Relative risk 
                                                             Placebo   Warfarin                 reduction     
 
Age less than 65 years  
No risk factors 1.0 1.0       0% 
One or more risk factors 4.9 1.7     65% 
 
Age 65 to 75 years 
No risk factors 4.3 1.1     74% 
One or more risk factors 5.7 1.7     70% 
 
Age over 75 years 
No risk factors 3.5 1.7     51% 
One or more risk factors 8.1 1.2     85% 

 
It is clear that there is no reason to prescribe warfarin for afibbers below 
the age of 65 years who have no additional risk factors for stroke and 
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indeed this is fully recognized in the current guidelines for the 
management of atrial fibrillation[5]. 
 
The data would, however, indicate that prescribing warfarin for afibbers 
over the age of 75 years having one or more risk factors might be 
prudent.  The SPAF II trial found that the risk of an ischemic stroke in this 
age group was 3.6% when on warfarin and 4.8% when on aspirin.  
However, when looking at the combined total of fatal and disabling 
ischemic and hemorrhagic strokes there was little difference – 4.6% in 
the warfarin group and 4.3% in the aspirin group.  So again, the wisdom of 
prescribing warfarin rather than aspirin for older afibbers is by no means 
clear-cut.  It should also be kept in mind that the SPAF II trial was a 
clinical trial with frequent and accurate monitoring of INR levels.  Even 
though close monitoring would presumably reduce the risk of major 
bleeding, the SPAF II study found the risk of major internal bleeding in 
patients over 75 years to be 4.2%, thus largely cancelling out the benefit 
of ischemic stroke protection[6].   
More recently, a group of American researchers evaluated stroke risk 
among 700 elderly participants (mean age of 75 years) in the 
Framingham Heart Study and concluded that afibbers with a predicted 
annual stroke risk of 2% or less (irrespective of age) may not realize 
additional benefit from warfarin compared with aspirin and their risk of 
stroke may not exceed the risk of life-threatening bleeding with warfarin.  
Thus anticoagulation therapy may not be justified in individuals with low 
predicted rates of stroke[7,8]. 
 
A team of American, Canadian, Dutch, and Danish medical researchers 
looked at the effectiveness of warfarin therapy among participants in six 
major trials.  The annual rate of stroke in the low-risk group (no 
hypertension, angina or diabetes and no history of stroke or TIA) was 1.5% 
on warfarin as compared to 1.0% with aspirin and 1.2% in an age and 
gender matched cohort without afib.  The stroke risk in the remaining 
moderate- to high-risk group was 3.4% per year with warfarin, 4.2% with 
aspirin, and 1.3% in an age and gender matched cohort without afib or 
risk factors.  The researchers conclude that, irrespective of age, afibbers 
who satisfy the criteria for low risk can safely take aspirin for stroke 
prevention and would not benefit from oral anticoagulation.  They 
estimate that about one quarter of all afibbers would fall in the low-risk 
group[9]. 
 
Researchers at Kaiser Permanente in northern California recently 
concluded that results regarding warfarin efficacy obtained in tightly 
controlled clinical trials may not necessarily be indicative of what is going 
on in the “real world”.  They followed 11,526 patients with nonvalvular 
atrial fibrillation for an average of 2.2 years (25,341 person years).  About 
half the patients (6,320) were treated with warfarin while the remainder 



 Research Reports   141 

(5,089) took daily aspirin or used no drugs for stroke prevention.  The 
average age of the patients was 71 years with about 40% being over the 
age of 74 years and about 24% being below the age of 65 years.  Most of 
the participants had one or more risk factors for stroke (previous ischemic 
stroke [8%], heart failure [28.5%], hypertension [50.1%], diabetes 
[16.8%], and coronary heart disease [27.7%]).  Almost half (43%) of 
patients were women.  This survey population thus has little in common 
with a representative group of lone afibbers. 
 
During the follow-up period the researchers observed 141 ischemic 
strokes, 59 hemorrhagic strokes (intracranial bleeding), and 118 major 
gastrointestinal bleeds in the warfarin group and 231 ischemic strokes, 
29 hemorrhagic strokes, and 119 major gastrointestinal bleeds in the 
aspirin/no drug therapy group.  Results are detailed below[10]. 
 
 

                                 Incident Rate, % per year 
 
                                                       Patients on Warfarin 
  Ischem. Hemorr.       Major       Total Major Incidents
  Stroke Stroke*       Bleed*                A             B
  
 No risk factors 0.21 0.46 0.91  0.67 1.58    
 Prior stroke 3.24  0.46 0.91  2.78 3.69 
   Diabetes 2.06  0.46 0.91  2.52 3.43 
   Hypertension 1.59  0.46 0.91  2.05 2.96 
   Heart failure 1.22  0.46 0.91  1.68 2.59 
   Heart disease 1.57   0.46 0.91  2.03 2.94 
   Age over 75 years 1.43  0.46 0.91  1.89 2.80 
   Total population 1.11  0.46 0.91  1.57 2.48 
 
                                      Patients on Aspirin or No Drug Therapy 
   No risk factors 0.43  0.23 0.96  0.66 1.62 
   Prior stroke 7.40  0.23 0.96  7.63 8.59 
   Diabetes 3.56  0.23 0.96  3.79 4.75 
   Hypertension 2.55  0.23 0.96  2.78 3.74 
   Heart failure 3.54  0.23 0.96  3.77 4.73 
   Heart disease 2.94  0.23 0.96  3.17 4.13 
   Age over 75 years 3.22  0.23 0.96  3.45 4.41 
   Total population 1.88 0.23 0.96  2.11 3.07 
 
   * Assuming these rates are independent of ischemic stroke risk factors 
    A = ischemic + hemorrhagic stroke 
    B = ischemic + hemorrhagic stroke + major bleeding 
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                       Difference in Annual Incident Rate 
                                Warfarin vs. No Warfarin 
 
                                               Net Benefit, % year 
                Ischem. + 
  Ischemic              Ischem. +               Hemorr. +  
   Stroke              Hemorr. Stroke      Major Bleed  
                                     
   No risk factors 0.22  (51%) -0.01   (0%)   0.04   (2%) 
   Prior stroke 4.16  (56%) 4.85   (63%)   4.90  (57%) 
   Diabetes 1.5    (42%) 1.27   (34%)   1.32  (28%) 
   Hypertension 0.96  (38%) 0.73   (26%)   0.78  (21%) 
   Heart failure 2.32  (66%) 2.09   (55%)   2.14  (45%) 
   Heart disease 1.37  (47%) 1.14   (36%)   1.19  (40%) 
   Age over 75 years 1.79  (56%) 1.56   (45%)   1.61  (37%) 
   Total population 0.77  (41%) 0.53   (25%)   0.59  (19%) 
 
The percentages in brackets indicate the relative superiority of warfarin over 
aspirin/no drug therapy. 

 
 
In reviewing the above results it should be kept in mind that a 
hemorrhagic stroke can be just as devastating as an ischemic stroke, so 
what really matters to the patient is the combined incidence of the two.  
The incidence of major gastrointestinal hemorrhage (defined as death or 
hospitalization requiring blood transfusion) was similar in the two groups 
at about 1% per year.  This is no doubt due to the fact that the non-
warfarin group included patients taking aspirin.  Regular aspirin usage 
has been associated with a 2.5% annual bleeding risk in other 
studies[11]. 
 
It is clear that warfarin does indeed have a moderate overall beneficial 
effect on the incidence of stroke (ischemic and hemorrhagic) in patients 
with non-valvular atrial fibrillation.  For every 100 patients treated with 
warfarin for a year 0.53 strokes are avoided.  This corresponds to a 
relative risk reduction of 25% when compared to patients taking aspirin or 
using no drug therapy.  The benefit of warfarin therapy is substantial for 
patients having suffered a prior ischemic stroke (4.85 strokes per year 
avoided or a 63% benefit), but non-existent for afibbers with no risk 
factors for stroke (zero strokes per year avoided or a 0% benefit).  This 
finding, of course, is in line with numerous previous studies.  The benefit 
of warfarin therapy for afibbers with hypertension is 0.73 strokes avoided 
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per year for a relative benefit of 26%.  This is significant, but not 
impressive. 
 
Overall, it is apparent that 1,000 patients need to be treated with warfarin 
for a year in order to prevent 5.3 strokes.  Treating one patient for a year 
would cost an estimated $830 (8 lab tests @ $50/test + 4 doctor’s visits 
per year @ $75/visit + drug cost @ $130).  Thus treating 1,000 patients 
would cost $830,000 or $157,000 per annual stroke avoided.  The cost 
per annual stroke avoided in patients with a prior stroke would be 
$20,000 and that for patients with hypertension $86,000 per stroke per 
year.  The cost would, of course, be astronomical for patients with no risk 
factors. 
 
The Kaiser Permanente researchers conclude that, “Warfarin is very 
effective in preventing ischemic stroke in patients with atrial fibrillation in 
clinical practice while the absolute increase in the risk of intracranial 
hemorrhage is small”. 
 
I find this conclusion hard to reconcile with the actual data presented in 
the report.  I would conclude that warfarin therapy is contraindicated for 
afibbers without risk factors, is quite effective for patients with heart 
failure and for those who have suffered a stroke previously, and is 
marginally effective for afibbers with hypertension.  However, the cost of 
warfarin therapy to the healthcare system is considerable with an 
estimated annual cost of about $86,000 per stroke avoided among 
afibbers with hypertension. 
 
A group of 7500 California Medicaid recipients with afib and one or more 
of the following conditions – hypertension (58%), congestive heart failure 
(48%), diabetes (34%), prior stroke (17%) or prior heart attack (14%) 
participated in a recent study to evaluate the effectiveness of warfarin 
therapy.  During follow-up stroke occurred in 514 patients with a rate of 
3.4 per 100 person-years in patients treated with warfarin and a rate of 
4.1 per 100 person-years for those not on warfarin.  This corresponds to 
an overall absolute risk reduction of 0.7% per year.  Bleeding occurred in 
302 patients with a rate of 3.0 per 100 person-years in patients treated 
with warfarin and a rate of 2.2 per 100 person-years for those not on 
warfarin.  This corresponds to an absolute increase in bleeding risk of 
0.8% per year.  The researchers conclude that, “Warfarin therapy, in 
clinical practice, has a relatively modest benefit in terms of reducing 
stroke rates, with the greatest benefit occurring among patients with 
moderate stroke risk.  However, this benefit is somewhat offset by the 
increased risk of bleeding events”[12]. 
 
Unfortunately, quite apart from its limited efficacy, warfarin also has other 
significant shortcomings: 
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• Reliably maintaining an INR within the customary range of 2.0 to 

3.0 is still a very dicey proposition.  Two recent, tightly-controlled 
clinical trials found that only 57% and 66% respectively of 
participants were consistently within the desired range during the 
trial[13,14].  The number of patients within the range in a much 
less controlled actual daily practice would be considerably lower.  
Having an INR above 3.0 increases the risk of internal bleeding 
while having an INR below 2.0 significantly increases the risk of 
thrombus formation. 

 
• Appropriate monitoring of INR levels requires frequent visits to a 

testing laboratory resulting in considerable inconvenience to the 
patient and a significant financial burden on the health care 
system. 

 
• INR levels are strongly affected by many foods and herbs adding 

further to the difficulty of maintaining the desired ratio.   
 

• Warfarin interacts with at least 60 common drugs.  Some of the 
interactions, particularly with acetaminophen (Tylenol, 
Paracetemol), can be fatal as a combination of warfarin and 
acetaminophen can raise INR to 6.0 or higher[15-17]. 

 
• Warfarin can cause hemorrhagic stroke, gastrointestinal bleeding, 

osteoporosis and bone fractures (with long-term use), skin 
necrosis in some cases involving amputation of breast or penis, 
and no doubt a host of other less common complications[15,18]. 

 
The many shortcomings of warfarin and the relative under-utilization of 
anticoagulation for prevention of thrombosis and embolism have led to a 
concerted effort to find an effective replacement.  It now appears that the 
search may have succeeded with the development of the new oral 
anticoagulant ximelagatran. 
 
 
Ximelagatran 
Ximelagatran (Exanta) was developed by the Swedish arm of AstraZeneca 
and by now is probably one of the most carefully tested of all 
pharmaceutical drugs.  Ximelagatran or rather its metabolite, melagatran, 
prevents blood coagulation by directly inhibiting the final step in the 
coagulation process – namely, the conversion of fibrinogen to insoluble 
fibrin by thrombin.  Warfarin, on the other hand, works less directly by 
reducing the blood level of vitamin K-dependent coagulation factors.  
Early clinical trials of ximelagatran concluded that it has many advantages 
over warfarin. 
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• One size fits all.  Two 36 mg tablets of ximelagatran taken daily 

provide anticoagulation equivalent to or better than that afforded 
by warfarin.  There is no need for periodic monitoring of clotting 
time. 

 
• Ximelagatran is not metabolized by the cytochrome P450 enzyme 

system in the liver so it’s effect is not altered by foods, herbs or 
supplements.  There is no need to be concerned about what 
foods or supplements are safe to take when on ximelagatran. 

 
• There are no known interactions between ximelagatran and other 

pharmaceutical drugs. 
 

• Ximelagatran does increase bleeding risk, but the increase in risk 
is no greater than what is experienced with warfarin in the 2.0-3.0 
INR range. 

 
• Ximelagatran has no known major adverse effects in the short-

term (about 18 months); however, it is not known whether it may 
have adverse effects in the long-term.  A significant elevation in 
liver enzymes has been noticed in about 5% of patients, but this 
increase usually disappears with continued use or can be 
reversed by discontinuing the drug. 

 
It is clear that ximelagatran has many advantages over warfarin, but is it 
equally effective? 
 
Clinical trials of ximelagatran 
Several clinical trials have evaluated the effectiveness of ximelagatran as 
compared to warfarin.  For ethical reasons, ximelagatran has not been 
evaluated against placebo.  One trial involved heart attack patients, two 
trials involved patients with venous thromboembolism while the five 
SPORTIF (Stroke Prevention Using Oral Thrombin Inhibitor in Atrial 
Fibrillation) trials involved patients with atrial fibrillation. 
 
Ximelagatran in heart disease patients 
This trial (ESTEEM) involved 1833 patients who had suffered a heart 
attack.  The patients were randomized to placebo or 24 mg, 36 mg, 48 
mg or 60 mg of ximelagatran twice daily.  All participants also received 
160 mg of aspirin daily.  During the 6-month duration of the trial 16.3% of 
the placebo group members suffered another non-fatal heart attack, died 
or developed severe recurrent ischemia.  The corresponding number for 
the combined ximelagatran groups was 12.7% indicating that adding 
ximelagatran to a daily aspirin can reduce risk by an absolute 3.6% or a 
relative reduction of 22% over and above the protection provided by 
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aspirin alone.  The incidence of major bleeding was 1.8% in the combined 
ximelagatran group and 0.9% in the aspirin only (placebo) group.  The 
concentration of the liver enzyme, alanine transaminase, was more than 3 
times the upper normal limit in 4% of the participants receiving 24 mg of 
ximelagatran twice daily as compared to 1% in the placebo group.  The 
underlying mechanism for this increase is under investigation.  No major 
adverse effects were observed during the 6-month trial.  The researchers 
conclude that aspirin plus 24 mg of ximelagatran twice daily provides an 
absolute additional risk reduction of 4% over aspirin alone, has an 
acceptable risk of major bleeding, and a manageable rise in liver 
enzymes.  It is of interest to note that the total incidence of internal 
bleeding (minor and major) was 22% in the combined ximelagatran group 
versus 13% in the aspirin only group[19]. 
 
Ximelagatran in prevention of venous thromboembolism 
This Swedish trial involved 1233 patients from 18 countries with 
confirmed venous thromboembolism who had been treated for 6 months 
with anticoagulant therapy without reoccurrence of thromboembolism.  
The participants were randomized to receive placebo or 24 mg of 
ximelagatran twice daily for an 18-month period after discontinuing 
warfarin therapy.  No coagulation tests were carried out during the trial 
period.  At the end of the period 12 patients (2%) in the ximelagatran 
group had experienced a new thromboembolism versus 71 patients (12%) 
in the placebo group – a 10% absolute and an 84% relative risk reduction.  
The risk of minor or major internal bleeding was 22% and 18% in the 
ximelagatran and placebo groups respectively.  Major hemorrhage 
accounted for about 1% in each group.  The cumulative incidence of 
elevation of alanine aminotransferase to more than 3 times upper normal 
level was 6.4% in the ximelagatran group and 1.2% in the placebo group.  
The researchers conclude that oral ximelagatran is effective in extended 
prevention of venous thromboembolism[20]. 
 
Ximelagatran after knee replacement 
Venous thromboembolism occurs in 40 to 84% of patients undergoing 
total knee replacement if they do not receive anticoagulation therapy.  
About 7% of patients experience a pulmonary embolism and in about 0.2 
to 0.7% of cases the embolus is fatal.  Anticoagulation with warfarin 
reduces the incidence of venous thromboembolism to about 47%. 
 
A group of researchers from Brazil, Canada, Israel, Mexico and the United 
States has just completed a study to determine the relative efficacy of 
warfarin and ximelagatran in the prevention of venous thromboembolism 
after total knee replacement.  The 1851 study participants were 
randomized to receive warfarin (INR = 2.0-3.0) or 24 mg or 36 mg of oral 
ximelagatran twice daily for 7-12 days following surgery.  At the end of the 
trial 128 patients in the 36 mg ximelagatran group (20%) had either died 
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or developed venous thromboembolism while 168 patients in the warfarin 
group (28%) had done likewise.  Minor or major bleeding occurred in 5.3% 
of the patients in the 36 mg ximelagatran group and in 4.5% of those in 
the warfarin group.  (NOTE: This after only 7-12 days of therapy).  Levels of 
alanine aminotransferase were not noticeably elevated in either group 
after this short treatment.  The researchers conclude that 36 mg of 
ximelagatran administered twice daily is superior to warfarin in preventing 
venous thromboembolism following total knee replacement[21]. 
 
Ximelagatran in atrial fibrillation 
Following a small preliminary trial (SPORTIF II) to investigate optimal 
dosing and alleviate safety concern two major trials were undertaken to 
evaluate the efficacy of ximelagatran in stroke prevention among patients 
with non-valvular atrial fibrillation[4].  SPORTIF III involved 3407 patients 
from 23 countries and SPORTIF V involved 3922 patients from 409 
locales in North America.  All study participants had one or more risk 
factors for stroke (about 40% had coronary artery disease and about 75% 
had hypertension) and 89% of participants had persistent rather than 
paroxysmal afib.  Thus results are not directly applicable to paroxysmal 
afibbers with no risk factors for stroke.  The 7300 high-risk patients were 
randomized to receive either 36 mg of ximelagatran twice daily or warfarin 
adjusted to an INR of 2.0-3.0.  After an average follow-up of about 18 
months 91 patients (1.6%) in the combined ximelagatran groups 
(SPORTIF III and V) had suffered an ischemic or hemorrhagic stroke or had 
experienced a systemic thromboembolic event.  The corresponding figure 
for the combined warfarin groups was 93 patients (1.6%).  Minor and 
major bleeding events were significantly lower in the ximelagatran groups 
at 37% versus 47% in the warfarin groups (NOTE: A rate of 37% or 47% of 
patients experiencing internal bleeding during an 18-month period is still, 
or ought to be, a major cause for concern).  If deaths, strokes and major 
bleeding events were combined the incidence was 5.2% in the 
ximelagatran groups compared to 6.2% with warfarin.  A significant 
relative risk reduction of 16%.  Elevated liver enzyme levels (alanine 
aminotransferase) were noted in about 6% of ximelagatran users and in 
about 1% of warfarin users.  The investigators conclude that fixed dose 
ximelagatran is at least as effective as well-controlled warfarin in 
preventing stroke and systemic embolism in high-risk patients with atrial 
fibrillation[14,22,23]. 
 
Conclusion 
Trials involving close to 10,000 patients have shown that ximelagatran is 
equivalent or superior to warfarin in preventing stroke and systemic 
embolism.  Bleeding rates are similar, although, in my opinion, 
unacceptably high if applied to patients at low risk for stroke.  Significant 
elevation of liver enzymes occurs in about 5% of patients on ximelagatran, 
but appears to be fully reversible.  No major adverse effects have been 
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observed in trials lasting up to 20 months, but longer term effects are 
unknown. 
 
Ximelagatran is superior to warfarin in ease of administration and control.  
The dosage is fixed at 24 or 36 mg twice daily and no monitoring of 
coagulation parameters is required.  It also has the great advantage of not 
being affected by different foods, herbs and supplements and not 
interacting with other commonly used drugs.  However, liver enzymes do 
need to be checked monthly for the first 6 months of therapy.   
 
Ximelagatran has now successfully passed phase III trials and is awaiting 
approval in Europe, the USA and Canada. 
 
While ximelagatran would likely be advantageous for afibbers with one or 
more risk factors for stroke, I do not believe it would be any more 
appropriate for afibbers with no risk factors than is warfarin. 
 
 
POSTSCRIPT – December 2004 
 
Ximelagatran (Exanta) was approved by the European Union in May 2004 
for short term use by patients undergoing hip or knee replacement 
surgery.  However, on September 14, 2004 the FDA in the US decided 
against approving Exanta as a replacement for warfarin until additional 
data attesting to its long-term safety can be provided.  The FDA 
Committee expressed concern over new data showing that long term use 
is associated with significant liver damage. 
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Atrial Fibrillation and ACE Inhibitors 
 
 
Earlier this year we explored a possible connection between the renin-
angiotensin-aldosterone system (RAAS) and lone atrial fibrillation (The 
AFIB Report, March 2003 and Virtual Conference Room Sessions 1, 2 and 
11).  The idea, not supported by any medical evidence at the time, was 
that an afib episode would be initiated by an excess of aldosterone and 
terminated when this excess was eliminated through the action of 
natriuretic peptides released during the episode.  Aldosterone is known to 
have many detrimental effects on the heart and some of them are 
associated with conditions known to promote LAF: 
 

• Inflammation and fibrosis of the heart tissue are found in most 
LAF patients.  Aldosterone causes inflammation and fibrosis of 
the heart tissue by direct action on the MC-receptors in the 
myocardium.  This action is not accompanied by hypertension. 

 
• Most LAF patients suffer from a systemic inflammation as 

expressed in abnormally high CRP (C-reactive protein) levels.  
Aldosterone causes inflammation. 

 
• Atrial fibrillation is associated with an increased level of reactive 

oxygen species (ROS) in the heart tissue.  Aldosterone causes an 
increased level.   

 
• Atrial fibrillation is associated with an imbalance in the ANS.  

Aldosterone causes such an imbalance, primarily by increasing 
sympathetic activity. 

 
• Hypokalemia (low potassium levels) is associated with an 

increase in PACs, which in turn are associated with an increased 
risk of LAF episodes.  Aldosterone promotes hypokalemia. 

 
• Hypomagnesemia (low magnesium levels) is associated with an 

increase in PACs, which in turn are associated with an increased 
risk of LAF episodes.  Aldosterone promotes hypomagnesemia.   

 
Although aldosterone production is primarily initiated by activation of the 
RAAS, it can also be initiated by ACTH the same hormone that stimulates 
the secretion of cortisol.  A high potassium level or a low sodium level also 
causes aldosterone secretion to be increased.  A magnesium deficiency 
causes an increase in aldosterone production and subsequent 
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hypokalemia (potassium deficiency).  An excess of calcium ions (Ca++) 
can also increase aldosterone production because excess Ca++ increases 
the secretion of ACTH.   
 
An excessive production of aldosterone can also be caused by a benign 
tumour (adenoma) on the adrenal glands or simply by an enlargement 
(hyperplasia) of the adrenal glands.  Hyperplasia itself has been linked to 
prolonged exposure to stress.  Adrenal tumours are fairly common and 
can be genetically “ordained”. 
 
As mentioned previously, aldosterone production is primarily initiated by 
the renin-angiotensin-aldosterone system.  The RAAS is the body’s main 
system for dealing with a decrease in blood pressure that is too great to 
be handled by the autonomic nervous system alone.  The primary purpose 
of the RAAS is thus to increase blood pressure by preserving (hoarding) 
sodium and water.  The RAAS is normally activated by hypotension 
caused, for example, by a sudden shift from supine to standing position.  
The low blood pressure is first sensed by the kidneys, which proceed to 
secrete a small peptide called renin.  Renin is transported to the liver 
where it helps to produce angiotensin I from a large protein called 
angiotensinogen.  Angiotensin I, in turn, is carried by the blood to the 
lungs where it is converted into angiotensin II through the action of 
angiotensin-converting enzyme (ACE).   
 
Angiotensin II is the most potent vasoconstrictor in the body.  It causes 
the blood vessels to constrict and potentiates the sympathetic nervous 
system resulting in an increase in blood pressure.  Angiotensin II also acts 
on the adrenal glands to produce aldosterone.  Aldosterone causes 
sodium and water to be retained by the kidneys thus increasing the 
body’s fluid content and thereby the blood pressure.  The action of the 
renin-angiotensin part of the RAAS may take seconds to minutes to kick 
in, but it may take days or even weeks before the full effect of aldosterone 
is felt. 
 
If there is little medical evidence at the moment that aldosterone is 
involved in afib, is there any evidence that other parts of the RAAS may 
be?  Indeed there is. 
 
Researchers at the University of Leipzig in Germany recently reported that 
lone afibbers have significantly more receptors for angiotensin II (subtype 
I) in the left atrium than do people without LAF.  The increase in receptors 
was apparent in both afibbers with mitral valve prolapse and in those 
without it.  No increase in receptors was found in the right atrium.  The 
researchers conclude that angiotensin II receptor subtype I may play a 
role in lone atrial fibrillation[1].  The presence of more receptors in 
afibbers would mean that the level of whatever protein is produced as a 
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result of the angiotensin II molecule docking at its receptor would be 
elevated.  If this protein, or perhaps aldosterone itself, is involved in 
promoting afib then blocking the subtype I angiotensin II receptor should 
result in a decrease in afib episodes. 
 
Angiotensin II type 1 receptor (AT1R) antagonists are potent blockers of 
the receptors.  Japanese researchers have found that candesartan 
(Atacand) significantly shortens afib episodes in dogs and prevents 
structural remodelling and fibrosis in the atrium[2].  Spanish researchers 
have found that the AT1R irebesartan (Avapro) allowed afibbers with 
persistent afib who were electrically cardioverted to stay in sinus rhythm 
longer after treatment with irebesartan + amiodarone than did patients 
medicated with amiodarone alone[3]. 
 
There is evidence that the AT1R valsartan (Diovan) can actually reduce 
aldosterone levels.  A team of American and Italian researchers treated 
over 4,000 chronic heart failure patients with valsartan (160 mg twice 
daily) or placebo and compared plasma aldosterone levels after 24 
months.  The mean aldosterone level in the placebo group increased by 
18.8 pg/mL, but decreased by 23.8 pg/mL in the valsartan group.  Thus 
the mean reduction in aldosterone in the valsartan group compared with 
the placebo group was 29.3%.  The difference between the two groups 
was most pronounced after just 4 months of treatment[4].  The same 
group of researchers later concluded that the incidence of new cases of 
atrial fibrillation among the heart failure patients was significantly lower in 
the valsartan group than in the placebo group (5.27% versus 7.86% in 23 
months of follow-up)[5].   
 
Chinese researchers have found that the AT1R losartan (Cozaar) actually 
inhibits the production of aldosterone in the myocardium of rats with 
heart failure[6].   
 
An alternative way of preventing the detrimental effects of angiotensin II is 
by inhibiting its synthesis as opposed to blocking its uptake (with AT1Rs).  
Angiotensin-converting enzyme inhibitors (ACE inhibitors) prevent the 
synthesis of angiotensin II from angiotensin I.  There is now some 
evidence that ACE inhibitors may indeed affect afib episode frequency.  
Taiwanese researchers recently reported that the ACE inhibitor enalapril 
(Vasotec) significantly lengthens the afib-free interval following electrical 
cardioversion of chronic afib when given in combination with amiodarone.  
After 270 days 74% of the amiodarone + enalapril group was still in sinus 
rhythm as compared to only 57% in the amiodarone only group[7]. 
 
Danish researchers have found that the ACE inhibitor trandolapril (Mavik) 
decreased the risk of developing atrial fibrillation by over 50% in a group 
of heart disease patients (left ventricular dysfunction) who had just 
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suffered a heart attack[8].  They point out that ACE inhibition is 
associated with a reduction in atrial premature beats (PACs), the 
forerunners of atrial fibrillation, and also tends to prevent enlargement of 
the left atrium. 
 
Conclusion 
 
Evidence is slowly accumulating to the effect that the RAAS or, perhaps 
more specifically, angiotensin II and aldosterone may indeed be involved 
in atrial fibrillation.  There is now also emerging evidence that ACE 
inhibitors and angiotensin II receptor antagonists may act to prevent atrial 
fibrillation episodes most likely through a reduction in PAC frequency and 
prevention of structural and electrical remodelling of the atrium.  Most 
research, so far, has involved patients with heart failure or other heart 
disease, so it is not clear whether the findings are applicable to lone 
afibbers.  However, the observation by the University of Leipzig team that 
lone afibbers have an abnormally high level of angiotensin II type 1 
receptors in the left atrium certainly lends support to the idea that the 
RAAS is involved in lone afib as well.  If this is indeed so then ACE 
inhibitors or angiotensin II receptor antagonists may prove to be of some 
benefit in the treatment of LAF, particularly among afibbers with high 
blood pressure.  Both types of drugs, of course, have many undesirable 
side effects and there are also indications that the effect of some of them, 
particularly the angiotensin II receptor antagonists may wear off over 
time[9,10]. 
 
The potential benefits of drugs that block aldosterone (mineralo corticoid) 
receptors rather than angiotensin II receptors should not be overlooked.  
Spironolactone, a potassium-sparing diuretic, is highly effective in 
blocking MC-receptors.  By doing so, it rebalances the autonomic nervous 
system (increases parasympathetic activity and decreases sympathetic 
activity), decreases the risk of stroke, prevents hypokalemia, reduces 
fibrosis, improves endothelial function, and helps prevent hypertension 
(by blocking MC-receptors in the brain).   
 
Spironolactone, unfortunately, has several nasty side effects, especially 
breast enlargement and impotence.  It is therefore not likely to be a viable 
long-term solution for LAF prevention.  However, a “cousin” of 
spironolactone, eplerenone, has recently been developed and shows 
great promise in initial trials.  Eplerenone is significantly more effective 
than spironolactone and animal experiments have shown that it protects 
the heart, brain and kidneys, especially against stroke and vascular 
injury[11].  Eplerenone does not cause breast enlargement or impotence.  
Could this new drug help prevent episodes?  If the hypothesis is correct, it 
is certainly a very real possibility, but of course only a clinical trial will tell. 
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In conclusion, the finding of an association between the RAAS and atrial 
fibrillation opens up exciting new avenues for the use of drugs, other than 
antiarrhythmics, in the treatment of LAF. 
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The Importance of Potassium 
 

Important: Please read this entire report before acting on its findings 
 
 
Potassium is fairly abundant in the body with a total content of about 135 
grams (3500 mmol).  Most, 98% to be exact, is found inside the cells, 
while the remaining 2% or about 2700 mg is found outside the cells, more 
specifically in blood serum.  Blood serum level is normally maintained 
between 3.5 and 5.3 mmol/L.  Humans evolved on a diet rich in 
potassium and low in sodium, so the body is designed to retain sodium 
and excrete potassium.  Homeostasis (level between 3.5 - 5.3 mmol/L or 
3.5 - 5.3 mEq/L) is maintained by excretion through the kidneys matching 
oral intake and by shifting potassium between intracellular and 
extracellular compartments.   
 
Unfortunately, our modern diet tends to produce sodium overload and 
potassium depletion (hypokalemia).  Hypokalemia (potassium level below 
3.6 mmol/L[1]) is a serious condition that has been implicated in many 
aspects of cardiovascular disease including atrial fibrillation, stroke, heart 
attack, hypertension, and sudden cardiac death (SCD).  Hypokalemia is 
also a strong predictor of early death in heart failure.  One study found 
that as many as 20% of all hospitalized patients have potassium levels 
below 3.6 mmol/L[1]. 
 
Drs. John Macdonald and Allan Struthers of Ninewells Hospital in Dundee, 
UK have produced an excellent summary of the many consequences of 
hypokalemia in relation to cardiovascular disease[2].  Among the 
highlights of their findings: 
 

• Hypokalemia is intimately associated with ventricular ectopy 
(PVCs) and an increased risk of ventricular fibrillation.  Both can 
be prevented by increasing potassium levels. 

 
• High blood levels of potassium inhibit platelet aggregation and 

thus help prevent ischemic stroke. 
 

• Adequate potassium levels retard the progression of 
atherosclerosis. 

 
• Heart attack patients with low serum potassium levels are 

significantly more likely to go into ventricular fibrillation (often 
fatal) than are patients with levels between 4.5 and 5.5 mmol/L. 
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• Potassium supplementation can significantly reduce blood 

pressure in patients with hypertension. 
 

• A low magnesium level (hypomagnesemia) increases potassium 
excretion and it is difficult to remedy hypokalemia without first 
attaining normal magnesium levels.  One study found that 42% of 
people with low magnesium levels also had low potassium 
levels[1]. 

 
The Scottish researchers also outline, in considerable detail, what can be 
done to remedy hypokalemia.  They suggest that supplementation with 
potassium, on its own, is unlikely to increase levels significantly.  The 
problem is that increased potassium intake activates the renin-
angiotensin-aldosterone system (RAAS) which promptly proceeds to 
generate large amounts of aldosterone which, in turn, causes potassium 
to be excreted and more sodium to be retained.  They estimate that a 
serum potassium increase of just 0.25 mmol/L results in an aldosterone 
increase of 50-100%.   
 
Heart failure and heart attack patients should aim for a serum potassium 
concentration between 4.5 and 5.5 mmol/L.  People without 
cardiovascular disease will probably be OK at levels between 3.5 and 5.0 
mmol/L, but there is some evidence that levels of 4.4 mmol/L or higher 
are required to prevent atrial fibrillation.  Dr. Mina Chung of the Cleveland 
Clinic recommends a minimum level of 4.0 mmol/L for afibbers[3]. 
 
It is of interest that Austrian researchers recently discovered that cardiac 
surgery-induced atrial fibrillation is significantly more common among 
patients with serum potassium levels below 3.9 mmol/L than it is among 
patients with levels of 4.4 mmol/L or greater[4].   
 
The National Council on Potassium in Clinical Practice supports the 
recommendation of a minimum blood serum level of 4.0 mmol/L (4.0 
mEq/L), but further suggests that an optimal level for patients without 
renal dysfunction would be 4.5 - 5.0 mmol/L[1]. 
 
For those with low potassium levels the Scottish researchers recommend 
supplementation with potassium and magnesium combined with an 
aldosterone blockade to prevent increased potassium excretion.  There 
are four main approaches to blocking aldosterone production or 
counteracting the effects of an excessive production. 
 
ACE Inhibitors 
Angiotensin-converting-enzyme inhibitors prevent the conversion of 
angiotensin I to angiotensin II and thereby interrupt the RAAS system’s 
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efforts to produce aldosterone.  Some of the more common ACE inhibitors 
are enalapril (Vasotec), lisinopril (Zestril), ramipril (Altace), and captopril 
(Capoten).  Unfortunately, there is evidence that the aldosterone-blocking 
effects of ACE inhibitors may only be transient and that the body 
eventually finds a way around the ACE inhibition and produces 
aldosterone just the same[2]. 
 
Angiotensin II Type 1 Receptor Blockers 
These medications act by preventing angiotensin II from docking at its 
receptors and thereby inhibit the formation of aldosterone.  There is 
evidence that lone afibbers have more angiotensin II receptors in the left 
atrium than do non-afibbers, so blocking these receptors could be 
important for reasons other than the prevention of excessive potassium 
excretion[5].   
 
There is actually evidence that valsartan (Diovan) reduces aldosterone 
levels and also some limited evidence that candesartan (Atacand) and 
irbesartan (Avapro) can help prevent or shorten afib episodes[6,7,8].  
Thus, all in all, angiotensin II receptor blockers combined with potassium 
and magnesium supplementation may be worth evaluating for afibbers 
with low potassium levels and no indication of hyperaldosteronism. 
 
Potassium-Sparing Diuretics 
These help prevent the excretion of potassium through their direct action 
on the kidneys.  Combining them with potassium and magnesium 
supplements should result in increased potassium levels.  The two main 
medications in this field are triamterene (Dyrenium) and amiloride 
(Midamor).   
 
Aldosterone Receptor Blockers 
These work by blocking aldosterone (mineralocorticoid) receptors and 
thereby prevent aldosterone from doing its dirty work of excreting 
potassium at an excessive rate.  The main pharmaceutical aldosterone 
receptor blockers are spironolactone (Aldactone) and eplerenone (Inspra).  
There is evidence that potassium and magnesium supplementation 
combined with these blockers increases potassium levels and effectively 
replenishes tissue levels of both potassium and magnesium[2].  
Spironolactone and eplerenone work equally well, but spironolactone is 
far less expensive.  Eplerenone can be used if side effects (gynecomastia, 
impotence, irregular menses or bleeding, and gastrointestinal irritation) 
are experienced from using spironolactone.   
 
The findings of the Scottish researchers, to a large extent, fly against 
conventional medical wisdom.  The medical profession has always 
considered potassium levels above 5.1 mmol/L a far greater risk of 
ventricular arrhythmia than levels below 3.5 mmol/L.  Yet, the Scottish 
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report points out that the risk of ventricular fibrillation is 8 times higher in 
heart attack patients with potassium levels below 3.5 mmol/L than it is in 
patients with levels above 4.3 mmol/L.  It is also generally considered a 
definite “no-no” to combine aldosterone receptor blockers and potassium-
sparing diuretics with potassium supplementation, yet the report 
emphasizes that potassium and magnesium supplementation without 
concomitant aldosterone blockage is ineffective.   
 
The suggestion that both approaches may be needed was also pointed 
out in a recent paper which concluded that a daily potassium intake (via 
supplements) of 9 grams combined with a spironolactone intake of 250 
mg/day was required to raise serum potassium level from about 4.0 to 
5.2 mmol/L in a group of patients with inherited long QT syndrome type 2.  
The authors of this report concluded that a sustainable, mild increase in 
serum potassium can be safely maintained by oral potassium 
supplementation and spironolactone[9]. 
 
Other researchers have, however, found that potassium supplementation, 
on its own, can indeed be effective in reducing blood pressure and the 
risk of stroke.  Daily supplementation with 60 mmol (2.5 grams) of 
elemental potassium has been found to decrease blood pressure 
significantly over a 12-week period[10,11].  So if potassium 
supplementation decreases blood pressure, then it is obviously getting 
into the system.  It should be pointed out though that about a third of the 
supplemented potassium was excreted in the urine indicating that the 
RAAS was activated by the supplementation[11].  Sixty mmol of elemental 
potassium is equivalent to 4.5 grams of potassium chloride, 6 grams of 
potassium bicarbonate, 7.5 grams of potassium gluconate or 20 grams of 
potassium citrate.  
 
The National Council on Potassium in Clinical Practice recommends the 
use of oral supplementation with potassium chloride (800-2300 mg/day 
of elemental potassium) to replenish potassium, but point out that 
potassium bicarbonate may be more appropriate if metabolic acidosis is 
present[1].  If increasing dietary intake or supplementation does not bring 
potassium to the desired level, then potassium-sparing therapy with ACE 
inhibitors, angiotensin II receptor blockers, potassium-sparing diuretics or 
aldosterone receptor blockers may be added to the potassium 
supplementation regimen[1]. 
  
I am currently experimenting with spironolactone and potassium 
supplementation and have found that a potassium-rich diet (lots of fruits 
and vegetables) combined with 500 mg/day of elemental potassium 
(from potassium gluconate), 375 mg/day of elemental magnesium (from 
magnesium taurate), and 75 mg/day of spironolactone raised my 
potassium level from its usual 3.5-3.7 mmol/L to 4.5 mmol/L over a 1-
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month period.  I should mention that I have been diagnosed with 
hyperaldosteronism, so plain ACE inhibitors or angiotensin II receptor 
blockers would probably not work for me.  I am now attempting, with the 
cooperation of my physician, to optimize my intake of potassium and 
spironolactone so as to take the minimum amount of the drug. 
 
I have also observed that I can quickly and completely eliminate ectopic 
beats and other uneasy feelings in the heart by drinking a special 
potassium drink.  The drink consists of an 8 oz glass of warm water into 
which I dissolve a pouch of Emergen-C (containing 1000 mg of ascorbic 
acid + 200 mg of elemental potassium + 60 mg of elemental magnesium) 
as well as 1/4 teaspoon of potassium chloride providing about 1000 mg 
of elemental potassium.  I drink this concoction over a 10-minute period 
and also use it to help swallow a 500 mg magnesium taurate capsule 
providing 125 mg of elemental magnesium. 
 
Other afibbers have observed similar benefits by drinking low-sodium V8 
juice.  It would seem that the ingestion of a high potassium drink when 
increased ectopy is felt could help to avert a full-blown episode.  The 
potassium drink could be particularly beneficial for afibbers whose 
episodes occur after a meal or when lying down to sleep.  Research has 
shown that blood levels of potassium vary significantly during the day.  It 
is as much as 0.6 mmol/L lower during the night than during daytime and 
also decreases substantially after ingesting a meal containing 
carbohydrates[1].  So having the potassium drink just before dinner or 
bedtime may be worth a try for these afibbers. 
 
The high potassium drink may also be useful if consumed throughout the 
day for afibbers with the diarrhea type of irritable bowel syndrome.  
Diarrhea can lead to major losses of both potassium and magnesium as 
stool content of potassium can reach 90 mmol/L.  Of course, consuming 
a potassium-rich drink throughout the day is likely to benefit all afibbers 
with serum potassium levels below the optimal range of 4.5 to 5.0 
mmol/L. 
 
Conclusion 
Low serum levels of potassium (most likely accompanied by low 
intracellular levels) could be an important cause of afib.  Potassium 
supplementation may be required by some afibbers to bring their blood 
serum level up to the recommended range.  It is possible that just 
supplementing with potassium and magnesium is enough to do the trick; 
however, if it is not, or if hyperaldosteronism has been diagnosed, then a 
combination of aldosterone inhibition and oral supplementation with 
potassium and magnesium would appear to be highly effective.   
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Moderate supplementation and increased dietary intake of potassium is 
likely to be safe for most people.  HOWEVER, and this cannot be 
emphasized enough, aggressive supplementation and supplementation 
combined with aldosterone blockage SHOULD NOT BE UNDERTAKEN 
without the cooperation of a physician.  Potassium levels need to be 
monitored regularly since potassium supplementation, if kidney 
dysfunction is present, can be fatal.  Please take this as a SERIOUS 
WARNING! 
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LAF Survey 6 
 
 
 
The 6th lone atrial fibrillation survey (LAFS-6), our first web-based survey, 
was designed to determine a possible association between LAF and 
migraine headaches and between LAF and the presence of candida 
overgrowth (yeast infection).  A total of 65 lone afibbers without heart 
disease participated in the survey.  Twenty-three per cent of respondents 
were women, a proportion similar to that observed in previous surveys.  
The average age of respondents was 55 years (range of 31 to 84 years).  
The average age at diagnosis was 49 years (range of 20 to 77 years) and 
the average number of years of having lived with afib was 6 years.  There 
were no significant differences between men and women in regard to age 
or years of afib. 
 
The majority (87%) of respondents had the paroxysmal (intermittent) kind 
of LAF; 5% had persistent LAF, and 8% the permanent (chronic) variety.  
Of the paroxysmal afibbers, 13% had the adrenergic type, 45% the mixed, 
and 42% were vagal. 
 
Episode frequency was distributed as follows: 
 

• No episodes in 6-month period  7% 
• 1-3 episodes in 6-month period 21% 
• 4-6 episodes in 6-month period 12% 
• 7-10 episodes in 6-month period 16% 
• 11-20 episodes in 6-month period 16% 
• More than 20 episodes in 6-month period 28% 

 
Episode duration was distributed as follows: 
 

• No episodes   7% 
• Episodes lasting 0.1-1 hrs  16% 
• Episodes lasting 1-2 hrs     7% 
• Episodes lasting 3-6 hrs  14% 
• Episodes lasting 7-12 hrs  22% 
• Episodes lasting 13-19 hrs  10% 
• Episodes lasting 20-29 hrs    3% 
• Episodes lasting 30-48 hrs  10% 
• More than 48 hrs 11%  
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Ablation 
Twelve respondents (18.5%) had undergone ablation therapy.  Six of the 
procedures (50%) had been successful.  This success rate is somewhat 
low, partly due to the fact that 2 of the so far unsuccessful ablations were 
performed quite recently.  Of some concern is the finding that afibbers 
who had reported an unsuccessful ablation prior to 2003 were likely to be 
experiencing more and longer-lasting episodes than did afibbers who had 
not undergone ablation.  These findings confirm observations from earlier 
surveys and clearly need further investigation.   
 
Drugs 
Fifty-two per cent of all respondents were taking pharmaceutical drugs on 
a regular basis to manage their LAF, while 22% were using the on-demand 
approach (200 mg flecainide or 300 mg propafenone crushed and 
swallowed with warm water immediately at onset of an episode).  There 
was no indication that drug use, regular or on-demand, had any effect on 
the average episode frequency or duration.  There was also no indication 
that taking statin drugs or fish oils affected episode frequency or duration.  
However, there was a slight, statistically non-significant (p=0.06) trend for 
women to be more likely to take drugs on a regular basis.   
 
Migraines 
Fourteen of 65 respondents had experienced a migraine headache in the 
past and eight were still experiencing them (1-3 in 6-month period).  Thus 
the current prevalence of migraines among the 65 respondents is 12.3%, 
not significantly different from the 10.3% experienced among the general 
US population.  There was no correlation between the number of migraine 
attacks and the frequency or duration of afib episodes.  Only one out of 
11 had ever noticed an association between migraines and afib episodes.  
There was no indication that afib type (adrenergic, mixed, vagal, 
permanent) was related to the prevalence of migraines.  Thus it is unlikely 
that there is an association between migraine headaches and LAF. 
 
Candida 
Forty-one of 65 respondents had done the saliva test for candida 
overgrowth (www.candidasupport.org/dr.williamcrookt.html) and 41% had 
tested positive, 49% negative, and 10% were unsure.  Thirteen or 20% of 
the 65 respondents had been officially diagnosed with candida at one 
point or other and 10 (77%) of these were still battling the disorder when 
completing the survey.   The most common location for candida 
overgrowth was the colon (46%) followed by the genital area (38%), and 
mouth (16%).  Two respondents had overgrowth in more than one 
location.  Women were more likely to have been diagnosed with candida 
than were men; however, there was no gender-related difference 
according to the saliva test.  This could indicate that candida overgrowth 
is under-diagnosed in men. 

  

http://www.candidasupport.org/dr.williamcrookt.html
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Of the 13 respondents who had been diagnosed with candida 10 had 
taken the saliva test.  Seven (70%) of these tested positive, 2 tested 
negative, and 1 was not sure.  Of the 10 respondents currently battling 
candida 8 had taken the saliva test and 7 (88%) tested positive.  Thus it 
would appear that the saliva test is a reasonably accurate indication of 
the presence of candida overgrowth.  It would also appear that candida is 
difficult to overcome on a permanent basis.   
 
There was no association between the presence of candida and episode 
frequency or duration.  Two out of 10 respondents had observed an 
association between candida episodes and afib episodes. 
 
Statins 
Seven out of 65 respondents (11%) were taking statin drugs for 
cholesterol problems.  There was no indication that this affected episode 
frequency or duration. 
 
Fish oils 
Forty-nine per cent of all respondents were supplementing with fish oils, 
but there was no indication that fish oil supplementation correlated with 
episode frequency or duration.  Women were slightly more likely to be 
taking fish oils than were men. 
 
In conclusion, there would appear to be no association between migraine 
headaches and LAF nor between candida overgrowth and LAF. 
 



 LAF Surveys   165 

 
 

LAF Survey 7 
 
 
 
The purpose of our 7th LAF survey was to gather information about and 
share the various approaches used by fellow afibbers to successfully 
manage their condition by the use of antiarrhythmic drugs, supplements, 
dietary changes, or other protocols. 
 
A separate survey was conducted to determine the success rate for those 
afibbers who had chosen to undergo ablation or the maze procedure.  The 
results of our 8th LAF survey will be discussed in a future issue of The AFIB 
Report. 
 
It is important to bear in mind when interpreting the results of this survey 
that only fibbers who have been successful in controlling their condition 
were invited to participate.  There are many, many of us who have tried 
numerous approaches without success, but hopefully, these survey 
results will give us ideas for new approaches to try. 
 
Profile of Respondents 
 
A total of 116 respondents completed this survey.  The majority (81%) 
were men.  The average (mean) age of the group was 57 years (median: 
57, range: 27-79).  The mean age at diagnosis was 49 years (median: 51, 
range: 18-77).  The number of years that the respondents had 
experienced afib varied between 1 and 41 years with a mean of 7 years 
and a median of 5 years.  Only 8 respondents (7%) had been diagnosed 
with underlying heart disease, while 7 (6.2%) had been diagnosed with 
mitral valve prolapse.  The majority (92%) had received a medical 
diagnosis of paroxysmal, persistent or permanent AF.  The distribution of 
various types of AF was as follows:  
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 Type of AF # of Respondents % of Respondents
 
 Paroxysmal 98 84% 
 -   Adrenergic   8   7% 
 -   Mixed 38 33% 
 -   Vagal 44 37% 
 -   Unknown   8    7% 
 Persistent 11 10% 
 -   Adrenergic   0    0% 
 -   Mixed   5    4% 
 -   Vagal   3    3% 
 -   Unknown   3    3% 
 Permanent   4    3% 
 Unknown   3    3% 
 
 Total 116 100% 

 
 
The types of interventions employed by the 116 respondents can be 
divided into three categories: 
 

A. Antiarrhythmic drugs as sole remedy (27 respondents) 
B. Alternative methods as sole remedy (41 respondents) 
C. Antiarrhythmic drugs + alternative methods (48 respondents) 

 
 
 

A.  Antiarrhythmic Drugs Only 
 
Twenty-seven of the 116 survey respondents (23%) had relied solely on 
the use of antiarrhythmics to manage their afib.  The majority of 
respondents (78%) were men.  The average (mean) age of this group was 
56 years (median: 59, range: 27-74).  The mean age at diagnosis was 51 
years (median: 52, range: 26-68).  The number of years that the 
respondents had experienced afib varied between 1 and 13 years with a 
mean of 5 years and a median of 4 years.  Only one respondent had been 
diagnosed with underlying heart disease, while 3 had been diagnosed 
with mitral valve prolapse.  The majority (89%) had received a medical 
diagnosis of paroxysmal, persistent or permanent atrial fibrillation.  The 
distribution of the various types of afib was as follows: 
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 Type of AF # of Respondents % of Respondents
 
 Paroxysmal 25 92% 
 -   Adrenergic   2   7% 
 -   Mixed 10 37% 
 -   Vagal 10 37% 
 -   Unknown   3  11% 
 Persistent   2    7% 
 -   Adrenergic   0    0% 
 -   Mixed   2    7% 
 -   Vagal   0    0% 
 -   Unknown   0    0% 
 Permanent   0    0% 
 Unknown   0    0% 

 
 
Fifteen respondents (56%) had experienced side effects from their drug 
regimen with the most common being: 
 

• Fatigue or dizziness (4 out of 27 or 15%) 
• Exercise intolerance (4 out of 27 or 15%) 

 
Other reported side effects were shortness of breath, reduction in heart 
rate, skin flushing, and weight gain.  One respondent on amiodarone had 
experienced the beginning of hyperthyroidism, while another reported 
increased sun sensitivity. 
 
Nine respondents (33%) reported additional benefits from their drug 
regimen such as mental relief from not having to fear another episode, 
weight loss, and a reduction in PVCs. 
 
Eleven respondents (40%) no longer needed to avoid their previous 
episode triggers such as exercise, alcohol, caffeine, MSG, cold drinks, 
large meals, etc.  Five (19%) still needed to avoid their known triggers, 6 
(22%) still needed to avoid some triggers, but not as many as before their 
drug regimen and the remaining 5 (19%) were not sure whether they still 
had to avoid triggers. 
 
The majority (89%) would recommend their program to other afibbers, but 
30% were still contemplating an ablation, while 41% were uncertain 
whether they would have one or not.  Only 29% were quite certain they 
would not undergo an ablation. 
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The sources of information used in arriving at the successful drug regimen 
were as follows: 
 

 Primary physician  4 % 
 Naturopath  0 % 
 Cardiologist 67 % 
 Electrophysiologist 37 % 
 Other health care practitioner    0 % 
 Lone Atrial Fibrillation: Towards A Cure   7 % 
 The AFIB Report   4 % 
 Afibbers.org bulletin board 11 % 
 Other bulletin boards   0 % 
 Personal research on the Internet   7 % 
 Other source   4 %  
 
 Please note that percentages do not add up to 100 since 
 many respondents had used more than one information source 

  
Not too surprisingly, the majority of afibbers relying solely on drugs to 
control their condition had obtained their information from a cardiologist 
or electrophysiologist. 
 
Effectiveness of Drug Protocols 
 
Flecainide (Tambocor) was, by far, the most widely prescribed drug among 
the 27 respondents.  It was used either alone or in combination with beta- 
or calcium channel blockers by 13 afibbers or 48% of the group.  Sotalol 
was used by 5 afibbers or 19%, while amiodarone and propafenone were 
each used by 2 respondents.  The remaining 5 respondents used beta-
blockers (2), calcium channel blocker (diltiazem), disopyramide or digoxin. 
 
It is of interest that, out of these 7 drugs, only flecainide and propafenone 
are actually labelled (approved) for use in the treatment of paroxysmal 
atrial fibrillation. 
 
A total of 19 afibbers in the group had submitted sufficient data for 
detailed analysis and fulfilled the criteria of having spent at least 50% less 
time in afib (number of episodes x average duration) in the 3 months after 
their program became effective as compared to the 3 months prior to 
embarking on their program. 
 
The 19 afibbers had been on their program for an average of 18 months 
(4-156 months) and the time before it became effective varied from 1 day 
to 3 months.  Afib severity parameters for a 3-month period before and for 
a 3-month period after the program became effective are listed below. 
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Episode frequency Before protocol After protocol
Mean             17            2 
Median              8            0 
Minimum              2            0 
Maximum             87           19 
Episode duration, hrs.                           
Mean              17             4 
Median               8             4 
Minimum               2             0 
Maximum              94            18 
Total time spent in afib, hrs. 
Mean            264            11 
Median              75              1 
Minimum                6              0 
Maximum          1800          149 

 
 
The percentage reduction in time spent in afib over a 3-month period 
varied from 60-100% with 8 (42%) of respondents reporting no episodes 
at all since their program became effective.  The average (mean) 
reduction in time spent in afib among all the 19 afibbers was 94% 
(median 99%). 
 
The reduction in episode frequency and duration reported by the 19 
afibbers is impressive; however, it must be kept in mind that this is a very 
small sample indeed.  There is certainly no guarantee that similar results 
would be obtained by the general afib population. 
 
Eleven or 58% of the group of 19 were using flecainide either alone or in 
combination with a beta-blocker or calcium channel blocker; 3 were using 
sotalol, 2 propafenone, and 1 each amiodarone, Toprol XL (metoprolol) or 
diltiazem. 
 
Flecainide (Tambocor) was used as sole remedy by 3 afibbers with the 
mixed variety and by 2 with vagal afib.  It was used in combination with a 
beta-blocker (atenolol, metoprolol or bisoprolol) by 3 mixed and 2 vagal, 
and in combination with diltiazem by 1 mixed afibber.  The dosage when 
used as a sole remedy ranged from 3x50 mg/day to 2x100 mg/day and 
the dosage when used in combination ranged from 1x50 mg/day to 
2x100 mg/day.  The most common concomitant dosage of metoprolol 
and atenolol was 25 mg/day with that for bisoprolol and diltiazem being 5 
mg/day and 240 mg/day respectively. 
 
Only 1 out of 5 (20%) reported negative side effects when using flecainide 
alone, while 5 out of 6 (83%) reported adverse effects when using 
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combinations.  This could indicate that it is primarily the beta- or calcium 
channel blocker that is responsible for the side effects.   
 
The average (median) percent reduction in time spent in afib for the 11 
flecainide users was 99% and 5 of them had experienced no episodes at 
all since beginning their therapy.  It is encouraging to note that 5 out of 11 
(45%) flecainide users no longer needed to avoid the common afib 
triggers.  Also of note is the finding that 2 persistent afibbers had 
benefited substantially from using flecainide with one having experienced 
no episodes at all since beginning therapy and one now experiencing 
episodes lasting only about 5 hours. 
 
From this very small sample it would appear that flecainide, when it 
works, works very well indeed.  Because peak plasma levels of the drug 
are reached about 3 hours after ingestion, it is best to take flecainide in 
divided doses throughout the day.  A dosage of 50 mg taken every 8 
hours would likely be a good starting regimen.  A further refinement may 
be to make sure that one of the daily doses is taken about 3 hours before 
the most vulnerable period.  So if bedtime (10-11 pm) is the “danger 
zone” then a dose should be taken around 7-8 pm.  The absorption of 
flecainide is not affected by food or antacids. 
 
Sotalol (Betapace) was used as the sole remedy by 1 mixed and 1 
adrenergic afibber (daily dose of 2x80 mg).  One vagal afibber reported 
good results with a combination of sotalol and irbesartan (Avapro).  
Irbesartan is an angiotensin II receptor blocker and has, on its own, been 
found to help maintain sinus rhythm for extended periods when combined 
with amiodarone.  German researchers have found that lone afibbers 
have more angiotensin II receptors in the left atrium than do non-afibbers, 
so blocking these receptors could be important. 
 
The two afibbers who used sotalol on its own both reported significant 
side effects (skin flushing and exercise intolerance), but had seen a 100% 
improvement in their condition.  They had been taking sotalol for 3 and 5 
years respectively and during that period had only experienced one 
episode between them.  Two of the 3 sotalol users still needed to avoid 
the usual triggers to some degree and one was not sure whether 
avoidance was still required. 
 
From this extremely small sample it would seem that sotalol can be of 
considerable benefit in selected individuals.  Unfortunately, there is some 
evidence that there may not be too many of these individuals among lone 
afibbers.  An earlier LAF survey found that not a single one of 38 
respondents had found sotalol to be beneficial and 76% had experienced 
significant side effects. 
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Propafenone (Rythmol) was used as the sole remedy by 1 vagal afibber 
and in combination with verapamil (120 mg/day) by a mixed afibber.  The 
daily dosage of propafenone was 3x150 mg/day in both cases.  Neither of 
the 2 respondents had experienced any episodes since starting therapy (8 
and 33 months respectively), nor felt any side effects, and they no longer 
had to avoid the usual triggers.  The earlier LAF survey found that 7 out of 
19 respondents had found propafenone to be beneficial and 47% had 
experienced significant side effects. 
 
Peak plasma levels of propafenone are reached 1-2 hours after ingestion 
and the elimination half-life of the drug varies between 4 and 10 hours.  
Thus taking this drug in divided doses is even more important than in the 
case of flecainide.  A dosage of 150 mg taken every 8 hours is the 
standard starting regimen, but I suspect some afibbers may need 4x150 
mg/day to see a beneficial effect.  Again, it may be possible to optimize 
the regimen by ensuring that a dose is taken a couple of hours prior to the 
most vulnerable period.  Propafenone is better absorbed if taken with 
food. 
 
Amiodarone (Cordarone) was used in combination with 5 mg bisoprolol 
by 1 mixed afibber.  The daily dose was 200 mg.  This respondent 
reported a 99% improvement (from 24 6-hour episodes in the 3-month 
period preceding therapy to 2 4-hour episodes in the 18 months of 
therapy).  However, a thyroid problem was developing.  Amiodarone is 
absorbed very slowly and eliminated even more slowly.  It can take 8 
months or more to reduce plasma levels by 50%.  Amiodarone is 
absorbed quicker and more fully if taken with food. 
 
Toprol XL (slow-release metoprolol) had benefited 1 adrenergic afibber 
by reducing the number of episodes from 3 to 1 in the 3-month period 
before and after therapy initiation.  Occasional dizziness was reported as 
a side effect and some triggers still had to be avoided.  Obviously, a 
sample of one predicts nothing about the effectiveness of metoprolol.  
The earlier survey found that 2 out of 5 adrenergic and 4 out of 5 mixed 
afibbers had obtained benefits from using this beta-blocker, but 71% 
reported side effects such as fatigue, slow heart rate and low blood 
pressure. 
 
Diltiazem (Cardizem) in one daily dose of 240 mg was used by 1 vagal 
afibber to obtain a reduction in afib frequency from 2 episodes per 3 
months to 2 episodes per year.  No side effects were reported and the 
usual trigger factors did not need to be avoided.  Again, a sample of one is 
not enough on which to draw a valid conclusion.  The earlier survey found 
that none out of 8 paroxysmal afibbers had found diltiazem useful in 
preventing episodes. 
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Profiles of the 8 afibbers who had completely eliminated their episodes 
solely through the use of antiarrhythmics are presented below.  
 
 

Female afibber 
 
56 years of age with mixed AF of 4 years standing 
 
Time on successful drug protocol – 9 months 
 
Episodes in 3-month period prior to protocol – 50 
Average duration of episodes prior to protocol – 36 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 9 
Still need to avoid triggers – No 
 
Drug protocol – flecainide 2 x 100 mg/day 
 
Supplements – None reported 
Dietary changes – None reported 
Other preventive measures – None reported 
 
Side effects of protocol – Exercise intolerance                                                      

 
 

Male afibber 
 
37 years of age with vagal AF of 9 years standing 
 
Time on successful drug protocol – 36 months 
 
Episodes in 3-month period prior to protocol – 3 
Average duration of episodes prior to protocol – 2 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 36 
Still need to avoid triggers – No 
 
Drug protocol – flecainide 100 mg/day 
 
Supplements – None reported 
Dietary changes – None reported 
Other preventive measures – None reported 
 
Side effects of protocol – None 
 
Comments – Was able to reduce dosage from 2 x 100 mg to just 100 mg/day 
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Male afibber 
 
61 years of age with mixed AF of 4 years standing 
 
Time on successful drug protocol – 23 months 
 
Episodes in 3-month period prior to protocol – 25 
Average duration of episodes prior to protocol – 3 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 23 
Still need to avoid triggers – Don’t know yet 
 
Drug protocol – flecainide 50 mg/day 
                          metoprolol 25 mg/day 
 
Supplements – None reported 
Dietary changes – None reported 
Other preventive measures – None reported 
 
Side effects of protocol – None 
 
Comments – Have not tried caffeine or alcohol yet  

 
    
 

Female afibber 
 
57 years of age with mixed AF of 1 year standing 
 
Time on successful drug protocol – 8 months 
 
Episodes in 3-month period prior to protocol – 3 
Average duration of episodes prior to protocol – 5 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 8 
Still need to avoid triggers – Yes, but much less so 
 
Drug protocol – flecainide 2 x 50 mg/day 
                         metoprolol 1 x 25 mg/day  
 
Supplements – None reported 
Dietary changes – None reported 
Other preventive measures – None reported 
 
Side effects of protocol – Tiredness, shortness of breath upon exertion     
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Male afibber 
 
67 years of age with vagal AF of 2 years standing 
 
Time on successful drug protocol – 4 months 
 
Episodes in 3-month period prior to protocol – 20 
Average duration of episodes prior to protocol – 2 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 4 
Still need to avoid triggers – No 
 
Drug protocol – flecainide 2 x 100 mg/day 
                         atenolol 2 x 25 mg/day 
 
Supplements – None reported 
Dietary changes – None reported 
Other preventive measures – None reported 
 
Side effects of protocol – Tiredness, lack of sex drive  

 
 
 

Female afibber 
 
54 years of age with vagal AF of 6 years standing 
 
Time on successful drug protocol – 33 months 
 
Episodes in 3-month period prior to protocol – 5 
Average duration of episodes prior to protocol – 10 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 33 
Still need to avoid triggers – No 
 
Drug protocol – propafenone 3 x 150 mg/day 
 
Supplements – None reported 
Dietary changes – None reported 
Other preventive measures – None reported 
 
Side effects of protocol – None                                                                                                    
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Male afibber 
 
53 years of age with mixed AF of 2 years standing 
 
Time on successful drug protocol – 8 months 
 
Episodes in 3-month period prior to protocol – 6 
Average duration of episodes prior to protocol – 4 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 8 
Still need to avoid triggers – No 
 
Drug protocol – propafenone 3 x 150 mg/day 
                         verapamil 120 mg/day 
 
Supplements – None reported 
Dietary changes – None reported 
Other preventive measures – None reported 
 
Side effects of protocol – None                                                                       

 
 
 

Male afibber 
 
62 years of age with mixed AF of 4 years standing 
 
Time on successful drug protocol – 34 months 
 
Episodes in 3-month period prior to protocol – 4 
Average duration of episodes prior to protocol – 4 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 34 
Still need to avoid triggers – Yes, but much less so 
 
Drug protocol – sotalol 2 x 80 mg/day 
 
Supplements – None reported 
Dietary changes – None reported 
Other preventive measures – None reported 
 
Side effects of protocol – Exercise intolerance, reduced heart rate   
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It is clear that a well-designed drug protocol can, on its own, be highly 
effective in reducing afib severity in a select group of afibbers.  Flecainide 
(Tambocor) would appear to be the most successful antiarrhythmic and 
may be effective in a dose as low as 50 mg/day if combined with a small 
amount of beta-blocker.  Although flecainide has the potential for very 
serious adverse effects, a trial may be worthwhile in afibbers with sound 
hearts, especially those having the mixed or vagal variety of AF. 
 
 

B.  Alternative Methods 
 
Forty-one of the 116 survey respondents (35%) had relied solely on the 
use of means other than antiarrhythmic drugs (including beta- and 
calcium channel blockers) to manage their afib.  The majority (83%) were 
men with the average (mean) age of 56 years (median 57 years, range 
36-73).  The mean age at diagnosis was 47 years (median 51 years, 
range 18-71).  The number of years the respondents had experienced afib 
varied between 1 and 41 years with a mean of 9 years and a median of 6 
years.  Four respondents (10%) had been diagnosed with underlying heart 
disease, while one (3%) had been diagnosed with mitral valve prolapse.  
The majority (88%) had received a medical diagnosis of paroxysmal, 
persistent or permanent atrial fibrillation.  The distribution of the various 
types of afib follows: 
 
 

Type of AF # of Respondents     % of Respondents  
Paroxysmal              36      88 % 
-   Adrenergic               2      5 %   
-   Mixed              15                 37 % 

      -   Vagal              16     39 % 
      -   Unknown               3       7 % 

Persistent               2        5 % 
       -   Adrenergic               0       0 %  
        -   Mixed               0       0 % 
        -   Vagal               1       2 % 
        -   Unknown               1       2 % 
      Permanent               2       5 % 
      Unknown               1       2 % 
 
      TOTAL             116                       100 % 
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Six respondents (15%) had experienced minor “side effects” such as: 
 

• missing a glass of wine or beer; 
• limited food choices; 
• bowel problems (detoxification); 
• cutback on strenuous exercise; 
• high cost of supplements. 

 
The 15% who experienced side effects from the non-drug protocols 
compares to 56% who experienced far more serious side effects from the 
drug protocols.  This is clearly a very significant difference. 
 
Thirty respondents (73%) reported additional benefits from their regimen.  
This is a substantial difference from the 33% who reported additional 
benefits from their drug regimen.  Among the benefits reported were: 
 
 

                Percentage of 30 respondents reporting benefits 
 
 Able to discontinue antiarrhythmic drugs 41% 
 More energy 27%  
 Weight loss 20% 
 Improved mental outlook 17% 
 Improved general health 13% 
 Improved digestion 13% 
 Less stress and anxiety 10% 
 Better sleep  7% 
 Clearer thinking  7% 
 Less noticeable heart beat  7% 
 Lower blood pressure  3% 
 Clearer skin  3% 
 
 Please note percentages do not add up to 100% since some 

respondents reported more than one benefit 

 
It is clear that the protocols used by this group had very substantial 
overall benefits above and beyond the control of afib severity. 
 
Only 4 out of 41 respondents (10%) no longer needed to avoid their 
previous episode triggers such as exercise, alcohol, caffeine, MSG, cold 
drinks, large meals, etc.  This percentage is clearly significantly lower than 
the 40% reported by the antiarrhythmics group.  Thus, it is clear that the 
alternative approach to afib management requires continued vigilance to 
a greater extent than does a pure drug protocol.  Ten respondents (25%) 
still needed to avoid some triggers, but not as many as before.  Twenty-
two (53%) had observed no improvement as far as trigger avoidance is 
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concerned, while the remaining 5 (12%) were not sure whether they still 
had to avoid triggers. 
 
The majority of respondents (90%) would recommend their program to 
other afibbers and only 5% were contemplating an ablation as compared 
to 30% in the drug group (see Part 1).  Twelve respondents (29%) were 
not sure whether they would have an ablation (41% in the drug group), 
and the remaining 27 (66%) were quite certain that they would not 
undergo an ablation.  The desire to have an ablation is probably largely 
related to how serious an impact afib has on one’s life.  Thus, it would 
seem that the impact of afib is less pronounced among afibbers using 
alternative means than among those using antiarrhythmics – or perhaps 
users of pharmaceutical drugs are more comfortable with surgical 
interventions. 
 
The sources of information used in arriving at the successful regimen 
were as follows: 
 

 Primary physician   7 % 
 Naturopath   0 % 
 Cardiologist  22 % 
 Electrophysiologist   5 % 
 Other health care practitioner    7 % 
 Lone Atrial Fibrillation: Towards A Cure  46 % 
 The AFIB Report  32 % 
 Afibbers.org bulletin board  44 % 
 Other bulletin boards  12 % 
 Personal research on the Internet  46 % 
 Other source  34 %  
 
 Please note percentages do not add up to 100% since many 
 respondents had used more than one information source 

 
 
It is clear that afibbers who relied on alternative methods for managing 
their afib were much less likely to have obtained their information from a 
cardiologist or electrophysiologist than were those relying on 
antiarrhythmics.  The main information sources for afibbers using 
alternative management were the book Lone Atrial Fibrillation: Towards A 
Cure, personal research on the Internet, the affibers.org bulletin board, 
and The AFIB Report. 
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Methods Used in Management 
 
The protocols used by this group of 41 afibbers to control their afib fall 
into 5 broad categories: 
 

• Supplementation – used by 73% of respondents 
• Dietary changes – used by 41% of respondents 
• Trigger avoidance – used by 39% of respondents 
• Stress reduction and other methods – used by 41% of 

respondents 
• Elimination of GERD – used by 7% of respondents 

 
Among supplement users, magnesium was by far the most popular and 
was used by 54% of respondents, fish oils were used by 34%, vitamin E by 
27%, coenzyme Q10 by 24%, vitamin C by 20%, potassium, including low-
sodium V8 juice by 17%, and a daily multivitamin by 20%. 
 
The Paleo diet was used by 12% of respondents and the Zone diet and 
the Mediterranean diet by one respondent each.  Other dietary changes 
included elimination of dairy products (22%) and grains (20%), and an 
increase in the consumption of fruits and vegetables (20%). 
 
Eliminating caffeine had been found beneficial by 20% of respondents, 
eliminating alcohol by 17%, eating smaller meals by 12%, and eliminating 
MSG, aspartame and glutamate from their diet had benefited 12% of 
respondents.  Three respondents had reduced their afib severity very 
significantly by taking steps to eliminate their GERD (gastroesophageal 
reflux disease). 
 
The stress reduction methods used by the group were many and varied 
and included breathing exercises (used by 15%), cognitive thinking, 
meditation, and smelling or ingesting valerian root.  Two afibbers had 
found relief by having an ICD (implantable cardioverter defibrillator) 
installed or reprogrammed, and one had reduced episode frequency by 
98% by having jaw bone cavitations removed. 
 
Effectiveness of Protocols 
 
A total of 23 afibbers in the group had sufficient data for detailed analysis 
and fulfilled the criteria of having spent at least 50% less time in afib 
(number of episodes x average duration) in the 3 months after their 
program became effective as compared to the 3 months prior to 
embarking on their program. 
 
The 23 afibbers had been on their program for an average of 18 months 
(4-62 months) and the time before it became effective varied from 1 day 
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to 12 months with a median of 2 months.  Afib severity parameters for a 
3-month period before and for a 3-month period after the program 
became effective are presented below: 
 
 

Episode frequency Before protocol After protocol
Mean             18            1  
Median              5           0.3 
Minimum              1             0 
Maximum             90             6 
Episode duration, hrs.                           
Mean              30             4 
Median              14            1.5 
Minimum               1              0  
Maximum             237             18 
Total time spent in afib, hrs. 
Mean             381              5 
Median              56              1 
Minimum                4              0 
Maximum           2160            45 

 
 
The average (mean) reduction in time spent in afib by the group of 23 was 
an impressive 98%. 
 
A comparison between the above data and the corresponding data for the 
19 afibbers using antiarrhythmics shows that the average number of 
episodes and total time spent in afib over a 3-month period prior to 
beginning the program were very similar.  The average number of 
episodes and total time spent in afib in a 3-month period after the 
program became effective were also very similar indicating that an 
alternative program can be just as effective as a drug-based program.  
The alternative program, of course, has the added advantage of many 
other beneficial effects and no serious side effects.  Nevertheless, a 
sample of 23 is small indeed and there is obviously no guarantee that a 
program based on alternative protocols would work as well in the general 
afib population. 
 
The protocols used by the select group of 23 afibbers paralleled those 
used by the entire group of 41 afibbers, except that the 3 respondents 
who had found improvement by controlling their GERD were all in the 
select group.  The percentage of afibbers using the various supplements 
did not differ between the select and total group.  The percentage of 
afibbers having found improvement through dietary changes was 
somewhat higher in the select group (56%) than among the remaining 18 
afibbers (33%).  There were no differences between the select group and 
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the remaining group as far as the use of stress reduction and other 
methods are concerned nor in the percentage having found trigger 
elimination beneficial.   
 
Ten afibbers (24%) in the group of 41 had completely eliminated their afib 
episodes for at least a 3-month period and two had seen a 99.9% 
improvement.  Their profiles are presented below: 
 
 

Female afibber 
 
62 years of age with vagal AF of 4 years standing 
 
Time on successful alternative protocol – 7 months 
 
Episodes in 3-month period prior to protocol – 4 
Average duration of episodes prior to protocol – 1 hr. 
Episodes since beginning protocol – 0 
Months without episodes – 7 
Still need to avoid triggers – Not sure 
 
Supplements – magnesium (800 mg/day), potassium (1800 mg/day as low- 
sodium V8 juice), fish oil (6 g/day), coenzyme Q10 (60 mg/day), taurine 
(4 g/day), vitamin E (1200 IU/day), vitamin C (6 g/day), B-complex  
(50 mg/day), multivitamin, arginine (4 g/day), garlic (2500 mg/day),  
vitamin B-12 (1000 mcg/day) 
 
Dietary changes – Paleo diet, elimination of wheat 
Stress reduction protocol – None reported 
Triggers avoided – None specified 
Other preventive measures – 10 mg/day of lisinopril (ACE inhibitor) 
 
Benefits of protocol – Improvement in general well-being 
Adverse effects of protocol – None                                                                                     
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Female afibber 
 
44 years of age with permanent AF of 22 years standing 
 
Time on successful alternative protocol – 36 months 
 
Episodes in 3-month period prior to protocol – permanent 
Episodes since beginning protocol – 3 
Still need to avoid triggers – Yes 
 
Supplements – None reported 
 
Dietary changes – Whole fresh foods (approaching Paleo diet), elimination of  
grains and dairy, at least 10 servings/day of fruit and vegetables 
Triggers avoided – Glutamates, MSG and all other food additives 
Stress reduction protocol – Cognitive thinking 
Other preventive measures – 1.5-2 L/day of mineral water, green tea 
 
Benefits of protocol – Clear skin, loss of cellulite, greater energy, clearer 
thinking, no anxiety, loss of stomach fat, “glad to be alive” 
Adverse effects of protocol – None 
 
Comments – 100% commitment is required for this program to work       

 
 

Male afibber   
 
42 years of age with mixed AF of 18 years standing 
 
Time on successful alternative protocol – 5 months 
 
Episodes in 3-month period prior to protocol – 1 
Average duration of episodes prior to protocol – 72 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 5 
Still need to avoid triggers – Yes 
 
Supplements – magnesium 
 
Dietary changes – Increased intake of raw natural foods and vegetable juices 
Triggers avoided – Caffeine 
 
Comments – Cutting out all caffeine and supplementing with magnesium 
worked for me                                                                                                                           
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Male afibber 
 
51 years of age with vagal AF of 3 years standing 
 
Time on successful alternative protocol – 26 months 
 
Episodes in 3-month period prior to protocol – 5 
Average duration of episodes prior to protocol – 12 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 26 
Still need to avoid triggers – Yes, but much less so 
 
Supplements – magnesium orotate and chelate (280 mg/day), potassium 
(100 mg/day) 
Dietary changes – None reported 
Triggers avoided – None specified 
Stress reduction protocol – None reported 
 
Benefits of protocol – Was able to discontinue flecainide 
Adverse effects of protocol – None reported                                                                          

 
 

Male afibber 
 
59 years of age with mixed AF of 1 year standing 
 
Time on successful alternative protocol – 3 months 
 
Episodes in 3-month period prior to protocol – 3 
Average duration of episodes prior to protocol – 18 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 3 
Still need to avoid triggers – Yes, but much less so 
 
Supplements – coenzyme Q10 (50 mg/day), fish oil (10 ml/day), magnesium 
 
Dietary changes – None reported 
Triggers avoided – None specified 
Stress reduction protocol – Diaphragmatic breathing 
Other preventive measures – None reported 
 
Benefits of protocol – More relaxed and happily detached with positive 
attitude 
Adverse effects of protocol – None reported                                                                            
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Male afibber 
 
51 years of age with permanent AF of 2 years standing 
 
Time on successful alternative protocol – 18 months 
 
Episodes in 3-month period prior to protocol – Permanent 
Episodes since beginning protocol – 0 
Months without episodes – 18 
Still need to avoid triggers – Yes 
 
Supplements – coenzyme Q10 (50 mg/day) 
 
Dietary changes – No dairy, no big meals at night, drink lots of water 
Triggers avoided – Coffee (used to drink 15 cups a day) 
Stress reduction protocol – Reduced work-related stress 
Other preventive measures – Discontinued all medications 
 
Comments – Was successfully cardioverted 18 months ago                                                                                               

 
 
 

Male afibber 
 
55 years of age with vagal AF of 3 years standing 
 
Time on successful alternative protocol – 7 months 
 
Episodes in 3-month period prior to protocol – 4 
Average duration of episodes prior to protocol – 12 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 7 
Still need to avoid triggers – Yes 
 
Supplements – magnesium glycinate (200 mg/day) 
 
Dietary changes – Lots of fresh fruit daily including at least 1 banana 
Triggers avoided – Alcohol 
Stress reduction protocol – None reported 
Other preventive measures – Avoid sleeping on left side 
 
Benefits of protocol – None reported 
Adverse effects of protocol – Miss a glass of red wine with dinner                                                     
 
Comments – Cutting out alcohol (red wine) was what worked for me                                                                                 
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Male afibber 
 
53 years of age with vagal AF of 5 years standing 
 
Time on successful alternative protocol – 4 months 
 
Episodes in 3-month period prior to protocol – 2 
Average duration of episodes prior to protocol – 18 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 4 
Still need to avoid triggers – Yes, but much less so 
 
Supplements – magnesium (1500 mg/day), vitamin B6 
 
Dietary changes – None reported 
Triggers avoided – None specified 
Stress reduction protocol – None reported 
Other preventive measures – Discontinued taking beta-blockers 
 
Benefits of protocol – Elimination of heartburn 
 
Comments – Increase in magnesium intake worked for me                                                                                                

 
 

Male afibber 
 
36 years of age with vagal AF of 16 years standing 
 
Time on successful alternative protocol – 5 months 
 
Episodes in 3-month period prior to protocol – 2 
Average duration of episodes prior to protocol – 7 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 5 
Still need to avoid triggers – Don’t know yet 
 
Supplements – 1.2 gram/day of pharmaceutical grade fish oil 
 
Dietary changes – Changed to Zone Diet 
Triggers avoided – None specified 
Stress reduction protocol – None reported 
Other preventive measures – Discontinued taking propafenone 
 
Benefits of protocol – Increased energy and concentration 
 
Comments – Your book lead me to the Zone Diet and I’ve never felt better                                                                      
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Male afibber 
 
38 years of age with paroxysmal AF of 2 years standing 
 
Time on successful alternative protocol – 14 months 
 
Episodes in 3-month period prior to protocol – 2 
Average duration of episodes prior to protocol – 14 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 14 
Still need to avoid triggers – Yes, but much less so 
 
Supplements – low sodium V8 (2 glasses/day), MoloCure Aloe Vera (9 
caps/day), Coromega fish oil (1 pouch/day)  
 
Dietary changes – 1 cup blueberries daily 
Triggers avoided – None specified 
Stress reduction protocol – None reported 
Other preventive measures – None reported 
 
Comments – I believe my program has reduced my GERD (specifically the 
aloe vera), reduced systemic inflammation, and increased potassium stores                          

 
 

Male afibber 
 
38 years of age with vagal AF of 4 years standing 
 
Time on successful alternative protocol – 23 months 
 
Episodes in 3-month period prior to protocol – 4 
Average duration of episodes prior to protocol – 3 hrs. 
Episodes since beginning protocol – 4 (0.5 episodes/3mos. lasting 10 min or 
less) 
Still need to avoid triggers – Yes 
 
Supplements – None reported 
 
Dietary changes – Reduced carbohydrates and added protein to every meal 
Triggers avoided – None specified 
Other preventive measures – Drinking plenty of water 
 
Benefits of protocol – Better sleep, overall feeling of well-being 
 
Comments – I believe my program lead to better insulin response and 
elimination of dehydration                                                                                   
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Male afibber 
 
67 years of age with mixed AF of 4 years standing 
 
Time on successful alternative protocol – 6 months 
 
Episodes in 3-month period prior to protocol – 8 
Average duration of episodes prior to protocol – 237 hrs. 
Episodes since beginning protocol – 2 (at 6 hrs. each) 
Still need to avoid triggers – Yes 
 
Supplements (daily) – B complex (100 mg), B12 (1 mg), vit C (3 g), vit E (800 
IU), 1 multi-vitamin/mineral, chromium (200 mg), mag glycinate (300 mg), 
mag taurate (250 mg), mag citrate (100 mg), selenium (200 mcg), fish oil (5 
g providing 1080 mg EPA and 720 DHA), lycopene (10 mg), coenzyme Q10 
(200 mg), alpha lipoic acid (400 mg), acetyl-l-carnitine (1.5 g), l-carnitine (1 
g), taurine (1 g), saw palmetto (320 mg), digestive enzymes (1.5 g), milk-free 
acidophilus (80 g) 
 
Dietary changes – No dairy, low glycemic index Mediterranean diet, organic 
apples, no coffee or beer 
Triggers avoided – Wine, getting out of bed quickly 
Stress reduction protocol – Meditation 
Other preventive measures – Discontinued taking flecainide, reduced water 
intake to 2.5 L/day, stopped eating daily tuna fish sandwich 
Benefits of protocol – General health benefits 
Adverse effects of protocol – Cost of supplements, limited variation in diet 
 
Comments – Main elements of my success were supplementing with  
acidophilus and taurine, reducing water consumption, discontinuing 
flecainide, and reducing mercury level (hair analysis) from 9.3 to 0.9 ppm by 
discontinuing to eat tuna sandwiches daily                                                                                                                           

 
 
It is clear that a well-designed non-drug program can be just as effective 
as a program based on antiarrhythmics and beta- or calcium channel 
blockers.  The big challenge is to find the protocol that is just right.  This 
clearly can involve a great deal of experimentation and can be costly as 
well, particularly if supplements and fresh, organic food are part of the 
program. 
 
A successful program can be as simple as eliminating triggers such as 
alcohol or caffeine, wheat and dairy or just increasing the intake of 
magnesium and potassium.  However, in many cases fundamental dietary 
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changes, a vast arsenal of supplements, and faithful adherence to stress 
reduction protocols are required to achieve the afib-free nirvana. 
 
The alternative programs adopted by the respondents to this survey 
clearly have no serious side effects and many highly desirable benefits 
over and above the elimination of afib or, at least, a substantial reduction 
in episode severity.  Will they work for everyone?  Probably not – we are all 
an experiment of one it seems, but certainly the afibbers whose programs 
have been covered here have shown the way and provided many ideas for 
the rest of us to try. 
 
 
C. Antiarrhythmic Drugs & Alternative Methods 
 
Fifty of the 118 survey respondents (42%) had relied on a combination of 
alternative protocols and antiarrhythmic drugs (including beta- and 
calcium channel blockers) to manage their afib.  The majority (78%) were 
men with an average (mean) age of 57 years (median 57, range 39-79) 
for the combined group.  The mean age at diagnosis was 50 years 
(median 51, range 19-77).  The number of years the respondents had 
experienced afib varied between a few months and 36 years with a mean 
of 7 years and a median of 4 years.  Three respondents (6%) had been 
diagnosed with underlying heart disease and 5 (10%) had been diagnosed 
with mitral valve prolapse.  The majority (92%) had received a medical 
diagnosis of paroxysmal, persistent or permanent atrial fibrillation.  The 
distribution of the various types of afib was as follows: 
 
 

Type of AF # of Respondents  % of Respondents  
Paroxysmal              43                    86 % 
-   Adrenergic               4       8 %   
-   Mixed              17            34 % 

       -   Vagal              20           40 % 
       -   Unknown               2       4 % 

Persistent               5            10 % 
        -   Adrenergic               0               0 %  
       -   Mixed               2               4 % 
       -   Vagal               1               2 % 
       -   Unknown               2                4 % 
    Permanent               2                4 % 
    Unknown               0                0 % 
 
    TOTAL              50                               100% 
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Twenty-one (42%) had experienced side effects from their protocol with 
the most common being: 
 

• Fatigue was experienced by 8 respondents and was associated 
with flecainide (Tambocor), metoprolol (Toprol), and propafenone 
(Rythmol). 

• Dizziness was experienced by 3 respondents and was associated 
with flecainide, metoprolol and disopyramide (Norpace). 

• Constipation was experienced by 2 respondents and was 
associated with flecainide and amiodarone (Cordarone). 

 
Other side effects experienced by one respondent each included dry 
mouth, exercise intolerance, decrease in urinary stream, acid reflux, chest 
and joint pain, eye floaters, headaches, and gas and belching. 
 
The frequency of side effects was thus slightly less than for the drugs only 
group (56%), but higher than that experienced by the alternative protocol 
group (15%). 
 
Thirty-four (68%) had noticed additional benefits from their regimen.  Five 
respondents reported reduction in their stress level and greater peace of 
mind.  Four of these were taking flecainide (2 with supplements), while 
one was taking valsartan (Diovan), an angiotensin II blocker.  Two had 
undertaken a program of meditation or stress management.  Three 
respondents reported disappearance of their gastroesophageal reflux 
disorder (GERD).  One of these was taking omeprazole (Losec). 
 
Three respondents reported a greater energy level.  All were taking 
numerous supplements as well as the drugs flecainide, propafenone (on 
demand) or dofetilide (Tikosyn). 
 
Other reported benefits were better exercise tolerance, normalized blood 
pressure, weight loss, fewer ectopic beats, better sleep, and less 
cramping when running. 
 
Eleven respondents (22%) no longer needed to avoid their previous 
triggers such as exercise, alcohol, caffeine, MSG, cold drinks, large meals, 
etc.  Sixteen (32%) still needed to avoid their known triggers, 20 (40%) 
still needed to avoid some triggers, but not as many as before they began 
their protocol, and the remaining 3 (6%) were not sure whether they still 
had to avoid triggers. 
 
The majority (86%) would recommend their program to other afibbers, but 
24% were still contemplating an ablation, while 32% were uncertain 
whether they would have one or not.  The majority (44%) was quite sure 
they would not undergo an ablation. 
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The percentage of afibbers in this group who would not contemplate an 
ablation (44%) compares to 29% in the drugs only group and 66% in the 
alternative protocol only group. 
 
The sources of information used in arriving at the successful protocol 
were as follows: 
 
 

 Primary physician  18 % 
 Naturopath   6  % 
 Cardiologist  46 % 
 Electrophysiologist  10 % 
 Other health care practitioner    4 % 
 Lone Atrial Fibrillation: Towards A Cure  44 % 
 The AFIB Report  42 % 
 Afibbers.org bulletin board  44 % 
 Other bulletin boards    4 % 
 Personal research on the Internet  36 % 
 Other source  24 %  
 
 Please note percentages do not add up to 100% since 
  many respondents had used more than one information source 

 
 
The afibbers who had used a combined drug and alternative protocol to 
manage their afib had clearly combined information obtained from their 
cardiologist with that learned from various sources related to 
www.afibbers.org (the bulletin board, the LAF book, and The AFIB Report). 
 
 
Methods Used in Management 
 
All afibbers included in this group used one or more pharmaceutical drugs 
to manage their afib.  In addition, they used one or more of the following 
modalities: 
 

• Supplementation – used by 76% of respondents 
• Trigger avoidance – used by 18% of respondents 
• Dietary changes – used by 16% of respondents 
• Stress reduction – used by 20% of respondents 
• Elimination of GERD – used by 6% of respondents 
• Other methods – used by 10% of respondents  

 

http://www.afibbers.org/
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Pharmaceutical Drugs 
Forty-six of the 50 respondents were using antiarrhythmics, beta-blockers 
or calcium channel blockers as part of their afib management program.  
One had achieved control through the use of omeprazole (Losec) to 
manage GERD, one was using valsartan (Diovan), an angiotensin II 
receptor blocker, and two respondents were managing their afib with 
tranquilizers or antidepressants. 
 
 

                                                Use of Antiarrhythmics 
 
 Drug Brand Name Sole Drug   w/Blocker w/Other
 Flecainide Tambocor     26%   13%    2% 
 Propafenone Rythmol     13%       -       - 
 Disopyramide Norpace      4%      4%        - 
 Sotalol Betapace      7%       -          - 
 Digoxin Lanoxin      4%       -          - 
 Amiodarone Cordarone       -       -       2% 
 Dofetilide Tikosyn       -      2%         - 
 Metoprolol Toprol     13%       -       2% 
 Atenolol Tenormin      2%      2%          - 
 Nadolol Corgard      2%       -          - 
  
 Note: 2 of the flecainide users and 1 propafenone user were taking their 
 drugs on demand only 

 
 
It is clear that flecainide is, by far, the most prescribed antiarrhythmic and 
that monotherapy (using just one drug) is still the most widely used 
treatment.  
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Supplements 
Thirty-eight out of 50 (76%) respondents were using one or more 
supplements in their afib management protocol.   
 

                                              Use of Supplements(1) 
 
      Supplement Daily Dosage          Used by  
 Magnesium 100-1000 mg    89% 
 Potassium 100-1200 mg    42%(2) 
 Fish oil 500-6000 mg    33% 
 Coenzyme Q10 10-300 mg    33% 
 Vitamin C 250-2000 mg    31% 
 Vitamin E 250-800 IU    22% 
 B vitamins -    22% 
 l-carnitine 500-1000 mg    19% 
 Calcium 300-1000 mg    17% 
 Multivitamin -    31% 
 Taurine 500 mg     8% 
 Zinc 20-25 mg    11% 
 Selenium 100 mcg    17% 
 
 (1) % of supplement users taking the specified supplement 
 (2) including 3 respondents using low-sodium V8 juice to obtain a 
     substantial amount of potassium 

  
  
Other supplements used by just one respondent each were vitamin D, 
iodine, thyrosine, ginkgo biloba, thyrosol, policosanol, amino acids, 
enzymes, and ambrostose (Mannatech). 
 
Magnesium is clearly the most popular supplement followed by 
potassium, fish oil and coenzyme Q10.  Most of the 38 supplement users 
(55%) used just 1 or 2 daily supplements, but 22% used 7 or 8 and 5% 
used 9 or more daily supplements. 
 
Trigger Avoidance 
Nine out of the 50 (18%) respondents had used conscious trigger 
avoidance as an important component in their afib management program.  
The majority (67%) had found it beneficial to strictly avoid caffeine in all 
its forms.  Others (56%) had found that avoiding alcohol was important.  
Three afibbers (33%) had found relief from avoiding glutamates, MSG, 
and aspartame (NutraSweet), while one had noted benefits from sharply 
reducing sugar consumption.  It is interesting that one afibber had found 
relief from cutting out salt, while another had found that a low-salt diet 
resulted in more episodes. 
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Dietary Changes 
Eight out of 50 (16%) respondents had found dietary changes to be 
effective.  The most popular measure was to discover a suitable diet 
program and stick with it.  The Paleo, Atkins, Zone, and Dean Ornish diets 
had been used successfully by at least one respondent.  Avoidance of 
grains and gluten was cited as beneficial by 50% of the afibbers who 
reported dietary changes with avoiding dairy products and eating lots of 
bananas and nuts being other reported measures. 
 
Stress management 
Ten respondents (20%) reported that they had found stress management 
highly beneficial in controlling their afib.  Several respondents used more 
than one method with the following being the most popular: 
 

• Meditation – practiced by 50% 
• Breathing exercises – practiced by 30% 

 
Acupuncture, yoga, Tai Chi, brisk exercise, and forgiveness were other 
stress management techniques practiced by one respondent each. 
 
GERD Elimination 
One respondent had used omeprazole (Losec) to control GERD, and 2 had 
been able to eliminate it by cutting out grains, especially wheat in their 
diet. 
 
Other Methods 
One respondent had found relief by having all dental amalgam fillings and 
dissimilar metals in the mouth removed.  One had found psychoanalysis 
useful, and 3 had found weight loss beneficial.  One afibber who had been 
in permanent afib eliminated episodes through an estrogen/testosterone 
balancing program. 
 
Effectiveness of Protocols 
A total of 36 afibbers in the group had sufficient data for detailed analysis 
and fulfilled the criteria of having spent at least 50% less time in afib 
(number of episodes x average duration) in the 3 months after their 
program became effective as compared to the 3 months prior to 
embarking on their program. 
 
The 36 afibbers had been on their program for an average of 19 months 
(2-60 months) and the time before it became effective varied from 1 day 
to 36 months with a median of 1 month.  The 36 afibbers had been afib-
free or at least vastly improved for anywhere from 3 months to 5 years 
with an average (median) of 13 months.  Afib severity parameters for a 3-
month period before and for a 3-month period after the program became 
effective are presented below: 
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Episode frequency Before protocol After protocol
Mean              12           1.4 
Median               6           0.3 
Minimum               1             0 
Maximum             90            18 
Episode duration, hrs.                           
Mean              15             11 
Median             8.5            1.5 
Minimum                1              0  
Maximum              96            168 
Total time spent in afib, hrs. 
Mean             172              11 
Median              75                1 
Minimum                1                0 
Maximum            2160             106 

 
 
The average (mean) reduction in time spent in afib by the group of 36 was 
93%. 
 
Among the group of 36 there was an “elite” group of 10 afibbers who had 
observed at least a 99% improvement (average of 99.9%) who had 
effectively managed their afib for at least 6 months and who had, during 
the time their protocol had been effective, experienced, on average, less 
than one episode per six months.  Taking a closer look at the particulars 
of this group compared to the total group of 50 might be constructive. 
                     
 

                              Elite Group vs. Total Group – Demographics 
 
        Parameter          Elite Group Total Group
 Current age (mean)      60          57 
 Age at diagnosis      52          50  
 Years of afib       8             7 
 % male     80%           78% 
 Underlying heart disease      0%             6% 
 Mitral valve prolapse     30%           10% 
 Paroxysmal afib    100%           86% 
 
 3 months prior to protocol            
 Median number of episodes      4.5               6 (1) 
 Median duration of episodes, hrs.        4        8.5 (1) 
 Time spent in afib, hrs.       24          75 (1) 
 
 (1) group of 36 with complete data 
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                                        Elite Group vs. Total Group 
 
          Parameter          Elite Group Total Group
 Use of flecainide     60%           41% 
 Use of beta-blockers(1)     20%           21%  
 Use of supplements     50%           76% 
 Use of trigger avoidance     50%           16% 
 Use of dietary changes     40%           18% 
 Use of stress management     20%           20% 
 Use of GERD elimination     20%              6% 
 Use of other methods     10%          10% 
 Supplementation with magnesium     50%          56% 
 Supplementation with potassium      0%          25% 
 Supplementation with fish oil     10%          17% 
 Supplementation with CoQ10     30%          25% 
 
 (1) as sole drug 

 
 
There were no major differences in demographics except a higher 
incidence of mitral valve prolapse in the elite group.  The differences in 
afib severity observed prior to protocol between the elite group and the 
group of 36 were not statistically significant. 
 
Members of the elite group were more likely to use flecainide, and more 
likely to focus on conscious trigger avoidance and dietary changes.  They 
were less likely to use supplements, and none of them supplemented with 
potassium.   
 
All in all, there were no startling differences that could explain the elite 
group’s success.  However, combining the results with those reported in 
part 2 of the survey (October 2004), there is a trend for dietary changes to 
be the most successful strategy. 
 
The detailed profiles of the 10 members of the “elite” group are 
presented below: 
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Male afibber 
 
48 years of age with mixed AF of 7 years standing 
 
Time on successful protocol – 16 months 
 
Episodes in 3-month period prior to protocol – 1 
Average duration of episodes prior to protocol – 2 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 16 
Still need to avoid triggers – Yes, but much less so 
 
Drugs – omeprazole (Losec) 20 mg/day 
Supplements – magnesium (250 mg/day) 
 
Dietary changes – Cut out all sugar 
Triggers avoided – Stress 
Other preventive measures – controlling GERD with medication 
 
Additional benefits of protocol – More energy, no depression 
Comments – Eliminating GERD eliminated afib    

 
 
 

Male afibber 
 
58 years of age with mixed AF of 5 years standing 
 
Time on successful protocol – 36 months 
 
Episodes in 3-month period prior to protocol – 7 
Average duration of episodes prior to protocol – 4 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 36 
Still need to avoid triggers – Yes, but much less so 
 
Drugs – flecainide (2 x 100 mg) 
Supplements – magnesium (400 mg/day), coenzyme Q10 (125 mg), N-
acetylcarnitine (2 x 50 mg/day) 
 
Adverse effects of protocol – Fatigue 
Comments – flecainide use resulted in my improvement                                                        
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Male afibber 
 
55 years of age with vagal AF of 3 years standing 
 
Time on successful protocol – 30 months 
 
Episodes in 3-month period prior to protocol – 2 
Average duration of episodes prior to protocol – 12 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 30 
Still need to avoid triggers – Yes 
 
Drugs – flecainide 
Supplements – none reported 
 
Dietary changes – Lost 25 pounds 
Triggers avoided – alcohol 
Stress reduction protocol – Reduced exposure to stress 
 
Additional benefits of protocol – Happier, less worry, better overall health 

 
 
 
 

Male afibber 
 
62 years of age with vagal AF of 4 years standing 
 
Time on successful protocol – 23 months 
 
Episodes in 3-month period prior to protocol – 12 
Average duration of episodes prior to protocol – 9 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 23 
Still need to avoid triggers – No 
 
Drugs – disopyramide (Norpace) 
Supplements – None reported 
 
Dietary changes – Cut out cereals 
Triggers avoided – None specified 
 
Additional benefits of protocol – GERD and indigestion gone 
 
Comments – Would recommend this protocol to vagal afibbers                                          
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Male afibber 
 
66 years of age with vagal AF of 26 years standing 
 
Time on successful protocol – 6 months 
 
Episodes in 3-month period prior to protocol – 3 
Average duration of episodes prior to protocol – 3 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 6 
Still need to avoid triggers – Yes, but much less so 
 
Drugs – flecainide (2 x 100 mg) 
Supplements – None reported 
 
Dietary changes – Trigger avoidance only 
Triggers avoided – Alcohol, aspartame, caffeine 
 
Adverse effects of protocol – Fatigue, dizziness, constipation, dry mouth and 
eyes                                                       
Comments – Took 2 months before flecainide worked                                                      
Male afibber 
 
68 years of age with vagal AF of 18 years standing 
 
Time on successful protocol – 40 months 
 
Episodes in 3-month period prior to protocol – 6 
Average duration of episodes prior to protocol – 12 hrs. 
Episodes since beginning protocol – 1 
Months without episodes – 39 
Still need to avoid triggers – Yes, but much less so 
 
Drugs – flecainide (150 mg slow-release) 
Supplements – magnesium, fish oil, coenzyme Q10, vitamin E, vitamin C, 
selenium, multivitamin 
 
Dietary changes – changed to Zone diet 
Stress reduction protocol – Meditation, yoga 
Other preventive measures – Total amalgam removal and detoxification 
 
Additional benefits of protocol – Better overall health 
Comments – Eliminating dental amalgams had an immediate beneficial 
effect                                                                                                                             
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Male afibber 
 
57 years of age with paroxysmal AF of 3 years standing 
 
Time on successful protocol – 30 months 
 
Episodes in 3-month period prior to protocol – 12 
Average duration of episodes prior to protocol – 2 hrs. 
Episodes since beginning protocol – 2 
Months without episodes – 28 
Still need to avoid triggers – Yes, but much less so 
 
Drugs – flecainide (3 x 100 mg), metoprolol (25 mg) 
Supplements – None reported 
 
Dietary changes – Peppermint tea at meals 
Triggers avoided – Caffeine and alcohol 
Stress reduction protocol – None reported 
Other preventive measures – Regular exercise program 
 
Adverse effects of protocol - Tiredness 
Comments – I still experience a few PACs after a big meal                                           

 

Male afibber 
 
71 years of age with mixed AF of 15 years standing 
 
Time on successful protocol – 28 months 
 
Episodes in 3-month period prior to protocol – 2 
Average duration of episodes prior to protocol – 3.5 hrs. 
Episodes since beginning protocol – 0* 
Months without episodes – 28 
Still need to avoid triggers – Yes, but much less so 
 
Drugs – amiodarone (150 mg), Irbesartan (150 mg) 
Supplements – magnesium (500 mg), coenzyme Q10 (60 mg), l-carnitine 
(500 mg), folic acid (800 mg), grape seed extract (500 mg), l-arginine (250 
mg), digestive enzymes 
 
Dietary changes – Eliminated trigger foods and ate everything in moderation 
Triggers avoided – Alcohol, coffee, Coke, chocolate 
 
Additional benefits of protocol – Peace of mind 
Adverse effects of protocol – Some constipation, gas and belching 
Comments – *A few, very minor, transient afib episodes during initial 
medication adjustment                                                                                                                                  
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Female afibber 
 
55 years of age with mixed AF of 2 years standing 
 
Time on successful protocol – 20 months 
 
Episodes in 3-month period prior to protocol – 3 
Average duration of episodes prior to protocol – 4 hrs. 
Episodes since beginning protocol – 0 
Months without episodes – 20  
Still need to avoid triggers – Yes, but much less so 
 
Drugs – nadolol (40 mg/day) 
Supplements - None reported 
 
Dietary changes – Reduced sugar intake 
Triggers avoided – Caffeine 
 
Additional benefits of protocol – Reduction in anxiety 
Adverse effects of protocol – Fatigue, asthma-like symptoms                                            

 
 

Female afibber 
 
64 years of age with vagal AF of 3 years standing 
 
Time on successful protocol – 20 months 
 
Episodes in 3-month period prior to protocol – 22 
Average duration of episodes prior to protocol – 2 hrs. 
Episodes since beginning protocol – 0 
Months without episodes - 20 
Still need to avoid triggers – Yes, but much less so 
 
Drugs – flecainide (2 x 100 mg) + atenolol (25 mg) 
Supplements – Magnesium (250 mg), calcium (1000 mg), zinc (25 mg), 
vitamin B12 (1000 mcg), vitamin E (400 IU), vitamin C (500 mg), vitamin D, 
vitamin K, multivitamin 
 
Dietary changes – None reported 
Triggers avoided – MSG, alcohol, caffeine 
 
Additional benefits of protocol – None reported 
Adverse effects of protocol - Fatigue 
 
Comments – Flecainide is what eliminated my afib                                                                 
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Defining success as having totally eliminated afib episodes for a minimum 
of 6 months after establishing an effective protocol yields the following 
success rates for the three groups: 
 

• Drugs only – 37% (7 of 19 with full data) 
• Alternative means – 17% (4 of 23 with full data) 
• Drugs + alternative means – 22% (8 of 36 with full data) 

 
These numbers clearly show that it is possible to eliminate, or vastly 
reduce, afib episodes with drugs, alternative means or combinations 
thereof.  However, considering that participation in the LAF-7 survey was 
limited to afibbers who felt they had control of their afib, the overall 
proportion of afibbers who have completely eliminated their afib with 
drugs, alternative means or both is likely to still be disappointingly small.  
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LAF Survey 8 
 
 
The purpose of our 8th LAF survey was to evaluate and share information 
about the outcome of various catheterization and surgical approaches for 
eliminating afib.  A total of 83 afibbers responded to the survey.  The 
treatment modalities were distributed as follows: 
 

• Radiofrequency (RF) ablation (left atrium) 63 respondents 
• Cryoablation (left atrium)   2 respondents 
• Maze procedure 10 respondents 
• ICD implantation   4 respondents 
• AV node ablation + pacemaker   2 respondents 
• RF flutter ablation (right atrium)   2 respondents 
 

 
Definition of Terms Used in Survey 
 

• Paroxysmal LAF – Episodes occurring intermittently and tending 
to terminate spontaneously, usually within 48 hours 

• Persistent LAF – Episodes lasting longer than 7 days and not 
terminating spontaneously, but can be terminated with chemical 
or electrical cardioversion 

• Permanent LAF – Constant (chronic) afib not amenable to 
effective termination by cardioversion 

• Adrenergic LAF – Episodes occurring almost exclusively during 
daytime, often in connection with exercise or emotional or work-
related stress 

• Vagal LAF – Episodes tend to occur during rest, at night or after a 
meal.  Alcohol and cold drinks care common triggers 

• Mixed (random) LAF – Episodes occur anytime and do not 
consistently fit the adrenergic or vagal pattern 

 
• Focal ablation – The original radiofrequency ablation procedure 

in which specific active foci of aberrant impulses are located and 
ablated. 

• Pulmonary vein ablation (PVA) – An ablation procedure in which 
a ring of lesions is placed just inside the pulmonary veins where 
they enter the left atrium.  This procedure is not used much 
anymore since it carries a high risk of pulmonary stenosis. 
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• Pulmonary vein isolation (PVI) – An ablation procedure, also 
known as ostial ablation, in which a ring of lesions is placed on 
the left atrium wall such as to encircle each pulmonary vein.  This 
procedure reduces the risk of stenosis since the scar tissue is 
created in the atrium wall rather than inside the pulmonary veins 
themselves. 

• Circumferential pulmonary vein isolation (CPVI) – This 
procedure, also known as the Pappone method, involves the 
creation of two rings of lesions in the left atrium; one completely 
enclosing the left pulmonary veins and another completely 
enclosing the right pulmonary veins; the two rings are usually 
joined by a linear lesion. 

• Combined PVI and focal ablation – This method is probably the 
“Cadillac” of ablation procedures, but takes considerably longer 
than the PVI and CPVI procedures and involves more radiation 
(fluoroscopy) exposure.  It involves a PVI immediately followed by 
focal ablation to eliminate the 10-20% of rogue foci that may be 
located on the atrium wall rather than in the pulmonary vein 
sleeves.  This procedure is particularly useful for vagal afibbers. 

• Cryoablation – An ablation procedure in which a nitrogen-cooled, 
rather than electrically-heated, catheter is used to create the 
lesions. 

 
• Mean – The average value for a group of data, i.e. the sum of the 

values of all data points divided by the number of data points. 
• Median – The value in the middle of a group of data, i.e. the value 

above which half of all individual values can be found and below 
which the remaining 50% can be found. 

• Statistical significance – In this study mean values are 
considered different if the probability of the difference arising by 
chance is less than 5 in 100 using the two-tailed t-test.  This is 
expressed as “p” being equal to 0.5 or less.  Lower values of p are 
indicative of a greater certainty that observed differences are truly 
significant. 

 
All statistical tests were carried out using the GraphPad Instat program 
(GraphPad Software Inc, San Diego, CA). 
 
 
Definition of Success 
 
The success of the procedures was (unless otherwise noted) judged after 
the last reported ablation (initial or touch-up).  It is defined in two ways: 
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Subjectively – The afibber’s own opinion as to whether the procedure was 
completely successful, partially successful, not successful, or too early to 
tell 
 
Objectively – The following criteria were used to define success 
objectively: 
 

• Success – No afib episodes, no antiarrhythmics or beta-blockers, 
consistent sinus rhythm 

• Partial success – No afib episodes, but on antiarrhythmics or 
beta-blockers 

• Failure – Afib episodes still occurring 
• Uncertain – Cases where insufficient data was available or where 

less than 3 months had gone by since the procedure and afib 
episodes were still occurring. 

 
 

RF Ablation of Left Atrium 
 
Sixty-three respondents had undergone RF ablation of the left atrium.  
However, an additional 49 sets of data were available from previous LAF 
surveys giving a total of 112 responses for evaluation. 
 
Demographics 
The majority of the 112 respondents (77%) had the paroxysmal form of 
LAF, 15% were permanent, while the remaining 8% had persistent afib 
prior to their ablation.  Among the paroxysmal afibbers 3 (3%) were 
adrenergic, 46 (54%) were mixed (random), 30 (35%) were vagal, and 7 
(8%) were not sure about their type. 
 
The average age of respondents was 56 years with a range of 33 to 84 
years.  The average age at diagnosis was 47 years with a range of 16 to 
81 years.  Thus, the average number of years that LAF had been present 
was 9 years with a range of 1 to 69 years.  These numbers are not 
significantly different from the averages obtained by considering all the 
entries in our main database, so there is no reason to believe that 
respondents to the ablation survey were either younger or older than the 
general population of afibbers. 
 
Thirty per cent of respondents were female, slightly higher than the 
proportion in our total database.  
 
The average age at which the ablation was performed was 54 years with a 
range of 30 to 81 years. 
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Most respondents (98%) had no underlying heart disease, but 14% had 
been diagnosed with mitral valve prolapse (MVP). 
 
 
 

                                                              Table 1 
                                   Summary of Demographics by Group 
                                           (Objective Success Rating) 
 
Parameter   Success Partial Success Failure Total * 
# in group       55        15     37 107 * 
Total by group, %       51        14     35 100 
 
Paroxysmal, %       54        12    34 100 
    Adrenergic      100         0    0 100 
    Mixed       40        14    46 100 
    Vagal       69         7    24 100 
    Not sure       57        29    14 100 
Persistent, %       38        37    25 100 
    Adrenergic       0       100    0 100 
    Mixed       40        20    40 100 
    Vagal       50        50    0 100 
    Not sure       0         0    0 0 
Permanent, %       47         6    47 100 
 
Present age (mean)       56        60    54 55 
Age at diagnosis (mean)       47        47    46 47 
Age at ablation (mean)       54        59    52 54 
Age at ablation (range)    30-70     48-81 30-75 30-81 
Years of afib (mean)        8        13    10 9 
Females in groups, %       31        36    24 29 
Underlying heart disease, %      0         7     5 3 
Mitral valve prolapse, %       18       10     6 14 
 
Success among women, %      55       16    29 100 
Success among men, %       50        12    38 100 
 
* five “uncertain” cases omitted – all rates refer to most recent ablations 

 
 
None of the observed differences in Table 1 were statistically significant, 
although the difference between the success rate for paroxysmal vagal 
afibbers (69%) and that for mixed afibbers (40%) did come close to being 
so (p = 0.066). 
 
The overall success rate of 51%, or 65% including afibbers still on drugs, 
is somewhat disappointing, but as we shall see further on, the success 
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rate is highly dependent on when and where the procedure was 
performed. 
 
There were 5 afibbers who had their ablation at age 70 years or older.  
Four (subjectively) considered their procedure a complete success, while 
one considered it a failure.  Looking at the success rate using objective 
criteria shows that 2 afibbers were totally successful, 2 were partially 
successful, and 1 was a failure.  Thus, based on this very small sample, 
ablations in elderly afibbers are not significantly less successful than 
those in younger ones. 
 
There was a general trend for ablatees to judge the results of their 
ablation more favourably than would be the case if objective criteria were 
used.  This indicates that any kind of improvement following an ablation is 
considered a blessing. 
 

  Subjective Objective 
   Evaluation  Criteria 
Full success      59%    49% 
Partial success      13%    13% 
Failure      25%    34%  
Uncertain       3%       4% 
 
NOTE: All 112 cases included 

 
 
 

                                                            Table 2 
                                          Afib Severity Prior to Ablation 
                                                  Paroxysmal Afibbers 
 
Parameter  Success Partial Success   Failure   
# of episodes(1)          21              8                 13 
 Episode duration, hrs(2)         8                        3        6  
 Afib burden, hrs(3)          175                 34      125 
  
(1) median number of episodes in 3 months prior to ablation 
(2) median duration of episodes in hours 
(3) number of episodes x duration of episodes 

 
 
The differences observed in Table 2 were not statistically significant, thus 
providing no indication that the severity of paroxysmal afib prior to 
ablation has any effect on the outcome. 
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Year of Ablation 
Technological advances in mapping technology and ablation protocols, as 
well as skills progression along a fairly steep learning curve, have 
improved the success rate for RF ablation substantially over the years.   
 

                                                           Table 3 
                                 Success Rate by Year of First Ablation 
                                                           
     Partial 
1st Procedure # Ablations  Success Success  Failure   
1997 – 2000      16      13%  0%    87% 
2001      12       9% 33%    58% 
2002      28      32%  7%    61% 
2003      37      65%  8%    27% 
2004      15      53%  7%    40% 
Overall     108      41%  9%    50% 
 
NOTE: Four procedures were omitted because outcome of first ablation was 
unknown 

 
It is clear that success rates have improved considerably between the 
period 1997-2000 and the present.  The 40% difference in success rate 
between 1997-2000 and 2004 is statistically significant (p = 0.04). 
 
The prevalence of repeat ablations (touch-ups) was 22% overall and 46% 
considering only initially unsuccessful ablations.  Considering only the 
outcome of the most recent ablations (touch-ups included) improves 
success rates further.  The success rate for touch-up procedures was not 
impressive.  Only 10 of 26 procedures (38%) were fully successful, 15% 
were partially successful, and 42% were failures.  The fate of one touch-
up procedure was uncertain. 
 
 

                                                            Table 4 
                               Success Rate by Year of Final Ablation 
                                                           
    Partial 
Final Ablation # Ablations* Success Success  Failure   
1997 – 2000      13    23%     0%      77% 
2001       9    11%   44%      45% 
2002      25    36%     8%      56% 
2003      39    80%   10%      10% 
2004      21    52%   19%      29% 
Overall     107    51%   13%      36% 
 
* omitting 5 ablations for which outcome is uncertain  

 

  



208  Lone Atrial Fibrillation: Towards a Cure – Volume II 

Procedures 
Five different procedures were used to perform the RF ablations. 
 

                                                                    Table 5 
                                              Number of Procedures by Year 
 
Procedures     1997-2000   2001    2002    2003    2004       Total
Focal ablation           8   2           6               5         2            23   
PVA                                   4   2         12        14         5            37   
PVI           0 1           2          11      14            28   
CPVI           0 0           0         1         2               3    
PVI + focal           0 2           5           7      0             14   
Unknown           1   2            -         3         0               6    
 
Total         13 9         25      41   23            111  

 
 
It is clear that the popularity of the various procedures has changed 
markedly over the years.  The initial focal point procedure has gone from 
62% in 1997-2000 to 9% in 2004, while the pulmonary vein isolation 
procedure (PVI) has gone from 0% in 1997-2000 to 60% in 2004.  The 
circumferential PVI (Pappone method) is still relatively rare among the 
respondents to our survey. 
 
The success rates of the various procedures are presented in Table 6.      
                      
 

                                                                Table 6 
                                              Success Rate of Procedures 
 
    Partial 
Procedure Success Success Failure    Uncertain      Total
Focal ablation     22%      13%   61% 4%     100%  
PVA     50%      11%   36%  3%     100%  
PVI     66%      14%   17%  3%     100% 
CPVI     67%        0%     0%            33%     100% 
PVI + focal     57%       14%   29%   0%     100% 
Unknown     33%       17%   33% 17%     100% 
 
Total     49%       13%   34%               4%      100% 

 
 
The success rate of purely focal ablation is clearly quite poor, while the 
success rate of pulmonary vein isolation (PVI) is substantially better at 
66%.  The difference is very significant in statistical terms (p = 0.003).  
Overall, based on our data, the PVI procedure is the best with a success + 
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partial success rate of 80%.  The circumferential PVI would also appear to 
have a reasonable success rate but, with only 3 afibbers so far having 
reported on this procedure, it is not possible to draw any conclusions. 
 
Although the procedure used in the ablation is very important in 
determining the outcome, it is clear that the equipment, specific 
techniques, and the skill of the electrophysiologist play a major role as 
well.   
 
Facility and Electrophysiologist 
Although clearly arbitrary on my part, I believe the following facilities and 
electrophysiologists are among the top worldwide.  I am sure Dr. Carlo 
Pappone’s facility in Milan deserves inclusion as well, but I do not have 
any data from this facility.  Also, I know that Dr. Richard Leather at the 
Royal Jubilee Hospital in Victoria, British Columbia has performed several 
hundred successful PVI’s (my own included); however, only one afibber 
treated by Dr. Leather responded to the survey so I did not have enough 
data to “formally” include Dr. Leather among the top EP’s.  With those 
caveats here then are my top choices, in alphabetical order. 
 
  

                                                Table 7 
                                       My Top Choices 
  
Facility                                             Electrophysiologist(s)        #of Ablations
 
Centinella Hospital, CA * Dr. Nademanee                  3 
Cleveland Clinic, OH Drs. Natale, Schweikert, 
  Tchou, Saliba        28 
Good Samaritan, LA Drs. Coggins, Bhandari                   6 
Haut-Leveque, Bordeaux, FR Drs. Haissaguerre, Jais                   3 
Johns Hopkins Drs. Calkins, Berger                   4 
Marin General Hospital, CA Dr. Natale                 4 
University of Pennsylvania Dr. Callans                  2 
University of South Carolina Dr. Wharton                  3 
Utah Valley Hospital Dr. Hwang                 2  
                  
* Pacific Rim Electrophysiology Research Institute 

 
 
These 8 facilities (Group A) performed 52% of the 106 ablations for which 
location and EP are known.  A comparison of their performance with that 
of the remaining 48% (Group B) would thus be of interest. 
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                                                              Table 8 
                                           Comparison of Demographics 
                                                           
Parameter   Group A Group B   
# in group      55     51 
Paroxysmal     79%    76% 
    Mixed(1)     39%    66% 
    Vagal(1)     46%    25% 
Persistent      5%    10% 
Permanent     16%    14% 
 
Age at first ablation (mean)     56     53 
Age at first ablation (range)   33-81   30-75 
Years of afib (mean)      7      7 
Females in groups    29%    29% 
Underlying heart disease      4%     2% 
  
Afib severity 
    Median of episodes      27    36 
    Median duration, hrs.     12     9 
    Median burden, hrs.    330   230 
 
(1) percentage of total paroxysmal and persistent 

 
 
Although there is no significant difference between the distribution of 
paroxysmal, persistent, and permanent afibbers among the two groups, 
there is a statistically significant (p = 0.02) difference between the 
percentage of mixed (39% versus 66%) and vagal afibbers (46% versus 
25%) treated in the two groups.  The success rate for vagal afibbers is 
generally higher than that for mixed afibbers. 
 
There was no difference in gender distribution and neither the difference 
in the prevalence of underlying heart disease, nor the difference in afib 
severity were statistically significant.  Thus, apart from a greater 
preponderance of vagal afibbers in Group A, there is no significant 
difference between patients in the two groups. 
 
A comparison of the known success rates and touch-up utilization for the 
period 2001-2004 is presented in Table 9. 
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                                                          Table 9 
                            Comparative Success Rates – 2001-2004 
                                                           
Parameter  Group A Group B Overall
 
# in sample    50    42    92* 
After initial ablation 
    Full success   68%   21%   47% 
    Partial success   12%   10%   11% 
    Failure   20%   64%   40% 
    Uncertain    0%    5%    2% 
After most recent ablation 
    Full success   76%   29%   55% 
    Partial success   12%   19%   15% 
    Failure   12%   43%   26% 
    Uncertain    0%    9%    4% 
 
Touch-up rate, overall   10%   38%   23% 
Touch-up rate, on failures   50%   59%   23% 
Touch-up success rate   80%   19%   33% 
 
* omitting procedures performed during the period 1997-2000 

 
 
It is abundantly clear from the above table that the most important 
variables in the success of an RF ablation are the facilities and the 
expertise and skill of the electrophysiologist.  The differences in success 
rates are dramatic, so dramatic in fact that I re-checked them twice.  
Essentially, while the success rate in Group A is 68% for the initial 
ablation and 76% with a touch-up, the corresponding numbers for Group 
B are 21% and 29%.  Even including partial successes (no afib, but still on 
antiarrhythmics) the differences are still startling: 
 
 Group A – first ablation 80% 
 Group A – with touch-up 88% 
 Group B – first ablation  31% 
 Group B – with touch-up 48% 
 
The conclusion is pretty inescapable – there are still a lot of EPs out there 
on the steep part of the learning curve.  Unless you can have your ablation 
performed in a Group A center or equivalent, you are better off postponing 
your procedure for a couple of years. 
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Stenosis 
Stenosis (narrowing of diameter) of the pulmonary veins can occur during 
ablation, particularly if the ablation is performed inside the veins (PVA).  
Stenosis is defined as a narrowing of one or more veins by at least 50%, 
while severe stenosis is defined as narrowing by 70% or more.  It is 
important to check for stenosis about 3 months after the procedure, 
particularly in the case of PVA.  This is usually done via a spiral CT scan. 
 
 

                                                           Table 10 
                                                Incidence of Stenosis 
                                                           
Ablation Type  Group A Group B Total 
# in sample    55    51  106  
All types 
    Stenosis check   44%   25%   35% 
    Stenosis found(1)     4%   15%     8% 
PVA 
    Stenosis check   53%   25%   37% 
    Stenosis found(1)     0%   40%   15% 
 
(1) in patients checked 

 
 
It is clear that the practice of checking for stenosis is significantly less 
prevalent in Group B centers than in Group A and that the actual 
incidence of stenosis is substantially higher in Group B centers, 
particularly in the case of PVAs.  At least one case of confirmed serious 
stenosis occurred in a Group B center. 
 
Adverse Effects 
Adverse effects related to the ablation procedure were reported by 8% of 
Group A ablatees and 19% of Group B ablatees (overall rate = 14%).  The 
most common adverse effects were hematomas in the area of catheter 
insertion and bruising.  More serious effects involved one case of severe 
damage to the mitral valve (necessitating replacement), development of 
atrial flutter (1 case), and penetration of the cardiac wall (tamponade) 
requiring open heart surgery (1 case).  Forty per cent of the adverse 
events had resolved themselves at the time the survey was completed. 
 
Recovery 
For successful ablations the median time to recovery of normal sinus 
rhythm and no more afib episodes was 1 month (range 0-12 months).  
The median time to recovery of full physical capacity was 2 months (range 
0-11 months with an outlier of 48 months).  There was no correlation 
between age at ablation and time to recovery.  About 20% of all 
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successful ablatees reported experiencing a significant number of PACs 
and PVCs at the time they completed the survey.  The corresponding 
percentage for unsuccessful ablatees was 46%. 
 
The majority of successful ablatees (71%) no longer needed to avoid any 
triggers and 14% only needed to avoid some previous triggers.  Fifteen per 
cent stated that it was too early to tell whether trigger avoidance was still 
necessary. 
 
Blood Pressure 
There was no significant difference in median blood pressure before the 
ablation (120/70) and after the ablation (118/72).  Twenty-one out of 63 
respondents (33%) reported using blood pressure lowering medications 
before the ablation, while 17 out of 63 (27%) reported using them after 
the procedure. 
 
Prior to ablation 22 of 62 respondents (35%) were classified as being 
hypertensive, either because they had a blood pressure exceeding 
140/90 or because they were on anti-hypertensive drugs.  After ablation 
17 out of 58 respondents (29%) were classified as being hypertensive.  
This difference was not statistically significant. 
 
Overall, there is no reason to suspect that blood pressure is affected by 
ablation. 
 
Heart Rate 
Many afibbers have noticed an increase in pulse (heart) rate after the 
ablation.  For most, the rate returns to normal after a few months, but for 
others, it remains elevated.  It is not clear what causes the elevation, but 
one possible explanation is that vagal nerve endings are damaged during 
the procedure, thus diminishing the “restraining” influence of the 
parasympathetic branch of the autonomic nervous system.  Heart rate 
changes are detailed in Table 11. 
 

                                                            Table 11 
                                                 Heart Rate Changes 
 
  Successful Unsuccessful   
Direction of Change    Group       Group Total Group
Up       53%          32%         45% 
Down         8%          26%         10% 
No change       39%          42%          42% 

 
The median difference in heart rate increase was somewhat lower in the 
successful group than in the unsuccessful one (11 bpm versus 20 bpm), 
but this difference was not statistically significant.  The range in increase 
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was quite wide, 4-52 bpm for the unsuccessful group and 2-25 bpm for 
the successful group. 
 
Medications 
Table 12 summarizes the survey results concerning the use of 
antiarrhythmics, beta- and calcium channel blockers and warfarin before 
and after the ablation arranged according to the outcome of the 
procedure. 
 
 

                                                              Table 12 
                                                       Medication Usage 
      
           Partial  
Parameter Successful       Success   Failure    Uncertain
Total respondents       31     12      14                3 
Prior to procedure 
    Use of antiarrhythmics       74%     75%     100% 67% 
    Use of blockers       74%      67%       86% 67% 
After procedure 
     Use of warfarin      100%      67%      100% 67% 
     Months warfarin used       3.5         1  8  2.5 
At present 
     Use of antiarrhythmics        0%      58%        50%        33% 
     Use of blockers        0%      58%        36%  67% 
     Use of warfarin      12%      25%         71%  67% 

 
 
Statin Drugs 
The use of statin drugs (Lipitor, atorvastatin) to control inflammation after 
the ablation was mainly confined to recent ablations carried out at the 
Cleveland Clinic.  Group A centers used statin drugs in 47% of cases 
whereas Group B centers only used them in 17% of cases.  Fourteen per 
cent of statin users experienced side effects, primarily muscle pain and 
weakness.  Thirty-two per cent of statin takers were supplementing with 
coenzyme Q10 in order to counteract long-term adverse effects of Lipitor. 
 
Change in Afib Burden 
A question uppermost in the minds of afibbers contemplating ablation is 
will I be worse off if the ablation is unsuccessful?  Fourteen afibbers who 
had undergone an unsuccessful ablation supplied data regarding their 
afib severity for a 3-month period prior to the ablation and for a 3-month 
period after.  Results are tabulated in Table 13 (medians used in all 
cases).  
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                                                           Table 13 
                                                 
Parameter Before Ablation  After Ablation  Significance
# of episodes        44        5 p = 0.0128 
Duration of episodes       11 hrs.       6 hrs. p = 0.1538 
Afib burden      600 hrs.      28 hrs. p = 0.0051 
On antiarrhythmics        86%       43%       - 
On beta-blockers(1)        79%       36%       - 
 
(1) or calcium channel blockers 

 
It is clear that even though the unsuccessful ablations did not eliminate 
afib completely, they did reduce the number of episodes and overall 
burden (number of episodes x duration) and also reduced the need for 
medication.  In no case did an afibber end up with more or longer 
episodes after the ablation. 
 
Satisfaction with Procedure 
The majority (89%) of afibbers who had undergone a RF ablation would 
recommend it with 7% responding that it would depend on the 
circumstances, but that it should probably only be done as a last resort; 
4% did not recommend the procedure.  Even among afibbers having 
undergone an unsuccessful procedure 82% would still recommend it, 
while 18% would not. 
 
Permanence of Procedure 
The first ablation included in our survey performed in 1997 was not 
successful.  The first ablation that is known to have been successful was 
done in February 2000 – almost 5 years ago.  Another one done in May 
2000 is also known to be successful to date.  Several ablations done in 
2001 are known to be “still holding”.  I am not aware of any initially 
successful ablations that have “stopped working”, but my data in this 
area is quite limited.  Nevertheless, at this point in time, I have no 
evidence to suggest that successful ablations eventually allow afib to 
resurface. 
 
Conclusions 
 

• Ablation outcome is not affected by afib severity prior to the 
procedure, nor by age at time of ablation.  However, there is a 
trend for ablations involving vagal afibbers to have a greater 
likelihood of success than those involving mixed (random) 
afibbers. 
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• The overall average success rate of a first ablation has increased 
significantly over the years (from 13% in 1997-200 to 53% in 
2004). 

 
• The success rates of different procedures vary significantly from 

22% for focal ablation to 66% for pulmonary vein isolation (PVI). 
 

• The most important variable in determining the outcome of an 
ablation is the skills of the electrophysiologist and the facilities at 
his disposal.  The average success rate (including touch-up) in a 
top-rated facility is 76% as compared to 29% in other facilities. 

 
• Stenosis (narrowing of pulmonary vein diameter) is a significant 

problem in facilities other than top-rated ones. 
 

• Adverse effects, some quite serious, were reported by 8% of 
afibbers treated at top-rated facilities and by 19% of those treated 
at other facilities.  Forty per cent of these effects resolved on their 
own. 

 
• The median time to recovery of normal sinus rhythm and no more 

afib episodes was 1 month (range 0-12 months) for successful 
ablatees, while the median time to full physical recovery was 2 
months (range 0-11 months with an outlier of 48 months).  There 
was no correlation between age at ablation and time to recovery. 

 
• About 20% of all successful ablatees reported experiencing a 

significant number of PACs and PVCs at the time they completed 
the survey.  The corresponding percentage for unsuccessful 
ablatees was 46%. 

 
• The majority of successful ablatees (71%) no longer needed to 

avoid any triggers and 14% only needed to avoid some previous 
triggers.  Fifteen per cent stated that it was too early to tell 
whether trigger avoidance was still necessary. 

 
• There is no indication that blood pressure is affected by RF 

ablation; however, 45% of ablatees noticed an increase in heart 
rate after the procedure. 

 
• Use of antiarrhythmics and blockers decreased after an ablation 

whether successful or not. 
 

• There is no indication that an unsuccessful ablation increases 
afib severity – actually, quite the opposite. 
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• The vast majority (89%) of ablatees would recommend RF 

ablation and, although data is very limited, there is no indication 
that afib resurfaced among afibbers who had undergone a 
successful ablation. 

 
 

Cryoablation 
 
Two male afibbers (ages 62 and 50 years) underwent cryoablation in 
March 2004 and April 2001 respectively.  The March 2004 procedure 
was performed in Maastricht, The Netherlands (AZM) by Drs. Rodriguez 
and Timmermans and was 100% successful.  Details about this particular 
procedure can be found in the November 2004 issue of The AFIB Report.   
 
The procedure done in April 2001 was only partially successful and was 
followed by a touch-up RF ablation in January 2002, which was again only 
partially successful.  The afibber involved is still experiencing episodes 
(12 episodes in the last 3 months lasting an average of 12 hours each); 
however, this frequency and duration is a substantial improvement over 
the near constant afib experienced prior to the ablations.  This afibbers is 
till taking antiarrhythmics and warfarin. 
 
Thus, one out of two reported cryoablations was successful, the other 
partially successful.  None of the ablatees were found to have any signs of 
stenosis.  It is clear that much more data is required before I can draw any 
valid conclusions about the relative merit of cryoablation versus RF 
ablation, especially since cryoablation has been primarily done at 
European centers so far, and is just now beginning to become available in 
the United States. 
 
 

Maze Procedure 
 
The conventional maze procedure involves open-heart surgery, i.e. making 
a foot long incision through the sternum so that the ribs can be pushed 
aside and the heart exposed.  The procedure is performed under general 
anesthesia and the use of cardiopulmonary bypass (heart/lung machine).  
The surgeon creates lesions (with a scalpel) on the heart wall so as to 
channel the electrical impulses across the atria from the SA node to the 
AV node and also creates lesions to prevent the chaotic electrical activity 
characterizing atrial fibrillation.  The procedure has a high success rate, 
but does entail a much longer recovery time than do RF and 
cryoablations.  The maze procedure is often done in conjunction with 
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other open-heart surgery such as bypass operations, mitral valve repair, 
and valve replacement. 
 
More recently, minimally invasive procedures have been developed in 
which the lesions are created with RF energy rather than with a scalpel.  
Doing the maze procedure this way avoids the necessity for a large 
incision to open up the rib cage and also eliminates the need for the use 
of the heart/lung machine.  An excellent demonstration of one variant of 
the procedures, the Wolf mini-maze can be found at www.or-
live.com/healthalliance/1217/
 
Ten afibbers responding to the survey had undergone either the full maze 
or a minimally invasive procedure.  Their data and results are presented 
below. 
 

                                               Table 14 
                                               Demographics 
                                                    
Parameter            % of Group
Paroxysmal AF, %            60% 
Persistent AF, %      20% 
Permanent AF, %      20% 
Present age (mean)      58 
Age at diagnosis (mean)            43 
Age at procedure (mean)            55 
Age at procedure (range)       42-64 
Years of afib (mean)      15 
Years of afib (range)     2-52  
Females in group, %           20% 
Underlying heart disease, %             0% 
Mitral valve prolapse, %           20%  

 
 
None of the above demographic parameters were significantly different 
from those observed for afibbers undergoing RF ablation, nor was the 
number of episodes, their average duration or the total afib burden prior 
to the procedure significantly different between the two groups. 
 
Success rate 
Seven (70%) of the maze procedures are known to have been fully 
successful.  These procedures were performed between 1998 and 2001.  
One robotic maze procedure performed in March 2004 was not  
successful as the afibber is still experiencing episodes, although far fewer 
than before.  The remaining two procedures were performed early in 2004 
(January and March).  The patients have experienced no episodes, but are 

http://www.or-live.com/healthalliance/1217/
http://www.or-live.com/healthalliance/1217/
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still on antiarrhythmics and warfarin, so it is too early to tell whether the 
procedures were entirely successful or not. 
 
The successful procedures were performed at the following facilities: 
 

• Cleveland Clinic Dr. Patrick McCarthy 
• Ohio State University Hospital Dr. James Cox 
• OSF St. Francis Medical Dr. Dale Geiss 
• Texas Heart Institute Dr. Massumi 
• Mayo Clinic, Rochester Dr. Dearani 

 
The success rate quoted for the maze procedure in the medical literature 
is 95-97%.  Our very limited data would indicate a rate between 70 and 
90%, most likely closer to 90%, and thus not significantly different from 
that obtainable with RF ablation performed at a top-rated facility. 
 
Stenosis is unlikely to be a problem with the maze procedure and none 
was observed. 
 
Recovery and adverse effects 
Six out of the seven completely successful respondents regained 
consistent normal sinus rhythm immediately upon completion of the 
procedure, while one took a month to do so.  One patient has been in 
consistent sinus rhythm since April 1998.   
 
The time to full physical recovery was generally about 2 months, but one 
respondent reported a recovery time of 6 months and another a recovery 
time of 36 months.  Only one of the 10 respondents still needed to avoid 
some triggers. 
 
There were no serious side effects reported, but in one case the 
breastbone took longer than normal to heal because of a persistent 
cough. 
 
There were no indications that blood pressure or heart rate were 
significantly changed due to the procedure. 
 
Medication use 
All respondents were taking antiarrhythmics and beta- or calcium channel 
blockers prior to the procedure.  After the procedure only 3 out of 10 were 
doing so.  None of the successful patients were on warfarin after the 
procedure. 
 
Satisfaction with procedure 
All respondents felt (subjectively) that the procedure had been a success 
and 9 out of 10 would recommend the procedure. 
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Implantable Pacemakers/Defibrillators 
 

Pacemakers have long been used to assist ailing hearts in maintaining a 
steady beat.  The most common reason for implanting a pacemaker is 
because the heart’s own pacemaker (the sino-atrial node) has become 
too slow because of heart disease, age or the use of heart medications.  
Pacemakers are also used to provide a regular electrical impulse directly 
to the ventricles in case the AV (atrioventricular node) is blocked.  A 
pacemaker can only increase the heart rate; it cannot slow it down. 
 
The pacemaker consists of a small metal housing containing a battery 
and a small computer and is connected to one or two leads (wires) that 
are threaded through a vein beneath the collar bone and positioned in the 
heart using an x-ray monitor.  The pacemaker itself is placed in a pocket 
beneath the skin just below the collarbone.  The entire installation 
procedure takes about an hour or two and is performed under local 
anaesthesia.   
 
From its original application as a means of supporting ailing hearts, the 
pacemaker has now emerged as a viable means of preventing cardiac 
arrhythmias.  Their first application was in the prevention and termination 
of potentially fatal ventricular arrhythmias, but they are now also used in 
the prevention of atrial fibrillation.  Some later models also have the 
capability of terminating fibrillation episodes by rapid bursts of pacing or 
by delivering an internal shock to the heart at much lower energy levels 
than what is required for the conventional external cardioversion 
procedure.  These new devices are called implantable cardioverter-
defibrillators or ICDs and are highly sophisticated and expensive 
electronic devices. 
 
A typical, modern ICD acts as a miniature Holter monitor, has electronic 
circuitry that will provide precisely-timed impulses to the atria, thus 
preventing afib from beginning, and if an episode does start has the 
capability to terminate it.  The ICD works in two ways to prevent 
arrhythmia.  It continuously senses the heart beat and if it drops below a 
certain rate transmits electrical impulses to one or more electrodes 
implanted in the heart and connected to the ICD.  This speeds up the 
heart beat and prevents bradycardia (dangerously slow heart beat) and 
the subsequent compensatory atrial fibrillation.  This approach would 
work particularly well for vagal afibbers whose episodes are almost always 
preceded by bradycardia.   
 
The ICD also continuously senses the heart rhythm and quickly notices 
the occurrence of PACs (premature atrial complexes) that often are a 
prelude to an afib episode, particularly among mixed and adrenergic 
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afibbers.  When the ICD senses PACs it speeds up the heart rhythm in a 
step-wise fashion until the PACs no longer appear.  It then slowly reduces 
the heart rate to its original level and leaves the heart to do its own pacing 
again.   
 
Modern ICDs are programmable just by holding a special wand in front of 
them, and the built-in Holter monitor, which can store lengthy heart beat 
records, can be read in the same way.  They are indeed highly 
sophisticated devices and, as such, take extremely competent 
cardiologists to install and program.   
 
Four survey respondents had had a programmable pacemaker installed in 
order to control their afib.  Two reported complete control of episodes for 
6 months or more and a much improved quality of life.  Attaining this 
desirable state was, however, only achieved after considerable 
experimentation with the settings of the pacemaker, and, in one case, 
partial ablation of the AV node was required. 
 
An excellent description of one afibber’s journey to successfully ridding 
himself of afib is given in the April 2004 issue of The AFIB Report.  One 
afibber with an ICD was able to remain afib-free with the aid of 2 x 100 
mg/day of flecainide and one was still experiencing very brief episodes 
about every month or so.  The improvement in the latter patient’s 
condition only came about after the ICD was adjusted to provide only 
atrial pacing rather than dual pacing (both atria and ventricles). 
 
Although it is impossible to draw any valid conclusions from just 4 
responses, I see no evidence that an implantable pacemaker would be a 
better option for lone afibbers than a PVI carried out at a top-rated facility.  
Of course, in cases where access to such a facility is not available, the 
implantation of an anti-arrhythmia pacemaker would certainly be an 
option, particularly if supplements, lifestyle change, and medications have 
not worked. 
 
 
Pacemaker Implantation with AV Node Ablation 
 
Another approach to eliminating the effects of the fibrillation of the atria 
on ventricular performance is to isolate the AV node (the ventricular beat 
controller) from any extraneous impulses and feed it its “marching orders” 
from an implanted pacemaker.  This procedure is considered a last resort 
only and is (or should be) reserved for afibbers with no other options.  The 
procedure has five major drawbacks. 
 

• It is irreversible. 
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• It does nothing to stop the fibrillation of the atria, which, in itself, 
can be quite uncomfortable, and necessitates continuing 
anticoagulation (warfarin) therapy. 

• It makes the patient entirely dependent on the pacemaker.  If it 
malfunctions or the batteries run out, the patient dies. 

• It does nothing to remedy the fatigue and reduced exercise 
capacity caused by the fibrillation of the atria. 

• It actually worsens the prognosis since it tends to convert 
paroxysmal afib to the persistent or permanent type. 

 
The procedure itself is relatively safe and a Swedish study reported that 
recipients of the procedure reported an improvement in their quality of 
life. 
 
Two survey respondents (one 76-year-old female and one 51-year-old 
male) reported that they had undergone AV node ablation and pacemaker 
implantation in February 2004 and October 2000 respectively.  The 
procedure performed in February 2004 (permanent female afibber) was 
deemed successful by the recipient.  She no longer experiences 
noticeable afib, is not taking antiarrhythmics or beta-blockers, and does 
not need to avoid any triggers.  She is, however, still on warfarin.  She 
would only recommend the procedure if medication does not work. 
 
The procedure performed in October 2000 was not successful and was 
later followed by the open-heart maze procedure.  This procedure was 
successful in eliminating afib, but the patient is still on antiarrhythmics 
and beta- or calcium channel blockers.  He has been taken off warfarin. 
 
The results of only two procedures clearly do not provide adequate 
information as to the viability of AV node ablation and pacemaker 
implantation.  However, I see no evidence that would contradict current 
medical opinion that this procedure should only be used as the very last 
resort. 
 
 

Flutter Ablation 
 
Most cases of atrial flutter are associated with a conduction abnormality 
in the lower right atrium and can be successfully treated with a relatively 
simple ablation procedure that does not include penetrating the septum 
separating the right and left atrium.  Both atrial flutter and atrial 
fibrillation may be at least partially due to an enlarged atrium and the two 
conditions can coexist in the same patient and one may convert to the 
other. 
 



 LAF Surveys   223 

Two survey respondents (a 57-year-old male vagal afibber and a 61-year-
old male mixed afibber) had experienced both afib and atrial flutter prior 
to their flutter ablations in May 2004 and March 2001 respectively.  The 
ablations successfully eliminated flutter episodes, but afib episodes still 
occur unless controlled by medication. 
 
 
This concludes the evaluation of the responses obtained in our 8th LAF 
survey covering surgical and catheterization approaches to dealing with 
afib.  Radiofrequency ablation is clearly the most popular option and has 
an excellent success rate if performed by a highly skilled EP at a top-rated 
facility.  The success rate for the maze procedure is also excellent.  
Insufficient data is available to gauge the success rate of cryoablation and 
pacemaker implantation with and without AV node ablation. 
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Book Reviews 
 
 
The Magnesium Factor 
by M. S. Seelig, MD, MPH and A. Rosanoff, PhD 
Avery (Penguin Group, Inc), New York, 2003    ISBN 1583331565 
 
The front cover of the paperback edition expands on the title as follows: 
“How one simple nutrient can prevent, treat and reverse high blood 
pressure, heart disease, diabetes, and other chronic conditions.” A bold 
claim indeed! Dr. Seelig has been studying the role of magnesium in 
health and disease for over 35 years.  She is chair of the Magnesium 
Advisory Board which oversees the New York Weill Cornell Medical 
Center’s Magnesium Information Center.  Dr. Rosanoff has been involved 
in the study of magnesium nutrition for the past 17 years.  The authors’ 
thesis is as follows; (a) Magnesium deficiency is widespread and 
aggravated in part by its removal from many foods during processing. (b) 
Magnesium is involved in innumerable human biochemical processes and 
is directly involved in the action of more than 350 enzymes and indirectly 
implicated in many more.  (c) Magnesium deficiency is involved in many 
disease states, including heart disease, hypertension, Syndrome X and 
diabetes. (d) Deficiency is easily corrected with rather low levels of 
supplementation (up to 700 mg/d) or attention to diet or both.  
Supplements are inexpensive, safe for almost everyone, and normally very 
well tolerated. 
 
The following list of chapters provides a good indication of the scope of 
this book and the relevance of magnesium to health and disease: 
 
• Magnesium: the mineral that combats heart disease and keeps 

blood vessels healthy. 
• Metabolic Syndrome X, diabetes and magnesium. 
• High blood pressure, salt and magnesium. 
• Obesity, physical activity and magnesium. 
• Fat, cholesterol and magnesium. 
• Magnesium, stress and the Type A personality. 
• Magnesium and genetics; family history and sex differences. 
• Magnesium and other heart disease risk factors. 
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• Are we really low in magnesium? 
• Do you need more magnesium? 
• Making sure you have enough magnesium. 
• Magnesium, the silent guardian of our hearts and arteries. 
 
In the chapter “Making Sure You Have Enough Magnesium,” guidance is 
provided on maximizing magnesium from food and water, and on 
selecting supplements.  Guidance is also given on the appropriate ratio of 
magnesium to calcium intake. Many readers will find the discussion of 
magnesium and hypertension of particular interest, and as well, the 
chapter titled “Fat, Cholesterol and Magnesium” contains a modern 
discussion of this subject which is currently very relevant.  Included is a 
section on the HMG-CoA reductase inhibitory action of magnesium which 
includes a discussion of the similarities and differences in its action 
compared to the statin class of drugs which inhibits the same enzyme. 
 
Ten appendices include a magnesium questionnaire which is provided for 
self-assessment of status, tables of common foods classified by 
magnesium content and a list of common medications that influence 
magnesium status. The book also contains some interesting case 
histories describing the almost magical effects of correcting a 
magnesium deficiency.   
 

This appears to be an authoritative treatment of a very important subject, 
both for the layman and the health-care professional. It is up-to-date and 
comprehensive. The authors make a strong case that magnesium is 
clearly an important and often overlooked factor in some of the most 
serious and prevalent disorders that are encountered in the practice of 
medicine, in fact, frequently on a daily basis. It is probably true that not 
nearly enough attention is given to this essential mineral nor is there 
sufficient awareness of the potential role magnesium plays in a number of 
disease states or the need in some cases for aggressive supplementation. 
This book should provide a wake-up call.   
 
Published in 2003, The Magnesium Factor includes very recent research 
and an extensive set of references.  Unfortunately, while the references 
are listed by chapter, they are not cited in the text.    
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The Inflammation Syndrome 
by Jack Challem. John Wiley & Sons, New Jersey, 2003 
ISBN 0-471-20271 (hard cover edition) 
 
The Inflammation Cure 
by William J. Meggs, M.D., Ph.D. with Carol Svec.  Contemporary 
Books, New York, 2003.  ISBN 0-07-141320-0 (hard cover edition) 
 
Stop Inflammation Now! 
Richard M. Fleming, M.D. with Tom Monte.  G.P. Putman’s and Sons, 
New York, 2004. ISBN 0-399-15111-7 (hard cover edition) 
 
There is currently considerable interest in the subject of inflammation 
both among medical researchers and clinicians and as well, the general 
public.  The February 23, 2004 issue of Time magazine featured 
“Inflammation, The Secret Killer” as the cover story, and recent issues of 
several health oriented magazines have had inflammation as the feature 
topic. While inflammation is an essential and integral part of the normal 
immune reaction and the response to injury, chronic inflammation may be 
asymptomatic and present serious health risks which can be much more 
dangerous and extensive than one might expect.  Chronic inflammation, 
which is involved in diseases such as rheumatoid arthritis, inflammatory 
bowel syndrome and Crohn’s disease, is now implicated in diseases 
where the connection is far less obvious, such as atherosclerosis, cancer, 
and Alzheimer’s disease.  Thus from the layman’s point of view, the 
obvious questions are: 
 
• Do I have or am I at risk of having chronic inflammation? 
• What are the causes? 
• What can I do about it? 
 
These are questions that might reasonably be put to one’s physician, but 
the complexity of the subject does not lend itself to the fifteen minute 
office visit setting, and some, perhaps even many individuals are 
interested in acquiring a fairly detailed knowledge of what is now 
considered a serious health issue. 
 
The three books address the above questions, although the approach, 
depth of treatment, and emphasis differ considerably.  The principal 
authors of two of the books are MDs. Jack Challem is a leading health and 
medical writer and coauthor of the popular and widely-read book 
Syndrome X. 
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Challem’s book introduces the reader to what he calls the Inflammation 
Syndrome, which he describes as the cumulative effect of low-grade 
inflammation that grows into chronic, debilitating disease.  He discusses 
six general categories of inflammatory triggers: (1) age-related wear and 
tear; (2) physical injuries; (3) infections; (4) environmental stresses 
including tobacco smoke, air pollution etc.; (5) allergies and food 
sensitivities; and (6) dietary imbalances and deficiencies.  He carefully 
distinguishes between the triggers of inflammation and what causes the 
normal response to go out of control.  There is a very strong emphasis on 
the dietary aspects of inflammation and his “anti-inflammation” approach 
is primarily through diet modification involving both the elimination of 
foods that trigger inflammation and adding and emphasizing foods he 
considers beneficial in this context.  Challem also provides a simple 
questionnaire that readers can use to evaluate their level of inflammation.  
 
 Part II of the book outlines fifteen steps to fight the Inflammatory 
Syndrome, and both diet plans and recipes are presented. While anti-
inflammatory drugs are discussed, Challem’s attitude is somewhere 
between negative and highly cautious.   Part III is titled “The Anti-
inflammatory Supplement Plan” and includes a detailed discussion of 
omega-3 fatty acids, vitamin E, glucosamine, the B vitamins, etc.  Finally, 
in Part IV there is an informative discussion of about twenty diseases and 
specific conditions that have a connection with chronic inflammation. This 
final section should leave little doubt in the reader’s mind as to the 
importance of avoiding or dealing with chronic inflammation. 
 
In The Inflammation Cure, Meggs and Svec, after a brief introduction to 
the nature of the inflammatory process, provide a lengthy and informative 
discussion of the connections, both proven and suspected, between 
inflammation and heart disease, stroke, diabetes, cancer, fatigue, obesity, 
depression, autoimmune diseases, allergies, asthma, arthritis and 
Alzheimer’s disease.  They then deal with the question “what does one 
do” by offering a game plan involving dietary and lifestyle solutions, as 
well as suggestions regarding the modification of triggers at home and in 
the workplace.  Considerable emphasis is placed on so-called mind-body 
solutions which reflect the connection between psychological stress and 
inflammation.  The book also contains a quiz readers can take to estimate 
their level of susceptibility to inflammation-related disorders by measuring 
exposure to the most common sources and causes of inflammation.  
There is also a short discussion of laboratory inflammation tests, 
supplements and anti-inflammatory drugs. One of the merits of this book 
is the comprehensive approach to the problem of dealing with chronic 
inflammation and its risks. 
 
Stop Inflammation Now!  This book is sub-titled “A step-by-Step Plan to 
Prevent, Treat, and Reverse Inflammation—the Leading Cause of Heart 
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Disease and Related Conditions.” The principal author, Richard Fleming, 
is a nuclear cardiologist.  The main emphasis of this book is on heart 
disease, and the depth of the discussion of this topic is one of the book’s 
strengths. But aside from the title, it would seem appropriate to classify it 
as a diet book rather than a book on inflammation.  It promotes a two-
step, very low-fat (15% of energy intake in the phase 2 diet) and low-
protein diet plan coupled with exercise.  Inflammation is discussed here 
and there in the book, but the level of treatment of the subject is minimal 
compared to the books by Challem and by Meggs and Svec.  It in fact 
differs from these two books in many respects. For example, Fleming 
considers fish to be an inflammatory food (page 20), and fish is a very 
minor part of his Phase II diet (page 163), whereas fish is a significant 
part of the anti-inflammatory diet plans of both Challem and Meggs. 
Fleming is also against fish oil supplements.  But while Meggs 
recommends eating fish three to five times a week and imitating the 
Mediterranean diet by the liberal use of olive oil, he is close to Fleming in 
suggesting very little meat, poultry, cheese, butter, milk, and other animal 
products. Challem deals with the meat issue by recommending meat from 
free-range or grass fed animals and eggs from free-range chickens or 
eggs enriched with omega-3 fatty acids.  Challem is also enthusiastic 
about olive oil and eating lots of fish. 
 
In the opinion of this reviewer, Fleming’s book should be viewed in the 
context of the high-carb vs. low-carb controversy and the debate as to the 
connection between fat and heart disease.  The book, by and large, 
promotes one view favored by the very low-fat school. The philosophy is 
similar to that of Dean Ornish before he started recommending fish oil 
and fish in his diet (see www.ornish.com). Also, there are some, perhaps 
many, who would find the Phase II diet consisting of 17 servings of fruits 
and vegetables per day to be a bit difficult to manage.  At issue is the 
balance of macronutrients and the emphasis on very low fat consumption 
that puts him at odds with other interpretations of the modern nutritional 
literature. This is a highly complex and controversial subject. Fleming’s 
book should be read along with such books as Walter Willett’s Eat, Drink 
and be Healthy, the Harvard Medical School Guide to Healthy Eating, 
Arthur Agatston’s The South Beach Diet (Agatston is also a cardiologist) 
and Stephen Sinatra’s Heart Sense for Women (Sinatra is also a 
cardiologist) to obtain a balanced picture (see also the IHN research 
reports “The Diet Zoo” and “Dietary Fat and Coronary Heart Disease.  Is 
There a Connection?”).  
 
Readers desiring a broad background on the subject of inflammation 
should be well served by either The Inflammation Syndrome or The 
Inflammation Cure or better, by both. 

http://www.ornish.com/
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Appendix A 
 

Glossary of Medical Terms 
 
 
 
Ablation 
A procedure for destroying heart 
tissue that is creating abnormal 
electrical impulses. 
 
Accessory pathway 
A collection of muscle fibres that 
bypass the normal pathway for 
electrical impulses going from 
the atria to the ventricles 
through the atrioventricular (AV) 
node. 
 
ACE inhibitor 
A pharmaceutical drug that 
inhibits the enzyme which 
converts angiotensin I to 
angiotensin II. 
 
Acetylcholine 
The neurotransmitter released at 
parasympathetic (vagus) nerve 
endings. 
 
Acidosis 
A condition in which the blood is 
excessively acidic (pH below 
7.38).  It is caused by an 
imbalance in the bicarbonate-
carbonic acid buffer system that 
keeps the pH of blood within a 
very narrow range. 
 
Acute 
Of rapid onset, severe symptoms 
and short duration. 
 

 
Adenoma 
A benign tumour of epithelial 
origin. 
 
Adrenaline 
See epinephrine. 
 
Adrenergic 
Pertaining to the sympathetic 
branch of the autonomic 
nervous system. 
 
Adrenergic LAF 
Lone atrial fibrillation triggered 
by excessive sympathetic 
stimulation. 
 
Adrenergic tone 
The strength or vigour of the 
sympathetic branch of the 
autonomic nervous system. 
 
ADP (adenosine diphosphate) 
A compound involved in energy 
transfer within cells.  It consists 
of adenine, ribose and two 
phosphate groups. 
  
Afferent 
Pertaining to nerves or neurons 
that carry impulses (information) 
from an organ to the brain or 
spinal cord (See also efferent). 
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Alkalosis 
A condition in which the blood is 
excessively alkaline (pH above 
7.44).  It is caused by an 
imbalance in the bicarbonate-
carbonic acid buffer system that 
keeps the pH of blood within a 
very narrow range. 
 
Aneurysm 
A bulge formed by dilation of the 
wall of the heart or blood vessel. 
 
Angina pectoris 
Pain in the center of the chest, 
which is induced by exercise and 
relieved by rest.  Angina occurs 
when the demand for blood 
exceeds the supply and is 
usually caused by 
atherosclerosis of the coronary 
arteries. 
 
Antiarrhythmic 
Pharmaceutical drug designed to 
prevent abnormal heart rhythms 
or to convert abnormal rhythms 
to normal sinus rhythm. 
 
Anticoagulant 
Pharmaceutical drug designed to 
prevent blood clotting. 
 
APC (Activated protein-C 
resistance) 
A condition caused by the 
presence of a mutation of blood 
coagulation factor V (factor V 
Leiden).  APC is associated with 
an increased risk of venous 
thromboembolism. 
 
Apoptosis 
Self-destruction (suicide) of 
individual cells to avoid a threat 

to the survival of the organism 
as a whole. 
  
Arrhythmia 
An abnormal heart rhythm. 
 
Atherosclerosis 
The development of fatty plaque 
and scar tissue on the inner wall 
of the arteries – eventually 
leading to obstruction of blood 
flow and an increased risk of 
thrombosis. 
 
Artery 
A blood vessel that carries blood 
away from the heart. 
 
Atria 
The two upper chambers of the 
heart.  The right atrium receives 
returning blood from the body 
and the left atrium receives 
oxygenated blood from the 
lungs. 
 
Atrial appendages 
Small pouches connected to the 
right and left atria.  The left atrial 
appendage (LAA) is associated 
with the generation of blood 
clots during atrial fibrillation. 
 
Atrial fibrillation 
A chaotic movement of electrical 
impulses across the atria 
leading to a loss of synchrony 
between the atria and the 
ventricles. 
 
Atrial flutter 
An abnormal, sustained, rapid 
contraction of the atria.  The 
rhythm is rapid, but regular as 
opposed to atrial fibrillation 
where it is rapid and irregular. 
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Atrial natriuretic peptide [ANP] 
A hormone formed in the atria. 
ANP is involved in regulating 
blood pressure and salt and 
water balance in body fluids. 
 
Atrial refractory period [ARP] 
See Refractory period 
 
Atrioventricular (AV) node 
A set of specialized heart cells 
that conducts the normal 
electrical impulses from the atria 
to the ventricles. 
 
Auscultation 
The act of listening for sounds in 
the body to ascertain the 
functioning of the heart, lungs, 
abdomen and other organs 
(usually done with a 
stethoscope). 
 
Autonomic nervous system 
[ANS] 
The part of the central nervous 
system that is not under 
conscious control (involuntary).  
It controls the body’s internal 
organs including the heart and 
digestive system and is 
responsible for regulating blood 
pressure.  
 
AV node ablation 
Full or partial destruction (by 
ablation) of the AV node’s ability 
to conduct signals between the 
atria and ventricles.  A 
permanent pacemaker is 
required after AV node ablation. 
 
Baroreceptors 
Specialized muscle cells located 
in the walls of the heart and 
major arteries.  They “measure” 

blood pressure by stretching or 
relaxing as blood flows past 
them. 
 
Beta-blocker 
A pharmaceutical drug which 
blocks the receptor sites for the 
neurotransmitters 
(catecholamines) used by the 
sympathetic (adrenergic) branch 
of the autonomous nervous 
system. 
 
Bigeminy 
An abnormal heart rhythm in 
which a normal heartbeat 
(originating from the SA node) is 
followed by an ectopic beat 
(originating outside the SA node) 
in rapid succession. 
 
Biopsy 
The removal of a small piece of 
living tissue from the body for 
microscopic examination.  
Biopsy is often carried out with a 
special hollow needle (needle 
biopsy) to minimize invasiveness 
and discomfort. 
 
BMI (Body mass index) 
Equals a person’s weight (in 
kilograms) divided by height in 
meters squared (BMI= kg/m2).  
A BMI between 18.5 and 24.9 is 
ideal; above 25 is overweight 
and above 30 is obese. 
 
Bradycardia 
An abnormally slow heart beat. 
 
Brain Natriuretic Peptide [BNP] 
A hormone released almost 
exclusively from the ventricular 
myocardium.  Elevated levels 
may indicate heart failure. 
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Bundle of His 
A small bundle of specialized 
cardiac muscle fibres connecting 
the AV node with the upper part 
of the ventricles. 
 
Calcium-channel blocker 
A pharmaceutical drug that 
inhibits the flow of calcium ions 
through or across cell 
membranes.  It is used in the 
treatment of stroke and certain 
heart conditions. 
 
Carcinoma 
A malignant tumour of epithelial 
origin. 
 
Cardiogenic 
Originating in the heart 
 
Cardiogenic emboli 
Blood clots originating in the 
heart 
 
Cardioversion 
The conversion of an irregular 
heart rhythm to normal sinus 
rhythm.  Cardioversion can be 
done with drugs or through an 
electric shock administered to 
the chest area. 
 
Carotid artery 
The artery that carries blood 
from the heart to the brain.  It is 
situated in the front of the neck. 
 
Catecholamines 
A group of chemical compounds 
(amines) derived from tyramine 
and tyrosine.  The group 
includes epinephrine 
(adrenaline), norepinephrine 
(noradrenaline) and dopamine. 
 

Catheter 
A tube designed to be inserted 
into a narrow opening or hollow 
organ such as the urinary 
bladder or a vein.  The catheter 
is used to drain fluids or to allow 
the insertion of special 
instruments used for imaging or 
ablation. 
 
Catheter ablation 
Destruction of tissue by the 
application of electrical current, 
usually at radio frequencies, via 
a catheter threaded through a 
vein to reach the area to be 
ablated (AV node, pulmonary 
veins, “hot spots” in the atria). 
 
Cerebrovascular event 
See Stroke. 
 
Chronic 
Persisting over a long period of 
time. 
 
Circumferential Pulmonary Vein 
Isolation [CPVI] 
An ablation procedure involving 
the creation of two rings of 
lesions in the left atrium; one 
completely enclosing the left 
pulmonary veins and another 
completely enclosing the right 
pulmonary veins; the two rings 
are usually joined by a linear 
lesion.  Also known as the 
Pappone method. 
 
Coagulation (of blood) 
Process whereby blood is 
converted from a liquid to a solid 
state. 
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Comorbidity 
A disease condition 
accompanied by one or more 
unrelated disease conditions. 
 
Congestive heart failure [CHF] 
Failure of the heart to pump 
sufficiently strongly to prevent 
the accumulation of fluid in the 
lungs. 
 
Coronary arteries 
The arteries that supply the 
heart itself with oxygenated 
blood. 
 
Cortex 
The outer part of the adrenal 
gland.  Aldosterone, cortisol and 
DHEA (dehydroepiandrosterone) 
are synthesized here. 
 
Couplet 
An abnormal heart rhythm 
involving two ectopic beats in a 
row. 
 
Deep vein thrombosis [DVT] 
A condition where a blood clot is 
formed in a deep vein, usually in 
the legs. 
 
Depolarization 
The sudden surge of ions across 
heart cell membranes that 
initiates the contraction of the 
heart. 
 
Diastolic 
Pertaining to the time period 
between fillings of the ventricles.  
The diastolic pressure is the 
lower of the two readings 
reported when measuring blood 
pressure. 
 

Diuretic 
An agent that increases the 
excretion of urine. 
 
Docosahexaenoic Acid [DHA] 
A main component of fish oils. 
 
Echocardiogram 
An ultrasound picture of the 
heart as it beats.  
 
Ectopic beat 
A heart beat that is initiated at a 
location other than the sinoatrial 
node.  The junction between the 
left atrium and the pulmonary 
veins is a primary spawning 
ground for ectopic beats. 
 
Edema 
Swelling caused by an abnormal 
accumulation of fluid in body 
tissues. 
 
Efferent 
Pertaining to nerves or neurons 
that carry impulses (instructions 
for action) from the brain or 
spinal cord to a target organ or 
muscle. 
 
Ejection fraction 
The proportion of the blood 
volume in the left ventricle that 
is actually pumped out in each 
heartbeat.  The proportion for a 
healthy heart is 50-60 per cent.  
A value of 40 per cent or below 
indicates ventricular dysfunction. 
 
Electrocardiogram [ECG] 
A recording of the electrical 
activity of the heart during 
contraction. 
 

  



234  Lone Atrial Fibrillation: Towards a Cure – Volume II 

Electrolytes 
Chemical substances that 
dissociate into two or more ions 
when dissolved in water. 
 
Embolism 
A condition in which a blood clot 
becomes lodged in an artery and 
obstructs the flow of blood 
[embolic]. 
 
Endarterectomy 
Surgical removal of the inner 
lining of an artery that is clogged 
with atherosclerotic build-up. 
 
Endogenous 
Originating from within an 
organism, cell or tissue. 
 
Endothelium 
The single layer of cells that line 
the heart, blood vessels and 
lymphatic vessels [endothelial]. 
 
Enzyme 
A protein-based substance 
(catalyst) that speeds up the 
rate of a biological reaction 
without being consumed in the 
process. 
 
Epidemiology 
Dealing with the study of the 
causes, distribution and control 
of diseases in populations 
[epidemiologic]. 
 
Eicosapentaenoic Acid [EPA] 
A main component of fish oils 
 
Epithelium 
Membranous tissue that covers 
most internal and external 
surfaces of the body and its 
organs [epithelial]. 

 
Exogenous 
Derived or developed from 
outside the body, originating 
externally. 
 
Epinephrine 
A hormone secreted by the 
medulla of the adrenal gland.  
Also known as adrenaline. 
 
Factor V Leiden 
A mutation in blood coagulation 
factor V that results in an 
increased tendency to blood 
clotting – especially deep vein 
thrombosis. 
 
Fibrillation 
Rapid and chaotic beating of the 
heart. 
 
Fibrinolysis 
The process by which blood clots 
are removed from the 
circulation.  It involves digestion 
of insoluble fibrin by the 
endogenous enzyme plasmin 
[fibrinolytic]. 
 
Focal Ablation 
The original radio frequency 
ablation procedure in which 
specific active foci of aberrant 
impulses are located and 
ablated. 
 
Framingham Heart Study 
A large epidemiologic study 
begun in 1948 with the purpose 
of discovering the causes of 
heart disease and stroke.  The 
study now involves thousands of 
men and women and their 
offspring from the town of 
Framingham in Massachusetts. 
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Gastrointestinal 
Relating to the stomach and 
intestines [gastrointestinal 
tract]. 
 
Glucose tolerance test 
A test used in the diagnosis of 
diabetes and impaired glucose 
tolerance.  It measures how well 
the body deals with sugar 
(glucose). 
 
Glycemic index 
A measure of how much and 
how quickly glucose is released 
and absorbed from a 
carbohydrate food.  Pure glucose 
has a value of 100. 
 
Heart failure 
See Congestive heart failure. 
 
Heart rate variability (HRV) 
A measure of the beat- to-beat 
variability in heart rate. 
 
Hematoma 
A localized swelling of blood 
resulting from a break in a blood 
vessel. 
 
Hemorrhagic stroke 
See Stroke 
Holter monitor 
A portable device for measuring 
heart rhythm over a 24-hour 
period. 
 
Homocysteine 
A sulphur-containing amino acid 
used by the body in cellular 
metabolism and the 
manufacture of proteins. 
 
 
 

Hyperhomocysteinemia 
An elevated blood level of 
homocysteine. 
 
Hyperlipidemia 
An excess of fats or lipids in the 
blood. 
 
Hypertension 
A blood pressure that is 
persistently above the upper 
limit of the reference range 
(140/90). 
 
Hyperthyroidism 
An overactive thyroid gland.  The 
condition is characterized by 
increased metabolic rate, high 
blood pressure and a rapid 
heartbeat. 
 
Hypocalcemia 
An abnormally low blood level of 
calcium. 
 
Hypoglycemia 
A lack of glucose in the blood 
stream.  The condition can 
cause sweating, mental 
confusion, atrial fibrillation and 
muscle weakness. 
 
Hypokalemia 
An abnormally low blood level of 
potassium. 
 
Hypomagnesemia 
An abnormally low blood level of 
magnesium. 
 
Hyponatremia 
An abnormally low blood level of 
sodium 
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Hypotension 
An abnormally low blood 
pressure. 
 
Hypothyroidism 
An underactive thyroid gland.  
The condition is characterized by 
fatigue, hair loss, feeling cold, 
constipation and skin pallor. 
 
ICD 
Implantable cardioverter-
defibrillator. 
 
Idiopathic 
Of no known cause. 
 
Incidence 
The extent or frequency of 
occurrence. 
 
Infarction 
Localized cell death (necrosis) 
resulting from obstruction of the 
blood supply. 
 
INR 
International Normalized Ratio. A 
measure of the blood’s tendency 
to coagulate (form clots) when 
on warfarin (Coumadin).  A 
normal INR is 1.0.  Warfarin 
dose is usually adjusted to give 
an INR between 2.0 and 3.0. 
 
Intermittent claudication 
Muscle pain, usually in the calf 
muscles, that is brought on by 
exercise and relieved by rest.  It 
is usually caused by 
atherosclerosis of the arteries 
feeding the affected limb. 
 
 
 

Intracardiac Echocardiography 
[ICE] 
An ultrasound technique for 
visualizing the inside of heart 
chambers. 
 
Intracellular 
Situated or occurring inside a 
cell. 
 
Intracranial 
Within the head. 
 
Ion 
An electrically charged atom or 
molecule. 
 
Ion channel 
A pore in a cell’s membrane that 
provides a channel for ions to 
cross the membrane. 
 
Ischemia 
Inadequate blood flow to the 
heart or other body parts 
[ischemic]. 
 
Ischemic stroke 
See Stroke 
 
Left atrial appendage 
See Atrial appendages. 
 
Left ventricular dysfunction 
Inadequate pumping capacity of 
the left ventricle.  Characterized 
by a left ventricular ejection 
fraction below 40 per cent. 
 
Macrophages 
Large scavenger cells found in 
connective tissue and in many 
major organs and tissues 
including the liver, lymph nodes, 
spleen, bone marrow and central 
nervous system. 
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Mast cells 
Large cells in connective tissue 
that release heparin, histamine 
and serotonin in response to 
inflammation or allergens. 
 
Maze procedure 
A surgical procedure that 
involves the creation of a pattern 
of scar tissue to contain and 
channel the heart’s electrical 
impulses and thereby prevent 
atrial fibrillation. 
 
Medulla 
The inner part of the adrenal 
gland.  Epinephrine and 
norepinephrine are synthesized 
here. 
 
Mitral stenosis 
A narrowing of the opening of 
the mitral valve. 
 
Mitral valve 
A valve that allows blood to flow 
between the left atrium and the 
left ventricle while preventing 
back flow. 
 
Mitral valve prolapse [MVP] 
A usually benign abnormality of 
the mitral valve resulting in 
regurgitation (back flow) of blood 
from the left ventricle to the left 
atrium. 
 
Monocyte 
A variety of white blood cells 
whose purpose is to ingest 
foreign particles such as 
bacteria and tissue debris. 
 
 
 

Mortality 
Incidence of death in a given 
period. 
 
Myocardial infarction [Heart 
attack] 
Destruction of heart tissue 
resulting from obstruction of the 
blood supply to the heart 
muscle. 
 
Myocarditis 
An acute or chronic 
inflammation of the heart 
muscle. 
 
Myocardium 
The middle of the three layers 
that form the wall of the heart.  It 
is composed of muscle fibres. 
 
Myocyte 
A muscle cell. 
 
Myxoma 
Benign gelatinous tumour of 
connective tissue.  Atrial 
myxoma most commonly 
involves a tumour in the left 
atrium. 
 
Necrosis 
Death of cells through injury, 
disease or obstruction of blood 
supply. 
 
Neutropenia 
Decrease in the number of 
neutrophils (a type of white 
blood cell) resulting in an 
increased susceptibility to 
infection. 
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Nitric oxide [NO] 
A colourless gas produced in 
cellular metabolism.  It is 
involved in oxygen transport to 
tissues, the transmission of 
nerve impulses and the 
relaxation of blood vessel walls. 
 
Non-valvular atrial fibrillation 
Atrial fibrillation that is not 
caused by malfunctioning or 
damaged heart valves. 
 
Norepinephrine 
The neurotransmitter released at 
sympathetic (adrenergic) nerve 
endings.  Also known as 
noradrenaline. 
 
Normal sinus rhythm [NSR] 
The normal rhythm of the heart 
when beats are initiated only at 
the sinoatrial node. 
 
Ostial PVI 
A pulmonary vein isolation 
procedure where the ablation 
lesions are placed in the left 
atrium around the openings of 
the pulmonary veins rather than 
inside the pulmonary veins.  The 
ostial procedure eliminates or 
sharply reduces the risk of 
pulmonary vein stenosis. 
 
On-Demand-Approach 
A method of self-terminating 
atrial fibrillation episodes.  It 
involves taking propafenone or 
flecainide immediately following 
the start of the episode.  Also 
known as the pill-in-the-pocket 
approach. 
 
 
 

Oxidative stress 
A condition that occurs when the 
body’s natural antioxidant 
defences are overwhelmed by 
reactive oxygen species and 
other free radicals. 
 
Pacemaker 
An implanted device meant to 
provide small electric shocks to 
the heart to initiate heartbeats 
(contractions) at a 
predetermined rate. 
 
Palpitation 
A sensation of a rapid, irregular 
heart beat. 
 
Parasympathetic 
Pertaining to the 
parasympathetic branch of the 
autonomic nervous system. 
 
Paroxysmal 
Occurring at intervals 
(intermittent). 
 
Peripheral arterial disease 
[PAD] 
Atherosclerosis in arteries other 
than the coronary arteries.  
Intermittent claudication may 
occur if the atherosclerotic 
deposits are blocking the 
arteries feeding the legs. 
 
Permanent LAF 
Continuous lone atrial fibrillation 
that does not respond to 
cardioversion. 
 
Persistent LAF 
Lone atrial fibrillation episodes 
lasting more than seven days, 
but amenable to cardioversion. 
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Pheochromocytoma 
A tumour of the adrenal gland 
that produces epinephrine and 
norepinephrine. 
 
Platelet 
Blood cell involved in the 
initiation of blood clotting 
[thrombocyte]. 
 
Platelet inhibitor 
A drug that prevents the 
aggregation of platelets. 
 
Plaque 
A build-up of cholesterol and 
fatty substances on the inner 
lining of arteries. 
 
Postprandial 
Occurring after a meal, 
especially dinner. 
 
Premature atrial complex [PAC] 
A premature heart beat 
originating in the atrium other 
than at the sinoatrial node. 
 
Premature ventricular complex 
[PVC] 
A premature heart beat 
originating below the 
atrioventricular node, often in 
the ventricular muscle itself. 
 
Prevalence 
The total number of cases of a 
disease in a given population at 
a specific time. 
 
Proarrhythmic 
Capable of inducing arrhythmia. 
 
Prophylaxis 
Action taken to prevent disease 
[prophylactic]. 

 
Prostaglandin 
A hormonelike compound 
synthesized in the body from 20-
carbon unsaturated fatty acids, 
notably arachidonic acid.  
Prostaglandins are involved in a 
wide range of physiological 
functions including control of 
blood pressure, contraction of 
smooth muscle and modulation 
of inflammation. 
 
Prothrombin time 
A measure of the blood’s 
tendency to clot when 
medicated with warfarin. See 
INR. 
 
PUFA 
Polyunsaturated fatty acid. 
 
Pulmonary embolism 
A blood clot lodged in the 
pulmonary artery. 
 
Pulmonary vein ablation [PVA] 
Ablation of sources of ectopic 
heartbeats located at the 
junction of the left atrium and 
the pulmonary veins. 
 
Pulmonary vein isolation [PVI] 
Isolation of the pulmonary veins 
from the left atrium by ablating 
(generating lesions) a ring 
around each pulmonary vein. 
 
Pulmonary veins 
The veins draining oxygenated 
blood from the lungs to the left 
atrium. 
 

  



240  Lone Atrial Fibrillation: Towards a Cure – Volume II 

Purkinje fibres 
A group of specialized heart cells 
that conduct electrical impulses 
in the ventricles. 
 
QT Interval 
The duration of the activation 
and recovery of the ventricular 
myocardium.  A prolonged QT 
interval is associated with 
ventricular arrhythmias. 
 
Refractory period 
The rest period following a 
contraction of the heart muscle.  
The cell does not respond to 
stimulation during this period. 
 
Reperfusion 
The restoration of blood flow to 
an organ or tissue that has had 
its blood supply cut off due to a 
stroke or heart attack.  
Reperfusion is associated with 
increased free radical activity. 
 
Rheumatic heart disease 
Heart disease caused by 
rheumatic fever. 
 
Run 
An abnormal heart rhythm 
characterized by four or more 
ectopic beats in a row. 
 
Sinoatrial (sinus) node 
The specialized (pacemaker) 
tissue that initiates a heart beat.  
It is located near the top of the 
right atrium. 
 
Sinus rhythm 
See Normal sinus rhythm. 
 
 
 

Stasis  
Stagnation or cessation of flow; 
for example, of blood or lymph 
fluid. 
 
Stenosis 
A constriction or narrowing of a 
duct or passage; for example, 
pulmonary vein stenosis. 
 
Stroke 
An event that damages nerve 
cells in the brain.  It is caused by 
an interruption of the oxygen 
supply to the brain due to a 
blood clot (ischemic stroke) or a 
burst blood vessel (hemorrhagic 
stroke). 
 
Subcutaneous 
Beneath the skin. 
 
Supraventricular 
Located above the ventricles, 
that is in the atria or 
atrioventricular node. 
 
Supraventricular tachycardia 
(SVT) 
A rapid, but regular heart rate 
caused by a fault in the 
conduction system around the 
atrioventricular node. 
 
Suture 
The closure of a wound or 
incision with material such as 
silk or catgut.  The term is also 
used to describe the material 
used in closing the wound or 
incision. 
 
Sympathetic 
Pertaining to the sympathetic 
branch of the autonomic 
nervous system. 
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Systemic 
Relating to or affecting the body 
as a whole. 
 
Systolic 
Pertaining to the time at which 
the ventricles contract.  The 
systolic pressure is the higher of 
the two readings reported when 
measuring blood pressure. 
 
T-cells 
A specialized kind of white blood 
cells (lymphocytes) that help 
identify foreign cells and 
antigens so that killer cells can 
dispose of them. 
 
Tachycardia 
A rapid, but regular heart beat 
usually in excess of 100 bpm. 
 
Tamponade 
Compression of the heart 
caused by the build-up of fluid or 
blood in the space between the 
sac (pericardium) surrounding 
the heart and the heart muscle 
(myocardium) itself. 
 
Thallium stress test 
A test used to assess the blood 
flow through the coronary 
arteries before and after 
exercise. 
 
Thrombosis 
A condition in which blood 
changes from a liquid to a solid 
state, i.e. forms a clot 
[thrombotic]. 
 
Thrombus 
A blood clot. 
 

Thrombolysis 
The dissolution of a blood clot by 
the infusion of an enzyme, such 
as streptokinase, into the blood 
[thrombolytic]. 
 
Thyrotoxicosis 
A serious condition resulting 
from an excess of thyroid 
hormones. 
 
Transesophageal 
Through or across the 
esophagus.  The term is often 
applied to a special form of 
echocardiography used to check 
for blood clots in the left atrial 
appendage. 
 
Torsade de Pointes 
A distinctive form of ventricular 
tachycardia associated with a 
prolonged QT interval. 
 
Transient ischemic attacks 
(TIAs) 
A sudden, temporary loss of 
neurological function caused by 
blockage of small arteries 
supplying blood to the brain 
(mini-stroke). 
 
Transthoracic 
Through or across the chest. The 
term applies to the standard 
form of echocardiography. 
 
Tricuspid valve 
A valve that allows blood to pass 
between the right atrium and the 
right ventricle. 
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Trigeminy 
An abnormal heart rhythm in 
which every third beat is ectopic 
(originating outside the SA 
node). 
 
Triplet 
An abnormal heart rhythm 
involving three ectopic beats in a 
row. 
 
Vagal 
Pertaining to the 
parasympathetic branch of the 
autonomic nervous system. 
 
Vagal LAF  
Lone atrial fibrillation triggered 
by excessive parasympathetic 
stimulation. 
 
Vagal tone 
The strength or vigour of the 
parasympathetic branch of the 
autonomic nervous system. 
 
Vasodilatation 
An increase in the diameter of 
blood vessels, especially 
arteries.  It is brought about by a 
relaxation of vessel walls 
mediated, for example, by nitric 
oxide. 
 
Vagus nerve 
The tenth cranial nerve 
originating in the brain stem.  It 

enervates the heart, 
gastrointestinal tract and larynx 
(voice box). 
 
Valsalva manoeuvre 
A manoeuvre that increases 
vagal tone.  It is performed by 
attempting to forcibly exhale 
while keeping the mouth and 
nose closed for about 15-30 
seconds.  It may sometimes help 
to abort an episode of 
supraventricular tachycardia or 
adrenergic LAF. 
 
Vein 
A blood vessel that carries blood 
towards the heart. 
 
Vena cava 
The large vein(s) that returns 
blood from the body to the heart 
(right atrium). 
 
Ventricles 
The two lower chambers of the 
heart. 
 
Ventricular fibrillation 
An often-fatal cardiac arrhythmia 
characterized by rapid, irregular 
fibrillation of the ventricles.  
Ventricular fibrillation is the 
main cause of sudden cardiac 
death (cardiac arrest).
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