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Chelation Therapy Workshop 

American College for Advancement in Medicine 
November 4‐5, 2009   Las Vegas, Nevada 

 

About the Workshop 
Heart disease is the #1 health problem for both women and men in the United States.  Almost 700,000 
people die of heart disease in the U.S. each year. That is about 29% of all U.S. deaths.  The risk of 
coronary heart disease can be reduced by taking steps to prevent and control those adverse factors that 
put people at greater risk for heart disease and heart attack.  Risk factors that need more attention 
include diet, nutrition and elimination of toxic metals from the body.  
 
EDTA Chelation therapy involves repeated administration of a synthetic amino acid to reduce 
atherosclerotic plaque and other toxic mineral deposits throughout the body.  It’s use for heart disease 
is studied at NCCAM ; additionally toxic minerals, like lead, that cause heart disease are published in the 
medical literature as is the effect of diet and nutrition on cardiac health. 

Your patients have a significant risk of developing heart disease during their lifetime.  With this 
knowledge, many are becoming interested and self‐educated in non‐conventional treatment options 
that will prevent, augment or replace their current pharmacologic regimens.  These patients want to 
work with a physician that is able to identify their risk for heart disease, recommend preventative 
nutritional suggestions and feel comfortable implementing a treatment strategy that is effective and 
safe.  

To meet this growing need, this course will provide you with essential information including: 

• Practical strategies for incorporating Chelation Therapy for heart disease into your practice and 
on how to diagnose and treat patients with heavy metal burden  

• Tools to evaluate risk factors for developing heart disease  
• How to use diet and nutrition to optimize cardiac health 

 
Course Learning Objectives 
At the end of the course, participants should be able to:  
 

1. Review current risk factors and methods for testing cardiovascular disease.  
2. Discuss how to apply the various tests for lead and heavy metal exposure.  
3. Understand how to use EDTA chelation therapy safely for heart disease and lead chelation.  
4. Apply the appropriate chelating agent to properly treat heavy metal accumulation.  
5. Gain competence in applying diet and nutrition in the clinical setting to improve cardiac health.  
6. Explain case studies and clinical strategies to indentify and treat heart disease. 
7. Apply IV technique for chelation therapy.  

 
Disclaimer 
The information provided at this activity is for continuing education purposes only and is not meant to 
substitute for the independent medical judgment of a healthcare provider relative to diagnostic and 
treatment options of a specific patient’s medical condition.  

 
Instructions on How to Receive a Certificate of Attendance 
Please fill out the enclosed “Certificate Request Form” found in the workshop syllabus or online. At the 
completion of the workshop, drop off your completed form at the registration desk.    

http://www.surveymonkey.com/s.aspx?sm=NuzEG8Xn8FpQ_2f0_2fjVyDpEQ_3d_3d


Chelation Therapy Workshop 

American College for Advancement in Medicine 
November 4‐5, 2009   Las Vegas, Nevada 

 

Workshop Information 
Activity  Location  Time 

Chelation Workshop  Rio Pavilion 3‐4  8:00 am ‐ 5:30 pm 
AM Break  Miranda 3‐6  10:00 ‐ 10:30 am 
Lunch  Miranda 3‐6  12:00 ‐ 1:00 pm 
PM Break  Miranda 3‐6  3:00 ‐ 3:30 pm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



Chelation Therapy Workshop 

American College for Advancement in Medicine 
November 4‐5, 2009   Las Vegas, Nevada 

 

Workshop Schedule 
Wednesday   
8:00‐9:00 am   History of chelation therapy 
  Richard Linchitz, MD 
9:00‐10:00 am   Relationship of heavy metals to cardiovascular disease 
  Lyn Patrick, ND 
10:30‐11:30 am  DMPS and DMSA protocols  
  Richard Nahas, MD  
11:30‐12:00 pm  Expert Panel/Q & A 
  Richard Linchitz, MD,  Lyn Patrick, ND,  Richard Nahas, MD 
1:00‐2:00 pm  The use of NaEDTA for cardiovascular disease 
  Jeffrey Morrison, MD 
2:00‐3:30 pm   Testing for heavy metals 
  David Quig, PhD 
4:00‐5:30 pm   Expert Panel/Q & A 
  Jeffrey Morrison, MD,    David Quig, PhD 
   

Thursday   
8:00‐9:00 am   The role of dentistry in causing and preventing heart disease 
  Reid Winick, DDS 
9:00‐10:00 am   Overview of heavy metal toxicity 
  James Biddle, MD 
10:30‐11:30 am  Legal update  
  Rick Jaffe, ESQ  
11:30‐12:00 pm  Expert Panel/Q & A 
  Reid Winick, DDS,  James Biddle, MD,   Rick Jaffe, ESQ 
1:00‐2:00 pm  Glutathione in metals detoxification 
  Tim Guilford, MD 
2:00‐2:30 pm  TACT Update 
  Representative 
3:00‐5:30 pm  The nuts and bolts of EDTA chelation therapy 
  W.A. Shrader, Jr., MD 
 



          Autoimmune Disease: 21st Century Approaches  
November 4‐8, 2009 
Las Vegas, Nevada 

 

Please return this form to the registration desk or mail to ACAM within 30 post conference. Request 
form is null and void 30 days post conference.  
Your attendance certificate will be mailed 6‐8 weeks after the conference. If you have any questions 
regarding your certificate, please contact the ACAM office at 949.309.3526.   
 
American College for Advancement in Medicine 8001 Irvine Center Drive, Suite 825, Irvine, CA 92618 
 
Form code: 10452009 

   

 
Attendance Certificate Request 

Chelation Workshop 
 

Help us reduce our environmental impact. Complete this form online.  
 

Instructions:  
 

To receive an attendance certificate for this activity, this form must be completed in full and returned 
along with the activity evaluation to the Registration Desk at the conclusion of the activity (before you 
leave).   
 
Attendees submitting a certificate request form must be registered and paid attendees. ACAM will not 
honor certificate request form without paid registration to the educational activity.  
 
Please PRINT CLEARLY:  
 
 

First Name:   M.I.:  Last Name:  

Credentials:             

Address for Certificate Mailing:     
 

Mail my certificate to the address on‐file.   

Street:  

City:  State:   Zip: 

Telephone Number: (     )   Fax #:  (     )     
 
 

 

 
 
 

 

Signature: 
 

Date:  

http://www.surveymonkey.com/s.aspx?sm=NuzEG8Xn8FpQ_2f0_2fjVyDpEQ_3d_3d


  Autoimmune Disease: 21st Century Approaches 
  November 4‐8, 2009  
  Las Vegas, Nevada 
   

Please complete and return this evaluation form to the registration table before you leave the conference.   Thank you! 
American College for Advancement in Medicine 8001 Irvine Center Dr., Suite 825, Irvine, CA 92618 

Help us reduce our environmental impact. Complete this form online.  
  

Directions: Please clearly circle or otherwise indicate your responses. Thank You! 
A.  Tell us about yourself 

       MD/DO      PhD               ND              Nurse/PA              Student              Other: ___________________________ 

Specialty: ___________________________________    Years in practice:  __________________________ 

B. Please rate each of the following faculty on their presentation skills, knowledge of content and degree to which 
presentation was balanced, objective and scientifically rigorous.  
Scale:  1 = Poor, 2 = Below Average, 3 = Average, 4 = Above Average, 5 = Outstanding 

  Presentation Skills  Knowledge of Content 
Degree of Balance, 

Objectivity & Scientific Rigor
Wednesday, November 4       

History of chelation therapy 
Richard Linchitz, MD 

1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

Relationship of heavy metals to 
cardiovascular disease 
Lyn Patrick, ND 

1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

DMPS and DMSA protocols 
Richard Nahas, MD  1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

The use of NaEDTA for 
cardiovascular disease 
Jeffrey Morrison, MD 

1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

Testing for heavy metals 
David Quig, PhD 

1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

Thursday, November 5       
The role of dentistry in causing and 
preventing heart disease 
Reid Winick, DDS 

1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

Overview of heavy metal toxicity 
James Biddle, MD  1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

Legal update 
Rick Jaffe, ESQ 

1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

Glutathione in metals detoxification 
F.T. Guilford, MD 

1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

The nuts and bolts of EDTA 
chelation therapy 
W.A. Shrader, Jr., MD 

1    2    3    4    5  1    2    3    4    5  1    2    3    4    5 

 
 
 
 
 
 

Over ‐‐‐‐‐> 

http://www.surveymonkey.com/s.aspx?sm=SSV0yXvhi4y8gikjk8JNhA_3d_3d


  Autoimmune Disease: 21st Century Approaches 
  November 4‐8, 2009  
  Las Vegas, Nevada 
   

Please complete and return this evaluation form to the registration table before you leave the conference.   Thank you! 
American College for Advancement in Medicine 8001 Irvine Center Dr., Suite 825, Irvine, CA 92618 

 
 
C. Please indicate how well this activity met its stated learning objectives.  
Scale:  1= not at all,  2= slightly,  3= moderately,  4= mostly,  5= completely 

1. Review current risk factors and methods for testing cardiovascular disease.  1       2       3       4       5 
2. Discuss how to apply the various tests for lead and heavy metal exposure.   1       2       3       4       5 
3. Understand how to use EDTA chelation therapy safely for heart disease and lead 
chelation.  

1       2       3       4       5 

4. Apply the appropriate chelating agent to properly treat heavy metal accumulation.   1       2       3       4       5 
5. Gain competence in applying diet and nutrition in the clinical setting to improve cardiac 
health.  

1       2       3       4       5 

6. Explain case studies and clinical strategies to indentify and treat heart disease.  1       2       3       4       5 
7. Apply IV technique for chelation therapy.   1       2       3       4       5 
 
D. Please provide a rating for the course materials and the course overall.  
Scale:  1 = Poor, 2 = Below Average, 3 = Average, 4 = Above Average, 5 = Outstanding 
  Quality, organization and 

contribution to your learning 
Degree of Balance, Objectivity & 

Scientific Rigor 

The course syllabus  1       2       3       4       5  1       2       3       4       5 

Overall rating for the entire course  1       2       3       4       5  1       2       3       4       5 

 
E. Did you have the opportunity to discuss practice‐relevant issues with the speakers? 
 Scale:  1 = Not at all,  2 = Slightly,  3 = Moderately,   4 = Mostly,  5 = Completely 
 
F. What will you do differently in the care of your patients? 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 
 
G. Do any clinical questions remain?  _______ No  _______ Yes 
If so, please describe:  
 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 
 
H. Please mention any barriers that you feel might prevent you from making additional changes in your practice that 
were promoted by this activity. (e.g., costs, logistics, paperwork, approval from others, lack of access insurance coverage, etc.) 
 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 
 
 

1  2  3  4  5 



  Autoimmune Disease: 21st Century Approaches 
  November 4‐8, 2009  
  Las Vegas, Nevada 
   

Please complete and return this evaluation form to the registration table before you leave the conference.   Thank you! 
American College for Advancement in Medicine 8001 Irvine Center Dr., Suite 825, Irvine, CA 92618 

 

 

I. What clinical challenge(s) have you encountered recently in your practice for which you feel you need additional 
information or skill(s) to optimally diagnose and/or treat/manage? (please be as specific as possible) 

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 
 
J. Comments, feedback or suggestions for improvement:  

__________________________________________________________________________________________________ 

__________________________________________________________________________________________________ 
 
Optional:  
Please provide us with your name and e‐mail address so we may follow up with you regarding changes you have made in your 
practice as a result of this educational activity. (all self report information will de‐identified. please print clearly) 
 

Name:_________________________________________________  e‐mail:_________________________________ 
 

 

 

 

 

 

 

 



Richard M. Linchitz, MD 

American College for Advancement in Medicine 
Chelation Therapy Workshop 

November 4‐5, 2009 
Las Vegas, Nevada 

History of chelation therapy  

Bio 
Dr. Linchitz graduated from Cornell University Medical College in the Alph Omega Alpha Honor Medical 
Society in 1973.  After internship and residency at U.C. San Francisco Moffit Hospital he spent over 25 
yrs as a Pain Management specialist, serving on the Board of  Directors of the American Board of Pain 
Medicine.  In 1998, he was diagnosed with Non Small Cell Lung Cancer and after lobectomy and back 
surgery for three herniated discs and spinal stenosis, and was forced to retire from medicine.  It was 
during this time that he developed a passion for integrative medicine and proceeded to read everything 
he could get his hands on.  Understandably, cancer became his primary personal and academic interest.  
When he finally was able to resume the practice of medicine in 2003, he began to develop a cancer 
program which was eventually to include Insulin Potentiation Therapy as well as the supplements and 
lifestyle changes which had become an essential part of his own life.  He received his IPT degree from 
Donato Peres Garcia and has been granted certification as an instructor in this method of treatment. 
He is the founder and Medical Director of Linchitz Medical Wellness in Glen Cove, New York. 
 
 

Lecture Overview  
There will be a brief overview of the science of heavy metal toxicity and the various common toxic 
metals. There will also be a brief overview of the common chelating agents in use. The history of 
chelation therapy will then be presented including political issues as well as the history of ACAM's 
involvement. 
 
 

Contact Information  
 
Linchitz Medical Wellness 
70 Glen Street, Suite 240 
Glen Cove, NY 11542 
 
rlinchitz@msn.com 
 





Much of the toxicity associated with heavy metals y y
is due to their effects on mitochondria (uncoupling 
or short-circuiting their function), but also by 
creating haptens (small molecules which sensitize 
h  i  )   i hibi i  d l i  the immune system), enzyme inhibition, depletion 

of ascorbate and glutathione, and inhibition of B1 
and B6.  
Examples:  Lead, Mercury, Arsenic, Cadmium, 
Nickel, Aluminum, each of which have additional 
specific toxic effects.  All of their toxic effects are 

d b d f d l
p

potentiated by magnesium deficiency and calcium 
excess.



Lead toxicity:Lead toxicity:
1) Inhibits phosphodiesterase.
2) Inhibits cytochrome c.y
3) Inhibits SOD.
4) Inhibits Thiol enzymes.
5) Interferes with DNA/RNA 

translation/transcription.
6) Immunotoxic6) Immunotoxic.



Mercury toxicity:Mercury toxicity:
1) poisons nerve growth.
2) Inhibits cytochrome c.) y
3) Inhibits SOD.
4) Inhibits thiol enzymes.
5) Inhibits DNA/RNA translation/transcription.
6) Immunotoxic.



Arsenic toxicity:Arsenic toxicity:
1. Endocrine disruptor.
2. Inhibits cytochrome c.y
3. Immune potentiator.
4. Inhibits thiol enzymes.
5. Inhibits DNA/RNA translation/transcription.
6. Immunotoxic (forms haptens).



Cadmium toxicity:Cadmium toxicity:
1. Inhibits phosphodiesterase.
2. Inhibits cytochrome c.y
3. Inhibits SOD.
4. Inhibits thiol enzymes.
5. Inhibit DNA/RNA translation/transcription.
6. Immunotoxic (forms haptens).



Nickel toxicity:Nickel toxicity:
1. Inhibits phophodiesterase.
2. Inhibits cytochrome c.y
3. Inhibits SOD and other antioxidants.
4. Inhibits thiol enzymes.
5. Inhibits DNA/RNA translation/transcription.
6. Immunotoxic (forms haptens).



Aluminum toxicity:Aluminum toxicity:
1. Inhibits histone function in DNA.
2. Interferes with RNA receptors.
3. Interferes with hormone receptors.
4. Inhibits recycling of cell debris (“neurofibrillary 

tangles”).tangles ).
5. Inhibits DNA/RNA translation/transcription.
6. Immunotoxic (forms haptens).



Clinical conditions associated with metal toxicity:Clinical conditions associated with metal toxicity:
1. ASCVD
2. Cancer 
3. Alzheimer’s disease.
4. Diabetic neuropathy and renal disease.
5 Fibromyalgia and myofascial pain5. Fibromyalgia and myofascial pain.
6. Chronic fatigue.
7. Autoimmune diseases.



EDTA-disodium calcium salt of EDTA which is EDTA disodium calcium salt of EDTA which is 
a polyamine carboxylic acid.
Forms complexes with metal ions (up to six p ( p
bonds).  The bonding affinity is determined by 
the “stability constant”.  Strong affinity for Cr, 
Fe, Hg, Cu, Pb, etc.
These complexes are excreted by the kidneys.



BAL (British Anti-Lewisite)-First of the BAL (British Anti Lewisite) First of the 
sulfhydryl chelating compounds.
Developed by the British during WWII as an p y g
antidote to Arsenical war gases.
Forms stable chelates with Hg, As, Bi, Cd, Cr, g
Co, Pb, Au, Ni, etc.
Only neutral chelator and soluble in water and 
lipids easily passing intra-cellularly.  
Excreted in the bile so it can be used in renal 
impairment.



DMSA-Succimer or ChemetDMSA Succimer or Chemet
Reacts with the same group of toxic metals as 
BAL.
No clinically significant effects on essential 
minerals.
Orally effective (23% absorbed) and can be 
used IM, not IV.



DMPS—3-dimercaptopropane-1-sulfonateDMPS 3 dimercaptopropane 1 sulfonate
Analogue of BAL and similar affinities to BAL 
and DMSA but especially for copper and zinc p y pp
(even higher than its affinity for Hg).
Can be given orally or IV (60% oral g y (
absorption).  It is an extracellular chelator like 
DMSA.
May have a higher affinity for inorganic but 
lower for organic Hg than DMSA.



Deferoxamine or DFO
Iron chelator which also can complex with 
aluminum and other trivalent metal ions.
Given SQ, IM or IV.
Iron removal enhanced by vitamin C.



D-PenicillamineD Penicillamine
Used primarily as a copper chelator in Wilson’s 
disease.  It is used orally.y
Also chelates Fe, Hg, Pb, As.
Has been associated with unexpected and Has been associated with unexpected and 
serious renal and hematologic toxicity.



1913-Alfred Werner received the Nobel Prize 1913 Alfred Werner received the Nobel Prize 
in chemistry for describing “complexion 
chemistry” (metal-ligand complexes).

1920-Morgan and Drew first defined g
“chelation”:  incorporation of a metal ion into a 
heterocyclic ring.



1933-Frederick Berswerth combined 1933 Frederick Berswerth combined 
formaldehyde and cyanide to form EDTA 
(“Versene”).
1945-first patent granted for Versene.
1945-BAL first used as treatment for lead 
toxicity.  This was the first “chelation therapy”.
1947-Rubin and Berswerth explored use of 
EDTA for chelation (lavender-top tube).



1950-When EDTA introduced IV, plasma 1950 When EDTA introduced IV, plasma 
calcium was chelated, leading to hypocalcemia 
and urinary excretion of Ca EDTA.  
(Proceedings of the Society for Experimental 
Biology and Medicine).
1952-Rubin showed that CaEDTA exchanged 
with lead forming PbEDTA. (Medical Annals 
District of Columbia)District of Columbia).



1952-Bessman successfully treated a child with 1952 Bessman successfully treated a child with 
lead poisoning with EDTA.  “Experts” claimed 
“it’s not possible”.  (Medical Annals District of 
Columbia).
!950’s-Norman E. Clark, the “Father of 
Chelation Therapy in America” first studied 
EDTA therapy for ASCVD.  (American Journal 
Of Medical Sciences)Of Medical Sciences).



1955-Dudley first discovered kidney tubule 1955 Dudley first discovered kidney tubule 
damage from EDTA treatment (New England 
Journal of Medicine).
1956-Clarke and Mosher-20 angina patients 
treated with EDTA chelation.  Angina and EKG 
abnormalities improved. (Amer. J Med. Sci. 
232: 654-666).
1956 F  d h i i  i  1956-Forman reported nephrotoxicity in 
humans with high-dose EDTA (JAMA).



1959-Marvin Seven hosted first symposium on 1959 Marvin Seven hosted first symposium on 
“Metal Binding in Medicine” at Hahnemann 
Medical College in Philadelphia.
1960-Seven hosted the 2nd symposium but died 
in a car accident in 1961.
1960-Clarke and Mosher-283 ASCVD treated 
over 4 years with EDTA.  Showed 87% 
i  (A  J  C di l  6  233)improvement (Amer. J. Cardiol. 6: 233).



1960-Meltzer, Ural and Kitchell: Treated 10 1960 Meltzer, Ural and Kitchell: Treated 10 
men with ASCVD with EDTA-improvement in 
90% with no toxicity (Metal Binding in 
Medicine).
1961-Boyle and Clarke-found EDTA helps 
scleroderma, rheumatoid arthritis and 
circulatory disease (Fed. Proceed. 20 (10): 243-
252)252).



1961-Meltzer, Kitchell and Palmon-1961 Meltzer, Kitchell and Palmon
comprehensive evaluation of EDTA toxicology 
in 81 patients with ASCVD over 2 years.  
Showed “no danger” (Amer. J. Med. Sci.).
1964-Albert Soffer edited monograph: 
“Chelation Therapy” describing benefits of 
EDTA in ASCVD.



1976-Tamburino: osteoporosis reversed with 1976 Tamburino: osteoporosis reversed with 
NaMgEDTA through inc. PTH which increases 
osteoblastic activity (IRCS Medical Science 
Library Compendium).
1977-Peng: EDTA improves mitochondrial 
energy production in the ischemic myocardium 
(J of Molecular and Chemical Cardiol.).



1980-Blumer and Reich:  EDTA reduced cancer 
i id  b  90% i  59 i   10  incidence by 90% in 59 patients over 10 years 
(Environmental International).
1980’s -1990’s: McDonaugh, Rudolph and Cheraskin
f d i t  ifound improvements in:

Cornell Medical Index of “clinical change”.
fatigue.
arterial stenosisarterial stenosis.
bone density.
heart rate and systolic BP.
pulmonary functionpulmonary function.
HbA1c.
total cholesterol, HDL.
BUN and creatinine.



1988-Olszewer and Carter: 2870 patients 1988 Olszewer and Carter: 2870 patients 
treated with EDTA-77% of those with CAD and 
91% of those with ASCVD markedly improved.  
(Med. Hypoth. 27:41-49).
1990-Olszewer, Sabbag, and Carter: 10 patients 
with claudication studied double blind, 5 
walked significantly better with 1.5 gms EDTA 
chelation   Code then broken and eventually all chelation.  Code then broken and eventually all 
patients improved (J Nat. Med. Assoc.).



1989-Elmer Cranton edited special protocol 1989 Elmer Cranton edited special protocol 
edition of the Journal of Advancement in 
Medicine detailing safe and effective method of 
administration of EDTA.
1993-Chappell and Stahl: meta-analysis of 19 
studies with 22,765 patients with ASCVD 
showed 87% improved (r=0.88) (Journal of 
Advancement in Medicine)Advancement in Medicine).



1993-Hancke and Flytlie: Danish study (Journal 1993 Hancke and Flytlie: Danish study (Journal 
of Advancement in Medicine) of patients 
awaiting CABG for CAD or amputation for 
PAD.  58 out of 65 (89%) cancelled CABG and 
24 of 27 (89%) cancelled amputation.
1994-Van Rij, et al: double blind, placebo-
controlled New Zealand study on 15 PAD 
patients (Circulation)  showed no benefit  patients (Circulation), showed no benefit. 



1995-Escobar, et al: marked improvement in 76 , p
of 80 patients treated with EDTA for PAD 
(Surgery and Surgeons).
1997 ”Zi d” d b  h  FDA 1997-”Zinecard” approved by the FDA 
(accelerated approval) listed in the 1997 PDR as 
a “cardioprotective agent”.  It’s described as a a cardioprotective agent .  It s described as a 
cyclic derivative of EDTA and “a potent 
intracellular chelating agent” and that is 
“i t f  ith i di t d ti  f “interferes with iron-mediated generation of 
free radical formation thought to be 
responsible for cardiomyopathy”.p y p y



1996-Martin Rubin, PhD: Professor Emeritus at 
Georgetown University School of Medicine, wrote 
a chapter “Magnesium EDTA Chelation” in 
textbook Cardiovascular Drug Therapy, Messertli, 
2 d Edi i  WB S d2nd Edition, WB Saunders.
1998-Stephen Olmstead, MD, cardiologist and 
Professor of Medicine at University of y
Washington, School of Medicine, Seattle, wrote a 
monograph on chelation.  He states that: “The 
preponderance of clinical reports in the medical 
l l f d l ff f
p p p
literature supports claim of medical efficacy for 
symptomatic angina pectoris, intermittent 
claudication and critical leg ischemia.”



1999-J. of the Amer. Col. Of Cardiol. Vol 33, #6, J , ,
1999 reported that patients with idiopathic dilated 
cardiomyopathy have increased concentration of 
heavy metals in the myocardium compared with heavy metals in the myocardium compared with 
skeletal muscle:

Mercury 22,000x
A i  12 000Antimony 12,000x
Gold 11x
Chromium 13x
Cobalt 4x

They postulated that “increased trace elements in IDCM 
may adversely affect mitochondrial activity and y y y
myocardial metabolism and worsen cellular function.”



2003-Environmental Lead Exposure and 2003 Environmental Lead Exposure and 
Progression of Chronic Renal Disease in 
Patients Without Diabetes. (NEJM 348:345-347)  
“Blood Pb and Body Pb burden (BLB) was far 
less than the upper limit of normal  range for the 

l l ti i th US d E ”general population in the US and Europe”. 
Conclusions:
Improved renal function and slowed renal impairment‐Improved renal function and slowed renal impairment‐
persisted >two years.

Delayed need for dialysis.



2003 study conclusions cont’d:2003 study conclusions cont d:
Cost for 30 patients in chelation group $3,750/pt vs. 
$61,000/pt over 3 yrs of dialysis. (analogous to Hancke 
d t )data).
“Chelation therapy likely to be cost-effective”.
“EDTA at small dose and long intervals...safe for g
treating chronic renal impairment.” 
“Consider EDTA chelation to treat patients with 
progressive renal impairment and high-normal BLB ”progressive renal impairment and high normal BLB.



To put the political history into perspective, it first 
 b  i d h  h l i h  if must be recognized that chelation therapy, if 

recognized to be effective, would represent a major 
threat to the multi-billion dollar bypass and drug 
industriesindustries.
In the NEJM, 9/22/1977, Braunwald states that: “an 
industry is being built around this operation 
(bypass) This rapidly growing industry is building a (bypass)….This rapidly growing industry is building a 
momentum and constituency of its own…it will be 
progressively more difficult and costly to curtail it 
materially…The financial implications of CABG are y p
profound…the enormous funds already being devoted 
to this procedure divert support available for other, 
perhaps more necessary aspects of medical care.”



1961-Albert Soffer, formerly a proponent of , y p p
chelation, arbitrarily reverses his opinion after 
appointment as editor of the Journal of Thoracic 
DiseasesDiseases.
1962-EDTA package insert indication for CVD is 
removed.
1963-Kichell, Palmon, Aytan, and Meltzer, 
published “a reappraisal” in the American Journal 
of Cardiology (11:501-506,1963) and arbitrarily of Cardiology (11:501 506,1963) and arbitrarily 
reversed their opinion claiming that EDTA “is not 
a useful clinical tool.” (despite an overall 
improvement of 40% even in their reappraisal)  improvement of 40% even in their reappraisal). 



1989-Cranton and Frackelton published an p
appraisal of the Kitchell and Meltzer 
“reappraisal” questioning why maintenance 
treatments were not done to preserve initial treatments were not done to preserve initial 
clear benefits.  Their analysis of the study data 
showed that patients were extremely high risk p y g
and were previously refractory to all therapy.  
Despite this, there was subjective and exercise 
tolerance improvement in 64% and EKG tolerance improvement in 64% and EKG 
improvement in 46% after only 20 EDTA 
infusions.



1969-Abbott’s patent on EDTA expires ending 1969 Abbott s patent on EDTA expires ending 
any financial incentive to pursue research on 
EDTA

1976-in EDTA package insert, under 
“Contraindications”, Abbott inserts a line: 
“EDTA is not indicated for the treatment of 
generalized arteriosclerosis associated with 
advancing age ”advancing age..



1965-Interestingly, Kitchell, Meltzer and 1965 Interestingly, Kitchell, Meltzer and 
Rutman in the Am. J. Physiol. 208:841-846, 
1965, cited beneficial effects of EDTA chelation 
in CVD and diabetes.
However, the damage was already done in 
their earlier article.



Major blows to chelation include:
Death of Dr. Martin Seven.
Kitchell and Meltzer’s “reappraisal”.
Expiration of Abbott’s patent in 1969.



1978-Ray Evers won a precedent-setting case in y p g
Federal court allowing the “off-label” use of EDTA 
(and all other drugs).  “Congress did not intend 
th  FDA t  i t f  ith di l ti   the FDA to interfere with medical practice as 
between the physician and the patient.”
1980 Robert J  Rogers pursued his case to the 1980-Robert J. Rogers pursued his case to the 
Florida Supreme Court which established his right 
to practice chelation for cardiovascular disease.  “It 
appears that the action of the Board of Medical 
Examiners…was an arbitrary and unreasonable 
exercise of the state’s police power ”exercise of the state s police power.



1991-J. Sloth-Nielson, Bernadette Guldager, et, 1991 J. Sloth Nielson, Bernadette Guldager, et, 
al., published in the Amer. J. Surg., the first 
paper ever to show no benefit from chelation.  
This was a purported double-blind placebo 
controlled trial.  50-60% of treated patients 
i d b t d  t   ll  hi h improved but due to an unusually high 
placebo response, they concluded that the data 
did not support a benefit for EDTA chelationdid not support a benefit for EDTA chelation.



1992-ACAM experts attempted to review the p p
raw data.  They found that no Mg was used in 
the EDTA infusion (even though Sloth-Nielson, 
et al claimed to use the ACAM protocol)   et al claimed to use the ACAM protocol).  
Patients were interviewed and said they had no 
pain at the needle site (unusual since no Mg or p ( g
lidocaine used) and also said they grabbed 
their own bottle and “hooked themselves up” 
to their hep lok which they had in from the to their hep-lok which they had in from the 
previous day, without close supervision.  Raw 
data was destroyed by researchers.



1998-Hancke won his case in the Danish courts 1998 Hancke won his case in the Danish courts 
for legal hearings against the surgeons who 
were persecuting him for his 1993 study 
showing surgery cancellations in the EDTA 
group.



1973-The American Academy of Medical Preventics formed in 
California to help promote the use of EDTA chelation therapy by California to help promote the use of EDTA chelation therapy by 
physicians.  Harold Harper, MD-first president.
1983-The American Board of Chelation Therapy (subsequently 
changed to the American Board of Clinical Metal Toxicology) 
f d   Ch l  F  MD  PhD fi  h iformed.  Charles Farr, MD, PhD first chairman.
1986-The American Institute of Medical Preventics and the 
International Chelation Research Foundation granted IND by 
FDA to study the use of “Disodium EDTA with Magnesium” in y g
the treatment of claudicatory peripheral vascular disease.
1986-The American Academy of Medical Preventics name is 
changed to the American College for Advancement in Medicine 
(ACAM)(ACAM).
1988-the first issue of the Journal of Advancement in Medicine 
was published.  Elmer Cranton, MD was first editor.



1989-The Journal of Advancement in Medicine J
publishes “A Textbook on EDTA Chelation
Therapy, edited by Elmer Cranton, MD (J Adv 
Med 2(1 2)  1989)   It  included an article containing Med 2(1,2), 1989).  It  included an article containing 
the ACAM protocol for safe and effective 
administration of EDTA.
1989 ACAM i  i i l   ff  1989-ACAM receives provisional status to offer 
category one CME credits. Full approval granted 
by ACCME in 1990.y
Numerous papers published by ACAM members 
over the years showing safety and effectiveness of 
EDTA chelation therapyEDTA chelation therapy.



Also numerous papers published by conventional p p p y
physicians criticizing chelation therapy.  Often 
these papers seem to have a political overtone.
2002- The NIH (National Center for 
Complementary and Alternative Medicine and the 
National Heart  Blood and Lung Institute) National Heart, Blood and Lung Institute) 
announced funding ($35 million) for a 5 year, 
multicenter “Trial to Assess Chelation Therapy” y
(TACT).  The recruitment of subjects is ongoing (as 
of this writing they are about 100 subjects shy of 
their recruitment goal)their recruitment goal).
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pathophysiology of heavy metals (lead, arsenic, mercury, and cadmium) as it relates to the chemical 
characteristics of heavy metals affects their absorption, tissue distribution, excretion, and ultimate 
toxicity. The toxicokinetics, celular pathology, biotransformation, storage and excretion of lead, arsenic, 
mercury and cadmium will be reviewed as is relevant to the pathophysiology of cardiovascular The 
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These hazardous substances are ranked based on frequency of occurrence 
 NPL  i   i i   d  i l f  h    T i l i l 

q y
at NPL sites, toxicity, and potential for human exposure. Toxicological 

profiles are developed from a priority list of 275 substances. 

http://www.atsdr.cdc.gov/clist.html



2003 CERCLA Priority List of Hazardous2003 CERCLA Priority List of Hazardous 
Substances

1. arsenic‐ 1,149/1,684 NPL sites 
2. lead‐1,272/1,684 NPL sites, ,
3. mercury‐ 714/1,467 NPL sites 
7. cadmium‐ 776/1,467 sites 7 77 4 7

17.  chromium (hexavalent)‐ 1,036/1,591     NPL sites



Recognition of Heavy Metal Exposure

“Much about metals toxicity, such as the genetic 
f t  th t    d    i di id l   i ll  factors that may render some individuals especially 
vulnerable to metals toxicity, remains a subject of intense 
investigation.” 

“It is possible that low‐level metals exposure 
contributes much more towards the causation of chronic 
disease and impaired functioning than previously thought.”



Recognition of HeavyRecognition of Heavy 
Metal Exposure

“Chronic exposure to metals at a high enough level to 
cause chronic toxicity effects (such as hypertension in cause chronic toxicity effects (such as hypertension in 
individuals exposed to lead and renal toxicity in 
cadmium exposure) can also occur in individuals who 
have no symptoms.”

Howard Hu MD MPH Howard Hu MD MPH 
Harvard School of Environmental and Occupational 
Health



NOELNOEL 
No Observable Effect Level ?

Lead is unique as a toxicant in that there is agreement 
among:among:
Centers for Disease Control (CDC)
Agency for Toxic Substances and Disease Registry
Environmental Protection Agency: 

“There is no toxic threshold for lead. This  means 
there is no measurable level of lead in the body below there is no measurable level of lead in the body below 
which no harm occurs.” 



Lead and Vascular Disease
Lead exposure is associated with an increased 
incidence of:
Coronary heart diseaseCoronary heart disease
Stroke
Peripheral arterial diseasep
Left ventricular hypertrophy
Arrythmias
H iHypertension

Environ Health Perspect 2007;15:472 482Environ Health Perspect 2007;15:472‐482.



Lead and Hypertension in Pre‐ and Postmenopausal 
Women

“At blood levels 4.0‐31.1 µg/dL there is a positive 
i ti  b t  b th  t li   d di t li  association between both systolic and diastolic 

blood pressure and risks of both systolic and 
diastolic hypertension among women aged 40‐59.”yp g g 4 59

JAMA 2003;289:1523‐32.



k f d l l dRisk for Cardiovascular Disease Mortality Based 
on Blood Lead Levels

Data from NHANES 1988‐1994:
13,946 adults followed for up to 12 years‐ all had blood lead levels under 
10 mcg/dLg
Mean blood lead for all participants was 2.58 mcg/dL
Prevalence of  reduced GFR, hx CVD, mean total cholesterol, HTN all 
increased with increasing blood lead levels.increased with increasing blood lead levels.
Postmenopausal women had higher mean blood lead levels than those 
who were not postmenopausal. 

Circulation 2006;114:1388‐1394.



k f d l l dRisk for Cardiovascular Disease Mortality Based 
on Blood Lead Levels

Blood lead levels were associated with increased all‐cause 
mortality.(highest vs. lowest tertile HR 1.25)
Hazard Ratio  for highest  to lowest tertile:

CVD mortality: 1.55

MI mortality: 1.89

Stroke mortality: 2.51



k f d l l dRisk for Cardiovascular Disease Mortality Based 
on Blood Lead Levels

Increase in all‐cause and cardiovascular deaths was evident at blood 
lead levels over 2.0 mcg/dL.

38% of US adults from 1999‐2000 NHANES  had lead levels above 2.0 
mcg/dL 

Association of CVD mortality and blood lead persisted after adjusting 
for estimated GFR and hypertension, and C reactive protein‐ indicating 
that there may be other mechanisms involved.   that there may be other mechanisms involved.   

There was no evidence of increased cancer mortality at these ranges of 
exposureexposure.









Conclusions of Meta AnalysisConclusions of Meta‐Analysis
1. Sufficient evidence to infer a causal relationship between p

lead exposure and hypertension.
2. Cross‐sectional studies suggest an  association between 

increased lead exposure and decreased heart rate increased lead exposure and decreased heart rate 
variability possibly via interference with autonomic 
regulation at levels lower than 5 mcg/dL. 

3 “ the cardiovascular endpoints described above plus the 3. ….the cardiovascular endpoints described above plus the 
substantial evidence that chronic lead exposure affects 
cognitive function and renal function at levels 
    /dL i di   h   h  CDC  i i  f   l d < 5 mcg/dL indicate that the CDC criterion for elevated 
blood levels in children 10 mcg/dL is too high for adults.”

Environ Health Perspect 2007;15:472‐482.p 7 5 47 4



M h i   f L d T i itMechanisms of Lead Toxicity

Stimulation of renin‐angiotensin systemg y
Down‐regulation of nitric oxide and soluble guanylate 
cyclase
Decreased glomerular filtrationDecreased glomerular filtration
Increased oxidative stress
Autonomic dysregulation affecting heart rate variability
Endothelial inflammation‐smooth muscle cell 
proliferation
Endothelial dysfunctionEndothelial dysfunction

Environ Health Perspect 2007; 115;472‐482.



Atherosclerotic Plaque Formation
slide courtesy of SpectraCell Laboratoryslide courtesy of SpectraCell Laboratory



Environmental Lead Exposure and Progression of ChronicEnvironmental Lead Exposure and Progression of Chronic 
Renal Diseases in Patients without Diabetes

202 patients with chronic renal insufficiency (indicated by a serum 
creatinine level between 1.5-3.9 mg/dL) who had a normal total-body 
lead burden and no history of exposure to lead were observed for 24 

thmonths. 

The primary end point (need for hemodialysis or an increase of 1.5x 
baseline serum creatinine) occurred in 24 patients during the 
observation period; serum creatinine levels and body lead burden at 
base line were the most important risk factors.

NEJM 2003;348:277-286.;



Mechanisms of Lead Toxicity
The two important enzymes that lead inactivates:

delta‐ aminolevulinic acid dehydrogenase (ALAD) 

glutathione reductase (GR) – has been 
demonstrated to be depressed in both animal and 
human lead‐exposure studies.



















Lead and HomocysteineLead and Homocysteine

• Lead and homocysteine are both positively associated 
with cardiovascular disease and cognitive dysfunction. 

• In the Baltimore Memory Study, data from a 
longitudinal study of 1,140 randomly selected residents 
in Baltimore, Maryland (50–70 years of age) showed a 
significant correlation between blood (but not tibial) 
lead and serum homocysteine levels. lead and serum homocysteine levels. 

• Environ Health Perspect 113:31–35 (2005).



Lead and Homocysteine
After adjustment for age, sex, race/ethnicity, 
educational level, tobacco and alcohol consumption, 
and body mass index using multiple linear regression:and body mass index using multiple linear regression:

↑ ↑Homocysteine levels ↑ 0.35 µmol/L per 1.0 µg/dL ↑
blood lead (p< 0.01). 



f dHow Significant is Homocysteine as a Predictive 
Factor?

A meta‐analysis of 20 prospective studies found that 
for an increase in serum homocysteine of 5 μmol/L, for an increase in serum homocysteine of 5 μmol/L, 
the OR for ischemic heart disease was increased 
(OR=1.32; 95% CI, 1.19–1.45), as was the OR for stroke 
( % )(OR = 1.59; 95% CI)

B  M d J  6Br Med J 325:1202–1206.





HyperhomocysteinemiaHyperhomocysteinemia
Lead‐induced enzyme inhibition leads to y
increased production of homocysteine

Homocysteine causes increased intra‐vascular 
binding of lead

Homocysteine stimulates production of 
chemokines that lead to plaque formation 



Peripheral Artery Diseasee p e a te y sease

Approximately 25% of all patients with symptomatic PAD 
will die within 2 years. 

Established PAD patients are at a 4x greater risk of fatal MI 
or other CHD death and at a 2x‐3x greater risk of stroke. 

Patients with symptomatic PAD face up to a 15x greater risk 
of death from CVD, including MI and stroke.

Symptomatic peripheral arterial disease (PAD) affects up to 
5 million patients in the United States more than breast 
cancer, AIDS, and prostate cancer combined., , p



Lead, Cadmium, Homocysteine, and 
Peripheral Arterial Disease

In the general population(4,447 subjects over 40)
Homocysteine elevation = almost 2x higher risk for 
PADPAD
This association can be completely explained by: 
blood lead  urinary cadmium  smoking  and blood lead, urinary cadmium, smoking, and 
impaired renal function.

Am J Epidemiol 2006;163:700‐708.



Homocysteine andHomocysteine and 
Peripheral Arterial Disease

In observational studies, elevated homocysteine 
levels are associated with peripheral arterial levels are associated with peripheral arterial 
disease often more strongly than with other 
cardiovascular disease endpoints.p

Randomized trials have shown no effect of 
homocysteine‐lowering interventions on 
cardiovascular outcomes.



Lead, Cadmium and PAD

“ In this context, our findings indicate that the 
homocysteine elevations observed among PAD 
cases were more likely to be a consequence of their 
association with lead and cadmium exposureassociation with lead and cadmium exposure, 
impaired renal function, and smoking rather than a 
cause of PAD. “



CadmiumCad u

Urinary Cd .5‐2.0 µg/g creatinine  (found in 50% 
of Swedish cohort)  indicated early renal damageof Swedish cohort)  indicated early renal damage

Urinary Cd of 2.5 µg/g creatinine:y 5 µg/g
4‐fold higher risk of tubular damage



CDC NHANES Data
Alt Med Rev 2009;14(1):3‐13. 



Association of Urinary CadmiumAssociation of Urinary Cadmium 
and MI

4912  participants 45–79 years of age in the (1988–1994) 
NHANES III  NHANES III. 
Framingham risk score, pack‐years of smoking, race‐
ethnicity, and family history of heart attack, and 
diabetes as covariates.

En iron Res 2008 106 284 286Environ Res 2008;106:284‐286.



Association of Urinary CadmiumAssociation of Urinary Cadmium 
and MI

Urinary cadmium 0.88 mcg/g creatinine (both 
genders) = OR 1 86 for MIgenders) = OR 1.86 for MI

Women‐ 1.80 x more likely to have MIo e .80 o e e y to ave

Men‐ 1.26 x more likely to have MI



Cadmium and HypertensionCad u a d ype te s o

CONCLUSIONS: “Cadmium levels in blood, but CONCLUSIONS:  Cadmium levels in blood, but 
not in urine, were associated with a modest 
elevation in blood pressure levels. 
Our findings add to the concern of renal and 
cardiovascular cadmium toxicity at chronic low 
levels of exposure in the general population.”

Environ Health Perspect 116:51–56 (2008). 



Arsenic
In the United States, approximately 13 million 
individuals live in areas with a concentration of 
i i   i  i   h   bli     l   h  inorganic arsenic in the public water supply that 
exceeds 10 μg/L, which is the US Environmental 
Protection Agency’s standard for arsenic Protection Agency s standard for arsenic 
concentration in public water systems.

EPA Fed Regist . 2001; 66( 14) : 6976‐7066. 







Arsenic Intake
EPA MRL (minimum risk level) for arsenic exposure 
via ingestion = .1‐.8 µg/kg/day 
(7 0 – 56 0 µg for an adult)(7.0 – 56.0 µg for an adult)
Average daily dietary intake of arsenic by adults in the 
United States is 11 to 14 µg/dayg y
Meat, fish, and poultry account for 80% of dietary 
arsenic intake.



Arsenicse c
Cardiovascular effects associated with high levels of 
arsenic in drinking water:
AtherosclerosisAtherosclerosis
Hypertension
Cerebrovascular diseases

h h dIschemic heart disease
Peripheral vascular disorders

Circulation 2002;105:1804.
Hypertension 1999;33:74
Environ Health Perspec 2000;108:847Environ Health Perspec 2000;108:847
Stroke 1997;28:1717‐1723.





Adult Women’s Blood Mercury ConcentrationsAdult Womens Blood Mercury Concentrations

doi: 10.1289/ehp.11674 (available at http://dx.doi.org/)



Mercury and CVD
Men in the highest tertile (2.0 µg/g) of hair  mercury:

2.0‐fold (p = 0.005) risk of anterior myocardial infarction

2.9‐fold (p = 0.014) adjusted risk of cardiovascular death 

compared  with those in the lowest tertilecompared  with those in the lowest tertile

Atherosclerosis 2000;148:265‐273





Idiopathic Dilated CardiomyopathyIdiopathic Dilated Cardiomyopathy



Idiopathic Dilated CardiomyopathyIdiopathic Dilated Cardiomyopathy

Mercury, Tin, Silver:e cu y, , S e :
Induce free radicals in affected tissues
Superoxide anions and radicals can inhibit  the sodium p
pump and other ion transport mechanisms in plasma 
membrane.
This may lead to mitochondrial damage in 
myocardiocytes seen in IDCM.

Toxicol Appl Pharmacol 1995;130:41‐47.
J Mol Cell Cardiol 1990;22:911‐920J Mol Cell Cardiol 1990;22:911 920.



Websites for Toxic Metal InfoWebsites for Toxic Metal Info
Agency for Toxic Substances and Disease Registry (ATSDR):
www.atsdr.cdc.gov/toxprofiles

Environmental Health Perspectives Journal:
http://ehp.niehs.nih.gov

Collaborative for Health and the Environment‐ Toxicant 
and Disease Database:
http://database healthandenvironment org/http://database.healthandenvironment.org/

Dr. Jim Roberts Cardiologist website on methylation 
genomics:genomics:
http://www.heartfixer.com/AMRI‐Nutrigenomics.htm

CDC National Report on Human Exposure to CDC National Report on Human Exposure to 
Environmental Chemicals: 
http://www.cdc.gov/exposurereport/
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1. History and Overview
Cinnabar



Early uses
Ancient cinnabar mines

Konya 1500 BC

Early uses

Etruscan Italy

Spain 200 BC - today

Ancient civilizations used it

found at Mohenjo-Daro

Mayans and in Peru 500 BCMayans and in Peru 500 BC

Early uses

 i k d f  lstamp ink used for seals

Decorating furniture

Bodypainting and tattooing

Protective paint on warships



Rit l d thRitual and myth

T i  ChiTaoist China
Smeared on feet – walk on water

Held in hands – ward of ghosts

Indian tantrism
Formed into phallus to ward off sins

Sanskrit for alchemy – knowledge of mercury

Banned by Diocletian

Alchemy



S hiliSyphilis

D  f   4 d  f Doses of up to 4 pounds of 
liquid Hg ingested

Sweating in tubsSweating in tubs

IM injections

Did it do any good?

Quacksilber and quackery 
Hg for everything



Oth  Other uses

BP  BP, temp

barometer





3  M  d Di3. Mercury and Disease



E thiErethism



Minamata Bay, JapanMinamata Bay, Japan



Iraqi Grain crisisIraqi Grain crisis



A t l ld i iArtesanal gold mining



ThimerosalThimerosal



2. Current sources of Mercury

P i   f h  Proximate sources of human exposure
MeHg fish

Hg Amalgam fillings 

Other sources
High-fructose corn syrup

Occupational – dentists, alkali workers

skin whitening creams in the third world

Some vaccines



M H  SMeHg - Sources

fi h fish 
Enters the atmosphere 

Falls as rainwater

Methylated by sulphate-reducing bacteria

Bio-accumulation in fish rising up the food chain

Livestock that are fed fish
Poultry, dairy cows, etc

Oth  Other sources
seed fungicides



M H  SMeHg - Sources



M H  i  Fi hMeHg in Fish

NHANES d  ( / )NHANES data (ug/g)

Shark 1.33 Cod 0.121

Swordfish 0.95

Walleye 0.52

Tuna 0.43

Crab 0.11

Sardines 0.10

Haddock 0.089

Bass 0.38

Pike 0.31

Lobster 0 23

Shrimp 0.047

Scallops 0.042

Salmon 0.035Lobster 0.23

Trout 0.15

Environ Res 2008;107:20

Salmon 0.035

Oyster 0.023



M H  Ab tiMeHg - Absorption

95% b b d i t  th  bl d t95% absorbed into the bloodstream

95% of this enters tissue within 30-40h 
Forms SH complexes with GSH  proteins  enzymesForms –SH complexes with GSH, proteins, enzymes

Enters cells bound to cysteine via neutral AA carrier 

Demethylated to HgSe in the brain

Most excretion occurs in feces
Liver excretes Hg-GSH complex in bile 

Does not occur in rats until post-suckling periodDoes not occur in rats until post suckling period

Demethylation and reabsorption by gut flora

5% in blood was eliminated in 44d in 6 healthy pts

Toxicol Appl Pharmacol 1994;128:251Toxicol Appl Pharmacol 1994;128:251



M H  S f t  Li itMeHg Safety Limits

2003 EPA 0 1 g/kg/d 7 g  d  f   70kg d lt2003 – EPA 0.1ug/kg/d – 7ug per day for a 70kg adult
Estimated from a physiologic model 

based on developmental delay in Faroes study
l h i  d bl d l l  i ldi  10% i kmaternal hair and blood levels yielding 10% risk

blood 50ug/L and hair 14.5ug/g
10x ‘safety factor’ - invented by the FDA

bl d 5 /L d h i  1 45 /blood 5ug/L and hair 1.45ug/g
Additional 10x safety factor

3x for variance in half-time
3  t   ‘  f t l iti it ’3x to cover ‘range of prenatal sensitivity’
3 x 3 = 9 rounded off to 10

Risk Anal 2003;23:107



H 0 SHg0 - Sources

l  filliamalgam fillings



H 0 A l  filliHg0 - Amalgam fillings

N  d b  h  l   h  b d   HNo debate that amalgam exposes the body to Hg
Correlated with urine Hg in 3 large studies

breast milk Hg in 2 studies

kidney and brain in multiple small studies

fetal kidney and brain in 3 animal studies

Some debate about how much is actually released
Estimates based on one study of 6 healthy volunteers



H 0 F t  ff ti  lHg0 - Factors affecting release

D d   b  f l  fDepends on number of amalgam surfaces

in one study of 35 pts – 8ug/d if 1-4 fillings

Hot liquids 3x

Chewing 4-6x – for up to 2h per mealC g 6 p p

High-copper fillings 20-40x

M l i l  l  10  b  i   hMultiple metals 10x – battery in your mouth



H 0 b tiHg0 - absorption

I h l d H 0Inhaled Hg0 vapor
crosses alveolar membrane into plasma

Highly mobile – into RBCs, crosses BBB

Oxidized to highly reactive Hg2+ 

Intracellular – via catalase H2O2 pathway

Hg2+ deposits in tissue wherever this occurs

Inhibited by ethanol 

dentists who don’t drink have higher urine Hgg g

Danish factory workers absorbed more Hg after lunch

Retrograde axonal transport to CN V



Hi h F t  C  SHigh Fructose Corn Syrup

P d d i  ti  dProduced using caustic soda
50 chloralkali plants worldwide – 400,000lb of Hg per plant

Seven tons of missing Hg per plant per year

Measured in HFCS
20 samples collected from 3 manufacturers

2 of 3 man fact rers were Hg contaminated 0 07 0 57 g/g2 of 3 manufacturers were Hg contaminated – 0.07-0.57ug/g

Potential exposure 
Average consumption 50g/d (USDA) is 3-30ug/dAverage consumption 50g/d (USDA) is 3 30ug/d

Dental amalgam estimates in children 1-2ug/d

Is this a concern? GI methylation  



D t d t i itDocumented toxicity

Binds to microtubules and denatures themBinds to microtubules and denatures them

Apoptosis of monocytes, phagocytes

Binds irreversibly to 2x GSH oxidative stressBinds irreversibly to 2x GSH – oxidative stress

Inhibits GSH reductase and GSH synthetase

Binds to and inacti ates SeBinds to and inactivates Se

CNS demyelination

N  K d M ATP  i hibiti  d t  t tNa-, K- and Mg- ATPase inhibition destroys astrocytes

Inhibit uptake of 5HT, DA, NE 



M H  d C di l  diMeHg and Cardiovascular disease

H  M l  d MI S d  Heavy Metals and MI Study group
684 men post-MI vs 724 controls

Toenail Hg adjusted for DHA level, CV risk factors

OR 2.16 in highest vs lowest quintile – p 0.006

N Engl J Med 2002;347:1747

Kuopio IHD Study group
1871 Finnish men followed for 13.9y

Hair Hg adjusted for DHA, CV risk factors, Se, vitamin C, Eg j

Top 1/3 (>2.03 μg/g) RR 1.60 acute coronary event

RR 1.38 all-cause mortality

Arterioscler Thromb Vasc Biol 2005;25:228Arterioscler Thromb Vasc Biol 2005;25:228



D    di ?Does mercury cause disease?

A iAutism

Multiple sclerosis

ALS

Parkinson’s

Other autoimmune diseases

I f iliInfertility



Al h i ’  diAlzheimer’s disease

M  H  i  AD b i  th  t l  1 f 2 t diMore Hg in AD brains than controls – 1 of 2 studies
And levels correlate with exposure in 8 studies

Lower hair and nail Hg in AD patients – 2 of 2 studiesLower hair and nail Hg in AD patients – 2 of 2 studies

Hg triggers formation of NF tangles in vitro
Interferes with microtubulesInterferes with microtubules

Oxidative stress

ApoE4 allele 
Cys-Arg – fewer –SH groups on the lipoprotein

increases risk of AD by 14.9x in homozygotes

Increases risk of CMT symptoms 



M H  M t l fi h tiMeHg - Maternal fish consumption

Maternal hair levels of MeHg all much higher than typicalMaternal hair levels of MeHg all much higher than typical

74 NZ kids 
maternal hair > 6μg/g vs 163 controls <3μg/g
poorer IQ, language and gross motor skills at 12-30m

1022 Faroe kids 
CORD BLOOD, hair 4.3μg/g – subgroup of 112 had 12.5ppmCO  OO , a  .3μg g subg oup o   ad .5pp
Abnormal hearing, neurologic exam and HRV in boys up to 14yo
BP 14mmHg higher at 7yo but not 14yo 

789 Seychelles kids 789 Seychelles kids 
60 neuropsych tests up to 9yo – all negative
Massive canned tuna industry in the Seychelles



K  i tKey point

Di  i i   h  b i  i  b bl   h   Direct toxicity to the brain is probably not the most 
important factor unless very high levels are reached

Hg binds to SH groups in enzymes and structural proteins Hg binds to –SH groups in enzymes and structural proteins 

This is the key to understanding toxicity IN AN INDIVIDUAL

Polymorphisms make some enzymes more vulnerable than 
others



I di id l i bilitIndividual variability

A E4 l hiApoE4 polymorphisms
CPOX4 polymorphisms
Se levelsSe levels
Tropical fruit consumption
Alleles of catalase
Gut flora
Ethanol consumption
Glutathione S transferase polymorphismsGlutathione-S-transferase polymorphisms
NB - 0.2% of kids who used calomel developed acrodynia



4  Di i4. Diagnosis



Di i  iDiagnosis - overview

H i  d bl d  i  M HHair and blood to estimate MeHg
Blood only reflects recent exposure 

Hair only reflects what the body is able to eliminate

Urine to estimate Hg
But poor estimate of total body burden

Chelation challenge test
DMPS or DMSA

The MOST reliable diagnostic test

But it is not perfect



Bl d HBlood Hg

M  f  d  i  M H  Most often used to estimate MeHg exposure

Many epidemiologic studies have measured this

Safety limits of MeHg are based on serum levels

Not useful in clinical practice except to justify p p j y
treatment to insurance companies



U i  HUrine Hg

M  f  d  i  i i  H  Most often used to estimate inorganic Hg exposure

May be useful to collect pre-challenge sample
M di l l Medico-legal concerns

Recent fish consumption

Other unknown ongoing exposure

Otherwise very little use in clinical practice



H i  t tiHair testing

Oft  d b  titi  f  t i  & ti l t l  Often used by practitioners for toxic & essential metals 
Easy and safe but not standardized or validated
Believed to reflect long-term exposure
Over 80% is MeHg only 20% is Hg

Does not measure Hg in the bodyDoes not measure Hg in the body
Simply measures Hg the body has been able to put into hair



H i  H  blHair Hg - problems

M   f i iMany cases of contamination
Especially occupational exposure

Hair has poor correlation ith bod  b rdenHair has poor correlation with body burden
Case series in our practice – low hair – VERY high Hg

Autistic children have abnormally LOW levels of hair HgAutistic children have abnormally LOW levels of hair Hg
<50% MeHg in hair vs typical >90% 



H i  H  i  tiHair Hg in autism

94 i i  hild   45 l94 autistic children vs 45 controls
0.47 parts per million vs 3.63

Mild 0.79 

Moderate 0.46

Severe 0.21

Int J Toxicol 2003;22:277Int J Toxicol 2003;22:277



Oth  t lOther tools

El d l iElectrodermal testing
Vega etc

Variable results with different operators and settings

May reflect hypersensitivity



Di i  DMPS/DMSA Ch llDiagnosis – DMPS/DMSA Challenge



DMPS Ch ll   h i  d iDMPS Challenge vs hair and urine

H  2004Hansen 2004
Laboratoire National de Sante in Luxembourg

2223 pts – hair, urine and DMPS challenge test



Di iDiagnosis

H i   DMPS Hair vs DMPS 
no correlation

Urine s DMPSUrine vs DMPS
Poor correlation

Most toxic patients missed



DMSADMSA

2 3 di i i  id2,3-dimercaptosuccinic acid

10-30mk PO

20% absorbed – t1/2 3.5h

6h urine collection6h urine collection

SE rash, nausea



DMSADMSA

65 patients with CMT14 healthy patients 65 patients with CMT
DMSA 30mg/kg

urine collection (time?)

14 healthy patients
DMSA 30mg/kg

3h i  ll ti urine collection (time?)

Pre-DMSA 5 0 μg/L

3h urine collection

Pre DMSA 2 2 nM Pre DMSA 5.0 μg/L

Post-DMSA 13.1 μg/L

AVG RATIO 2.65

Pre-DMSA 2.2 nM

Post-DMSA 13.7 nM 

AVG RATIO 7 1 AVG RATIO 2.65

J Nutr Environ Med 1998;8:219

AVG RATIO 7.1

Ann Clin Biochem 2004;41:233;



DMPSDMPS

2 3 di t 1 lf i  id2,3-dimercapto-1-propanesulfonic acid

1958 developed in USSR

1978 marketed as Dimaval in Germanyy

PO 10mg/kg

40% absorbed in healthy adults

IV 3mg/kg max 250mg

shorter half-life only 1.5h

1-6h urine collection1-6h urine collection

SE HA, fatigue, nausea, rash



DIAGNOSIS DMPSDIAGNOSIS - DMPS
19 healthy pts

300mg DMPS PO

Amalgam ControlAmalgam Control

9h Pre 0.70 μg 0.27 μg

9h Post 17.2 ug 5.1 μg

RATIO 24 6 18 9RATIO 24.6 18.9



DMSA  DMPSDMSA vs DMPS

DMSA O l  l i l  fDMSA Oral, relatively safe

absorbs much more Pb

but less effective if GSH is depletedbut less effective if GSH is depleted

Mrp2 in the kidney requires GSH

DMPS removes more mercuryy

higher binding coefficient 

pre-post ratio DMPS 18-27

DMSA 1.5-7 lower in CMT



Di i  DMPS/DMSA Ch llDiagnosis – DMPS/DMSA Challenge

CAVEATSCAVEATS

Assumed to reflect total body burden
B d   di  b   d i h di  Based on mouse studies but never compared with direct 
measurements in humans

Do not cross the BBB to reflect brain levels

S    b ll  l   NYDSome pts excrete abnormally low amounts NYD

Long-term safety unproven
In vitro studies documenting neurotoxicity but this is not In vitro studies documenting neurotoxicity but this is not 
relevant to humans

No real evidence for or against



T t tTreatment

DMPS DMPS 
3mg/kg IV max 250mg in NS or slow push over 15-30min

Add vitamin C, B vitamins, procaine as desired

Repeat every 1-2 weeks as needed

Serial challenge testing as needed

DMSA
30mg/kg PO divided tid  

various regimens – pulsed dosing or lower daily dosesg p g y



T t tTreatment

R h id  h  REMOVING H  i  CLINICAL Research evidence that REMOVING Hg improves CLINICAL 
outcomes is still lacking 

Autism

Alzheimer’s dementia

Parkinson’s disease

ALS

Infertility

Cardiovascular disease



T t tTreatment



Ch i  M  T i itChronic Mercury Toxicity

D  R i  M   Di ?Does Removing Mercury treat Disease?

A.K.A. oral galvanism

micromercurialism

metal syndrome



S t  d iSymptoms and signs

IAOMT 124 i   h i   i i  (CMT)IAOMT 124-point score chronic mercury toxicity (CMT)
Fatigue Weakness Numbness
Sleep Depression Anxietyp p y
Pain Memory Concentration
Tremor Spasm Tinnitus
T t C ld h d Di iTaste Cold hands Dizziness

Clinical diagnosis is importantClinical diagnosis is important
no clearly defined criteria

Overlap with Lyme, MCS, FM, CFS, chronic infection



Eti lEtiology

M  i iMercury toxicity

Symptoms do not correlate with # of fillings

Symptoms do not correlate with Hg levels
several studies using the wrong test

2 st dies sing challenge test2 studies using challenge test



T t t A l  lTreatment - Amalgam removal

SUMMARY OF EVIDENCE IDENTIFIEDSUMMARY OF EVIDENCE IDENTIFIED

2 retrospective case series
75  i  i  80%75 pts improvement in 80%

463 pts improvement in 70%

1 case control study of 288 pts DMPS predicts outcome1 case-control study of 288 pts – DMPS predicts outcome

1 randomized controlled trial of 90 pts – no benefit



St  1997Stenman 1997

C l d  288  Case-control study 288 pts 

CMT vs controls

Urine Hg – 30 min after DMPS 300mg IV

3-year follow-up

26 pts cured after amalgam removal

OR 7.2 for top quartile urine Hg



E l 1998Engel 1998

Case series of 75 patients from a Swiss dental practiceCase series of 75 patients from a Swiss dental practice
52 women and 23 men ‘mostly >30yo’

Self-reported symptoms of CMT
69% much better69% much better
13% better
9% somewhat better
8%  h g8% no change
1% worse

Retrospective, did not report untreated patients
P  ti  f f llPoor reporting of follow-up

Schweiz Monatsschr f Zahnmed 1998;108



E l 1998Engel 1998

S  dSymptoms reported
migraine 48%

headache 43%

GI symptoms 36%

neck tension 33%

paraesthesia 25%p

dizziness 24%

allergies, visual symptoms, back pain, mental disorder, joint 
painp



Li dh 2002Lindh 2002

C  f  Cli i l M l Bi l  i  U l  S dCentre for Clinical Metal Biology in Uppsala, Sweden

796 patients ‘out of 2000’ referred by MD or DDS

45 60yo  2/3 women45-60yo, 2/3 women

463 pts responded to questionnaire 

most had seen many clinicians – no Dx missedmost had seen many clinicians – no Dx missed

Intervention

amalgam removalamalgam removal

vit B1, B2, B3, B5, B6, C, E, Selenium



Li dh 2002Lindh 2002

A  19 f 30  f CMTAverage 19 of 30 symptoms of CMT

72% improved, 15% no change, 13% worse

Most improved symptoms
blisters in the mouth

chronic fatig echronic fatigue

depression

pain in all muscles

Correlated with serum Hg – initial AND decline



Li dh 2002Lindh 2002



L  2005Lygre 2005

D l Bi i l  Ad  R i  U i  i  NDental Biomaterials Adverse Reaction Unit in Norway

142 CMT pts and 880 controls sent a questionnaire
85  441 85 vs 441 responses

12 were advised to remove amalgam

11 documented allergy

1 oral lichenoid reaction



L  2005Lygre 2005

I l b i  i   iff  d  liIntraoral sx burning, pain, taste, stiff, dry, saliva

Orofacial sx burning, pain, stiff, skin, TMJ

General sx pain, GI, CV, skin, vision, ENT

tired, dizzy, HA, cognition, mood, y, , g ,



M l h t 2008Melchart 2008

C  f  C l  M di i  R h i  M i h  Centre for Complementary Medicine Research in Munich, 
Germany

90 CMT pts self referred90 CMT pts self-referred

Intervention
Amalgam removalAmalgam removal
Amalgam removal + B6, C, Se, Zn, Ca, garlic 
Group counselling x 14 sessions



M l h t 2008Melchart 2008



H iti itHypersensitivity

P h iPatch testing
Finnish Contact Dermatitis Group

Frequency of documented metal allergy in 4000 patients 

Ni 14.6%

Hg 10.3%

Au 7.7%

Am J Contact Dermatitis 2001;12:83

Comment – allergies are ALL on the rise



H iti itHypersensitivity

O l li h  l  d b  l  lOral lichen planus treated by amalgam removal
Arch Dermatol 2004;140:1434



H iti it  GU S tHypersensitivity - GU Symptoms

39 CMT  39 CMT pts 

Inhaled air containing Hg 25-200ug/m3 vs control x 5min
T l  i  0 6 10  HTranslates into 0.6-10ug Hg

Approx 200 of each done over 2y period

Positive reaction in 20 8% vs 14 6% p=0 18Positive reaction in 20.8% vs 14.6% - p=0.18

9 pts with urogenital symptoms
Much more reactive to Hg than control p<0 02Much more reactive to Hg than control p<0.02

Eur J Oral Sci 1999;107:208



S t   H  l lSymptoms ≠ Hg levels
Author Patients Test Results
Melchart 1998 4787 pts amalgam score No correlation

Bratel 1997 50 CMT 50 controls Blood, urine, plasma No difference
Craniofacial 74% vs 
24%24%

Gottwald 2001 40 CMT 40 controls Blood, urine, saliva No difference
Atopy in 11 vs 5
Saliva 83 vs 39 p<0.02

Bailer 2001 40 CMT 43 controls Blood, urine, saliva No difference

Zimmer 2002 40 CMT 40 controls Blood, urine, saliva No difference

Schuurs 2000 68 ‘CMT’ 52 none DMPS 300mg PO 24h No difference
6.1 vs 5.9 μg/g

Vamnes 2002 19 CMT 21 healthy 
20 out 20 controls

DMPS 2mk IV 30m, 2h 
24h (μg/g Cr) 

No difference
Amalgam > none20 out 20 controls 24h (μg/g Cr) Amalgam  none



MELISA t tMELISA test

2 ddi i l di  f l  l b d  2 additional studies of amalgam removal based on 
lymphocyte reactivity measured in whole blood

Autoimmune thyroiditisAutoimmune thyroiditis
27 pts tested + vs 12 pts tested –ve

15 had amalgam out and 12 did not

Predicted decreased anti-TG and TPO after amalgam removal

Mixed AI disease
35 pts with SLE, thyroid, MS and eczema

All had amalgam fillings removed

Responders were more reactive than non-responders (nonsig)



T t t Ch l ti  lTreatment – Chelation only

Ch l i  i h  l  l i  ll   Chelation without amalgam removal is generally not 
recommended

Removing the source of toxicity is a basic principle of Removing the source of toxicity is a basic principle of 
toxicology

But no evidence of adverse outcomesBut no evidence of adverse outcomes

3 Trials – 2 controlled and 1 uncontrolled



S db h E l d 1994Sandborgh-Englund 1994

P l iPopulation
20 pts referred by DDS 

self-reported amalgam symptoms

fatigue, pain, depression, weakness, dizziness, HA, irritability

Intervention
DMSA 20mkd or placebo - daily for 14d

‘vitamins and Se’ in 12 – ‘pain killers’ in 8



S db h E l d 1994Sandborgh-Englund 1994

OOutcomes
excretion of Hg 148ug vs 85ug
serum and urine Hg NS g
amalgam symptoms NS
POMS and KSP NS 

Hypersensitivity rash in 3 patients on days 12 and 14



G dj  1997Grandjean 1997

P l iPopulation

50 CMT pts – self-described CMT and >4 amalgams

P h i  f  ll  4 i iPatch testing for allergy – 4 positive

Intervention
DMSA 30mg/kg/d or placebo for 5 consecutive daysDMSA 30mg/kg/d or placebo for 5 consecutive days

Outcomes
EPQ (personality) and SCL-90 (CNS co mplaints) – NSEPQ (personality) and SCL 90 (CNS co mplaints) NS

Improvement in 16 pts – no difference between groups

24h urine Hg – 4x increase with DMSA



G l R i  1998Gonzalez-Ramirez 1998

8 M i  l l f  k  i h k  H  i i8 Mexican calomel factory workers with known Hg toxicity

DMPS 400mg PO daily 

8d 5d off 7d 5d off 6d 5d off8d 5d off 7d 5d off 6d 5d off

24h U ug 1741 106 314 48 173 53

Did not measure symptomsDid not measure symptoms

Much higher than CMT patients – assume Cr 0.5-2.0/d

Conclusion – DMSA reduces tissue burden



A l  l AND h l tiAmalgam removal AND chelation

T  f h iTreatment of choice

Two case series



Kidd 2000Kidd 2000

60 ti  t  60 consecutive pts –
retrospective

amalgam replacement  amalgam replacement, 
DMPS and neural therapy

42 responded to 
questionnaire about 
symptoms



I id  f tIncidence of symptoms



I t ft  t t tImprovement after treatment



W j ik 2006Wojcik 2006

465  i h li i l CMT 465 pts with clinical CMT symptoms

Patients chose their own treatment

abstain from fish

amalgam removalg

+/- DMSA 500mg MWF q2w x 6 and chlorella 
3g/d

OR homeopathy



W j ik 2006Wojcik 2006



W j ik 2006Wojcik 2006

P  h d l  Poor methodology 
Did not report time intervals 

Confounding reasons for treatment

Many patients lost to follow-up

No placebo control group

Amalgam removal was not sufficient

DMSA was equal to homeopathy



L  f ti l i lLoss of essential minerals

H l d V 2003Hol and Vamnes 2003
80 dental pts – 4 groups +/- amalgam, +/- CMT

DMPS 2mg/kg IV 

24h urine excretion Zn 1.2mg ratio 1.7 
Cu 0.25mg ratio 8.3

Sallsten et al 1994Sallsten et al 1994
12 former chloralkali workers

DMPS 3-4.5mg/kg IV

24h i  ti Z  1 13 g ti  1 524h urine excretion Zn 1.13mg ratio 1.5

Cu 0.17mg ratio 12

Zn not a major concern – watch CuZn not a major concern watch Cu



Oth  th iOther therapies



S ti  / S  d t ifi tiSweating / Sauna detoxification

U d f  i  f  H  i  i  Al d  S iUsed for centuries for Hg miners in Almaden, Spain

Lovejoy 1995
7  3 i  3 d i  1 l7 pts – 3 miners – 3 unexposed miners – 1 control

Sweat collected for 90min while in rubber chest waders 

Urine collected for 16h

Sweat 300-650mL exposed 130-350ug/L

unexposed 5-8ug/L

N  t ll d  i / t  f b fit Numerous uncontrolled case series/reports of benefit 
but little documentation of excretion



R  Al h  Li i  A idRx - Alpha Lipoic Acid

M l i l  h iMultiple mechanisms
Chelates Fe, Cu, Hg and Cd

Regenerates GSH

Quenches ROS

DHLA is the active form

PO up to 1800mg/d or IV up to 600mg/d

No human data - in vitro and anmial studies onlyNo human data - in vitro and anmial studies only



R  Chl llRx - Chlorella

Al  h   k   h  lAlgae that can take up heavy metals
Mostly in vitro data

Industrial use several publications

No clinical trials in humans or animals

May take up essential minerals as well May take up essential minerals as well …



R  Cil tRx - Cilantro

1  i1 case series
Patient in China with gum cancer
3 fillings removed – curing light was used3 fillings removed curing light was used
Diagnosed by low-voltage ECG after IV thallium ?!?
Chinese parsley 100mg qid for 3 weeks
Also given EPA and DHA
Improvement based on ECG improvements ?!?



R  M l t iRx - Melatonin

P t t ti id tPotent antioxidant
Most potent quencher of lipid peroxyl radicals

5x better than GSH at quenching –OH radical

Stimulates SOD mRNA in many tissues

May protect proteins in the lipid bilayer 
Lipophilic and h drophilicLipophilic and hydrophilic

Indole group may protect thiol groups

Animal studies in several metalsAnimal studies in several metals
As in mice – reduced cytotoxicity

Pb in mice – improved NK, macrophage and PMN activity

Cd in mice – decreased renal  hepatic  GI levelsCd in mice decreased renal, hepatic, GI levels



HMDHMD

P i  bl d f hl ll  d ilProprietary blend of chlorella and cilantro

Georgiou – Da Vinci center in Cyprus
84 i  i d di i84 patients mixed conditions

6h urine pre- 24h urine post- HMD or placebo

Increased excretion of Hg, As, Pb, Sn

Poor reporting of data, conflicting numbers in the paper



OSROSR

N1  N3 bi (2 h l)i h h l idN1, N3-bis(2-mercaptoethyl)isophthalamide

Boyd Haley

Antioxidant with high-ORAC score

Little experience to date p

100mg PO od



Jeffrey A. Morrison, MD 

American College for Advancement in Medicine 
Chelation Therapy Workshop 

November 4‐5, 2009 
Las Vegas, Nevada 

The use of NaEDTA for cardiovascular disease 

Bio 
Dr Jeffrey Morrison is a medical doctor who champions a nutritional approach to healthcare as well as 
preventing and reversing degenerative diseases. Dr. Morrison’s specific treatments are aimed at 
enhancing the body’s ability to heal and detoxify itself. These safe, non‐toxic and non‐invasive therapies 
are proving to be more powerful than conventional treatments, which utilize often dangerous drugs and 
surgeries. Dr Morrison completed his undergraduate training at the University of Rochester and received 
his medical doctorate from Jefferson Medical College in Philadelphia. He is trained and Board Certified in 
Family Practice and has completed additional training in Environmental Medicine. In 2001, Dr Morrison 
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City, where he worked under Dr Robert Atkins, developer of the low carbohydrate lifestyle. He then 
went on to become the medical director of the Wellness Medical Center of Integrative Medicine in New 
York City. In 2002, Dr Morrison opened The Morrison Center on Fifth Avenue just steps from 
Manhattan’s Union Square. Since then, Dr Morrison has used his successful integrative medicine and 
nutritional approach for both Health Optimization and the treatment and prevention of degenerative 
diseases, like: arthritis, high blood pressure, hormone imbalance, obesity, diabetes, chronic fatigue, 
anxiety, depression, heavy metal poisoning, and many other ailments. Dr Morrison is a member of the 
American Academy of Environmental Medicine (AAEM) as well as a lecturer and Board Member for the 
American College for the Advancement in Medicine (ACAM). Dr Morrison has made television 
appearances, written journal articles, chapters for textbooks, and has lectured throughout the country 
in the field of integrative and complementary medicine. Dr. Morrison has been featured as a health 
specialist on the Discovery Channel, Next Top Model, and several documentaries related to Anti‐Aging. 
He has also contributed to articles in such publications as Cosmopolitan Magazine as well recommended 
through the bestselling Author Suzanne Somers in her most recent book “Ageless” focusing on Bio‐
identical Hormone Replacement Therapy. 
 

Lecture Overview  
The word chelation is derived from the Greek word chele meaning claw, such as the claw of a crab. In 
practice, the mechanism by which chelation works is by creating a firm grasp or bond between a 
chemical (i.e., EDTA) to a metal or mineral ion. A more complete definition is “the molecular 
incorporation of a mineral ion or cation into a heterocyclic ring structure by an organic molecule, the 
chelating agent.” EDTA (EthyleneDiameneTetraAcetic acid) is currently approved for use as a chelating 
agent in the United States by the FDA for lead poisoning, hypercalcemia, and for the control of 
ventricular Arrhythmias associated with Digitalis Toxicity. During this lecture we will discuss the basic 
biochemistry by which chelation therapy works as well as the rational for approved and off label use of 
this agent. 
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The Morrison Center 
103 Fifth Avenue 
New York, NY 10003 
 
drmorrison@themorrisoncenter.com 



CaEDTA / NaEDTA –
Basic Biochemistry IndicationsBasic Biochemistry, Indications 

for On and Off label use  

Jeffrey A. Morrison, M.D., C.N.S.
103 Fifth Avenue 6th Floor103 Fifth Avenue, 6 Floor

New York, NY 10003
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The following table summarizes chelating agents, 
the heavy metals they are used to treat, their route of administration, 
and their brand nameand their brand name.

Chelating Toxin Route Drug
Agent

Dimercaprol (BAL)
Arsenic
Lead
Mercury (inorganic)

i.m.
Dimercaptol
Injection B.P.
BAL in Oil

Dimercaptosiccinic acid 
(DMSA, Succimer)

Arsenic
Lead
Mercury

p.o. Chemet

Dimercaptopropane- Arsenic p.o. Bulk form
(f di bDimercaptopropane

sulfonate (DMPS)
Arsenic
Mercury

p.o.
i.v. (for compounding by 

pharmacists)

D-pencillamine
Arsenic
Mercury
L d

p.o.

Metalcaptase
Pencillamine
CuprimineLead Cuprimine
Depen

Ethylenediamintetra-
acetic acid (EDTA) 
(Edetate disodium)

Iron
Lead
Cadmium
Al i

IV Chealamide Versenate
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(Edetate disodium) Aluminum



EDTA – Basic Biochemistry, Indications for On and 
Off label useOff label use

During this lecture you will learn:During this lecture you will learn:
1. The terminology and basic biochemistry of 

CaEDTA and NaEDTA chelation therapyCaEDTA and NaEDTA chelation therapy

2. The on and off label uses of chelation therapy.

3 How to use EDTA chelation therapy in clinical3. How to use EDTA chelation therapy in clinical 
practice

4 The potential benefits and adverse reactions of4. The potential benefits and adverse reactions of 
chelation therapy.

5. Case studies
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5. Case studies



What is EDTA Chelation Therapy?What is EDTA Chelation Therapy?

• EDTA chelation therapy is an IntravenousEDTA chelation therapy is an Intravenous
treatment used for:
– FDA approved uses:pp

• Removing heavy metals (lead) ‐ CaEDTA
• Treating hypercalcemia ‐ NaEDTA

l l h h d• Controling ventricular arrhythmias secondary to 
digitalis toxicity ‐ NaEDTA

– Non‐FDA approved uses:Non FDA approved uses:
• As an anti‐oxidant by controlling lipid peroxidation
• Reducing platelet stickiness in the management of 

th l i
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atherosclerosis



The Definition of ChelationThe Definition of Chelation

• The work chelate is derived from the Greek• The work chelate is derived from the Greek 
word chele, which refers to the claw of a crab, 
implying the firm binding action of a chemical toimplying the firm binding action of a chemical to 
a metal ion.

f• Morgan and Drew defined the term chelation in 
1920 as ‐ the incorporation of a metal ion into a 

lHeterocyclic Ring Structure
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Basic Biochemistry
H t li Ri St tHeterocyclic Ring Structure

Chlorophyll

is a chelate of

Magnesium



Basic Biochemistry
H t li Ri St tHeterocyclic Ring Structure

Hemoglobin

is a chelate of 

Iron



Chelation TerminologyChelation Terminology

• IonIon
– A charged Particle

• CationCation
– Positively charged ion (Ca++)
– Metals are positively‐charged ions (cations)Metals are positively charged ions (cations)

• Anion
– Negatively charged ion (Cl‐)Negatively charged ion (Cl )
– Metal cations react to surround themselves with 
Anions
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EDTAEDTA
(EthyleneDiamineTetraacetic Acid)

O t h d l t tOctahedral structure:
• The EDTA molecule binds to a mineral or metal cation by 

donating up to 6 electron groups.  
• By binding at these positions, a cation is surrounded by the 

EDTA molecule to form an 8 sided (octahedral) structure.

Calcium DiSodium EDTA Hemoglobin
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In Vitro Factors that determine the 
structure of EDTA complex

pH In low pH (more acidic) EDTA chelates– pH ‐ In low pH (more acidic), EDTA chelates 
become less stable and will release its ion more 
easily.easily.

– Binding Constant ‐ The higher the binding 
constant, the stronger a cation is bound to EDTA., g

– Concentration ‐ The higher the concentration of a 
cation, the more likely it is to bind to EDTA.
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In Vitro Binding Constantsg

Metal Cation Log K Metal Cation Log K
Cr++ (Chromium) ???? Cd++ (Cadmium) 16.5
Fe+++ (Iron) 25.1 Co++ (Cobalt) 16.3
Hg++ (Mercury) 21.8 Al+++ (Aluminum) 16.1
Cu++ (Copper) 18.8 Fe++ (Iron) 14.3
Pb++ (Lead) 18.5 Mn++ (Manganese) 13.7
Ni++ (Nickle) 18.0 Ca++ (Calcium) 10.7
Zn++ (Zinc) 16.5 Mg++ (Magnesium) 8.7



In Vivo binding constants
Special considerations 

• pH ‐ is not as much a factor in clinical practice duepH is not as much a factor in clinical practice due 
the tight regulation of physiologic buffers.  

– High pH (basic pH) in vitro is associated with greater 
binding stability

– It is still important to encourage an alkaline diet as part 
of the chelation protocol to optimize outcomesof the chelation protocol to optimize outcomes
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In Vivo binding constants
Special considerations 

• Concentration of Metals
– Through mass action – a high concentration of 
lower binding constant metals can displace metals g p
of greater stability when they are present in low 
concentrations.

– For example, Calcium is low in the stability 
constant table, however, a great deal of it is 
h l d b A b f i l i hi hchelated by NaEDTA, because of its relative high 
concentration in the plasma.

• This is why a patient may become hypocalcemic and it
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• This is why a patient may become hypocalcemic and it 
is unsafe to infuse NaEDTA quickly.



In Vivo binding constants
Special considerations 

• Concentration of Metals• Concentration of Metals
– Although the binding constant for zinc is in the 

moderate range great quantities of Zinc aremoderate range, great quantities of Zinc are 
removed with EDTA because of the relatively high 
concentration of Zinc in the body.concentration of Zinc in the body.

ImportantImportant
– This is why Zinc must be replenished when a 

patient undergoes a course of EDTA chelation
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patient undergoes a course of EDTA chelation 
therapy.



In Vivo binding constants
Special considerations 

• Binding constants help direct treatment planBinding constants help direct treatment plan
– Fe+++ (ferric iron) has a high binding constant and 
is easily removed with EDTAis easily removed with EDTA.  
• This is good for patients with iron overload 

(hemochromatosis)

• This may be bad for patients with iron deficiency anemia
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In Vivo binding constants
Special considerations 

• The binding ofMercury (Hg) to EDTA In Vivo is notThe binding of Mercury (Hg) to EDTA In Vivo is not 
consistent with it’s binding constant
• Although mercury has a relatively high binding g y y g g
constant In Vitro, EDTA does not extract much 
mercury out of the tissues In Vivo.

• This is because mercury is extremely tightly bound 
to organic Sulfhydral groups in tissues.
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Additional PointsAdditional Points

• The addition of Magnesium to a bottle of DiSodium EDTA g
prior to administration produces Magnesium DiSodium EDTA.  
However, because Mg++ has a low binding constant, the 
complex is not very stable and Mg++ is easily replaced by anycomplex is not very stable and Mg is easily replaced by any 
of the metals with higher binding constants like lead or 
cadmium  
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Selecting PatientsSelecting Patients

May Decrease MI and StrokeMay Decrease MI and Stroke
• Blood lead level was significantly associated with both MI 

and stroke mortality in a nationally representative sample of 
13,946 adult participants of the Third National Health and 
Nutrition Examination Survey recruited in 1988 to 1994 and 
followed up for up to 12 years for all cause and cause specificfollowed up for up to 12 years for all‐cause and cause‐specific 
mortality.  The association was evident at levels >0.10 
µmol/L (>2 µg/dL)µ ( µg )

• Low‐Level Enviromental Exposure to Lead Unmasked as Silent Killer, 
Circulation, Sept 26, 2006;114(13):1347‐49.

• Blood Lead Below 0 48 µmol/L (10 µg/dL) and Mortality Among US
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• Blood Lead Below 0.48 µmol/L (10 µg/dL) and Mortality Among US 
Adults, Circulation, Sept 26, 2006;114:1388‐94.



Selecting PatientsSelecting Patients

May Help Reverse HypertenstionMay Help Reverse Hypertenstion

• The improvement of Hypertension with EDTA chelation therapy may be 
due to the binding of heavy metals like Pb++ (lead) and Cd++ (Cadmium)due to the binding of heavy metals like Pb (lead) and Cd (Cadmium), 
both  of which have been found to increase blood pressure.
– JAMA 2003; 289: 1523‐1532. – Lead stored in women’s bones and released 

when they reach menopause multiplies their risk of potentially fatal high 
blood pressure (study of over 2000 women aged 40‐59)

– JAMA 1996, 275: 1171‐1176. – Lead accumulation may be an independent risk 
factor for developing hypertension in men.

• Magnesium in NaMgEDTA may lower BP by decreasing vasospasm• Magnesium in NaMgEDTA may lower BP by decreasing vasospasm
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Selecting PatientsSelecting Patients

EDTA may improve Bone Mineral DensityEDTA may improve Bone Mineral Density

• DisodiumEDTA binds with circulating unbound serum Calcium to form 
a Ca‐EDTA complex As a result of lowering serum Calcium levels thea Ca‐EDTA complex.  As a result of lowering serum Calcium levels, the 
body’s homeostatic mechanisms are stimulated to release Parathyroid 
hormone (PTH).  With repeated treatments, the pulsatile stimulation 
of PTH stimulates Osteoblastic bone activity, thereby recalcifying  y y y g
demineralized bone.

• J Ad Med 1988: 1(2); 79‐85. ‐ …edta therapy might enhance bone growth 
in patients with osteoporosis and has no negative effect on patients with 
normal bone density readingsnormal bone density readings.
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Selecting PatientsSelecting Patients

EDTA may improve kidney functionEDTA may improve kidney function

• Low‐level environmental Pb++ (lead) exposure may 
accelerate progressive renal insufficiency in non‐
di b ti d lt h h h i l didiabetic adults who have chronic renal disease.  
Repeated chelation therapy may improve renal 
function and slow the progression of renalfunction and slow the progression of renal 
insufficiency by lowering Pb++ levels. 

• NEJM 2003; 348: 277‐286.
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Selecting PatientsSelecting Patients

EDTA may improve degenerative processesEDTA may improve degenerative processes
• EDTA is responsible for the reduction of intracellular heavy metals that 

impair enzyme reactions and block metabolic pathways.
• Heavy metal accumulation has been associated with:• Heavy metal accumulation has been associated with:

– Alzheimers disease
– Parkinsons disease

• Int J Occup Med Environ Health 2001; 14(3): 209 218 Lead mercury• Int J Occup Med Environ Health 2001; 14(3): 209‐218. – Lead, mercury, 
manganese and copper have been implicated in ALS and Parkinsons 
disease.  There is elevated risk for Alzheimers disease in areas where 
aluminum is in the drinking water

C di h h i– Cardiac Arrhythmias
• Am J Card 1998; 82(5): 594‐599. – Cumulative exposure to lead, even at 
low levels, may depress cardiac conduction.
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Selecting PatientsSelecting Patients

EDTA may improve circulationEDTA may improve circulation

• EDTA stimulates improved capillary bed perfusion and a decrease in p p y p
basement membrane thickening.  This subsequently causes a decrease 
in peripheral resistance with a secondary increase in peripheral flow, 
particularly in the Diabetic patient.

• J Cardiovasc Nurs 1996; 10(3): 78‐96. – Edta chelation is a valuable 
therapuetic option for vascular disease, either alone or in conjucntion 
with standard treatment protocols.
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Selecting PatientsSelecting Patients

Other possible benefitsOther possible benefits
• May protect against cirrhosis

• Zhongguo Zhong Xi Yi Jie He Za Zhi 2000; 20(12): 890‐892. De‐copper 
therapy with EDTA and / or DMPS could improve liver cirrhosis and livertherapy with EDTA and / or DMPS could improve liver cirrhosis and liver 
function.

• May improve Glucose metabolism in diabetics
• Diabetologia 1967; 3(5): 449 452 EDTA and insulin A study of the effect• Diabetologia 1967; 3(5): 449‐452. EDTA and insulin.  A study of the effect 
of salts of EDTA upon insulin action in vivo and in vitro.

• May improve collagen disease processes (i.e. Rheumatoid Arthritis)
• Clin Endocrinol (Oxf) 1990; 32(3): 323 328 A high intracellular calcium• Clin Endocrinol (Oxf) 1990; 32(3): 323‐328. A high intracellular calcium 
content is associated with inflammatory disease.

• May remove Calcium from plaque formation in blood vessels
• Clarke N et al Am J Med Sci 1955;229:142 The “in vivo” dissolution of
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• Clarke N, et al. Am J Med Sci 1955;229:142. The  in vivo  dissolution of 
metastatic calcium: An approach to atherosclerosis.



List of diseases that may benefit with 
chelation therapy (off label use):chelation therapy (off label use):

Coronary artery disease Type I and Type II DM
Atherosclerosis Heavy Metal Toxicity
C b l l di O t th itiCerebral vascular disease Osteoarthritis
Peripheral vascular disease Venous stasis disorders
Cardiac Arrhythmias Peripheral neuropathyCardiac Arrhythmias Peripheral neuropathy
Collagen vascular disease Fibromyalgia

(Lupus, Arthritis, etc) Kidney disease(Lupus, Arthritis, etc) Kidney disease
Alzheimers disease Osteoporosis
Parkinsons disease



Commercial preparations of EDTACommercial preparations of EDTA
IMPORTANT

– DiSodium EDTA (NaEDTA) – approved by the FDA for 
use in:

• Hypercalcemia

• Ventricular Arrhythmias associated with Digitalis Toxicity

C l i DiS di EDTA (C EDTA) d b th– Calcium DiSodium EDTA (CaEDTA) – approved by the 
FDA for use in:

• Removal of lead and other heavy metals• Removal of lead and other heavy metals
– It is excreted primarily by the kidney with about 50% excreted in 
one hour and over 95% excreted within 24 hours. 

Al t f th d i t b li d
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– Almost none of the compound is metabolized

– Only about 5% is absorbed from oral administration



Commercial preparations of EDTACommercial preparations of EDTA

WARNINGWARNING

NaEDTAmust only be given by the intravenous 
(IV) route.  If it is administered intramuscularly 
(IM), the patient will experience severe pain 
associated with tissue sloughing at the 
injection site.

NaEDTA must only be given by slow IV infusion 
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y g y
at 1gm / hour (16mg/min) or less.



Precautions for using EDTA:g

• Drug Interactions: None Known• Drug Interactions: None Known

• Pregnancy: Category B (however, EDTA should 
)NOT be used during pregnancy!)

• Nursing Mothers: It is unknown whether 
CaEDTA is excreted in mother’s milk.  Caution 
should be exercised if it is used.

• Pediatric Use: Since lead poisoning occurs in 
children and adults, but is more severe in 
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,
children, CaEDTA is used in all ages.



Precautions for using EDTA:Precautions for using EDTA:

• Contraindications: Severe allergy to EDTA• Contraindications: Severe allergy to EDTA, 
pregnancy, anuria or acute lead 
encephalopathyencephalopathy.

• Relative Contraindications: Renal dialysis

• Possible Side Effects:
– Nephrotoxicity – very rare if infused at proper 
rate, dose and frequency

• Minimize this risk by re‐checking kidney function tests 
e er 5 to 10 treatments and adj st EDTA dose based
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every 5 to 10 treatments and adjust EDTA dose based 
on creatinine clearance



Precautions for using EDTA:Precautions for using EDTA:

• Possible Side Effects:Possible Side Effects:
– Hypocalcemia – Occurs if infused too rapidly or in 
excessive dosesexcessive doses

• Watch for muscle cramps, numbness and tingling

• May be reversed with IV Calcium gluconatey g

– Allergy – True allergy to EDTA is rare
• Allergic symptoms more likely from an admixture 
ingredient or preservative

• Typically allergy to lidocaine or B‐vitamin

T i f i di
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• Try to get preservative free ingredients



Precautions for using EDTA:Precautions for using EDTA:

• Possible Side Effects:Possible Side Effects:
– Thrombophlebitis – From local irritation at the 
infusion siteinfusion site

– Prevention of thrombophlebitis:
• Use Heparin 1000iu to 5000iu in infusion mixtureUse Heparin 1000iu to 5000iu in infusion mixture

• Buffer to physiologic pH with Bicarbonate

• Use a larger vein

• Reduce the rate of infusion

– Treatment – topical moist heat, NSAIDS, arnica, 
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bromelain



Precautions for using EDTA:Precautions for using EDTA:

• Possible Side Effects:
– Congestive Heart Failure – In patients with 
cardiovascular disease, the increased fluid load of ,
the chelation may aggravate CHF.

• Weigh cardiac patients each visit

• Continue diuretic use and increase dose if needed

• Decrease sodium content of infusion (IV Vit C contains 
11% sodium by weight)11% sodium by weight)

• Slow the infusion rate

• Decrease the calculated therapeutic dose of EDTA in
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Decrease the calculated therapeutic dose of EDTA in 
proportionally less fluid



Precautions for using EDTA:Precautions for using EDTA:
• Possible Side Effects:

Hypoglycemia Blood glucose may fall during an– Hypoglycemia – Blood glucose may fall during an 
EDTA IV

• Ensure adequate protein intake before and during IVq p g

• Patients should bring a fruit snack

• A 50% dextrose solution for IV use should be readily available.

– Fatigue – patients may complain of feeling 
“washed out” for 24‐48hrs after a single g
treatment

• Use IV nutritional infusions without EDTA in between chelation 
treatments
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treatments

• Increase interval between treatments



Before initiating chelation therapy 
always:

– Perform an H&P on your patient.Perform an H&P on your patient.

– Check 
• Liver function tests

• BUN / Cr, UA and Creatinine clearance

• CBC with Dif, electrolytes, EKG

• Whole blood lead and provoked urine lead levels• Whole blood lead and provoked urine lead levels

• condition specific work‐up.

– Inform patient of risks and benefits of NaEDTA:
• Pain / bleeding at infusion site

• Hypoglycemia

• Renal toxicity
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• Renal toxicity

• Zinc deficiency



IV Na EDTA Chelation Protocol –
50mg/kg/day at 1gm/hour50mg/kg/day at 1gm/hour

250cc – 500cc Sterile Water
2 0cc Vitamin B6 (100mg/cc)2.0cc Vitamin B6 (100mg/cc)
1.0cc B complex 100
20cc Sodium Bicarbonate 1mEq/ml20cc Sodium Bicarbonate 1mEq/ml
5cc Procaine
1.0cc Vitamin B5 (250mg/cc)1.0cc Vitamin B5 (250mg/cc)
10.0cc Vitamin C (500mg/cc)
5.0cc Magnesium Sulphateg p
1.0cc Potassium Chloride 2Meq/cc)
10 - 20cc DiSodium EDTA (150mg/cc) adjust 

per Cackcroft Gault Formula
2.5cc Heparin (5000U/cc)



IV Ca EDTA Chelation Protocol

100cc Normal Saline
1 0cc Vitamin B6 (100mg/cc)1.0cc Vitamin B6 (100mg/cc)
0.25cc Vitamin B1 (100mg/cc)
0 25cc B complex 1000.25cc B complex 100
1.0cc Vitamin B12 (1000mcg/cc)
2.0cc Vitamin B5 (250mg/cc)2.0cc Vitamin B5 (250mg/cc)
3.0cc Vitamin C (500mg/cc)
2.0cc Magnesium Chloride (200mg/cc)g ( g )
1.0cc Potassium Chloride (2Meq/cc)
5 – 10cc Calcium DiSodium EDTA (300mg/cc) 

adjust per Cackcroft Gault Formula
0.1cc Heparin (5000U/cc)



Minimize PainMinimize Pain

Use MagnesiumUse Magnesium
• Reduce the discomfort of the infusion by releasing 
the heat in the bottle instead of the patientthe heat in the bottle instead of the patient.
– The combination of NaEDTA with Magnesium in the 
infusion bottle prior to administration releases eight (8) p g ( )
kcal of heat in an Exothermic reaction.  
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Minimize PainMinimize Pain

Alkinalize the solutionAlkinalize the solution
• Pain at the infusion site can be due to acidity of the 
solution. The EDTA solution becomes acidic due tosolution.  The EDTA  solution becomes acidic due to 
the release of Hydrogen ions when Mg++ is added to 
the EDTA.  (As the Mg++ is chelated by EDTA in the 
b ttl H+ (h d i ) l d)bottle, H+ (hydrogen ions) are released).
– The carrier solution can be made more alkaline by adding 
Sodium Bicarbonate
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Minimize PainMinimize Pain

Create an Isotonic solutionCreate an Isotonic solution
• Care must be taken to choose the ingredients for the 
carrier solution to balance the osmolarity Pain willcarrier solution to balance the osmolarity.  Pain will 
occur if the solution is Hypertonic (too concentrated) 
or Hypotonic (too dilute) in relation to the normalor Hypotonic (too dilute) in relation to the normal 
osmolarity of blood.
– An isotonic solution has a similar concentration to blood.
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Calculating dose of EDTACalculating dose of EDTA

• Acquire computer program to calculate dose• Acquire computer program to calculate dose
or

• 50 mg EDTA per Kg (LBW X 1.33) X   (CrCl/100)g p g ( ) ( / )
Glomerular Filtration Rate Computation

CrCl   =   (140  − Age)  X  (LBW  X  1.33)
( )(72  X  Cr) 

– CrCl = computed Creatinine Clearance, approximating renal 
glomerular filtration rate in ml/min

– Age =patient's age
– LBW = computed lean body weight in Kg.
– Cr = serum creatinine in mg/dL
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Cr = serum creatinine in mg/dL 
• For CrCl in women, multiply the above result by 0.85



Calculating dose of EDTA cont’d…Calculating dose of EDTA cont d…

LEAN BODY WEIGHT (LBW) IN KG AS USED IN ABOVE O G ( ) G S US O
COMPUTATIONS 

• Lean body weight for males is computed at 50 kg plus 2.3 
kg for each inch of height over 5 feet. 

• Lean body weight for females is computed at 45.5 kg plus 
2 3 k f i h f h i ht 5 f t2.3 kg for every inch of height over 5 feet. 

• Actual weight is used whenever actual weight is less than 
computed lean body weightcomputed lean body weight.
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Calculating dose of EDTA cont’d…Calculating dose of EDTA cont d…

• The dose is usually limited to a maximum ofThe dose is usually limited to a maximum of 
3.0 grams (widely accepted as the fully 
effective dose)effective dose).

• Correct for CrCl/100 only if computed creatinine 
clearance is less than 100 ml/min.

• Maximum rate of infusion is limited in NaEDTA 
to 1gm per hour.g p
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Case Study CaEDTA: Mr D.Case Study CaEDTA: Mr D.

• 81 year old male in good state of health y g
presents with concerns about fatigue and 
memory changes.  (He has trouble y g (
remembering names.)

• Pmhx – CAD MI hypercholesterolemiaPmhx  CAD, MI, hypercholesterolemia

• Pshx – CABG x3 ‐ Dec. 1984

d l l l• Meds – ASA, Atenolol, Plavix

• Occupation – Supervisor at Bear Sterns
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• Requests chelation therapy



Mr D cont’d…Mr D cont d…

• Ht: 5’ 3”Ht: 5  3

• Wt: 162lbs

C 2• Cr: 1.2

• Blood lead: 4 mcg/dl (ref range <10)

• EDTA dose calculated to be >3.0gm

• Provoked tests done with 1 5gm CaEDTAProvoked tests done with 1.5gm CaEDTA

• Treatment done with 2.0gm CaEDTA
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Mr D. 
cont’dcont d…
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Mr DAfter 10After 10

CaEDTA tx

Improved‐ Improved 
‐ Memory

‐ Energy
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Case Study NaEDTA: Mrs BCase Study NaEDTA: Mrs B

• 78 y.o. Female patient present for second opinion on 8 y o e a e pa e p ese o seco d op o o
Carotid Endarterectomy, s/p R retinal artery branch 
occlusion and Carotid Doppler showing B/L Internal 

id 50 59% icarotid artery 50‐59% stenosis.

• Patient complained of fatigue, change in vision right eye

EKG H lt it d E h h d f• EKG, Holter monitor and Echo showed no source for 
embolisation.

• Refused TEERefused TEE

• Refused Carotid Endarterectomy
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• Evaluation from Cardiologist #1 4/28/2005Evaluation from Cardiologist #1 4/28/2005
– Recommendations:

• TEETEE

• Urgent consultation with vascular surgeon for carotid 
endarterctomy

• Medical treatment:
– ACE inhibitor, statin medication, ASA

P ti t f d ll t t t• Patient refused all treatment
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Evaluation by me on 6/2006Evaluation by me on 6/2006

• 78 yo Female patient c/o fatigue and recent y p g
change in R visual field s/p R Retinal artery 
branch occlusion.

• PE – WNL except noticeable pale skin color 
and malaise

• Lab work WNL
• NaEDTA 3.0 gm qwk x 40 treatmentsg q
• After chelation, refer to new cardiologist for 
second opinion and retesting when complete 
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course of treatment
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Evaluation from Cardiologist #2Evaluation from Cardiologist #2

– Recommendation for:Recommendation for:
• TEE

• Medical treatment:
– ACE inhibitor, statin medication, ASA

• Repeat B/L carotid artery doppler
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Last Evaluation of Mrs. B 
by Dr Morrison

• After completion of 40 IV NaEDTA chelationAfter completion of 40 IV NaEDTA chelation 
treatments patient reported increased energy 
and had a visible improvement in color of skinand had a visible improvement in color of skin.

• Patient is on maintenance IV NaEDTA 3.0gm 
1x/month and still doing well1x/month and still doing well.
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SSummary
• By understanding how EDTA chelation worksBy understanding how EDTA chelation works 
you can safely and effectively administer 
treatment
– Remember – first do no harm and be prepared
– Replace minerals in between treatments

• Zinc and Iron if needed

– Be prepared for side effects
bl d h k d• Low blood sugar, vein irritation, change in kidney 

function

– Decrease pain during administration
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Decrease pain during administration



The Science Behind Chelation 
Therapy

Jeffrey A. Morrison, M.D.
103 Fifth Avenue, 6th Floor

New York, NY 10003
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INFORMED CONSENT FOR Mg EDTA or Ca EDTA CHELATION THERAPY 
 
 I ________________________________________________________, hereby give consent to 
Dr.__________________________, his associates, employees or staff, to perform intravenous EDTA chelation 
therapy (“Chelation Therapy”) for the purpose of treatment of atherosclerotic disease and /or heavy metal 
toxicity, and /or prevention of treatment of degenerative diseases.  I understand that Chelation Therapy is a 
standard therapy widely approved for the treatment of heavy metal toxicity , however, its usage is considered 
controversial for the generalized treatment of atherosclerotic vascular disease and other degenerative diseases, 
and the view that it is of benefit in the treatment of such disorders is accepted by a minority of the medical 
community and it is considered “experimental” by most physician, I am advised that my treating physician 
believes that Chelation Therapy does have positive clinical benefit.  I have been informed that other treatment 
approaches have been used in these conditions, including but not limited to bypass surgery or angioplasty and 
these alternatives have been explained to my full satisfaction.  As with any other medical procedure, a small 
percentage of patients do not respond to this therapy. 
 
I understand that the benefits of Chelation Therapy are much greater if I follow a healthy lifestyle (non-
smoking, weight control, proper exercise, proper diet, and nutritional supplementation).   I understand that an 
initial series of treatment are anticipated, and that these treatments may be extended over a number of months.  I 
have been informed that Chelation Therapy may need to be repeated from time to time in the future in order to 
maintain the benefits.  I understand that it is my option to stop at any time this treatment protocol without 
incurring any further expenses after I have directed that such treatment be stopped.   
 
I have been informed of possible risks and side effects including but not limited to discomfort at the injection 
site, thrombophelebitis, hypocalcemia, fatigue, muscle cramps, kidney problems including  nephrotoxicity, 
allergic reaction, congestive heart failure, liver disease, anticoagulation, lower blood sugar levels and / or 
hypoglycemia, mineral loss and generalized complaints.   If I have suffered from any previous kidney disease, I 
agree to execute a medical release so that all previous identified medical records of mine may be obtained from 
previous physicians, and I have disclosed openly any known previous disorders.  I understand that this therapy 
should not be used if I am pregnant unless I have a severe life threatening disease.  I understand that if I have a 
history of tuberculosis, Chelation Therapy may reactivate arrested tuberculosis and I agree to inform my 
physician of any occurrence of this disease.   I understand the nature of the proposed procedure and the risks 
and dangers have been explained to me to my full satisfaction. 
 
While I understand that there have been no warranties, assurances or guarantees of successful treatment made to 
me, I desire  to undergo this treatment after having considered the information contained in this document, the 
information provided to me through my conversations with my treating physician and though materials 
provided to me by the office to educate me about the treatment.  I acknowledge that I have had the opportunity 
to ask any questions of my physician with respect to the proposed therapy and the procedures to be utilized and 
all my questions have been answered to my full satisfaction.  My Signature on this agreement will constitute a 
full and final release of any legal responsibility resulting from the administration of Chelation Therapy in my 
case and/or any other medical treatment that may be necessary as a result thereof. 
 
I agree to have lab work performed and available to Dr. ______________ when requested.  I agree to schedule 
regular office visits with Dr. _________________ at the requested intervals in order to continue my Chelation 
treatments and maintain an up-to-date health history and working relationship with physician.  
 
 Patient Name: _______________________________________      Date: ______________________________ 
                                                      (Signature) 
 
 Patient Name: _______________________________________         Dr: ______________________________ 
                                              (Print or Typed Name)                                      



David W. Quig, PhD 

American College for Advancement in Medicine 
Chelation Therapy Workshop 

November 4‐5, 2009 
Las Vegas, Nevada 

Appropriate laboratory tests for metal toxicity  

Bio 
David Quig received his Masters degree in Human Nutrition from Virginia Tech, and his Ph.D. in 
Nutritional Biochemistry from the University of Illinois. He was then a Post‐Doctoral Fellow at Cornell 
University for five years, prior to serving as a Senior Cardiovascular Pharmacologist with a major 
pharmaceutical company for seven years. For the past 26 years, he has performed and published 
research pertaining to nutrition and chronic diseases. He regularly gives presentations at international 
and national biomedical conferences. Dr. Quig is currently Vice President, Scientific Support for Doctor’s 
Data, Inc. where he conducts studies pertaining to the effects of heavy metal and chemical toxicity on 
nutrition and metabolism and advises medical practitioners about the interpretation of laboratory test 
results and treatment options for their patients. 
 
 

Lecture Overview  
The basic concepts of metal toxicology will be presented with emphasis on the scientific rational for 
“beyond the standard of care” lab tests that provide clinically relevant information regarding exposure 
to, and net retention of toxic metals. The pros and cons of direct measurement of toxic metals in hair, 
whole blood and urine will be discussed, as well as objective tests for metal‐induced oxidative stress. For 
safe and efficacious urine provocation testing, prerequisite assessment of liver function, glomerular 
filtration and endogenous antioxidant protection/detoxification should be performed. Follow up testing 
to evaluate the efficacy of therapeutic metal detoxification will be addressed. 
 
 

Contact Information  
 
Doctor’s Data, Inc. 
3755 Illinois Ave.  
St. Charles, IL 60174 
 
dquig@doctorsdata.com  
 
 
 



Appropriate Laboratory Testing 
for Metal Toxicity
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Environmental Toxins

• WH O 30 40% of childhood illnesses• W.H.O. 30‐40% of childhood illnesses 
associated with environmental toxins

• C D C “The epidemic of epidemics of CVDC.D.C. The epidemic of epidemics of CVD 
and immunological and neurological disease 
is likely associated with environmentalis likely associated with environmental 
toxins”
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TOXIC METALSTOXIC METALS

OXIDATIVE STRESSOXIDATIVE STRESS

INFLAMMATIONINFLAMMATION
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Oxidative Stress: Exposure to Pb or Cd

• NHANES III, n = 10,098

• Significant independent association of both BPb 
and UCd with oxidative stress

(serum GGT, vit. C & E, carotenoids)

• “Pb & Cd‐induced oxidative stress should bePb & Cd induced oxidative stress should be 
considered among people with low exposure”

(means: BPb; 2 8 mg/dL UCd; 0 37 ųg/gm)(means: BPb; 2.8 mg/dL, UCd; 0.37 ųg/gm)

Environ Hlth Prosp (2006)114:350 54
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Glutathione

• λ glutamylcysteinylglycine

SHSH

• Intracellular Protective Functions

A ti id t ( d t t )Antioxidant (redox state)

Conjugation of metals and chemicals

Activation of immune function

Inhibit replication of retrovirusesInhibit replication of retroviruses

Proc. Nat. Acad. Sci. (1997) 94 AIDS Res. Hum. Retrovir. (1992) 8
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Proc. Nat. Acad. Sci. (1997) 94 AIDS Res. Hum. Retrovir. (1992) 8
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Depletion of GSH with:

• Metal Toxicity  • Aging 

• Chemical toxicity

• CVD

• Radiation Exposure

• Chronic stress

• Diabetes

• Cancer

• Anxiety

• Chronic fatigue

• Neurological diseases

• Extreme exercise

g

• Autism

• DrugsExtreme exercise  Drugs

J Neurol Sci(2008)[Epub]  AJCN(2004)80:1611  Prostaglandins Leukot 
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Fatty Acids(2002)67:341    J Lab Clin Med(1992)120 Clin Chim 
Acta(2003)333:19



RBC Total GlutathioneRBC Total Glutathione

(900 - 1,900)

~ 30% below minimum 30% below minimum

• Find “source” of oxidative stress• Find  source  of oxidative stress
• Support intracellular GSH (e.g. whey protein, oral    
liposomal GSH, iv GSH, N‐AC)
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DNA Oxidative Damage and 
Environmental AsEnvironmental As

• 10‐12 yo students, 2 schools (n ≅ 50 each)
• School A: adjacent to, and downwind of 8 power 
plants, B: upwind, suburban areasp , p ,

School
Urine A B

As (μg/gm) 21 (4) 10 (1)

8-OHdG (ng/gm) 19 (2) 8 (1)
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Oxidative Damage to DNA:                         8‐
OH 2’ deoxyguanosine (8OHdG)OH‐2 ‐deoxyguanosine (8OHdG)

**

3X idi d DNA th3X > oxidized DNA than average
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Oxidative Stress, Metals Exposure

• 50 yo male, hypertension

• RBC GSH = 652 (900 1 900 ųmoles/L)• RBC GSH = 652 (900 ‐1,900 ųmoles/L)

• 8‐OHdG =  26.1 (< 8.5 ng/mg cr)

• Blood Metals

Cd = 8.2 (< 4 ųg/L)   Hg = 3.6 (< 2 ųg/L) 
Pb = 2.7 (< 2 ųg/L)

• Smoker, 18 amalgamsSmoker, 18 amalgams

American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada
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RBC GSH Distribution

50

60

n 1040

40

50
min 565

max 2514

30
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> 95th percentile

0
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Basic Toxicologygy

R th ( ) f !R th ( ) f !Remove the source(s) of exposure!Remove the source(s) of exposure!
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ADHD / Tourette’s SyndromeADHD / Tourette s Syndrome

• 10 y.o. male
• Learning problems, physical / verbal ticsLearning problems, physical / verbal tics
• Hair lead: 10 μg/gm (99th percentile)
Ch k d f t i t l t ti• Checked for neurotoxic metal retention

40 mg/kg glycine (oral)
DMSA (10 mg/kg) 
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DMSA/ l i h ll10 yo male DMSA/glycine challenge10 yo male

Pb = 110 μg/gmPb  110 μg/gm
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The Source

• Soil in the yard• Soil in the yard

• Lead level: 7,1087,108mg/kgmg/kg

•• E.P.A. safety level: E.P.A. safety level: 400400mg/kgmg/kg

$$ t i l t t$$ t i l t t•• $$  toxic real estate$$  toxic real estate
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Glycine : Assisting Agent

40 /k l i ll b 2 h b f• 40 mg/kg glycine orally ~ about 2 hrs. before 
provocation test

•• Use in CONJUNCTION Use in CONJUNCTION with agents                   
( logK‐ Hg; 9‐13 Al; 8‐10 Pb & Sb; 8‐9)( logK Hg; 9 13, Al; 8 10, Pb & Sb; 8 9) 

• Not to be used alone

Envir Hlth Perspect (1986)65:363 411 Pangborn(1995) DDI/Bionostics
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Envir Hlth Perspect (1986)65:363‐411  Pangborn(1995), DDI/Bionostics    
Quig, Townsend Letter, June 2007



Basic Toxicology

EEExposureExposure

AssimilationAssimilation

RetentionRetention

ToxicityToxicity
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ToxicityToxicity



Chronic Metal Toxicityy

• Exposure→ Assimilation→ Retention→Toxicity
• NOT generally accepted as requiring treatment• NOT generally accepted as requiring treatment

“ Sub clinical metal toxicity ”“ Sub clinical metal toxicity ”
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Chronic Metal Toxicity

• “Sub‐clinical” metal toxicity = subsub‐‐thresholdthreshold

i i di id li di id l i i i hibi d• For a given individualindividual, toxicity is exhibited 
when the level of net retention net retention exceeds 
physiological tolerance.
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Net Retention

• Relative rates of assimilation and excretion• Relative rates of assimilation and excretion.

• Excretion is highly variable and determined by 
protein expression (GSH, MT), nutritional 
status, antibiotic use, life style, and total toxic 
load.
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Assessment of Exposure: Hair

• Excretory tissue that binds circulatingmetals

• Concentratesmetals cumulatively

• Hair Me‐Hg 200‐300X > than blood HgHair Me Hg 200 300X > than blood Hg

• Useful for recent/ongoing EXPOSURE
• Hair As, Tl, Hg, & Pb can provide firm evidence 
of cause of deathof cause of death

Arch Environ Hlth (1980) atsdr cdc gov/HAV/hairanalysis/6 2htm
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Arch Environ Hlth (1980)   atsdr.cdc.gov/HAV/hairanalysis/6.2htm
Handbook on Metals in Clinical & Analytical Chemistry e. Seilier et al. 
(1994)



Pubic Hair Metals: Machinist / Welder

Sb, As

Cd,Cd, PbPb
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Machinist / Welder (cont’d)
( Mn Cr Mo Co Fe)( Mn, Cr, Mo, Co, Fe)

**
*

*
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**



Assessment of Exposure: Bloodf p

R t i• Recent or ongoing exposure

• Toxicokinetic models; shortest T1/2;

• NO indication of net retention

“S d d f ” i ill bl d Pb• “Standard of care” is still blood Pb
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Goyer RA et al. Environ Hlth Perspect (1995)103:1048‐
52



Fish 3X / week

**
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Unprovoked Urine: As Exposurep p

• Organic As+5 rapidly excreted w/in 48 hrs. of 
consumption of shellfish

•• PREVENT ALARMISM !PREVENT ALARMISM !

Do prepre and postpost urinalysis initially and abstainDo prepre‐‐ and post post urinalysis initially, and abstain 
from fish and shellfish a week prior to provocative 
challengeschallenges.
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Unprovoked 1st AM Urine

As = 1,930 As = 1,930 μμg/gmg/gm 
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“All You Can Eat Crab Fest” night before



For Your QuiverQ

The measurement of lead excreted in urine following 
an injection of Ca‐Na2‐ EDTA has been used to detect 
elevated body burden of lead in adults (2,3,4,5) and 
children (6,7), and isis considered to be a reliable considered to be a reliable 

measure of  the potentially toxic fraction of the lead measure of  the potentially toxic fraction of the lead 
body burdenbody burden (8).
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www.atsdr.cdc.gov/toxprofiles/tp13.html#



Assessment of Retention

•• The precedent has been setThe precedent has been set assess the netThe precedent has been setThe precedent has been set, assess the net 
retention of metals using EDTA, DMPS or DMSAEDTA, DMPS or DMSA

• Pre vs Post provocation urinary metals• Pre‐ vs. Post provocation urinary metals

(1) objective assessment of body burden

(2) legal/medical board considerations

• Monitor efficacy with identical challenges after    y g
5‐10 treatments 
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Pharmacological Provocations

E t ll l t t• Extracellular, aqueous compartments

• Do NOT appreciably cross a healthy BBB

• Ca‐EDTA, DMPS & DMSA provocations do not 
directly reflect retention in the CNSdirectly reflect retention in the CNS

• Significant kidney “flush”

J Pediatr(1997)130:966‐71  Occup Environ Med (1995)52:13‐19 Fund 
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( ) p ( )
Appl Toxicol(1995)25:233‐40 J Pharmacol Exp Ther (1987)243:804‐3



Evaluations Prior to Provocation

/• Blood chemistries (e.g.CBC w/ differential, 
creatinine, BUN, liver enzymes)

• Oral DMSA / DMPS

GI t C h i St l A l iGI symptoms → Comprehensive Stool Analysis
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DOCUMENT Assessment of Kidney 
Function!Function!

• Many toxic metals are nephrotoxic

• Agent‐metal complexes excreted primarilyAgent‐metal complexes excreted primarily 
through the kidneys

• Dosage of agent proportional to relative 
efficiency of creatinine clearance

• Avoid acute renal failure!
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Assessment of Glomerular Filtration

• Serum creatinine  (Cockcroft‐Gault Equation)( q )

• Elderly and others with very low muscle mass, 
serum creatinine aloneserum creatinine alone 
inadequate/insensitive for detection of 

dcompromised GF

• Creatinine clearance: timed urine (6 h), and ( ),
blood draw
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Arch Intern Med (2003)163:356‐60
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Dysbiosis and Sulfur Compounds

• N‐AC, ALA and DMSA, DMPS (po) exacerbate 
GI symptoms

• Urease+ bacteria (e g Citrobacter freundii)• Urease+ bacteria (e.g. Citrobacter freundii) 
produce H2S and NH4 from cysteine (N‐AC).

• Assess GI health/integrity: Clean up GI tract 
BEFOREBEFORE using oral SH‐ compounds

Dial Transplant (1995); 10:696‐8 Dr. S.Cave, ACAM 11/03 Manual of
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Dial Transplant (1995); 10:696 8   Dr. S.Cave, ACAM 11/03   Manual of 
Clinical Microbiology, 6th edition.  Washington, DC: ASM Press; 1995.



Fungal Methylation of Hg

• C albicans and S cerevisiae incubated with• C. albicans and S. cerevisiae incubated with 
HgCl2

• Both species transformed Hg to MeHg in 
proportion to Hg added

• Survival mechanism for yeast, increased 
toxicity to hosttoxicity to host
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Appl. Environ. Microbiol.(1991)57:245‐7



FDA Status of Agents

• Ca‐Na2‐EDTA: FDA approved in the 50s (Pb)Ca Na2 EDTA: FDA approved in the 50s (Pb)
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DMPS
d il bl f• DMPS:  Not FDA approved, available from 

compounding pharmacies
d lf d2,3‐dimercaptopropane‐1‐sulfonic acid

HH HH HH

HH

CC

SS

HH CC

S

CC SOSO33
-- ,Na,Na++

HH HH
HHSS S
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(Informed consent)



DMSA

• Chemet™: FDA approved for Pb “poisoning” 
in children in 1990in children in 1990

2,3‐meso‐dimercaptosuccinic acid
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Ca‐Na2‐EDTA

• Ca-Na -EDTA: slow infusion/fast• Ca-Na2-EDTA: slow infusion/fast 
drip

• 50 mg/kg, not to exceed 3 gm

• T1/2 about 30-45 minutesT about 30 45 minutes

• 6 hr. urine collection
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Ca‐ Na2‐EDTA (cont’d)

• No biotransformation• No biotransformation

• Contraindicated when blood Pb > 80μg/dL*
• Different application vs Mg‐Na2‐EDTA slow 
drip (1 5 – 3 hrs )drip (1.5  3 hrs.)

• Orally 5‐10 % absorbed
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DMPS

• Intravenous:  T1/2α < 1 hr. 

Oral T1/2α 9 hr• Oral: T1/2α ∼ 9 hr.
• ~ 55 % absorbed (peak at 2 hrs.)

• Forms dimers and, mixed disulfides (GSH, cysteine)

• Primarily urinary excretion, lesser biliary fecaly y , y

• Enterohepatic circulation‐ not blocked by charcoal 
but 3X ↑ fecal As w/ oral DMPS & cholestyraminebut, 3X ↑ fecal As w/ oral DMPS & cholestyramine

Fund Appl Toxicol (1990)14:598 607
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Fund Appl. Toxicol (1990)14:598‐607                                  
Dimaval® Scientific Monograph (2008)



Urinary Hg Excretion Post DMPS
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Dimaval® Scientific Monograph (1997)



Urinary Hg Before and After 
DMPS Challenge

Urinary Hg Before and After 
DMPS ChallengeDMPS ChallengeDMPS Challenge

ug Hg / 6hug Hg / 6h

Before AfterBefore
Dental techs (10) 5  ± 1
Dentists (5) 3 ± 1

After
424 ± 85
162 ± 52Dentists (5) 3  ± 1

Controls (13) 1  ± 0.2
162 ± 52
27 ± 3

(300 mg DMPS oral)
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J Pharmacol Exp Ther (1995)272:264‐74



DMPS Challenges

• IV: 3‐5 mg/kg (250 mg max) slow push (5‐10 min )IV: 3‐5 mg/kg (250 mg max), slow push (5‐10 min.)

• Oral: 10 mg /kg BW  (5 mg/kg children), empty 
stomach (empty bladder)stomach (empty bladder)

• With hold food about 2 hrs.

• Encourage ∼ 0.5L fluid over next few hrs.
• Collect all urine for 6 hrs.
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DMPSbackfire.comf

Bonnie's Report

…I never knew DMPS had propane in it either.  
This is very interesting because I could noThis is very interesting because I could no 

longer tolerate the steaks or meat cooked on 
the grillthe grill.
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DMPS “Frontfire.com”

31 f i l h di• 31 y.o.f., ventricular tachycardia, 
demyelinating neuropathy with ↑ weakness

• DMSA 15 days,  no ↑ urine As
• Progressive neuropathy (face quadriplegic)• Progressive neuropathy (face, quadriplegic), 
ventilator dependent

• Started iv DMPS @250mg q4hrs for 12 days

American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada

J Toxicol Clin Toxicol (2000) 38:777‐780



DMSA General

• Does NOTNOT ↑ brain Pb or Hg levels

↓ b i Pb d H l l ( i l di )• ↓ brain Pb and Hg levels (animal studies)
• Increases urinary Pb, Hg and As in humans, y , g ,
NOT Al, U or Tl

Arch. Toxicol.(2002)76:437‐31  Toxicol(1989)54:323‐33        Toxicol 
(2002)177 186 97 E i T i l (2001)9 173 84 T i l A l
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(2002)177:186‐97     Envir. Toxicol.(2001)9:173‐84  Toxicol Appl 
Pharm(1999)161:283‐93



Pre‐ProvocationPre‐Provocation

Pb

Tl
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Post‐DMSAPost‐DMSA

Pb = 130

Tl (same as pre)
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Clinical Pharmacology: DMSAgy

• Oral: 20-25% absorbed T1/2α 4 hrs• Oral: 20-25% absorbed, T1/2α ∼ 4 hrs.

• Peak plasma ∼ 3 hrs., rate urinary 
excretion   ∼ 4 hrs.

• Urinary excretion: 90% as mixedUrinary excretion: 90% as mixed 
disulfides with 2 cysteines (1:2)

J Nutr Envir Med(1998)8 219 31 PDR(2005) Toxicol(1995)97 23 38
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J Nutr Envir Med(1998)8:219‐31  PDR(2005)  Toxicol(1995)97:23‐38       
J Pharmacol Exp Therap(1993)267:12‐21



Bolus DMSA Challenge

20 30 DMSA/k BW l b l• 20‐30mg  DMSA/kg BW as oral bolus on 
empty stomach (≤ 2 gms)

• With hold food about 2 hrs.

• Encourage 0 5L fluid over next few hrs• Encourage ∼ 0.5L fluid over next few hrs.
• Collect all urine for 6 hrs.
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J Nutr Envir Med (1998) 8:219‐231



     DMSA SUPPOSITORY: LEAD
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Mobilization of Metals

• Determined by:

1. Relative affinitiesaffinities (stabilty constants)1. Relative affinities affinities (stabilty constants)

2. Mass competitionMass competition

3. Competition with endogenous ligandsendogenous ligands

(Hg++ binds protein‐SH‐ at logK ∼ 1040)(Hg binds protein SH at logK  10 )
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Stability Constants: DMPS
Metal ion logK1 logK2

Hg2+                                     27                 36

Ag2+                                       25                 35

CH H 1+ 21 31CH3-Hg1+ 21                 31

Cu2+ 18                 29

Cd2+                                      18                 26

Pb2+ 17 25Pb2+ 17                25

Zn2+                             15                25
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Dimaval Scientific Manual (2008)



Stability Constants: EDTA
LogK

Hg2+

PbPb2+2+ 18.418.4

Hg2+                                

21

Cu2+, Ni2+                      18.3

CdCd2+2+,Al,Al3+3+,, ZnZn2+                 2+                 16.116.1

Fe2+ 14 4Fe2                                 14.4

Mn2+                               13.4
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Chemistry of Metal Chelate Compounds (1978)



Efficacy of Agents to Remove Hg

• Rabbits exposed to HgCl2
• Kidneys slices incubated with “chelators” at 
equivalent concentrations

Reduction in tissue Hg/μg DNA

DMPS 86%* DTT 55%DMPS 86% DTT 55%

DMSA 65%* Lipoic acid     35%

D‐Pen 60% EDTA 20%
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Toxicol. (1997) 116: 67‐75*(p<0.05)



Slow Push CaSlow Push Ca‐‐NaNa22‐‐EDTAEDTA
Urine Metals Increase*
Lead                              147‐X

Zinc                                 32‐X

Manganese                   15‐X

I 7 4 XIron                                7.4‐X

Cadmium                        7‐X

Antimony                      4.4‐X
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n=14, *p<0.05 Quig, Filidei, Whitaker (2002)



Summary: Lab Tests
• Exposure (very recent or ongoing)

Blood and unprovoked urinep
Hair (longer temporal window)

(Elevated RBC GSH induced)(Elevated RBC GSH, induced)

• Net retention

C i f d k d iComparison of pre and post provoked urine

(Low RBC GSH)

↑ oxidized DNA damage ( urine 8‐OHdG)
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Take Home Messages

• Assess status of liver & glomerular filtration. 

• Apply pharmacokinetic factsfacts. 

• Do pre (1st AM) and post provocationDo pre (1st AM) and post provocation 
urinalysis initially

( )( ) f• Remove source(s)source(s) of ongoing exposure.

• Monitor efficacy of detoxification:y

Repeat challenge after 5‐10 treatments
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Metal 1st Choice 2nd Choice

Hg, MeHg DMPSor DMSA

Pb DMSA/EDTA DMPS

As DMPS/EDTA DMSA

Cd EDTA EDTA

Sb, Sn DMPS/DMSA EDTA

Pt, Ti DMPS EDTA

Fe, Al EDTA DFOFe, Al EDTA DFO

Tl Prussian Blue
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Toxicol (1995)97:23‐38



Urinary Porphyrins: Biomarkers ofUrinary Porphyrins: Biomarkers of 
Xenobiotic Toxicityy
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Porphyrins and Heme Biosynthesisp y y

• Porphyrinogens: intermediates in heme 
biosynthesis (documented in 1934)

• Porphyrias are inherited or acquired (toxicants)Porphyrias are inherited or acquired (toxicants)

• Toxicants inhibit specific enzymes→ intermediates 
excretedexcreted

• Very high flux: rapid and large ↑ in intermediates
• Kidneys: high biosynthesis and, accumulation of 
toxicants
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Mercury Specific Porphyrins
• Penta, precopro unknowns, copro III
• MeHg‐fed rats: dose duration urine Hg ↓ w/• MeHg‐fed rats: dose, duration, urine Hg.  ↓ w/ 
DMPS dosing

• Correlated w/ severity of ASD & oxidative stress• Correlated w/ severity of ASD & oxidative stress 
(not Asperger’s)

• Dentists: UHg, neurological deficits.  Most extreme 
w/ CPOX4 polymorphism

J Toxicol Env Hlth(1993)40:235  Can J Physiol Pharm(1996)74:210  Toxicol 
Sci(2001)61:234  Toxicol Appl Pharmacol(2006)214:99, (2005)206:113  
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Porphyrins(2005)14:93  J Neurol Sci(2008)Epub   Toxicol 
Lett(2006)161:159



Uro I Uro III

UROD Uroporphyrinogen decarboxylase  
(URODC)

Hepta I Hepta III

HHexa I

P t I

Hexa III

↑ Penta IIIPenta I ↑ Penta III

↑↑CPOX4
UROD

*
*

↑↑ Corpro III
Coproporphyrinogen oxidaseM

CPOX4Copro I *
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UROD

• 4 decarboxylations by the same enzyme (cytosol)y y y ( y )

uro → hepta → hexa→ penta → copro

• Complex dimeric protein with 2 active sites• Complex dimeric protein with 2 active sites

• Decarboxylations ↓ polarity, more susceptible to Hg 
inhibition

b ( )
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Mercury Poisoned Child

Specimen Hg Level Reference

Whole blood 82 μg/L < 5

Random urine 15 μg/gm  < 5

Post‐DMSA urine          85 μg/gm  NA
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Organochlorines?

*

*
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Porphyrins Affected by Toxins

• As: Uros, high copro I : copro III ratio, g p p
• Hg: Penta,, copro III, precorpro unknowns I&III
• Pb: copro III, Zn‐protoporphryn, (ALA)Pb: copro III, Zn protoporphryn, (ALA)
• Hexachlorobenzene, dioxin: uros, hepta, hexa
• Methyl chloride PVC PBbiphenyl: copros• Methyl chloride, PVC, PBbiphenyl: copros

R l t th l tibi ti d ti l i• Rule out ethanol, antibiotics, sedatives, analgesics, 
estrogens, oral contraceptives, liver dz, anemias 
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UROD Inhibition by Organochlorines
Porphyria Cutanea Profile (HCB)Porphyria Cutanea Profile (HCB)
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Arch Dermatol (1999)135:400‐4



Take Home Messages

• Urinary porphyrin profiles are valid biomarkers of 
inherited and toxicant‐induced disruption of hemeinherited and toxicant‐induced disruption of heme 
biosynthesis

• To icants incl de metals and chemicals that elicit• Toxicants include metals and chemicals that elicit 
specific profiles

• High levels of toxicants are required

• Porphyrin analysis DOES NOT replace provocations!

• May provide information about chemical toxicants
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The role of dentistry in causing and preventing heart disease 

Bio 
Reid L. Winick, D.D.S. is a graduate of New York University College of Dentistry. He has extensive 
experience in General Dentistry, as well as in TMD and Craniofacial Disorders. Dr. Winick is the founder 
and president of Dentistry for Health New York, a green and sustainable dental practice designed as a 
haven for overall wellness. He is committed to the environment and to the health and wellness of his 
patients’ mind, body, and spirit. Dr. Winick is past co‐founder and director of the Facial Pain/TMD Clinic 
at NY Eye & Ear Infirmary. He has completed numerous continuing education courses with an emphasis 
on TMD & cervical dysfunction, Neural Therapy and Biological Dentistry. Dr. Winick is a segment host for 
a nationally syndicated radio show called, "SafeKiss." Dr. Winick also lectures, writes, and teaches on 
Green Dentistry, TMD, head, neck & facial pain. 
 

Lecture Overview  
Years ago we have all been taught the prime focus of the oral cavity was to initiate the digestive process 
as food passes inside a 9m (30 ft) long duct called digestive tube. The tongue detects food's flavor, size, 
composition, texture and temperature. By chewing the food, the surface of the elements exposed to the 
action of the digestive juices is increased. Thus, the digestive process begins. 
 
Over the past ten years of ongoing medical/dental research, Dentists have been inspired by the words of 
Charles Mayo who noted, over 90 years ago, that people who keep their teeth live an average of ten 
years longer than people who do not. There's been a huge paradigm shift in almost every aspect of 
periodontal diseases. Modern research has repeatedly demonstrated that the old traditional concepts of 
etiology and treatment were fundamentally flawed. The old simplistic concept that calculus caused 
periodontal disease has been replaced with a more scientific and accurate concept wherein specific 
bacterial infections trigger destructive immunological reactions. 
 
Recently, the former Surgeon General Donna Shalala said in her address of 2000: “The terms oral health 
and general health should not be interpreted as separate entities. Oral health is integral to general 
health; this report provides important reminders that oral health means more than healthy teeth and 
that you cannot be healthy without oral health”. “A thorough oral examination can detect signs of 
nutritional deficiencies as well as a number of systemic diseases, including microbial infections, immune 
disorders, injuries, and some cancers." 
 
The goal of my presentation will be to inform and educate about the details of the systemic pathways 
that the oral cavity plays a role in, with regard to cardiovascular disease.  
 
I will finish the presentation with natural wellness solutions to improve the environment of the oral 
cavity in order to support gastrointestinal health that the members of ACAM are pursuing for their 
patients. In addition, we will discuss how to foster a team relationship with their local dentist. 
 

Contact Information  
 
Dentistry for Health New York  
120 East 56th Street, 12th Floor 
New York, NY 10022 
reid@dfhny.com 
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Oral Systemic History
• Charles H. Mayo  1865-1939y
• Westin A Price, DDS 1870-1948
• Royal Lee, DDS, 1885-1967
• Perry A. Ratcliffe, DDS
• Donna Shalala- The Surgeon General’s Report



Charles H. Mayo

• Co-founder of Mayo Clinic with brother 
William 1919

• World’s first integrated group practice
• Pioneered medical specialization
• Mayo noted over 90 years ago, that 

“people who keep their teeth live an 
average of ten years longer than peopleaverage of ten years longer than people 
who do not “



Weston Price, DDS
• Called the Charles Darwin of 

Nutrition
• Also the father of preventativeAlso the father of preventative 

dentistry
• Noticed overall health was related 

to the health of teeth & gumsg
• What is it in our diets that land so 

many people in my dental chair?
• Studied 14 primitive culturesStudied 14 primitive cultures
• The farther he got from civilization 

the fewer cavities he found
• Practiced nutrient dense whole• Practiced nutrient dense, whole 

foods organic diet



• DDS Marquette U. 1924

Royal Lee, DDS • Presented “Systemic causes of 
dental caries” written at age 16

• Hundreds of patents in electric p
field including motor speed 
controller for dentists

• Fought the FDA for whole, 
fnatural unadulterated food with 

vitamins in tact
• Founded Standard Process 

Vit iVitamins
• Lee Foundation largest 

clearinghouse for nutritional 
i f tiinformation



Perry A. Ratcliff, DDS
• 34th Person to receive Periodontal• 34th Person to receive Periodontal 

Specialty license
• Leader in non surgical 

periodonticsperiodontics
• Pioneer in Oral-Systemic Links-

HIV, herpes, chlamydia
• Research in Volatile Sulfur• Research in Volatile Sulfur 

Compounds chlorine dioxide and 
gram negative bacteria

• Founded Rowpar• Founded Rowpar 
Pharmacueticals 1991

• 16 patients for CLO2 in dental 
productsproducts



A Growing Body of Evidence
The former Surgeon General 
Donna Shalala who said in her 
address of 2000:
“The terms oral health and 
general health should not be 
interpreted as separate entities. 
O l h lth i i t l t lOral health is integral to general 
health; this report provides 
important reminders that oral 
health means more than healthyhealth means more than healthy 
teeth and that you cannot be 
healthy without oral health”. .
Periodontal disease is linked toPeriodontal disease is linked to 
diabetes, heart disease, stroke .. 
And pre-term birth



• “If I needed to remove either theIf I needed to remove either the 
Medical or Dental component of my 
Clinic I would keep the Dental becauseClinic, I would keep the Dental because 
chronic problems will not resolve 
without Biological Dental care ”without Biological Dental care…  

• Dr Thomas Rau Director of Paracelsus• Dr. Thomas Rau, Director of Paracelsus 
Clinic, Switzerland.



Pathogenesis of Periodontitisg
Page RC. Ann Periodontol 1998

B t i lBacterial 
Challenge

Clinical Signs of 
Periodontal 

Disease
LPS

Host Immune and

LPS, 
Antigens

PMNs, Antibodies

CytokinesHost Immune and 
Inflammatory                

Response
Connective Tissue & 

Bone MetabolismProstaglandins
Cytokines

MMPs

Environmental Risk Factors and Genetic Risk Factors



Pathogenesis of Periodontitisat oge es s o e odo t t s
• Current Concepts:

Bacteria are necessary for disease but not sufficient- Bacteria are necessary for disease, but not sufficient 
to cause disease in all people
- Disease initiation and progression also require 
susceptible host
- Host factors play major role in pathogenesis of 
periodontal diseaseperiodontal disease
- This is very similar to other inflammatory disease, 
where variability in host response is a major 
determinant of clinical diseasedeterminant of clinical disease



Concepts of PeriodontitisConcepts of Periodontitis

P i d titi i i fl t di• Periodontitis is an inflammatory disease
- It is not just about bugs
P i d titi i l di• Periodontitis is a mucosal disease



Pathogenesis of Periodontitisat oge es s o e odo t t s

Risk factors and indicators for periodontitis:

•Past hx of periodontitis

C i d h t d f

•Smoking

•Systemic diseases
•Compromised host defense             

•Stress                 

•Poor oral hygiene

y

•Genetic factors

•Advancing age
oo o a yg e e

•Dental care status
•Race, ethnicity

•Male gender



Concepts of PeriodontitisConcepts of Periodontitis

• Periodontitis and periimplantitis are inflammatory• Periodontitis and periimplantitis are inflammatory 
mucosal diseases

• Presence of teeth/implants presents major p p j
challenge to host



The Presence of Toxicant Producing MicrobesThe Presence of Toxicant Producing MicrobesThe Presence of Toxicant Producing Microbes The Presence of Toxicant Producing Microbes 
Within the Radicular Dentin of Vital and NonWithin the Radicular Dentin of Vital and Non--

vital Teeth: Implications for Systemic Diseasesvital Teeth: Implications for Systemic Diseases

ByBy
BOYD E. HALEY, Ph.D.BOYD E. HALEY, Ph.D.

PROFESSOR PROFESSOR 
DEPARTMENT OF CHEMISTRYDEPARTMENT OF CHEMISTRYDEPARTMENT OF CHEMISTRYDEPARTMENT OF CHEMISTRY

UNIVERSITY OF KENTUCKYUNIVERSITY OF KENTUCKY



Questions

•• Do toxicant producing microbes reside within the Do toxicant producing microbes reside within the 
dentinal tubules of vital but periodontallydentinal tubules of vital but periodontallydentinal tubules of vital but periodontally dentinal tubules of vital but periodontally 
diseased teeth?diseased teeth?

•• If so, what about nonIf so, what about non--vital, endodonticallyvital, endodonticallyIf so, what about nonIf so, what about non vital, endodontically vital, endodontically 
treated teeth?treated teeth?
•• In other words, are periodontally diseased teeth and In other words, are periodontally diseased teeth and 

endodontically treated teeth infected?endodontically treated teeth infected?
•• What do studies published in the dental literature What do studies published in the dental literature 

have to say?have to say?have to say?have to say?



Occurrence of Invading Bacteria in Radicular Dentin of Occurrence of Invading Bacteria in Radicular Dentin of 
P i d t ll Di d T th Mi bi l i l Fi diP i d t ll Di d T th Mi bi l i l Fi di

•• Journal of Clinical PeriodontologyJournal of Clinical Periodontology, Vol. 24,, Vol. 24,
Periodontally Diseased Teeth: Microbiological FindingsPeriodontally Diseased Teeth: Microbiological Findings

•• pp.478pp.478--485, 1997485, 1997
•• 11Giovanna Giuliana, Giovanna Giuliana, 22Pietro Ammatuna, Pietro Ammatuna, 

Giuseppe Pizzo, Giuseppe Pizzo, 22Francesca Capone, Francesca Capone, 
11Matteo D’ AngeloMatteo D’ Angelo

•• 11Department of Periodontology and Department of Periodontology and 
22Departmentment of Hygiene and Microbiology, Departmentment of Hygiene and Microbiology, 
University of Palermo ItalyUniversity of Palermo ItalyUniversity of Palermo, Italy.University of Palermo, Italy.



•• “Fi di“Fi di dd bb l bl b didi hh i di di di d
Giuliana et al., (1997) Giuliana et al., (1997) J. Clin. PeriodontolJ. Clin. Periodontol. 24:478. 24:478--485485
•• “Findings“Findings supportedsupported byby laboratorylaboratory studiesstudies havehave indicatedindicated

thatthat periodontalperiodontal pathogenspathogens maymay penetratepenetrate connectiveconnective
tissue,tissue, epitheliumepithelium andand epithelialepithelial cellscells..””

•• “I“I i ili il f hif hi b t i lb t i l i ii i ff thth tt•• “In“In aa similarsimilar fashion,fashion, bacterialbacterial invasioninvasion ofof thethe cementumcementum
andand radicularradicular dentindentin waswas thoughtthought toto bebe importantimportant inin
pathogenesispathogenesis ofof periodontalperiodontal diseasedisease inin 18901890,, whenwhen MillerMiller
describeddescribed bacteriabacteria invadinginvading thethe radicularradicular dentindentin ofofdescribeddescribed bacteriabacteria invadinginvading thethe radicularradicular dentindentin ofof
periodontallyperiodontally diseaseddiseased teethteeth..””

•• “More“More recently,recently, observationsobservations usingusing lightlight microscopic,microscopic,
scanningscanning electronelectron microscopicmicroscopic andand culturalcultural studiesstudies havehavescanningscanning electronelectron microscopicmicroscopic andand culturalcultural studiesstudies havehave
suggestedsuggested thatthat bacteriabacteria probablyprobably invadeinvade cementumcementum andand
radicularradicular dentindentin andand dentinaldentinal tubulestubules actact asas reservoirsreservoirs ofof
periodontalperiodontal pathogenspathogens..””pp p gp g

Miller, W.D. (1890). The microorganisms of the human mouth.
The local and general diseases which are caused by them.
S.S. White Dental Manufacturing. New York, NY.



Giuliana et al., (1997)Giuliana et al., (1997) J. Clin. PeriodontolJ. Clin. Periodontol. 24:478. 24:478--485485

•• “Invading bacteria were detected in “Invading bacteria were detected in 14 (53.8%)14 (53.8%) samples from samples from 
periodontally diseased teeth ”periodontally diseased teeth ”

Giuliana et al., (1997) Giuliana et al., (1997) J. Clin. PeriodontolJ. Clin. Periodontol. 24:478. 24:478 485485

periodontally diseased teeth.”periodontally diseased teeth.”
•• “The bacterial concentration ranged from 831 to 11,971 “The bacterial concentration ranged from 831 to 11,971 

CFU/mg (mean CFU/mg (mean ±± standard deviation: 3043 standard deviation: 3043 ±± 2763).”2763).”
•• “Micro“Micro organisms identified included putative periodontalorganisms identified included putative periodontal•• MicroMicro--organisms identified included putative periodontal organisms identified included putative periodontal 

pathogens such as pathogens such as Prevotella intermediaPrevotella intermedia, , Porphyromonas Porphyromonas 
gingivalisgingivalis, , Fusobacterium nucleatumFusobacterium nucleatum, , Bacteroides forsythusBacteroides forsythus, , 
Peptostreptococcus microsPeptostreptococcus micros and and Streptococcus intermediusStreptococcus intermedius.”.”

•• “These findings suggest that radicular dentin could act as “These findings suggest that radicular dentin could act as 
bacterial reservoir from which periodontal pathogens can bacterial reservoir from which periodontal pathogens can 
recolonize treated periodontal pockets, contributing to the recolonize treated periodontal pockets, contributing to the 
failure of therapy and recurrence of disease ”failure of therapy and recurrence of disease ”failure of therapy and recurrence of disease.failure of therapy and recurrence of disease.



Ultrastructural Observations on Bacterial Invasion in Ultrastructural Observations on Bacterial Invasion in 
Cementum and Radicular Dentin of PeriodontallyCementum and Radicular Dentin of PeriodontallyCementum and Radicular Dentin of Periodontally Cementum and Radicular Dentin of Periodontally 
Diseased Human TeethDiseased Human Teeth

Journal of PeriodontologyJournal of Periodontology, Vol. 59, pp.493, Vol. 59, pp.493--503, 1988503, 1988Journal of PeriodontologyJournal of Periodontology, Vol. 59, pp.493, Vol. 59, pp.493 503, 1988503, 1988

1Patrick A. Adriaens, 1Chris A. Edwards,  2Jan A. De Boever 1Patrick A. Adriaens, 1Chris A. Edwards,  2Jan A. De Boever 
and 1Walter J. Loescheand 1Walter J. Loesche

11University of Michigan, School of Dentistry,  Department ofUniversity of Michigan, School of Dentistry,  Department of
Oral Biology and Dental Research Institute, Oral BacteriologyOral Biology and Dental Research Institute, Oral Bacteriology
Laboratory, Ann Arbor, MI.Laboratory, Ann Arbor, MI.

22State University of Ghent, School of Dentistry, Department of Fixed State University of Ghent, School of Dentistry, Department of Fixed 
Prosthetics and Periodontology, University Hospital, Ghent, Belgium.Prosthetics and Periodontology, University Hospital, Ghent, Belgium.



Adriaens et al., (1988). Adriaens et al., (1988). J. Clin. Periodontol.J. Clin. Periodontol. 59:49359:493--503.503.

14 15

“Figure 14“Figure 14. Filamentous bacteria invading the dentinal tubules at . Filamentous bacteria invading the dentinal tubules at 
their orifices in the bottom of a resorption lacuna.”their orifices in the bottom of a resorption lacuna.”
““Figure 15Figure 15. Longitudinally fractured dentinal tubules in the radicular . Longitudinally fractured dentinal tubules in the radicular 
dentin area corresponding to the exposed subgingival root surface.  dentin area corresponding to the exposed subgingival root surface.  
Bacteria are present in the dentinal tubules.”Bacteria are present in the dentinal tubules.”



Bacterial Invasion in Root Cementum and Radicular Bacterial Invasion in Root Cementum and Radicular 
Dentin of Periodontally Diseased Teeth in Humans:Dentin of Periodontally Diseased Teeth in Humans:

•• Journal of PeriodontologyJournal of Periodontology Vol 59 pp 222Vol 59 pp 222--

Dentin of Periodontally Diseased Teeth in Humans:  Dentin of Periodontally Diseased Teeth in Humans:  
A Reservoir of Periodontopathic BacteriaA Reservoir of Periodontopathic Bacteria

Journal of PeriodontologyJournal of Periodontology, Vol. 59, pp.222, Vol. 59, pp.222--
230, 1988230, 1988

•• 11Patrick A. Adriaens, Patrick A. Adriaens, 22Jan A. De Boever andJan A. De Boever and,,
•• 11Walter J. LoescheWalter J. Loesche
•• 11University of Michigan, School of Dentistry, Department of Oral University of Michigan, School of Dentistry, Department of Oral 

Biology and Dental Research Institute Oral BacteriologyBiology and Dental Research Institute Oral BacteriologyBiology and Dental Research Institute, Oral Bacteriology Biology and Dental Research Institute, Oral Bacteriology 
Laboratory, Ann Arbor, MILaboratory, Ann Arbor, MI

•• 22State University of Ghent, School of Dentistry, Department of State University of Ghent, School of Dentistry, Department of 
Fixed Prosthetics and Periodontology, University Hospital, Fixed Prosthetics and Periodontology, University Hospital, gy, y p ,gy, y p ,
Ghent, BelgiumGhent, Belgium



Adriaens et al., (1988). Adriaens et al., (1988). J. J. 
P i d t lP i d t l 59 22259 222

•• “Bacterial growth was detected in “Bacterial growth was detected in 87%87% of the of the 
periodontally diseased teeth.”periodontally diseased teeth.”

Periodontol.Periodontol. 59:22259:222

•• ““FiftyFifty--nine percentnine percent of the diseased teeth contained of the diseased teeth contained 
bacteria in the pulp samples.”bacteria in the pulp samples.”

•• “The mean bacterial concentration in the pulp and“The mean bacterial concentration in the pulp andThe mean bacterial concentration in the pulp and The mean bacterial concentration in the pulp and 
dentin layers from the diseased teeth was dentin layers from the diseased teeth was 259 to 259 to 
7,1907,190 times greater than the concentrations in the times greater than the concentrations in the 
corresponding layers from healthy teeth.”corresponding layers from healthy teeth.”p g y yp g y y

•• “These radicular structures are likely to serve as “These radicular structures are likely to serve as 
bacterial reservoirsbacterial reservoirs from which bacterial from which bacterial 
recolonization of the mechanically treated root recolonization of the mechanically treated root yy
surfaces can occur.”surfaces can occur.”



Questions
•• Do bacteria reside within the dentinal tubules of vital Do bacteria reside within the dentinal tubules of vital 

but periodontally diseased teeth?but periodontally diseased teeth?

Questions

but periodontally diseased teeth?but periodontally diseased teeth?
•• Answer: YesAnswer: Yes

•• Are these teeth infected?Are these teeth infected?
•• Answer: YesAnswer: Yes

•• Does the cementum provide an impenetrable barrier Does the cementum provide an impenetrable barrier 
that prevents the entry of bacteria into the dentinalthat prevents the entry of bacteria into the dentinalthat prevents the entry of bacteria into the dentinal that prevents the entry of bacteria into the dentinal 
tubules of vital teeth?tubules of vital teeth?
•• Answer: NoAnswer: No



The Implications of The Implications of 

•• Do bacteria remaining within the dentinal tubules of Do bacteria remaining within the dentinal tubules of 
periodontally diseased teeth and the toxins they produce affectperiodontally diseased teeth and the toxins they produce affect

Intraradicular BacteriaIntraradicular Bacteria
periodontally diseased teeth and the toxins they produce affect periodontally diseased teeth and the toxins they produce affect 
the successful outcome of periodontal disease treatment?the successful outcome of periodontal disease treatment?YesYes

•• Can microbial factors such as bacterial cellCan microbial factors such as bacterial cell--soluble and soluble and 
insoluble components, toxins, enzymes, and harmful metabolic insoluble components, toxins, enzymes, and harmful metabolic p , , y ,p , , y ,
byby--products spread from these foci of infection to other sites in products spread from these foci of infection to other sites in 
the mouth and cause problems? the mouth and cause problems? YesYes

•• Does the spread of these intraradicular bacteria and their toxins Does the spread of these intraradicular bacteria and their toxins 
pose a potential risk to the systemic health of the individualpose a potential risk to the systemic health of the individualpose a potential risk to the systemic health of the individual. pose a potential risk to the systemic health of the individual. 
YesYes

•• Does the presence of toxicity and inflammatory Does the presence of toxicity and inflammatory 
proteins in the GCF indicate an infected tooth???proteins in the GCF indicate an infected tooth???proteins in the GCF indicate an infected tooth??? proteins in the GCF indicate an infected tooth??? 
Only a competent dentist can decide this.Only a competent dentist can decide this.



Cardiovascular Disease-
Periodontal Disease Connection

AtherosclerosisAtherosclerosis



Cardiovascular & Periodontal DiseasesCa d o ascu a & e odo ta seases
• Overall, 28 of the 36 studies done show that 

periodontitis is an independent risk factor for CVD-periodontitis is an independent risk factor for CVD
related events (MI/ stroke)
– Independent of other known risk factors such as diabetes, 

h t i BMI ki h l t l thypertension, BMI, smoking, age, cholestrol, etc

• The degree of risk is low to moderate (O.R. 1.2-2.0)
– Not as strong a risk factor as smoking cholesterolNot as strong a risk factor as smoking, cholesterol

• Degree of risk is higher for stroke than for heart attack
– Odds ratios of 2.0-3.0

Beak et al. J. Periodontol 2005



C di l & P i d t l DiCardiovascular & Periodontal Diseases

• The more teeth that are affected by periodontal 
disease, the higher the risk.

Arbes et al. J Dent Res 1999



Cardiovascular and Periodontal DiseasesCardiovascular and Periodontal Diseases

• How can this be? What mechanisms?How can this be? What mechanisms?
• Bacteremia (routine mastication, oral hygiene)

– Exposure time to bacteremia over 1 month period 1000p p
times greater from routine chewing and brushing than 
from tooth extraction (Guntheroth Am J Cardiol 1984)
AHA guidelines clearly emphasize need for “best– AHA guidelines clearly emphasize need for best 
possible oral health to reduce potential sources of 
bacterial seeding” (Dajani et al. JAMA 1997)



Cardiovascular and Periodontal DiseasesCa d o ascu a a d e odo ta seases
• Blood drawn at baseline and after tx at 1.5, 5, 20, 40, 

and 60 minutes
• Incidence of bacteremia:

– ext + placebo = 80%
– ext + amoxicillin = 56%
– tooth brushing = 32%

• Tooth brushing can induce bacteremia• Tooth brushing can induce bacteremia
• Bacteremia after ext is common, even with Ab 

prophylaxisp p y



C di l d P i d t l Di
• Periodontal infection may lead to low-level bacteremia 

Cardiovascular and Periodontal Diseases

and intravascular LPS
– Can result in altered coagulability, platelet function, 

endothelial/vessel wall integrityendothelial/vessel wall integrity

• Infection is a known risk factor for acute 
thromboembolic events (stroke/MI)
– MI/stroke often preceded by febrile illness

Mattila J Int Med 1989

Syrjanen et al Br Med J 1988Syrjanen et al. Br Med J 1988



Periodontal Medicinee odo ta ed c e
• Examined systemic dissemination of bacterial 

endotoxin after chewing, using chromogenic limulus 
amoebocyte lysate assay
– 42 moderate-to-severe periodontitis subjects

25 periodontally healthy subjects– 25 periodontally healthy subjects 
– Blood samples before mastication, 5 & 10 minutes after 

mastication
* Chewed gum 50 times on right side and 50 times on left side

Geerts et al. J Periodontol 2002



Periodontal MedicinePeriodontal Medicine
• Only 6 % of all subjects had endotoxemia before 

chewing (mean 0 89 pg/ml) vs 24% after chewingchewing (mean 0.89 pg/ml), vs. 24% after chewing 
(mean 3.0 pg/ml)…p<0.001

• After chewing, only 12% of the periodontally g, y p y
healthy subjects had endotoxemia (mean 1.17 
pg/ml), vs. 40% of severe periodontitis patients 
(mean 5 58 pg/ml) p<0 05(mean 5.58 pg/ml)…p<0.05

Geerts et al. J Periodontol 2002



Periodontal MedicinePeriodontal Medicine
• Chewing may induce systemic dissemination of 

endotoxinendotoxin
• Periodontal disease increases both the incidence 

of endotoxemia and the level of systemicof endotoxemia and the level of systemic 
endotoxin

• Oral cavity (GCF) is reservoir of endotoxiny ( )

Geerts et al. J Periodontol 2002



Endothelial Cells



Periodontal infections may affect cardiovascular/Periodontal infections may affect cardiovascular/ 
cerebrovascular systems directly: Initial stages of atheroma 
formation are inflammatory in nature.  Initiation and 

1. Damage to vascular endothelium (bacterial, viral, chemical, 

progression of atheroma formation involves:

g (
shear forces, etc.)

2. INFLAMMATION - Adherence and penetration of monocytes 
into vessel wall

3. Production of chemotactic and pro-inflammatory cytokines by 
monocytes/macrophages

4. Monocytes become engorged with circulating LDL to form large4. Monocytes become engorged with circulating LDL to form large 
foam cells



5. Chemotactic and pro-inflammatory factors stimulate smooth muscle 
ll lif icell proliferation

6. End result is formation of atheroma, thickening of vessel wall, 
narrowing of vessel lumen

7 P i fl t t ki lt i t f fib7. Pro-inflammatory cytokines can result in rupture of fibrous cap over 
the atheroma, with formation of thromboembolis (stroke/MI)

8. Hematogenous spread of bacteria and bacterial products from other 
sites (e g oral cavity) may stimulate similar cascade of events orsites (e.g., oral cavity) may stimulate similar cascade of events or 
worsen existing condition. Periodontitis results in increased systemic 
bacterial endotoxin levels following normal chewing (Geerts et al. J 
Periodontol 2002)

9. Oral/periodontal pathogens have been found in carotid atheromas 
(Chiu Am Heart J 1999; Haraszthy et al. J Periodontol 2000, 2001; 
Zaremba et al. J Periodontol 2007)



Cardiovascular and Periodontal DiseasesCa d o ascu a a d e odo ta seases
• 50 patients (ages 56-82) with carotid stenosis

– Surgical specimens obtained after carotidSurgical specimens obtained after carotid 
endarterectomy

• PCR & DNA probes used to detec DNA from
– Chlamydia pneumoniae
– Cytomegalovirus

P i i li P i t di B f th A– P. gingivalis, P. intermedia, B. forsythus, A. 
actinomycetemcomitans

Haraszthy et al. J Periodontol 2000



Cardiovascular and Periodontal DiseasesCardiovascular and Periodontal Diseases
• All 50 specimens had severe atheromatous plaques

C. pneumoniae 18%

CMV 38%

B forsythus 30%

•44% of atheromas 
had at least one 
perio pathogenB. forsythus 30%

P. gingivalis 26%

A. actinomycetemcomitans 18%

perio pathogen

•59% of these 
had > 1 

P. intermedia 14% pathogen

Detected bacterial DNA; not intact 
Haraszthy et al J Periodontol 2000or viable cells Haraszthy et al. J Periodontol 2000



Periodontal and Cardiovascular Diseases

• Pathogenesis of thromboembolism (direct effect):
– platelet aggregation forms thrombus

thrombus may break free to form embolus– thrombus may break free to form embolus
– oral organisms may increase platelet aggregation
– hypercoagulabilityype coagu ab y



Cardiovascular and Periodontal DiseasesCardiovascular and Periodontal Diseases
• Effect of periodontal infection may also be indirect

S fib d C ti t i l l• Serum fibrogen and C-reactive protein levels are 
higher in patients with periodontitis

• Elevated fibrogen/ C-reactive protein are risk factors 
f i h i /MI/ t k (i d l bilit )for ischemia/MI/stroke (increased coagulability)

• Cardiovascular risk factors (IL-6/fibrinogen/C-reactive 
protein) may be intermediate variables linking 

Cperiodontal disease to increased CVD risk



Cardiovascular and Periodontal DiseasesCa d o ascu a a d e odo ta seases

Periodontal Infection

Bacteremia/Endotoxin: Fibrinogen

DIRECT INDIRECT

Bacteremia/Endotoxin:

Atherosclerosis                                                       
Altered Platelet Function

Fibrinogen

C-reactive

Protein IL-6Protein IL 6

Cardiovascular Disease Risk



Cardiovascular & Periodontal DiseasesCa d o ascu a & e odo ta seases
• Periodontal treatment decreases serum inflammatory 

markersmarkers
– 6 month prospective trial; 94 generalized periodontitis 

subjects; serum CRP and IL-6 measured before SCRP, then 
2 and 6 months after2 and 6 months after

– Significant reduction in serum CRP and IL-6 levels at 6 
months
Th b tt th li i l t SCRP th lik l– The better the clinical response to SCRP, the more likely 
there was a reduction in CRP and IL-6

D’Aiuto et al. J.Dent Res 2004



Th Ph f R hThree Phases of Research
• Phase 1- There is a correlation

But which came first ?– But which came first….?
• Phase 2- Perio is a causal factor

– But will treatment matter?u ea e a e
• Phase 3- Treating the perio reduces the risk of 

systemic disease
– Time to do something about it!





Out of the Closet!

A i H t A i ti St t t G di• American Heart Association Statement : Gum disease 
>Heart disease- Nov 2005

• Consumer Articles Readers Digest AZ Republic WebConsumer Articles Readers Digest, AZ Republic Web 
MD- Dec 2005 to date

• Colgate ADA Promotion Jan 2006
• CIGNA Oral Health Maternity Program- Jan 2006
• Joint ADA-AMA Conference Feb 2006

A t C l bi T t t f P i h lth$• Aetna Columbia- Treatment of Perio saves health$
• March 2006
• CIGNA Diabetes/Cardio Program May 2006• CIGNA Diabetes/Cardio Program- May 2006



Reader’s Digest December 2005





Colgate Oral/Systemic Campaign







http://www.aetna.com/news/2006/pr_20060317.



Cigna will pay 100% of out of pocket perio 
expense for members with diabetes, 
cardiovascular disease- IADR study shows 
lower medical cost for diabetes & CDV 
patients when treated for periodontal disease

http://fsnews.findlaw.com/articles/prnewswire/20060523/23may20061014.html



The Perio-Heart Disease Connection

• Generalized Observations
• Endothelial Function
• Small Dense LDL
• C-Reactive Protein





Ph IIIPhase III

Perio Treatment Reduces Systemic RiskPerio Treatment Reduces Systemic Risk



Treatment of Periodontal Disease Reduces CRP

• June 2003 – International Association for Dental 
Research Okayama University

• April 2004 State University NY Buffalo• April 2004- State University NY, Buffalo
• 2004  IADR
• J. Dent Res 84(3):269-273, 2005( )

(and Cholesterol)







Tx. Reduces CRP & Cholesterol



A multiplex immunoassay demonstrates reductions in gingival 
crevicular fluid cytokines following initial periodontal therapy.
Source: J Periodontal Res. 2009 Jul 8. [Epub ahead of print]
Authors: Thunell DH, Tymkiw KD, Johnson GK, Joly S, Burnell KK, 
t let al.

Our prediction is that one of the criteria to denote the end point of 
perio therapy will be GCF and salivary tests for levels of periodontalperio therapy will be GCF and salivary tests for levels of periodontal 
pathogens and inflammatory mediators.

The relevance of this research is that in the near future successfulThe relevance of this research is that in the near future, successful 
treatment outcomes will be measured not only by clinical 
improvement, but also by measuring the reduction of inflammatory 
mediators and bacterial levels as well.



Joint article from The American Journal of Cardiology andgy
Journal of Periodontology Editor's Consensus: Periodontitis 

and
Atherosclerotic Cardiovascular DiseaseAtherosclerotic Cardiovascular Disease

Find it at www dentistryforhealthny com under theFind it at www.dentistryforhealthny.com under the 
section called “Oral Systemic Research”



Unlike a cold, Periodontal Disease isn’t going to go away 
on it’s ownon it s own

Let’s take a look at the vicious cycle of PeriodontalLet s take a look at the vicious cycle of Periodontal 
Disease and see where you fit in and what you can 

do about it.



Start  here
• Genes +
• Lifestyle +
• Home Care =
• Dental Health

Bacteria Forms 
Colonies

• Sticky BioFilm forms
• Some are harmful

Periodontal 
Surgery Needed 

• Bone graft/remove 
dead tissue

• Replacement w/ 

The Vicious 
C lp

implants/denture not 
possible Cycle

Inflammation 
OccursBacteria Moves

• Pockets Form
• Standard home care 

Fails

Bacteria Moves 
into Bloodstream

• Health now at Risk
• Standard care can 

make it worse
• Bone loss occurso e oss occu s



Normal Healthy GumsNormal Healthy Gums



Start  here
G +• Genes +

• Lifestyle +
• Home Care =
• Dental Health

Step 1: Poor brushing and flossing are the most typical cause of 
periodontal disease allowing dental plaque and calculus to buildperiodontal disease, allowing dental plaque and calculus to build 
up: the perfect  home for bacteria. Other causes can be genetic 
pre‐disposition, hormone changes, failing dental restorations or 
t th di ( l l i )tooth crowding (mal‐occlusion).



What has no mouth, eyes, or stomach 
yet can grow 3 meters tallyet can grow 3 meters tall…                             

A Tubeworm!

Tubeworms (Riftia pachyptila) may grow to about 3 meters (8 ft) tall. They have no mouth, eyes, or 
stomach (gut). They depend on bacteria living inside them for survival. The microbes convert chemicals 
spewing out of the vents into worm food.



Plaque & CalculusPlaque & Calculus



Bacteria Forms 
Colonies

• Sticky BioFilm forms
S h f l• Some are harmful

Step 2: The bacteria form colonies. The body’s natural
immune system comes to the rescue with inflammatory
compounds to kill the bacteria. If the immune systemcompounds to kill the bacteria. If the immune system
becomes weakened due to poor nutrition, diseases such as
diabetes, or even advancing age, red gums and pink
toothbrush are the result ThisThis isis aa warningwarning ofof thethe dangersdangerstoothbrush are the result. ThisThis isis aa warningwarning ofof thethe dangersdangers
toto comecome..





Gi i itiGingivitis



Inflammation 
OOccurs

• Pockets Form
• Standard home care 

Fails

Step 3: The body’s immune system starts to turn on itself and 
begins to form deep pockets The bacteria transform frombegins to form deep pockets. The bacteria transform from 
normal air breathing oral bacteria to dangerous pathogenic 
“anaerobic” bacteria which prefer an oxygen free environment. 
St d d h l t i t th d k tStandard home care can no longer get into the deep pockets 
and keep you well.



PeriodontitisPeriodontitis



Bacteria Moves 
into Bloodstreaminto Bloodstream

• Health now at Risk
• Standard care can 

make it worse
• Bone loss occurs

Step 4: The pathogenic bacteria move into the  bloodstream 
increasing the risk of heart disease diabetes pre‐term birth andincreasing the risk of heart disease, diabetes, pre term birth and 
cancer.
The disease has now put your overall health at risk.
At thi i t l t th l i i i k f diAt this point even normal tooth cleaning carries a risk of spreading 
bacteria to the rest of the body called “bacteremia”.
The bone is now attacked by the autoimmune process, much like 
arthritis, causing eventual tooth loss. 70% of all tooth loss is 
because of periodontal disease.







Advanced PeriodontitisAdvanced Periodontitis



Periodontal 
Surgery Needed 

• Bone graft/remove 
dead tissue

• Replacement w/ 
implants/denture not 
possible

Step 5: While often the answer to tooth loss is replacement by 
implants, at this stage healing interference can result in implant 
failure. Significant bone loss makes implant/denture g p /
replacements impossible.
At this point the only remedy may be periodontal surgery with 
bone grafting to repair the damage that has been donebone grafting to repair the damage that has been done.



Traditional Diagnostic TestsTraditional Diagnostic Tests
Traditional diagnostic tests:   Legacy Techniques.

• Disclosing Solution & Plaque Indices
• Bleeding on Probing
• Pocket Depth Measurements
• Radiographs

All developed prior to the discovery that periodontal diseases are 
infections.



Disclosing Solution & Plaque Indices

• Only measure supragingival plaque.
(typically Gram (+) & aerobic → i.e. health)

• Cannot differentiate between
pathogenic & non-pathogenic biofilms

• Mostly useful for patient motivation• Mostly useful for patient motivation



Pocket Depth Measurementsp

– Cannot distinguish between high
& f& low risk infections

– Not predictive
– Identify historical disease sites
– Fraught with measurement error



Pocket Depth Measurements
The pocket is not the disease– The pocket is not the disease.

It is a result of disease, not the cause.

• Shallow sites are not protective!

• Deep pockets can be risk free & stable

• Shallow sites are not protective!
Disease originates in shallow sites!

Deep pockets can be risk free & stable.



Radiographs

Mostl ID historical damage– Mostly ID historical damage
– Cannot identify pathogenic risk factors

Intact lamina dura– Intact  lamina dura
▪ Predictably protective
▪ Not likely to break down for 12-18 months



Start Here
• Complete 

PeriodontalPeriodontal 
Assessment

Use your test 
results to design 
the right plan for 

Begin Wellness 
Counseling to 

improve overall 
h lth The Health The Health youhealth The Health The Health 

CycleCycle

Complete yourComplete your 
Treatment 
Program to 

reach a higher 
level of health

Improve your 
Home Care 

regime to keep 
bacteria from 

reformingreforming



Start Here
• Complete 

Periodontal 

Step 1: The health cycle begins with a complete assessment of

Assessment

Step 1: The health cycle begins with a complete assessment of 
your current level of health.  

Do you have pathogenic bacteria?  
D h l /bi fil ?Do you have plaque/bio‐film?

Do you have bleeding?
Do you have deep pockets forming?

Do you have a high C‐Reactive Protein Score
Do you have a high A1c (Average Blood Sugar) 



DocumentationDocumentation

• Health History
• Family History
• Probing Scores
• Bleeding Scores
• CRP Levels• CRP Levels
• HbA1c Levels
• Genetic SusceptibilityGenetic Susceptibility
• Bacterial Infection



C-Reactive Protein
• Bodies’ Response to Inflammation
• Periodontal Disease is Primary Cause of Inflammation inPeriodontal Disease is  Primary Cause of Inflammation in 

most people
• More Predictive of Heart Attacks than Cholesterol
• Causative Agent in Heart Disease Process
• May be Reduced Significantly by Anti-Microbial Periodontal 

TreatmentTreatment















Glycated Hemoglobin y g
HbA1C- Average Glucose

• Average Glucose 2-3 months• Average Glucose 2-3 months
• Extra Glucose links up with hemoglobin (glycates)
• The more glucose in the blood the more hemoglobin g g

gets glycated
• Normal 5%- 100 blood Glucose
• Diabetic 7%- 150 blood glucose
• Is increased by periodontal pathogens in the 

bloodstreambloodstream
• Is reduced by periodontal treatment







BANA Enzyme TestBANA Enzyme Test

• Chairside
Advantages

• Chairside
• Species specific

P. gingivalisg g
T. forsythus
T. denticola

F 5 i• Fast:  5 minutes
• Inexpensive

$300 + $6 /test$300 + $6 /test



Video MicroscopyVideo Microscopy

Chairside

Advantages

• Chairside
• Fast: 2 minutes
• Cheap: 25¢ / testCheap: 25¢ / test
• ID’s: Morphotypes

Spirochetes
RodsRods
WBC’s
Trichomonads
Amoebas

• Patient Motivation 



Endo-PAT 2000Endo PAT 2000
• Noninvasive - The PAT signal, recorded 

from the distal phalanx of a finger by the 
pneumatic finger probespneumatic finger probes  

• Easy to use - user independent 
• Automatic analysis - using proprietary 

advanced Digital Signal Processing 
algorithms.  

• Supports both clinical and research 
applications 

• Reliable and reproducible results 
• FDA cleared and CE marked• FDA cleared and CE marked





KODAK 9000C 3D Panoramic and 
Cephalometric SystemCephalometric System 

• The Kodak 9000C system is the ideal and complete 
diagnostic tool, blending cutting edge “one-shot” g , g g g
cephalometric technology with high-quality 
panoramic imaging. 

• “One-shot” cephalometric imaging
• Multiple cephalometric formats• Multiple cephalometric formats
• Upgradeable to low-dose, localized 3D imaging
• One built-in sensor per application, improved 

productivityp y
• and reduced chance of sensor damage
• High image quality due to the adjustable focal trough

in panoramic mode
• Automatic landmark recognition saves time
• Less radiation and need for interpretation



Alpha-Stim 100

Combined transcutaneous electrical nerve stimulator• Combined transcutaneous electrical nerve stimulator 
and cranial electrotherapy stimulator

• The Alpha-Stim® 100 uses microcurrent electricalThe Alpha Stim® 100 uses microcurrent electrical 
therapy (MET) for those suffering from acute, chronic 
or postoperative pain.  

• The Alpha-Stim® 100 treats anxiety, depression, 
and/or insomnia with microcurrent using a method 
called cranial electrotherapy stimulation (CES)called cranial electrotherapy stimulation (CES). 



Use your testUse your test 
results to design 
the right plan for 

you

Step 2: Using your individual test results and your assessment, 
we will help you design a plan to become as healthy as you p y g p y y

choose to be.



The Laser for Periodontal TherapyThe Laser for Periodontal Therapy

• Decontaminates
• Reduces Discomfort 
• Promotes tissue regeneration
• Saves Time
• Replaces Surgery in most cases



O G tOzone Generator



Scaling & Root Planning



Complete yourComplete your 
Treatment 
Program to 

reach a higher 
level of health

Step 3:  Once you complete your treatment plan for health, you 
will have reached a higher level of health Your newwill have reached a higher level of health.  Your new 

assessments at each step of treatment will allow you see your 
own progress.



Improve your 
Home CareHome Care 

regime to keep 
bacteria from 

reforming

Step 4:  Now that you know how to keep your mouth in a 
healthy state, it is important that you continue your new Home 
Care regime.  Health isn’t something you achieve once and have 
forever, it is a choice you make everyday and multiple times 

through out the day.through out the day.



You Must Brush to Stop Bio FilmYou Must Brush to Stop Bio Film 
Formation

Problems With the Typical Toothbrush
• People will only take 30 seconds to brush
• It is hard to learn proper method including angulations, 

motion, etc
• People brush their favorite places and never get to the• People brush their favorite places and never get to the 

others (lingual, etc.)



Pl R l b W T thb hPlaque Removal by Worn Toothbrushes
• Oral B-35 brush
• 3 month study, University students
• Control group received new brush monthly

• No significant differences between groups for plaque 
or gingivitis.

• Efficiency of plaque control
independent of toothbrush wear.

Sforza, J Clin Periodontology 27: 212-216;2000



Floss

“How many bacteria do you 
think

you can killyou can kill
with a piece of string?”

Paul H. Keyes



Floss ProblemsFloss Problems

• Surface concavities

• Technique sensitiveq

• It is used at all?

• Can the time be betterCan the time be better 
spent?



Floss ProblemsFloss Problems

• And, as everyone knowsAnd, as everyone knows
floss is only used by …

• Dental Hygienists
and …

• People who eat
porkchops and popcorn!

AAP Website 2005

porkchops and popcorn!



Hydrofloss-Don’t Bet Your SuccessHydrofloss Don t Bet Your Success 
On Your Ability To Floss



HydroflossHydrofloss
• Better and easier than flossing
• Ionizes water
• Prevents buildup of plaque

P t b ild f C l l• Prevents buildup of Calculus
• Makes your mouth feel clean like you have just been 

to the dentist every day!to the dentist every day!



Closys II
• Chemically Neutralizes VSC’s
• Kills Anaerobic Bacteria
• Eliminates Biofilm



You  Must Stop the Sulfur p
Compounds that are Created Daily
• Skin contains sulfurS co ta s su u
• Gum tissue constantly dies and is reborn
• Mixes with food debris
• Created by bacteria
• Allow the bacteria to penetrate the gum tissue
• Are Chemically eliminated by CLO2
• Are not removed by store brand toothpaste & 

mouthwashmouthwash



You must also break up bacteria colonies where no 
toothbrush can reach (Closys & Hydrofloss) and 

prevent them from forming againprevent them from forming again.

Periodontal bacteria colonies double every 4 hours!!y
Dental plaque becomes calculus/tartar every 48 

hours!!



• Perio-Care Dental Products that use only the highest quality, all-
natural ingredients. The formulas are not just palliative, but actually 

t i h b th t h b t t t th d l icontain herbs that have been proven to target the underlying causes 
of periodontal disease – infectious agents such as virus, bacteria, 
spirochetes, amoebas and fungus.

• Employing a three part (Powder, Rinse, Oral Capsule), three Stage p y g p ( p ) g
system, Perio-Care Dental Products are designed to remove 
infectious agents in layers. 
– Stage I works to eliminate virus, bacteria and spirochetes. 

Stage II works against amoebas (parasites) and fungus (Candida– Stage II works against amoebas (parasites) and fungus (Candida, 
etc.). 

– Stage III is designed to address resistant or “cross-over” 
organisms such as spirochetes, mycoplasma or mutant bacteria.



Fight Disease from the inside out with 
Nutritional Supplements

• Grape Seed Extract-
– Prevents bacteria from colonizing, 
– Prevents destructive enzymes,
– Destroys Free radicals

• COQ10- improves healing response
• Folic Acid-

– Ensures normal epithelial development, p p ,
– binds to endotoxins

• Olive Leaf Extract- natural antibiotic
• Bromelain- natural anti-inflammatoryy
• Alpha-Lipoic Acid- Blood Sugar Control



Life Long Health- Physician’s FormulaLife Long Health- Physician s Formula
• Lowers Inflammation – CRP, Arthritis

I A t F ti St i• Improves Artery Function, Stamina
• Lowers Blood Pressure
• Anti Agingt g g
• Antioxidant- 20 times more powerful than Vitamin C or E
• Natural Anti-Histamine
• Lowers Homocysteine
• Slows Onset of Senility



Physician’s Periodontal Formula

Pharmaceutical Grade Nutraceuticals• Pharmaceutical Grade Nutraceuticals
• Quality not found in store brands
• University Studies show these ingredientsUniversity Studies show these ingredients 

– Reduced pocket depth
– Reduced bleedingg
– Reduced Plaque index



Loma Linda Study
Pocket Depth 5-7 mmp

• 94% improved 1mm or more
80% i d t 4• 80% improved to 4mm

• 68% improved to normal 3mm



Premier Research Labs- pH Trioe e esea c abs p o
•# 1 Coral Legend- A unique marine coral powder, rich in naturally 
ionized calcium, magnesium and trace minerals (NOT colloidal 

i l ) ti l 2 t 1 ti ( l i t i ) 100%minerals); an optimal 2 to 1 ratio (calcium to magnesium); 100% pure 
coral (no added sand or other fillers)

•# 2 Quantum Aloe Powder- Highly charged, concentrated organic 
aloe powder combined with pure organic pomegranate: the “gateway” 
transporter of the ionized coral minerals, a natural chelating agent 
bonding the minerals to the aloe’s amino acids, thereby targeting 
th t th d d i l dthem to the organs and endocrine glands. 

•# 3 Quantum Cod Liver Oil (Capsules or Liquid) – Rich in natural 
vitamin D, an absolute requirement for absorbing calcium; * best 
quality U.S.P. grade oil -- not animal feed-grade which is most 
commonly sold in health food stores.



Begin Wellness 
Counseling to 

improve overall 
health

Step 5:  Health does not stop at your mouth.   When you begin 
Wellness Counseling, you will begin to discover other ways to 
improve your overall health from nutrition to exercise toimprove your overall health from nutrition, to exercise, to 

changing some harmful habits, all geared to help you reach the 
level of health you choose.



Key is Managing INFLAMMATIONey s a ag g O
• So why not take out all the teeth to control the 

inflammation?inflammation?
– Extraction of all teeth with decrease systemic 

inflammatory & & thrombotic markers
• 67 adults with severe periodontitis had full extraction
• After 12 weeks serum CRP, fibrinogen, plasminogen 

activator inhibitor-1, white cell count and platelet count allactivator inhibitor 1, white cell count and platelet count all 
decreased

• But is full extraction NEEDED?
Taylor BA, et al. J Dent Res 2006



Because the KEY is controlling 
INFLAMMATION which can be doneINFLAMMATION, which can be done 

through periodontal therapy (with good 
diagnosis treatment and maintenance)diagnosis, treatment, and maintenance)





Key Issue IKey Issue I: : Is it appropriate to develop guidelines that Is it appropriate to develop guidelines that 
assist dental providers in identifying patients who have orassist dental providers in identifying patients who have orassist dental providers in identifying patients who have or assist dental providers in identifying patients who have or 
who are at risk for diabetes and cardiovascular disease, who are at risk for diabetes and cardiovascular disease, 
or screening patients for undiagnosed diabetes or or screening patients for undiagnosed diabetes or 
cardiovascular disease who need to be referred tocardiovascular disease who need to be referred tocardiovascular disease who need to be referred to cardiovascular disease who need to be referred to 
physicians?physicians?
Key Issue II:Key Issue II: Is it appropriate to develop guidelinesIs it appropriate to develop guidelines

C
opKey Issue II: Key Issue II: Is it appropriate to develop guidelines Is it appropriate to develop guidelines 

that assist medical providers in identifying patients who that assist medical providers in identifying patients who 
are at risk for periodontal disease, or screening are at risk for periodontal disease, or screening 

ti t h h di d i d t lti t h h di d i d t l

pyright C
as

patients who may have undiagnosed periodontal patients who may have undiagnosed periodontal 
disease who need to be referred to dentists?disease who need to be referred to dentists?

sey H
ein



R K I IR K I IRe: Key Issue IRe: Key Issue I

• Yes, it is appropriate to develop 
guidelines to assist dental providers inguidelines to assist dental providers in 
identifying patients who are at risk for 
diabetes and/or cardiovascular diseasediabetes and/or cardiovascular disease. 
A thorough search for patient provided 
information that may lead to a diagnosis

C
opinformation that may lead to a diagnosis 

to improve oral and systemic health 
should be conducted by dental providers

pyright C
asshould be conducted by dental providers. sey H

ein



R K I IIR K I IIRe: Key Issue IIRe: Key Issue II

• Yes, it is appropriate to develop guidelines to 
assist medical providers in identifying patients 
who are at risk for periodontal disease orwho are at risk for periodontal disease, or 
screening patients who may have undiagnosed 
periodontal disease who need to be referred to 
dentists. Medical providers’ recognition of the 
signs and symptoms associated with periodontal 
disease may identify patients who are either at

C
opdisease may identify patients who are either at 

risk or are undiagnosed who should be referred 
to the dental provider.

pyright C
assey H

ein



Recommendations of Expert Panel

d ll di• red, sore, swollen, receding, or 
bleeding gums
l iti t th ti f• loose or sensitive teeth, separation of 
teeth

hi t f l b• presence or history of oral abscesses
• halitosis C

op

• missing teeth
• accumulation of food debris or plaque 

pyright C
as

around teeth

sey H
ein



The physician should first ask the patient, 
“Have you been to see the dentist in the last year?Have you been to see the dentist in the last year?

NONO YESYES

Refer to a Dentist Ask: Do you have any of the following?
•Bleeding gums
•Unsteady teeth
G  i•Gum recession

and/or Oral exam

Refer to dentist as appropriate





Periodontal Medicine - Implications

Who else is interested in Periodontal 
Medicine besides dentists, dental, , ,

hygienists, patients, physicians, third party 
payers??...p y



Periodontal Medicine- Implicationsp

• Recent studies have shown that periodontal treatment 
decreases Per Member Per Month (PMPM) costsdecreases Per Member Per Month (PMPM) costs 
within populations having DM, CAD, CVD
– Aetna study: 144,225 enrollees with DM, CAD, CVDy
– Subjects receiving perio treatment had lower PMPM costs 

than those not receiving perio tx
– Those receiving perio tx early in the 2-year study had lower– Those receiving perio tx early in the 2-year study had lower 

PMPM costs than those receiving perio tx later in the study 
(sequecing effect)



Periodontal Medicine - ImplicationsPeriodontal Medicine - Implications

• CIGNA Dental Oral Health Maternity Program
– Covers 100% of SCRP when performed during pregnancy (no 

co-pay); covers an additional prophylaxis during pregnancy 
for women who don’t need SCRP

– “CIGNA dentists can now encourage a pregnant mom to seek 
further treatment of periodontal disease, knowing that hose 
services are covered ”services are covered.

• Managed Dental Care 11(5), Jan 2006



Periodontal Medicine Implications
• BC/BS of Massachusetts

Periodontal Medicine - Implications

– Diabetic patients who received prophylaxis, SCRP or 
periodontal maintenance during the previous year had lower 
medical costs in the subsequent 12 monthsq

– Cover 100% of SCRP, periodontal maintenance, prophylaxis 
for patients enrolled in BC/BS’s Preventive Health Program 
(targeted toward patients with DM and CAD/CVD as well as(targeted toward patients with DM and CAD/CVD, as well as 
women in “Healthy Babies/ Healthy Mothers” program)



Periodontal Medicine - Implications

Who else is interested in Periodontal 
Medicine besides dentists, dental, , ,

hygienists, patients, physicians, third party 
payers??...p y



“If you or someone you know had periodontal disease, 
di d di d d ith i d t t ddiagnosed or undiagnosed, and either ignored or treated 
unsuccessfully, before or during the same time as any of 
the mentioned systemic diseases, you may be eligible 
for damages caused by these systemic diseasesfor damages caused by these systemic diseases.

Please complete the contact information or phone my office 
for a free consultation I am committed to providing youfor a free consultation. I am committed to providing you 
with the expertise necessary to meet your medical and 
dental malpractice needs.

At my law office, you, our client, comes first. We will do 
whatever is necessary to defend and uphold your legal 
rights ”rights.
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James Biddle, MD 

American College for Advancement in Medicine 
Chelation Therapy Workshop 
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Las Vegas, Nevada 

Overview of heavy metal toxicity 
 
Bio 
Dr. Biddle graduated 1989 from University of Missouri‐Columbia School of Medicine.  He is Board‐
Certified in Internal Medicine after residency in Portland, OR at St. Vincent’s Hospital.  He is also 
certified in Chelation Therapy, Massage, Reiki, and Hypnotherapy. Dr. Biddle runs Asheville Integrative 
Medicine since 1997, and belongs to www.earthaven.org, a Permaculture community teaching 
sustainability for both humans and the Earth. Dr. Biddle served on the ACAM Board for six years.  
 
 

Lecture Overview  
Heavy‐metal toxicity is a world‐wide challenge contributing to increases in a wide variety of illnesses, 
disorders, syndromes, birth defects, and developmental abnormalities.  Toxic heavy metals, including 
lead, mercury, cadmium, and arsenic, are generally overlooked in medicine, perhaps because they affect 
every cell and organ in the body, often subtly, and also affect many bodies in a population.  This 
presentation will introduce the history and usage of toxic metals, the basics of why and how they are 
toxic, and the historical perspective of treating these toxicities. 
 
 

Contact Information  
 
832 Hendersonville Rd.  
Asheville, NC 28803‐1710 
www.docbiddle.com  
info@docbiddle.com 
 
 
 



Vascular Risk Factors
James Biddle MD

h ll dAsheville Integrative Medicine
832 Hendersonville Road

A h ill NC 28803Asheville NC 28803

www.docbiddle.com

American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada



Unified Theory of Athero‐genesis:Unified Theory of Athero genesis:

Atherosclerosis isAtherosclerosis is 

an INFLAMMATORY process.an INFLAMMATORY process.
Based on the presence of cytokines, growth 
f t i i f t d ll lfactors, angiogenesis factors, and cellular 
recruitment to the site of intimal damage.

Ross, R. NEJM Jan ’99; 340:115‐126. Atherosclerosis ‐
An Inflammatory disease. 

American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada



The Propagation of 
Atherosclerosis:

1 Endothelial Dysfunction1. Endothelial Dysfunction                                    
& Injury.

2 F tt St k F ti2. Fatty Streak Formation.

3. Formation of an Advanced                               
&/or Complicated Plaque.

4. Plaque Rupture & Clot4. Plaque Rupture & Clot 
Formation.
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Endothelial Dysfunction:
Oxidative Stress: Free Radicals from various 
sources: e.g. cigarette smoke, radiation, transition sou ces: e.g. c ga ette s o e, ad at o , t a s t o
metals, anti‐oxidant deficiencies, and rancid fats.

• Oxidative Stress oxidizes LDL, increases endothelialOxidative Stress oxidizes LDL, increases endothelial 
permeability, and promotes a pro‐thrombotic state.

• Chelation, as well as multiple antioxidants, can , p ,
reduce the damage induced by free radicals.

Increased Permeability: to lipoproteins and other y p p
plasma constituents    mediated by nitric oxide, 
prostacyclin, PDGF, angiotensin‐11, and endothelin.
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Endothelial Dysfunction:Endothelial Dysfunction:

• Hyperlipidemia• Hyperlipidemia  

• Modified Lipids and Lipoproteins
‐Modification occurs by glycation (AGEs), 
oxidation, aggregation, proteoglycans, or 
incorporation into immune complexes.

‐ Internalization of LDL‐m by macrophages y p g
leads to lipid peroxidation, foam cells, and 
chemotaxis of monocytes.

American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada
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Endothelial Dysfunction:Endothelial Dysfunction:

• Up‐Regulation of Leukocyte (WBC) AdhesionUp Regulation of Leukocyte (WBC) Adhesion 
Molecules, including ……. L‐selectin and 
integrins.

• Up‐Regulation of Endothelial Adhesion 
Molecules:  E‐selectin, P‐selectin, ICAM‐I,  and 
VCAM‐1.

• Migration of Leukocytes into the artery wall 
from oxidized‐LDL, MCP‐1, IL‐8, PDGF, MCSF 
and osteopontin.
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Fatty Streak Formation:y
• Foam Cell Formation : mediated by ox‐LDL, 
TNF alpha and IL 1TNF‐alpha and IL‐1.

• T‐Cell Activation : mediated by TNF‐alpha and 
IL 2IL‐2.

• Smooth Muscle Migration : stimulated by 
PDGF Fibroblast Growth Factor 2 andPDGF, Fibroblast Growth Factor 2, and 
Transforming Growth Factor‐beta.

• Platelet Adherence and Aggregation :• Platelet Adherence and Aggregation : 
stimulated by Integrins, P‐selectin, Fibrin, 
Thromboxane A2 and Tissue Factor

American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada

Thromboxane A2, and Tissue Factor.



Formation of an Advanced 
Complicated Plaque:

• Macrophage Accumulation is mediated byMacrophage Accumulation is mediated by 
MCSF, MCP‐1, and ox‐LDL.

• A Necrotic Core is formed by apoptosis of• A Necrotic Core is formed by apoptosis of 
cells, increased proteolytic activity, and lipid 
accumulationaccumulation.

• A Fibrous Cap walls off the necrotic core. It is 
f d l f i i f PDGF TFGformed as a result of activity of PDGF, TFG‐
Beta, IL‐1, and TNF‐alpha.
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Formation of an Advanced 
Complicated Plaque:

• The Extra‐Cellular Matrix forms the bulk of anThe Extra Cellular Matrix forms the bulk of an 
advanced plaque and contains Collagen, 
Proteoglycans and ElastinProteoglycans and Elastin.

• Collagen Synthesis by smooth muscle is 
stimulated by PDGF and TGF betastimulated by PDGF and TGF‐beta. 

• The Synthesis <‐vs‐> Breakdown balance 
d i S bili I bili f ldetermines Stability‐vs‐Instability of a plaque. 
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‘Classical’ Risk Factors for 
Atherosclerosis in 75%:

1 Hyperlipidemia1. Hyperlipidemia.

2. Hypertension.

3. Diabetes.

k4. Smoking.
Magnus, P.  The Real Contribution of the Major Risk Factors 

h C E id i Ti E d h “O l 50%”to the Coronary Epidemics.  Time to End the “Only‐50%” 
Myth. Arch Intern Med 2001:161;2657‐60. 
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‘Emerging’ or ‘Novel’ Risk 
Factors for Atherosclerosis:

“Although CRP Lp(a) Fibrinogen andAlthough CRP, Lp(a), Fibrinogen, and 
Homocysteine are associated with 
vascular disease risk their optimal use invascular disease risk, their optimal use in 
routine screening and risk stratification 
remains to be determined ”remains to be determined.”

Hackman, D. JAMA 2003:290(7);891‐904. EmergingHackman, D. JAMA 2003:290(7);891 904. Emerging 
Risk Factors for Atherosclerotic Vascular Disease. A 
Critical Review of the Evidence.
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‘Under‐Valued’ Risk Factors 
for Atherosclerosis:

1 St d S i l I l ti1. Stress and Social Isolation.

2. Obesity and Sedentary Lifestyle.2. Obesity and Sedentary Lifestyle.

3. Metabolic Syndrome X.

4. Chronic Infections.

5 N t iti (i hi h l i t f t5. Nutrition (i.e. high‐calorie, trans‐fat 
malnutrition).
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More ‘Under‐Valued’ Risk Factors 
for Atherosclerosis:

1. Gout.

2 PCOS2. PCOS.

3. Sleep Apnea.p p

4. Vitamin D Deficiency.

5. Auto‐Immune Diseases.
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‘Futuristic’ Risk Factors for 
Atherosclerosis:

1 Testosterone Deficiency1. Testosterone Deficiency. 

2 Iron Overload2. Iron Overload.

3 Heavy Metal Toxicities: Lead3. Heavy Metal Toxicities:   Lead, 
Mercury, Cadmium, Arsenic, etc.
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Lack of Fitness:• Lack of Fitness:
2478 pts aged 18‐30 for 15 yrs: Bottom Quintile 
in CV fitness had 3‐6 times the risk for later 
diabetes, HTN, or AMI.

JAMA 2003 Dec 17;290(23): 3092‐3100JAMA 2003 Dec 17;290(23): 3092 3100. 
Carnethon, M. Cardiorespiratory Fitness in Young Adulthood 
and Development of Cardiovascular Risk Factors.
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Type A personality / Stress:• Type A personality / Stress:
Studies are hard to do. Some worthwhile ones:

‘Intensive Lifestyle change for reversal of CHD’ Dean 
Ornish et al: JAMA 1998 Dec 16:280(23); 2001‐7.

‘Effect of psychological stress and psychological 
disorders on blood coagulation and fibrinolysis’ : 

h d l ( )PsychosomMed 2001 July:63(4);531‐44.
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Insulin Resistance:Insulin Resistance:

–Waist : Hip Ratio > 1 = strong predictive 
valuevalue.

– Fasting Insulin costs <$30 ; should have 
l f 10 iresult of <10 units.

– Testosterone deficiency is increased in 
insulin resistance.
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Standard American Diet = “SAD”• Standard American Diet =  SAD
= 145 lbs. sugar + 12 lbs. aspartame yearly 

(“high calorie malnutrition”).

vs “Sustainable Nutrition” 
= Adequate‐Protein Healthy‐Fat High‐= Adequate Protein, Healthy Fat, High
Fiber, and Lower‐Glycemic Index.
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Hydrogenated Fats = CAD Risk:Hydrogenated Fats   CAD Risk:
“Foods that are major sources of trans‐isomers 
(margarine, cookies, biscuits, cake, and white 
bread) were each significantly associated with 
higher risks of CHD.”   

Diet Diary of 85,000 nurses over 10 yrs:y y

5th Quintile for reported intake of 
trans fats = RR 1.5 for CHD.trans fats   RR 1.5 for CHD.

• Willett WC. Lancet 1993;341(8845):581‐5. Intake of 
trans fatty acids and risk of CHD among women. 
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Hydrogenated Fats = CAD Risk:Hydrogenated Fats   CAD Risk:

“Intake of margarine‐‐the major source ofIntake of margarine‐‐the major source of 
trans‐isomers‐‐was significantly 

i t d ith i k f di lassociated with risk of myocardial 
infarction.”   239 CHD admits vs controls: 

RR = 2.44 for 5th Q of trans‐fats.
Ascherio A. at Harvard Univ. Circulation 1994 
Jan;89(1):94‐101. 
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Hydrogenated Fats = CAD Risk:Hydrogenated Fats   CAD Risk:

Case Control with Fat Bx and FoodCase Control with Fat Bx and Food 
Hx‐ 100 pts with AMI vs controls:p

RR = 2.81 for 5th Q of trans fats.
Pedersen JI. Univ of Oslo. Adipose tissue fatty 
id d i k f di l i f ti E Jacids and risk of myocardial infarction. Eur J 

Clin Nutr 2000 Aug;54(8):618‐25. 
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Hydrogenated Fats = CAD Risk:Hydrogenated Fats   CAD Risk:

“The Danish Nutrition CouncilThe Danish Nutrition Council 
recommends that the addition of 
i d t i ll d d t f tt id tindustrially‐produced trans fatty acids to 
food stuffs ceases before 2005 and until 
then that declaration of the content in 
foodstuffs becomes mandatory.” y
Stender S. [The importance of trans‐fatty acids for 
health.][Article in Danish] Ugeskr Laeger 2001 Apr 
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Hydrogenated Fats = CAD Risk:Hydrogenated Fats   CAD Risk:

“There is no level of trans fattyThere is no level of trans fatty 
acids that is safe to consume.”acids that is safe to consume.

• Industry delayed labeling by 5‐7 
years.
Institute of Medicine expert panel. Center forInstitute of Medicine expert panel. Center for 
Science in the Public Interest; 2002 July 10. 

No Safe Level of Trans Fats
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What to Eat?
“Frequent nut consumption reduced risk 
of both fatal coronary heart disease andof both fatal coronary heart disease and 
non‐fatal MI.” Nurses Health Study –
Prospective Cohort.Prospective Cohort. 

86 K women x 14 yrs, any MI:

RR = 0.65 for > 5 oz nuts/week.
H FB H d BMJ 1998 N 14 317(7169) 1341 5Hu FB, Harvard. BMJ 1998 Nov 14;317(7169):1341‐5.  
Frequent nut consumption and risk of coronary heart 
disease in women: prospective cohort study.  
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What to Eat?What to Eat?
“The inverse association between nut consumption 

d l CHD d h i i il d d i iand total CHD death is primarily due to a reduction in 
the risk of sudden cardiac death.” 

US Ph i i ’ H l h S dUS Physician’s Health Study –

21,000 men x 17 years; total CHD death:

RR = 0.53 for nuts > twice/week.

“Mechanism Unclear” Magnesium EFA’s fiber?Mechanism Unclear   Magnesium, EFA s, fiber?

Albert CM, Brigham & Women's Hosp. Nut consumption and 
decreased risk of sudden cardiac death in the Physicians' 
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What to Eat?What to Eat?

“Consumption of fish at least once per week mayConsumption of fish at least once per week may 
reduce the risk of sudden cardiac death in men.” 

US Physician’s Health Study –US Physician s Health Study 

20,500 men x 11 years; sudden cardiac death:

0 8 f fi h / kRR = 0.48 for fish > once/week.
Albert CM, Brigham and Women's Hosp. Fish 
consumption and risk of sudden cardiac death. JAMA
1998 Jan 7;279(1):23‐8.  
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What to Eat?What to Eat?

“…an inverse association between fish consumption…an inverse association between fish consumption 
and death from coronary heart disease, especially 
non‐sudden death from myocardial infarction.” 
Chicago Western Electric Study –1822 men x 30 
years: > 35 gms fish/day.

RR = 0.62 for sudden CHD death.
RR = 0.56 for non‐sudden CHD death.

Daviglus ML, Northwestern Univ. Fish consumption and the 
30‐year risk of fatal myocardial infarction. N Engl J Med

( )
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What to Eat?What to Eat?

“The relative risk of sudden death wasThe relative risk of sudden death was 
significantly lower among men with Omega‐3 
levels in the :levels in the :

• third quartile (RR 0.28), and the 

• fourth quartile (RR 0.19).” 

Albert CM. Blood levels of long‐chain n‐3 fatty acids and the 
risk of sudden death. N Engl J Med 2002;346(15):1113‐8.  
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What to Drink?What to Drink?
“Men who consumed light‐to‐moderate amounts of 

l h l (2 6 d i k / k) h d i ifi l d dalcohol (2 to 6 drinks/wk) had a significantly reduced 
risk of SCD (sudden cardiac death) compared with 
those who rarely or never consumed alcohol ” >21Kthose who rarely or never consumed alcohol.  >21K 
male docs over 12 years: “Unity” at > 2 drinks/day.

2 4 drinks/wk RR=0 402‐4 drinks/wk – RR=0.40
5‐6 drinks/wk – RR=0.21

Albert CM, Brigham and Women's Hosp. Moderate alcohol 
consumption and the risk of sudden cardiac death among US 
male physicians.  Circulation 1999;100(9):944‐50.  
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

Hypertension:Hypertension:

‐ 9 studies = 420,000 pts x 10 years. 

‐ For Diastolic BP 70‐110 there is “No Threshold” for 
increased vascular events. 

‐ For Diastolic over 90, every 7 mm Hg increases 
coronary vascular events 27% and increases strokes 
42%.

MacMahon S. Lancet 1990;335:1092‐4.
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Lp(a) = Lipoprotein (a):• Lp(a) = Lipoprotein (a): 
–A dangerous lipoprotein genetic varient 
which occurs in 25% of the population.

Rhoads GG, Lp(a) as a risk factor for MI. JAMA 
1986;256:2540‐41986;256:2540‐4.

Merz B, Is it time to include lipoprotein analysis in 
cholesterol screening? JAMA 1989;261(4);496‐7.

Utermann G, The Mysteries of Lipoprotein (a). Science 
1989;246:904‐910.
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Lipoprotein (a):Lipoprotein (a):
An LDL linked to a redundant Apo‐a 

protein Apo a has homology withprotein. Apo‐a has homology with 
plasminogen but it does not cause fibrinolysis. 
When levels are high, it is associated withWhen levels are high, it is associated with 
inability to break down clots.  

Rx with Niacin Co‐Q10 Vitamin C NaturalRx with Niacin, Co Q10, Vitamin C, Natural 
HRT, and Lysine & Proline.
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Homocysteine:• Homocysteine: 
–An amino acid that can build up due to 
genetics, renal insufficiency,  or deficiencies 
of folate, B6, or especially B12.

McCully KS, Vascular pathology of homocysteinemia. 
American Journal of Pathology 1969;59:111‐128.gy
McCully KS, Homocysteine, folate, B6 and 
cardiovascular disease. JAMA 1998;279:392‐393.
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Homocysteinemia:Homocysteinemia:

“Individuals with elevated HCY > 12
demonstrated a mean increase in CCdemonstrated a mean increase in CC 
progression of 35% per year, while those 
with HCY <12 (median) progressed atwith HCY <12 (median) progressed at 
17% per year (p = 0.0008).” 
Rasouli ML Atherosclerosis 2005 Jul;181(1):159 65 PlasmaRasouli ML. Atherosclerosis. 2005 Jul;181(1):159‐65. Plasma 
homocysteine predicts progression of atherosclerosis. 
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Is the Homocysteine Theory of 
Vascular Risk Dead?

• “In the era of folate fortification B12 plays aIn the era of folate fortification, B12 plays a 
key role in vitamin therapy for total 
homocysteine ” Spence JD Stroke 2005homocysteine. Spence JD. Stroke 2005 
Nov;36(11):2404‐9. 

• “…in the post‐folic acid fortification era, low…in the post folic acid fortification era, low 
vitamin B(12) status has become the 
dominant nutritional determinant ofdominant nutritional determinant of 
hyperhomocysteinemia.” Green R. Clin Chem Lab 
Med 2005;43(10):1048‐51.  
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Chronic Infection:Chronic Infection:
– Helicobacter pylori, Chlamydia pneumoniae, or 
gum disease causing inflammationgum disease causing inflammation.

Grau AJ. Association of leukocytes, fibrinogen, and C‐
reactive protein with vascular risk factors and ischemic 
vascular diseases. Thromb Res 1996;82(3):245‐55.

Ridker PM. C‐Reactive Protein adds to predictive value 
of cholesterol in determining risk of first MI Circulationof cholesterol in determining risk of first MI. Circulation 
1998;97:2007‐2011.
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Inflammation ‐> CRP: measures subtleInflammation  > CRP: measures subtle 
inflammation and also induces adhesion 
molecule expression.p

• CRP up‐regulates ICAM‐1 on endothelial 
cells; it induces TF expression by monocytescells; it induces TF expression by monocytes
and activates the complement cascade of 
coagulation.coagulation.
Pasceri. Circulation 2000;102: 2165‐8. 
Mulvihill. Heart 2002;87(3): 201‐204. 
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• CRP – a proposed approach:

1. Test for H. pylori infection and treat if 
positive.p

2. Look for dental infections.

3 Give 2 3 weeks of empiric antibiotics e g3. Give 2‐3 weeks of empiric antibiotics, e.g. 
doxycycline 100 mf BID, with probiotics.

4. Retest CRP in 2 – 3 months.
Exercise decreases CRP: RR = 0.53 for vigorous activity.  

d l
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Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Fibrinogen:• Fibrinogen:
It critically influences platelet aggregation and 
blood viscosity, interacts with plasminogen 
binding, and (with thrombin) mediates the 
final step in clot formation.

↑fibrinogen seen with age, smoking, obesity, 
diabetes, and LDL‐c.

↓fibrinogen with alcohol, exercise, HDL.
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↓fibrinogen with alcohol, exercise, HDL.



Atherosclerosis Risk Factors:Atherosclerosis Risk Factors:

• Testosterone:• Testosterone:
“…in men selected for coronary 
arteriography, age, HDL‐C, and FTmay be 
stronger predictors of degree of CAD g p g
than are blood pressure, cholesterol, 
diabetes smoking and BMI ”diabetes, smoking, and BMI.
Phillips GB. Metabolism. 2004 Mar;53(3):324‐9
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Vascular Risk & Iron Overload:Vascular Risk & Iron Overload:

• Iron Overload:Iron Overload:
– Hemochromatosis in 1/250 adults; 1 in 10 whites 
are heterozygous carriersare heterozygous carriers.

– Increases “lipid peroxidation” causing 
atherosclerosis and liver damage.atherosclerosis and liver damage.

– Direct correlation with increased CAD.

– Simple screening with ferritin (costs < $20 )Simple screening with ferritin (costs < $20.)

– Treat by donating blood.
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Vascular Risk & Iron Overload:Vascular Risk & Iron Overload:

“An elevated serum ferritin was a strong riskAn elevated serum ferritin was a strong risk 
factor for acute myocardial infarction in all 
multivariate models ” 1931 men for 3 yearsmultivariate models. 1931 men for 3 years.

Ferritin > 200 mcg/l = 2.2 RR of acute MI.

Dietary intake of Fe also showed a positive 
association with AMIassociation with AMI.

Salonen JT, Kuopio, Finland. Circulation 1992 
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Vascular Risk & Iron OverloadVascular Risk & Iron Overload

>12 000 women ages 51‐69>12,000 women, ages 51 69.

Heterozygote for hereditary hemochromatosis:

=  1.5 RR for AMI.

=  2.4 RR for CVA.. o C .
Roest M, Utrecht Univ., The Netherlands.
Heterozygosity for a hereditary hemochromatosis yg y y
gene is associated with cardiovascular death in 
women. Circulation 1999 Sep 21;100(12):1268‐73.   
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Iron Overload & Diabetes II Risk:Iron Overload & Diabetes II Risk:

“Higher iron stores (reflected by an elevatedHigher iron stores (reflected by an elevated 
ferritin…) are associated with an increased risk 
of type 2 diabetes in healthy women ”of type 2 diabetes in healthy women ...

RR = 2.44 for 5th quintile.
• Jiang, R. Body Iron Stores in Relation to Risk of Type 2 
Diabetes in Apparently Healthy Women. JAMA 2004 
Feb 11;291(6):711 17 Harvard School of PublicFeb 11;291(6):711‐17. Harvard School of Public 
Health. 

Desired Ferritin Level 50 100
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Desired Ferritin Level = 50‐100.



Lead Toxicity & HTN:Lead Toxicity & HTN:

HTN RR = 3 4 for 4th Quartile in ‘Normal’ leadHTN RR = 3.4 for 4 Quartile in  Normal  lead 
levels.

“Th lt id t f“These results provide support for 
continued efforts to reduce lead levels in 
the general population, especially 
women.”

• Nash D. JAMA 2003 Mar 26;289(12):1523‐32.  Blood 
lead, BP, and HTN in perimenopausal and 
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Lead Toxicity & HTN:Lead Toxicity & HTN:

Higher Umbilical‐Cord Blood Lead levels (butHigher Umbilical Cord Blood Lead levels (but 
still below 10 mcg/dl) were associated with 
increased SVR and decreased SV upon stressincreased SVR and decreased SV upon stress 
testing at age 9 ½, indicating clinically‐
significant increased cardiac afterloadsignificant increased cardiac afterload.

Gump BB. Neurotoxicol Teratal 2005 27(4):655‐65. 
P t l d l hildh d bl d l d l l dPrenatal and early childhood blood lead levels and 
cardiovascular functioning in 9(1/2) year old 
children
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Lead Toxicity & Vascular Risk:Lead Toxicity & Vascular Risk:

• Blood lead levels > 0 48 µmol/L (10 µg/dL)• Blood lead levels > 0.48 µmol/L (10 µg/dL) 
previously associated with increased risk of 
cardiovascular cancer and all‐cause mortalitycardiovascular, cancer, and all cause mortality.  

• Blood lead levels >0.10 µmol/L (2 µg/dL) 
associated with total myocardial infarctionassociated with total, myocardial infarction, 
and stroke mortality. 14,000 pts x 12 yrs.

Menke A. American Heart Association, Inc. 
Circulation 2006;114:1388‐1394. 
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Lead Toxicity & Vascular Risk:Lead Toxicity & Vascular Risk:

A Prospective Study of Bone Lead Concentration andA Prospective Study of Bone Lead Concentration and 
Death from All Causes, Cardiovascular Diseases, and 
Cancer in the Dept of VA Normative Aging Study.  

“RR of lowest‐ vs highest‐tertile of patella bone 
lead: 

• All‐Cause = 2.2; Cardiovascular = 5.63; 

• Ischemic Heart Disease Mortality = 8 37• Ischemic Heart Disease Mortality = 8.37.  

• Blood lead had no mortality associations.”
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Cadmium Toxicity & Vascular Risk:Cadmium Toxicity & Vascular Risk:

Comparing aged patients with HTN and CAD toComparing aged patients with HTN and CAD to 
aged healthy controls:

The cadmium content in serum of the diseasedThe cadmium content in serum of the diseased 
group were significantly higher than that of 
the healthy group (p<0 01)the healthy group (p<0.01).
Yang YR, China. Biological Trace Element Research
2003 May;92(2):97 104 Studies of five microelement2003 May;92(2):97‐104. Studies of five microelement 
contents in human serum, hair, and fingernails 
correlated with aged hypertension and coronary
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correlated with aged hypertension and coronary 
heart disease. 



Arsenic Toxicity & Vascular Risk:Arsenic Toxicity & Vascular Risk:

“Arsenic has been identified as a major contributing riskArsenic has been identified as a major contributing risk 
factor for development of blackfoot disease (BFD),
a unique peripheral vascular disease that was 
endemic to the southwestern coast of Taiwan.  CHD 
declined gradually for approximately 17 ‐ 20 yrs 
f ll i ti f ti f hi h ifollowing cessation of consumption of high‐arsenic 
artesian well water. ”

Chang CC, Taiwan. J Toxicol Environ Health A. 2004 Sep 
10;67(17):1353‐61. 
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Arsenic Toxicity & Vascular Risk:Arsenic Toxicity & Vascular Risk:

“The odds ratios (95% confidence intervals) for IHDThe odds ratios (95% confidence intervals) for IHD 
were 1.60 and 3.60, respectively, for those with 
Cumulative Arsenic Exposure of p

0.1‐14.9 and >15.0 mg/L‐years, when compared 
with those lacking drinking water exposure towith those lacking drinking water exposure to 
arsenic.”

Tseng CH, Toxicol Lett. 2003 Jan 31;137(1‐2):15‐21.  Long‐
term arsenic exposure and ischemic heart disease in 
arseniasis‐hyperendemic villages in Taiwan.
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Mercury Toxicity & Vascular Risk:Mercury Toxicity & Vascular Risk:

“ a high intake of mercury was associated with an…a high intake of mercury … was associated with an 
excess risk of AMI (RR=2.0 for highest tertile) as well 
as CV death (RR=2.9 for highest tertile) … (which) ( g ) ( )
may be due to the promotion of lipid peroxidation by 
mercury.”
• Diet history (non‐fatty fish), hair, and urine Hg 
prospectively over 7 years in 1833 men.

• Increased Abs to oxidized cholesterol.

Salonen JT, Kuopio, Finland. Circulation 1995 Feb 
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Mercury Toxicity & Vascular Risk:Mercury Toxicity & Vascular Risk:

Of men with the highest omega 3 levelsOf men with the highest omega‐3 levels, 
those with hair Hg in top 1/3 had 

h k l /twice the CAD risk as lowest 2/3:

RR = 0.76 vs 0.33RR   0.76 vs 0.33
1871 prospective men in Finland.

l ( ) hRissanen T. Circulation 2000 Nov 28;102(22): 2677‐9. Fish 
oil‐derived fatty acids, DHA and EPA, and the risk of acute 
coronary events: the Kuopio ischaemic heart disease risk factor 

American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada

y p
study. 



American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada



Mercury Toxicity & Vascular Risk:y y
Men with hair Hg in top 1/3 had more CAD 

i k h l 2/3risk than lowest 2/3: ‐ 1871 men
prospectively x 13.9 years.

RR = 1.60 for AMI.

RR = 1.68 for CVD.68 o C

RR = 1.38 for any death.

Virtanen, JK et al. in eastern Finland. Arterioscler 
Thromb Vasc Biol 2005;25(1):228‐33. 
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Mercury Toxicity & Vascular Risk:Mercury Toxicity & Vascular Risk:

Is Mercury as potent as smoking in CAD risk?Is Mercury as potent as smoking in CAD risk?

Toenail mercury level was directly associated 
with the risk of MI with RR=2 16 for highestwith the risk of MI, with RR=2.16 for highest 
vs lowest quintile. 

(hi h i d i d fi h )(highest in dentists and fish eaters)

Case control, 684 men with 1st MI.
Gualler E at Johns Hopkins. NEJM 2002 Nov 
28;347(22):1747‐54. 

American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada



Mercury Toxicity & Vascular Risk:Mercury Toxicity & Vascular Risk:

“1 000 children from the Faroe Islands at age1,000 children from the Faroe Islands ... at age 
7 years, diastolic and systolic BP increased by 
13 9 and 14 6 mmHg respectively when cord13.9 and 14.6 mmHg respectively when cord 
blood mercury increased from 1 to 10 
mcg/liter”mcg/liter.  

Sorensen N, Faroe Islands. Epidemiology 1999 
Jul;10(4):370‐5.  Prenatal methylmercury exposure as 
a cardiovascular risk factor at seven years of age.  
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Mercury & Cardiomyopathy Risk:Mercury & Cardiomyopathy Risk:
Myocardial and muscle biopsies of 13 IDCM pts vs 25 

l i h l l ASCVDcontrols with valvular or ASCVD:
• Mercury     x 22,000 times (178,400 vs 8 ng/g)
• Antimony x 12 000 times (19 260 vs 1 5 ng/g)• Antimony   x 12,000 times (19,260 vs 1.5 ng/g)
• Gold  x 11  times (26 vs 2.3 ng/g)
• Chromium x 13 times (2 300 vs 177 ng/g)Chromium  x 13  times (2,300 vs 177 ng/g)
• Cobalt  x 4   times (86,5 vs 20 ng/g) 

“may adversely affect mitochondrial activity andmay adversely affect mitochondrial activity and 
myocardial metabolism and worsen cellular function.” 

Frustaci A. J Am Coll Cardiol 2000;35(3):819‐20.
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Frustaci A. J Am Coll Cardiol 2000;35(3):819 20. 
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Jean’s Lab Results 2004Jean s Lab Results 2004

Provoking Agent: IV EDTA DMPS
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Patient:  James Biddle
Collected:  10/17/1997
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Patient:  James Biddle
Collected: 4/28/1998
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Collected:  4/28/1998



Patient:  Mira Tieman
Age: 2 Collected: 3/2/2001
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Age:  2   Collected:  3/2/2001



Patient:  Mira Tieman
Age: 7 Collected: 6/27/2005
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Age:  7   Collected:  6/27/2005



Interpretation of Abnormal Urinary 
h lPorphyrin Test Results:

Relationship to heme pathway defects and possible p p y p
causes (with emphasis to toxic metals):

Abnormal Test Result ‐‐ Heme Pathway Defect ‐‐ Environmental Cause

U h i d C b h i U h i• Uroporphyrin and Carboxyporphyrin ‐‐ Uroporphyrinogen 
decarboxylase –‐ Arsenic; organic chemicals.

• 5‐carboxyporphyrin and Coproporphyrin‐ 6‐carboxyporphyrin ‐‐
Uroporphyrinogen decarboxylase and Coproporphyrinogen oxidase ‐‐Uroporphyrinogen decarboxylase and Coproporphyrinogen oxidase 
Mercury ; organic chemicals.

• Precoproporphyrin4 (almost always accompanied by elevated 
coproporphyrin III) ‐‐ Uroporphyrinogen decarboxylase ‐‐Mercury .

• Coproporphyrin III and Coproporphyrin I ‐‐ Coproporphyrinogen 
oxidase ‐‐ Lead or Mercury; Certain organic chemicals.

• Coproporphyrin I: Coproporphyrin III = Ratio > 1 ‐‐ Hepatobiliary 
dysfunction; PBG deaminase ‐‐ Arsenic
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dysfunction; PBG deaminase  Arsenic.



Urine Porphyrins as Markers for 
l ’ l l ffHeavy Metals’ Biological Effects:

• Woods JS, et al. Urinary porphyrin profiles as biomarkers of 
trace metal exposure and toxicity: studies on urinarytrace metal exposure and toxicity: studies on urinary 
porphyrin excretion patterns in rats during prolonged 
exposure to methyl mercury. Toxicol Appl Pharmacol
1991;110:464‐76.

• Woods JS, et al. Porphyrin metabolism as indicator of metal 
exposure and toxicity. In: Goyer RA, Cherian MG, eds. 
Handbook of Experimental Pharmacology. Berlin: Springer‐
Verlag, 1995:19‐52.

• Woods JS, et al. Urinary porphyrin profiles as a biomarker of 
mercury exposure: Studies on dentists with occupational 

J l f T i l dexposure to mercury vapor. Journal of Toxicology and 
Environmental Health 1993;40:235‐246.

• Woods JS, et al. Altered porphyrin metabolism as a biomarker 
f d t i it C di J l f

American College for Advancement in Medicine     ~     November 4‐5, 2009     ~     Las Vegas, Nevada

of mercury exposure and toxicity. Canadian Journal of 
Physiology and Pharmacology 1996;74:210‐215.



Coronary Artery Calcium Score:Coronary Artery Calcium Score:

“Hi There! What’s your cardiac score?”Hi There! What s your cardiac score?

“Extensive coronary calcium detected by EBCT is 
associated with a significantly increasedassociated with a significantly increased 
incidence of subsequent myocardial infarction, 
need for revascularization and coronaryneed for revascularization, and coronary 
death.” 
S h d A U t bl C Pl d itSchermund, A. Unstable Coronary Plaque and its 
Relation to Coronary Calcium. Circulation 2001 Oct 
2;104(14):1682‐7
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2;104(14):1682 7. 



Coronary Artery Calcium Score:Coronary Artery Calcium Score:

“Symptomatic males with extensive CSsSymptomatic males with extensive CSs 
carry an even higher risk for future 

t th th t ti levents than other symptomatic males 
with advanced CAD.” 
Mohlenkamp S, Essen, Germany.  Eur Heart J
2003 May;24(9):845‐54.  Prognostic value of 
extensive coronary calcium quantities in 
symptomatic males‐a 5‐year follow‐up study.  
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Coronary Artery Calcium Score:Coronary Artery Calcium Score:

“A high CS (> or = 1 000) on a screening EBT inA high CS (> or = 1,000) on a screening EBT in 
an asymptomatic person portends a very high 
risk of an Hard Cardiac Event in the shortrisk of an Hard Cardiac Event in the short 
term… greater than the risk associated with a 
severe perfusion abnormality on Myocardialsevere perfusion abnormality on Myocardial 
Perfusion Imaging.” 
Wayhs R et al High coronary artery calcium scoresWayhs R, et al. High coronary artery calcium scores 
pose an extremely elevated risk for hard events. J Am 
Coll Cardiol 2002;39(2):225‐30.  
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Coronary Artery Calcium Score:Coronary Artery Calcium Score:

“The EBT coronary calcium scores are greatlyThe EBT coronary calcium scores are greatly 
superior to the Framingham risk factors in 
predicting the measured proximal stenosispredicting the measured proximal stenosis 
burden.” 
Brown BG U of Washington Seattle Am J CardiolBrown BG, U. of Washington, Seattle. Am J Cardiol
2001 Jul 19;88(2A):23E‐26E. 

CACS St T t “I thi li t’CACS vs Stress Test: “Is this client’s 
Chest Pain caused by Ischemia?”
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Future Studies
to see ‘Vulnerable Plaque’:

• IVUSIVUS.

• Ultrafast “gated’ MRI. 

“ h di f h l i i i h l“The disease of atherosclerosis is in the vessel 
wall, not the lumen.”

“The disease process is far more dynamic than 
anybody ever realized.”

Steven Nissen MD, Cleveland Clinic.
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Evaluating and Documenting the 
Risk and Extent of ASCVD

History and Physical Exam:History and Physical Exam:
• Nutrition

• Lifestyle and Stress Management

• Nutraceuticals

• Pharmaceuticals

• Exercise• Exercise

• Family history
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• Risk factors as described



History and Physical Exam:History and Physical Exam:

Nutrition:Nutrition:
• Have a standard form that looks at food for    

breakfast, lunch, dinner, and snack foods.

• Understand any special diets they have tried.  

Did it work, or why did it fail?

• Evaluate water and beverages• Evaluate water and beverages.
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History and Physical Exam:History and Physical Exam:
Lifestyle:
• Are they work centered?  
• Do they feel balanced between home 
responsibilities and career?  

• Do they feel they have contributed to 
development of their kids? 

• Do they have time for personal goals?
• How do they cope with stress?
• Understand their personality type.
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Vascular Risk Factor Testing:Vascular Risk Factor Testing:
Blood Tests:
• Fasting Lipids, Glucose, Insulin, HbA1C.
• Lipoprotein (a).
• Cardio‐CRP (high‐sensitivity CRP).
• Homocysteine;     Fibrinogen.
• Ferritin; 25‐OH‐Vitamin D level.
• Uric Acid; Rheumatology labs?; gy
• Free Testosterone, E1/E2, DHT, etc.
Nocturnal Pulse‐Oximeter to R/O Sleep Apnea!
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Nocturnal Pulse Oximeter to R/O Sleep Apnea!



Vascular Risk Factor Testing:Vascular Risk Factor Testing:
Lead, Cadmium, Arsenic, and Mercury:
1. Hair Analysis.
2 RBC Elements2. RBC Elements.
3. Chelation Challenge & Urine Elements.
4. Urine Porphyrins.
Coronary Artery Calcium Scoring:Co o a y te y Ca c u Sco g:
“Should I be aggressive in managing this 
client’s risk factors?”
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Atherosclerosis Risk Factors: 
Greenland, P.  Major Risk Factors as Antecedents of Fatal and Nonfatal Coronary Heart Disease 
Events.  JAMA 2003:290(7);891-904.  

Hackman, D.  Emerging Risk Factors for Atherosclerotic Vascular Disease: A Critical Review of the 
Evidence.  JAMA 2003:290(7);891-904.  

Magnus, P.  The Real Contribution of the Major Risk Factors to the Coronary Epidemics:  Time to End 
the “Only-50%” Myth.  Arch Intern Med 2001:161;2657-60.  

Ross R.  Atherosclerosis-an inflammatory disease.  N Engl J Med 1999 Jan 14;340(2):115-26.   

Hypertension References: 
He J. Long-term effects of weight loss and dietary sodium reduction on incidence of hypertension. 
Hypertension 2000 Feb;35(2):544-9.   “The odds of hypertension was reduced by 77% (odds ratio 
0.23) in the weight loss group and by 35% (odds ratio 0.65) in the sodium reduction group.” 

Stevens VJ. Long-term weight loss and changes in blood pressure: results of the Trials of 
Hypertension Prevention, phase II.  Ann Intern Med 2001 Jan 2;134(1):1-11.  “Significant long-term 
reductions in blood pressure and reduced risk for hypertension can be achieved with even modest 
weight loss.” 

Witlin AG, meta-analysis.  Magnesium sulfate therapy in preeclampsia and eclampsia.  Obstet 
Gynecol 1998 Nov;92(5):883-9.  “The evidence to date confirms the efficacy of magnesium sulfate 
therapy for women with eclampsia and severe preeclampsia.” 

Exercise: 
Carnethon, M.  Cardiorespiratory Fitness in Young Adulthood and Development of Cardiovascular 
Risk Factors. JAMA 2003 Dec 17;290(23): 3092-3100. “Bottom Quintile in CV fitness had 3-6 times 
the risk for later diabetes, HTN, or AMI.” 

Franklin B.  Effects of a contemporary, exercise-based rehabilitation and cardiovascular risk-reduction 
program on coronary patients with abnormal baseline risk factors. Chest 2002 Jul;122(1):338-43. 
“Patients with the worst coronary risk factor profiles at baseline demonstrated the greatest 
improvements.” 

Lp(a): 
Boonmark NW. The lysine-binding function of Lp(a). Clin Genet. 1997 Nov;52(5):355-60. 

Caplice NM, Mayo Clinic.  Lipoprotein (a) binds and inactivates tissue factor pathway inhibitor: a 
novel link between lipoproteins and thrombosis.  Blood 2001 Nov 15;98(10):2980-7.  “These data 
suggest a novel mechanism whereby Lp(a) through its apo(a) moiety may promote thrombosis by 
binding and inactivating TFPI.” 

Carlson LA. Pronounced lowering of serum levels of lipoprotein Lp(a) in hyperlipidaemic subjects 
treated with nicotinic acid. J Intern Med. 1989 Oct;226(4):271-6. 

Gurakar A. Levels of lipoprotein Lp(a) decline with neomycin and niacin treatment. Atherosclerosis. 
1985 Nov;57(2-3):293-301. 

Lawn R.  Lipoprotein(a) in Heart Disease  Scientific American 1992 June, 54-60.  Stanford. 

Rath M, Niendorf.  Detection and quantification of lipoprotein(a) in the arterial wall of 107 coronary 
bypass patients.  Arteriosclerosis. 1989 Sep-Oct;9(5):579-92.  “Lp(a) accumulates in the arterial wall, 
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partly in the form of lipoprotein-like particles, predominantly located extracellularly, therefore 
contributing to plaque formation.” 

Rath M, Pauling L.  Hypothesis: lipoprotein(a) is a surrogate for ascorbate.  Proc Natl Acad Sci. 1990 
Aug;87(16):6204-7.  “Properties of Lp(a) that are shared with ascorbate, are the acceleration of wound 
healing and other cell-repair mechanisms, the strengthening of the extracellular matrix (e.g., in blood 
vessels), and the prevention of lipid peroxidation.” 

Rath M, Pauling L.  Solution to the Puzzle of Human Cardiovascular Disease: Its Primary Cause is 
Ascorbate Deficiency Leading to the Deposition of Lipoprotein(a) and Fibrinogin/Fibrin in the 
Vascular Wall.  J Orthomolecular Med 1991; 6(3&4):125-134 & 139-143. 

Singh RB. Serum concentration of lipoprotein(a) decreases on treatment with hydrosoluble coenzyme 
Q10 in patients with coronary artery disease. Int J Cardiol. 1999 Jan;68(1):23-9.  

Homocysteine: 
Li H, Stony Brook, NY.  Homocysteine induces 3-hydroxy-3-methylglutaryl coenzyme a reductase in 
vascular endothelial cells: a mechanism for development of atherosclerosis?  Circulation 2002 Mar 
5;105(9):1037-43.  “an unexpected link between Hcy and cholesterol dysregulation … the possible role 
of Hcy-induced oxidative stress.” 

Spence JD. Vitamin Intervention For Stroke Prevention trial: an efficacy analysis. Stroke 2005 
Nov;36(11):2404-9.  “In the era of folate fortification, B12 plays a key role in vitamin therapy for total 
homocysteine.” 

Green R. Vitamin B-12 deficiency is the dominant nutritional cause of hyperhomocysteinemia in a 
folic acid-fortified population. Clin Chem Lab Med 2005;43(10):1048-51.  “…in the post-folic acid 
fortification era, low vitamin B(12) status has become the dominant nutritional determinant of 
hyperhomocysteinemia.” 

Rasouli ML. Plasma homocysteine predicts progression of atherosclerosis. Atherosclerosis 2005 
Jul;181(1):159-65.  “Individuals with elevated HCY (> or =12 micromol/L) demonstrated a mean 
increase in CC progression of 35% per year, while those with HCY <12 micromol/L (median) 
progressed at 17% per year (p = 0.0008).” 

Inflammation and CRP: 

Pasceri V. Direct proinflammatory effect of C-reactive protein on human endothelial cells.  Circulation 
2000;102:2165-8. “CRP induces adhesion molecule expression in human endothelial cells … CRP 
may play a direct role in promoting the inflammatory component of atherosclerosis. 

Mulvihill NT. Inflammation in acute coronary syndromes. Heart 2002;87(3): 201-204. “Extensive 
evidence supports a pathogenic role for both local and systemic inflammation in acute coronary 
syndromes.” 

Ford ES, CDC, Atlanta, GA.  Does exercise reduce inflammation? Physical activity and C-reactive 
protein among U.S. adults.  Epidemiology 2002;13(5)561-8. “Exercise decreases CRP…RR = 0.53 for 
vigorous activity.” 

Zhu J.  Prospective study of pathogen burden and risk of myocardial infarction or death. Circulation 
2001 Jan 2;103(1):45-51. “The results suggest that infection plays an important role in incident MI or 
death and that the risk posed by infection is independently related to the pathogen burden.”   
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George J, Sheba Medical Center, Israel.  The prediction of coronary atherosclerosis employing 
artificial neural networks. Clin Cardiol 2000 Jun;23(6):453-6.  “The most effective parameters 
predictive of coronary vessel involvement were (in decreasing order of importance) antibodies to 
oxLDL, to cardiolipin, to CMV, to Chlamydia pneumonia, and to beta 2-glycoprotein I (beta 2GPI). 
Although important in the prediction of vessel occlusion, hyperlipidemia, hypertension, CRP levels, 
and diabetes were less accurate.”   

Testosterone: 
Phillips GB. Are major risk factors for myocardial infarction the major predictors of degree of 
coronary artery disease in men?  Metabolism. 2004 Mar;53(3):324-9. “…in men selected for coronary 
arteriography, age, HDL-C, and FT may be stronger predictors of degree of CAD than are blood 
pressure, cholesterol, diabetes, smoking, and BMI.” 

Trans-Fats & Vascular risk: 
Ascherio A.  Harvard . Trans-fatty acids intake and risk of myocardial infarction. Circulation 1994 
Jan;89(1):94-101.  “Intake of margarine--the major source of trans-isomers--was significantly 
associated with risk of myocardial infarction. These data support the hypothesis that intake of partially-
hydrogenated vegetable oils may contribute to the risk of myocardial infarction.”  

Baylin A. Harvard.  High 18:2 trans-fatty acids in adipose tissue are associated with increased risk of 
nonfatal acute myocardial infarction in costa rican adults. J Nutr 2003 Apr;133(4):1186-91. “High 18:2 
trans-FA in adipose tissue are associated with increased risk of MI. Because the use of hydrogenated 
oils is increasing worldwide, consumers should be aware of the harmful effects of products containing 
partially hydrogenated oils.”  

Institute of Medicine expert panel. No Safe Level of Trans Fats. Center for Science in the Public 
Interest 2002 July 10; “There is no level of trans fatty acids that is safe to consume.”   

Pedersen JI.. Univ of Oslo. Adipose tissue fatty acids and risk of myocardial infarction--a case-control 
study. Eur J Clin Nutr 2000 Aug;54(8):618-25. “Trans fatty acids, linoleic and alpha-linolenic acid 
were intercorrelated and associated with increased risk. It is suggested that the increased risk may be 
connected to trans fatty acids or to some other factor associated with margarine consumption.”  

Stender S.  [The importance of trans-fatty acids for health. Update 2001][Article in Danish] Ugeskr 
Laeger 2001 Apr 23;163(17):2349-53. “The Danish Nutrition Council recommends that the addition of 
industrially-produced trans fatty acids to food stuffs ceases before 2005 and until then that declaration 
of the content in foodstuffs becomes mandatory.”  

Tavani A.  Milano, Italy.  Margarine intake and risk of nonfatal acute myocardial infarction in Italian 
women. Eur J Clin Nutr 1997 Jan;51(1):30-2.  “Medium or high intake of margarine was associated 
with an increased risk of AMI.  The association with margarine could explain about 6% of AMI in this 
population of Italian women.”  

Willett WC.  Harvard.  Intake of trans fatty acids and risk of coronary heart disease among women. 
Lancet 1993 Mar 6;341(8845):581-5. “Intakes of foods that are major sources of trans isomers 
(margarine, cookies [biscuits], cake, and white bread) were each significantly associated with higher 
risks of CHD. These findings support the hypothesis that consumption of partially hydrogenated 
vegetable oils may contribute to occurrence of CHD.”  
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Nuts, Legumes, Alcohol and Vascular Risk: 
Albert CM, Brigham and Women's Hosp.  Nut consumption and decreased risk of sudden cardiac 
death in the Physicians' Health Study. Arch Intern Med 2002 Jun 24;162(12):1382-7.    “the inverse 
association between nut consumption and total coronary heart disease death is primarily due to a 
reduction in the risk of sudden cardiac death.” 

Albert CM, Brigham and Women's Hosp. Moderate alcohol consumption and the risk of sudden 
cardiac death among US male physicians. Circulation 1999 Aug 31;100(9):944-50.  “Men who 
consumed light-to-moderate amounts of alcohol (2 to 6 drinks/wk) had a significantly reduced risk of 
SCD compared with those who rarely or never consumed alcohol.” 

Bazzano LA, Tulane Univ. Legume consumption and risk of coronary heart disease in US men and 
women: NHANES I.  Arch Intern Med 2001 Nov 26;161(21):2573-8 “Our study indicates a significant 
inverse relationship between legume intake and risk of CHD.” 

Hu FB, Harvard. Frequent nut consumption and risk of coronary heart disease in women: prospective 
cohort study.  BMJ 1998 Nov 14;317(7169):1341-5.  “Frequent nut consumption was associated with a 
reduced risk of both fatal coronary heart disease and non-fatal myocardial infarction.” 

Fish-Flax and Lipids/Vascular Risk: 
Albert CM, Brigham and Women's Hosp.  Fish consumption and risk of sudden cardiac death. JAMA 
1998 Jan 7;279(1):23-8.  “consumption of fish at least once per week may reduce the risk of sudden 
cardiac death in men.” 

Albert CM, Brigham and Women's Hosp. Blood levels of long-chain n-3 fatty acids and the risk of 
sudden death. N Engl J Med 2002 Apr 11;346(15):1113-8.  “The relative risk of sudden death was 
significantly lower among men with N-3 levels in the third quartile (RR 0.28) and the fourth quartile 
(RR 0.19).” 

Daviglus ML, Northwestern Univ.  Fish consumption and the 30-year risk of fatal myocardial 
infarction.  N Engl J Med 1997 Apr 10;336(15):1046-53.  “an inverse association between fish 
consumption and death from coronary heart disease, especially nonsudden death from myocardial 
infarction.”  

Iron Overload:  
Baykan M, Trabzon, Turkey.  Iron status and its relationship with lipid peroxidation in patients with 
acute myocardial infarction. Acta Cardiol 2001 Oct;56(5):277-81.  “There was an association of higher 
iron status with increased lipid peroxidation in patients with myocardial infarction.” 

Jiang, R. Harvard School of Public Health. Body Iron Stores in Relation to Risk of Type 2 Diabetes in 
Apparently Healthy Women. JAMA 2004 Feb 11;291(6):711-17. “Higher iron stores (reflected by an 
elevated ferritin…) are associated with an increased risk of type 2 diabetes in healthy women ...” RR = 
2.44 for 5th quintile. 

Lakka TA, Kuopio, Finland.  Higher levels of conditioning leisure time physical activity are associated 
with reduced levels of stored iron in Finnish men. Am J Epidemiol 1994 Jul 15;140(2):148-60.  “a 
reduction in stored iron levels could be one mechanism through which … physical activity decreases 
the risk of coronary heart disease.” 

Roest M, Utrecht U., The Netherlands. Heterozygosity for a hereditary hemochromatosis gene is 
associated with cardiovascular death in women.  Circulation 1999 Sep 21;100(12):1268-73.  “inherited 
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variation in iron metabolism is involved in cardiovascular death in postmenopausal women especially 
in women already carrying classic risk factors.” 

Salonen JT, Kuopio, Finland.  High stored iron levels are associated with excess risk of myocardial 
infarction in eastern Finnish men. Circulation 1992 Sep;86(3):803-11. “An elevated serum ferritin was 
a strong risk factor for acute myocardial infarction in all multivariate models.” 

Lead Toxicity: 
Gump BB. Neurotoxicol Teratal 2005 27(4):655-65. Prenatal and early childhood blood lead levels 
and cardiovascular functioning in 9(1/2) year old children. “Higher Cord Blood Lead levels (but still 
below 10 mcg/dl) were associated with increased SVR and decreased SV upon stress testing at age 9 
½, indicating clinically-significant increased afterload.” 

Menke, A, Circulation 2006;114:1388-1394. Blood Lead Below 0.48 µmol/L (10 µg/dL) and 
Mortality Among US Adults.  

Muntner P, Tulane-Johns Hopkins-Research Triangle Park.  Blood lead and chronic kidney disease in 
the general U.S. population.  Kidney Int 2003 Mar;63(3):1044-1050.  “exposure to lead, even at low 
levels, is associated with CKD.”  

Nash D, U of Md School of Med.  Blood lead, blood pressure, and hypertension in perimenopausal and 
postmenopausal women. JAMA 2003 Mar 26;289(12):1523-32.    “These results provide support for 
continued efforts to reduce lead levels in the general population, especially women.” 

Vupputuri S, Research Triangle Park, NC.  Hypertension 2003 Mar;41(3):463-8.  Blood lead level is 
associated with elevated blood pressure in blacks.  “Increased levels of blood lead remain an important 
environmental risk factor for elevated blood pressure in blacks.” 

Weisskopf, M. Circulation 2009; 120: 1056-64. A Prospective Study of Bone Lead Concentration and 
Death from All Causes, Cardiovascular Diseases, and Cancer in the Dept of VA Normative Aging 
Study.  “RR of lowest- vs highest-tertile of patella bone lead: All-Cause = 2.2; Cardiovascular = 5.63; 
Ischemic Heart Disease Mortality = 8.37.  No association with cancer.  Blood lead had no mortality 
associations.” 

Cadmium Toxicity: 
Luoma P, Finland. Antioxidants, infections and environmental factors in health and disease in northern 
Finland.  Int J Circumpolar Health 1998 Jul;57(2-3):109-13. “Our earlier studies indicate that people 
living in northeastern Finland, west of smelters in Kola Peninsula may be exposed to heavy metals 
such as cadmium and mercury. Blood cadmium was related to blood pressure and was high in men 
with arterial hypertensive disease.” 

Voors AW. Liver cadmium levels in North Carolina residents who died of heart disease. Bull Environ 
Contam Toxicol 1977 Jun;17(6):692-6. “Using data from an autopsy series, we found a strong positive 
correlation between liver concentration of cadmium and death from heart disease. In view of recent 
experiments reported in the literature, the possibility that a low level of cadmium has a toxic effect on 
the cardiac conduction system is supported.” 

Yang YR, China. Studies of five microelement contents in human serum, hair, and fingernails 
correlated with aged hypertension and coronary heart disease. Biol Trace Elem Res 2003 
May;92(2):97-104. “Comparing aged patients with HTN and CAD to aged healthy controls, the 
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cadmium contents in serum of the diseased group were significantly higher than that of the healthy 
group (p<0.01).” 

Arsenic Toxicity: 
Chang CC, Taiwan. Ischemic heart disease mortality reduction in an arseniasis-endemic area in 
southwestern Taiwan after a switch in the tap-water supply system. J Toxicol Environ Health A. 2004 
Sep 10;67(17):1353-61. “Arsenic has been identified as a major contributing risk factor for 
development of blackfoot disease (BFD), a unique peripheral vascular disease that was endemic to the 
southwestern coast of Taiwan. CHD declined gradually for approximately 17 to 20 yr following 
cessation of consumption of high-arsenic artesian well water.” 

Tseng CH, Taiwan. Long-term arsenic exposure and ischemic heart disease in arseniasis-hyperendemic 
villages in Taiwan. Toxicol Lett. 2003 Jan 31;137(1-2):15-21. “The odds ratios (95% confidence 
intervals) for IHD were 1.60 (0.48, 5.34), and 3.60 (1.11, 11.65), respectively, for those with 
Cumulative arsenic exposure of 0.1-14.9 and >15.0 mg/L-years, when compared with those lacking 
drinking water exposure to arsenic.” 

Wang CH, Taiwan. Biological gradient between long-term arsenic exposure and carotid 
atherosclerosis. Circulation 1977 2002 Apr 16;105(15):1804-9. “Carotid atherosclerosis RR = 3.1 for a 
cumulative arsenic exposure of > 20 mg/L-years compared with those without exposure.” 

Mercury Toxicity: 
Frustaci A, Rome, Italy. Marked elevation of myocardial trace elements in idiopathic dilated 
cardiomyopathy compared with secondary cardiac dysfunction. J Am Coll Cardiol 2000;35(3):819-20. 
“A large, significant increase of myocardial TE is present in IDCM but not in secondary cardiac 
dysfunction. The increased concentration of TE in pts with IDCM may adversely affect mitochondrial 
activity and myocardial metabolism and worsen cellular function.” 

Guallar E, Johns Hopkins. Mercury, fish oils, and the risk of myocardial infarction. N Engl J Med 2002 
Nov 28;347(22):1747-54.  “”Toenail mercury level was directly associated with the risk of myocardial 
infarction, with RR=2.16 for highest vs lowest quintile.”  

Rissanen T, Kuopio, Finland. Fish oil-derived fatty acids, DHA and EPA, and the risk of acute 
coronary events: the Kuopio ischaemic heart disease risk factor study. Circulation 2000 Nov 
28;102(22):2677-9. “Fish-oil derived fatty acids reduce the risk of acute coronary events.  However, a 
high mercury content in fish could attenuate this protective effect.”  

Salonen JT, Kuopio, Finland. Intake of mercury from fish, lipid peroxidation, and the risk of 
myocardial infarction and coronary, cardiovascular, and any death in eastern Finnish men. Circulation 
1995 Feb 1;91(3):645-55.    “…a high intake of mercury … and the consequent accumulation … are 
associated with an excess risk of AMI as well as death (from) any cause … (which) may be due to the 
promotion of lipid peroxidation by mercury.” 

Sorensen N, Faroe Islands.  Prenatal methylmercury exposure as a cardiovascular risk factor at seven 
years of age.  Epidemiology 1999 Jul;10(4):370-5.  “1,000 children from the Faroe Islands ... at 7 
years, diastolic and systolic BP increased by 13.9 and 14.6 mmHg respectively when cord blood 
mercury increased from 1 to 10 mcg/liter.”  

Virtanen, JK et al. Kuopio, Finland. Mercury, fish oils, and risk of acute coronary events and 
cardiovascular disease, coronary heart disease, and all-cause mortality in men in eastern Finland. 
Arterioscler Thromb Vasc Biol 2005;25(1):228-33.  
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Porphyrins: 
Woods JS, et al. Urinary porphyrin profiles as biomarkers of trace metal exposure and toxicity: studies 
on urinary porphyrin excretion patterns in rats during prolonged exposure to methyl mercury. Toxicol 
Appl Pharmacol 1991;110:464-76. 

Woods JS, et al. Porphyrin metabolism as indicator of metal exposure and toxicity. In: Goyer RA, 
Cherian MG, eds. Handbook of Experimental Pharmacology. Berlin: Springer-Verlag, 1995:19-52. 

Woods JS, et al. Urinary porphyrin profiles as a biomarker of mercury exposure: Studies on dentists 
with occupational exposure to mercury vapor. Journal of Toxicology and Environmental Health 
1993;40:235-246. 

Woods JS, et al. Altered porphyrin metabolism as a biomarker of mercury exposure and toxicity. 
Canadian Journal of Physiology and Pharmacology 1996;74:210-215. 

Coronary Artery Calcium Scores: 
Brown BG, U. of Washington, Seattle.  Am J Cardiol 2001 Jul 19;88(2A):23E-26E.  “The EBT 
coronary calcium scores are greatly superior to the Framingham risk factors in predicting the measured 
proximal stenosis burden.”  

Mohlenkamp S.  Eur Heart J 2003 May;24(9):845-54.  Prognostic value of extensive coronary calcium 
quantities in symptomatic males-a 5-year follow-up study.  “Symptomatic males with extensive CSs 
carry an even higher risk for future events than other symptomatic males with advanced CAD.”  

Schermund, A, et al. Unstable Coronary Plaque and its Relation to Coronary Calcium. Circulation 
2001 Oct 2;104(14):1682-7. “Extensive coronary calcium detected by EBCT is associated with a 
significantly increased incidence of subsequent myocardial infarction, need for revascularization, and 
coronary death.”  

Wayhs R, et al. High coronary artery calcium scores pose an extremely elevated risk for hard events. J 
Am Coll Cardiol 2002;39(2):225-30.  “A high CS (> or = 1,000) on a screening EBT in an 
asymptomatic person portends a very high risk of an Hard Cardiac Event in the short term… greater 
than the risk associated with a severe perfusion abnormality on Myocardial Perfusion Imaging.”  

Less Angioplasties: 
Am J Cardiol 2002 Mar 1;89(5):567-70.  Need for a moratorium on percutaneous transluminal 
coronary angioplasty in stable coronary artery disease.  Nash DT.  PMID: 11867043.  

Dietary Patterns and Vascular Health: 
Amano Y. Correlation between dietary glycemic index and cardiovascular disease risk factors among 
Japanese women. Eur J Clin Nutr. 2004 Nov;58(11):1472-8.  “Calculated dietary GI and GL were 
positively associated with CVD risk factors among the Japanese women who consumed white rice as a 
staple food.” 

Bazzano LA. Dietary intake of fruits and vegetables and risk of cardiovascular disease.  Curr 
Atheroscler Rep. 2003 Nov;5(6):492-9. “Evidence-based strategies that reduce cardiovascular events in 
those with CVD include reduction in saturated fat and substitution with unsaturated fats. Individuals 
who have suffered a myocardial infarction may also benefit from adopting a Mediterranean type diet 
and increasing intake of omega 3 fats.” 
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Beulens JW. High dietary glycemic load and glycemic index increase risk of cardiovascular disease 
among middle-aged women: a population-based follow-up study.  J Am Coll Cardiol. 2007 Jul 
3;50(1):14-21. Epub 2007 Jun 18. “Among overweight women, glycemic load was associated with 
CVD (RR =1.78).” 

Liu S. Fruit and vegetable intake and risk of cardiovascular disease: the Women's Health Study. Am J 
Clin Nutr. 2000 Oct;72(4):922-8. (Higher fruit and vegetable intake for extreme quintiles had a RR = 
0.68 lower risk for CVD and 0.62 lower risk of MI.) 

Lockheart MS. Dietary patterns, food groups and myocardial infarction: a case-control study.  Br J 
Nutr. 2007 Aug;98(2):380-7. Epub 2007 Mar 29.  “A dietary pattern emphasising nutrient-rich plant 
foods and high-fat fish and low in trans-fatty acids was associated with decreased risk of MI among 
Norwegians.” 

Mead A. Dietetic guidelines on food and nutrition in the secondary prevention of cardiovascular 
disease - evidence from systematic reviews of randomized controlled trials (second update, January 
2006). J Hum Nutr Diet. 2006 Dec;19(6):401-19. (supports Mediterranean diet, more omega-3s, less 
saturated fats.) 

Trichopoulou A. Vegetable and fruit: the evidence in their favour and the public health perspective. Int 
J Vitam Nutr Res. 2003 Mar;73(2):63-9. “…the intake of vegetables and fruits reduces the risk of 
CVD.” 

Emotions and Stress: 
Ornish D.  Intensive lifestyle changes for reversal of coronary heart disease. JAMA 1998 Dec 
16;280(23):2001-7.  “More regression of coronary atherosclerosis occurred after 5 years than after 1 
year in the experimental group.” 

von Kanel R, Zurich.  Effects of psychological stress and psychiatric disorders on blood coagulation 
and fibrinolysis: a biobehavioral pathway to coronary artery disease? Psychosom Med 2001 Jul-
Aug;63(4):531-44.  “psychological measures to varying extent are associated with characteristic 
patterns of coagulation and fibrinolysis activity.” 

Statins: 
Ornish D. Statins and the Soul of Medicine. Am J Cardiology - Editorial: Jun 1, 2002; V89:1286-90. 

Wright JM, “Are Lipid-Lowering Guidelines Evidenced-Based?” Lancet. 2007;369: 168-9. 
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Liposomal Glutathione: Liposomal Glutathione: 
AntiAnti--oxidant,               oxidant,               

A iA i h ih iAntiAnti--atherogenic atherogenic 
PropertiesPropertiesPropertiesProperties

Rosenblat M, Volkova N, Coleman R, Aviram M. Rosenblat M, Volkova N, Coleman R, Aviram M. 
AntiAnti--oxidant and antioxidant and anti--atherogenic properties ofatherogenic properties ofAntiAnti oxidant and antioxidant and anti atherogenic properties of atherogenic properties of 

liposomal glutathione: studies in vitro, and in the liposomal glutathione: studies in vitro, and in the 
atherosclerotic apolipoprotein Eatherosclerotic apolipoprotein E--deficient mice. deficient mice. 

Atherosclerosis. 2007;195(2):e61Atherosclerosis. 2007;195(2):e61--8. PubMed; 8. PubMed; 
17588583.17588583.



Glutathione FunctionsGlutathione FunctionsGlutathione FunctionsGlutathione Functions

AntioxidantAntioxidantAntioxidantAntioxidant

DetoxifyingDetoxifying
Bi d i f ili lBi d i f ili lBinds to toxins to facilitate removalBinds to toxins to facilitate removal

Uses enzyme GlutathioneUses enzyme Glutathione--ss--transferase (GST) transferase (GST) 

Mercury  Mercury  PMID: 18560528PMID: 18560528

Mycotoxins Mycotoxins PMID: 8910329PMID: 8910329

Cell Signal Cell Signal 

Immune cellsImmune cells

© FT Guilford 2008, 2009



Influenza and Cardiac DiseaseInfluenza and Cardiac DiseaseInfluenza and Cardiac DiseaseInfluenza and Cardiac Disease

It has been estimatedIt has been estimatedIt has been estimated It has been estimated 
that during more virulent that during more virulent 
influenza episodes influenza episodes 
roughly twice as many roughly twice as many 
individuals die of cardiac individuals die of cardiac 

h fh fcauses than from causes than from 
influenza pneumonia.influenza pneumonia.
I fl zI fl zInfluenza as an Influenza as an 
Oxidation Stress DiseaseOxidation Stress Disease

© FT Guilford 2008, 2009
Madjid M, Casscells SW. Of  birds and men: cardiologists' role in influenza 
pandemics. Lancet. 2004;364(9442):1309. Cited in PubMed; 15474125.



Glutathione Prevents Influenza Virus Glutathione Prevents Influenza Virus 
ReplicationReplication

Maintaining glutathioneMaintaining glutathioneMaintaining glutathione Maintaining glutathione 
in cells prevents viral in cells prevents viral 
replicationreplication

Cai J, Chen Y, Seth S, Furukawa S, 
Compans RW, Jones DP.              
Inhibition of  influenza infection by y
glutathione. Free radical biology & 
medicine. 2003;34(7):928-36. Cited in 
PubMed; 12654482.

© FT Guilford 2008, 2009



Diseases Associated with Low Diseases Associated with Low 
GlutathioneGlutathione

AutismAutismAutismAutism
Cystic fibrosis &Lung disease (asthma)Cystic fibrosis &Lung disease (asthma)
Liver diseaseLiver diseaseLiver disease Liver disease 
Parkinson's disease Parkinson's disease 
Al h i ' diAl h i ' diAlzheimer's diseaseAlzheimer's disease
Atherosclerosis: Heart attack and Stroke Atherosclerosis: Heart attack and Stroke 
Diabetes Diabetes 
Viral disease both chronic and acuteViral disease both chronic and acute

© FT Guilford 2008, 2009



Body and Cell Function: Role of Body and Cell Function: Role of 
Mit h d iMit h d iMitochondria Mitochondria --

Uses O In the Production of EnergyEnergyUses O2 In the Production of EnergyEnergy

Cell
Nucleus

Mitochondria

Cell 
Membrane

Vit l D t D D 1995

© FT Guilford 2008, 2009

Vital Dust, De Duve, 1995

ISBN 0-465-0944-3



However,…  However,…  
Energy Production also MakesEnergy Production also MakesEnergy Production also Makes Energy Production also Makes 

Free Radicals of Oxygen which are Free Radicals of Oxygen which are 
Reactive Oxygen Species (ROS)Reactive Oxygen Species (ROS)

And ROS Cause …And ROS Cause …

Oxidative StressOxidative Stress

© FT Guilford 2008, 2009



Oxidative StressOxidative Stress
Occurs in CellsOccurs in CellsOccurs in CellsOccurs in Cells

Membranes of cells and of the organellesMembranes of cells and of the organellesMembranes of cells and of the organelles Membranes of cells and of the organelles 
inside cells are damaged by oxidative stressinside cells are damaged by oxidative stress

Membranes are made of lipids (fatty acid Membranes are made of lipids (fatty acid 
h i h h li id d h l l)h i h h li id d h l l)chains, phospholipids, and cholesterol)chains, phospholipids, and cholesterol)

© FT Guilford 2008, 2009



Lipid PeroxidationLipid PeroxidationLipid PeroxidationLipid Peroxidation

Saturated Fatty AcidSaturated Fatty Acid C C C C C CSaturated Fatty AcidSaturated Fatty Acid

U d F A idU d F A id

C-C-C-C-C-C

Unsaturated Fatty AcidUnsaturated Fatty Acid
(sensitive to oxidative stress)(sensitive to oxidative stress)

C-C=C-C=C-C

ROS
Disrupt cell 

function

© FT Guilford 2008, 2009



Glutathione the key player in Glutathione the key player in y p yy p y
removing free radicals in human cellsremoving free radicals in human cells

 ּ◌OH HOH

GSH
Peroxidase

GSH GSSG

© FT Guilford 2008, 2009



Membrane PeroxidationMembrane PeroxidationMembrane PeroxidationMembrane Peroxidation

M b Di ti
© FT Guilford 2008, 2009

Membrane Disruption
Altered Structure          Altered Function



RedoxRedox--Active Transition Metal Ions Active Transition Metal Ions 
and Atherosclerosisand Atherosclerosis

IronIronIronIron
CopperCopper
L dL dLeadLead
MercuryMercury

Increase oxidation stressIncrease oxidation stressIncrease oxidation stressIncrease oxidation stress

© FT Guilford 2008, 2009



Iron: Metal Catalyzed                  Iron: Metal Catalyzed                  
Fenton ReactionFenton Reaction

the Fenton Reactionthe Fenton Reactionthe Fenton Reactionthe Fenton Reaction
FeFe22

++ + H+ H22OO2 2 → Fe→ Fe3 3 
++ + + OH·OH· + OH + OH ––

Because it is involved in the generation of free Because it is involved in the generation of free 
radicals Hradicals H22OO22 is included in the general termis included in the general termradicals, Hradicals, H22OO2 2 is included in the general term is included in the general term 
reactive oxygen species. reactive oxygen species. 

© FT Guilford 2008, 2009



Glutathione the key player in Glutathione the key player in y p yy p y
removing free radicals in human cellsremoving free radicals in human cells

 ּ◌OH HOH

GSH
Peroxidase

GSH GSSG

© FT Guilford 2008, 2009



Toxic metals deplete GSHToxic metals deplete GSHToxic metals deplete GSHToxic metals deplete GSH

Metals including iron copper chromium andMetals including iron copper chromium andMetals, including iron, copper, chromium, and Metals, including iron, copper, chromium, and 
vanadium undergo redox cycling, while vanadium undergo redox cycling, while 
cadmium mercury and nickel as well as leadcadmium mercury and nickel as well as leadcadmium, mercury, and nickel, as well as lead, cadmium, mercury, and nickel, as well as lead, 
deplete glutathione, resulting in the production deplete glutathione, resulting in the production 
of ROS as •Oof ROS as •O−− HH22OO22 and •OH radicals As aand •OH radicals As aof ROS as Oof ROS as O , H, H22OO22, and OH radicals. As a , and OH radicals. As a 
consequence, enhanced lipid peroxidation, DNA consequence, enhanced lipid peroxidation, DNA 
damage and altered calcium and sulfhydryldamage and altered calcium and sulfhydryldamage, and altered calcium and sulfhydryl damage, and altered calcium and sulfhydryl 
homeostasis occur. homeostasis occur. 

Oxidative mechanisms in the toxicity of metal ions

© FT Guilford 2008, 2009

Oxidative mechanisms in the toxicity of metal ions.
Stohs SJ, Bagchi D.
Free Radic Biol Med. 1995 Feb;18(2):321-36. Review.
PMID: 7744317



Lead and Vascular DiseaseLead and Vascular DiseaseLead and Vascular DiseaseLead and Vascular Disease
In vivo and in vitro (animal) studies have shown that chronic lead In vivo and in vitro (animal) studies have shown that chronic lead 
exposure causes HTN and cardiovascular disease by promoting exposure causes HTN and cardiovascular disease by promoting p y p gp y p g
oxidative stress, limiting nitric oxide availability, impairing nitric oxide oxidative stress, limiting nitric oxide availability, impairing nitric oxide 
signaling, augmenting adrenergic activity, increasing endothelin signaling, augmenting adrenergic activity, increasing endothelin 
production, altering the reninproduction, altering the renin--angiotensin system, raising angiotensin system, raising 
vasoconstrictor prostaglandins, lowering vasodilator prostaglandins, vasoconstrictor prostaglandins, lowering vasodilator prostaglandins, p g , g p g ,p g , g p g ,
promoting inflammation, disturbing vascular smooth muscle Ca(2+) promoting inflammation, disturbing vascular smooth muscle Ca(2+) 
signaling, diminishing endotheliumsignaling, diminishing endothelium--dependent vasorelaxation, and dependent vasorelaxation, and 
modifying the vascular response to vasoactive agonists. Moreover, lead modifying the vascular response to vasoactive agonists. Moreover, lead 
has been shown to cause endothelial injury, impede endothelial repair, has been shown to cause endothelial injury, impede endothelial repair, j y p pj y p p
inhibit angiogenesis, reduce endothelial cell growth, suppress inhibit angiogenesis, reduce endothelial cell growth, suppress 
proteoglycan production, stimulate vascular smooth muscle cell proteoglycan production, stimulate vascular smooth muscle cell 
proliferation and phenotypic transformation, reduce tissue plasminogen proliferation and phenotypic transformation, reduce tissue plasminogen 
activator, and raise plasminogen activator inhibitoractivator, and raise plasminogen activator inhibitor--1 production. Via 1 production. Via p gp g pp
these and other actions, lead exposure causes HTN and promotes these and other actions, lead exposure causes HTN and promotes 
arteriosclerosis, atherosclerosis, thrombosis, and cardiovascular disease.arteriosclerosis, atherosclerosis, thrombosis, and cardiovascular disease.

Mechanisms of lead-induced hypertension and cardiovascular

© FT Guilford 2008, 2009

Mechanisms of  lead-induced hypertension and cardiovascular 
disease. Vaziri ND.
Am J Physiol Heart Circ Physiol. 2008 Aug;295(2):H454-65.
PMID: 18567711



Lead and Vascular DiseaseLead and Vascular DiseaseLead and Vascular DiseaseLead and Vascular Disease

lead exposure causeslead exposure causeslead exposure causes lead exposure causes 

HTN HTN 

ddand promotes and promotes 

arteriosclerosis, atherosclerosis, thrombosis, arteriosclerosis, atherosclerosis, thrombosis, 
and cardiovascular disease.and cardiovascular disease.

Mechanisms of  lead-induced hypertension and cardiovascular 
disease. Vaziri ND.
Am J Physiol Heart Circ Physiol 2008 Aug;295(2):H454-65

© FT Guilford 2008, 2009

Am J Physiol Heart Circ Physiol. 2008 Aug;295(2):H454 65.
PMID: 18567711



Hg and Vascular diseaseHg and Vascular diseaseHg and Vascular diseaseHg and Vascular disease

Salonen et al. Salonen et al. 
Intake of mercury from fish, lipid peroxidation, and the Intake of mercury from fish, lipid peroxidation, and the 
risk of myocardial infarction and coronary, risk of myocardial infarction and coronary, 

d d dd d dcardiovascular, and any death in eastern Finnish men.  cardiovascular, and any death in eastern Finnish men.  
Circulation, 1995 PMID: 7828289Circulation, 1995 PMID: 7828289

Mercury accumulation and accelerated progression of Mercury accumulation and accelerated progression of 
carotid atherosclerosis: a populationcarotid atherosclerosis: a population--based prospective based prospective p pp p p pp p
44--year followyear follow--up study in men in eastern Finland. up study in men in eastern Finland. 
Atherosclerosis 2000. Atherosclerosis 2000. 

© FT Guilford 2008, 2009
Salonen JT, Seppänen K, Lakka TA, Salonen R, Kaplan GA.Salonen JT, Seppänen K, Lakka TA, Salonen R, Kaplan GA.
Atherosclerosis. 2000 Feb;148(2):265Atherosclerosis. 2000 Feb;148(2):265--73. PMID: 1065756173. PMID: 10657561



Hg and Vascular DiseaseHg and Vascular DiseaseHg and Vascular DiseaseHg and Vascular Disease

A simultaneous exposure to high inorganicA simultaneous exposure to high inorganicA simultaneous exposure to high inorganic A simultaneous exposure to high inorganic 
mercury, copper, and iron and low selenium mercury, copper, and iron and low selenium 
concentrations can lead to a condition in whichconcentrations can lead to a condition in whichconcentrations can lead to a condition in which concentrations can lead to a condition in which 
mercury promotes lipid peroxidations (oxLDL). mercury promotes lipid peroxidations (oxLDL). 
This mechanism provides a plausible molecularThis mechanism provides a plausible molecular--This mechanism provides a plausible molecularThis mechanism provides a plausible molecular
level explanation for the observed association level explanation for the observed association 
between high body mercury content andbetween high body mercury content andbetween high body mercury content and between high body mercury content and 
atherosclerosis. atherosclerosis. -- 20042004

Does mercury promote lipid peroxidation? An in vitro study 

© FT Guilford 2008, 2009

concerning mercury, copper, and iron in peroxidation of low-density 
lipoprotein. Seppänen K, Soininen P, Salonen JT, Lötjönen S, 
Laatikainen R. Biol Trace Elem Res. 2004 Nov;101(2):117-32.
PMID: 15557676



Hg & MeHg has been shown to exit Hg & MeHg has been shown to exit 
as a complex with GSHas a complex with GSH

Hg & MeHG have been shown to exit fromHg & MeHG have been shown to exit fromHg & MeHG have been shown to exit from Hg & MeHG have been shown to exit from 
liver cells into bile as a complex of glutathione liver cells into bile as a complex of glutathione 
on the endogenous carriers of glutathioneon the endogenous carriers of glutathioneon the endogenous carriers of glutathione.on the endogenous carriers of glutathione.
Clarkson TW, Vyas JB, Ballatori N.                     
Mechanisms of mercury disposition in the bodyMechanisms of mercury disposition in the body.       
Am J Ind Med. 2007;50(10):757-64.  
P bM d 17477364

. 

PubMed 17477364

Osawa and Magos 1974; Refsvik and Norseth 1975;

© FT Guilford 2008, 2009

Osawa and Magos, 1974; Refsvik and Norseth, 1975; 
Ballatori and Clarkson, 1982, 1985



Infants may not excrete meHGInfants may not excrete meHGInfants may not excrete meHGInfants may not excrete meHG

Suckling rats do not secrete glutathione into bileSuckling rats do not secrete glutathione into bile 
and neither do they secrete methylmercury 
[Ballatori and Clarkson 1982][Ballatori and Clarkson, 1982]. 
Data on human infants have not been published.

© FT Guilford 2008, 2009



Mercury (HG) excretion liver to fecal excretion as a     
complex with glutathione (GSH)complex with glutathione (GSH)

2 glutathione molecules  used for each molecule of mercury

HG+ (2) GSHHG

To the liver
Fecal 
excretion

Out of cell and into 
the blood stream 

Excreted from the liver in 
bile fluid

© FT Guilford 2008, 2009

Clarkson TW, Vyas JB, Ballatori N. Mechanisms of mercury disposition in the body. 
Am J Ind Med. 2007;50(10):757-64.  PubMed; 17477364. 



Methylmercury (meHG) excretion                    
liver to fecal excretion as a complex with glutathioneliver to fecal excretion as a complex with glutathione 

(GSH)
1 glutathione molecule  used for each molecule of me-mercury

meHG
GSH+ (1) GSHmeHG

To the liver
Fecal 
excretion

Out of cell and into 
the blood stream 

Excreted from the liver in 
bile fluid

© FT Guilford 2008, 2009

Clarkson TW, Vyas JB, Ballatori N. Mechanisms of mercury disposition in the body. 
Am J Ind Med. 2007;50(10):757-64.  PubMed; 17477364. 



Excretion Rates  Excretion Rates  
Liposomal GSH SupplementationLiposomal GSH Supplementation
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Aflatoxin B1(AFB1)-glutathione(GSH) conjugation via 
glutathione-S-transferase (GST) is the major pathway for theglutathione S transferase (GST) is the major pathway for the 

detoxification of  aflatoxin and metabolites. 

Myco-
ToxinGSH+ GSHMyco-

Toxin G-S-T

To the kidneyTo the kidney 
and liver Urine & Fecal 

excretion
Out of cell and into 
the blood stream 

Kinetic studies of  aflatoxin B1-glutathione conjugate formation in liver and 

Excreted in urine and  the 
liver in bile fluid

© FT Guilford 2008, 2009

g g
kidneys of  adult and weanling rats. Allameh A, et al Mech Ageing Dev. 2000    
May 18;115(1-2):73-83. PMID: 10854630  ALSO see Science 1981 212: 541



Atherosclerosis Atherosclerosis –– from Fatty Streak from Fatty Streak 
to Plaqueto Plaque

Plaque

© FT Guilford 2008, 2009



Atherosclerosis LesionsAtherosclerosis LesionsAtherosclerosis LesionsAtherosclerosis Lesions

Atherosclerotic lesions are first characterized byAtherosclerotic lesions are first characterized byAtherosclerotic lesions are first characterized by Atherosclerotic lesions are first characterized by 
the presence of inflammatory cells, mainly lipidthe presence of inflammatory cells, mainly lipid--
filled macrophages forming fatty streaks in thefilled macrophages forming fatty streaks in thefilled macrophages, forming fatty streaks in the filled macrophages, forming fatty streaks in the 
neointima of the vessel. neointima of the vessel. 

© FT Guilford 2008, 2009 J. Clin. Invest. 107(10): 1227-1234 (2001). 



Foam Cells Form the Fatty StreakFoam Cells Form the Fatty StreakFoam Cells Form the Fatty StreakFoam Cells Form the Fatty Streak

Faggiotto et al 1984Faggiotto et al 1984Faggiotto et al, 1984Faggiotto et al, 1984
A study of dietA study of diet--induced hypercholesterolemia induced hypercholesterolemia 
12 d12 d b dh hb dh h12 days12 days: monocytes became adherent to the : monocytes became adherent to the 
surface of the endothelium surface of the endothelium 
30 days30 days: a "serofibrinous insudate" formed : a "serofibrinous insudate" formed 
together with variable numbers of together with variable numbers of 
subendothelial lipidsubendothelial lipid--laden macrophages.laden macrophages.

© FT Guilford 2008, 2009 Arteriosclerosis. Arteriosclerosis. 1984 1984 JulJul--Aug;Aug;44((44):):323323--4040 PMID: PMID: 64661916466191



Foam CellsFoam CellsFoam CellsFoam Cells

Because the expression of scavenger receptorsBecause the expression of scavenger receptorsBecause the expression of scavenger receptors Because the expression of scavenger receptors 
(CD36) is not down(CD36) is not down--regulated by cholesterol, regulated by cholesterol, 
macrophages expressing scavenger receptorsmacrophages expressing scavenger receptorsmacrophages  expressing scavenger receptors macrophages  expressing scavenger receptors 
can internalize substantial quantities of can internalize substantial quantities of 
cholesteryl ester from oxidized LDL and HDLcholesteryl ester from oxidized LDL and HDLcholesteryl ester from oxidized LDL and HDL, cholesteryl ester from oxidized LDL and HDL, 
leading to foam cell formation. leading to foam cell formation. 

© FT Guilford 2008, 2009

Macrophage scavenger receptors and foam cell formation.    
J Leukoc Biol. 1999 Nov;66(5):740-6. PMID: 10577503 



LDLLDL -- HDL Cholesterol transportHDL Cholesterol transportLDL LDL HDL Cholesterol transportHDL Cholesterol transport

LDLMacrophage

HDL
Liver

© FT Guilford 2008, 2009
Johnson, et al, 1991. Cholesterol transport between cells and high-density 
lipoproteins. Biochim. Biophys. Acta. 1085:273-298 PMID: 1911862  



Oxidation of LDL CholesterolOxidation of LDL CholesterolOxidation of LDL CholesterolOxidation of LDL Cholesterol

Metals catalyze the oxidation of LDL CholesterolMetals catalyze the oxidation of LDL Cholesterolyy

CuSo4

Anti-oxidant and anti-atherogenic properties 
of  liposomal glutathione: studies in vitro, 

d i h h l i li i Eand in the atherosclerotic apolipoprotein E-
deficient mice.
Rosenblat M, Volkova N, Coleman R, 

OxLDLAviram M.
Atherosclerosis. 2007 Dec;195(2):e61-8. 
PMID: 17588583

© FT Guilford 2008, 2009

PMID: 17588583



Oxidized LDL cholesterolOxidized LDL cholesterolOxidized LDL cholesterolOxidized LDL cholesterol

LDL

O

CD36

Ox -
LDLMacrophage

Foam Cell

© FT Guilford 2008, 2009

Macrophage scavenger receptors and foam cell formation.    
J Leukoc Biol. 1999 Nov;66(5):740-6. PMID: 10577503 



OxLDLOxLDLOxLDLOxLDL

Oxidized LDL has also been shown to stimulateOxidized LDL has also been shown to stimulateOxidized LDL has also been shown to stimulate Oxidized LDL has also been shown to stimulate 
the proliferation of smooth muscle cells and to the proliferation of smooth muscle cells and to 
be immunogenic by eliciting the production of be immunogenic by eliciting the production of g y g pg y g p
autoantibodies and the formation of immune autoantibodies and the formation of immune 
complexes that can also facilitate macrophage complexes that can also facilitate macrophage 
i li i f D Th i fi li i f D Th i finternalization of LDL. The recruitment of internalization of LDL. The recruitment of 
inflammatory cells may result in the continued inflammatory cells may result in the continued 
oxidation of LDL setting the stage for catalyticoxidation of LDL setting the stage for catalyticoxidation of LDL, setting the stage for catalytic oxidation of LDL, setting the stage for catalytic 
expansion of the atherosclerotic lesion and the expansion of the atherosclerotic lesion and the 
fullfull--blown spectrum of atherosclerosisblown spectrum of atherosclerosis

© FT Guilford 2008, 2009

fullfull blown spectrum of atherosclerosis. blown spectrum of atherosclerosis. 
Stocker, R. et al. Physiol. Rev. 84: 1381-1478, 2004



Liposomal Glutathione          Liposomal Glutathione          
Prevents Ox Prevents Ox -- LDL formation which LDL formation which 

occurs with low GSHoccurs with low GSH

GSHGSHGSHGSH

LDL

Low GSHLow GSH

Ox -

© FT Guilford 2008, 2009

LDL
Atherosclerosis. 2007 Dec;195(2):e61-8. 
PMID: 17588583



Liposomal Glutathione  Provides the Liposomal Glutathione  Provides the 
Substrate for the Enzyme GPx toSubstrate for the Enzyme GPx toSubstrate for the Enzyme GPx to Substrate for the Enzyme GPx to 
Protect Protect Both HDL & LDLBoth HDL & LDL from from 

O id i d PO id i d POxidation and to Prevent Oxidation and to Prevent 
AtherosclerosisAtherosclerosis

HDL LDL

GPx GPx

GSH GSH

© FT Guilford 2008, 2009
Atherosclerosis. 2007 Dec;195(2):e61-8. 
PMID: 17588583



Low GSH in Macrophage and Low GSH in Macrophage and 
Antigen Presenting Cells (APC)Antigen Presenting Cells (APC)

Results in TH2 expressionResults in TH2 expressionResults in TH2 expressionResults in TH2 expression

AllergyAllergy Low
Macrophage

ChronicChronic InflammationInflammation

Macrophage
GSH

Glutathione levels in antigen-presenting cells 
modulate Th1 versus Th2 response patterns

© FT Guilford 2008, 2009

TH2
modulate Th1 versus Th2 response patterns.
PNAS 1998 Mar 17;95(6):3071  PMID: 9501217



Low Glutathione a Risk Factor for Low Glutathione a Risk Factor for 
Coronary Artery Disease andCoronary Artery Disease andCoronary Artery Disease and Coronary Artery Disease and 

Influenza InfectionInfluenza Infection
I i i i h AMI i iI i i i h AMI i iIt is interesting to note that AMI activity may It is interesting to note that AMI activity may 
precede the peak in influenza infection in the precede the peak in influenza infection in the 

l i i h i di id l i hl i i h i di id l i hpopulation, suggesting that individuals with population, suggesting that individuals with 
coronary disease may be more susceptible to coronary disease may be more susceptible to 
i fl l h h h ld bi fl l h h h ld binfluenza, although other stressors could be influenza, although other stressors could be 
possible present.possible present.

Madjid M, Miller CC, Zarubaev VV, Marinich IG, Kiselev OI, Lobzin YV, et al. 
Influenza epidemics and acute respiratory disease activity are associated with a 
surge in autopsy-confirmed coronary heart disease death: results from 8 years 
of autopsies in 34 892 subjects European heart journal 2007;28(10):1205 10

© FT Guilford 2008, 2009

of  autopsies in 34,892 subjects. European heart journal. 2007;28(10):1205-10. 
Cited in PubMed; 17440221.
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Lecture Overview  
This lecture will cover the actual mechanics of the office administration of chelation therapy 
(NaMgEDTA). This will include the calculation of the dose of EDTA to administer, how to mix a complete 
chelation infusion and how to start and finish a chelation infusion. We will also cover the purpose for 
the nutrients in chelation and calculation of "safe" osmolarity for any IV. At the end the session, there 
will be an actual hands‐on IV workshop where attendees will be administering a commonly used IV 
"Push" protocol. 
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The Nuts and Bolts
of

The Nuts and Bolts
of

EDTA Chelation Therapy:
Safe EDTA Dose Calculation Mixing

EDTA Chelation Therapy:
Safe EDTA Dose Calculation MixingSafe EDTA Dose Calculation, Mixing 

& Administration,
i l bl

Safe EDTA Dose Calculation, Mixing 
& Administration,

i l blPotential Problems,
Pre- & Post-treatment Evaluation, 

Potential Problems,
Pre- & Post-treatment Evaluation, 

Osmolarity CalculationOsmolarity Calculation

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental MedicineW.A. (“Butch”) Shrader, Jr., MD W.A. (“Butch”) Shrader, Jr., MD 



Nutrients We Use for ChelationNutrients We Use for Chelation

VitaminsVitamins
(discussed in syllabus)(discussed in syllabus)

Vitamin C
Pantothene
Vitamin C
Pantothene

B-complex: thiamin (B1) 
riboflavin (B ) niacin (B )
B-complex: thiamin (B1) 
riboflavin (B ) niacin (B )Pantothene

B-12
Folic Acid

Pantothene
B-12
Folic Acid

riboflavin (B2), niacin (B3)
pantothene (B5) and pyridoxine 
(B )

riboflavin (B2), niacin (B3)
pantothene (B5) and pyridoxine 
(B )Folic Acid

Pyridoxine
Folic Acid
Pyridoxine

(B6)(B6)

MineralsMinerals
Magnesium (MgCl), Potassium (KCl) and
Sodium Bicarbonate (NaHCO3)
Magnesium (MgCl), Potassium (KCl) and
Sodium Bicarbonate (NaHCO3)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

Sodium Bicarbonate (NaHCO3)Sodium Bicarbonate (NaHCO3)



Nutrients We Don’t UseNutrients We Don’t Use

VitaminsVitamins
Vitamin A
Vitamin DVitamin D
Vitamin E
Vit i K

MineralsMinerals
Vitamin K

Calcium or trace mineralsCalcium or trace minerals
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



A brief Biochemistry diversionA brief Biochemistry diversionyy

About those vitamins and minerals . . . . .About those vitamins and minerals . . . . .

Vitamins are incorporated into cofactors, Vitamins are incorporated into cofactors, 
enzymes and coenzymes for thousands of 
cellular processes – life as we know it.
enzymes and coenzymes for thousands of 
cellular processes – life as we know it.pp

Minerals act as catalysts and cofactors inMinerals act as catalysts and cofactors in
most enzymatic reactionsmost enzymatic reactions

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Overall Human Metabolic SummaryOverall Human Metabolic Summary

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Example: Niacin, Riboflavin and Example: Niacin, Riboflavin and p ,
Pantothenic Acid

(most B – vitamins)

p ,
Pantothenic Acid

(most B – vitamins)(most B – vitamins)(most B – vitamins)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Riboflavin (B2)Riboflavin (B2)( 2)( 2)
Riboflavin is the 
precursor for several 
Riboflavin is the 
precursor for several p
enzymes, including 
flavin adenine 

p
enzymes, including 
flavin adenine 
dinucleotide (FAD).
FAD is a coenzyme for 
dinucleotide (FAD).
FAD is a coenzyme for 
monoamine oxidase, 
glucose oxidase, 

hi id d

monoamine oxidase, 
glucose oxidase, 

hi id dxanthine oxidase and 
others. Many are 

t ll fl t i

xanthine oxidase and 
others. Many are 

t ll fl t i W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

metalloflavoproteins 
and detoxicants.
metalloflavoproteins 
and detoxicants. Detox



Niacin (B3)Niacin (B3)Known also asKnown also as ( 3)( 3)Known also as 
nicotinic acid and 
nicotinamide, 

Known also as 
nicotinic acid and 
nicotinamide, ,
niacin is required 
for synthesis of 

,
niacin is required 
for synthesis of 
the active forms 
of B3, 
the active forms 
of B3, 
nicotinamide 
adenine 
di l id

nicotinamide 
adenine 
di l iddinucleotide
(NAD) and
NADP

dinucleotide
(NAD) and
NADP W.A. Shrader, Jr., MD

Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

NADPNADP



NAD and FAD both fit hereNAD and FAD both fit here

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicinethere, and everywherethere, and everywhere



Pantothenic acidPantothenic acid

Required for the synthesis of coenzyme A (CoA), 
which is required in over 70 enzymes
Required for the synthesis of coenzyme A (CoA), 
which is required in over 70 enzymes

coenzyme A
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



CoA fits hereCoA fits here

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicinethere, and everywhere!there, and everywhere!



Citric Acid Cycle (TCA cycle)Citric Acid Cycle (TCA cycle)y ( y )y ( y )

Energy
Energy

P d 30 38 ATPP d 30 38 ATPProduces 30-38 ATPProduces 30-38 ATP

Energy
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental MedicineEnergy Energy

Energy



Cell MembranesCell Membranes

G iGlycoprotein

Channel Protein (Ca++, amino acidChannel Protein (Ca++, amino acid
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

Channel Protein (Ca , amino acid 
transport, Na++, anion, etc.)
Channel Protein (Ca , amino acid 
transport, Na++, anion, etc.)



Channel ProteinsChannel Proteins

Channel proteins channel many cations (+) with and Channel proteins channel many cations (+) with and p y ( )
against the cellular osmotic gradient

p y ( )
against the cellular osmotic gradient

Most channels require ATP to functionMost channels require ATP to functionMost channels require ATP to functionMost channels require ATP to function

Channel proteins include metallothionein, which Channel proteins include metallothionein, which 
may carry zinc, copper, selenium, cadmium 
mercury, silver  and other metals
may carry zinc, copper, selenium, cadmium 
mercury, silver  and other metals

Channels and “open channels” take heavy metals 
out of the cell so that EDTA can grab it
Channels and “open channels” take heavy metals 
out of the cell so that EDTA can grab it

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

gg



Active transport uses ATP:
Transports ions against concentration

Active transport uses ATP:
Transports ions against concentrationTransports ions against concentration

gradient – all cells
Transports ions against concentration

gradient – all cells

K+

PotassiumPotassium
OutsideOutside

K+

ATPATP
ADPADPSodiumSodium

ATPATP

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

The critical factorThe critical factor InsideInside



Passive transport uses open channels
Transports ions in any direction using
Passive transport uses open channels

Transports ions in any direction usingTransports ions in any direction, using 
concentration gradient

Transports ions in any direction, using 
concentration gradient

EDTAEDTA
EDTAEDTA

EDTAEDTA EDTAEDTAFeFe AlAl
K+EDTAEDTA

Open channelOpen channel OutsideOutside
K+

ATPATP
ADPADPSodiumSodium PotassiumPotassiumCdCd

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

CdCdPbPb InsideInside



Nutrients: General Caveats
U l ti f t i tU l ti f t i tUse only preservative-free nutrientsUse only preservative-free nutrients

U IV l ti l i l ( t ilU IV l ti l i l ( t ilUse IV solutions only in glass (sterile 
water for chelation) – never in plastic bags
Use IV solutions only in glass (sterile 
water for chelation) – never in plastic bags

Observe the rules for safe osmolarityObserve the rules for safe osmolarity

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



The nutrients we add to EDTA The nutrients we add to EDTA 
chelation therapy are essential, not 

just window dressing
chelation therapy are essential, not 

just window dressingjust window dressing.
(see syllabus)

just window dressing.
(see syllabus)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Consent FormsConsent FormsConsent FormsConsent Forms

Remember, CYA:Remember, CYA:

Use
Appropriate consent forms

Use
Appropriate consent formsAppropriate consent forms

Release forms
Medicare forms

Appropriate consent forms
Release forms

Medicare formsMedicare forms

( ll b )

Medicare forms

( ll b ) W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

(see syllabus)(see syllabus)



Cockcroft-Gault Equation for EDTA  Cockcroft-Gault Equation for EDTA  q
Dosage Calculation

q
Dosage Calculation

EDTA Dose (in mg.) = 50 mg./kg.  X  LBW X  CrCl
100

EDTA Dose (in mg.) = 50 mg./kg.  X  LBW X  CrCl
100

CrCl = (140 - Age)  X  (LBW)
54 X Cr (mg /dl)

CrCl = (140 - Age)  X  (LBW)
54 X Cr (mg /dl)

Finally, you must divide this calculated EDTA Finally, you must divide this calculated EDTA 

54  X  Cr (mg./dl)54  X  Cr (mg./dl)

dose (mg.) by 1000 to obtain grams of EDTAdose (mg.) by 1000 to obtain grams of EDTA

M i d 3 0M i d 3 0 W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

Maximum dose = 3.0 gramsMaximum dose = 3.0 grams



Cockcroft-Gault Equation for Dose Cockcroft-Gault Equation for Dose q
Calculation of EDTA

q
Calculation of EDTA

Lean Body Weight (LBW) in kg. for computations
LBW for males is 50 kg plus 2.3 kg / inch

f h i ht 5 f t

Lean Body Weight (LBW) in kg. for computations
LBW for males is 50 kg plus 2.3 kg / inch

f h i ht 5 f tof height over 5 feet.

LBW for females is 45 5 kg plus 2 3 kg / inch of

of height over 5 feet.

LBW for females is 45 5 kg plus 2 3 kg / inch ofLBW for females is 45.5 kg plus 2.3 kg / inch of 
height over 5 feet.
LBW for females is 45.5 kg plus 2.3 kg / inch of 
height over 5 feet.

Use Actual Weight whenever it is less than computed
lean body weight.
Use Actual Weight whenever it is less than computed
lean body weight.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

lean body weight.lean body weight.



Cockcroft-Gault Equation for EDTACockcroft-Gault Equation for EDTA
1. CrCl = (140 - Age)  X  (LBW)

54  X  Cr (mg./dl)
1. CrCl = (140 - Age)  X  (LBW)

54  X  Cr (mg./dl)( g )
2. EDTA Dose (mg.) = 50 mg./kg.  X  LBW X  CrCl

100

( g )
2. EDTA Dose (mg.) = 50 mg./kg.  X  LBW X  CrCl

100For 60 y o male 5’10” creatinine 0 8For 60 y o male 5’10” creatinine 0 8For 60 y.o. male 5’10”, creatinine 0.8For 60 y.o. male 5’10”, creatinine 0.8
1. CrCl = (140 - 60)  X  (50 +23) , or  80 X 73 , or  5840 1. CrCl = (140 - 60)  X  (50 +23) , or  80 X 73 , or  5840 

LBW

54  X  Cr (mg./dl)             54 X 0.8        43.2
So, CrCl is 135

54  X  Cr (mg./dl)             54 X 0.8        43.2
So, CrCl is 135
EDTA Dose (in mg.) = (50 X 73) X 135 , or 3650 X 1.35
Which is: 4927 mg 100
Di id d b 1000 4 927

EDTA Dose (in mg.) = (50 X 73) X 135 , or 3650 X 1.35
Which is: 4927 mg 100
Di id d b 1000 4 927 W.A. Shrader, Jr., MD

Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

Divided by 1000 = 4.927 gramsDivided by 1000 = 4.927 grams



Cockcroft-Gault Equation for EDTA  Cockcroft-Gault Equation for EDTA  q
Dosage Calculation

q
Dosage Calculation

Final dose = 4.927 gramsFinal dose = 4.927 grams

However, Maximum Dose for any patient is 
3 grams

However, Maximum Dose for any patient is 
3 grams3 grams3 grams

Disodium EDTA is usually 150 mg /cc soDisodium EDTA is usually 150 mg /cc soDisodium EDTA is usually 150 mg./cc, so 
dose would be 20 ccs (for IV infusion)
Disodium EDTA is usually 150 mg./cc, so 
dose would be 20 ccs (for IV infusion)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Drawing Up the Chelation SolutionDrawing Up the Chelation Solutiong pg p
See syllabus for sample chelation protocolSee syllabus for sample chelation protocol
Step-by-step instructions appear in syllabusStep-by-step instructions appear in syllabus
Li t i t i d ’ll d thLi t i t i d ’ll d thLine up nutrients in order you’ll draw them up 
and de-pressurize all bottles with a needle
Line up nutrients in order you’ll draw them up 
and de-pressurize all bottles with a needle

D t i t t l d i j t thD t i t t l d i j t th
Use sterile procedureUse sterile procedure
Draw up nutrients separately and inject them 
in the IV bottle (sterile water)
Draw up nutrients separately and inject them 
in the IV bottle (sterile water)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental MedicineDraw up colored nutrients lastDraw up colored nutrients last



Attach an 18 gauge (No-Kor) 
dl 10 i

Attach an 18 gauge (No-Kor) 
dl 10 ineedle to a 10 cc syringeneedle to a 10 cc syringe

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Pull back plunger of the syringe toPull back plunger of the syringe toPull back plunger of the syringe to 
inject an equal volume of air into vials 
Pull back plunger of the syringe to 
inject an equal volume of air into vials 
as nutrients you’re withdrawingas nutrients you’re withdrawing

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



I t th dl f th i i tI t th dl f th i i tInsert the needle of the syringe into 
the vial, invert the bottle (you do this 
Insert the needle of the syringe into 
the vial, invert the bottle (you do this 
with all of the vials of nutrients and 
EDTA as you use them) and inject 
with all of the vials of nutrients and 
EDTA as you use them) and inject 

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

y ) j
the air.

y ) j
the air.



Withdraw nutrient from the vial Withdraw nutrient from the vial 
into the syringe.into the syringe.

When you are done with a nutrient, 
h h l b k

When you are done with a nutrient, 
h h l b k W.A. Shrader, Jr., MD

Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

push the vial back.push the vial back.



Inject the nutrient into the 500 cc IV Inject the nutrient into the 500 cc IV j
bottle.  Don't invert the IV bottle 
while doing this.

j
bottle.  Don't invert the IV bottle 
while doing this.while doing this.while doing this.

Y h ld i j h i i hY h ld i j h i i hYou should inject the nutrients in the 
center of the top of the IV bottle.
You should inject the nutrients in the 
center of the top of the IV bottle.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Setting up the IVSetting up the IV

The IV administration set – alwaysThe IV administration set – alwaysThe IV administration set always
use vented administration sets 

The IV administration set always
use vented administration sets 

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



This is what’s in thereThis is what’s in there

Th h d i t bb d th h thTh h d i t bb d th h thThe sharp end is stabbed through the 
middle of the top of the IV bottle
The sharp end is stabbed through the 
middle of the top of the IV bottle

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Move the wheel clamp to about 2 
feet from the distal end (the end
Move the wheel clamp to about 2 
feet from the distal end (the endfeet from the distal end (the end 
nearest the patient)
feet from the distal end (the end 
nearest the patient)

and close the wheel clamp tightly
before you remove the cap and stick
and close the wheel clamp tightly
before you remove the cap and stickbefore you remove the cap and stick 
it in the bottle!
before you remove the cap and stick 
it in the bottle!

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Insert the spiked end of the IV setInsert the spiked end of the IV setInsert the spiked end of the IV set 
through the top of the sterile water 
Insert the spiked end of the IV set 
through the top of the sterile water 
Ch k th t th l i l d!Ch k th t th l i l d!Check that the clamp is closed!Check that the clamp is closed!
Hang the bottle on the IV standHang the bottle on the IV standgg
Squeeze the reservoir a few times to Squeeze the reservoir a few times to 
fill it about half-way with the IV 
solution
fill it about half-way with the IV 
solutionsolutionsolution
Flush the tubing, attach butterfly 
( ll 2 dl )
Flush the tubing, attach butterfly 
( ll 2 dl ) W.A. Shrader, Jr., MD

Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

(usually 25 ga. needle)(usually 25 ga. needle)



P h i dP h i dPut on the tourniquet and get
somebody to hold the patient down!
Put on the tourniquet and get
somebody to hold the patient down!

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

y py p



Insert the needle, bevel up, 
preferably with one swift motion
Insert the needle, bevel up, 
preferably with one swift motionpreferably with one, swift motionpreferably with one, swift motion

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Insert the needle at least half way 
t th h b if Y

Insert the needle at least half way 
t th h b if Yup to the hub if you can.  You 

should see blood return in the 
up to the hub if you can.  You 
should see blood return in the 
tubing.  Once you practice, can 
use 24 ga Intracath
tubing.  Once you practice, can 
use 24 ga Intracath

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

use 24 ga. Intracath.use 24 ga. Intracath.



Note back-flow of bloodNote back-flow of bloodNote back-flow of bloodNote back-flow of blood

Tape the needle down over theTape the needle down over the 
butterfly
Release the tourniquetRelease the tourniquet
Tape the needle down again 5” downTape the needle down again 5” downTape the needle down again 5  down 
the butterfly tubing, and again to 

ti t’ l

Tape the needle down again 5  down 
the butterfly tubing, and again to 

ti t’ l W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

your patient’s sleeve your patient’s sleeve 



Open the wheel clamp slowly and 
b h IV i b h

Open the wheel clamp slowly and 
b h IV i b hobserve the IV site to be sure the 

solution is going into the vein
observe the IV site to be sure the 
solution is going into the vein
Set the drip rate to about 10-15 drops 
per minute If you patient
Set the drip rate to about 10-15 drops 
per minute If you patientper minute.  If you patient 
experiences discomfort, stop the IV 
right away (? adjust the needle)

per minute.  If you patient 
experiences discomfort, stop the IV 
right away (? adjust the needle)right away (? adjust the needle)right away (? adjust the needle)
Once your patient is comfortable, youOnce your patient is comfortable, youOnce your patient is comfortable, you 
may open the wheel clamp and set the 
drip rate to approx 65 drops per

Once your patient is comfortable, you 
may open the wheel clamp and set the 
drip rate to approx 65 drops per

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

drip rate to approx. 65 drops per 
minute.
drip rate to approx. 65 drops per 
minute.



I f i 1 EDTA/hI f i 1 EDTA/hInfusion rate: 1 gm EDTA/hr. –
slightly over 1 drop per second
Infusion rate: 1 gm EDTA/hr. –
slightly over 1 drop per secondg y p p

This IV will run about 3 hours.

g y p p

This IV will run about 3 hours.s V w u about 3 ou s.

Anything between 2-1/2 and 3 hours

s V w u about 3 ou s.

Anything between 2-1/2 and 3 hoursAnything between 2-1/2 and 3 hours 
is OK.  The IV can run out completely 
before it is discontinued

Anything between 2-1/2 and 3 hours 
is OK.  The IV can run out completely 
before it is discontinuedbefore it is discontinued.before it is discontinued.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



When this IV is done, carefullyWhen this IV is done, carefully
peel back the tape over the needle 
while holding down the butterfly.  
peel back the tape over the needle 
while holding down the butterfly.  g y
Press the 2” x 2” lightly to the skin 
where the needle is inserted and

g y
Press the 2” x 2” lightly to the skin 
where the needle is inserted andwhere the needle is inserted and 
remove the needle with a quick, 
smooth action As the needle is

where the needle is inserted and 
remove the needle with a quick, 
smooth action As the needle issmooth action.  As the needle is 
removed, increase the pressure on 
th d f b t i t

smooth action.  As the needle is 
removed, increase the pressure on 
th d f b t i tthe gauze pad for about a minute 
and then apply a strip of tape 
the gauze pad for about a minute 
and then apply a strip of tape 

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

tightly over the gauze.tightly over the gauze.



Pre-treatment Evaluation for Potential Pre-treatment Evaluation for Potential 
ProblemsProblems

Pre-existing congestive heart failurePre-existing congestive heart failure
Pre-existing hypocalcemiaPre-existing hypocalcemia
Pre existing congestive heart failurePre existing congestive heart failure

P i i di bP i i di bPre-existing diabetesPre-existing diabetes
Pre-existing renal failure/anemiaPre-existing renal failure/anemia
So:
D l t hi t d h i l
So:
D l t hi t d h i l

gg

Do a complete history and physical exam
Check creatinine (Chem 24), CBC,
Do a complete history and physical exam
Check creatinine (Chem 24), CBC,

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

( ), ,
serum cholesterol, HDL

( ), ,
serum cholesterol, HDL



Post-Treatment EvaluationPost-Treatment Evaluation
Repeat serum creatinine q. 3-6 months, 
d di h i ’ i i l i i
Repeat serum creatinine q. 3-6 months, 
d di h i ’ i i l i idepending on the patient’s original creatinine 
and the patient’s general health problems.  
depending on the patient’s original creatinine 
and the patient’s general health problems.  
Adjust the EDTA dose accordingly. Adjust the EDTA dose accordingly. 
Evaluate patient’s Chem-24 q 6-12 monthsEvaluate patient’s Chem-24 q 6-12 months
Evaluate patient’s cardiac functional abilityEvaluate patient’s cardiac functional ability
Evaluate patient s Chem 24 q. 6 12 monthsEvaluate patient s Chem 24 q. 6 12 months

Some physicians evaluate heavy metalsSome physicians evaluate heavy metals
Ultra fast CT scans not helpfulUltra fast CT scans not helpful W.A. Shrader, Jr., MD

Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

Ultra fast CT scans not helpfulUltra fast CT scans not helpful



Side Effects and Adverse ReactionsSide Effects and Adverse Reactions
EDTA administration has very few side effects.

True “allergy” to the specific nutrients we use is 
basically impossible However if there are anybasically impossible.  However, if there are any 
problems, first take out the vitamin B complex.

Some patients experience pain, no matter what 
IV they receive.  For those few patients, once 
you determine the pain has no other origin, you 
may add 8 cc of 1% preservative-free xylocaine 

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

to the IV 



Side Effects and Adverse ReactionsSide Effects and Adverse Reactions

Venous irritation/inflammationVenous irritation/inflammation
FatigueFatigue
HeadacheHeadacheHeadacheHeadache
NauseaNausea
Joint painJoint pain
Hypoglycemia (pts. on zinc bound insulin)Hypoglycemia (pts. on zinc bound insulin)Hypoglycemia (pts. on zinc bound insulin)Hypoglycemia (pts. on zinc bound insulin)
DeathDeath

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Chelation DeathsChelation Deaths
4-6 deaths reported due to EDTA in early 50’s4-6 deaths reported due to EDTA in early 50’s

Used 10 grams of EDTAUsed 10 grams of EDTA
Due to lead poisoning – renal tubulesDue to lead poisoning – renal tubules
Cardiac arrhythmias (hypocalcemia)Cardiac arrhythmias (hypocalcemia)

Used 10 grams of EDTAUsed 10 grams of EDTA

3 deaths between 2003 – 2005 (OR, TX, PA) 3 deaths between 2003 – 2005 (OR, TX, PA) 
Cardiac arrhythmias (hypocalcemia)Cardiac arrhythmias (hypocalcemia)

Disodium EDTA given as a “push” in two 
patients
Disodium EDTA given as a “push” in two 
patientspp
Hypocalcemia present in the other patient; 
type of EDTA undetermined
Hypocalcemia present in the other patient; 
type of EDTA undetermined

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

type of EDTA undeterminedtype of EDTA undetermined



PrecautionsPrecautions
Patients should eat before/during chelationPatients should eat before/during chelation
Use nearly isotonic solutionsUse nearly isotonic solutions
Use appropriate dose of EDTAUse appropriate dose of EDTAUse appropriate dose of EDTAUse appropriate dose of EDTA
Give oral vitamins and minerals between Give oral vitamins and minerals between 
chelation, especially calcium and zincchelation, especially calcium and zinc
Avoid minerals on day of chelationAvoid minerals on day of chelation
May need to change patient’s type of insulinMay need to change patient’s type of insulin
Avoid minerals on day of chelationAvoid minerals on day of chelation

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



OsmolarityOsmolarityOsmolarityOsmolarity
Molarity is determined the molecular Molarity is determined the molecular y
weight of the compound.

y
weight of the compound.

Th l i iTh l i iThe osmolarity or osmotic pressure is 
determined by the dissociation of the 
The osmolarity or osmotic pressure is 
determined by the dissociation of the 
compound.compound.

The heavier a compound and the higherThe heavier a compound and the higherThe heavier a compound and the higher
the dissociation, the greater the osmolarity.
The heavier a compound and the higher
the dissociation, the greater the osmolarity.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



OsmolarityOsmolarityOsmolarityOsmolarity

Osmolarit OsmolesOsmolarit OsmolesOsmolarity = Osmoles
Volume

Osmolarity = Osmoles
Volume

We refer to osmolarity in milliosmolesWe refer to osmolarity in milliosmoles

mOsm/L =   Milliosmoles
Liter

mOsm/L =   Milliosmoles
Liter

mOsm/mL = Milliosmoles
Millili

mOsm/mL = Milliosmoles
Millili W.A. Shrader, Jr., MD

Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

MilliliterMilliliter



Calculating Osmolarity for all IVsCalculating Osmolarity for all IVsCalculating Osmolarity for all IVsCalculating Osmolarity for all IVs
Plasma Osmolarity averages from aboutPlasma Osmolarity averages from aboutPlasma Osmolarity averages from about

.280 to .310 mOsm/ml, or
280 310 mOsm/L

Plasma Osmolarity averages from about
.280 to .310 mOsm/ml, or

280 310 mOsm/L280 – 310 mOsm/L280 – 310 mOsm/L

Most IVs are slightly to moderatelyMost IVs are slightly to moderatelyMost IVs are slightly to moderately 
hypertonic

Most IVs are slightly to moderately 
hypertonic

Hypotonic IVs can be dangerousHypotonic IVs can be dangerous
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Plasma OsmolarityPlasma OsmolarityPlasma OsmolarityPlasma Osmolarity

Compounding pharmacies give you theCompounding pharmacies give you theCompounding pharmacies give you the 
osmolarity of all their nutrients

Compounding pharmacies give you the 
osmolarity of all their nutrients

When making your IV solutions, it is safer When making your IV solutions, it is safer 
to use the higher side of osmolarity (.310), 
since hypotonic solutions can be a problem
to use the higher side of osmolarity (.310), 
since hypotonic solutions can be a problemyp pyp p

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Safe Osmolarity Limits
IV Push (mOsm/ml)IV Push (mOsm/ml) The longerIV Push (mOsm/ml)IV Push (mOsm/ml)

Large vein 1.40Large vein 1.40
M di i 950

The longer
the infusion and 
th ll thMedium vein .950

Any vein .400
the smaller the 
vein, the more 

IV Infusion (mOsm/ml)IV Infusion (mOsm/ml)
L i 1 20

conservative you 
should be with theLarge vein 1.20

Medium vein .700

should be with the 
osmolarity

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

Any vein .400



Osmolarity Calculation Formula to makeOsmolarity Calculation Formula to makeOsmolarity Calculation Formula to make 
any IV you can think of

Osmolarity Calculation Formula to make 
any IV you can think of

You usually need to calculate the water
o m st add to make a sol tion isotonic
You usually need to calculate the water
o m st add to make a sol tion isotonic

Total mOsm of Additives – (Total ccs of additives)Total mOsm of Additives – (Total ccs of additives)

you must add to make a solution isotonic you must add to make a solution isotonic 

Total mOsm of Additives (Total ccs of additives)      
.310

Total mOsm of Additives (Total ccs of additives)      
.310

=  ccs of water to add=  ccs of water to add
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Osmolarity CalculationOsmolarity CalculationOsmolarity CalculationOsmolarity Calculation

To determine the total osmolarity of eachTo determine the total osmolarity of eachTo determine the total osmolarity of each 
nutrient in your solution, multiply the 

osmolarity of the nutrient by the number

To determine the total osmolarity of each 
nutrient in your solution, multiply the 

osmolarity of the nutrient by the numberosmolarity of the nutrient by the number 
of ccs of the nutrient you add

osmolarity of the nutrient by the number 
of ccs of the nutrient you add

See Table I: Osmolarity Calculation See Table I: Osmolarity Calculation 
Worksheet (in syllabus)Worksheet (in syllabus)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Osmolarity Calculation - EDTAOsmolarity Calculation - EDTA
Agent or Nutrient ccs times mOsm/cc Total mOsmge o Nu e ccs es Os /cc o Os

Disodium EDTA (150 mg./ml) 20 X 1.34 26.80
Vitamin C, 500 mg./ml 15 X 5.80 87.00
NaHCO3 (8.4%) 20 X 1.79 35.80
MgCl, 500 mg./ml 5 X 7.13 35.65
Pantothene (250 mg./ml) 1 X .85 .85Pantothene (250 mg./ml) 1 X .85 .85
Potassium Chloride (2 mEq./ml) 1 X 4.00 4.00
B-6, 100 mg./ml 1 X 1.11 1.11
Heparin (5000 U/cc) 1 X .46 .46

Folic acid 10 mg./ml 1 X .20 .20
B Complex 100 mg /ml 2 X 2 14 4 28B-Complex 100 mg./ml 2 X 2.14 4.28
B-12 (1000 mcg./ml) 1 X .31 .31

Total cc/mOsm 68 196.46
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

How much water do we add to
make this isotonic?
How much water do we add to
make this isotonic?



Osmolarity Calculation - EDTAOsmolarity Calculation - EDTAyy
Tot. mOsm of addit. – (Tot. ccs of addit.) = H2O to add

310
Tot. mOsm of addit. – (Tot. ccs of addit.) = H2O to add

310
From the previous calculations:From the previous calculations:

.310.310

T l O f ddi i 196 46T l O f ddi i 196 46Total mOsm of additives  =  196.46Total mOsm of additives  =  196.46
Total ccs of additives  =  68 ccTotal ccs of additives  =  68 cc
So:  196.46 - 68 =  X

.310
So:  196.46 - 68 =  X

.310
633.74  - 68 =  X633.74  - 68 =  X

X = about 566 ccs of water to addX = about 566 ccs of water to add
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

X   about 566  ccs of water to add
to make this isotonic (.310)

X   about 566  ccs of water to add
to make this isotonic (.310)



Osmolarity Calculation - exampleOsmolarity Calculation - exampleyy

f ddi ( f ddi ) H O ddf ddi ( f ddi ) H O dd
We have only 500 cc bottles of sterile waterWe have only 500 cc bottles of sterile water

Tot. mOsm of addit. – (Tot. ccs of addit.) = H2O to add
.310

Tot. mOsm of addit. – (Tot. ccs of addit.) = H2O to add
.310

So:  196.46 - 68 =  500
X

So:  196.46 - 68 =  500
X

196.46 - 68 =  500 X    196.46 - 68 =  500 X    

196 46 568 X196 46 568 X196.46 =   568 X    196.46 =   568 X    

X =  196.46 ,  or  X =  .345 mOsm/mlX =  196.46 ,  or  X =  .345 mOsm/ml
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

568 (345 mOsm/L)568 (345 mOsm/L)



LastLast
If you use NSS instead of H2O, the osmolarity 

l d bl ( ll b )
If you use NSS instead of H2O, the osmolarity 

l d bl ( ll b )almost doubles (see syllabus)almost doubles (see syllabus)

However if the calculated osmolarity of yourHowever if the calculated osmolarity of yourHowever, if the calculated osmolarity of your 
IV is less than .280, put it in NSS

However, if the calculated osmolarity of your 
IV is less than .280, put it in NSS

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



The IV Push WorkshopThe IV Push Workshoppp

Our special thanks
to

Our special thanks
to

McGuff Pharmacy
for providing all materials

McGuff Pharmacy
for providing all materials

used in this sessionused in this session

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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The IV “Push” WorkshopThe IV “Push” Workshoppp
Special packets of nutrientsSpecial packets of nutrients
St il t ’ll h itSt il t ’ll h it

Read each step all the way through
Sterile water – we’ll share itSterile water – we’ll share it

ead eac step all the way th ough
before you do it and check-mark 

each step as you complete iteach step as you complete it

Please do NOT skip ahead!Please do NOT skip ahead!
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

pp



l' il' i T t lT t l
IV Push ProtocolIV Push Protocol

NutrientNutrient mOsm/mlmOsm/ml
ml's inml's in

protocolprotocol
Total
mOsm
Total
mOsm

B-6 (100 mg/ml)B-6 (100 mg/ml) 1 11 x1 11 x 11 1 111 11B 6 (100 mg/ml)B 6 (100 mg/ml) 1.11   x1.11   x 11 1.111.11
Calcium gluconate (100 mg./ml)Calcium gluconate (100 mg./ml) .72   x.72   x 22 1.441.44
Mag chloride (200 mg /ml)Mag chloride (200 mg /ml) 2 95 x2 95 x 55 14 7514 75Mag. chloride (200 mg./ml) Mag. chloride (200 mg./ml) 2.95   x2.95   x 55 14. 7514. 75
Pantothenic acid (250 mg./ml)Pantothenic acid (250 mg./ml) .85   x.85   x 11 .85.85
Ascorbate (500Ascorbate (500 mg/ml)mg/ml) 5.80   x5.80   x 44 23.2023.20
B-Complex (100 mg./ml)B-Complex (100 mg./ml) 2.14   x2.14   x 11 2.142.14

B-12 (1000 mcg./ml)B-12 (1000 mcg./ml) .30    x.30    x 22 .60.60
TOTALSTOTALS 1616 44.9944.99

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



IV Push Protocol
Both partners will receive the IV Both partners will receive the IV p
and draw up the nutrients, one 

after the other

p
and draw up the nutrients, one 

after the otherafter the otherafter the other
Each vial of nutrients is to be sharedEach vial of nutrients is to be shared

Both partners should do the Both partners should do the 
Each vial of nutrients is to be sharedEach vial of nutrients is to be shared

sample osmolarity calculation for 
this IV (syllabus)

sample osmolarity calculation for 
this IV (syllabus) W.A. Shrader, Jr., MD

Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

this IV (syllabus)this IV (syllabus)



Calculations
For your calculations:
You’ll be adding 19 ccs of sterile
For your calculations:
You’ll be adding 19 ccs of sterileYou ll be adding 19 ccs of sterile
water. The osmolarity is the
You ll be adding 19 ccs of sterile
water. The osmolarity is the
unknown this time.unknown this time.
The answer you should get is:The answer you should get is:The answer you should get is:
1.28 mOsm/ml (1280 mOsm/L)
The answer you should get is:
1.28 mOsm/ml (1280 mOsm/L)( )( )
This IV is moderately hypertonicThis IV is moderately hypertonic

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



PrecautionsPrecautions
Give the IV slowly - magnesium canGive the IV slowly - magnesium canGive the IV slowly magnesium can 
cause a drop in BP.  Your partner 
could even faint (OOOOooops!)

Give the IV slowly magnesium can 
cause a drop in BP.  Your partner 
could even faint (OOOOooops!)
If there is any intense burning orIf there is any intense burning or
could even faint (OOOOooops!)could even faint (OOOOooops!)
If there is any intense burning or
significant aching sensation at the 
needle site stop the IV immediately

If there is any intense burning or
significant aching sensation at the 
needle site stop the IV immediatelyneedle site, stop the IV immediately 
and call an instructor
needle site, stop the IV immediately 
and call an instructor

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



Detailed instructions appear in the Detailed instructions appear in the e ed s uc o s ppe e
syllabus, numbered.

e ed s uc o s ppe e
syllabus, numbered.

Please do NOT skip ahead and start 
the administration of the IV before
Please do NOT skip ahead and start 
the administration of the IV beforethe administration of the IV before 
we complete these steps together

the administration of the IV before 
we complete these steps together
Please put all used needles in the 

sharps container provided Do NOT
Please put all used needles in the 

sharps container provided Do NOTsharps container provided.  Do NOT
put them in with your other trash.  

sharps container provided.  Do NOT
put them in with your other trash.  

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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& Environmental Medicine



Materials you will haveMaterials you will haveMaterials you will haveMaterials you will have

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Line up the vials – left to right – in Line up the vials – left to right – in p g
the same order you will be drawing 
them up:

p g
the same order you will be drawing 
them up:them up:them up:
B-6 (pyridoxine)B-6 (pyridoxine)
C l i lC l i lCalcium gluconateCalcium gluconate
Magnesium chlorideMagnesium chloridegg
Pantothene (dexpanthenol)Pantothene (dexpanthenol)
Ascorbic acidAscorbic acidAscorbic acidAscorbic acid
B-complexB-complex

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

B-12 (hydroxocobalamine)B-12 (hydroxocobalamine)



Like thisLike thisLike thisLike this

B6B6 CaCa MgMg B5B5 BB BBCCB6B6 CaCa MgMg B5B5 B
Complex

B
Complex

B12B12CC

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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& Environmental Medicine



Remove the plastic caps from Remove the plastic caps from 1 p p
the nutrients

p p
the nutrients

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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Wipe the tops of the vials with anWipe the tops of the vials with an2 Wipe the tops of the vials with an 
alcohol swab. 
Wipe the tops of the vials with an 
alcohol swab. 

2

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Equalize the pressure in all of theEqualize the pressure in all of the3 Equalize the pressure in all of the 
vials with the sterile 20 gauge needle
Equalize the pressure in all of the 
vials with the sterile 20 gauge needle

3

W.A. Shrader, Jr., MD
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P t th dl b k i t thP t th dl b k i t thPut the needle back into the 
needle cap CAREFULLY (not 
Put the needle back into the 
needle cap CAREFULLY (not p (
good medical practice, mind you), 
b t f t d ’

p (
good medical practice, mind you), 
b t f t d ’but for today’s purpose, your 
partner will use this needle to de-
but for today’s purpose, your 
partner will use this needle to de-p
pressurize the vials when he/she 
uses them

p
pressurize the vials when he/she 
uses themuses them.uses them.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Attach the 18 gauge No-Kor needle Attach the 18 gauge No-Kor needle 44
to the 30 cc syringe provided (both 
partners 2 syringes)
to the 30 cc syringe provided (both 
partners 2 syringes)partners, 2 syringes)partners, 2 syringes)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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55 Invert the vial of B6 (you’ll do this Invert the vial of B6 (you’ll do this 
with each vial) andwith each vial) and

66 insert the needle into the vial
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

66



Withdraw 1 cc of B6 to the 1 cc Withdraw 1 cc of B6 to the 1 cc 77
mark of the syringemark of the syringe

1 k1 k1 cc mark1 cc mark

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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& Environmental Medicine



Remove the needle from the B6 and Remove the needle from the B6 and 77
hand the vial to your partnerhand the vial to your partner

h ld h lih ld h liYour partner should then equalize 
the pressure in the vial with the 20
Your partner should then equalize 
the pressure in the vial with the 20the pressure in the vial with the 20 
gauge needle and withdraw the 

i i h i

the pressure in the vial with the 20 
gauge needle and withdraw the 

i i h inutrient, repeating the previous 
steps with his/her syringe.
nutrient, repeating the previous 
steps with his/her syringe.p y gp y g

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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1 cc of B6 to the 1 cc mark of the 1 cc of B6 to the 1 cc mark of the 
syringe.syringe.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Insert the needle into the vial of Insert the needle into the vial of 99
calcium gluconatecalcium gluconate

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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& Environmental Medicine



Withdraw 2 cc of calcium gluconateWithdraw 2 cc of calcium gluconate1010
to the 3 cc mark of the syringeto the 3 cc mark of the syringe

3 cc mark3 cc mark

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Remove the needle from the Remove the needle from the 1111
calcium gluconate and hand the vial 
to your partner
calcium gluconate and hand the vial 
to your partnerto your partnerto your partner
Your partner should then equalize Your partner should then equalize p q
the pressure in the vial with the 20 
ga ge needle and ithdra the

p q
the pressure in the vial with the 20 
ga ge needle and ithdra thegauge needle and withdraw the 
nutrient, repeating the previous 
gauge needle and withdraw the 
nutrient, repeating the previous p g p
steps with his/her syringe.

p g p
steps with his/her syringe.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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2 cc of calcium gluconate to the2 cc of calcium gluconate to the
3 cc mark of the syringe.3 cc mark of the syringe.

W.A. Shrader, Jr., MD
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& Environmental Medicine
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Insert the needle into the vial of Insert the needle into the vial of 1212
magnesium chloridemagnesium chloride

W.A. Shrader, Jr., MD
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Withdraw 5 cc of magnesium Withdraw 5 cc of magnesium 1313
chloride to the 8 cc mark of the 
syringe
chloride to the 8 cc mark of the 
syringesyringesyringe

8 cc mark8 cc mark

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Remove the needle from the Remove the needle from the 1414
magnesium chloride and hand the 
vial to your partner
magnesium chloride and hand the 
vial to your partnervial to your partnervial to your partner
Your partner should then equalize Your partner should then equalize p q
the pressure in the vial with the 20 
ga ge needle and ithdra the

p q
the pressure in the vial with the 20 
ga ge needle and ithdra thegauge needle and withdraw the 
nutrient, repeating the previous 
gauge needle and withdraw the 
nutrient, repeating the previous p g p
steps with his/her syringe.

p g p
steps with his/her syringe.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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5 cc of magnesium chloride to the5 cc of magnesium chloride to the
8 cc mark of the syringe.8 cc mark of the syringe.

W.A. Shrader, Jr., MD
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Insert the needle into the vial of Insert the needle into the vial of 1515
dexpantothene (B5)dexpantothene (B5)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Withdraw  1 cc of dexpanthenol (B5)Withdraw  1 cc of dexpanthenol (B5)1616
to the 9 cc mark of the syringeto the 9 cc mark of the syringe

9 cc mark9 cc mark

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Remove the needle from the Remove the needle from the 1717
dexpantothene (B5) and hand the 
vial to your partner
dexpantothene (B5) and hand the 
vial to your partnervial to your partnervial to your partner
Your partner should then equalize Your partner should then equalize p q
the pressure in the vial with the 20 
ga ge needle and ithdra the

p q
the pressure in the vial with the 20 
ga ge needle and ithdra thegauge needle and withdraw the 
nutrient, repeating the previous 
gauge needle and withdraw the 
nutrient, repeating the previous p g p
steps with his/her syringe.

p g p
steps with his/her syringe.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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1 cc of dexpanthenol to the1 cc of dexpanthenol to the
9 cc mark of the syringe.9 cc mark of the syringe.

W.A. Shrader, Jr., MD
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Insert the needle into the vial of Insert the needle into the vial of 1818
ascorbic acid (Vitamin C)ascorbic acid (Vitamin C)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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1919 Withdraw 4 cc of ascorbic acid Withdraw 4 cc of ascorbic acid 
(Vitamin C) to the 13 cc mark of the 
syringe
(Vitamin C) to the 13 cc mark of the 
syringesyringesyringe

13 cc mark13 cc mark

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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Remove the needle from the Remove the needle from the 2020
Vitamin C and hand the vial to your 
partner
Vitamin C and hand the vial to your 
partnerpartnerpartner
Your partner should then equalize Your partner should then equalize p q
the pressure in the vial with the 20 
ga ge needle and ithdra the

p q
the pressure in the vial with the 20 
ga ge needle and ithdra thegauge needle and withdraw the 
nutrient, repeating the previous 
gauge needle and withdraw the 
nutrient, repeating the previous p g p
steps with his/her syringe.

p g p
steps with his/her syringe.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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4 cc of vitamin C to the4 cc of vitamin C to the
13 cc mark of the syringe.13 cc mark of the syringe.

W.A. Shrader, Jr., MD
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2121 Insert the needle into the vial ofInsert the needle into the vial of
B-complexB-complex

W.A. Shrader, Jr., MD
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2222 Withdraw 1 cc of B-complex to the Withdraw 1 cc of B-complex to the 
14 cc mark of the syringe14 cc mark of the syringe

14 cc mark14 cc mark

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Remove the needle from theRemove the needle from the2323
B-complex and hand the vial to
your partner
B-complex and hand the vial to
your partneryour partneryour partner
Your partner should then equalize Your partner should then equalize p q
the pressure in the vial with the 20 
ga ge needle and ithdra the

p q
the pressure in the vial with the 20 
ga ge needle and ithdra thegauge needle and withdraw the 
nutrient, repeating the previous 
gauge needle and withdraw the 
nutrient, repeating the previous p g p
steps with his/her syringe.

p g p
steps with his/her syringe.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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1 cc of B-complex to the1 cc of B-complex to the
14 cc mark of the syringe.14 cc mark of the syringe.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Insert the needle into the vial of Insert the needle into the vial of 2424
hydroxocobalamine (B12)hydroxocobalamine (B12)

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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Withdraw 2 ccs of B12 to the 16 cc Withdraw 2 ccs of B12 to the 16 cc 2525
mark of the syringemark of the syringe

16 cc mark16 cc mark

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Remove the needle from the B12 and Remove the needle from the B12 and 2626
hand the vial to your partnerhand the vial to your partner
Your partner should then equalizeYour partner should then equalizeYour partner should then equalize 
the pressure in the vial with the 20 
Your partner should then equalize 
the pressure in the vial with the 20 p
gauge needle and withdraw the 
nutrient repeating the previous

p
gauge needle and withdraw the 
nutrient repeating the previousnutrient, repeating the previous 
steps with his/her syringe.
nutrient, repeating the previous 
steps with his/her syringe.
You’re now done with the nutrientsYou’re now done with the nutrients

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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2 cc of B12 (hydroxocobalamine) to 2 cc of B12 (hydroxocobalamine) to 
the16 cc mark of the syringe.the16 cc mark of the syringe.

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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That’s it for the nutrientsThat’s it for the nutrients
Everyone can do the next steps – up 
to administering the IV - together
Everyone can do the next steps – up 
to administering the IV - togetherto administering the IV togetherto administering the IV together

W.A. Shrader, Jr., MD
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Remove metal cap from a 250 
b l f il

Remove metal cap from a 250 
b l f il

11
cc bottle of sterile water.  
There will be limited water, so 
cc bottle of sterile water.  
There will be limited water, so 

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicineeveryone must share.everyone must share.



Insert the 20 gauge needle through the 
t t li th !

Insert the 20 gauge needle through the 
t t li th !stopper to equalize the pressure!stopper to equalize the pressure!

1111

If l i th b ttlIf l i th b ttl
Critical:Critical:
If you leave a vacuum in the bottle, 
your nutrients will get “sucked” in
If you leave a vacuum in the bottle, 
your nutrients will get “sucked” in

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Pull the plunger of the syringe 
b k h 3 k
Pull the plunger of the syringe 
b k h 3 k

22
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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& Environmental Medicine

back to the 35 cc markback to the 35 cc mark



Invert the 250 cc bottle of 
il

Invert the 250 cc bottle of 
il

22
sterile watersterile water

and insert the needle into the 
bottle
and insert the needle into the 
bottle

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

bottlebottle



Inject most of the air into the bottle.  
f l i j h i

Inject most of the air into the bottle.  
f l i j h i

33
Be careful not to inject the nutrientsBe careful not to inject the nutrients

LLLeave a 
bubble of air

Leave a 
bubble of air

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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44 Draw up 19 ccs of sterile waterDraw up 19 ccs of sterile water

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
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Remove the syringe from the Remove the syringe from the 55
sterile water and recap the needlesterile water and recap the needle

pass the bottle your partnerpass the bottle your partner
Partner should then re-equalize the 
pressure in the bottle
Partner should then re-equalize the 
pressure in the bottle

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

pressure in the bottlepressure in the bottle



Partner: Invert the 250 cc bottle of 
il

Partner: Invert the 250 cc bottle of 
il

22
sterile watersterile water

and insert the needle into the 
bottle
and insert the needle into the 
bottle

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

bottlebottle



Partner: inject most of the air into 
h b l f l i j

Partner: inject most of the air into 
h b l f l i j

33
the bottle.  Be careful not to inject 
the nutrients
the bottle.  Be careful not to inject 
the nutrients

LLLeave a 
bubble of air

Leave a 
bubble of air

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine



44 Partner: draw up 19 ccs of sterile Partner: draw up 19 ccs of sterile 
waterwater

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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All participants: draw up a few cc’s All participants: draw up a few cc’s 66
of air into the syringeof air into the syringe

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
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Mix the nutrients by rocking the Mix the nutrients by rocking the 77
syringe back and forthsyringe back and forth

Ai b bblAi b bblAir bubble,
back and forth
Air bubble,
back and forth

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
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Remove the capped needle from the Remove the capped needle from the 88
syringesyringe

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Winged infusion set, 25 gauge 
dl tt it

Winged infusion set, 25 gauge 
dl tt it

99
needle – you gotta open itneedle – you gotta open it

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
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Attach the infusion set to the 
i

Attach the infusion set to the 
i

1010
syringesyringe

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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Expel the air bubble out of the Expel the air bubble out of the p
syringe through the tubing and
fill the tubing with the IV fluid

p
syringe through the tubing and
fill the tubing with the IV fluid1111 fill the tubing with the IV fluid 
until it comes out into the needle 
guard

fill the tubing with the IV fluid 
until it comes out into the needle 
guard

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

guard.  guard.  



Here’s where you’d take vital Here’s where you’d take vital 1212
signssigns

Tear off one piece of tape, 3-4” longTear off one piece of tape, 3-4” long1313
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

p p gp p g



ReminderReminder

U h l i fi dU h l i fi d
You’ll take turns giving the IVYou’ll take turns giving the IV

Give the IV slowly - magnesium can Give the IV slowly - magnesium can 
Use the largest vein you can findUse the largest vein you can find

y g
cause a drop in BP.  Your partner could 
even faint.  Be careful.

y g
cause a drop in BP.  Your partner could 
even faint.  Be careful.
If there is any intense burning or
significant aching sensation at the needle
If there is any intense burning or
significant aching sensation at the needle

f ff f

significant aching sensation at the needle 
site, stop the IV immediately and be sure 
there is no extravasation

significant aching sensation at the needle 
site, stop the IV immediately and be sure 
there is no extravasation W.A. Shrader, Jr., MD

Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

there is no extravasation.there is no extravasation.



Put on the tourniquet and getPut on the tourniquet and get1414 Put on the tourniquet and get 
somebody to hold the patient down
Put on the tourniquet and get 
somebody to hold the patient down

1414

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

y py p



Insert the needle, bevel upInsert the needle, bevel up1515
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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Insert the needle in half way upInsert the needle in half way upInsert the needle in half way up 
to the hub, if you can do it 
Insert the needle in half way up 
to the hub, if you can do it 1616

easily in one motioneasily in one motion
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine

W.A. Shrader, Jr., MD
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& Environmental Medicine



Note back-flow of bloodNote back-flow of bloodNote back flow of bloodNote back flow of blood

Put one piece of tape over thePut one piece of tape over the1616 Put one piece of tape over the 
wing of the needle.

Put one piece of tape over the 
wing of the needle.

1616

Release the tourniquetRelease the tourniquet1717
W.A. Shrader, Jr., MD
Santa Fe Center for Allergy
& Environmental Medicine
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& Environmental Medicine



1818 Slowly inject 1-2 cc’s of the 
l i d b h h

Slowly inject 1-2 cc’s of the 
l i d b h hsolution and be sure to watch the 

site carefully and observe your 
solution and be sure to watch the 
site carefully and observe your y y
patient.

y y
patient.

If he or she experiences any 
discomfort or other symptoms stop
If he or she experiences any 
discomfort or other symptoms stop

1919
discomfort or other symptoms, stop 
the push and call for help
discomfort or other symptoms, stop 
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Nuts and Bolts of Chelation Therapy 

Mixing and Administration, Added Nutrients, Safe EDTA Dose 
Calculation and Osmolarity Calculation 

This session will teach you the practical aspects of chelation therapy and the “hands-
on” things you need to know before you begin actual chelation therapy on patients in your 
office.  At the end of this session you should know how to: 

1. Recognize the importance of nutrients added to chelation therapy 
2. Mix a chelation solution 
3. Initiate and terminate a disodium or disodium/magnesium EDTA infusion 
4. Evaluate your patients pre- and post-treatment 
5. Calculate the dosage of EDTA to use for specific patients 
6. Calculate the osmolarity of a chelation (or any other) IV solution 

You will also learn some of the reasons we use nutrients with chelation IVs, and 
finally, we’ll have a workshop so you can get the actual hands-on experience with IV 
administration, by way of giving an actual IV “push” protocol (the Meyer “cocktail”). 

Nutrients in Chelation Therapy 
I will not have time in the slide portion of this presentation to discuss all of the 

reasons we add nutrients when we use chelation.  Therefore, most are discussed here, if you 
would like further discussion. 

Some Reasons Chelation Works 

EDTA’s only action is to alter the distribution of metals in the body.  Metals can be 
extremely toxic, of poisoning enzyme systems and acting as pro-oxidants.  EDTA both 
removes and moves metals.  Many of the natural metals present in the body are present in the 
metalloenzymes, including metallothionein.  Metallothionein is responsible for transporting 
many metals in an out of the cell. EDTA removes the catalysts of free radical proliferation 
(e.g. iron), and these free radicals damage all cells and the vascular endothelium.  EDTA also 
removes circulating extracellular heavy metals and creates a strong cellular gradient to pull 
metals out of cells through the cell membrane. 

All of these actions require the presence of specific nutrients. 

The nutrients we use both augment the action of EDTA and have specific activities of 
their own.  Some have their own independent actions that enhance the overall performance of 
EDTA. 

In the body, vitamins are incorporated into cofactors, enzymes and coenzymes for 
thousands of cellular processes.  Minerals act as catalysts and cofactors in most enzymatic 
reactions that take place in the body. 

Riboflavin: riboflavin is the precursor for several enzymes, including flavin adenine 
dinucleotide (FAD).  FAD is the precursor for monoamine oxidase, glucose oxidase, 
xanthine oxidase and others.  Many of these are metalloflavoproteins and detoxicants.  FAD 



 

 

is essential in the citric acid cycle for energy production (ATP), and ATP is essential for all 
cellular activity, including the transport of metals. 

Niacin (Vitamin B3): also known as nicotinic acid and nicotinamide, niacin is required for 
synthesis of all of its active forums, nicotinic acid dinucleotide (NAD) and an NADP.  Again 
these are both essential in the citric acid cycle for energy production. 

Pantothene (pantothenic acid): pantothene is primarily responsible for the synthesis of acetyl 
CoA.  Acetyl CoA is required for the synthesis of over 70 enzymes in the body and is used, 
once again, in the citric acid cycle for energy production. 

Folic acid (folate): must first be converted to tetrahydrofolate (THF), which transfers one-
carbon units during biosynthesis, primarily for protein metabolism.  These reactions are 
required for the production of serine, methionine, glycine, choline, purine dinucleotides and 
thymidine monophosphate.  The value of added folic acid is primarily to aid in treatment of 
neurological problems such as Alzheimer's, and many patients on chelation have these 
conditions. 

All active cells in the body contain channel proteins.  These channel proteins allow 
the transport of many cations in and out of the cell.  Channel proteins include 
metallothionein, which may carry copper, zinc, cadmium, mercury, silver and many other 
metals out of the cell. Channel proteins all require ATP to function, which is the reason ATP 
is so important in this discussion.  Most of the B-vitamins we add to our chelation solutions 
enhance the production of ATP. 

Some nutrients are added to chelation protocols because they have their own 
independent actions.  These include: 

Potassium chloride: KCl is added primarily because it regulates intracellular electrolyte 
exchange.  This is important especially for patients on diuretics or other medications that 
alter potassium balance. 

Sodium bicarbonate: sodium bicarbonate is added primarily to balance the acid pH produced 
by the added vitamin C.  Additionally, EDTA (and all nutrients) work best in an alkaline 
environment. 

Vitamin C: Vitamin C is required for the maintenance and repair of connective tissue (for the 
hydroxylation of proline), and aids in the repair of damaged endothelium in large and 
medium arteries.  Additionally, vitamin C is a mild chelating agent in its own right and has 
an additive effect with EDTA. 

Magnesium: magnesium acts as a cofactor in most enzymatic reactions in the body.  This 
includes, of course, the citric acid cycle, and magnesium aids in the production of ATP and 
enhancement of channel protein activity to excrete metals.  Magnesium helps maintain 
vascular tension, and in quantities used with chelation protocols is a mild vasodilator.  This 
helps to transport the IV solution to more cells. 

 Magnesium also stabilizes nerve conduction and prevents arrhythmias, which is 
important, especially in older patients.  Further, magnesium acts to help to lower blood 
pressure.  I have found in practice that IV chelation, over time, and especially using 
magnesium/disodium EDTA, will indeed lower blood pressure for patients with mild to 
moderate hypertension.  This effect is not seen until patients have had 15-18 treatments. 



 

 

Calculation of Creatinine Clearance: Cockroft-Gault Equation 
 The most important concept when treating patients with EDTA chelation is the 
calculation of the proper amount of EDTA to administer.  EDTA is excreted primarily by the 
kidneys, so kidney function must be evaluated in all patients by way of creatinine.  There is 
evidence in the literature that EDTA can be harmful or fatal if too much is administered to be 
handled properly by the kidneys.* 

* Oliver LD, Mehta MB, Sarles HE. Acute renal failure following administration of 
ethylenediamine tetraacetic acid (EDTA). Texas Medicine. 1984;80:40-41. 

 The formula we use was developed by DW Cockroft and MH Gault, and published in 
1976.  So it’s called the Cockroft-Gault formula (equation). 

 To calculate creatinine clearance (CrCl), you must take into account the patient’s 
creatinine, sex, age, height and lean body weight (LBW).   

LBW for males = 50 kg + 2.3 kg/inch over 5 feet 

LBW for females = 48.5 kg + 2.3 kg/inch over 5 feet. 

If the patient’s actual weight if it is less than their LBW, use the actual weight. 

The formula to use is: CrCl  =    (140 – age) times LBW 
                          (Age) times (creatinine) 

To calculate the dose of EDTA, the formula is: 

EDTA dose  =  50 mg./kg of LBW   X  CrCl 
                             100 
For example, say you have a male who is 65 years old, is 5 feet 7 and weighs 175 lbs, and 
his creatinine is 1.0.  Note: the example here is a different one than I will use in the 
lecture, so you have two examples from which to work and compare). 
For his LBW, it’s: 50 + (2.3 X 7”), or 50 + 16.1 = 66.1 

So, his CrCl is  (140 - 65) (66.1)   or   (75) (66.1)   or   4957.5   or  76.27 
                              (65)  (1.0)                     65                     65 
 

So his EDTA dose is   (50 mg./kg.) (66.1)  X   76.27 
                                                                             100 
or   (3305 mg.)  X  0.7627, which equals  2520 mg., or 2.5 grams.  At 150 mg./cc 
(standard concentration of EDTA), you’d put 16.8 cc of EDTA in the IV (2.5 divided by 
150).  

 This formulation is used primarily to avoid overdosages for patients who have an 
abnormal creatinine, to make sure you’re giving a safe dose of EDTA.  In any case, you 
never give more than 3 grams of EDTA for males and 2.8 grams for females, and do the 
calculation for all patients. 

 This IV is generally given over a period of 2-1/2 to 3 hours (slightly over 1 drop per 
second with a 25 gauge needle), once weekly for 30-40 treatments.  I then give it once 



 

 

every two weeks awhile, depending on a patient’s symptoms, and then monthly.  Most 
patients with significant cardiovascular disease and risk factors continue to do this 
indefinitely, some going to every 2-4 months, though we recommend they continue about 
monthly.  It can be a remarkable treatment for some patients. 

Mixing the chelation solution 
 In my office, we use only magnesium disodium EDTA via IV infusion, since I 
primarily treat cardiovascular disease, not heavy metal toxicity.  I use a 2-1/2 to 3-hour 
infusion, mixed in 500 cc of sterile water (not saline).  Some physicians use calcium EDTA 
via IV push.  We do not do this, primarily because old habits die hard. 

Please note: if you decide to use both types of EDTA in your office (IV push and 
the infusion), it is absolutely critical you keep your calcium EDTA separate from your 
disodium/magnesium EDTA, and that your disodium/magnesium EDTA is clearly 
labeled “IV DRIP ONLY”.  NEVER USE DISODIUM OR DISODIUM/MAGNESIUM 
EDTA VIA IV PUSH, as this can cause fatal hypocalcaemia.  

Sample EDTA Chelation Protocol (additives and osmolarity) 

Agent or Nutrient ccs Times mOsm/cc Total mOsm 
Disodium EDTA (150 mg./ml) 20 X 1.34 26.80 
Vitamin C, 500 mg./ml 15 X 5.80 87.00 
NaHCO3 (8.4%) 20 X 1.79 35.80 
MgCl, 500 mg./ml 5 X 7.13 35.65 
Pantothene (250 mg./ml) 1 X .85 .85 
Potassium Chloride (2 mEq./ml) 1 X 4.00 4.00 
B-6, 100 mg./ml 1 X 1.11 1.11 
Heparin (5000 U/cc) 1 X .46 .46 
Folic acid 10 mg./ml 1 X .20 .20 
B-Complex 100 mg./ml 2 X 2.14 4.28 
B-12 (1000 mcg./ml) 1 X .31 .31 
Total 68  196.46 

Note: You may not be using this amount (20 ccs) of EDTA.  The amount you will use is 
calculated by a specific method you will be taught in this session (Cockroft-Gault). 

A similar protocol appears in Table II, and you may use either, or one of your own 
creation.  It would probably be wise to use a protocol similar to one of these, as they are both 
fairly “typical” chelation protocols.  If you want to deviate significantly from these, be sure 
to consult with an ACAM physician who has had many years of experience first. 

Drawing Up the Chelation Infusion 
Method: Exact, step-by-step instructions appear in the material that follows, and you can 

refer to the slides from the lecture that will graphically illustrate some of these steps. 

An IV Infusion is easier to draw up and administer than an IV Push (which is why we’re 
giving you hands-on experience with the more difficult of the two).  So during the lecture, I 



 

 

won’t spend much time on the actual infusion process, but it all appears here so you can 
follow it step by step when you get home. 

The Chelation Protocol: General comments 

 Note: In our office, we cover our EDTA infusion bottles with a black bag (you can 
make some out of plastic trash bags) to protect the lability of the Vitamin C (it’s very light-
sensitive).  NOTE: DO NOT USE NUTRIENTS OR IV SOLUTIONS CONTAINING 
PRESERVATIVE.  NEVER USE PLASTIC BAGS.  Plastic bags all contain plasticizers 
that have leached into the solution, and many are associated with cancer in both animals and 
humans.  

Drawing up the Nutrients 
It’s best to start by drawing up each nutrient and the EDTA separately, using a 10 cc 

syringe, and injecting them separately into the IV bottle. As you (or your nurse) get more 
proficient, you may draw up several nutrients at once, using a single large (20-30 cc) syringe 
(much like we’ll teach you in the workshop with the IV push protocol).  It saves time.  We 
have done this in our office since 1986, and have not seen a problem.  Use of multiple 
syringes – one for each nutrient – is quite costly and unnecessary.   

For the chelation infusion protocol here, you will use one syringe for all the additives, 
and they will be drawn up one at a time. When one syringe is used, e.g. 10 cc, a minimal but 
measurable amount of "cross-contamination" between vials of nutrients is bound to occur.  
However, the effects of this are negligible if the procedure is done carefully and as directed. 

This cross-contamination is only noticeable if a small amount of a "colored" nutrient 
(such as B-12) is inadvertently introduced into a vial of a "clear" nutrient, such as magnesium 
chloride. Therefore, we usually draw up the clear, or non-colored nutrients first, followed by 
the nutrients that have any color. 

 When drawing up nutrients in our office, we use an 18 ga., 1-½ inch BD Admix 
needle (called “No-Kor”), BD # 305215.  This needle does not produce “coring”, or 
removing little cores of the rubber stoppers.  We do this because these cores can end up in 
your IVs, which is not a good thing. 

NOTE:  You may draw up a chelation IV up to 24 hours ahead of time, as long as you place 
it in the fridge as soon as it is drawn up.  However, if you do this, DO NOT add the EDTA or 
the Vitamin C into the IV until the patient appears in your office and is ready to receive it, 
since these are both labile and will lose potency if they are mixed into the solution ahead of 
time. 

DRAWING UP THE CHELATION IV 

1. Line up the vials in front of you (cross-wise from left to right) from which you will 
draw the nutrients and EDTA, in the same order they appear down the list in the 
protocol: EDTA, Vitamin C, NaHCO3, MgCl, pantothene, B6 (pyridoxine), potassium 
chloride, heparin (optional), folic acid, B-complex, B-12 and the 500 cc bottle of 
sterile water. 

2. Wipe the tops of all vials with an alcohol swab.  Leave the sterile water capped for 
now. 



 

 

3. Equalize the pressure in all of the vials with a No-Kor sterile needle (stick the needle 
briefly through tops of all vials, except for the IV bottle). Put the needle back into the 
needle cap carefully (not good medical practice, mind you), but you will use this 
needle to attach to the syringe to draw up the nutrients and EDTA). 

4. Attach the above 18 gauge No-Kor needle to a 10 cc syringe. 
4 a. Carefully uncap the 500 cc bottle of sterile water, pulling the metal tab straight 

out and then down towards the bottom of the bottle. Then remove the outer metal 
rim of the cap (be careful, the edges are sharp) and the top cover, and wipe the 
top with an alcohol swab.  Do NOT equalize the pressure in the bottle. 

EDTA (150 mg./cc, usually in a 100 cc vial) 

Note: You may not be using this amount (20 ccs) of EDTA.  The amount you will use 
is calculated by a specific method you will be taught in this session (Cockroft-Gault). 

Remember, if you are drawing this IV up ahead of time, skip steps 1-18 until your 
patient arrives in your office for the IV. 
5. Pull back plunger of the syringe to the 10 cc mark  
6. Insert the needle of the syringe into the 10 cc vial of EDTA and invert the vial.  

(You will do this with all of the vials of additives as you use them.) 
7. Inject the 10 ccs of air into the EDTA vial.  Note: the full volume of air may not all 

go in at once, so release pressure on the syringe and allow some EDTA to flow into 
the syringe, push in some more air, back and forth, and so on.   

8. Withdraw 10 ccs of EDTA from the vial into the syringe and remove the needle from 
the vial of EDTA. 

9. Leave the bottle of water on the table, and inject the 10 ccs of EDTA into the IV 
bottle.  You should inject the nutrients in the center of the top of the IV bottle.  If you 
have not depressurized the bottle, it will “suck” the nutrient out of the syringe. 

10. Repeat steps 5-9, for a total dose of 20 ccs (not always the dose – see above) 
11. Push the vial of EDTA back, so you’ll know you’ve used it.  This may seem silly, but 

occasionally you get interrupted during this process, and if you’ve pushed the vials 
back as you’ve used them, you’ll remember where you are. 

Vitamin C (500 mg./cc, 50 cc vial)  
12. Pull back plunger of the syringe to the 10 cc mark  
13. Insert the needle of the syringe into the 10 cc vial of Vitamin C and invert the vial.   
14. Inject the 10 ccs of air into the Vitamin C vial.  Note: the full volume of air will not 

all go in at once, so release pressure on the syringe and allow some Vitamin C to 
flow into the syringe, push in some more air, back and forth, and so on.   

15. Withdraw 10 ccs of Vitamin C from the vial into the syringe and remove the needle 
from the vial of Vitamin C. 

16. Inject the 10 ccs of Vitamin C into the IV bottle 
17. Repeat steps 12-16, but with 5 ccs, for a total of 15 ccs 
18. Push the vial of Vitamin C back 



 

 

NaHCO3 (8.4%, 50 cc vial)  
19. Pull back plunger of the syringe to the 10 cc mark  
20. Insert the needle of the syringe into the 10 cc vial of NaHCO3 and invert the vial.   
21. Inject the 10 ccs of air into the NaHCO3 vial.  Note: the full volume of air may not all 

go in at once, so release pressure on the syringe and allow some NaHCO3 to flow 
into the syringe, push in some more air, back and forth, and so on.   

22. Withdraw 10 ccs of NaHCO3 from the vial into the syringe and remove the needle 
from the vial of NaHCO3. 

23. Inject the 10 ccs of NaHCO3 into the IV bottle 
24. Repeat steps 19-16, for a total of 20 ccs 
25. Push the vial of NaHCO3 back. 

Magnesium Chloride (500 mg./cc – vial size variable) 
26. Pull back the plunger of the 10 cc syringe to the 5 cc mark of the syringe. 
27. Insert the needle into the vial of magnesium chloride and invert the vial. 
28. Inject the air into the magnesium chloride. 
29. Withdraw 5 ccs of magnesium chloride. 
30. Remove the needle from the vial of magnesium chloride, and push the vial back. 
31. Inject the contents of the syringe into the IV bottle. 

Pantothene (Vitamin B-5, 250 mg./cc – vial size variable) 
32. Draw back the plunger to the 1 cc mark of the syringe. 
33. Insert the needle into the vial of pantothene (pantothenic acid) and invert the vial. 
34. Inject the air into the vial of pantothene. 
35. Withdraw 1 cc of pantothene. 
36. Remove the needle from the vial, and push the vial back. 
37. Inject the contents of the syringe into the IV bottle. 

Potassium Chloride – (2 mEq./cc, 20-30 cc plastic vial from the manufacturer) 
38. Draw back the plunger to the 1 cc mark of the syringe. 
39. Insert the needle into the vial of potassium chloride and invert the vial. 
40. Inject the air into the vial of potassium chloride. 
41. Withdraw 1 cc of potassium chloride. 
42. Remove the needle from the vial, and push the vial back. 
43. Inject the contents of the syringe into the IV bottle. 

B6 (pyridoxine, 100 mg./cc– vial size variable) 
44. Draw back the plunger to the 1 cc mark of the syringe. 
45. Insert the needle into the vial of B6 and invert the vial. 
46. Inject the air into the vial of B6. 
47. Withdraw 1 cc of B6. 
48. Remove the needle from the vial, and push the vial back. 
49. Inject the contents of the syringe into the IV bottle. 



 

 

Heparin (optional, 5000 U/cc – usually 10 cc vial from the manufacturer) 
50. Draw back the plunger to the 1 cc mark of the syringe. 
51. Insert the needle into the vial of heparin and invert the vial. 
52. Inject the air into the vial of heparin. 
53. Withdraw 1 cc of heparin. 
54. Remove the needle from the vial, and push the vial back. 
55. Inject the contents of the syringe into the IV bottle. 

Folic Acid (10 mg./cc – vial size varies) 
56. Draw back the plunger to the 1 cc mark of the syringe. 
57. Insert the needle into the vial of folic acid 
58. Inject the air into the vial of folic acid. 
59. Withdraw 1 cc of folic acid.  You will often note that folic acid turns cloudy when 

you draw it up.  This is normal, as in low volume it needs an alkaline solution to 
dissolve, and will temporarily partially precipitate.  Don’t worry about it – it will re-
dissolve as soon as you inject it into the IV solution. 

60. Remove the needle from the vial, and push the vial back. 
61. Inject the contents of the syringe into the IV bottle. 

B-complex (100 mg./cc – vial size varies) 
62. Draw back the plunger to the 2 cc mark of the syringe. 
63. Insert the needle into the vial of B-complex and invert the vial. 
64. Inject the air into the vial of B-complex. 
65. Withdraw 2 ccs of B-complex. 
66. Remove the needle from the vial, and push the vial back. 
67. Inject the contents of the syringe into the IV bottle. 

B-12 (hydroxocobalamine or methyl cobalamine, 1000 mcg./cc  – vial size varies) 
68. Draw back the plunger to the 1 cc mark of the syringe. 
69. Insert the needle into the vial of B-12 
70. Inject the air into the vial of B-12. 
71. Withdraw 1 cc of B-12 
72. Remove the needle from the vial, and push the vial back. 
73. Inject the contents of the syringe into the IV bottle (250 cc). 

You're now done drawing up the IV. 

Setting up the IV 

You’ll need vented IV administration sets (the plastic tubing for the IV) and 25 gauge 
butterfly-type needles to administer IVs in your office.  These may be ordered from Merritt 
or another supplier. 

Note: When you administer IV therapy at your office, advise patients to eat before 
they come in, whenever possible.  Most patients do much better with IVs of any kind if 
they’ve eaten beforehand. 



 

 

1. Pull apart "Bubble Pak" containing a vented IV administration set, and remove the 
tubing. 

2. Move the wheel clamp on the IV tubing distally to about 2 feet from the distal end 
(the end opposite the “spiked” end, which will be the end closest to the patient) and 
close the wheel clamp tightly. 

3. Remove sterile cap from the "spiked" end of the IV tubing (administration set). 
4. Insert the spiked end of the IV tubing firmly through the center of the stopper of the IV 

bottle (you have to push firmly -- there is no “pre-drilled” hole, and, uh, don’t forget to 
take the metal cap off of the IV bottle, if you haven’t removed it yet). 

5. Be sure the wheel clamp is closed tightly!  Hang the IV bottle on an IV pole (we use a 
hook over the sink in our office).  This is so any IV solution can go into the sink while 
the IV line is flushed. 

6. (Be sure the wheel clamp is closed tightly!) Squeeze the drip chamber a few times to get 
the IV solution to fill the reservoir about half full. 
NOTE: The administration set will have a “vent” valve near or on the reservoir.  
THE VENT IS ALREADY OPEN. 

7. Slowly open the clamp and slowly let the solution run through the tubing of the 
administration set until it comes out of the end.  Most of the air bubbles will come out of 
the tubing as you let the solution flow through it (tiny bubbles won't cause any harm to 
the patient). 

8. Open the winged infusion set, unscrew the cap and connect it to the administration tubing 
(you have to also remove the cap from the end of the administration tubing).  Leave the 
needle guard on the butterfly in place.  Allow the IV solution to flow into the butterfly 
until it comes out of the needle. 

9. Once this is done, again close the wheel clamp tightly and move the IV to the patient’s IV 
stand. 

10. In your offices, you would take the patient's vital signs -- blood pressure and pulse, 
before you begin any IV therapy on any patient. 

11. Tear off three 3” pieces of hypoallergenic tape (we use 3M Micropore hypoallergenic 
surgical tape), and stick them just by their ends somewhere within easy reach (the IV pole 
is usually convenient), so you can reach up and grab them when you need to. 

12. Apply the tourniquet to your patient’s arm. 
13. Insert the butterfly needle, preferably in the antecubital space (crook of the arm) of 

your patient, and preferably in one, swift motion. As soon as the needle enters the vein, 
you will note a small amount of a back-flow of blood appear in the butterfly tubing.  Put 
a piece of tape over the flexible plastic butterfly where it enters the skin, covering it and 
the spot where the needle enters the skin. (This solution is tolerated by most people in a 
peripheral vein, but large veins – for most purposes – are best and will avoid problems.) 

14. Release the tourniquet. 
15. Tape the butterfly tubing again proximally to the skin with another piece of tape, and with 

the third piece of tape, tape the administration tubing to the patient's clothing (shirt or 
dress sleeve). 



 

 

16. Open the wheel clamp, very gradually at first, to be certain your patient has no adverse 
response to the solution, and to best prevent the vein from "blowing out." Watch the 
tubing and the site carefully as you do this to be certain the solution is running into the 
patient’s vein and not the subcutaneous tissue (it burns)! 

17. Set the drip rate at about 10-15 drops per minute (count them) for the first 2-3 minutes 
(usually you need to do this for the first chelation only – after that, you can set the drip 
rate at the required rate immediately). Watch the site, watch the patient, and stop the 
IV if your patient has any sensation of severe burning, pain or discomfort.  Some 
“aching” of the upper arm could occur – the patient can massage it – but this is not 
infiltration: infiltration burns at the needle site). 

18. Once several ccs have been administered and if your patient has no discomfort or other 
unusual symptoms, you may then speed the rate up to about 65 drops per minute – a bit 
faster than one drop per second.  This will usually get a 500 cc IV into your patient in 
about three hours. You will get into the habit of checking the level of the IV as it’s being 
given to calibrate the time in which you want it administered.  Anywhere between 2 ½ to 
3 hours is fine. 

19. The IV may be allowed to run completely out before it is disconnected.  Air will not flow 
into a patient's vein. 

20. Once the IV is finished, fold a 2" X 2" gauze pad in quarters.  Carefully peel back the 
tape covering the needle where it enters the arm, while holding down the plastic butterfly 
portion.  Press the 2” X 2” lightly to the skin where the needle is inserted and at the same 
time remove the needle with a quick, smooth action.  As the needle is removed, increase 
the pressure on the gauze pad for about a minute and then apply tape tightly over the 
gauze.  The patient may remove the tape and gauze in about 10-15 minutes. 

 
Billing Codes Used for IV Therapy 

You must check these codes yearly, as they tend to change.  We never bill insurance for 
chelation, though some physicians do.  We bill only for nutritional IVs. 

1. 99211 – Minimal office visit, and 
2. 90784 – for the IV for a patient with asthma – if you want to justify you’ve given 

magnesium for acute asthma, refer to multiple references in the literature and 
included here.  Insurance companies in our area have not been covering this code.  
Also, see my article with mixed nutrients, mentioned previously. 

3. 90765 – used for any other IV (you may have to justify the IV for insurance), and you 
may add: 

4. 90766 – for each extra hour, per hour (unit) 
5. 90799 – “unlisted” therapeutic or diagnostic injection (asking for trouble, likely) 

If you specify that the substances you are using are nutrients, insurance often will ask 
you to justify what you’re doing, and they will end up not paying in the end, anyway.  
The FDA considers nutrients given parentally to be drugs, and so should you (for these 
purposes), but insurance companies usually may not. 

If you bill for this type of therapy, be prepared to be challenged.  It’s even possible, 
whether you receive payments directly from insurance or not, a company could challenge 
this retrospectively, refute it as a legitimate treatment, and demand you return any money 



 

 

they paid you or your patient in the past.  This is absolutely true with Medicaid, Champus 
and Medicare, and I would very strongly advise you not to bill these providers for any IV 
you administer. 

Waiver Forms for IV and other “non-conventional” therapy 
 Whenever you are using other than what is termed “standard of practice” 
methodology in your office, you should advise your patients.  We do this in writing, and have 
patients sign forms.  At the end of this section, I’ve included most of our “standard forms” 
we use in my office.  Please feel free to use them if you wish. 

 It’s always smart to have your patients well informed by giving them, in writing, 
everything you’re planning, in the form of something they can sign and keep a copy.  
The forms we use in our office (waivers, consent, Medicare, other) have been included 
on the following pages.  Please feel free to copy and use them.  Jonathan Emord and 
Associates provided most of these; however, laws in this arena can change rapidly, and 
before you rely totally on them, you might want to double-check with your own 
attorney or consult Jonathan to see whether the forms are up-to-date. 



 

 

CONSENT FOR NON-CONVENTIONAL TREATMENT 

1. I, _______________________________________, hereby authorize the following procedure: use of 
___________________________ a testing modality for diagnosis of _____________________________, 
or _________________________________ treatment, a treatment for ___________________________  
__________________________________________________. 

2. I understand that the procedure will involve ______________________________ 
_____________________________________________________________________________________, 
possibly combined with diet and lifestyle modifications.  

3. I understand that ___________________________________ is not a currently medically accepted 
procedure for testing or treating ___________________________________________________________ 
and, thus, that its use for this purpose may be considered by some insurance companies to be “medically 
unnecessary” or “experimental”.  The procedure has some risks.  Dr. __________________ has explained 
to me verbally the short and long-term risks, which may include temporary worsening of my current 
symptoms or headache, tachycardia (increased heart rate), syncope (fainting), visual difficulties, shortness 
of breath, joint pains, red eyes, itchy eyes, nasal congestion, numbness, gastrointestinal disturbances and a 
very rare but serious reaction called anaphylaxis.  Also, further side-effects or complications could be: 
____________________________________________________________________________________  

4. By signing this form, I accept those risks. Moreover, I understand and accept that because this procedure 
may be considered “medically unnecessary” or “experimental”, it may not mitigate, alleviate, or cure my 
condition (s).  Its possible benefits may not be apparent immediately.  The possible benefits include 
mitigation or improvement of my current symptoms, improvement of respiratory function, decreased skin 
reactions, increased stamina, improved metabolism, decrease in frequency or severity of headaches, 
improved concentration, and others. 

5. I understand the nature of the treatment, which has been explained to me by Dr. _____________________. 
6. I understand that the currently “standard” medically indicated treatment(s) for my condition is/are 

______________________________________________________________________________________
___________________________________________________.    I understand that the risks of those 
treatments include: no improvement or worsening of my condition; headache, tachycardia (increased heart 
rate), syncope (fainting), visual difficulties, shortness of breath, joint pains, red eyes, itchy eyes, nasal 
congestion, numbness, gastrointestinal disturbances and a very rare but serious reaction called anaphylaxis 
and others. 

7. Based on the risks and potential benefits of the currently medically indicated treatment(s) and of the 
proposed treatment, I have elected to forego or supplement the indicated treatment(s) and receive the 
proposed treatment from Dr. ______________________. 

8. I further understand and agree to adhere to the treatment schedule and attend the follow-up visitations set 
by Dr. _________________ to permit observation and study of my progress.  I also agree to comply with 
the recommended lifestyle modifications in order to provide optimum opportunities for the beneficial 
effects of chelation therapy. 

9. I understand that I may suspend or terminate my treatment at anytime by informing Dr. _______________ 
10. I assume full liability for any adverse effects that may result from the non-negligent administration of the 

proposed treatment.  I waive any claim in law or equity for redress of any grievance that I may have 
concerning or resulting from the procedure, except as that claim pertains to negligent administration of this 
procedure.   

11. I hereby confirm that the nature and purpose of the aforementioned treatment may be considered medically 
unnecessary or experimental and not currently indicated treatments. The risks involved and the possibilities 
of complications have been explained to me.  I fully understand that the treatment to be provided may be 
considered experimental and unproven by scientific testing and peer-reviewed publication. 

Signature of Patient ________________________________       DATE:__________    TIME:__________ 
Signature of Witness _______________________________ 



 

 

AGREEMENT BY MEDICARE BENEFICIARY 
FOR MEDICAL SERVICES by Physician Opted Out of Medicare 

Date: _____________   Time: ______________ 

___________________________________  , a patient and Medicare Part B beneficiary (“Patient”), and  
____________________________________, M.D. (Physician”), a physician licensed to practice medicine in 
_____________________ enter into this agreement for the provision of medical services specified herein 
(“Services”) in accordance with the provisions of Section 4507 of the Balanced Budget Act of 1997.  
Wherefore, in exchange for consideration, the receipt and sufficiency of which the Parties hereby acknowledge, 
Patient and Physician agree as follows:  

1. Patient acknowledges and agrees that this Agreement has been entered into, and that Patient has 
received a copy of this Agreement, before Physician has provided the services specified herein to Patient.  

2. Patient acknowledges and agrees that this Agreement has not been entered into at a time when 
Patient is facing an emergency or urgent health care situation. 

3. The services to be provided Patient are: ______________________________________________ 
__________________________________________________________________________________________
__________________________________________________________________________________________
____________________________________ (collectively referred to hereinafter as "Services") 

4.  Patient agrees not to submit a claim (or request that Physician submit a claim on Patient’s behalf) 
under the Social Security Act, as amended (42 U.S.C. § 1395a), for the Services, even if such Services are 
otherwise covered under Medicare Part B.  

5. Patient agrees to be personally responsible, whether through private insurance or otherwise, for the 
payment of Services. 

6. Patient acknowledges that Medicare will not provide reimbursement for the Services and that no 
Medicare fee limits (including those specified in 42 U.S.C. §§ 1395a; 1848(g)) will apply to the amount 
Physician charges for Services. 

7. Patient acknowledges that Medigap plans under 42 U.S.C. § 1882 do not, and other supplemental 
insurance plans may not, make payments for the Services. 

8. Patient acknowledges that, as a Medicare beneficiary, Patient has the right to have the Services 
provided by other physicians or practitioners for whom payment would be made under Medicare, 42 U.S.C. § 
1395a. 

9. Physician has informed Patient that Physician is not excluded from participating in Medicare Part 
B under 42 U.S.C. § 1128. 

10. By signing this contract Patient understands that Patient is forgoing his or her right to receive 
Medicare benefits for the Services from Physician, but that Patient is not forfeiting all Medicare benefits for 
other services from other Medicare providers.  

11. Physician filed an affidavit with Medicare effective on _____________.  That affidavit expires on 
_____________.  This Agreement expires on _______________. 

        

Signature of Patient  _______________________________     Date: ______________ 

 

 Witness: ________________________________________ 

 

Signature of Physician: ___________________________ Date:______________ 

 

 Witness: ________________________________________ 



 

 

NOTICE IN ADVANCE OF SERVICE TO PATIENT THAT 
SERVICE MAY NOT BE COVERED BY INSURANCE 

PHYSICIAN NOTICE: 

 Your insurance plan will only pay for services that it determines to be “reasonable and necessary” 
under its coverage policy.  If your insurance plan determines that a particular service, although it would 
otherwise be covered, is “not reasonable and necessary” under its coverage policy standards, the plan will deny 
payment for that service.  I believe that, in your case, your insurance may deny payment for EPD 
immunotherapy because it is not considered the “standard of care” in the USA and possibly because it is not 
FDFA-approved. 

BENEFICIARY AGREEMENT: 

 I have been notified by __________________________ that he/she believes that, in my case, my 
insurance may deny payment for the service identified above, for the reasons stated. I agree to be personally and 
fully responsible for payment.   

 Signed, 

    __________________________________     ___________ 
        Beneficiary (or Representative) Signature                   Date 

 

                       __________________________________    ____________ 
                 Witness                                                 Date 

 

 
NOTICE IN ADVANCE OF SERVICE TO PATIENT THAT 
SERVICE MAY NOT BE COVERED BY MEDICARE 

NOTICE TO MY PATIENTS: 

 Medicare will only pay for services that it determines to be “reasonable and necessary” under Section 
1862 (a)(1) of the Medicare law. If Medicare determines that a particular service, although it would otherwise 
be covered, is “not reasonable and necessary” under Medicare program standards, Medicare will deny payment 
for that service.  I believe that, in your case, Medicare is likely to deny payment for 
_________________________________________________________ for the following reasons: 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 

BENEFICIARY AGREEMENT: 

 I have been notified by my physician that he or she believes that, in my case, Medicare is likely to 
deny payment for the services identified above, for the reasons stated.  If Medicare denies payment, I agree to 
be personally and fully responsible for payment.   

  Signed, 

    __________________________________     ___________ 
    Beneficiary (or Representative) Signature                            Date 

    __________________________________    ____________ 
Witness                                                    Date 



 

 

IV Therapy for Asthma/Cardiovascular Disease/Other Health Problems -- Signature Form 
 Dr. __________________ treats a number of illnesses using IV therapy (parenteral therapy) with various nutrients or 
chelation therapy.  This is because, for most patients with significant health problems, IV therapy has been shown in his practice to be 
effective in the long term, and because Dr. ___________________ feels it is far safer than giving you powerful and potentially 
dangerous drugs which often have significant adverse side effects. 

 Parenteral therapy with nutrients or chelation therapy are not yet considered to be "traditional" therapy in this country.  More 
and more physicians are finding the benefits from this approach, but it will take quite some time before it is considered the "standard" 
of care.  For this reason -- because it is a non-traditional approach -- Dr. ___________________ wants you to understand the risk 
verses benefit ratio of this important approach to helping solve your health problems. 

 IV therapy with nutrients must be considered "investigational" in this country and does not benefit all patients.  Some of the 
IV nutrients in the form or dosage used by this office are not yet approved by the FDA.  If you have asthma or another serious illness, 
IV therapy could even make you considerably worse after the first (or even the first few) treatment(s), so you must be aware of this 
eventuality.  We generally ask our patients to commit to 3 treatments at a minimum, as it sometimes takes 3 treatments to see a 
significant effect.  However, if satisfactory subjective or clinical results are not noted by the time the first 3 treatments are complete, 
we generally discontinue therapy and move on to another approach. 

 IV therapy is generally administered once or even twice weekly until you are able to go longer between treatments without 
loss of benefit.  Generally speaking, should you note an improvement with IV therapy, you should find that the periods of 
improvement last longer and longer as time goes on.  IV therapy with nutrients is often combined with other treatment modalities in 
this office, and it is hoped and somewhat expected that IV therapy can be discontinued without loss of benefit when the other 
treatment modalities take effect.  Chelation therapy is usually administered long-term. 

 The general risks of IV or chelation therapy include, with decreasing frequency: fatigue; headache; worsening of symptoms 
after the first 1-3 treatments (lessening with each, if it happens): discomfort during the infusion; irritation of the vein, causing eventual 
closure of the vein; inflammation at the site of an IV (phlebitis); failure to achieve a substantial benefit; renal failure; death.  All 
except the first 3 are extremely rare, and there has never been a reported death from IV therapy with any of the nutrients (or EDTA) 
used in our office unless used contrary to our explicit instructions (I include it here because it must be included in any disclaimer 
form). 

 By signing this form, you acknowledge that you understand all of the above information, and that you are consenting to 
parenteral therapy with nutrients with such knowledge. 

 Thanks very much. 

 

Signed: ___________________________________________________  Dated: _______________ 

[note: this is my form, not from J. Emord] 

 



 

 

Calculating Osmolarity 
A Critical Factor When You Use IV Therapy 
The mathematics of preparing solutions and calculating osmolarity when customizing IV nutrient 
protocols 

A.  Definition: 
The molarity of a substance is determined by the molecular weight of a substance.  For example, the 

molecular weight of NaCl is about 58.  One (1) mole of NaCl is therefore 58 grams.  If 58 grams of NaCl is 
dissolved in 1 liter of water, this creates a 1 molar solution. 

Osmolarity – or osmotic pressure – on the other hand, is primarily determined by the dissociation of any 
particular substance.  Since NaCl dissociates into Na ions and chloride ions in solution, the osmolarity of a 
mole of NaCl dissolved in 1 liter of water is not one osmole, but two. 

Fortunately, we don’t have to suffer through this chemical enigma to determine the osmolarity of our 
solutions; the osmolarity of everything we use is known and appears in Table I. 

B. Basic Formula 

Osmoles     =    Osmolarity 
Volume 

                or 

 Milliosmoles    =   mOsm/L      or    Milliosmoles    =    mOsm/mL 
           Liters                                                 mL 

  Normal osmolarity of plasma is generally between .280 and .310 mOsm/mL. 
 To avoid problems, the optimal osmolarity of any IV solution would be within these ranges. 

 For our purposes, I’ll always talk in terms of milliosmoles per milliliter (mOsm/mL.). 
For osmolarity of all the common IV agents we use, please see Table I (Osmolarity calculation sheet); 
for osmolarity of specific protocols, see Table II.  I have included several of our nutritional protocols 
as well.  

B. Example of calculation of osmolarity of solutions: 

1. Let's say you want to know the osmolarity of the following solution: 
 10 mL of Ascorbate, 500 mg./mL (osmolarity 5.8 mOsm/mL - see Table I), and 
 2 mL of calcium gluconate, 100 mg./mL (osmolarity .72 mOsm/mL - see Table I) 

                           10 mL   X     5.8 mOsm/mL =       58 .00 mOsm          
                            2  mL   X     .72 mOsm/mL =          1.44 mOsm     
        Totals:   12  mL                                         59.44 mOsm     

      Using the previous formula, we get:    59.44 mOsm =   4.95 mOsm/mL 
                                                                   12 mL 
C. DERIVATION OF THE FORMULA TO DETERMINE THE AMOUNT OF DILUENT TO ADD TO A SOLUTION TO MAKE 

IT ISOTONIC  
 It isn't critical you learn the actual derivation of the formula to follow by heart.  The important thing is 
that you know how to use the formula, once it’s derived.  The derivation is for you geeks out there. 



 

 

 The solution just calculated is far too hyperosmolar to inject "straight."  We need to know how we can 
make this solution fall in the range of that of plasma (.28 - .31 mOsm/mL), or to be isosmolar/isotonic, so 
we can inject it without discomfort or venous irritation.   

 To do this, we need to add something with a lower osmolarity to dilute this solution.  Also, we usually 
want to add as little diluent as possible, so the resultant solution can be fit into a syringe or reasonably-sized IV 
bottle.  Therefore, sterile water is best, as it has an osmolarity of 0 (zero). 

 Using the numbers we calculated in the previous example, let's represent the quantity of diluent we're 
going to add (in mLs) as Q.  Its total osmolarity (in milliosmoles) will equal O, and we will use the formula 
above to calculate the osmolarity to be the same as that of plasma, (.280 - .310 mOsm/mL): 

  mOsm   =   mOsm/mL  (= osmolarity) 
     mL 
 so,       59.44 + O (mOsm of added agent)    =   .310 mOsm/mL (310 mOsm/L) 
             12 + Q (ccs of added agent) 

 (We use .310 mOsm/mL (310 mOsm/L) so that if we slightly miscalculate, it will be on the "safe" 
(higher) side, rather than on the lower side, as hypotonic solutions can cause hemolysis in certain unusual 
conditions. 

Using some basic (but easily forgettable) math, we can exchange the (12 + Q) and the .310 without affecting the 
equation, which gives us: 

  59.44 + O (mOsm of added agent)     =   12 + Q (ccs of added agent) 
                          .310        

We can then bring the 12 to the other side of the equation, but must change its sign: 

  59.44 + O (mOsm of added agent)   - 12   =   Q (ccs of added agent)  
                     .310 

Since the osmolarity of sterile water (O) for injection is 0 (zero), we can simply eliminate it from the equation, 
which finally gives us: 

  59.44     -   12   =   Q (ccs of added agent)    or   191.74 - 12   =   179.74 
                               .310    

 So, we'd have to add 179.74 (or about 180) mL of plain sterile water for injection to make this IV 
solution (10 mL of ascorbate & 2 mL of calcium gluconate) isotonic. 

So, as derived above, the Formula to Determine amount of Sterile Water to add to any IV to make it isotonic 
(.310 mOsm/mL) is therefore: 

  Total mOsm of Additives    -  ( Total mLs of Additives ) =    Water to Add (mLs) 
                .310 

Using this formula, you can calculate the amount of plain sterile water to add to any IV solution you 
might produce in your office to make it isotonic.  Solutions may be given which are slightly or even 
significantly hypertonic, but the more hypertonic an infusion is, the greater the likelihood of damage to veins 
(sclerosis) and patient discomfort.  More hypertonic solutions should be given in larger veins, while isotonic or 
very near-isotonic solutions may easily be given in smaller veins.  NEVER GIVE HYPOTONIC SOLUTIONS. 

The preceding formula is easy to check.  For example, if you were to take one mL of magnesium sulfate 
(500 mg./mL), whose osmolarity is 4.06 mOsm/mL, and added 1 mL of water for injection (osmolarity zero), 
you would expect the resulting osmolarity (Os) to be exactly half, or 2.03 mOsm/mL.  Let's see if the formula 
works: 



 

 

 4.06   _  1   =   1;      4.06  =  2;     2 Os =  4.06;     Os = 4.06  ; so Os =  2.03! 
        Os             Os                                                    2 

 If you get a negative value in the calculation above, this indicates a hypotonic solution.  To calculate the 
amount of Normal Saline solution (.9% NaCl) to add, you have to divide this absolute number (convert the 
negative number to a positive one) by .031. 

 You will only end up with a hypotonic solution if most or all of the agents you're using have an 
osmolarity of less than .280, such as multiple trace minerals.  If you are giving an IV of strictly minerals, give 
them in NSS (.31 mOsm/mL). 

The rule for safe upper limits of osmolarity of IV solutions we follow in our office is 
approximately: 

  Large 
vein 

Medium 
vein 

Any vein 

IV Push (mOsm/L) 1400 950 400 

IV Infusion (mOsm/L) 1200 700 400 
 Note: these are general guidelines.  The exception is our protocol (IV infusion) for high dose Vitamin C 
given for cancer, where the osmolarity is 1362 mOsm.  Some patients will not tolerate osmolarity this high. 

Another general rule to consider when administering IV therapy is: 

The longer the infusion and the smaller the vein, 
the more conservative the osmolarity should be. 

Here’s an example of the calculation process for an IV Protocol: 

PLEASE NOTE: This is not the same protocol we will be using in the workshop 
 

Nutrient mOsm/cc ccs in protocol Total mOsm of 
additive 

Vitamin C (ascorbate, 
ascorbic acid) 

5.80 12 69.60 

B-6 1.11 5 5.55 
B-complex 2.14 2 4.28 
B-12 .31 5 cc (but not included in calculations, as it is 

given IV “push” at end of the IV) 
Calcium gluconate .72 2 1.44 
Magnesium Sulfate 4.06 5 20.30 
Mineral mix .57 1 .57 
Molybdenum .80 1 .80 
Pantothene .85 2 1.70 
Water you’ll need to 
add 

0 (TO CALCULATE) 0 

 TOTALS: 30 (you don’t include the 
B-12 

103.74 

Formula:  Total mOsm of Additives   _  Total mLs of Additives  =  mLs of water to add 
             .310 
  



 

 

thus,   103.74     -  ( 30 )  =    mLs of water to add, 
 .310 
(We don't count the B-12 because it’s given separately at the end, and not mixed with the IV.  B-12 should not 
be mixed with an IV containing copper (in the mineral mix), since copper inactivated the ring structure of B-
12)) 
  103.74   -  ( 30 )  =    mLs of water to add 
               .310 
 334  -  30  = 304 mLs of water to add 

However, Sterile Water doesn’t come in bottles of 304 ccs – it comes in 250 cc bottles (or larger).  So we 
solve this dilemma by adding 250 ccs of Sterile Water for Injection, simply because that's how it is supplied.  
But if we add 250 ccs, then the osmolarity won’t be .310.  Since we’ll be adding less water, the osmolarity will 
become higher.  To calculate the osmolarity of this new solution, we now have to make the osmolarity the 
“unknown” (X), and re-calculate: 

 
  103.74 – ( 30 ) = 250 (since we want to add this much water now) 
     "X" 
"X" equals the osmolarity that will result when we add 250 mLs of water, because we're not going to add 304 
mLs.  Now move the 30 cc’s of additives to the other side of the equation, and 
  103.74 = 280,    280 X = 103.74, so  X  =  103.74     or  .371 
      X                            280  
The resultant osmolarity is not .310, but .371 mOsm/mL, still well within safe limits for a small vein. 

Problems with Normal Saline: Osmolarity of IV's 
 I can't tell you how many patients we see who have virtually "no veins" because of multiple previous 
IV's which have been given in NSS with hypertonic nutrients, rather than sterile water for infusion.  This is 
because osmolarity had not been calculated, and/or nutrients or medications have just been "dumped" into an 
IV, especially in hospital situations.  In many cases, nutrients or drugs are just added to NSS without regard to 
osmolarity.  This is especially a problem with Vitamin C and magnesium, as they have a very high osmolarity. 
 These patients are usually desperately in need of IV therapy, and – because previous IV's have been 
given improperly at other offices – often it is extremely difficult for us to do it without a central venous 
catheter. 
  



 

 

Following is an example of how osmolarity changes significantly by using NSS instead of sterile water. 

Sample EDTA Chelation Protocol 

Agent or Nutrient ccs mOsm/cc Total mOsm 
Disodium EDTA 20 1.34 26.80
Vitamin C, 500 mg./cc 15 5.80 87.00
Folic acid 10 mg./cc 1 .20
MgCl, 500 mg./cc 5 7.13 35.70
NaHCO3 20 1.79 17.90
Pantothene 1 .85 .85
Potassium Chloride 1 4.00 4.00
Heparin 1 .46 .46
B-12, 1 mg./cc 1 .31 .31
B-6, 100 mg./cc 1 1.11 1.11
B-Complex 100 2 2.14 4.28

Total: 68 200.7

A. Calculations, using Sterile Water (500 cc) as the diluent (osmolarity of 0): 

 200.7      -  ( 68 )       =       500 (cc H2O)        
     X 
 200.7         =     568,     so        568 X = 200.7,    so   X  =   200.7 
     X                  568 
   and  X = .353 mOsm/mL 
 
B. Calculations, using Normal Saline Solution (500 cc) as diluent instead of water: 
 NSS has an osmolarity of .31 mOsm/L.  So, when using NSS, you have to count it as an additive on both 
sides of the equation.  Therefore, 500 cc of NSS contains .31 times 500, or 155 mOsm.  This must be added to 
the milliosmoles of "additives” and to the additives themselves. 

 Using the previous example, adding saline instead of water: 

 200.7 + 155.0     -   ( 68 + 500 )    =   0  (no water is added) 
            X 

355.7   -   ( 568 )  =   0,  then   355.7   =  568,  and  568 X  = 568,  
    X                                              X 
                                                                     
 X =    341.42   so,      X = .601 mOsm/mL 
  568              

   Although this latter solution would be tolerated in a larger vein, it could be a problem if infused into a smaller 
vein. 

 The rule of thumb is that infusions diluted with NSS have a bit less than twice the osmolarity as do those 
in sterile water. 
  



 

 

                   

Conclusion:  

When administered according to these protocols and guidelines, chelation therapy is extremely safe, and 
can be tremendously beneficial. Chelation infusion protocols are easy to administer and patients rarely have side 
effects.  If they do, these will usually consist of fatigue, feeling “wiped out”, and occasionally a headache, 
occurring mostly on the day of the IV, and usually for only the first one to three treatments.  Even then, patients 
will often feel extremely well for several days after a chelation treatment, and after several treatments, they will 
only feel well. 

 If you’re treating patients with symptoms such as angina or claudication, patients should write down 
what their symptoms are, how often they occur, how far they can walk without pain, etc. before you begin 
treatment.  This way you have a barometer to monitor how well patients do as they receive treatment, and 
benefits are consistent. 

 There is also no doubt that IV (parenteral) therapy with selected nutrients can be tremendously 
beneficial for patients with many different illnesses.  Moderate to high dose nutrients, when given IV, bypass 
the intestinal tract and resultant "first pass" detoxification by the liver.  Considering this, they usually have a 
drug-like effect rather than the effect the nutrient would have if take orally.  There is a great deal we have to 
learn about IV administration of nutrients, as the field is in its infancy (although many of our members and 
Fellows have used it for 25 years or more), and more outcome studies of specific disorders are needed. 

Additionally, IV therapy must be done correctly: solution concentration (osmolarity) must be in tolerable 
and comfortable ranges to prevent structural harm to a patient's veins, and to prevent dangerous reactions from 
hypotonic solutions. 



 

 

Table I:  OSMOLARITY CALCULATION WORKSHEET FOR COMMONLY USED NUTRIENTS 

IV Additives mOsm/mL (multiply times:) nutrient added (mLs)  Total mOsm
Amino Acids (FreAmine III  8.5%) 0.81 X cc =  
Ascorbic Acid   500 mg/mL 5.80 X cc =  
B-6 (Pyridoxine)   100 mg/mL 1.11 X cc =  
B-12 (hydroxycobalamine)  1000 mcg.* 0.31 X cc =  
B-Complex   100 mg/mL 2.14 X cc =  
Sodium Bicarbonate 8.4% 2.00 X cc =  
Calcium Gluconate 10%   100 mg./mL 0.72 X cc =  
Disodium EDTA 150 mg./mL 1.34 X cc =  
Folic Acid   10 mg./mL 0.20 X cc =  
Germanium   100 mg./mL ** 0.25 X cc =  
Glutathione    100 mg./mL *** 0.38 X cc =  
Heparin   5,000 U/mL 0.46 X cc =  
HCl (hydrochloric acid) 2 mg./mL) 0.11 X cc =  
Lactated Ringer’s .28 X cc =  
Magnesium Sulfate    500 mg./mL 4.06 X cc =  
Magnesium Chloride   200 mg./mL 2.95 X cc =  
Magnesium Chloride   500 mg./mL. 7.13 X cc =  
Mineral Mix (Dr. Shrader’s)** 0.57 X cc =  
Molybdenum    500 mcg./mL ** 0.80 X cc =  
Pantothenic acid   250 mg./mL 0.85 X cc =  
Potassium chloride 2 mEq/mL 4.00 X cc =  
Selenium 200 mcg./mL ** 0.09 X cc =  
Taurine 50 mg./mL. 0.50 X cc =  
Zinc   10 mg./mL ** 0.50 X cc =  
TOTALS  FOR ADDITIVES:   cc =  

*  Do not mix with copper (becomes deactivated) 
** Do not ever give IV push 
***  Do not mix with vitamin C.  Not effective if given by infusion.  Give IV Push for appropriate effect.          
     
     DESIRED OSMOLARITY RANGE = 280 to 310 mOsm/L  (.280 - .310 mOsm/mL)  
 DILUENTS              mOsm/mL        
 Water, sterile              0.00 
 NaCl (.9%)                  .31 
 Lactated Ringer's         .28 

To figure the number of ccs of Sterile Water to add to create a desired osmolarity of .310 mOsm/mL 
(upper range of plasma): 

Total mOsm of Additives   –   ( Total ccs of additives )     =    ccs of water to add 
                                      .310 
 

*A negative number for the answer indicates a hypo-osmolar (hypotonic) solution.  To figure the number of ccs of NSS (.9% NaCl) to 
add to bring the hypotonic solution to the desired osmolarity, divide this absolute number by .031, and add that amount of NSS.  If 
NSS is used as the IV solution, you must calculate the NSS as you would an additive, and ccs of water to add as 0 (zero).  Do the 
same if you were to use lactated Ringer's.  



 

 

Table II – Dr. Shrader’s Office IV Protocols (selected) – 2008 
                                                                     ⇓        IV Push Protocols          ⇓                         ⇐                              All IV Infusion protocols                            
⇒ 

                    Protocols   
 
 
Nutrients   

mOsm 
per 
mL 

Meyer 
(rev.) 

Acute  
Asthma 

Headache 
Migraine, 

muscle 
spasm 

 

Glutathione 
Protocol 

Chronic 
Asthma 

 

Chronic 
Illness 

CFIDS, etc. 

Acute 
Viral 
Illness 

Super - 
Immuno 

Chelation Chelation 
Nutritional 

 

Amino Acids (FreAmine III 8.5%) * 0.81      50     
Ascorbic Acid   500 mg/mL 5.80 4 3   12 20 200 50 15 5 
B-6 (Pyridoxine)   100 mg/mL 1.11 1 3 4  5 2 1 2 1 1 
B-12 (hydroxocobalamine)  1000 mcg. ** 0.31 2 5  1 5 ** 5 ** 1 15 ** 1 1 
B-Complex   100 mg/mL 2.14 1 2  1 2 2 1 2 2 2 
Bicarbonate Sodium 8.4% 2.00     17 15 60 20 20 10 
EDTA (magnesium/disodium) 150 mg./mL 1.34         20   
Calcium Gluconate 10%   100 mg./mL 0.72 2 2   2 2 40 20  5 
Folic Acid   10 mg./mL †^ 0.20     1 ^ 1 ^ 1 ^ 1 ^ 1 ^ 1 ^ 
Germanium   50 mg./mL † 0.25        10   
Glutathione    100 mg./mL **† 0.38    6 to 25       
Heparin   5,000 U/mL 0.46 Optional        0.5  
Magnesium Chloride   200 mg./mL  2.95 5 10-15 15 5 10 5 5 5 5 10 
Magnesium Chloride   500 mg./mL 7.13           
Mineral Mix *** † 0.57     1 2  2  1 
Molybdenum    500 mcg./mL  † 0.80     1      
N-acetyl cysteine   100 mg./mL 1.91    2       
Pantothenic acid   250 mg./mL 0.85 1 2   2 3 3 3 1  
Potassium chloride 2 mEq/mL  4.00 NO NO NO NO 1 1 1 1 1 1 
Selenium 200 mcg./mL  0.09          2 
Taurine 50 mg./mL. † 0.50      6  10  5 
Zinc sulfate  (5 mg./mL) 0.11        1  1 
Additives  16 26-32 19 15 to 34 54 103 313 125 67.5 45 
mOsm Additives  44.1 59.2-73.9 48.7 23.3 to 30.5 151.6 217.1 1334 377 179.5 95.4 
Sterile Water 0 17 27 16 15 250 500     800 Ÿ   450 º  250 
Normal Saline, .9% .31           
Syringe or IV bottle, in mL  35 60 35 35-60 250 500.0 1000 500 500 250 
Osmolarity (mOsm/L)  1336 1095-1253 1391 776 to 623 499 360 1198 655 316 323 

 
*   Caution: contains preservative (may be compounded preservative-free) 
** Given IV push at end of infusion (not counted in volume or osmolarity calculations). 
  †   Not FDA-approved nutrients/mixtures 
*** “Shrader’s Mineral Mix”: the formulation is boron 1 mg./mL., zinc 5 mg./mL., copper 1 mg./mL, molybdenum 250 mcg./mL., selenium 200 mcg./mL., chromium 100 mcg./mL., manganese 100    
         mcg./mL., vanadium 100 mcg./mL., lithium 5 mg./mL. and strontium 1 mg./mL. (College has this formula, and other pharmacies may have this and different formulations available also) 
  Ÿ  Remove 200 mL of water from the IV bottle before adding additives 
  º    Remove 50 mL of water from IV bottle before adding additives 
   EDTA dose must be calculated before this solution is given! (see text) 
  ^   Add folic acid last to all protocols – use a separate syringe 
                  Protocols developed by W.A. Shrader, Jr., MD, except "Meyer" protocol.  All have received extensive therapeutic use. Chelation protocol is similar to that of other physicians who 
employ chelation.



 

 

Vitamin C Protocols for the Adjunctive Treatment of Cancer 
Vitamin C 

 15 grams 30 grams 45 grams 50 grams 60 grams* 60 grams 100 grams 
 500 cc bottle 1000 cc bottle 
 Amounts to add (cc) 
Ascorbic Acid   500 mg/ml 30 60 90 100 120 120 200 
B-6 (Pyridoxine)   100 mg/ml 1 1 1 1 1 1 1 
B-12 (hydroxocobalamine)  1000 mcg. 1 1 1 1 1 1 1 
B-Complex   100 mg/ml 1 1 1 1 1 1 1 
Sodium Bicarbonate 8.4% 18 18 28 45 50 50 60 
Calcium Gluconate 10%   100 mg./ml 10 10 15 25 40 40 40 
Folic Acid   10 mg./ml † 1 1 1 1 1 1 1 
Magnesium Chloride   200 mg./ml 5 5 5 5 5 5 2 
Pantothenic acid   250 mg./ml 1 1 1 1 1 1 1 
        
Additives 68 98 143 180 220 220 307 
Milliosmoles of additives 213 411 608 707 844 844 1308.9 
Sterile Water (bottle size) 500 500 500 500 500 1000 1000 
Remove:   40 80 100 300 200 
Total Volume 568 598 603 600 620 920 1020 
Osmolarity (mOsm/L) 385 687 1009 1179 1362* 918 1182 
Infusion rate (drops/min.): 120 130 130 130 130 180 185 
 
Note: this solution is quite hypertonic and some patients will tolerate it only in a large vein, if then.  It may easily and very safely be 
given via an implanted central venous IV port. 



 

 

If you have questions about this material, or IV therapy in general, please feel free to 
contact me.  If you send a fax, just ask your question and leave space for my answer – this 
is usually the quickest way. 

W.A. Shrader, Jr., MD 
141 Paseo de Peralta, Suite A 
Santa Fe, NM  87501 

FAX: 505-820-7315 
E-mail: wshradermd@aol.com 

My complete set of instructional IV articles (originally they appeared as a “series” in the 
AAEM Newsletter) was compiled into a manual that has been revised, updated and is 
available from our office above.  The manual contains step-by-step instructions how you 
would set up IV therapy in your office, the supplies needed, etc., and the further details 
about IV therapy which we were not able to include here, including how you can make IV 
nutrients in your office for far less than the cost anywhere else. 
Included with the above are instructions I wrote specifically to teach physicians how to make their 
own preservative-free allergens and nutrients for testing and treatment.  We’re happy to share 
these with you.  According to current FDA regulations, physicians are permitted by law to 
compound medicinal substances in their offices. 

Our Favorite Suppliers for Materials: 

Miscellaneous standard supplies: 
Darby Drug Co., Inc.: 800-247-4768 
Moore Drug Exchange: 800-678-8678 
McGuff Co.: 800-854-7220 

Suppliers for IV Nutrients 

Abrams Royal Pharmacy (compounding) 
8220 Abrams Rd. 
Dallas, TX  75231 
800-458-0804, 214-341-7966 

Harvard Drugs 
31778 Enterprise Dr. 
Lavonia, MI  48150 
800-875-0123 

American Biologics 
1180 Walnut Ave. 
Chula Vista, CA  91911 
800-227-4473, 619-429-8200 

McGuff Co. 
3524 West Lake Center Dr. 
Santa Ana, CA  92704 
800-854-7220, FAX 714-540-5614 

Apothecure (compounding) 
13720 Midway Rd., Suite 109 
Dallas, TX  75244 
800-969-6601, 214-960-6601 

McGuff Compounding Pharmacy 
3524 West Lake Center Drive 
Santa Ana, CA  92704 
800-854-7220, 714-546-2941 

College Pharmacy (compounding) 
833 N. Tejon St. 
Colorado Springs, CO  80903 
800-888-9358 

Merit Pharmaceuticals 
2611 San Fernando Rd. 
Los Angeles, CA  90065 
800-421-9657 

 Wellness Pharmacy 
2800 South 18th St. 
Birmingham, AL 35209 
800 227-2627 
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ACAM IV THERAPY WORKSHOP – THE IV “PUSH”  
W.A. Shrader, Jr., MD 

General Comments: 
 The IVP protocol we are using for this session is basically a Meyer’s IV.  There 
are several variations of this protocol, but this is the one we’ve ended up with over the 
years. 

 All of the steps are listed below, similarly to the ones in the preceding section for 
a chelation IV.  We will be using a 35 cc syringe to draw up the nutrients.  The major 
thing that makes an IV “Push” different from an infusion is that all of the nutrients and 
the sterile water are drawn into the same syringe and administered to the patient using 
that syringe. 

The IV Push (Meyer) Protocol: 

Nutrient mOsm/ml mls in protocol Total mOsm 
B-6 (100 mg/mL) 1.11 1 1.11

Calcium gluconate (100 
mg./mL) 

.72 2 1.44

Mag. Chloride (200 mg/mL) 2.95 5 14.75

Pantothenic acid (250 mg/mL) .85 1 0.85

Ascorbate (500 mg/mL) 5.80 4 23.20

B-Complex (100 mg/mL) 2.14 1 2.14

B-12 (1000 mcg./mL) .30 2 1.50

               TOTALS  16 44.99 

"ccs of water to add" (at the end) 19 

Osmolarity of IV (to calculate) =   ? 

NOTE: If you don’t have a fairly large (e.g. antecubital) vein available for a 
hypertonic IV, it would be best not to receive this one, as it may be uncomfortable or 
harm a small vein.  If you don’t have an available large vein, the IV may be given 
SLOWLY in a medium vein.  The partner with the best veins should go first. 
 Important exercise for participants: At some point, calculate the osmolarity of the 

“push” IV being used, using the Osmolarity Calculation Worksheet, which appears in 
the syllabus but also you should have as a hand-out.  If you have problems getting the 
right answer, now is the time to speak, as we can walk you through it.  Once you 



 

 

know how to do this, you’ll be able to administer any combination of nutrients safely 
in your offices. 

For the Total ccs of additives in the formula, you need to use "16" in the calculation.  The 
ccs of water to add is 19 - we need to fill up the 35 cc syringe.  The "unknown" you're 
trying to find in this case is the osmolarity of the solution, so you must substitute "X" 
for the .310 in the general calculation equation, because the osmolarity is not going to be 
.310.  Don't read the next paragraph until you've tried to get the answer.  So for the ccs of 
additives, you use 16, and for the ccs of sterile water, you use 19.  The total mOsm of 
additives is 44.99. 

    If you can't remember your algebra, the formula is thus: 

    44.99 (Total mOsm)    -  (16 (ccs of additives))   =   19 (water to add)  
      X (osmolarity) 
 

So,           44.99       =      35 
                   X 
and  35 X    =    44.99 
 
so  X    =    1.28 

 

OK?  So the answer is that the osmolarity of this solution is going to be 1.28 
mOsm/ml (1280 mOsm/L), but you need to understand how to do this if you plan to 
create some of your own protocols in your office. 

NOTE! This solution is rather hypertonic, so the IV push needs to be done in the 
largest vein you can find in your partner’s arm. 

• BEFORE we start this infusion, there are a few precautions to note: 
 Rapid infusion of magnesium could cause the participant (or patient) to become 

"flushed," with a sensation of "heat," often in the face, skin, trunk or groin area, 
followed by hypotension, “cold” sweating and even fainting.  Once the first “warm” 
sensations are noted, the push should be slowed until the sensation is less intense, 
mild, or stops.  (Note: if you’re treating acute asthma or a headache, it is desirable to 
create some flushing, as those IVs are given to produce vasodilatation or 
bronchodilatation.) 

 A vitamin "taste" from the B-vitamins will be noted by most. 
 Since the solution is hypertonic, some of you may note an "aching" sensation 

proximal or distal to the IV site.  This can usually be relieved by rubbing the area of 
discomfort with your hands, slowing the infusion, or both. 

 Be sure to watch carefully as you give the infusion, and pull back on the syringe 
frequently to make sure the blood is free-flowing.  You really want to avoid 
extravasation into the soft tissue, as it will produce an intense burning sensation that 
may last an hour or considerably longer.  The best way to avoid this is to insert the 
needle at least half way into the vein when you start the IV. 



 

 

 The most severe systemic reaction possible could be a feeling of light-headedness or 
faintness.  Unless the IV is slowed at this point, the patient may become nauseated or 
possibly even faint. 

 Repeat: If there is an intense "burning" sensation at the needle site, stop the IV 
immediately, as it could indicate infiltration due to improper placement of the 
needle.  Call an instructor if you’re not sure. 

 Repeat: Draw back very slightly on the syringe frequently to get a blood return 
during the injection, to be certain needle placement remains correct. 

• Please do not "skip" ahead!  Every year somebody does this, and is shocked to 
find they've ruined the IV somewhere during the instructions.  Please resist this 
temptation.  Wait until the step is stated until you do it.  Look around, and if your 
solution is a weird color or a different color from everybody else’s, you’ve probably 
done something terribly wrong, and you will be removed from the room and 
immediately executed (well, OK, not this year). 

• CHECK OFF EACH STEP AS IT’S COMPLETED. 
• READ EACH STEP ALL THE WAY THROUGH BEFORE YOU DO IT. 

• Both participants will be drawing up this IV.  Participants will take turns giving 
the IV to each other.  Participants with the largest veins should get the IV first.  
We ask that no participants begin administration until both partners have 
drawn up the nutrients and the sterile water. 

With an IV ‘push”, you draw up all nutrients into the same syringe.  In your office 
you may be using a few multi-dose vials from which to draw, because if you do a 
significant number of IVs daily in your office, you may use larger vials of individual 
nutrients than you might use for a single dose.  This is fine, as long as you plan to 
draw up the nutrients from multi-dose vials in a single day or so and the remainder is 
refrigerated. 

Since all of the nutrients are going to go into one syringe, we have to give you all 
of the specific measurements so you get the proper amounts of each nutrient.  It may be a 
little confusing at first, since you’re not just using one syringe and immediately injecting 
each nutrient someplace right after you draw it up, as you do for a chelation protocol.  
You’ll get the hang of this after the first two nutrients or so. 

 

DRAWING UP THE IV 
  1.  Remove the plastic tops or foil stickers (if any) from the tops of the vials from which 

you will draw the nutrients, and line them up in front of you left to right, in the same 
order they appear in the protocol.  A bottle of sterile water will be shared among 
several participants and added at the end.  Order of vials: B-6, calcium gluconate, 
magnesium chloride, pantothene (dexpanthenol), Vitamin C (ascorbic acid), B-
complex and B-12 (hydroxocobalamine), followed by the sterile water to be shared.  
Don’t touch the water until the end of these steps. 

  2.  Wipe the tops of all vials with an alcohol swab. 



 

 

  3.  Equalize the pressure in the vials with the 20 gauge sterile needle (stick the needle 
briefly through tops of all vials).  Put the needle back into the needle cap without 
contaminating it.  Your partner will use it when it’s his or her turn. 

  4.  Attach an 18 gauge No-Kor needle to the 30 cc syringe 

B-6 – (10 cc vial with about 5 cc nutrient inside) 
  5.  Invert the vial of B-6 (you draw up all of the following nutrients with each nutrient 

vial inverted) 
  6.  Insert the needle into the vial of B-6 (pyridoxine). 
  7.  Withdraw 1 cc of B-6 into the syringe.  In doing this, the plunger should be pulled 

back to the 1 cc mark. 
  8.  Remove the needle from the vial of B-6, and hand the vial to your partner.  Your 

partner will go back to step #3.  IMPORTANT: In the office, you would push the 
vial of B-6 back so you know you've used it. 

IMPORTANT NOTE: the second partner who draws up the nutrients must equalize 
the pressure in the vials again before drawing up the nutrient.  Otherwise, any 
vacuum in the vial could “suck” nutrients from the syringe back into the vial.  

Calcium gluconate – (10 cc vial with about 5 cc nutrient inside) 
  9.  Insert the needle into the vial of calcium gluconate without injecting any of the B-6 

already in the syringe into the vial of calcium gluconate.  This is the major reason 
vials are de-pressurized before you draw up any nutrient in your office, and 
several times during the day.  Drawing up a nutrient from any vial without 
replacing the volume drawn up with air creates a small vacuum in the vial.  
This may “suck” nutrients in a syringe back into the vial and cross-contaminate 
the nutrient, especially if the nutrient has been drawn up several times without the 
air being replaced. 

  10.  Withdraw 2 ccs of calcium gluconate to the 3 cc mark on the syringe.   
  11.  Remove the needle from the vial of calcium gluconate, and push the vial back. 

Magnesium chloride (10 cc vial with about 10 cc nutrient inside) 
  12.  Insert the needle into the vial of magnesium chloride. 
  13.  Withdraw 5 ccs of magnesium chloride, back to the 8 cc mark of the syringe 
  14.  Remove the needle from the vial, and push the vial back (hand it to your partner). 

Pantothenic Acid (B5) (10 cc vial with about 5 cc nutrient inside) 
  15.  Insert the needle into the vial of Vitamin B-5 (dexpanthenol) 
  16.  Withdraw 1 cc of Vitamin B-5, to the 9 cc mark of the syringe. 
  17.  Remove the needle from the vial, and push the vial back (hand it to your partner). 

Vitamin C – (50 cc vial – we may be sharing this among several participants) 
  18. Insert the needle of the syringe into the vial of Vitamin C (ascorbic acid). 
  19. Withdraw 4 ccs of Vitamin C to the 13 cc mark of the syringe. 
  20. Remove the needle from the Vitamin C and push the vial back (hand it to your 

partner).  



 

 

B-Complex – (10 cc vial with about 5 cc nutrient inside) 
  21.  Insert the needle into the vial of B-Complex 
  22.  Withdraw 1 cc of B-Complex, back to the 14 cc mark of the syringe 
  23.  Remove the needle from the vial, and push the vial back (hand it to your partner). 

B-12 – (10 cc vial with about 5 cc nutrient inside) 
  24.  Insert the needle into the vial of B-12 
  25.  Withdraw 2 ccs of B-12, to the 16 cc mark of the syringe 
  26.  Remove the needle from the vial, and push the vial back (hand it to your partner). 

Okay, you're done drawing up the nutrients! 

Preparation of the IV 
 The nutrients you have drawn into the 35 cc syringe will be given IV "push," 
using only a butterfly set.  However, before the IV can be given, sterile water must be 
added to the nutrients in the 35 cc syringe to dilute them to a reasonable osmolarity. 

1. Remove the metal seal from the bottle of sterile water if you’re using an unopened 
one, but you will probably share the same bottle among several of you.  NOTE: if 
you’re first in line to use the unopened bottle of sterile water, you must equalize 
the air pressure in this bottle (unlike an infusion, where it’s best not to do this) with 
a needle.  Remove the needle when the pressure is neutral.  Otherwise the bottle of 
sterile water will “suck” the nutrients from your syringe into the bottle. Wipe the top 
with alcohol (although this cap should be sterile).  

2. Pull back the plunger of the syringe of nutrients to the 35 cc mark.  Invert the 250 cc 
bottle and insert the needle of the syringe containing your nutrients into the center 
of the bottle of sterile water for injection. 

3. Inject most of the air from the syringe – leave an air bubble.  Be careful not to inject 
any of the nutrients or you'll contaminate the water. 

4. Draw 19 ccs of water into the syringe to fill the syringe to the 35 cc mark. 
5. Remove the syringe from the sterile water, re-cap the needle and pass the water to 

your partner.  The partner should then re-equalize the pressure in the sterile water, 
just to be sure! 
The partner will then repeat steps 2-4. 

6. Draw a few ccs of air into the syringe. 
7. Rock the syringe a few times to mix the nutrients and the water. 
8. Remove the capped needle from the syringe. 
9. Open the wrapper of the 25 gauge winged infusion set.  
10. Attach the winged infusion set (butterfly) supplied to the syringe. DO NOT 

REMOVE THE NEEDLE GUARD from the butterfly YET. 
11. Expel the air bubble out of the syringe and through the butterfly tubing.  Fill the 

tubing of the winged infusion set with the IV solution until the solution comes 
out of the needle, into the needle guard.  Leave the needle guard on.  

12. You would normally take your patient's vital signs before administering this or any 
other IV. 



 

 

13. Tear off a 3-4” piece of tape and have it handy to tape the needle to the skin (1" 3M 
Micropore tape) and to use once the needle is removed.   

14. Put on the tourniquet. 
15. Insert the butterfly needle, bevel up is easiest, at least half way into a large vein, 

preferably in the antecubital space (crook of the arm) of your victim partner, and 
preferably in one, swift motion, so that the needle is inserted at least half way to the 
flexible plastic butterfly part of the needle.  As soon as the needle enters the vein, you 
will note a small amount of a back-flow of blood appear in the butterfly tubing. 

16. Put a piece of tape over the flexible plastic butterfly where it enters the skin, covering 
it and the spot where the needle enters the skin.  If in doubt, ask one of the instructors. 

17. Release the tourniquet. 
18. Slowly inject about 1-2 ccs of the solution, then stop for about 30 seconds to be 

certain your partner is experiencing no adverse reaction. Watch the tubing and the site 
carefully as you do this to be certain the solution goes into the patient’s vein and not 
the subcutaneous tissue! 

19. Be sure to watch carefully as you give the push, and pull back on the plunger of the 
syringe frequently to make sure the blood is free-flowing.   Remember, stop 
immediately if your partner has any sensation of severe burning, pain or discomfort, 
or if you recognize there is any infiltration. 

20. Once all appears to be OK, continue the IV injection. 
21. You may proceed with the injection at a speed your "patient" will tolerate.  If he or 

she experiences any of the symptoms as noted previously, stop the push for a 
moment.  As the symptoms abate, you may resume.  This IV may be given to most 
patients over a period of 10-15 minutes without problems. 

22. Once the IV is finished, fold a 2" X 2" gauze pad in quarters.  Carefully peel back the 
tape covering the needle where it enters the arm, while holding down the plastic 
butterfly portion.  Press the 2” X 2” lightly to the skin where the needle is inserted 
and at the same time remove the needle with a quick, smooth action.  As the needle is 
removed, increase the pressure on the gauze pad about a minute and then apply the 
last piece of tape tightly over the gauze.  The patient may remove the tape and gauze 
in about 10-15 minutes. 

23. The other partner should then go back to step #12 and administer the IV. 

Hopefully, all of you and your partners have survived, feel well, and everybody can 
now get a good night’s sleep after a long day! 

We would very much again like to thank McGuff Compounding Pharmacy for 
providing the nutrients and Merritt Laboratories for supplying most of the other 
materials used in this workshop.  These companies are both an excellent source 
where you can purchase materials for any IVs you do in your offices and for other 
compounded agents. 

Abrams Pharmacy, College Pharmacy and McGuff Compounding and have most 
of the protocols we routinely use in our office pre-mixed, and at very reasonable prices. 
These can be ordered “as is” if you don’t want to get into mixing IVs in your office, and 
they will send them to patients’ homes, etc.  You can possibly find these also at other 



 

 

compounding pharmacies as well, and you can certainly ask your local compounding 
pharmacy if they would make up these protocols (except keep the Vitamin C separate) for 
you to use in your office or if they would send them to patients. 

  Some nutrients (questionable FDA status) are often not carried by these 
pharmacies and perhaps can be ordered from one of the other suppliers listed and added 
at the time you administer the IV, should you choose to use them.  Since it is labile, 
Vitamin C needs to be stored in the dark and added to any of the pre-mixed protocols 
available from compounding pharmacies immediately before the IV is given. 
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