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CALENDAR OF EVENTS
FOR ALL DABCI SEMINARS ……. VISIT OUR WEBSITE ……. www.ProHealthSeminars.com
December 5-6, 2020
Rolla, MO
Patient Consultation and Evaluation for a
1002
Functional Medicine Patient
Dr. Robert Kessinger

July 10-11, 2021
Tulsa, OK
Male and Female Pelvic Workshop
1005
Must attend in person
Dr. Cindy Howard

December 12-13, 2020
Tulsa, OK
Dermatology-An Internist’s Guide to Skin
1030
Conditions
Dr. Todi Jeurink

July 17-18, 2021
Rolla, MO
1011 Pharmacognosy-Utilizing Botanicals in a
Functional Practice
Dr. Delilah Renegar

January 9-10, 2021
Rolla, MO
Natural Strategies in Laboratory Testing with
1006
Homeostatic Lab Values
Dr. Robert Kessinger

August 14,15, 2021
Tulsa, OK
Review of Systems, History and
1026
Physical Exam
Dr. Robert Kessinger

January 16-17, 2021
Tulsa, OK
Pharma Reactions-Nutritional Supplements
1028
and Pharma
Dr. Roy Settergren

August 21-22, 2021
Rolla, MO
1008 Differential and Diagnosis Interpretation
Workshop
Dr. Robert Kessinger

February 13-14, 2021
Rolla, MO
Gastrointestinal Heath and Protocols for a
1024-25
Healthy Gut
Dr. Robert Kessinger

September 11-12, 2021
Rolla, MO
1007 Additional Blood Test and Tumor Markers with
Homeostatic Lab Values
Dr. Robert Kessinger

February 20-21, 2021
Advanced Endocrinology
1027B
Dr. Robert Kessinger

October 16-17, 2021
Rolla, MO
1016 Detoxification and Diagnosis of Hepatic and
Renal Systems
Dr. Robert Kessinger

Tulsa, OK

April 10-11, 2021
Rolla, MO
1017-18 Allergies, Sensitivities and Autoimmune
Response
Dr. Robert Kessinger
April 17-18, 2021
Neoplastic Disease & Cancer I
1022
Dr. Robert Kessinger

Tulsa, OK

May 8-9, 2021
Rolla, MO
Cardiovascular Disease-Diagnosis
1009
and Prevention
Dr. Robert Kessinger
May 15-16, 2021
Neoplastic Disease & Cancer II
1023
Dr. Michael Taylor

Tulsa, OK

June 5-6, 2021
Rolla, MO
Endocrinology-Functional Approach, Disorder,
1027A
Thyroid, Adrenal, Hormones
Dr. Robert Kessinger
June 12-13, 2021
Tulsa, OK
Male and Female Pelvic Classroom
1004
Dr. Cindy Howard
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Spring 2006

November 13-14, 2021
Rolla, MO
1029 Infectious Disease, Emergency Disorder in a
Functional Practice
Dr. Robert Kessinger
December 4-5, 2021
1010 EKG-Interpreting EKG-ECG
Must attend in person
Dr. Robert Kessinger

Rolla, MO

SAVE THE DATE
CDID Symposium 2021
Chicago IL
July 23-25, 2021
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573-341-8448

DABCI
ROLLA, MO

300 HOUR DABCI DIPLOMATE PROGRAM

100 HOUR
CERTIFICATE
Of

(WEEKENDS 1-26)

COMPLETION
Weekends 1-9

Dates

ID #

Topics

1

November 7-8, 2020

1001

Foundations of Chiropractic Family Practice

2

December 5-6, 2020

1002-03 Patient Consultation and Evaluation for a Functional Medicine Patient

Dr. Robert Kessinger

3

January 9-10, 2021

1006

Dr. Robert Kessinger

4

February 13-14, 2021

1024-25 Gastrointestinal Health and Protocols for a Healthy Gut

Dr. Robert Kessinger

5

April 10-11, 2021

1017-18 Allergies, Sensitivities and Autoimmune Response

Dr. Robert Kessinger

6

May 8-9, 2021

1009

Cardiovascular Disease - Diagnosis and Prevention

Dr. Robert Kessinger

7

June 5-6, 2021

1027A

Endocrinology - Functional Approach, Disorder, Thyroid, Adrenal, Hormones

Dr. Robert Kessinger

8

July 17-18, 2021

1011

Pharmacognosy - Utilizing Botanicals in a Functional Practice

Dr. Delilah Renegar

9

August 21-22, 2021

1008

Differential Diagnosis Interpretation Workshop

Dr. Robert Kessinger

10

September 11-12, 2021

1007

Additional Blood tests and Tumor Markers with Homeostatic Lab Values

Dr. Robert Kessinger

11

October 16-17, 2021

1016

Detoxification and Diagnosis of Hepatic and Renal Systems

Dr. Robert Kessinger

12

November 13-14, 2021

1029

Infectious Disease, Emergency Disorders in a Functional Practice

Dr. Robert Kessinger

13

December 4-5, 2021

1010

EKG Interpreting EKG-ECG - Must Attend in Person for DABCI 300 Hours*

Dr. Delilah Renegar

14

January 8-9, 2022

1019-20 Common Diseases Affecting the Arterial System

Dr. Delilah Renegar

15

February 12-13, 2022

1014

Pulmonary Disease & Lung Function - Diagnosis and Prevention

Dr. Chris Murray

16

April 2-3, 2022

1021

Diagnostic Training for Cardio-Respiratory Disorders - Not Available Online

Dr. Delilah Renegar

17

May 14-15, 2022

1015

Geriatrics and Mental Health

Dr. Robert Kessinger

18

June 11-12, 2022

1013

Pediatrics - Functional Lab Values & Approaches to Children’s Health

Dr. Delilah Renegar

19

July 9-10, 2022

1030

Dermatology - An Internist’s Guide to Skin Conditions

Dr. Tobi Jeurink

20

August 13-14, 2022

1028

Pharma Reactions - Nutritional Supplements and Pharma

Dr. Roy Settergren

21

September 10-11, 2022

1027B

Advanced Endocrinology

Dr. Robert Kessinger

22

October 8-9, 2022

1022

Neoplastic Disease & Cancer I

Dr. Robert Kessinger

23

November 5-6, 2022

1023

Neoplastic Disease & Cancer II

Dr. TJ Williams

24

December 10-11, 2022

1004

Male and Female Pelvic Classroom

Dr. Cindy Howard

25

January 7-8, 2023

1005

Male and Female Pelvic Workshop** - Must Attend in Person at NUHS

Dr. Cindy Howard

26

February 11-12, 2023

1026

Review of Systems, History and Physical Exam

Dr. Robert Kessinger

Location:

Hours:

Send Registration to:

Registration Information:

Kessinger Health and
Wellness

12 Hour Weekends
Saturday 9:00 am to 6:00 pm
Sunday 9:00 am to 1:00 pm

ProHealth Seminars
720 Oak Knoll Road
Rolla, MO 65401

$395 per Weekend*
if received 10 days prior to seminar

411 E Hwy 72
GPS/ 404 Phelps St
Rolla, MO 65401

**For NUHS Campus Weekend,
contact Dr. Cindy Howard
708-479-0020

$425 per Weekend*
Less than 10 days out, or at the door

573-341-8292

Special Pricing Applies Due to
Live Models

Phone: (573) 341-8448
Fax: (573) 341-8494
virginia@drkessinger.com or
carrie@drkessinger.com

Weekend

Instructor
Dr. Robert Kessinger

Natural Strategies in Laboratory Testing with Homeostatic Lab Values

Chiropractic Students* $199
DABCI Doctors* $250

*Every attempt is made to offer these seminars as publicized; however, we reserve the right to adjust seminar locations, dates, times, etc. due to circumstances beyond our control. Program continuation is contingent upon
adequate attendance. No audio or video tape recorders are allowed, and no portion of the seminar may be reproduced in any manner without expressed written consent. Pre-registration is required. Pro Health Seminars shall not
be held responsible for any expenses incurred by registrar if a program must be altered and/or cancelled. Seminar fee is non-refundable. Credit cards will not be billed until we have the minimum number of attendees (20). If the
Doctor is unable to attend after pre-registering and payment has been received, the seminar fee will be transferred to another Seminar (attended within 12 months of the original seminar) for an administration fee of $25. Any
seminar fee not transferred and used within 12 months will be forfeited.

573-341-8448

DABCI
TULSA, OK

300 HOUR DABCI DIPLOMATE PROGRAM

100 HOUR
CERTIFICATE
Of

(WEEKENDS 1-26)

COMPLETION
Weekends 1-9

Dates

ID #

Topics

1

May 18-19, 2019

1001

Foundations of Chiropractic Family Practice

2

June 8-9, 2019

1002-03 Patient Consultation and Evaluation for a Functional Medicine Patient

Dr. Robert Kessinger

3

July 27-28, 2019

1006

Dr. Robert Kessinger

4

August 17-18, 2019

1024-25 Gastrointestinal Health and Protocols for a Healthy Gut

Dr. Delilah Renegar

5

September 21-22, 2019

1017-18 Allergies, Sensitivities and Autoimmune Response

Dr. Robert Kessinger

6

October 19-20, 2019

1009

Cardiovascular Disease - Diagnosis and Prevention

Dr. Delilah Renegar

7

November 16-17, 2019

1027A

Endocrinology - Functional Approach, Disorder, Thyroid, Adrenal, Hormones

Dr. Robert Kessinger

8

December 14-15, 2019

1011

Pharmacognosy - Utilizing Botanicals in a Functional Practice

Dr. Delilah Renegar

9

January 18-19, 2020

1008

Differential Diagnosis Interpretation Workshop

Dr. Robert Kessinger

10

February 15-16, 2020

1007

Additional Blood tests and Tumor Markers with Homeostatic Lab Values

Dr. Robert Kessinger

11

April 18-19, 2020

1016

Detoxification and Diagnosis of Hepatic and Renal Systems

Dr. TJ Williams

12

May 16-17, 2020

1029

Infectious Disease, Emergency Disorders in a Functional Practice

Dr. Robert Kessinger

Weekend

13
16
14

Instructor
Dr. Robert Kessinger

Natural Strategies in Laboratory Testing with Homeostatic Lab Values

July 18-19, 2020

1010
EKG Interpreting EKG-ECG
1021
Diagnostic Training for Cardio-Respiratory Disorders - Must Attend in Person
1019-20 Common Diseases Affecting the Arterial System

15

August 15-16, 2020

1014

Pulmonary Disease & Lung Function - Diagnosis and Prevention

Dr. Chris Murray

17

October 17-18, 2020

1015

Geriatrics and Mental Health

Dr. Robert Kessinger

18

November 14-15, 2020

1013

Pediatrics - Functional Lab Values & Approaches to Children’s Health

Dr. Cindy Howard

19

December 12-13, 2020

1030

Dermatology - An Internist’s Guide to Skin Conditions

Dr. Tobi Jeurink

20

January 16-17, 2021

1028

Pharma Reactions - Nutritional Supplements and Pharma

Dr. Roy Settergren

21

February 20-21, 2021

1027B

Advanced Endocrinology

Dr. Robert Kessinger

22

April 17-18, 2021

1022

Neoplastic Disease & Cancer I

Dr. Robert Kessinger

23

May 15-16, 2021

1023

Neoplastic Disease & Cancer II

Dr. Michael Taylor

24

June 12-13, 2021

1004

Male and Female Pelvic Classroom

Dr. Cindy Howard

25

July 10-11, 2021

1005

Male and Female Pelvic Workshop** - Must Attend in Person at NUHS

Dr. Cindy Howard

26

August 14-15, 2021

1026

Review of Systems, History and Physical Exam- Must Attend in Person

Dr. Robert Kessinger

June 19-21, 2020 (24hr)

Dr. Delilah Renegar
Dr. Robert Kessinger

Location:

Hours:

Send Registration to:

Registration Information:

Call for details on live
stream and in person
seminars

12 Hour Weekends

ProHealth Seminars
720 Oak Knoll Road
Rolla, MO 65401

$395 per Weekend*
if received 10 days prior to seminar

Phone: (573) 341-8448
Fax: (573) 341-8494
virginia@drkessinger.com or
carrie@drkessinger.com

$425 per Weekend*
Less than 10 days out, or at the door

573-341-8448

Saturday 9:00 am to 6:00 pm
Sunday 9:00 am to 1:00 pm

**For NUHS Campus Weekend,
contact Dr. Cindy Howard
708-479-0020
Special Pricing Applies Due to
Live Models

Chiropractic Students* $199
DABCI Doctors* $250

*Every attempt is made to offer these seminars as publicized; however, we reserve the right to adjust seminar locations, dates, times, etc. due to circumstances beyond our control. Program continuation is contingent upon
adequate attendance. No audio or video tape recorders are allowed, and no portion of the seminar may be reproduced in any manner without expressed written consent. Pre-registration is required. Pro Health Seminars shall not
be held responsible for any expenses incurred by registrar if a program must be altered and/or cancelled. Seminar fee is non-refundable. Credit cards will not be billed until we have the minimum number of attendees (20). If the
Doctor is unable to attend after pre-registering and payment has been received, the seminar fee will be transferred to another Seminar (attended within 12 months of the original seminar) for an administration fee of $25. Any
seminar fee not transferred and used within 12 months will be forfeited.

From the
Editor’s Desk
by: Virginia Kessinger

Change is sometimes one of the hardest things we have
to accept. It is with great sadness that I have to report
that this will be the last issue of The Original Internist
publication for me as the editor-in chief.
Since the beginning of the journal 26 years ago, it has
been the legacy of the Kessinger family. It was the
brainchild of my son, Clint. He had a vision of
functional medicine early in the 90’s. He could foresee
that common sense medicine would become vogue and
progressive thinking chiropractic physicians could play
a huge part in that arena. Clint had a long linage of
chiropractic background (great granddad, granddad,
great aunt and uncle, father, two brothers, an aunt and
an uncle) so he was well aware of the chiropractic
professions perception by the general public. He was
troubled with the back and neck persona that plagues
the profession. Clint was always working to elevate
chiropractic within the medical arena.
Moving away from the “pill for every ill” and “wait
and see” concepts into more of a “look for the system
breakdowns” approach
was a different thinking
mechanism. It was Clint’s mission to educate the value
of the chiropractic professions roots to mainstream
thinking.
Originally medicine was founded on natural substances
as treatments for all kinds of conditions. As we moved
into more of a pharmaceutical world of thinking, some
of the basic principles of safe and effective protocols
were left by the wayside.
Medicine has made great strides in the last century or
so. My late husband, Dr. Jack Kessinger, used to tell
me…… “if I am in a car crash, I don’t want you to give
me a dose of Vitamin C, I want you to take me to the
hospital.” He always felt like there was room in the
health care arena for all approaches…. as long as they
benefitted patients.
Our family mourned the loss of Clint in 1995. We
THE ORIGINAL INTERNIST
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regrouped and carried on with the journal….. and our
lives. Clint was only 33 but he taught us a lot. Dr. Jack
Kessinger became editor, Dr. Jay Kessinger took over
The Legacy article and I produced the journal.
In 2011, I lost Dr. Jack Kessinger, my soulmate and the
editor of The Original Internist! I reluctantly assumed
the editor position and my son, Dr. Jay Kessinger urged
me on.
2020 has been a lot of loss for the Kessinger family. In
August we lost Dr. Jay Kessinger. Five weeks later his
wife passed and between those losses, my brother’s
wife passed with COVID.
Sometimes it is necessary to reflect on where life is
going and where you can do the most good for others.
This journal was always a “tithe” back to healthcare. I
felt confident that my son, Jay would carry the flag. As
I analyze the situation, I can see that the determination
to keep Clint’s vision alive passed with Jay’s death.
I have chosen to spend my energies on continuing the
ProHealth Seminars and managing our clinic in Rolla,
MO. My son, Dr. Robert Kessinger stepped up to fill
the void on educational seminar presentations in 2011
when his father died. I tell people, “Rob reminds me so
much of his dad….on steroids!” For those of you who
knew Jack, he was much more laid back than Rob,
although they both have the same passion for
chiropractic and healthcare education. They were/are a
true blessing to the profession.
So, as I close the door on this project in my life, I am
thankful to be blessed with good health, continued
strength and a strong desire to help the chiropractic
profession where I am needed. I look forward to 2021!
Goodbye from The Original Internist
vk

This year I lost, won,
failed, cried, laughed,
but I didn’t FOLD
It is never easy being a doctor! If that were so,
everyone would strive to be one. Dealing with human
lives is a great responsibility.
Jack Kessinger, DC DABCI, ND, DABCN
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Christopher Murray, DC, DABCI

DOT
ONLINE

MEDICAL EXAMINER
Qualify on Your Own Timeline

National University of Health Sciences
in cooperation with Pro Health Seminars
For more information
NUHS Postgraduate
630.889.6621
To view the course please go to:
https://nuhs.wcea.education/searchOnlineTraining#/training/194954
Quotes from a few of our attendees:
"The materials were complete and very educational. Dr. Chris was very thorough in his coverage of the material.”
L. Lawson
“This class will definitely make me a better doctor even if I never do a single DOT exam.” C. Janushchka
“ Dr. Murray is easy to understand, knows his stuff, and easy to talk to. I thought the course was great!” S. Black
“ His knowledge of the subject matter, his organization and delivery was outstanding.
When you pay, you’d like to get what you paid for. I definitely did. I got it!” R. Shepherd

The Clinical Importance
of Vitamin D
(Cholecalcinerol)
A Paradigm Shift With Implications
for all Healthcare Providers
by: Alex Vasquez, DC, ND
Gilbert Manso, MD
John Cannell, MD

OBJECTIVES

Upon completion of this article, participants should be
able to do the following:
1. Appreciate and identify the manifold clinical
presentations and consequences of vitamin D
deficiency
2. Identify patient groups that are predisposed to
vitamin D hypersensitivity
3. Know how to implement vitamin D supplementation
in proper doses and with appropriate laboratory
monitoring
While we are all familiar with the important role of
vitamin D in calcium absorption and bone metabolism,
many doctors and patients are not aware of the recent
research on vitamin D and the widening range of therapeutic applications available for cholecalciferol, which
can be classified as both a vitamin and a pro-hormone.
Additionally, we also now realize that the Food and
Nutrition Board’s previously defined Upper Limit (UL)
for safe intake at 2,000 IU/day was set far too low and
that the physiologic requirement for vitamin D in adults
may be as high as 5,000 IU/day, which is less than half
of the >10,000 IU that can be produced endogenously
with full-body sun exposure.1,2 With the discovery of
vitamin D receptors in tissues other than the gut and
bone—especially the brain, breast, prostate and lymphocytes—and the recent research suggesting that
higher vitamin D levels provide protection from diabetes mellitus, osteoporosis, osteoarthritis, hypertension,
cardiovascular disease, metabolic syndrome, depression, several autoimmune diseases and cancers of the
breast, prostate and colon, we can now utilize vitamin
D for a wider range of preventive and therapeutic applications to maintain and improve our patients’ health.3
Based on the research reviewed in this article, the current authors believe that assessment of vitamin D status
THE ORIGINAL INTERNIST
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and treatment of vitamin D deficiency with oral vitamin
D supplements should become a routine component of
clinical practice and preventive medicine. Vitamin D
supplementation with doses of 4,000 IU/day for adults
is clinically safe and physiologically reasonable since
such doses are consistent with physiologic requirements.2 Higher doses up to 10,000 IU/day appear safe
and produce blood levels of vitamin D that are common
in sun-exposed equatorial populations.1,2 Periodic assessment of serum 25-OH-vitamin D [25(OH)D] and
serum calcium will help to ensure that vitamin D levels
are sufficient and safe for health maintenance and disease prevention. Clinical research supporting the use of
vitamin D in the management of type 2 diabetes, osteoporosis, osteoarthritis, hypertension, cardiovascular
disease, metabolic syndrome, multiple sclerosis, polycystic ovary syndrome, musculoskeletal pain, depression, epilepsy and the prevention of cancer and type 1
diabetes is presented along with our proposals for the
interpretation of serum 25(OH)D laboratory values, for
the design of future research studies, and for supplementation in infants, children, adults and during pregnancy and lactation.
BASIC PHYSIOLOGY OF VITAMIN D

Vitamin D is obtained naturally from two sources:
sunlight and dietary consumption. Vitamin D3
(cholecalciferol) is the form of vitamin D produced in
the skin and consumed in the diet. Vitamin D2
(ergocalciferol), which is produced by irradiating fungi,
is much less efficient as a precursor to the biologically
active,1 25-dihydroxyvitamin D (calcitriol). Additionally, since ergocalciferol shows altered pharmacokinetics compared with D3 and may become contaminated
during its microbial production, it is potentially less
effective and more toxic than cholecalciferol.4 Although ergocalciferol is occasionally used clinically
and in research studies, cholecalciferol is the preferred
form of supplementation and will be implied in this
article when supplementation is discussed.
Vitamin D can be described as having two pathways
for metabolism: one being “endocrine” and the other
“autocrine” (within the cell) and perhaps
“paracrine” (around the cell). This elucidation, recently
reviewed by Heany,5 is vitally important in expanding
our previously limited conception of vitamin D from
only a “bone nutrient with importance only for the prevention of rickets and osteomalacia” to an extraordinary molecule with far-reaching effects in a variety of
cells and tissues. Furthermore, Heany’s distinction of
“short-latency deficiency diseases” such as rickets from
“long-latency deficiency diseases” such as cancer provides a conceptual handle that helps us grasp an under-

(Continued on page 126)
124

Biotics

standing of the differences between the acute manifestations of severe nutritional deficiencies and the delayed manifestations of chronic subclinical nutritional
deficiencies.5
In its endocrine metabolism, vitamin D (cholecalciferol) is formed in the skin following exposure to
sunlight and then travels in the blood to the liver where
it is converted to 25-hydroxyvitamin D (calcidiol, 25
(OH)D) by the enzyme vitamin D-25-hydroxylase. 25
(OH)D then circulates to the kidney for its final transformation to 1,25-dihydroxyvitamin D (calcitriol) by
25-hydroxyvitamin D3-1alpha-hydroxylase (1OHase).6 Calcitriol is the most biologically active form
of vitamin D and increases calcium and phosphorus
absorption in the intestine, induces osteoclast maturation for bone remodeling and promotes calcium deposition in bone and a reduction in parathyroid hormone
(PTH). While increased calcium absorption is obviously important for nutritional reasons, suppression of
PTH by vitamin D is also clinically important since
relatively lower levels of PTH appear to promote and
protect health, and higher levels of PTH correlate with
increased risk for myocardial infarction, stroke and hypertension.7,8 Relatedly, Fujita9 proposed the “calcium
paradox” wherein vitamin D or calcium deficiency
leads to elevations of PTH which increases intracellular
calcium and may thereby promote a cascade of cellular
dysfunction that can contribute to the development of
diabetes mellitus, neurologic diseases, malignancy and
degenerative joint disease.
In its autocrine metabolism, circulating 25(OH)D is
taken up by a wide variety of cells that contain both 1OHase as well as nuclear vitamin D receptors (VDR).
Therefore, these cells are able to make their own calcitriol rather than necessarily relying upon hematogenous
supply. Cells and tissues that are known to contain 1OHase, and which therefore make their own calcitriol,
include the breast, prostate, lung, skin, lymph nodes,
colon, pancreas, adrenal medulla and brain (cerebellum
and cerebral cortex).3,10 Cells and tissues with nuclear,
cytosolic or membrane-bound VDR include islet cells
of the pancreas, monocytes, transformed B-cells, activated T-cells, neurons, prostate cells, ovarian cells, pituitary cells and aortic endothelial cells.11 Indeed, given
the wide range of cells and tissues that metabolize vitamin D in an autocrine man- ner, we see that there is
biological potential for vitamin D to influence function
and pathophysiology in a wide range of metabolic processes and disease states.
Since many cells and tissues of the body have the ability to metabolize vitamin D, we should not be surprised
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that vitamin D plays a role in the function of these
cells. Calcitriol is known to modulate transcription of
several genes, notably those affecting differentiation
and proliferation such as c-myc, c-fos and c-sis,6 and
this may partially explain the inverse relationship between sun exposure (eg, vitamin D) and cancer mortality.12,13 Vitamin D appears to modulate neurotransmitter/neurologic function as shown by its antidepressant14
and anticonvulsant15 benefits. Vitamin D is obviously
immunoregulatory as manifested by its ability to reduce
inflammation,16,17 suppress and/or prevent certain autoimmune diseases,18-20 reduce the risk for cancer12 and
possibly reduce the severity and frequency of infectious
diseases, such as acute pneumonia in children.21
CLINICAL APPLICATIONS AND THERAPEUTIC
BENEFITS OF VITAMIN D

Support for a broad range of clinical applications for
vitamin D supplementation comes from laboratory experiments, clinical trials and epidemiologic surveys.
Despite the imperfections of current data, we can still
see significant benefits from vitamin D supplementation in a variety of human diseases, as briefly reviewed
below.
Cardiovascular Disease
Deaths from cardiovascular disease are more common
in the winter, more common at higher latitudes and
more com- mon at lower altitudes, observations that are
consistent with vitamin D insufficiency.22 The risk of
heart attack is twice as high for those with 25(OH)D
levels less than 34 ng/ml (85 nmol/L) than for those
with vitamin D status above this level.23 Patients with
congestive heart failure were recently found to have
markedly lower levels of vitamin D than controls,24 and
vitamin D deficiency as a cause of heart failure has
been documented in numerous case reports.25-29
Hypertension
It has long been known that blood pressure is higher in
the winter than the summer, increases at greater distances from the equator and is affected by skin pigmentation—all observations consistent with a role for vitamin D in regulating blood pressure.30 When patients
with hypertension were treated with ultraviolet light
three times a week for six weeks their vitamin D levels
increased by 162%, and their blood pressure fell significantly.31 Even small amounts of oral cholecalciferol
(800 IU) for eight weeks lowered both blood pressure
and heart rate.32
Type 2 Diabetes
Hypovitaminosis D is associated with insulin resistance
(Continued on next page)
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and beta-cell dysfunction in diabetics and young adults
who are apparently healthy. Healthy adults with higher
serum 25(OH)D levels had significantly lower 60 min,
90 min and 129 min postprandial glucose levels and
significantly better insulin sensitivity than those who
were vitamin D deficient.33 The authors noted that,
compared with metformin, which improves insulin sensitivity by 13%, higher vitamin D status correlated with
a 60% improvement in insulin sensitivity. In a recent
clinical trial using 1,332 IU/day for only 30 days in 10
women with type 2 diabetes, vitamin D supplementation was shown to improve insulin sensitivity by
21%.34
Osteoarthritis
Many practitioners know that vitamin D helps prevent
and treat osteoporosis, but few know that the progression of osteoarthritis, the most common arthritis, is
lessened by adequate blood levels of vitamin D. Framingham data showed osteoarthritis of the knee progressed more rapidly in those with 25(OH)D levels
lower than 36 ng/ml (90 nmol/L).35 Another study
found that osteoarthritis of the hip progressed more
rapidly in those with 25(OH)D levels lower than 30 ng/
ml (75 nmol/L).36
Multiple Sclerosis
The autoimmune/inflammatory disease multiple sclerosis (MS) is notably rare in sunny equatorial regions and
becomes increasingly prevalent among people who live
farther from the equator and/or who lack adequate sun
exposure. In a clinical trial with 10 MS patients, Goldberg, Fleming and Picard19 prescribed daily supplementation with approximately 1,000 mg calcium, 600 mg
magnesium, and 5,000 IU vitamin D (from 20 g cod
liver oil) for up to two years and found a reduction in
the number of exacerbations and an absence of adverse
effects. This is one of very few studies in humans that
employed sufficient daily doses of vitamin D (5,000
IU) and had sufficient duration (2 years). More recently, Mahon et al37 gave 800 mg calcium and 1,000
IU vitamin D per day for six months to 39 patients with
MS and noted a modest anti-inflammatory effect.
Prevention of Type 1 Diabetes
Type 1 diabetes is generally caused by autoimmune/
inflammatory destruction of the pancreatic beta-cells.
Vitamin D supplementation shows significant preventive and ameliorative benefits in animal models of type
1 diabetes. In a study with more than 10,000 participants, Hypponen et al18 showed that supplementation
in infants (less than one year of age) and children with
2,000 IU of vitamin D per day reduced the incidence of
type 1 diabetes by approximately 80%. Relatedly, sevTHE ORIGINAL INTERNIST
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eral studies using cod liver oil as a rich source of vitamin D have also documented significant reductions in
the incidence of type 1 diabetes.
Depression
Seasonal affective disorder (SAD) is a particular subtype of depression characterized by the onset or exacerbation of melancholia during winter months when
bright light, sun exposure and serum 25(OH)D levels
are reduced. Recently, a dose of 100,000 IU of vitamin
D was found superior to light therapy in the treatment
of SAD after one month.38 Similarly, in a study involving 44 subjects, supplementation with 400 or 800 IU
per day was found to significantly improve mood
within five days of supplementation.14
Epilepsy
Seizures can be the presenting manifestation of vitamin
D deficiency.39 Hypovitaminosis D decreases the
threshold for and increases the incidence of seizures,
and several “anticonvulsant” drugs interfere with the
formation of calcitriol in the kidney and further reduce
calcitriol levels via induction of hepatic clearance.
Therefore, antiepileptic drugs may lead to iatrogenic
seizures by causing iatrogenic hypovitaminosis D.40
Conversely, supplementation with 4,000–16,000 IU per
day of vitamin D2 was shown to significantly reduce
seizure frequency in a placebo-controlled pilot study by
Christiansen et al.15
Migraine Headaches
Calcium clearly plays a role in the maintenance of vascular tone and coagulation, both of which are altered in
patients with migraine. Thys-Jacobs41 reported two
cases showing a reduction in frequency, duration and
severity of menstrual migraine attacks following daily
supplementation with 1,200 mg of calcium and 1,200–
1,600 IU of vitamin D in women with vitamin D deficiency.
Polycystic Ovary Syndrome
Polycystic ovary syndrome (PCOS) is a disease seen
only in humans and is classically characterized by polycystic ovaries, amenorrhea, hirsuitism, insulin resistance and obesity. Animal studies have shown that calcium is essential for oocyte activation and maturation.
Vitamin D deficiency was highly prevalent among 13
women with PCOS, and supplementation with 1,500
mg of calcium per day and 50,000 IU of vitamin D2 on
a weekly basis normalized menstruation and/or fertility
in nine of nine women with PCOS-related menstrual
irregularities within three months of treatment.42
(Continued on next page)
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Musculoskeletal Pain
Patients with non-traumatic, persistent musculoskeletal
pain show an impressively high prevalence of overt
vitamin D deficiency. Plotnikoff and Quigley43 recently
showed that 93% of their 150 patients with persistent,
nonspecific musculoskeletal pain were overtly deficient
in vitamin D. Masood et al44 found a high prevalence of
vitamin D deficiency in children with limb pain, and
vitamin D supplementation ameliorated pain within
three months. Al Faraj and Al Mutairi45 found vitamin
D deficiency in 83% of their 299 patients with lowback pain, and supplementation with 5,000–10,000 IU
of vitamin D per day lead to pain reduction in nearly
100% of patients after three months.
Critical Illness and Autoimmune/Inflammatory
Conditions
Deficiency of vitamin D is common among patients
with inflammatory and autoimmune disorders and those
with pro-longed critical illness. In addition to the previously mentioned epidemic of vitamin D insufficiency
in patients with MS, we also see evidence of vitamin D
insufficiency in a large percentage of patients with
Grave’s disease,46 ankylosing spondylitis,47 systemic
lupus erythematosus48 and rheumatoid arthritis.20 Clinical trials with proper dosing and duration need to be
performed in these patient groups. C-reactive protein
was reduced by 23% and matrix metalloproteinase-9
was reduced by 68% in healthy adults following bolus
injections of vitamin D that resulted in an average dose
of 547 IU per day for 2.5 years.17 A recent trial of vitamin D supplementation in patients with prolonged critical illness showed a significant and dose-dependent
“anti-inflammatory effect” evidenced by reductions in
IL-6 and CRP.16 However, the insufficient dose of only
400 IU per day (administered intravenously) for only
ten days precluded more meaningful and beneficial results, and we present guidelines for future studies later
in this paper.
Cancer Prevention and Treatment
The inverse relationship between sunlight exposure and
cancer mortality was documented by Apperly in
1941.13 Vitamin D has anti-cancer effects mediated by
anti-proliferative and proapoptotic mechanisms3 which
are augmented by modulation of nuclear receptor function and enzyme action,49 and limited research shows
that synthetic vitamin D analogs may have a role in the
treatment of human cancers.50 Grant12 has shown that
inadequate exposure to sunlight and hence hypovitaminosis D, is associated with an increased risk of cancer
mortality for several malignancies, namely those of the
breast, colon, ovary, prostate, bladder, esophagus, kidney, lung, pancreas, rectum, stomach, uterus and nonTHE ORIGINAL INTERNIST
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Hodgkin lymphoma. He proposes that adequate exposure to ultraviolet light and/or supplementation with
vitamin D could save more than 23,000 American lives
per year from a reduction in cancer mortality alone.
The aforementioned clinical trials using vitamin D in a
wide range of health conditions have helped to expand
our concept of vitamin D and to appreciate its manifold
benefits. However, in light of new research showing
that the physiologic requirement is 3,000–5,000 IU/day
for adults and that serum levels plateau only after 3-4
months of daily supplementation,2 we must conclude
that studies using lower doses and/or shorter durations
have underestimated the clinical efficacy of vitamin D.
Guidelines for the critique and design of clinical trials
are proposed later in this article to aid clinicians and
researchers in evaluating and designing clinical studies
for the determination of the therapeutic efficacy of vitamin D.
ASSESSMENT OF VITAMIN D STATUS WITH
MEASUREMENT OF SERUM 25-OH-VITAMIN
D
Current laboratory reference ranges for 25(OH)D were
erroneously based on average serum levels for the
“apparently healthy” nonrachitic, nonosteomalacic
American population, a large proportion of which is
vitamin D deficient. Currently, laboratories do not report optimal levels so they will mislead the practitioner
unless he or she is aware of current research. For the
majority of labs, the bottom of the reference range is
set too low due to the previous under-appreciation of
the clinical benefits of and physiologic requirement for
higher vitamin D levels, and the top of the range is too
low due to previous misinterpretations of the research
resulting in an overestimation of vitamin D toxicity.1,2,51,52 Therefore, new reference ranges need to be
determined based on the current research, and we present our proposals in Figure 1 and in the following outline:
• Vitamin D Deficiency: less than 20 ng/mL (50 nmol/L).

Serum 25(OH)D levels below 20 ng/mL (50 nmol/L)
are clearly indicative of vitamin D deficiency. However, several authorities note that this level appears to
be too low; Heaney5 and Holick51 both state that 25
(OH)D levels should always be greater than 30 ng/mL
(75 nmol/L).
• Vitamin D Insufficiency: less than 40 ng/mL (100 nmol/
L).

According to Zittermann,11 hypovitaminosis D, wherein tissue levels are depleted and PTH is slightly elevated, correlates with serum levels of 30–40 ng/mL (75
–100 nmol/L). Independently, Dawson-Hughes et al53
(Continued on next page)
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showed that serum levels of PTH begin to elevate when
25(OH)D levels fall below 45 ng/mL (110 nmol/L) in
elderly men and women, and these findings were supported by Kinyamu et al54 who found that optimal PTH
status deteriorates when 25(OH)D levels fall below 49/
ng/mL (122 nmol/L) in elderly women. Therefore, in
order to maintain physiologic suppression of PTH, serum levels of 25(OH)D need to be greater than 40 ng/
mL (100 nmol/L).
• Optimal Vitamin D Status: 40–65 ng/mL (100–160
nmol/L)

Based on our review of the literature, we propose that
the optimal—“sufficient and safe”—range for 25(OH)
D correlates with serum levels of 40–65 ng/mL (100–
160 nmol/L).55 This proposed optimal range is compatible with other published recommendations: Zittermann11 states that serum levels of 40–80 ng/mL (100–
200 nmol/L) are “adequate,” and Mahon et al37 recently
advocated an optimal range of 40–100 ng/mL (100–250
nmol/L) for patients with multiple sclerosis. The lower
end of our proposed range is consistent with suggestions by Mercola56,57 who advocates an optimal range of
45–50 ng/mL (115–128 nmol/L) and by Holick51 who
states that levels should be 30–50 ng/mL (75–125
nmol/L). The upper end of our proposed optimal range
is modified from the previously mentioned ranges offered by Zittermann11 (up to 80 ng/mL [200 nmol/L])
and Mahon et al37 (up to 100 ng/mL [250 nmol/L]).
According to the authoritative monograph by Vieth,1
there is no consistent, credible evidence of vitamin D
toxicity associated with levels below 80–88 ng/mL
(200–220 nmol/L). Vieth1 states, “Although not strictly
within the ‘normal’ range for a clothed, sun-avoiding
population, serum 25(OH)D concentrations of 220
nmol/L (88 ng/mL) are consistent with certain environments, are not unusual in the absence of vitamin D supplements, and should be regarded as being within the
physiologic range for humans.” Similarly, in his very
thorough review of the literature, Zittermann11 concludes that serum 25(OH)D concentrations up to 100
ng/mL (250 nmol/L) are subtoxic. Additional support
for the safety of this upper limit comes from documentation that sun exposure alone can raise levels of 25
(OH)D to more than 80 ng/mL (200 nmol/L)1 and that
oral supplementation with 10,000 IU/day (mimicking
endogenous production from sun exposure) in healthy
men resulted in serum levels greater than 80 ng/mL
(200 nmol/L) with no evidence of toxicity.2 Until more
data becomes available, we have chosen 65 ng/mL (160
nmol/L) rather than 80 ng/mL (200 nmol/L) as the upper end of the optimal range to provide a safety zone
between the optimal level and the level which may possibly be associated with toxicity, and to allow for other
factors which may promote hypercalcemia, as disTHE ORIGINAL INTERNIST
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cussed below. Long-term prospective interventional
studies with large groups and clinical trials involving
patients with vitamin D-associated illnesses (listed
above) will be needed in order to accurately define the
optimal range—the serum level of vitamin D that affords protection from illness but which does not cause
iatrogenic complications.
In reviewing much of the current literature, we found
no evidence of adverse effects associated with a 25
(OH)D level of 65 ng/mL (160 nmol/L), and we found
that this level is considered normal by some medical
laboratories6 and that it can be approximated and safely
exceeded with frequent full-body exposure to ultraviolet light1 or oral administration of physiologic doses of
5,000–10,000 IU cholecalciferol per day for 20 weeks.2
Prospective studies and interventional clinical trials
comparing different serum levels of 25(OH)D with
clinical outcomes are necessary to elucidate the exact
optimal range in various clinical conditions. While no
acute or subacute risks are associated with the 25(OH)
D levels suggested here, research shows clear evidence
of long-term danger associated with vitamin D levels
that are insufficient.
• Vitamin D Excess: Serum Levels Greater than 80 ng/
mL (200 nmol/L) with Accompanying Hypercalcemia

Serum levels of 25(OH)D can exceed 80 ng/mL (200
nmol/L) with ultraviolet light exposure in the absence
of oral vitamin D supplementation1,6 and with oral supplementation with 10,000 IU per day as previously
mentioned2—in neither scenario is toxicity observed.
25(OH)D greater than 80 ng/mL (200 nmol/L) are not
indicative of toxicity unless accompanied by clinical
manifestations and hypercalcemia. Vieth1 notes that
hypercalcemia due to hypervitaminosis D is always
associated with serum 25(OH)D concentrations greater
than 88 ng/mL (220 nmol/L), and Holick6 previously
stated, “Vitamin D intoxication does not occur until the
circulating levels of 25(OH)D are over 125 ng/mL [312
nmol/L].” Assessment for hypervitaminosis D is performed by measurement of serum 25(OH)D and serum
calcium.
MONITORING FOR VITAMIN D TOXICITY
WITH 25(OH)D AND SERUM CALCIUM
Hypercalcemia can occur with vitamin D supplementation by either directly causing direct toxicity (rare) or
by being associated with a vitamin D hypersensitivity
syndrome (more common). If serum calcium becomes
abnormally high, then vitamin D supplementation must
be discontinued until the cause of the hypercalcemia is
identified; however, direct vitamin D toxicity will
rarely be the sole cause of the hypercalcemia.
(Continued on next page)
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__________

Excess vitamin D > 80ng/ml (200 nmol/L)
Proposed optimal range 40 - 65 ng/mL (100 - 160
nmol/L)

Insufficiency range < 20 - 40 ng/mL (50 - 100
nmol/ L)
Deficiency < 20 ng/mL (50 nmol/L)
Modified from: Vasquez A. Integrative Orthopedics: Concepts,
Algorithms, and Therapeutics. Houston; Natural Health Consulting
Corporation. 2004: 417-419 with permission.

FIGURE 1. Proposed normal and optimal ranges for
serum 25(OH)D levels based on current research*
The most important indicator of direct vitamin D toxicity is elevated serum calcium associated with a 25(OH)
D level greater than 90 ng/ml (225 nmol/L). Elevated
1,25(OH)D levels are commonly—though not always—seen with vitamin D toxicity. Severe vitamin D
intoxication is rare and usually seen only with industrial accidents, such as overdosing the fortification of
milk, or with long-term administration of more than
40,000 IU of vitamin D per day. Severe hypercalcemia
may require urinary acidification and corticosteroids to
expedite the reduction in serum calcium.58
Induction of vitamin D toxicity generally requires 1–4
months of 40,000 IU per day in infants.58 In adults, toxicity generally requires several months of supplementation of at least 100,000 IU per day. Hypercalcemia appears to be the mechanism of vitamin D toxicity (rather
than a direct toxic effect of the vitamin), and 25-OHvitamin D levels may be normal in patients who are
vitamin D toxic and hypercalcemic, particularly with
vitamin D hypersensitivity syndrome. It has therefore
been suggested that serum calcium be measured on a
weekly and then monthly basis in patients receiving
high-dose vitamin D. Manifestations attributable to hypervitaminosis D and hypercalcemia include anorexia,
nausea, and vomiting followed by weakness, nervousness, pruritus, polyuria, polydipsia, renal impairment
and soft-tissue calcifications.
As a cause of hypercalcemia, vitamin D hypersensitivity syndromes are more common than vitamin D toxicity, and they generally arise when aberrant tissue
uncontrollably produces the most active form of the
vitamin—calcitriol. Primary hyperparathyroidism, gran
-ulomatous disease (such as sarcoidosis, Crohn’s disease, and tuberculosis) and various forms of cancer
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may cause the syndrome. 25(OH)D levels are normal
or even low in vitamin D hypersensitivity while serum
calcium and 1,25(OH)D levels are elevated. Additional
causes include adrenal insufficiency, hyperthyroidism,
hypothyroidism and adverse drug effects, particularly
with thiazide diuretics. Whatever the cause, patients
with persistent hypercalcemia should discontinue
vitamin D supplementation and receive a thorough
diagnostic evaluation to determine the cause of the
problem.
Interventional Strategies to Treat Vitamin D Deficiency by Increasing Serum Vitamin D Levels
Human physiology adapted to and was shaped by a
natural environment with ample exposure to
sunlight.5,61 Full-body exposure to ultraviolet light on
clear days in equatorial latitudes can easily provide the
equivalent of 4,000–20,000 IU of vitamin D.1,61 Slightly
longer durations of full-body sun exposure of approximately 30 minutes (3x the minimal erythemal dose)
will produce 50,000 IU of vitamin D in lightly pigmented persons, while 5x longer durations are required
for more darkly pigmented people to attain the same
vitamin D production.61 The oral dose of vitamin D
required to obtain adequate blood levels depends on
latitude, sun exposure, body weight, skin pigmentation,
dietary sources, efficiency of absorption, presence of
intestinal disease (eg, intestinal resection or malabsorption) and medication use, for example with the vitamin D-depleting actions of common anticonvulsant
drugs.40
Past and Future Vitamin D Studies: Critique and
Design
Nearly all published clinical trials have suffered from
flawed design, including inadequate dosing, inadequate
duration, wrong type of vitamin D (ie, ergocalciferol,
D2), failure to test serum vitamin D levels and/or failure to ensure that serum vitamin D levels entered into
the optimal range. The following guidelines are provided for clinicians and researchers using vitamin D in
clinical practice and research to improve the quality of
research and patient care.
1. Dosages of vitamin D must reflect physiologic requirements and natural endogenous production and
should therefore be in the range of 3,000–10,000 IU
per day.
The physiologic requirement for vitamin D appears to
be 3,000–5,000 IU per day in adult males.2 Full-body
exposure to ultraviolet light (eg, sunshine) can produce
the equivalent of 10,000–25,000 IU of vitamin D3 per
day.1 Therefore, intervention trials with supplemental
vitamin D should use between 4,000 IU/day, which is
(Continued on next page)
130

presumably sufficient to meet physiologic demands,
and 10,000 IU/day, which is the physiologic dose attained naturally via full-body sun exposure. Based on
these physiologic criteria, we see that the majority of
intervention studies in adults have used inadequate, sub
-physiologic doses of vitamin D. Therefore, studies that
failed to identify therapeutic benefits from vitamin D
supplementation were flawed due to insufficient therapeutic intervention—the dose of vitamin D was too
low.
2. Vitamin D supplementation must be continued for at
least 5-9 months for maximum benefit.
Since serum 25(OH)D levels do not plateau until after
3-4 months of supplementation,2 and we would expect
clinical and biochemical changes to become optimally
apparent some time after the attainment of peak serum
levels, any intervention study of less than 5-9 months is
of insufficient duration to determine either maximum
benefit or that vitamin D supplementation is ineffective
for the condition being investigated. Conversely, since
vitamin D supplementation can alter intracellular metabolism within minutes of administration,11 benefits
seen in short-term studies should not be inaccurately
attributed to statistical error or placebo effect.
3. Supplementation should be performed with D3
rather than D2.
Although cholecalciferol (vitamin D3) and ergocalciferol (vitamin D2) are both used as sources of vitamin
D, D3 is the human nutrient and is much more efficient
in raising and sustaining serum 25[OH]D levels. Vitamin D2 is a fungal metabolite and has been associated
with adverse effects due to contamination and altered
pharmacokinetics.4 The type of vitamin D must always
be clearly stated in published research reports.
4. Supplements should be tested for potency.
Some products do not contain their claimed amount.
This problem was illustrated in the study by Heaney et
al2 who found that the vitamin D supplement they used
in their study, although produced by a well-known
company, contained only 83% of its stated value. To
ensure accuracy and consistency of clinical trials, actual dosages must be known.
5. Effectiveness of supplementation must include
evaluation of serum vitamin D levels
Supplementation does not maximize therapeutic efficacy unless it raises serum 25(OH)D levels into the
optimal range. To assess absorption, compliance and
safety, serum 25(OH)D levels must be monitored in
clinical trials involving vitamin D supplementation.
Assessment of serum levels is important also to determine the relative dose-effectiveness of different preparations of vitamin D, as some evidence suggests that
micro-emulsification facilitates absorption of fatTHE ORIGINAL INTERNIST
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soluble nutrients.56,59,60 Measurement of 1,25-dihydroxyvitamin (calcitriol) is potentially misleading and is
not recommended for the evaluation of vitamin D
status.
6. Serum vitamin D levels must enter the optimal range
The majority of clinical intervention studies using vitamin D have failed to use supplementation of sufficient
dosage and duration to attain optimal serum levels of
vitamin D. Our proposed optimal range for 25(OH)D is
40–65 ng/mL (100–160 nmol/L) and is presented in
Figure 1.
The above-mentioned criteria will aid future researchers in designing interventional studies that can accurately evaluate the relationship between vitamin D
status and human illness. Clinicians, who are not conducting research but rather are interested in attaining
clinical improvement in their patients, should follow
these guidelines as well when using vitamin D supplementation in patients, while remembering to monitor
for toxicity with the triad of clinical assessments, serum
25(OH)D, and serum calcium. Clinicians and researchers need to remember, however, that optimal clinical
effectiveness often depends on synergism of diet, lifestyle, exercise, emotional health and other factors. Single intervention studies are a reasonable research tool
only for evaluating cause-and-effect relationships based
on the presumption of a simplistic, linear model that is
generally inconsistent with the complexity and multiplicity of synergistic and interconnected factors that
determine health and disease. Thus, single intervention
studies with vitamin D supplementation will be useful
from an intellectual standpoint insofar as they will help
us to further define the role of vitamin D in human
physiology and pathophysiology. However, optimal
clinical results with individual patients are more easily
attained with the use of multicomponent treatment
plans that address many facets of the patient’s health.55
Vitamin D Supplementation in Adults
When 28 men and women were administered 4,000 IU
per day for up to five months, in the absence of UVB
from the sun, serum 25(OH)D levels reached approximately 40 ng/mL (100 nmol/L), and no toxicity was
observed.4 When 67 men were administered 5,000 and
10,000 IU of cholecalciferol per day for twenty weeks,
again in the absence of UVB from the sun, serum levels
of 25(OH)D increased to approximately 60 ng/mL (150
nmol/L) and 90 ng/mL (225 nmol/L), respectively, and
no toxicity was observed.2 Therefore, given that endogenous vitamin D production following full-body
sun exposure at lower latitudes can produce >10,000
IU1 and that 4,000 IU per day is a safe level of supple(Continued on next page)
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mentation4 that meets physiologic needs in adults,2 we
recommend at least 4,000 IU per day for adults, with
efficacy and safety ensured by periodic measurement of
25(OH)D and serum calcium.
Vitamin D Supplementation in Pregnant Women
In 1966, two case reports and a brief review of the literature showed no adverse effects of 100,000 IU per
day of vitamin D in hypo-parathyroid pregnant
women.62 In 1971, a study of 15 hypo-parathyroid
pregnant women was reported wherein the women received more than 100,000 IU per day of vitamin D with
no adverse effects to the mother or child, leading the
authors to conclude that there was “no risk from vitamin D in pregnancy.”63 Doses of vitamin D for pregnant women were extensively reviewed by Hollis and
Wagner61 immediately prior to the completion of this
article, and the authors concluded that doses of 100,000
IU per day were safe for pregnant women. The authors
write, “Thus, there is no evidence in humans that even
a 100,000 IU/day dose of vitamin D for extended periods during pregnancy results in any harmful effects.”
Data from several placebo-controlled clinical trials with
pregnant women show that vitamin D supplementation
results in superior health status for the mother and infant. The current daily reference intake (DRI) for vitamin D of 200–400 IU per day is therefore “grossly inadequate,” and administration of less than 1,000 IU
vitamin D per day to pregnant women is scientifically
unjustifiable and ethically questionable. Hollis and
Wagner61 conclude that up to 4,000 IU per day is necessary for pregnant women, and this conclusion is consistent with previously cited research on physiologic
requirements2 and endogenous vitamin D production.1
In order to ensure safety and efficacy in individual patients, we encourage periodic measurement of serum
calcium and 25(OH)D levels.
Vitamin D Supplementation in Infants and Children
In Finland from the mid-1950s until 1964, the recommended daily intake of vitamin D for infants was 4,000
–5,000 IU, a dose that was proven safe and was associated with significant protection from type 1 diabetes.61
More recently, in a study involving more than 10,000
infants and children, daily administration of 2,000 IU
per day was safe and effective for reducing the incidence of type 1 diabetes by 80%.18 Thus, for infants
and children, doses of 1,000 IU per day are certainly
safe, and higher doses should be monitored by serum
calcium and 25(OH)D levels.
Options for Raising Vitamin D Blood Levels
We have two practical options for increasing vitamin D
levels in the body: oral supplementation and/or expoTHE ORIGINAL INTERNIST

DECEMBER 2020

sure to ultraviolet radiation. Sunlight is commonly unavailable on rainy or cloudy days, during the winter
months, and in particular geographic locations. Topical
sunscreens block vitamin D production by 97%-100%.
Furthermore, since many people work indoors where
sunshine is inaccessible, or they are partially or fully
clothed when outside, reliance on sunshine to provide
optimal levels of vitamin D is generally destined to
provide unsatisfactory and inconsistent biochemical
and clinical results. The use of UVB tanning beds can
increase vitamin D levels; but this option is more expensive and time-consuming than oral supplementation,
and excess ultraviolet radiation exposure expedites skin
aging and encourages the development of skin cancer.
Given the impracticalities and disadvantages associated
with relying on sun exposure to provide optimal levels
of vitamin D year-round, for the majority of patients,
oral vitamin D supplementation is the better option for
ensuring that biochemical needs are consistently met.
Vitamin D is either absent or present in non-therapeutic
amounts in dietary sources. One of the only major dietary sources of vitamin D is cod-liver oil, but the
amount required to obtain a target dose of 4,000 IU per
day would require patients to consume at least three
tablespoons of cod-liver oil, or the amount contained in
>18 capsules of most commercial preparations.55
Clearly this would be unpalatable and prohibitively
expensive for most patients, and it would result in very
low compliance. Additionally, such a high dose of codliver oil may produce adverse effects with long-term
use, particularly with regard to excess vitamin A, and
perhaps an increased tendency for bleeding and reduced biological activity of gamma-linolenic acid due
to the high content of eicosapentaenoic acid.55,64 Oral
supplementation with “pure” vitamin D supplements
allows the dose to be tailored to the individual needs of
the patient.
DISCUSSION AND CONCLUSIONS
Vitamin D is not a drug, nor should it be restricted to
prescription availability. Vitamin D is not a new or
unproven “treatment.” Vitamin D is an endogenous,
naturally occurring, photochemically-produced steroidal molecule with essential functions in systemic
homeostasis and physiology, including modulation of
calcium metabolism, cell proliferation, cardiovascular
dynamics, immune/inflammatory balance, neurologic
function and genetic expression. Insufficient endogenous production due to lack of sufficient sun exposure
necessitates oral supplementation to meet physiologic
needs. Failure to meet physiologic needs creates insufficiency/deficiency and results in subtle yet widespread
(Continued on next page)
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disturbances in cellular function which appear to promote the manifestation of subacute long-latency deficiency diseases such as osteoporosis, cardiovascular
disease, hypertension, cancer, depression, epilepsy,
type 1 diabetes, insulin resistance, autoimmune disease,
migraine, polycystic ovary syndrome and musculoskeletal pain. In case reports, clinical trials, animal
studies and/or epidemiologic surveys, the provision of
vitamin D via sunlight or supplementation has been
shown to safely help prevent or alleviate all of the
aforementioned conditions.
Vitamin D deficiency/insufficiency is an epidemic in
the developed world that has heretofore received insufficient attention from clinicians despite documentation
of its prevalence, consequences and the imperative for
daily supplementation at levels above the current inadequate recommendations of 200–600 IU.65 For example, at least 57% of 290 medical inpatients in Massachusetts, USA were found to be vitamin D deficient,66
and overt vitamin D deficiency was recently found in
93% of 150 patients with chronic musculoskeletal pain
in Minnesota, USA.43 Other studies in Americans have
shown vitamin D deficiency in 48% of patients with
multiple sclerosis,37 50% of patients with fibromyalgia
and systemic lupus erythematosus,48 42% of healthy
adolescents67 and African American women68 and at
least 62% of the morbidly obese.69 International studies are consistent with the worldwide prevalence of
vitamin D deficiency in various patient groups, showing vitamin D deficiency in 83% of 360 patients with
chronic low-back pain in Saudi Arabia,45 73% of Austrian patients with ankylosing spondylitis,47 up to 58%
of Japanese women with Grave’s disease,46 more than
40% of Chinese adolescent girls70 and 40%-70% of
Finnish medical patients.71 As a medically valid diagnosis (ICD-9 code: 268.9 Unspecified vitamin D deficiency) with a high prevalence and clinically significant morbidity, vitamin D deficiency deserves equal
attention and status with other diagnoses encountered
in clinical practice. Given the depth and breadth of the
peer-reviewed research documenting the frequency and
consequences of hypo-vitaminosis D, failure to diagnose and treat this disorder is ethically questionable
(particularly in pregnant women61) and is inconsistent
with the delivery of quality, science-based healthcare.
Failure to act prudently based on the research now
available in favor of vitamin D supplementation appears likely to invite repetition analogous to the previous failure to act on the research supporting the use of
folic acid to prevent cardiovascular disease and neural
tube defects—a blunder that appears to have resulted in
hundreds of thousands of unnecessary cardiovascular
deaths72 and which has contributed to incalculable human suffering related to otherwise unnecessary neural
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tube defects, cervical dysplasia, cancer, osteoporosis
and mental depression. Currently, Grant12 estimates
that at least 23,000 and perhaps as many as 47,000 cancer deaths73 might be prevented each year in America if
we employed simple interventions (ie, sunshine or
supplementation) to raise vitamin D levels. Of course,
additional lives may be saved and suffering reduced by
alleviating the morbidity and mortality associated with
hypertension, autoimmune disease, depression, epilepsy, migraine, diabetes, polycystic ovary syndrome,
musculoskeletal pain, osteoporosis and cardiovascular
disease. Until proven otherwise, the balance of the
research clearly indicates that oral supplementation in
the range of 1,000 IU/day for infants, 2,000 IU/day for
children and 4,000 IU/day for adults is safe and reasonable to meet physiologic requirements, to promote optimal health, and to reduce the risk of several serious
diseases. Safety and effectiveness of supplementation
are assured by periodic monitoring of serum 25(OH)D
and serum calcium.
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Abstract:
Introduction:
This case study focused on the use of lifestyle, diet and
nutritional supplementation to support the treatment of
prostate adenocarcinoma.
Case Presentation:
The subject was a 72 year-old male recently diagnosed
with prostate cancer confirmed with a 12-needle biopsy
by his urologist. History was positive for past prostatitis, benign prostatic hypertrophy and environmental
exposure associated with prostate carcinoma.
Management & Outcome:
Serological inflammatory and immunological markers
were high. Focus was on the use of botanicals with
high flavonoid and polyphenol content to help support
the immune system to reduce inflammatory pathways.
Dietary restrictions and lifestyle modifications were
implemented to also lower inflammation. Vitamin therapy using oral vitamin C in combination with vitamin
K as an anti-cancer method. This combination has long
been thought to have benefits in preventing neoplastic
activity.
After six months of following protocols, blood markers
were mostly improved and imaging showed no cancer
present in the prostate.
Discussion:
While the use of vitamin C and vitamin K is currently
being used as an adjunct to traditional prostate cancer
treatment as Apatone®, oral supplementation in the
same ratio may have equal benefit. This case also
showed there may be evidence that botanical support
and vitamin therapy may be a viable vehicle in battling
prostate carcinomas. The association between infecTHE ORIGINAL INTERNIST
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tious prostatitis and prostate cancer has long been suspected. Systemic and localized applications of botanical agents showed benefits, while PSA remained elevated. The use of botanicals in prostate adenocarcinomas warrants further investigation.
Introduction:
Prostate cancer is the second leading cause of death in
American males and the most common cancer. According to recent figures, 1 in 9 men will be diagnosed with
prostate cancer during his lifetime with an estimated
164,690 new cases this year with an estimated 29,4301
deaths. The most prevalent risk factors are age and
race.2 Other factors include diet, tobacco use, alcohol
consumption, low physical activity and exposure to
environmental contaminants.3 Data also supports past
prostatitis and infections have a strong link to future
prostate cancer.4,5
The presented case focused on a 71 year-old Caucasian
male with prostate cancer confirmed with a needle biopsy, who presented for nutritional support before traditional treatment. Support included oral zinc, vitamin
C (VC), and vitamin K1 and K2, as MK7 (VK) supplementation and botanical agents.
Clinical History:
The patient a 71 year-old Caucasian retiree. His social
and work history included tobacco use at the age of ten
until 22 and exposure to petrochemicals as an auto mechanic. The subject worked at a family-owned nursery
and greenhouse but does not remember using chemical
fertilizers or pesticides. He also reported a history of
hematospermia eight years before the diagnosis of
prostate cancer; Hematospermia is associated with
chronic prostatitis.6
The patient had increasing PSA lab values from 3.8ng/
mL to 4.2ng/mL and was sent by his PCP to a urologist
in January 2018, who confirmed with a surgical biopsy
of 12 specimens in March 2018. Biopsy results showed
prostatic adenocarcinoma in the left apex with a Gleason Score of 6 (3+3)7consisting of 10% of needle core
tissue. Using the ISUPS grading, this amounts to a
prognostic grade group 1.8 After being told treatment
would be determined with follow-up labs and imaging
that would be scheduled in July and August, respectively, the subject sought immediate alternative treatment methods for the interim.
Discussion:
Alternative treatment began with simple dietary
changes to cut down on and eliminate inflammatory
foods. Processed meats were removed due to the high
(Continued on page 140)
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association in raising overall cancer risks,9 and red
meats were replaced with grass-fed versions to help
increase Omega 3 intake, especially conjugated linoleic
acid (CLA), due to its anticarcinogenic effect.10,11
Other modifications were to increase activities to include 20 minutes or more of walking, increase water
intake to 2-3 quarts daily, and replace coffee with green
tea.12
Initial Phase:
The initial 30-day phase of care included nutritional
supplementation aimed at promoting clearance in the
body using botanicals that also contained anticarcinogenic properties. A product containing 50 mg each of
Milk Thistle,13 turmeric,14 artichoke,15,16schisandra,17
rosemary,18,19 dandelion,20,21 yellow dock,22 gentian,23
and barberry was used.24 Dosing was 50 mg of each,
combined in a capsule taken twice daily. Polyphenol
intake from these botanicals showed promise in fighting cancerous cells; polyphenols’ anti-carcinogenic
properties include inhibitory effects on cancer cell proliferation, tumor growth, angiogenesis, metastasis, and
inflammation, and help induce apoptosis.25,26 Polyphenols have shown promise in targeting signal transduction pathways involved in carcinogenesis and reduces
NF-kB mediated pathways, reducing inflammation associated with tumor cells; Up-regulation of NF-kB in
tumors cells inhibits apoptosis, increases angiogenesis
and metastatic capacity of tumor cells.27,28 Enzymatic
and antioxidative properties of flavonoids add to their
effectiveness; Antioxidative effects of flavonoids induce enzyme deactivation of free radicals and reactive
oxygen species (ROS) and prevent them from becoming mutagens.29
Second Phase:
Compliance with suggestions was good after the initial
30 days. While dietary restrictions and lifestyle modifications did not change after the initial 30 days, new
nutritional support was implemented. This phase of
care was focused on concepts that would arrest and
lower inflammation in the prostate and help support
anticancer pathways.
With ample indicators of prostatitis, a large focus was
on reducing inflammation. It is well known that copper
has a proclivity for prostate tissue.30 Copper is readily
leached from pipes used for plumbing in the US and
can at times exceed safe levels, depending on the temperature of the water, mineral content, the age of the
plumbing and how long water has been standing in the
plumbing. To remove suspected copper from the patient, 60 mg of zinc picolinate was given daily. Some
data shows that zinc is essential to good prostate health.
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In one study, zinc levels were examined in several
groups of men with prostate issues: In prostate carcinoma, zinc levels were decreased by 83%, and in BPH
there was a 61% decrease in tissue link levels compared to normal tissues.31
Additionally, Biocidin® capsules were used as a
nightly rectal suppository to help with possible infectious causes of prostatitis. Initial laboratory analysis
showed increases in both lymphocytes and monocytes,
with normal white blood cell counts (Figure 1). Biocidin® was chosen for its ingredient content (Figure 2),
especially bilberry; because it was in capsules that
could be delivered more locally as a suppository. The
most common infectious agents in the prostatitis are
Escherichia coli, Klebsiella, Proteus, Pseudomonas,
Enterobacter, Enterococcus, Serratia, and Staphylococcus aureus, all of which rely on efflux pumps to get
rid of toxic substances, including antibiotics. Inhibiting
efflux pump activity is shown to reduce biofilm formation.32 Bilberry, or Vaccinium myrtillus L., contains the
polyphenol proanthocyanidin that has been shown to
prevent bacterial adhesion.33
Vitamin K (VK) has been well known to have antioxidant effects on cancer, however recent studies are
showing that VK and its analogs have additional effects
on cancer, including apoptosis, cell cycle arrest, autophagy and modulation of various transcription factors.34 It has long been suspected that VK combined
with vitamin C (VC) would be effective in treating cancer. Tareen, et. al. showed that VC and VK as Apatone® were effective in delaying the progression of
advanced prostate cancer in 17 patients who did not
respond to standard therapy. While VC has been shown
to be an effective anti-oxidant and is shown to reduce
chromosomal damage, thus reducing neoplasm activity.
Taper et al. demonstrated that VC inhibited the growth
of both androgen-dependent and androgen-independent
human prostate carcinoma cells in mouse models. Dosing for this phase was Apatone® of 100:1 VC to VK;
6,000 mg of VC was used with 620 mcg of VK.
Results:
The subject remained compliant with care after four
months of the above dietary and lifestyle modifications,
and nutritional supplementation. A new PSA lab was
taken in July; though still elevated at 5.2 ng/mL, this
would be within normal for a patient of this age.38 One
month after the PSA lab multiplanar magnetic resonance images of the pelvis were obtained using Gadavist IV contrast. Clinical findings were: post obstructive
hypertrophy of the bladder wall, most likely due to
BPH. The prostate measured 4.3 x 4.8 x 4.8 cm, with
(Continued on next page)
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an overall volume of 48 cc. This is considered
enlarged39 and was elevated at the bladder base; there
was mild heterogeneity of peripheral zone without significant foci of diffusion restriction, or unusual vascularity on computer-aided postcontrast evaluation; The
prostate capsule was intact; The neurovascular bundle
appeared normal bilaterally. The overall impression
was an enlarged prostate with BPH centrally. There
was no evidence of any suspicious lesion in the gland
and no evidence of extracapsular spread of a tumor.
The treating medical doctor agreed and stated their impression overall was an enlarged prostate gland with
benign prostatic hypertrophy. No suspicious lesions in
the gland were noted and no evidence of any tumor.

specific functions in treatment; the use of polyphenols and flavonoids to reduce inflammatory signaling pathways and cell proliferation, while inducing
apoptosis appears to be a good reason for their inclusion.
While there is evidence that associates infection
with prostatitis and evidence that links prostatitis to
prostate carcinoma, the connection between infectious prostatitis and the prevalence of prostate cancer has never been studied in-depth. Localized application of botanicals may prevent bacterial adhesion
and the reduction of biofilms which may be an effective, low-cost solution to treat several prostaterelated disorders, most especially benign prostatic
hypertrophy and prostatitis.

Post-treatment suggestions were to continue with dietary and lifestyle modifications and follow through
with the urologist’s recommendations of annual PSA
and DRE.

The use of VC and VK has long been thought to
have antineoplastic effects. While the drug Apatone® has been shown safe and is moving into advanced clinical studies, the use of oral VC and VK
supplementation is limited to case and small cohort
studies, which warrant further investigation.

Conclusion:
There has been ample study in the use of nutrition, supplementation, lifestyle and dietary changes being used
to help hinder neoplastic activity. There appears to be
much overlap in the lifestyle changes having a benefit
in different forms of cancer; from the removal of sugars
and high inflammatory foods to the addition of foods
that support the body as a whole. Nutritional protocols,
on the other hand, should be aimed at supporting
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Figures & Charts
Figure 1: Initial and follow-up lab values
Element
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Standard Range

Optimal Range Standard Range

Glucose
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mg/dL
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10.00-25.00

61.00

34.00

IU/L
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6.00-29.00
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ng/mL
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10.0-232.0

Hs CRP, Male

4.10

1.19

mg/L
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WBC

5.40

5.20
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5.30-7.50

3.80-10.80

RBC

4.86

4.56

m/cumm
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4.20-5.80

Neutrophils

45.00

49.80

%

40.00-60.00

Lymphocytes

41.60

Monocytes

11.00

11.00

%

0.00-7.00

0.00-7.00

Eosinophils

2.00

2.10

%

0.00-3.00

0.00-3.00

Basophils

0.40

0.40

%

0.00-1.00

0.00-1.00

Ferritin

65.00-99.00
35-115
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Figure2: Biocidin ingredients & actions
Ingredient
Bilberry
Noni
Milk Thistle

Vaccinium myrtillus
Morinda citrifolia

Medicinal Action
Anti-inflammatory, antimicrobial, antioxidant, urinary antiseptic
Anti-inflammatory, antimicrobial, antioxidant
Antimicrobial, antioxidant, choleretic, hepatic trophorestorative, hepatoprotective.

Reference
40, 41, 42
41
40, 42

Echinacea

Silybum marianum
Echinacea purpurea
&
Echinacea
angustifolia

Golden Seal

Hydrastis
canadensis

Anti-inflammatory, antifungal, antiviral, depurative,
immune-enhancing, immune-modulating, lymphatic
Antibacterial, antihistamine, anti-inflammatory, antimicrobial, mucous
membrane, trophorestorative.

Shitake
mushroom
White willow
bark
Garlic

Lentinula
edodes

Antibacterial, antifungal, antioxidant, immune-modulating.

42

Salix alba
Allium sativum

Analgesic, anti-inflammatory.
Anthelmintic, anti-inflammatory, antimicrobial, antioxidant.

40

Grape Seed

Vitis vinifera

Anthelmintic, anti-inflammatory, antioxidant.

42

Black Walnut

Juglans nigra

Anthelmintic, antimicrobial, depurative.

40

Raspberry

Rubus idaeus
Fumaria
officinalis
Genriana lutea
Melaleuca
alternifolia
Ferula
galbaniflua
Lavandula
officinalis
Origanum
vulgare

Anti-inflammatory, antimicrobial, antioxidant.

40, 42

Antimicrobial, antioxidant
Anti-inflammatory, antimicrobial, antioxidant.

40, 42

Fumitory
Gentian
Tea Tree oil
Galbanum oil
Lavender oil
Oregano oil

Anti-inflammatory, antimicrobial, antiseptic.
Antifungal, anti-inflammatory, antimicrobial.
Antibacterial, antifungal, anti-inflammatory
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Thoughts at Large:
Controversies in
Clinical Nutrition and
Functional Medicine
Issue #18
NUTRITIONAL SUPPORT FOR
CANCER PATIENTS
By Jeffrey Moss, DDS, CNS, DACBN
INTRODUCTION
As we all know, over the years there have been few subjects that have generated more controversy and criticism
in the clinical nutrition community than the relationship
between nutrition and cancer, whether the discussion
revolves around optimal diets and/or nutritional supplements. Complicating the issue even more are the two
very polarizing subsections of the controversy – prevention and treatment. While hundreds, if not thousands, of
papers have been written about diets and dietary substances that potentially demonstrate efficacy in cancer
prevention, consensus is not even close to universal.
Furthermore, the same can be stated about supplements
and cancer prevention. Want to turn up the heat even
more? Consider the topic of using diet and supplements
to treat cancer. While there is certainly no shortage of
anecdotal reports suggesting that certain cancer patients
were “cured” by a particular diet and a specific supplemental protocol, the research I have seen on using diet
and supplements as stand-alone, predictable, high efficacious treatments for cancer has demonstrated uniformly
poor outcomes from both a quality of life and mortality
standpoint.
With the above in mind, why do I want to write about
nutrition and cancer now? What can I offer that has not
been stated all too many times before? Very simply, it
is my opinion that all the passionate, black and white,
panacea or poison arguments and counter arguments that
have been tossed about over the last 30-40 years on the
subject of nutrition and cancer have blinded all too
many in both the clinical nutrition and allopathic medicine communities to another research-supported, common sense, middle ground approach to the subject.
Could it be that diet and supplements, even though they
have not convincingly demonstrated value as standalone preventive or treatment modalities, demonstrate
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outstanding, research supported value when used as a
complementary adjunct to conventional medical cancer
treatments? What you will be reading in this installment is a review of an impressive, recently published
paper that makes it clear that many cancer patients who
are not responding well to chemotherapeutic agents in
terms of efficacy and/or quality of life will often see
improvements with both when nutritional needs are
addressed with diet, supplements or both.
THE IMPACT OF MALNUTRITION, WEIGHT
LOSS AND LOSS OF MUSCLE MASS ON SURVIVAL AND QUALITY OF LIFE IN CANCER PATIENTS
As suggested by its title, “Effects of weight loss and
sarcopenia on response to chemotherapy, quality of life
and survival” by Ryan et al (Ryan A et al. Nutrition,
Vol. 67-68, November/December 2019) discusses why
chemotherapy sometimes demonstrates suboptimal results from both a quality of life and mortality standpoint and what to do about it. First, the why?? Ryan et
al are emphatic that the central issue is the grossly underappreciated state of malnutrition, weight loss and
accompanying loss of muscle mass (sarcopenia) that is
of disturbingly high prevalence in cancer patients. In
introducing this issue, the authors state the following:
“It has frequently been shown that patients with cancer
are one of the largest hospital patient groups with a
prevalence for malnutrition. Weight loss is a frequent
manifestation of malnutrition and is an important criterion in several malnutrition screening tools commonly
used in clinical settings.”
How common is weight loss among cancer patients?
“Several large-scale studies over the past 35 years
have reported that involuntary weight loss affects 50%
to 80% of patients with cancer with the degree of
weight loss dependent on tumor site and type and stage
of disease.”
Is there a relationship between weight loss and outcome? The authors state:
“The prognostic effects of weight loss on overall survival (OS) has long been recognized, with recent data
suggesting ongoing weight loss of >2.4% predicting
survival, independent of disease site, stage, or performance score.”
Furthermore, weight loss is significantly correlated
with negative reactions to chemotherapeutic agents and
loss of quality of life:
“In addition to the adverse effects on survival, weight
loss has been associated with severe chemotherapyrelated toxicity and leads to a significant deterioration
(Continued on next page )
148

in patients’ performance status, psychological wellbeing and overall quality of life (QoL).”
Compounding the problem of weight loss is the grossly
underappreciated, almost universal malnutrition that is
seen with cancer patients:
“Nutritional deterioration unfortunately has become an
accepted part of the pathogenesis of cancer and its
treatment.”
Why is malnutrition so important and so challenging
with cancer patients? One reason is that it is not solely
due to poor eating habits. Rather it is due both to poor
eating habits and unique, cancer-driven metabolism of
cancer patients that creates a negative energy balance:
“The form of malnutrition that occurs in malignancy is
particularly challenging to address as it is not driven
by simple starvation but occurs secondary to a negative
energy balance caused by the detrimental combination
of reduced oral intake and metabolic derangements
unique to cancer.”
More specifically why does malnutrition occur in cancer patients? Ryan et al point out:
“Cancer-associated malnutrition can occur as a result
of poor oral intake, mechanical or physiologic changes
in the gut, side effects of treatment or metabolic abnormalities caused by the tumor. Both the quantity and the
quality of dietary intake can be significantly altered
due to any one of a number of factors including dysphagia, nausea, changes in taste and smell, pain, early
satiety or fatigue.”
However, beyond that, the cancer itself can play a powerful role in altering metabolism and promoting malnutrition:
“Additionally, the presence of cancer in the body
causes a variety of metabolic and endocrine changes
(such as inflammation, anabolic resistance, proteolysis,
lipolysis and futile cycling) induced by the tumor and
activated immune cells. Complex interactions between
inflammation (proinflammatory cytokines), neurohormonal changes, and potential proteolytic and lipolytic
factors produced by the host and the tumor, fuel weight
loss and loss of lean mass.”
The impact of weight loss in cancer patients is
largely a function of disturbances in body composition
To truly understand why weight loss is so detrimental
to survival and quality of life in cancer patients, it is
important to understand exactly what is lost with
“weight loss.” As you might expect, given all my writ-
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ings and lectures on loss of muscle mass either as sarcopenia or cachexia, the key reason why weight loss
has such a negative impact on cancer patients is the fact
that the weight loss, to a major extent, involves loss of
muscle. Ryan et al point out:
“Involuntary weight loss is a hallmark feature of cancer-associated malnutrition and can lead to cancer
cachexia; a multifactorial syndrome characterized by
ongoing loss of skeletal muscle mass (with or without
loss of fat mass) that cannot be fully reversed by conventional nutritional support.”
Before continuing, I would like to address the idea
mentioned above about the role of nutritional support
with patients suffering from cancer cachexia. Conventional medical thinking has long suggested that nutritional support is virtually worthless in terms of aiding
cancer cachexia patients. As noted by Ryan et al
above, this long held belief is incorrect. In fact, even
though it is not panacea, nutritional support can play a
role in partial reversal, as demonstrated by the study I
have referred to many times, “Muscle protein synthesis
in cancer patients can be stimulated with a specially
formulated medical food” by Deutz et al (Deutz NE et
al. Muscle protein synthesis in cancer patients can be
stimulated with a specially formulated medical food,
Clin Nutr, Vol. 30, No. 6, pp. 759-68, 2011). This paper convincingly demonstrates that a unique macro/
micronutrient formulation can stimulate muscle growth
in advanced cancer patients.
Ryan et al continue their discussion on the nature of
cancer cachexia and how incredibly prevalent it is in
cancer patients:
“Cachexia is characterized by a negative protein and
energy balance driven by a variable combination of
reduced food intake and abnormal metabolism. Studies
dating back over the past 35 years have reported that
moderate to severe weight loss is present in 30% to
70% of cancer patients.”
If cancer cachexia is so prevalent, why is it not more
acknowledged by many in the medical community and
all too many in the clinical nutrition community? One
reason is that many cancer patients are obese, making
loss of muscle mass less amenable to routine diagnosis
by visual assessment alone:
“Despite the fact that the majority of patients present
with involuntary weight loss at the time of diagnosis, in
the era of obesity, patients may not appear malnourished and many in fact are well nourished according to
international standards. Recent studies have reported
that between 40% and 60% of patients with cancer are
overweight or obese…even in the setting of metastatic
disease.”
(Continued on next page )
THE ORIGINAL INTERNIST DECEMBER 2020
05

Before continuing, I would like to comment on the first
sentence in the above quote. As I have mentioned
many times in past newsletters and lectures, a large
body of published literature makes it clear that ailing
patients, whether or not they have cancer, have unique
nutritional requirements, mainly due to their equally
unique metabolic imbalances discussed above. Given
that international standards of nutrition are based on the
nutritional needs of the general “normal” population,
international standards of nutrition are totally inappropriate for determining the nutritional needs of the
cachectic cancer patient.
The authors continue their discussion on obesity in cancer patients by pointing out that usual measurements of
obesity are not effective in determining loss of muscle
mass:
“…the simple measure of BMI or percentage of weight
loss does not capture abnormal body composition, including muscle mass. The most clinically relevant phenotypic feature of cancer cachexia is muscle loss and
identifying those with low muscle mass can become a
huge challenge in patients with overweight or obesity.”
What is the specific impact of loss of muscle mass in
cancer patients? Ryan et al state:
“Low muscle mass is now known to related to asthenia,
fatigue, impaired physical function, increased chemotherapy toxicity, impaired quality of life and reduced
survival.”
In addition, cancer treatment can accelerate the muscle
loss that normally occurs with the presence of cancer:
“Recent studies have shown that cancer, and its treatment, exacerbate muscle loss and that patients continually lose muscle mass while on treatment. Although
healthy adults >40 years of age have been shown to
lose muscle at a rate of 1% to 1.4% per year, patients
with cancer have been shown to have a 24-fold higher
rate of muscle loss that that observed in healthy aging
adults.”
Thus, as I hope you can see, many of the negative outcomes typically associated with malnutrition and
weight loss in cancer patients are also a direct function
of loss of muscle mass.
Does loss of muscle mass increase the risk of chemotherapy toxicity and decreased chemotherapy
efficacy
As we all know, chemotherapy carries with it many
possible side effects and toxicities that sometimes limit
optimal dosing, thus reducing chances for optimal chemotherapy outcomes. Could this chemotherapy toxicity that sometimes results in dose limitations be related

to loss of muscle mass? Ryan et al comment:
“Chemotherapy often can be associated with severe
toxicity that can result in dose delays, dose reductions,
and treatment termination, referred to as dose-limiting
toxicities (DLTs).”
Could this be related to sarcopenia (loss of muscle
mass)?
“To date, >40 studies have examined the relationship
between sarcopenia and the prevalence of DLT in
patients with cancer. The relationship between low
lean mass and increased toxicity to chemotherapy has
been shown to be true in both early- and late-stage disease regardless of cancer site and type of systemic chemotherapy (cytotoxic single agents, regimens, targeted
agents and immunotherapies).”
What is the specific relationship between loss of muscle mass and chemotherapy toxicity? It has to do with
the fact that low muscle mass can have an effect on
metabolism of chemotherapy drugs:
“Increased toxicity in patients with low lean mass may
be attributed to alterations in distribution, metabolism
and clearance of systemic chemotherapy drugs.
Chemotherapy is traditionally dosed according to body
surface area (BSA) but its use has been criticized in the
dosage of medications with a narrow therapeutic index,
such as chemotherapy. A 4- to 10-fold variation in
drug clearance has been shown in individuals with
similar BSA and there is growing concern that this approach is invalid.”
Ryan et al then provide additional detail on the specifics of this relationship:
“If body weight comprises two major components (lean
and fat mass), then these are the two major sites of distribution of hydrophilic and lipophilic drugs. Therefore, variability in individual lean or fat mass may lead
to changes in the volume of distribution of drugs and
therefore adversely affect the tolerance of cytotoxic
drugs. Tolerance is further compromised in individuals with sarcopenic obesity, where the combination of
excessive fat mass and diminished lean mass may significantly affect the tolerance of hydrophilic drugs by
resulting in a disproportionally small volume of drug
distribution in relation to their body weight or body
surface area. Variations in lean and fat mass, therefore, can lead to considerable variation in the milligram of chemotherapy drug per kilogram lean mass
with higher doses per kilogram lean mass shown to be
associated with more frequent and severe toxic side
effects. Pharmokinetic data have supported this hypothesis with patients with low lean mass experiencing
(Continued on next page)
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higher plasma concentrations of antineoplastic drugs
and experiencing more toxicity. For lipophilic drugs
such as doxorubicin or trabectedin, individuals with
low fat mass also may present with toxicity due to a
reduced volume of distribution.”
If that were not enough, the chronic inflammation that
is almost always present in this population can exacerbate the problem by having an adverse effect detoxification and distribution of chemotherapeutic drugs:
“Systemic inflammation has been shown to decrease
liver cytochrome activities and drug clearance and may
modify drug exposure. Low concentrations of circulating plasma proteins (e.g., albumin) also may affect the
distribution of highly protein-bound drugs such as
vandetanib sorafenib, and epirubicin.”
The impact of malnutrition and weight loss on quality of life (QoL) in cancer patients
As we all know, traditional determinants of treatment
success with cancer patients have almost always focused exclusively on mortality. Fortunately, this is
now changing with increased emphasis on QoL:
“It is now universally accepted that QoL is the central
tenet in cancer care, especially in those patients with
incurable disease.”
What is the impact of malnutrition and weight loss on
QoL:
“Weight loss and malnutrition has been shown to have
profound negative effects on QoL in patients with cancer. A recent systematic review examining the effects
of weight loss on QoL in patients with cancer reported
a negative correlation between weight loss and QoL is
23 of 27 studies. The negative effects on QoL are not
surprising as cancer-related malnutrition is a major
cause of fatigue, reduced functional ability, and a
source of emotional distress.”
In addition, as you might expect, inflammation adds
fuel to the fire in terms of adverse impacts on QoL:
“Systemic inflammation and loss of muscle is also
thought to drive cancer-related fatigue, which is
thought to affect ≤80% of patients both during and after treatment cessation. Severe and persistent fatigue,
along with muscle wasting, has been shown to inhibit
QoL by considerably reducing functional capacity to
fully participate in daily living tasks. Also, evidence
from a variety of preclinical and clinical studies suggest that systemic inflammation has a direct role in the
development of cancer-associated symptom clusters
including pain, fatigue, mood, anorexia, and physical
function. Systemic inflammation has been shown to be

associated with poorer QoL even in those with good
performance scores.”
Can nutritional therapies be helpful in this regard?
“Importantly, interventions aimed at targeting nutritional status and attenuating weight loss have proven
successful in improving aspects of QoL in patients with
cancer.”
Muscle mass and overall survival
Does muscle mass in cancer patients have an impact on
overall survival? Ryan et al state:
“Most studies report a significant decrease in overall
survival in patients with low muscle mass compared
with their counterparts, regardless of the primary cancer site and stage.”
Furthermore:
“In addition to sarcopenia, low muscle attenuation
(indicative of fatty infiltration of muscle tissue) is also
associated with poorer survival in a variety of tumors
including non-small cell lung cancer, colorectal cancer, endometrial, renal and ovarian cancers. Importantly, in some cases, low muscle attenuation appears
to be superior in predicting mortality than low lean
mass alone.”
Can loss of muscle during treatment be a concern? The
authors point out:
“Notwithstanding the effects of low muscle mass on
survival, several studies emphasized that patients continually lose muscle while on treatment and this is associated with an increased risk for mortality in a number of cancers. Patients with advanced pancreatic cancer (n=97) who experienced early loss of skeletal muscle (>10% within 3 months of diagnosis) were at increased risk of poorer overall survival and progression
-free survival than patients who did not experience
muscle loss to the same degree.”
Concluding remarks from Ryan et al
Ryan et al finish their paper by emphasizing the need
that I mentioned in the introduction to this newsletter –
that we need to dismiss ancient and outmoded, all-ornone, thinking about how to assist cancer patients for
all of their needs, which certainly include reducing loss
of life, but must also include QoL considerations.
With this type of thinking in mind, a multifactorial approach, which includes diet, nutritional supplements
and lifestyle modification as well as drug therapy, will
be optimal:
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“Early screening to identify individuals with muscle
loss and decreased muscle quality would allow for earlier multimodal interventions to attenuate adverse body
composition changes. These include resistance exercise training and optimal dietary intake and supplementation, combined with pharmacotherapy.”
SOME FINAL THOUGHTS
As was mentioned in the introduction, I feel that the
health care community, both allopathic and alternative,

and the public in general have spent way too much
time, energy and passion on debating, at best, and arguing, at worst, whether or not diet and nutritional supplementation can prevent or cure cancer. Because of this,
they have ignored the massive body of research that
makes it clear that diet and nutritional supplementation
can immensely benefit the cancer patient to adjunctively maintain an improved quality of life, particularly
when undergoing the challenges of chemotherapy.
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DABCIs and Where They Are
ALABAMA
Dr. Bradley Adams
Auburn, AL
Dr. Scott Hannen
Enterprise, AL
ALASKA
Dr. Stephanie Clay
Anchorage, AK
Dr. David Mulholland
Anchorage, AK
Dr. Jason Nardi
Juneau, AK
Dr. Stan Throckmorton
Anchorage, AK
ARIZONA
Dr. Laura Frey
Tucson, AZ
Dr. Timothy Gerhart
Glendale, AZ
Dr. Kellie Gray
Glendale, AZ
Dr. Michael Stone
Tucson, AZ
ARKANSAS
Dr. Lance Clouse
Van Buren, AR
CALIFORNIA
Dr. Michael Brunner
Glendale, CA
Dr. Leland Carroll
Studio City, CA
Dr. Christine Cohn
Newport Coast, CA
Dr. Ai Lien Diep
Los Angeles, CA
Dr. Jeffrey Greene
Los Angeles, CA
Dr. Valerie Johnson
Los Angeles, CA
Dr. Jill Jordan
Carlsbad, CA
Dr. Andrew Lucas
Riverside, CA
Dr. Kathleen Power
Pasadena, CA
Dr. Rowen Richardson
Glendora, CA
Dr. Scott Soluk
Los Angeles, CA
Dr. Sylvie Wellhausen
Loma Linda, CA

Dr. Matthew Willis
San Diego, CA

Dr. Christie Sonchar
Colorado Springs, CO

Dr. Joseph Hudson
Miami Beach, FL

Dr. Christine Cosgrove
Roselle, IL

Dr. Kelly Worth
Orange, CA

Dr. Akilah Spencer
Englewood, CO

Dr. Adrian Isaza
Sarasota, FL

Dr. Sharon DeFrain
Peotone, IL

COLORADO

Dr. Katie Lynn Takacs
Berthoud, CO

Dr. Kelsey Jackson
Tampa, FL

Dr. Mete Durum
Arlington Heights, IL

Dr. Thomas Turner
Boulder, CO

Dr. Michelle Jourdan
St. Petersburg, FL

Dr. Michael Vanaria
Boulder, CO

Dr. Annemarie Leclair
Tampa, FL

Dr. Brian Wilson
Englewood, CO

Dr. Nadia Malek
Greenacres, FL

Dr. Brett Wisniewski
Berthoud, CO

Dr. Thomas F. Mammana
Ocala, FL

Dr. Kristen Woodard
Lakewood, CO

Dr. Elena Morreale
Tampa, FL

CONNECTICUT
Dr. Gina Carucci
Wethersfield, CT

Dr. Janice Piro
Palm Harbor, FL

Dr. Mary Alvrado
Denver, CO
Dr. Robert Arne
Littleton, CO
Dr. John Baer
Englewood, CO
Dr. Debra Carpenter
Pueblo West, CO
Dr. Terry Collinson
Colorado Springs, CO
Dr. Rita Cummings
Denver, CO
Dr. Paula Dechert
Denver, CO
Dr. Jan Dooley
Ft. Collins, CO

Dr. Suzanne Chester
Simsbury, CT

Dr. Jeffrey Gappa
Lafayette, CO

Dr. Paul DiDomizio
Wolcott, CT

Dr. Lewis Holm
Littleton, CO

Dr. Ralph Manfredi
New Fairfield, CT

Dr. Roberta Johnson
Centennial, CO

Dr. Mark Pappas
West Haven, CT

Dr. William Kleber
Berthoud, CO

Dr. Joanne Santiago
Avon, CT

Dr. Reiner Kremer
Franktown, CO

Dr. Cheryl Vincent
Simsbury, CT

Dr. Steven Lokken
Colorado Springs, CO

FLORIDA
Dr. Theodore Bloukos
Boca Raton, FL

Dr. Duane Lowe
Colorado Springs, CO
Dr. Brandon Lundell
Longmont, CO
Dr. David Paradiso
Colorado Springs, CO
Dr. Corrie Pillon
Denver, CO
Dr. Philip Pollock
Sterling, CO
Dr. Deborah Riekman
Colorado Springs, CO
Dr. Mark Riggs,
Englewood, CO
Dr. Kimberly Schmidt
Ft. Collins, CO
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Dr. Anthony E. Faro III
Lake Whales, FL

Dr. Susan Player
Clearwater, FL
Dr. John Podlaski
Ocala, FL
Dr. Elyse Saltalamachia
Windermere, FL
Dr. Brian Scott
Ormond Beach, FL
Dr. Anya Szigeti
Clearwater, FL
Dr. Raymond Tolmos
Miami, FL
Dr. Ken Trussell
Brandon, FL
Dr. Keith Volstad
Jupiter, FL
Dr. Lare Ziemba
Port St. Lucie, FL

Dr. Rachael Fabbi
St. Charles, IL
Dr. Raymond Ferre
Decatur, IL
Dr. Mark Fredrick
Gurnee, IL
Dr. Jeffrey Gelband
Wheaton, IL
Dr. David Hepler
Lincoln, IL
Dr. William Hogan
Lombard, IL
Dr. Lester Holze, Jr.
Elgin, IL
Dr. Weston Holzinger
Highland, IL
Dr. Cindy Howard
Orland Park, IL
Dr. Frederick Hult
McHenry, IL
Dr. Grant Iannelli
Lombard, IL
Dr. Thomas Jensen
Sterling, IL
Dr. Theodore Johnson
Chicago, IL
Dr. James McGinn, Jr.
Crystal Lake, IL
Dr. Michelle Oliver
Springfield, IL
Dr. Anthony Pantanella
Hoffman Estates, IL

Dr. John Findlay
W. Palm Beach, FL

GEORGIA
Dr. Michael Anderson
Dallas, GA

Dr. David Frerking
Tavares, FL

Dr. Larry Haberski
Stone Mountain, GA

Dr. Brittany Parisot-Sebby
Crystal Lake, IL

Dr. Marguerite Gerger
Clearwater, FL

ILLINOIS
Dr. Jeffrey Bergin
Lindenhurst, IL

Dr. Michael Poierier
Lombard, IL

Dr. Harris I. Goldberg
Port St. Lucie, FL
Dr. Daniel P. Hillis
Naples, FL
Dr. Adriane Hines
Longwood, FL
Dr. Nancy Irven
Crystal River, FL

Dr. Scott Bloomberg
Newton, IL
Dr. Stephen Boudro
Elmhurst, IL
Dr. Shawn M. Breton
Arlington Heights, IL
Dr. Rhonda Button
Carmi, IL

Dr Marie K. Pappas
Tinley Park, IL

Dr. Robert Pyne, Jr.
Palos Hills, IL
Dr. Delilah Renegar
Big Rock, IL
Dr. William Shelton
Lombard, IL
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Dr. Cara VanWormer
Clarendon Hills, IL

Dr. H.M. Chalker
Meade, KS

Dr. Russell DesMarais
St. Paul, MN

Dr. Scott Hollis
Blue Springs, MO

Dr. Megan Winters
Macomb, IL

Dr. Dustin Cheney
Phillipsburg, KS

Dr. Joel Eichers
Chanhassen, MN

Dr. Bryce Johnston
Clarence, MO

Dr. Chun Wong
Algonquin, IL

Dr. Rodney Clements
Eldorado, KS

Dr. John Gerber
Blaine, MN

Dr. Jay Kessinger
Rolla, MO

Dr. Steven Zaeske
Orland Park, IL

Dr. Sabra Coop
Overland Park, KS

Dr. Timothy Gerhart
Red Wing, MN

Dr. Robert Kessinger
Rolla, MO

Dr. Alex Zevan, III
Bloomingdale, IL

Dr. Jay Goodbinder
Overland Park, KS

Dr. Jedidiah Krauss
St. Louis Park, MN

Dr. Darren Kirchner
Kahoka, MO

Dr. Natalie Horton
Overland Park. KS

Dr. Mac Beth Lindstrom
Slayton, MN

Dr. Kelley Kirchner
Kahoka, MO

Dr. Paul Hughes
Edgerton, KS

Dr. Todd McGillick
Gaylord, MN

Dr. Mable Leckrone
Liberty, MO

Dr. Thomas Miller
Coon Rapids, MN

Dr. Duane Lowe
Maplewood, MO

Dr. Joseph Muldoon
Slayton, MN

Dr. Terry Nelson
Kansas City, MO

Dr. Brenwyn Peddycoat
White Bear Lake, MN

Dr. Stephen Button
Mount Airy, NC

Dr. Steven Perkins
Springfield, MO

Dr. Gregory Peterson
Winona, MN

Dr. Karen Carrick
Raleigh, NC

Dr. James Robart
Potosi, MO

Dr. Dane Roubos
Bloomington, MN

Dr. Rick Davis
Conover, NC

Dr. R. Vincent Satterwhite
Kansas City, MO

Dr. Nikolas R. Hedberg
Asheville, NC

Dr. Jeremy Thornton
Stockton, MO

Dr. Dean Kenny
High Point, NC

Dr. TJ Williams
St. Louis, MO

Dr. Sandrine Martin
Cornelius, NC

NEBRASKA
Dr. Jon J. Lozier
Omaha, NE

Dr. Jacqueline McKool
Rutherfordton, NC

INDIANA
Dr. John Bernzott
Connersville, IN
Dr. Thomas Jansen
Kendalville, IN
Dr. William Lyden
Mishawaka, IN
Dr. Brian McGuckin
Valparaiso, IN
Dr. Robert Prather
Indianapolis, IN
IOWA
Dr. Ramneek Bhogal
Davenport, IA
Dr. Gary Bowden
McGregor, IA
Dr. Darlene Ehlers
Tipton, IA
Dr. Robert Friedrichs
Mason City, IA
Dr. Tracy A. Stomgren
Glenwood, IA
Dr. Lynn Theesfield
Ames, IA
Dr. Zach Watkins
Johnston, IA
Dr. Anita Wubenna
Parkview, IA
KANSAS
Dr. Mark Albers
Wichita, KS
Dr. Lynn Betz
Auburn, KS
Dr. Ben Bowers
Wichita, KS
Dr. Richard Brown
Olathe, KS

Dr. Tobi Jeurink
Gardner, KS
Dr. Katherine Kubovy
Overland Park, KS
Dr. Christena Nicholson
Overland Park, KS
Dr. Janie Pirner
Wichita, KS
Dr. Alvin Schwerdtfager
Lindsborg, KS
Dr. Ron Young
Salina, KS
LOUISIANA
Dr. Robert W. Smith
Baton Rouge, LA
MAINE
Dr. Ronald P. Bouffard
Boothbay Harbor, ME
MARYLAND
Dr. Wayne Sodano
Bel Air, MD
MASSACHUSETTS
Dr. Nancy Bronstein
Great Barrington, MA
MICHIGAN
Dr. Daniel M. McGregor
Prudenville, MI
MINNESOTA
Dr. Jeffrey Anderson
Edina, MN
Dr. Robert Bergan
Minneapolis, MN

Dr. Timothy Bertsch
Dr. Susan Buchanan-Cheney Champlin, MN
Phillipsburg, KS
Dr. Linda Bowers
Bloomington, MN
Dr. Ralph Cardin
Overland Park, KS
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Dr. Sandra Spore
Stillwater, MN
Dr. Leslie Stewart
St. Paul, MN
Dr. Charles Strauman
St. Louis Park, MN
Dr. Terese Tomanek
Duluth, MN
Dr. Timothy Whelan
New Hope, MN
MISSOURI
Dr. Steven Baca
Ozark, MO
Dr. Vivian Carbone-Hobbs
Arnold, MO
Dr. David Clark
Oak Grove, MO
Dr. Grady Donohoe
St. Louis, MO
Dr. Charles Eckert
Raymore, MO

Dr. Christopher Murray
Hastings, NE
Dr. Mallory Rupp
Grand Island, NE
Dr. Scott Sole
Kearney, NE
Dr. Trenton Talbitzer
Kearney, NE
NEVADA
Dr. Howard Balduc
Las Vegas, NV
Dr. Craig Roles
Henderson, NV

Dr. Seth Gerlach
St. Louis, MO

NEW JERSEY
Dr. Jon Mastrobattista
Bernardville, NJ

Dr. Thomas Hobbs
Arnold, MO

Dr. Perry Ricci
Egg Harbor City, NJ
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NEW MEXICO
Dr. John Dalton
Roswell, NM
Dr. John H. Gelhot
Albuquerque, NM
Dr. Shereen Jegtvig
Albuquerque, NM
Dr. Kirk Manson
Albuquerque, NM
NEW YORK
Dr. Jeffrey S. Ware
Amherst, NY
NORTH CAROLINA
Dr. William R. Armstrong
Laurenburg, NC
Dr. Phillip Arnone
Matthews, NC

Dr. James Nall
Durham, NC
Dr. Kevin H. O’Briant
Wake Forest, NC
Dr. Hilary Rutledge
Wilmington, NC
Dr. Barbara Saunders
Garner, NC
Dr. Todd Shaver
Wilmington, NC
Dr. Raymond T. Shaver
Wilmington, NC
Dr. Todd Smith
Winston-Salem, NC
Dr. Mark Yeager
Charlotte, NC
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OHIO
Dr. Robert Gilbert
Mansfield, OH
Dr. Mark McAdoo
Athens, OH
Dr. Van Merkle
Dayton, OH
OKLAHOMA
Dr. Rebecca Burton
Atoka, OK
Dr. Melena Keeth
Oklahoma City, OK
Dr. Gerry Langston
Tulsa, OK
Dr. Mark Mercer
Mannford, OK
Dr. Colleen Robinson
Duncan, OK
Dr. Richard Santelli
Bethany, OK
Dr. Michael Taylor
Tulsa, OK
OREGON
Dr. Daniel Beeson
Portland, OR
Dr. David Braman
Tuelatin, OR
Dr. Kathleen M. Galligan
Oregon City, OR
Dr. Edward M. Geller
Medford, OR
Dr. Usha Honeyman
Corvallis, OR

Dr. Steven Lumsden
Gresham, OR

Dr. Benjamin L. Bradshaw
Sumter, SC

Dr. Steve Grimm
San Antonio, TX

Dr. Leslie Best
Madison, WI

Dr. Kenzie Maloy
Hermiston, OR

Dr. Bruce Gwinnup
Charleston, SC

Dr. Doreen Lewis-Overton
San Antonio, TX

Dr. Barbara Bradley
Wausau, WI

Dr. Scott Northrup
Brookings, OR

Dr. Peter Kfoury
Charleston, SC

Dr. Joe Lindley
Houston, TX

Dr. Kevin Branham
Eagle River, WI

Dr. Kristopher Peterson
Hermiston, OR

Dr. Morgan Kutzner
Greenville, SC

Dr. Tim McCullough
Houston, TX

Dr. Bernie Finch
Pepin, WI

Dr. Thomas Richards
Beaverton, OR

Dr. Robert Pascal
Charleston, SC

Dr. Zachery McVey
League City, TX

Dr. Gwendolyn Gauerke
Iola, WI

Dr. James Siegel
Canyonville, OR

Dr. Virginia Samuel
Columbia, SC

Dr. Gregory Mrozinski
Houston, TX

Dr. Craig Gilbaugh
Ashland, WI

Dr. Mark Thomas
Cottage Grove, OR

Dr. Justin L. Snider
Laurens, SC

Dr. Mike Prioux
Friendswood, TX

Dr. Kathleen Maedke
Milwaukee, WI

Dr. Uma Mulnick
Portland, OR

SOUTH DAKOTA
Dr. Roger Bommersbach
Brookings, SD

Dr. Benjamin Storey
San Angelo, TX

Dr. Cheryl Metzler
Green Bay, WI

Dr. V.M. Thompson
Arlington, TX

Dr. Gina R. Schultz
Blanchardville, WI

PENNSYLVANIA
Dr. Shaun T. Adams
Chambersburg, PA

Dr. Eric J. Kuyper
Rapid City, SD

Dr. Bruce Fink
Coudersport, PA

Dr. Robert Kuyper
Rapid City, SD

Dr. Mark Homison
Cranberry Township, PA

Dr. Roger Prill
Mitchell, SD
Dr. David Schwierert
Rapid City, SD

Dr. Karen L. Jorgensen
Pittsburgh, PA
Dr. John LaHoda
Richboro, PA
Dr. Fredrick Osterberg
Red Lion, PA
RHODE ISLAND
Dr. Jennifer Welch
Westerly, RI
SOUTH CAROLINA
Dr. Jon Bergrin
Florence, SC

UTAH
Dr. Richard Allen
Sandy, UT
Dr. Don Vradenburg
St. George, UT
VIRGINIA
Dr. Robert Duca
Dunn Loring, VA

TENNESSEE
Dr. William Strauss
Lebanon, TN

Dr. Guntrang Khalsa
Herndon, VA

TEXAS
Dr. Ralph Burton
Kennedale, TX

WASHINGTON
Dr. H. Earl Moore
Spokane, WA

Dr. Lance Carlton-Durrett
The Woodlands, TX

Dr. David A. Sommerfield
Rice Lake, WI
Dr. Dean Willhite
Manitowoc, WI
Dr. Kelly Von-Shilling Worth
Milwaukee, WI
Dr. Scott Vander Wielen
Menasha, WI
WYOMING
Dr. Rita McConnell
Gillette, WY



WISCONSIN
Dr. Michael Berglund
Kenosha, WI

Dr. Victor Carsrud
Austin, TX
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