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CALENDAR OF EVENTS 
FOR ALL DABCI SEMINARS ……. VISIT OUR WEBSITE  ……. www.ProHealthSeminars.com 

December 5-6, 2020                                   Rolla, MO 
1002       Patient Consultation and Evaluation for a 
      Functional Medicine Patient 
Dr.  Robert Kessinger 
 
December 12-13, 2020                                  Tulsa, OK 
1030       Dermatology-An Internist’s Guide to Skin  
       Conditions 
Dr.  Todi Jeurink 
 
January 9-10, 2021                                   Rolla, MO 
1006       Natural Strategies in Laboratory Testing with 
       Homeostatic Lab Values 
Dr.  Robert Kessinger 
 
January 16-17, 2021                                   Tulsa, OK 
1028      Pharma Reactions-Nutritional Supplements  
      and Pharma                       
Dr.  Roy Settergren 
 
February 13-14, 2021                                   Rolla, MO 
1024-25      Gastrointestinal Heath and Protocols for a 
       Healthy Gut 
Dr.  Robert Kessinger 
 
February 20-21, 2021                                   Tulsa, OK 
1027B       Advanced Endocrinology 
Dr.  Robert Kessinger 
 
April 10-11, 2021                                   Rolla, MO 
1017-18     Allergies, Sensitivities and Autoimmune   
      Response  
Dr.  Robert Kessinger 
 
April 17-18, 2021                                   Tulsa, OK 
1022       Neoplastic Disease & Cancer I 
Dr.  Robert Kessinger 
 
May 8-9, 2021                                            Rolla, MO 
1009           Cardiovascular Disease-Diagnosis  
       and Prevention  
Dr.  Robert Kessinger 
 
May 15-16, 2021                                   Tulsa, OK 
1023       Neoplastic Disease & Cancer II 
Dr.  Michael Taylor 
 
June 5-6, 2021                                   Rolla, MO 
1027A      Endocrinology-Functional Approach, Disorder, 
    Thyroid, Adrenal, Hormones 
Dr.  Robert Kessinger 
 
June 12-13, 2021                                   Tulsa, OK 
1004       Male and Female Pelvic Classroom 
Dr.  Cindy Howard 
 
 

July 10-11, 2021                                   Tulsa, OK 
1005       Male and Female Pelvic Workshop 
                   Must attend in person 
Dr.  Cindy Howard 
 
July 17-18, 2021                                   Rolla, MO 
1011     Pharmacognosy-Utilizing Botanicals in a  
 Functional Practice  
Dr.  Delilah Renegar 
 
August 14,15, 2021                                   Tulsa, OK 
1026       Review of Systems, History and  
                   Physical Exam 
Dr.  Robert Kessinger 
 
August 21-22, 2021                                   Rolla, MO 
1008     Differential and Diagnosis Interpretation  
 Workshop    
Dr.  Robert Kessinger 
 
September 11-12, 2021                                   Rolla, MO 
1007     Additional Blood Test and Tumor Markers with  
 Homeostatic Lab Values   
Dr.  Robert Kessinger 
 
October 16-17, 2021                                   Rolla, MO 
1016     Detoxification and Diagnosis of Hepatic and  
 Renal Systems    
Dr.  Robert Kessinger 
 
November 13-14, 2021                                   Rolla, MO 
1029     Infectious Disease, Emergency Disorder in a 
 Functional Practice    
Dr.  Robert Kessinger 
 
December 4-5, 2021                                   Rolla, MO 
1010     EKG-Interpreting EKG-ECG 
 Must attend in person    
Dr.  Robert Kessinger 
 
 
 

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       (WEEKENDS 1-26)

*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. 

Location: 
 

Kessinger Health and 
Wellness 
 
411 E Hwy 72 
GPS/ 404 Phelps St 
Rolla, MO 65401 
 
573-341-8292 
 
 

Hours: 
 

12 Hour Weekends  
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 

Send Registration to: 
 

ProHealth Seminars 
720 Oak Knoll Road 
Rolla, MO 65401 
 

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

 

Registration Information: 
 

$395 per Weekend*  
if received 10 days prior to seminar 
 
$425 per Weekend*  
Less than 10 days out, or at the door 
 
Chiropractic Students* $199  
 
DABCI Doctors* $250 
 
 

 Weekend Dates ID #         Topics Instructor 

1 November 7-8, 2020 1001        Foundations of Chiropractic Family Practice Dr. Robert Kessinger 

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        Natural Strategies in Laboratory Testing with Homeostatic Lab Values 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 

      100 HOUR 

   CERTIFICATE   

                Of    

  COMPLETION   

      Weekends 1-9 
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TULSA, OK 

*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. 

 Weekend Dates ID #         Topics Instructor 

1 May 18-19, 2019 1001        Foundations of Chiropractic Family Practice  Dr. Robert Kessinger 

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        Natural Strategies in Laboratory Testing with Homeostatic Lab Values 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 

13          
16 

June 19-21, 2020 (24hr) 
1010         EKG  Interpreting EKG-ECG                                                                             
1021        Diagnostic Training for Cardio-Respiratory Disorders  -  Must Attend in Person  

Dr. Delilah Renegar 

14 July 18-19, 2020 1019-20  Common Diseases Affecting the Arterial System  Dr. Robert Kessinger 

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

Special Pricing Applies Due to 
Live Models 

Send Registration to: 
 

ProHealth Seminars 
720 Oak Knoll Road 
Rolla, MO 65401 
 

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

 

Registration Information: 
 

$395 per Weekend*  
if received 10 days prior to seminar 
 
$425 per Weekend*  
Less than 10 days out, or at the door 
 
Chiropractic Students* $199  
 
DABCI Doctors* $250 
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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 

 

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 

 

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               DECEMBER 2020 122 

This year I lost, won, 

failed, cried, laughed,  

but I didn’t FOLD 



      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 

Christopher Murray, DC, DABCI 

https://nuhs.wcea.education/searchOnlineTraining#/training/194954


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 

(Continued on page 126) 

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 thera-

peutic 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 lym-

phocytes—and the recent research suggesting that 

higher vitamin D levels provide protection from diabe-

tes mellitus, osteoporosis, osteoarthritis, hypertension, 

cardiovascular disease, metabolic syndrome, depres-

sion, 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 appli-

cations to maintain and improve our patients’ health.3 

Based on the research reviewed in this article, the cur-

rent authors believe that assessment of vitamin D status 

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 require-

ments.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 as-

sessment 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 dis-

ease prevention. Clinical research supporting the use of 

vitamin D in the management of type 2 diabetes, osteo-

porosis, osteoarthritis, hypertension, cardiovascular 

disease, metabolic syndrome, multiple sclerosis, poly-

cystic ovary syndrome, musculoskeletal pain, depres-

sion, 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 supple-

mentation in infants, children, adults and during preg-

nancy 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). Addition-

ally, since ergocalciferol shows altered pharmacokinet-

ics compared with D3 and may become contaminated 

during its microbial production, it is potentially less 

effective and more toxic than cholecalciferol.4 Al-

though 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 pre-

vention of rickets and osteomalacia” to an extraordi-

nary 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 pro-

vides a conceptual handle that helps us grasp an under-
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standing of the differences between the acute manifes-

tations of severe nutritional deficiencies and the de-

layed manifestations of chronic subclinical nutritional 

deficiencies.5 

 

In its endocrine metabolism, vitamin D (cholecal-

ciferol) 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 trans-

formation to 1,25-dihydroxyvitamin D (calcitriol) by 

25-hydroxyvitamin D3-1alpha-hydroxylase (1-

OHase).6  Calcitriol is the most biologically active form 

of vitamin D and increases calcium and phosphorus 

absorption in the intestine, induces osteoclast matura-

tion for bone remodeling and promotes calcium deposi-

tion in bone and a reduction in parathyroid hormone 

(PTH). While increased calcium absorption is obvi-

ously 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 hy-

pertension.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 1-

OHase as well as nuclear vitamin D receptors (VDR). 

Therefore, these cells are able to make their own calcit-

riol rather than necessarily relying upon hematogenous 

supply. Cells and tissues that are known to contain 1-

OHase, 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, acti-

vated T-cells, neurons, prostate cells, ovarian cells, pi-

tuitary cells and aortic endothelial cells.11 Indeed, given 

the wide range of cells and tissues that metabolize vita-

min 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 proc-

esses and disease states. 

 

Since many cells and tissues of the body have the abil-

ity to metabolize vitamin D, we should not be surprised 
(Continued on  next page) 

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 be-

tween sun exposure (eg, vitamin D) and cancer mortal-

ity.12,13  Vitamin D appears to modulate neurotransmit-

ter/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 auto-

immune 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 ex-

periments, clinical trials and epidemiologic surveys. 

Despite the imperfections of current data, we can still 

see significant benefits from vitamin D supplementa-

tion 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 dis-

tances from the equator and is affected by skin pigmen-

tation—all observations consistent with a role for vita-

min 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 sig-

nificantly.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 

THE ORIGINAL INTERNIST               DECEMBER 2020 126 



(Continued on next page) 

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 sen-

sitivity 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 supplementa-

tion 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 progres-

sion of osteoarthritis, the most common arthritis, is 

lessened by adequate blood levels of vitamin D. Fram-

ingham data showed osteoarthritis of the knee pro-

gressed 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 sclero-

sis (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, Gold-

berg, Fleming and Picard19 prescribed daily supplemen-

tation 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 re-

cently, 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 preven-

tive and ameliorative benefits in animal models of type 

1 diabetes. In a study with more than 10,000 partici-

pants, 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, sev-

eral studies using cod liver oil as a rich source of vita-

min D have also documented significant reductions in 

the incidence of type 1 diabetes. 

 

Depression 

Seasonal affective disorder (SAD) is a particular sub-

type of depression characterized by the onset or exacer-

bation 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 involv-

ing 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 vas-

cular 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 defi-

ciency. 

 

Polycystic Ovary Syndrome 

Polycystic ovary syndrome (PCOS) is a disease seen 

only in humans and is classically characterized by poly-

cystic ovaries, amenorrhea, hirsuitism, insulin resis-

tance and obesity. Animal studies have shown that cal-

cium 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 
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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 low-

back 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 previ-

ously 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 Clini-

cal 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 vita-

min D supplementation in patients with prolonged criti-

cal 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 re-

sults, 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 func-

tion 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 hypovitami-

nosis D, is associated with an increased risk of cancer 

mortality for several malignancies, namely those of the 

breast, colon, ovary, prostate, bladder, esophagus, kid-

ney, lung, pancreas, rectum, stomach, uterus and non-

Hodgkin lymphoma. He proposes that adequate expo-

sure 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 vita-

min 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 re-

port 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 toxic-

ity.1,2,51,52  Therefore, new reference ranges need to be 

determined based on the current research, and we pre-

sent our proposals in Figure 1 and in the following out-

line: 
 

•  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. How-

ever, 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, where-

in tissue levels are depleted and PTH is slightly ele-

vated, 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 sup-

ported 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, se-

rum 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 compati-

ble with other published recommendations: Zitter-

mann11 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 sugges-

tions 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 of-

fered 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 environ-

ments, are not unusual in the absence of vitamin D sup-

plements, and should be regarded as being within the 

physiologic range for humans.” Similarly, in his very 

thorough review of the literature, Zittermann11 con-

cludes 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 documen-

tation 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 up-

per end of the optimal range to provide a safety zone 

between the optimal level and the level which may pos-

sibly be associated with toxicity, and to allow for other 

factors which may promote hypercalcemia, as dis-

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 af-

fords 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 ultravio-

let 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 sup-

plementation 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 per-

formed 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 supplementa-

tion 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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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 Defi-

ciency 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 approxi-

mately 30 minutes (3x the minimal erythemal dose) 

will produce 50,000 IU of vitamin D in lightly pig-

mented 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 malabsorp-

tion) and medication use, for example with the vita- 

min 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 fail-

ure to ensure that serum vitamin D levels entered into 

the optimal range. The following guidelines are pro-

vided 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 re-

quirements 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 

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 toxic-

ity 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 al-

ways—seen with vitamin D toxicity. Severe vitamin D 

intoxication is rare and usually seen only with indus-

trial 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, tox-

icity generally requires several months of supplementa-

tion of at least 100,000 IU per day. Hypercalcemia ap-

pears to be the mechanism of vitamin D toxicity (rather 

than a direct toxic effect of the vitamin), and 25-OH-

vitamin 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 hy-

pervitaminosis D and hypercalcemia include anorexia, 

nausea, and vomiting followed by weakness, nervous-

ness, pruritus, polyuria, polydipsia, renal impairment 

and soft-tissue calcifications. 

 

As a cause of hypercalcemia, vitamin D hypersensitiv-

ity syndromes are more common than vitamin D toxic-

ity, 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 dis-

ease, and tuberculosis) and various forms of cancer 

__________ 
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soluble nutrients.56,59,60 Measurement of 1,25-dihydro-

xyvitamin (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 vita- 

min 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 research-

ers in designing interventional studies that can accu-

rately evaluate the relationship between vitamin D 

status and human illness. Clinicians, who are not con-

ducting research but rather are interested in attaining 

clinical improvement in their patients, should follow 

these guidelines as well when using vitamin D supple-

mentation in patients, while remembering to monitor 

for toxicity with the triad of clinical assessments, serum 

25(OH)D, and serum calcium. Clinicians and research-

ers need to remember, however, that optimal clinical 

effectiveness often depends on synergism of diet, life-

style, exercise, emotional health and other factors. Sin-

gle 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 multi-

plicity 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 approxi-

mately 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 en-

dogenous 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-

presumably sufficient to meet physiologic demands, 

and 10,000 IU/day, which is the physiologic dose at-

tained 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 thera-

peutic 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 me-

tabolism 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 ergocalcif- 

erol (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. Vita-

min 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, ac-

tual dosages must be known. 
 

5. Effectiveness of supplementation must include 

evaluation of serum vitamin D levels 

Supplementation does not maximize therapeutic effi-

cacy 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 deter-

mine the relative dose-effectiveness of different prepa-

rations of vitamin D, as some evidence suggests that 

micro-emulsification facilitates absorption of fat-
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sure to ultraviolet radiation. Sunlight is commonly un-

available 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 ex-

pensive 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 die-

tary 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 cod-

liver oil may produce adverse effects with long-term 

use, particularly with regard to excess vitamin A, and 

perhaps an increased tendency for bleeding and re-

duced 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 ster-

oidal 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 endoge-

nous production due to lack of sufficient sun exposure 

necessitates oral supplementation to meet physiologic 

needs. Failure to meet physiologic needs creates insuf-

ficiency/deficiency and results in subtle yet widespread 

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 lit-

erature 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 re-

ceived 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 vita-

min D in pregnancy.”63  Doses of vitamin D for preg-

nant 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 peri-

ods 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 in-

fant. The current daily reference intake (DRI) for vita-

min D of 200–400 IU per day is therefore “grossly in-

adequate,” 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 nec-

essary for pregnant women, and this conclusion is con-

sistent with previously cited research on physiologic 

requirements2  and endogenous vitamin D production.1 

In order to ensure safety and efficacy in individual pa-

tients, 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 recom-

mended daily intake of vitamin D for infants was 4,000

–5,000 IU, a dose that was proven safe and was associ-

ated 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 inci-

dence 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 expo-
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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 can-

cer 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, epi-

lepsy, 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 reason-

able to meet physiologic requirements, to promote opti-

mal 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. 

 

About the authors 

Alex Vasquez, DC, ND is a licensed naturopathic phy-

sician in Washington and Oregon, and licensed chiro-

practic doctor in Texas, where he maintains a private 

practice and is a member of the Research Team at  

Biotics Research Corporation. He is a former Adjunct 

Professor of Orthopedics and Rheumatology for the 

Naturopathic Medicine Program at Bastyr University. 

Gilbert Manso, MD, is a medical doctor practicing  

integrative medicine in Houston, Texas. In practice for 

more than 35 years, he is Board Certified in Family 

Practice and is Associate Professor of Family Medicine 

at University of Texas Medical School in Houston. 

John Cannell, MD, is a medical physician practicing in 

Atascadero, California, and is president of the Vitamin 

D Council (Cholecalciferol-Council.com), a non-profit, 

tax- exempt organization working to promote aware-

ness of the manifold adverse effects of vitamin D defi-

ciency. 
 

References   

1.  Vieth R. Vitamin D supplementation, 25-hydroxyvitamin 

D concentrations, and safety. Am J Clin Nutr. 1999;69

(5):842-56. 

2.  Heaney RP, Davies KM, Chen TC, Holick MF, Barger-

Lux MJ. Human serum 25-hydroxycholecalciferol response 

to extended oral dosing with cholecalciferol. Am J Clin Nutr. 

2003;77(1):204-10. 

3.  Holick MF. Vitamin D: importance in the prevention of 

cancers, type 1 diabetes, heart disease, and osteoporosis. Am 

J Clin Nutr. 2004;79(3):362-71. 

4.  Vieth R, Chan PC, MacFarlane GD. Efficacy and safety 

of vitamin D3 intake exceeding the lowest observed adverse 

effect level. Am J Clin Nutr. 2001;73(2):288-94. 

5.  Heaney RP. Long-latency deficiency disease: insights 

from calcium and vitamin D. Am J Clin Nutr. 2003;78

disturbances in cellular function which appear to pro-

mote the manifestation of subacute long-latency defi-

ciency diseases such as osteoporosis, cardiovascular 

disease, hypertension, cancer, depression, epilepsy, 

type 1 diabetes, insulin resistance, autoimmune disease, 

migraine, polycystic ovary syndrome and muscu-

loskeletal 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 insuf-

ficient attention from clinicians despite documentation 

of its prevalence, consequences and the imperative for 

daily supplementation at levels above the current inade-

quate recommendations of 200–600 IU.65 For exam-

ple, at least 57% of 290 medical inpatients in Massa-

chusetts, 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 stud-

ies are consistent with the worldwide prevalence of 

vitamin D deficiency in various patient groups, show-

ing vitamin D deficiency in 83% of 360 patients with 

chronic low-back pain in Saudi Arabia,45  73% of Aus-

trian 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 diag-

nosis (ICD-9 code: 268.9 Unspecified vitamin D defi-

ciency) with a high prevalence and clinically signifi-

cant 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 diag-

nose 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 ap-

pears likely to invite repetition analogous to the previ-

ous 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 hu-

man suffering related to otherwise unnecessary neural 

THE ORIGINAL INTERNIST      Spring  2006 05 133 THE ORIGINAL INTERNIST  DECEMBER  2020 



J Epidemiol. 1990;19(3):559-63. 

24.  Zittermann A, Schleithoff SS, Tenderich G, Berthold 

HK, Korfer R, Stehle P. Low vitamin D status: a contributing 

factor in the pathogenesis of congestive heart failure? JAm 

Coll Cardiol.2003;41:105-12. 

25.  Gulati S, Bajpai A, Juneja R, Kabra M, Bagga A, Kalra 

V. Hypocalcemic heart failure masquerading as dilated car-

diomyopathy. Indian J Pediatr. 2001;68(3):287-90. 

26.  Brunvand L, Haga P, Tangsrud SE, Haug E. Congestive 

heart failure caused by vitamin D deficiency? Acta Paediatr. 

1995;84(1):106-8. 

27.  Kini SM, Pednekar SJ, Nabar ST, Varthakavi P. A re-

versible form of cardiomyopathy. J Postgrad Med. 2003;49

(1):85-7. 

28.  Olgun H, Ceviz N, Ozkan B. A case of dilated cardio-

myopathy due to nutritional vitamin D deficiency rickets. 

Turk J Pediatr. 2003;45(2):152-4. 

29.  Price DI, Stanford LC Jr, Braden DS, Ebeid MR, Smith 

JC. Hypocalcemic rickets: an unusual cause of dilated car-

diomyopathy. Pediatr Cardiol. 2003;24(5):510-2. 

30.  Rostand SG. Ultraviolet light may contribute to geo-

graphic and racial blood pressure differences. Hypertension. 

1997;30(2 Pt 1):150-6. 

31.  Krause R, Buhring M, Hopfenmuller W, Holick MF, 

Sharma AM. Ultraviolet B and blood pressure. Lancet. 

1998;352(9129):709-10. 

32.  Pfeifer M, Begerow B, Minne HW, Nachtigall D, Han-

sen C. Effects of a short-term vitamin D(3) and calcium sup-

plementation on blood pressure and parathyroid hormone 

levels in elderly women. J Clin Endocrinol Metab. 2001;86

(4):1633-7. 

33.  Chiu KC, Chu A, Vay LWG, Saad MF. Hypovitamino-

sis D is associated with insulin resistance and beta cell dys-

function. Am J Clin Nutr. 2004; 79:820-5. 

34.  Borissova AM, Tankova T, Kirilov G, Dakovska L, 

Kovacheva R. The effect of vitamin D3 on insulin secretion 

and peripheral insulin sensitivity in type 2 diabetic patients. 

Int J Clin Pract. 2003;57(4):258-61. 

35.  McAlindon TE, Felson DT, Zhang Y, Hannan MT, Alia-

badi P, Weissman B, Rush D, Wilson PW, Jacques P. Rela-

tion of dietary intake and serum levels of vitamin D to pro-

gression of osteoarthritis of the knee among participants in 

the Framingham Study. Ann Intern Med. 1996;125(5):353-9. 

36.  Lane NE, Gore LR, Cummings SR, Hochberg MC, Scott 

JC, Williams EN, Nevitt MC. Serum vitamin D levels and 

incident changes of radiographic hip osteoarthritis: a longitu-

dinal study. Study of Osteoporotic Fractures Research 

Group. Arthritis Rheum. 1999;42(5):854-60. 

37.  Mahon BD, Gordon SA, Cruz J, Cosman F, Cantorna 

MT. Cytokine profile in patients with multiple sclerosis fol-

lowing vitamin D supplementation. J Neuroimmunol. 

2003;134(1-2):128-32. 

38.  Gloth FM 3rd, Alam W, Hollis B. Vitamin D vs broad 

spectrum phototherapy in the treatment of seasonal affective 

disorder. J Nutr Health Aging. 1999;3(1):5-7. 

39.  Johnson GH, Willis F. Seizures as the presenting feature 

of rickets in an infant. Med J Aust.2003;178(9):467; discus-

sion 467-8. 

40.  Ali FE, Al-Bustan MA, Al-Busairi WA, Al-Mulla FA. 

Loss of seizure control due to anticonvul- santinduced hypo-

(5):912-9. 

6.  Holick MF. Calcium and Vitamin D. Diagnostics and 

Therapeutics. Clin Lab Med. 2000;20(3):569-90. 

7.  Kamycheva E, Sundsfjord J, Jorde R. Serum parathyroid 

hormone levels predict coronary heart disease: the Tromso 

Study. Eur J Cardiovasc Prev Rehabil. 2004;11(1):69-74. 

8.  Sato Y, Kaji M, Metoki N, Satoh K, Iwamoto J. Does 

compensatory hyperparathyroidism predispose to ischemic 

stroke? Neurology. 2003;60(4):626-9. 

9.  Fujita T. Calcium paradox: consequences of calcium defi-

ciency manifested by a wide variety of diseases. J Bone 

Miner Metab. 2000;18(4):234-6. 

10.  Zehnder D, Bland R, Williams MC, McNinch RW, 

Howie AJ, Stewart PM, Hewison M. Extrarenal expression 

of 25-hydroxyvitamin d(3)-1 alpha-hydroxylase. J Clin En-

docrinol Metab. 2001;86(2):888-94. 

11.  Zittermann A. Vitamin D in preventive medicine: are we 

ignoring the evidence? Br J Nutr. 

2003;89(5):552-72. 

12.  Grant WB. An estimate of premature cancer mortality in 

the U.S. due to inadequate doses of solar ultraviolet-B radia-

tion. Cancer. 2002;94(6):1867-75. 

13.  Apperly FL. The relation of solar radiation to cancer 

mortality in North America. Cancer Res. 

1941;1:191-5. 

14.  Lansdowne AT, Provost SC. Vitamin D3 enhances 

mood in healthy subjects during winter. 

Psychopharmacology (Berl). 1998;135(4):319-23. 

15.  Christiansen C, Rodbro P, Sjo O. “Anticonvulsant ac-

tion” of vitamin D in epileptic patients? A controlled pilot 

study. Br Med J. 1974;2(913):258-9. 

16.  Van den Berghe G, Van Roosbroeck D, Vanhove P, 

Wouters PJ, De Pourcq L, Bouillon R. Bone turnover in pro-

longed critical illness: effect of vitamin D. J Clin Endocrinol 

Metab. 2003;88(10):4623-32. 

17.  Timms PM, Mannan N, Hitman GA, Noonan K, Mills 

PG, Syndercombe-Court D, Aganna E, Price CP, Boucher 

BJ. Circulating MMP9, vitamin D and variation in the TIMP

-1 response with VDR genotype: mechanisms for inflamma-

tory damage in chronic disorders? QJM. 2002;95:787-96. 

18.  Hypponen E, Laara E, Reunanen A, Jarvelin MR, Virta-

nen SM. Intake of vitamin D and risk of type 1 diabetes: a 

birth-cohort study. Lancet. 2001;358(9292):1500-3. 

19.  Goldberg P, Fleming MC, Picard EH. Multiple sclerosis: 

decreased relapse rate through dietary supplementation with 

calcium, magnesium and vitamin D. Med Hypotheses. 1986 

Oct;21(2):193-200. 

20.  Cantorna MT. Vitamin D and autoimmunity: is vitamin 

D status an environmental factor affecting autoimmune dis-

ease prevalence? Proc Soc Exp Biol Med. 2000;223(3):230-3 

21.  Wayse V, Yousafzai A, Mogale K, Filteau S. Associa-

tion of subclinical vitamin D deficiency with severe acute 

lower respiratory infection in Indian children under 5 y. Eur 

J Clin Nutr. 2004;58(4):563-7. 

22.  Scragg R. Seasonality of cardiovascular disease mortal-

ity and the possible protective effect of ultra-violet radiation. 

Int J Epidemiol. 1981;10(4):337-41. 

23.  Scragg R, Jackson R, Holdaway IM, Lim T, Beaglehole 

R. Myocardial infarction is inversely associated with plasma 

25-hydroxyvitamin D3 levels: a community-based study. Int 

THE ORIGINAL INTERNIST               DECEMBER 2020 134 



calcemia. Ann Pharmacother. 2004;38(6):1002-5. 

41.  Thys-Jacobs S. Vitamin D and calcium in menstrual 

migraine. Headache. 1994 Oct;34(9):544-6. 

42.  Thys-Jacobs S, Donovan D, Papadopoulos A, Sarrel 

P, Bilezikian JP. Vitamin D and calcium dysregulation in 

the polycystic ovarian syndrome. Steroids. 1999;64

(6):430-5. 

43.  Plotnikoff GA, Quigley JM. Prevalence of severe 

hypovitaminosis D in patients with persistent, nonspecific 

musculoskeletal pain. Mayo Clin Proc. 2003;78(12):1463

-70. 

44.  Masood H, Narang AP, Bhat IA, Shah GN. Persistent 

limb pain and raised serum alkaline phosphatase the earli-

est markers of subclinical hypovitaminosis D in Kashmir. 

Indian J Physiol Pharmacol. 1989;33(4):259-61. 

45.  Al Faraj S, Al Mutairi K. Vitamin D deficiency and 

chronic low back pain in Saudi Arabia. 

Spine. 2003;28(2):177-9. 

46.  Yamashita H, Noguchi S, Takatsu K, Koike E, Mura-

kami T, Watanabe S, Uchino S, Yamashita H, Kawamoto 

H. High prevalence of vitamin D deficiency in Japanese 

female patients with Graves’ disease. Endocr J. 2001;48

(1):63-9.9  

47.  Falkenbach A, Tripathi R, Sedlmeyer A, Staudinger 

M, Herold M. Serum 25-hydroxyvitamin D and parathy-

roid hormone in patients with ankylosing spondylitis be-

fore and after a three-week rehabilitation treatment at 

high altitude during winter and spring. Wien Klin 

Wochenschr. 2001;113(9):328-32. 

48.  Huisman AM, White KP, Algra A, Harth M, Vieth R, 

Jacobs JW, Bijlsma JW, Bell DA. Vitamin D levels in 

women with systemic lupus erythematosus and fi-

bromyalgia. J Rheumatol. 2001;28(11):2535-9. 

49.  Banerjee P, Chatterjee M. Antiproliferative role of 

vitamin D and its analogs--a brief overview. 

Mol Cell Biochem. 2003;253(1-2):247-54. 

50.  Trouillas P, Honnorat J, Bret P, Jouvet A, Gerard JP. 

Redifferentiation therapy in brain tumors: long-lasting 

complete regression of glioblastomas and an anaplastic 

astrocytoma under long term 1-alphahydroxy cholecalcif-

erol. J Neurooncol. 2001;51(1):57-66. 

51.  Holick MF. Vitamin D deficiency: what a pain it is. 

Mayo Clin Proc. 2003;78(12):1457-9. 

52.  Wright JV. Vitamin D: Its Role in Autoimmune Dis-

ease and Hypertension. Townsend Letter for Doctors and 

Patients. 2004; May #250: 75-78. 

53.  Dawson-Hughes B, Harris SS, Dallal GE. Plasma 

calcidiol, season, and serum parathyroid hormone con-

centrations in healthy elderly men and women. Am J Clin 

Nutr. 1997;65(1):67-71. 

54.  Kinyamu HK, Gallagher JC, Rafferty KA, Balhorn 

KE. Dietary calcium and vitamin D intake in elderly 

women: effect on serum parathyroid hormone and vita-

min D metabolites. Am J Clin Nutr. 1998;67(2):342-8. 

55.  Vasquez A. Integrative Orthopedics: Concepts, Algo-

rithms, and Therapeutics. Houston; Natural Health Con-

sulting Corporation (www.OptimalHealthResearch.com): 

2004. Pages 417-419 and website updates. 

56.  Mercola J. Available at: http://www.mercola.com/

forms/vitamind.htm. Accessed July 23, 2004. 

57.  Mercola J. Test Values and Treatment for Vitamin D 

Deficiency. Available at: http://www.merco- la.com/2002/

feb/23/vitamin_d_deficiency.htm. Accessed July 23, 2004. 

58.  Berkow R, Fletcher AJ. The Merck Manual of Diagnosis 

and Therapy. Fifteenth Edition. Rathway; Merck Sharp and 

Dohme Research Laboratories. 1987: 928, 974-5. 

59.  Bucci LR, Pillors M, Medlin R, Henderson R, Stiles JC, 

Robol HJ, Sparks WS. Enhanced uptake in humans of coen-

zyme Q10 from an emulsified form. Third International Con-

gress of Biomedical Gerontology; Acapulco, Mexico: June 

1989. 

60.  Bucci LR, Pillors M, Medlin R, Klenda B, Robol H, 

Stiles JC, Sparks WS. Enhanced blood levels of coenzyme Q

-10 from an emulsified oral form. In Faruqui SR and Ansari 

MS (editors). Second Symposium on Nutrition and Chiro-

practic Proceedings. April 15-16, 1989 in Davenport, Iowa 

61.  Hollis BW, Wagner CL. Assessment of dietary vitamin 

D requirements during pregnancy and lactation. Am J Clin 

Nutr. 2004;79(5):717-26. 

62.  O’Leary JA, Klainer LM, Neuwirth RS. The manage-

ment of hypoparathyroidism in pregnancy. Am J Obstet Gy-

necol. 1966;94(8):1103-7. 

63.  Goodenday LS, Gordon GS. No risk from vitamin D in 

pregnancy. Ann Intern Med. 1971;75(5):807-8. 

64 Horrobin DF. Interactions between n-3 and n-6 essential 

fatty acids (EFAs) in the regulation of cardio- vascular disor-

ders and inflammation. Prostaglandins Leukot Essent Fatty 

Acids.1991;44(2):127-31. 

65.  Utiger RD. The need for more vitamin D. N Engl J Med. 

1998;338:828-9. 

66  Thomas MK, Lloyd-Jones DM, Thadhani RI, Shaw AC, 

Deraska DJ, Kitch BT, Vamvakas EC, Dick IM, Prince RL, 

Finkelstein JS. Hypovitaminosis D in medical inpatients. N 

Engl J Med. 1998;338(12):777-83. 

67. Gordon CM, DePeter KC, Feldman HA, Grace E, Emans 

SJ. Prevalence of vitamin D deficiency among healthy ado-

lescents. Arch Pediatr Adolesc Med. 2004;158(6):531-7. 

68.  Nesby-O'Dell S, Scanlon KS, Cogswell ME, Gillespie C, 

Hollis BW, Looker AC, Allen C, Doughertly C, Gunter EW, 

Bowman BA. Hypovitaminosis D prevalence and determi- 

nants among African American and white women of repro-

ductive age: third National Health and Nutrition Examination 

Survey, 1988-1994. Am J Clin Nutr. 2002;76:187-92. 

69.  Buffington C, Walker B, Cowan GS Jr, Scruggs D. Vita-

min D Deficiency in the Morbidly Obese. Obes Surg. 

1993;3:421-424. 

70.  Fraser DR. Vitamin D-deficiency in Asia. J Steroid Bio-

chem Mol Biol. 2004;89-90:491-5. 

71.Kauppinen-Makelin R, Tahtela R, Loyttyniemi E, 

Karkainen J, Valimaki MJ. A high prevalence of hypovitami-

nosis D in Finnish medical in- and outpatients. J Intern Med. 

2001;249(6):559-63. 

72.Ellis A. Inertia on folic acid has caused thousands of un-

necessary deaths. BMJ. 2003;326(7398):1054. 

73.Grant WB. Personal communication by email, “My cur-

rent estimate is 47,000 premature cancer deaths/year.” June 

3, 2004.       

 

THE ORIGINAL INTERNIST      Spring  2006 05 135 THE ORIGINAL INTERNIST  DECEMBER  2020 



Doctors Supplement 

Store 



lauricidin 



(Continued on  page 140) 

tious prostatitis and prostate cancer has long been sus-

pected. Systemic and localized applications of botani-

cal agents showed benefits, while PSA remained ele-

vated. The use of botanicals in prostate adenocarcino-

mas warrants further investigation. 

 

Introduction: 

Prostate cancer is the second leading cause of death in 

American males and the most common cancer. Accord-

ing 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 bi-

opsy, who presented for nutritional support before tra-

ditional treatment. Support included oral zinc, vitamin 

C (VC), and vitamin K1 and K2, as MK7 (VK) supple-

mentation 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 me-

chanic. 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 Glea-

son 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, respec-

tively, the subject sought immediate alternative treat-

ment 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 
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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 prostati-

tis, 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 ther-

apy 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 infec-
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In one study, zinc levels were examined in several 

groups of men with prostate issues: In prostate carci-

noma, zinc levels were decreased by 83%, and in BPH 

there was a 61% decrease in tissue link levels com-

pared to normal tissues.31 

 

Additionally, Biocidin® capsules were used as a 

nightly rectal suppository to help with possible infec-

tious causes of prostatitis. Initial laboratory analysis 

showed increases in both lymphocytes and monocytes, 

with normal white blood cell counts (Figure 1). Bio-

cidin® 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 Staphylo-

coccus 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 forma-

tion.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 antioxi-

dant effects on cancer, however recent studies are 

showing that VK and its analogs have additional effects 

on cancer, including apoptosis, cell cycle arrest, auto-

phagy and modulation of various transcription fac-

tors.34 It has long been suspected that VK combined 

with vitamin C (VC) would be effective in treating can-

cer. Tareen, et. al. showed that VC and VK as Apa-

tone® 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. Dos-

ing 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 reso-

nance images of the pelvis were obtained using Gadav-

ist 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 

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 in-

clude 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 anticarcino-

genic 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 fight-

ing cancerous cells; polyphenols’ anti-carcinogenic 

properties include inhibitory effects on cancer cell pro-

liferation, tumor growth, angiogenesis, metastasis, and 

inflammation, and help induce apoptosis.25,26 Polyphe-

nols have shown promise in targeting signal transduc-

tion pathways involved in carcinogenesis and reduces 

NF-kB mediated pathways, reducing inflammation as-

sociated 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 in-

duce enzyme deactivation of free radicals and reactive 

oxygen species (ROS) and prevent them from becom-

ing mutagens.29 

 

Second Phase: 

Compliance with suggestions was good after the initial 

30 days. While dietary restrictions and lifestyle modifi-

cations 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 tem-

perature 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 pa-

tient, 60 mg of zinc picolinate was given daily. Some 

data shows that zinc is essential to good prostate health. 
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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 sig-

nificant foci of diffusion restriction, or unusual vascu-

larity 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 im-

pression overall was an enlarged prostate gland with 

benign prostatic hypertrophy.  No suspicious lesions in 

the gland were noted and no evidence of any tumor. 
 

Post-treatment suggestions were to continue with die-

tary and lifestyle modifications and follow through 

with the urologist’s recommendations of annual PSA 

and DRE. 
 

Conclusion: 

There has been ample study in the use of nutrition, sup-

plementation, 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     

Elem 3/31/2018 12/28/2018 ts Optimal Range Standard Range 

  Glucose        117.00        113.00    mg/dL   72.00-90.00     65.00-99.00 
 

  Alk Phos          51.00          59.00    IU/L    70-100             35-115 
 

  AST           36.00          26.00    IU/L     10.00-26.00                 10.00-25.00 
 

  ALT           61.00          34.00    IU/L     10.00-26.00       6.00-29.00 
 

  Ferritin          753.00        604.00    ng/mL    50.0-150.0                   10.0-232.0 
 

  Hs CRP, Male           4.10            1.19    mg/L     0.00-0.99                     0.00-2.90 
 

  WBC            5.40           5.20  k/cumm    5.30-7.50                   3.80-10.80 
 

  RBC            4.86           4.56 m/cumm    4.20-4.90                     4.20-5.80 
 

  Neutrophils         45.00         49.80       %                 40.00-60.00                 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 

Element 3/31/2018 12/28/2018 Units Optimal Range Standard Range 

Figures & Charts 

Figure 1: Initial and follow-up lab values 
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specific functions in treatment; the use of polyphe-

nols and flavonoids to reduce inflammatory signal-

ing pathways and cell proliferation, while inducing 

apoptosis appears to be a good reason for their in-

clusion.  

 

While there is evidence that associates infection 

with prostatitis and evidence that links prostatitis to 

prostate carcinoma, the connection between infec-

tious prostatitis and the prevalence of prostate can-

cer has never been studied in-depth. Localized appli-

cation of botanicals may prevent bacterial adhesion 

and the reduction of biofilms which may be an ef-

fective, low-cost solution to treat several prostate-

related disorders, most especially benign prostatic 

hypertrophy and prostatitis. 

 

The use of VC and VK has long been thought to 

have antineoplastic effects. While the drug Apa-

tone® has been shown safe and is moving into ad-

vanced clinical studies, the use of oral VC and VK 

supplementation is limited to case and small cohort 

studies, which warrant further investigation. 
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Figure2: Biocidin ingredients & actions  

 

Ingredient   Medicinal Action Reference 

Bilberry Vaccinium myrtillus Anti-inflammatory, antimicrobial, antioxidant, urinary antiseptic            40, 41, 42 
Noni Morinda citrifolia Anti-inflammatory, antimicrobial, antioxidant                        41 

Milk Thistle Silybum marianum 

Antimicrobial, antioxidant, choleretic, hepatic trophorestorative,   hepa-

toprotective.                  40, 42 

Echinacea 

Echinacea purpurea 

&  

Echinacea         

angustifolia 

Anti-inflammatory, antifungal, antiviral, depurative, 

 immune-enhancing, immune-modulating, lymphatic                 41, 42 

Golden Seal 

Hydrastis    

canadensis 

Antibacterial, antihistamine, anti-inflammatory, antimicrobial, mucous 

membrane, trophorestorative.                  40, 42 

Shitake 

mushroom 

Lentinula 

edodes Antibacterial, antifungal, antioxidant, immune-modulating.                       42 

White willow 

bark Salix alba Analgesic, anti-inflammatory.                       40 

Garlic Allium sativum 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 Anti-inflammatory, antimicrobial, antioxidant.                 40, 42 

Fumitory 

Fumaria  

officinalis Antimicrobial, antioxidant           40, 42 

Gentian Genriana lutea Anti-inflammatory, antimicrobial, antioxidant.  

Tea Tree oil 

Melaleuca  

alternifolia Antifungal, antimicrobial.        44, 45,46 

Galbanum oil 

Ferula  

galbaniflua Anti-inflammatory, antimicrobial, antiseptic.                        47 

Lavender oil 

Lavandula  

officinalis Antifungal, anti-inflammatory, antimicrobial.               48 

Oregano oil 

Origanum  

vulgare Antibacterial, antifungal, anti-inflammatory                        49 
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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 install-

ment 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 SUR-

VIVAL AND QUALITY OF LIFE IN CANCER PA-

TIENTS 

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 re-

sults from both a quality of life and mortality stand-

point and what to do about it.  First, the why??  Ryan et 

al are emphatic that the central issue is the grossly un-

derappreciated 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 crite-

rion 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 out-

come?  The authors state: 

“The prognostic effects of weight loss on overall sur-

vival (OS) has long been recognized, with recent data 

suggesting ongoing weight loss of >2.4% predicting 

survival, independent of disease site, stage, or perform-

ance 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 chemotherapy-

related toxicity and leads to a significant deterioration 
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INTRODUCTION 

As we all know, over the years there have been few sub-

jects 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 supple-

ments.  Complicating the issue even more are the two 

very polarizing subsections of the controversy – preven-

tion and treatment.  While hundreds, if not thousands, of 

papers have been written about diets and dietary sub-

stances 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 supple-

mental protocol, the research I have seen on using diet 

and supplements as stand-alone, predictable, high effica-

cious 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 medi-

cine communities to another research-supported, com-

mon sense, middle ground approach to the subject.  

Could it be that diet and supplements, even though they 

have not convincingly demonstrated value as stand-

alone preventive or treatment modalities, demonstrate 

(Continued on  next page ) 
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ings and lectures on loss of muscle mass either as sar-

copenia 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 can-

cer-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 con-

ventional 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.  Conven-

tional medical thinking has long suggested that nutri-

tional 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 pa-

per 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 malnour-

ished 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.” 

in patients’ performance status, psychological well-

being 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 can-

cer 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 abnor-

malities 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 dys-

phagia, nausea, changes in taste and smell, pain, early 

satiety or fatigue.” 

However, beyond that, the cancer itself can play a pow-

erful role in altering metabolism and promoting malnu-

trition: 

“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), neurohor-

monal 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 composi-

tion 

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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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 inappro-

priate for determining the nutritional needs of the 

cachectic cancer patient. 

The authors continue their discussion on obesity in can-

cer 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, in-

cluding muscle mass.  The most clinically relevant phe-

notypic 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 chemo-

therapy 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 treat-

ment, exacerbate muscle loss and that patients continu-

ally 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 out-

comes 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 chemo-

therapy 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 che-

motherapy outcomes.  Could this chemotherapy toxic-

ity 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 dis-

ease regardless of cancer site and type of systemic che-

motherapy (cytotoxic single agents, regimens, targeted 

agents and immunotherapies).” 

What is the specific relationship between loss of mus-

cle 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 ap-

proach is invalid.” 

Ryan et al then provide additional detail on the specif-

ics of this relationship: 

“If body weight comprises two major components (lean 

and fat mass), then these are the two major sites of dis-

tribution of hydrophilic and lipophilic drugs.  There-

fore, 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 individu-

als with sarcopenic obesity, where the combination of 

excessive fat mass and diminished lean mass may sig-

nificantly 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, there-

fore, can lead to considerable variation in the milli-

gram 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 hy-

pothesis with patients with low lean mass experiencing 
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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 exacer-

bate the problem by having an adverse effect detoxifi-

cation 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 circulat-

ing 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 qual-

ity of life (QoL) in cancer patients 

As we all know, traditional determinants of treatment 

success with cancer patients have almost always fo-

cused 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 can-

cer.  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 af-

ter 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 sug-

gest 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 nutri-

tional 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 can-

cer 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 can-

cer, endometrial, renal and ovarian cancers.  Impor-

tantly, 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 con-

tinually lose muscle while on treatment and this is as-

sociated with an increased risk for mortality in a num-

ber of cancers.  Patients with advanced pancreatic can-

cer (n=97) who experienced early loss of skeletal mus-

cle (>10% within 3 months of diagnosis) were at in-

creased 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-or-

none, 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 ap-

proach, 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 ear-

lier multimodal interventions to attenuate adverse body 

composition changes.  These include resistance exer-

cise training and optimal dietary intake and supple-

mentation, combined with pharmacotherapy.”  
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Dr. Terry Nelson 

Kansas City, MO 
 

Dr. Steven Perkins 

Springfield, MO 
 

Dr. James Robart 

Potosi, MO  

 

Dr. R. Vincent Satterwhite 

Kansas City, MO 
 

Dr. Jeremy Thornton 

Stockton, MO  
 

Dr. TJ Williams 

St. Louis, MO 
 

NEBRASKA 

Dr. Jon J. Lozier  

Omaha, NE 
 

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 
 

NEW JERSEY 

Dr. Jon Mastrobattista 

Bernardville, NJ 
 

Dr. Perry Ricci 

Egg Harbor City, NJ 

 
 

Dr. Cara VanWormer 

Clarendon Hills, IL 
 

Dr. Megan Winters 

Macomb, IL 
 

Dr. Chun Wong 

Algonquin, IL 
 

Dr. Steven Zaeske 

Orland Park, IL 
 

Dr. Alex Zevan, III 

Bloomingdale, IL 
 

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. Susan Buchanan-Cheney 

Phillipsburg, KS 
 

Dr. Ralph Cardin 

Overland Park, KS 

Dr. H.M. Chalker 

Meade, KS 
 

Dr. Dustin Cheney 

Phillipsburg, KS 
 

Dr. Rodney Clements 

Eldorado, KS 
 

Dr. Sabra Coop 

Overland Park, KS 
 

Dr. Jay Goodbinder 

Overland Park, KS 
 

Dr. Natalie Horton 

Overland Park. KS 
 

Dr. Paul Hughes 

Edgerton, 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 

Champlin, MN 
 

Dr. Linda Bowers 

Bloomington, MN 

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. Stephen Button 

Mount Airy, NC 
 

Dr. Karen Carrick 

Raleigh, NC 
 

Dr. Rick Davis 

Conover, NC 
 

Dr. Nikolas R. Hedberg 

Asheville, NC 
 

Dr. Dean Kenny 

High Point, NC 
 

Dr. Sandrine Martin 

Cornelius, NC 
 

Dr. Jacqueline McKool 

Rutherfordton, 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 

(Continued on next page)  
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Dr. Benjamin L. Bradshaw 

Sumter, SC 
 

Dr. Bruce Gwinnup 

Charleston, SC 
 

Dr. Peter Kfoury 

Charleston, SC 
 

Dr. Morgan Kutzner 

Greenville, SC 
 

Dr. Robert Pascal 

Charleston, SC 
 

Dr. Virginia Samuel 

Columbia, SC 
 

Dr. Justin L. Snider 

Laurens, SC 
 

SOUTH DAKOTA 

Dr. Roger Bommersbach 

Brookings, SD 
 

Dr. Eric J. Kuyper 

Rapid City, SD 
 

Dr. Robert Kuyper 

Rapid City, SD 
 

Dr. Roger Prill 

Mitchell, SD 

Dr. David Schwierert 

Rapid City, SD 
 

TENNESSEE 

Dr. William Strauss 

Lebanon, TN 
 

TEXAS 

Dr. Ralph Burton 

Kennedale, TX 
 

Dr. Lance Carlton-Durrett 

The Woodlands, TX 
 

Dr. Victor Carsrud 

Austin, TX 

Dr. Steve Grimm 

San Antonio, TX 
 

Dr. Doreen Lewis-Overton 

San Antonio, TX 
 

Dr. Joe Lindley 

Houston, TX 
 

Dr. Tim McCullough 

Houston, TX 
 

Dr. Zachery McVey 

League City, TX 
 

Dr. Gregory Mrozinski 

Houston, TX 
 

Dr. Mike Prioux 

Friendswood, TX 
 

Dr. Benjamin Storey 

San Angelo, TX 
 

Dr. V.M. Thompson 

Arlington, TX 
 

UTAH 

Dr. Richard Allen 

Sandy, UT 
 

Dr. Don Vradenburg 

St. George, UT 
 

VIRGINIA 

Dr. Robert Duca 

Dunn Loring, VA 
 

Dr. Guntrang Khalsa 

Herndon, VA 
 

WASHINGTON 

Dr. H. Earl Moore 

Spokane, WA 
 

WISCONSIN 
 

Dr. Michael Berglund 

Kenosha, WI 

Dr. Steven Lumsden 

Gresham, OR 
 

Dr. Kenzie Maloy 

Hermiston, OR 
 

Dr. Scott Northrup 

Brookings, OR 
 

Dr. Kristopher Peterson 

Hermiston, OR 
 

Dr. Thomas Richards 

Beaverton, OR 
 

Dr. James Siegel 

Canyonville, OR 
 

Dr. Mark Thomas 

Cottage Grove, OR 
 

Dr. Uma Mulnick 

Portland, OR 
 

PENNSYLVANIA 

Dr. Shaun T. Adams  

Chambersburg, PA 
 

Dr. Bruce Fink  

Coudersport, PA 
 

Dr. Mark Homison 

Cranberry Township, PA 
 

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 

Dr. Leslie Best 

Madison, WI 
 

Dr. Barbara Bradley 

Wausau, WI 
 

Dr. Kevin Branham 

Eagle River, WI 
 

Dr. Bernie Finch 

Pepin, WI 
 

Dr. Gwendolyn Gauerke 

Iola, WI 
 

Dr. Craig Gilbaugh 

Ashland, WI 
 

Dr. Kathleen Maedke 

Milwaukee, WI 
 

Dr. Cheryl Metzler 

Green Bay, WI 
 

Dr. Gina R. Schultz 

Blanchardville, WI 
 

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 

 

DABCIs and Where They Are 
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 

2020 ONLINE  DABCI  PROGRAM  

Become a Chiropractic Internist 
 

 

For further information 

call Virginia or Carrie  
 

573.341.8292 
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