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Real State of  Our Nutrition

• 90 million Americans are vitamin D deficient (using the 
Endocrine Society guidelines < 20ng/mL)

• 30 million are deficient in vitamin B6

• 18 million people have B12 deficiency

• 16 million have vitamin C deficiency 

• 13% of  Latinas and 16% of  African American women 
(ages 12-49) are iron deficient

• Women 25-39 overall have borderline iodine 
insufficiency

CDC: 2nd National Report on the Biochemical 
Indicators of Diet and Nutrition in the U.S. 
population
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Position on Nutrient Supplementation by 
the Academy of  Nutrition and Dietetics

• Nutrient supplementation can be used to help meet nutrient requirements for those:
• Older adults
• Pregnant women
• People who are food insecure
• Alcohol dependent individuals
• Strict vegetarians and vegans
• Those with increased needs due to a health condition or the chronic use of  

a medication that decrease nutrient absorption/increase metabolism or 
excretion.

Marra and Boyar. J Am Diet Assoc 2009
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Position on Nutrient Supplementation by 
the Academy of  Nutrition and Dietetics
• Restricting energy intake for weight loss/control
• Not consuming an adequate amount of  food to meet energy 

requirements as a result of  poor appetite or illness
• Eliminating one or more food groups from their diet on a regular 

basis
• Consuming a diet low in nutrient rich foods despite adequate or 

excessive energy intakes.

Marra and Boyar. J Am Diet Assoc 2009
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65-year old man complains of  persistent tingling and numbness in his legs (bilateral) 
and chronic sore throat during a routine oral care visit. Dentist notes beefy red and 
deeply fissured tongue. Other than cataract in his right eye, no known medical 
problems. Vegetarian and lactose intolerant. 
Which of  the following nutrient deficiencies would best explain his symptoms?

A. Vitamin B2
B. Vitamin B6
C. Vitamin C
D. Vitamin B12

From McLaren DS: A colour atlas and text of  diet-
related disorders, ed 2, London, 1992, Mosby-Year 
Book.
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Riboflavin (B2) deficiency causes ariboflavinosis, which manifests as cracked 
lips, inflammation of  tongue, dryness/burning of  oral cavity, and sore throat.
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Fig. 6 Physiological functionality of  Riboflavin

Published in: Kiran Thakur; Sudhir Kumar Tomar; Ashish Kumar Singh; Surajit Mandal; Sumit Arora; Critical Reviews in Food Science and 
Nutrition just-accepted, 00-00. DOI: 10.1080/10408398.2016.1145104 Copyright © 2016 Taylor & Francis Group, LLC
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Riboflavin Deficiency: At Risk Groups
• Alcoholics 
• Those with chronic infection or liver disease (increased demand)
• Inflammatory bowel disease (decreased absorption)
• Diabetics (increased excretion)
• Elders (decreased absorption, dietary intake)
• Vegans (insufficient dietary intake)
• Pregnant and breastfeeding women (increased demand – low riboflavin 

increases risk for pre-eclampsia)
• Adolescents, particularly girls (increased demand)
• Athletes (increased demand)
• Hyperthyroidism (increased demand)
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Case: 41-year old Female

• Disturbance of  taste (unable to sense 
flavor of  variety of  fruits and vegetables), 
fatigue after simple daily activities, 
paresthesia of  the anatomic structures 
innervated by the mandibular division 
of  the trigeminal nerve on her left side, 
disturbance of  memory and slowing 
mental faculty. No meds. Vegan for 2.5 
years. No significant medical or dental 
history.

Pontes HA, et al. J Can Dent Assoc 2009; 75(7):533-7.
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Laboratory Tests & After Treatment
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Vitamin B12 Deficiency
• Institute of  Medicine recommends adults > 50 yrs get 

B12 from fortified foods/supplements 
• Deficiency: tingling/numbness in hands and feet, 

fatigue, shortness of  breath, loss of  appetite, joint 
pain, depression, loss of  taste and smell, cognitive 
impairment, and dementia.
• 2015 meta-analysis: 80% increased risk B12 

deficiency after 10 months of  regular PPI use.
• Meta analysis 29 studies: 245% increased risk B12 

deficiency metformin use. Low B12 shown to 
increase progression of  diabetic neuropathy.

Bird JK, et al. Nutrients 2017; doi: 
10.3390/nu9070655
Jung SB, et al. Intern Med J 2015; 45(4):409-16.
Out M, et al. J Diabetes Complications 2018; 
32(2):171-178.;
Niafar M, et al. Intern Emerg Med 2015; 10(1):93-
1026
.
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Proton Pump 
Inhibitors
and Fracture

• FDA concluded patients taking high doses of  PPIs and/or taking one year or 
more are at highest risk. Warning label mandated.
• Recent study of  adverse event reporting at FDA showed that PPI also increases 

fracture of  ribs and other sites. 
• American Geriatrics Society recommends against use of  PPIs for longer than 

eight weeks in older adults, except in high-risk patients, due to the potential 
risk of  bone loss, fractures and C. difficile infection 

http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm213206.htm
Wang L, et al. Proton Pump Inhibitors and the Risk for Fracture at Specific Sites: Data Mining of  the FDA Adverse Event Reporting 
System. Sci Rep 2017 Jul 17;7(1):5527.
American Geriatrics Society 2015 Updated Beers Criteria for Potentially Inappropriate Medication Use in Older Adults. J Am Geriatr Soc, 
63(11):2227-46.
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http://www.fda.gov/Drugs/DrugSafety/PostmarketDrugSafetyInformationforPatientsandProviders/ucm213206.htm
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Vitamin B6 
(Pyroxidal-5-Phosphate)

• Involved in production of  serotonin, dopamine, 
melatonin, hemoglobin, protein metabolism, 
energy production, and more.
• Deficiency: depression; impaired cognition, 

attention, memory, and sleep. 
• OTC analgesics and OCPs lower B6 levels. 
• 30 million Americans deficient in B6. 
• Vancouver BC; 12.4% prevalence of  B6 deficiency 

and suboptimal status in women 19-32 years of  age.
• Need ~6 mg per day to maintain normal serum level.

Larsson SC, et al. JAMA 2010; 303(11):107783
Morris MS, et al. Am J Clin Nutr 2008; 87(5):1446-54
Ulvik A, et al. Am J Clin Nutr 2014; 100(1):250-5
Ho CL, et al. Nutrients 2016; Sep 1;8(9).

Copyright © 2016 Integrative Medicine Concept, LLC. All Rights Reserved.
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Zinc

• Plays a vital role in immune response.
• Necessary for sense of  smell; accounts ~80% of  sense of  taste.
• Deficiency affects up to ¼ of  the world’s population. 
• WHO: marginal zinc status results in deaths of  > 780,000 children under 

age five every year from diarrheal diseases, pneumonia, and malaria. 
• Not effectively stored, must be continuously replaced in the diet.
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Zinc and Oral Health
• Zinc can help protect taste changes in those 

undergoing chemotherapy or radiation. 
• “ Moderate quality evidence zinc 

supplements improve overall taste 
improvement in patients with zinc 
deficiency/idiopathic taste disorders.” 
• Zinc deficiency detected in 28% of  recurrent 

aphthous stomatitis patients compared to 
controls. 

Nagraj SK, et al. Cochrane Database Syst Rev 
2014; 2014 Nov 26;11:CD010470. 
Ozler GS. J Laryngol Otol 2014; 128(6):531-3
Najafizade N, et al. J Res Med Sci 2013; 
18(2):123-6
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Zinc

• Concentrations in prostate, testes, and 
sperm are high. Deficiency might 
contribute to lower testosterone and 
infertility in men. 

• Vegetarians need 50% more zinc due to 
lower absorption from plants.

• ACE inhibitors, thiazides deplete zinc

• 15-30 mg/d

Copyright © 2016 Integrative Medicine Concept, LLC. All Rights 
Reserved.
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A 26-year old African American woman comes in for her routine 
dental exam. She mentions that she craves ice all the time, even in the 
winter. Dentist notes generalized oral mucosal atrophy and pallor. 
What nutrient deficiency is most likely?
A. Folate
B. Iron
C. Calcium
D. Selenium

17

• Review of  Systems May Yield
• Shortness of  breath, fatigue
• Sensitivity to cold
• Muscular weakness
• Low blood pressure
• Restless legs
• Pica (chew ice or non-food items)

• Physical Exam Findings
• Angular cheilitis
• Atrophic glossitis
• Generalized oral mucosal atrophy
• Mucosal pallor 
• Stomatitis
• Nonspecific pallor of  the mucous membranes

Correct answer is B: Iron

18

Iron• Marked differences between women in menstrual 
blood loss (10-250 mL per menses).

• Heavy menstrual bleeding is a significant risk for 
iron deficiency and is often overlooked. 

• Low iron most common cause of  anemia in adolescent 
girls: detrimental to mood and cognition, as well as 
physical well-being.

• Data from Canadian Health Measures Survey, 
depleted iron stores were found in 13% of  
females aged 12-19 and 9% of  females aged 20 
-49.

ç

Blitzer J, et al. Gynecol Endocrinol 2014;30(8):542-8. 
Nelson AL, et al. Am J Obstet Gynecol 2015; 213(1):97.e1-6. 
Cooper M, et al. Health Rep 2012;23(4):41-8.
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To Get 18mg of  Iron in Food
• 4 cups of  raisins

• 3-5 cups instant oatmeal

• 3 cups Special K cereal**

• 3 cups cooked lentils

• 2.2 cups canned white beans

• 10 ounce beef  liver

• 45 ounce chicken breasts

• 15 cups broccoli OR

• 3 cups cooked spinach
Copyright © Integrative Medicine Concept, LLC. 

All Rights Reserved.
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Product Used was Mega Food Blood Builder

21

Vitamin C
• Potent antioxidant, activates folate, cofactor 

in synthesis of  carnitine, thyroxin, serotonin, 
norepinephrine, dopamine and  immune cells

• Levels decline rapidly during periods of  
emotional and physical strain, and illness.

• Deficiency: skin changes, easy bruising, gum 
disease, loose teeth, slow healing wounds, dry 
mouth, dry eyes. emotionally labile.

• Inflammation of  interdental and marginal 
gingiva followed by bleeding, ulceration, and 
bad breath.

Copyright © 2016 Integrative Medicine Concept, LLC. All Rights 
Reserved.

Hemila H, et al. Cochrane Database Syst Rev 
2013; Jan 31;1:CD 000980
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Figure H.1.f. Prevalence estimates of vitamin C deficiency (serum concentrations less than 11.4 µmol/L) and low 
vitamin C concentrations (11.4-23 µmol/L) in the U.S. population aged 6 years and older by age group, National 
Health & Nutrition Examination Survey, 2003-2006.

Error bars represent 95% of confidence intervals. *Prevalence in children is significantly lower than prevalence in persons 20 years 
and older (p <0.05).

µµ

Copyright © 2016 Integrative Medicine Concept, LLC. All Rights 
Reserved.
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Life Stage Age Males (mg/day) Females (mg/day)

Infants 0-6 months 200 (AI) 200 (AI)
Infants 6-12 months 260 (AI) 260 (AI)

Children 1-3 years 700 700
Children 4-8 years 1,000 1,000

Children 9-13 years 1,300 1,300

Adolescents 14-18 years 1,300 1,300
Adults 19-50 years 1,000 1,000

Adults 51-70 years 1,000 1,200
Adults 71 years & older 1,200 1,200

Pregnancy 14-18 years - 1,300

Pregnancy 19-50 years - 1,000
Breast-feeding 14-18 years - 1,300

Breast-feeding 19-50 years - 1,000

Recommended Dietary Allowance (RDA) for Calcium

24
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Calcium Supplements

• Calcium citrate or chelate best for > 50 
years or taking drugs to suppress stomach 
acid. No need to take with food

• Do not take calcium at the same time as 
other medications (thyroid, 
bisphosphonates, phenytoin, tetracycline)
• ONLY supplement the difference 

between the calcium in diet and RDA 
(particularly men)

25

Calcium and Vitamin D: Fracture

• Meta-analysis by National 
Osteoporosis Foundation: eight 
studies (n= 30,970 participants): 
Calcium plus vitamin D 
supplementation produced a 
statistically significant 15 % 
reduced risk of  total fractures and 
30% reduced risk of  hip fractures. 

Weaver CM, et al (2016). Calcium plus vitamin D 
supplementation and risk of  fractures: an updated 
meta-analysis from the National Osteoporosis 
Foundation. Osteoporosis Int, 27: 367–376
.

26

Vitamin D

• Fat soluble vitamin (technically not a vitamin as it can be made from 
cholesterol in the skin upon exposure to UV light) 
• Primary forms:
• Vitamin D2 (ergocalciferol) presents in plants

• Vitamin D3 (cholecalciferol) present in the liver,  skin of  animals

• Vitamin D3 è 25(OH)D (calcidiol) in the liver è 1,25(OH)2D 
(calcitriol) in the kidneys

27

Many of  Us Are Deficient

• Serum 25(OH)D level used to evaluate high-risk folks
• Insufficiency defined as 21-29 ng/mL
•Deficiency defined as <20 ng/mL 

• 66.8 million Americans 1 year and older vit D levels between 12-
20 ng/ml
• 23 million Americans 1 year and older vit D levels less than 12 

ng/ml

CDC 2nd National Report on Biochemical Indicators of  Diet and Nutrition in the U.S. Population
J Clin Endocrinol Metab 2011; 96(7):1911-30

28
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More Deficiency 
As We Age

• Deficiency more severe in elders due 
to environmental and biological factors. 
• Limited time spent outdoors and 

decreased synthesis of  vitamin D in 
skin makes it difficult to maintain 
adequate levels even with sun exposure. 
• As aging advances, intestinal 

resistance to 1,25(OH)2D impairs the 
uptake of  calcium and a decline in 
renal function reduces activation of  
vitamin D.

29

Vitamin D and Respiratory Infection

Martineau AR, et al. Vitamin D supplementation to 
prevent acute respiratory tract infections: systematic 
review and meta-analysis of  individual participant data. 
BMJ 2017; 356: i6583.

• Acute respiratory infection kills ~2.65 
million people/year.
• 25 eligible randomized controlled 

trials (n=10,933, aged 0-95 years).
• Vitamin D supplementation reduced 

risk of  acute respiratory infection 
among all participants (NNT=33) and 
those who were vitamin D deficient 
experienced the most benefit 
(NNT=4).

30

31

Don’t Forget the Vitamin K

• Calcium, vitamins D and K contribute 
independently and collectively to bones.
• Beneficial role of vitamin K, particularly 

vitamin K2, in bone and cardiovascular 
health reasonably well supported 
scientifically, with several preclinical, 
epidemiological, and clinical studies 
published over the last decade. Karpinski M, et al. Roles of  Vitamins D and K, 

Nutrition, and Lifestyle in Low-Energy Bone 
Fractures in Children and Young Adults. J Am Coll Nutr
2017 Jul;36(5):399-412.

32
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Magnesium• Low magnesium associated with type 2 
diabetes, metabolic syndrome, 
inflammation, high blood pressure, 
atherosclerotic vascular disease, sudden 
cardiac death, osteoporosis, migraine 
headache, asthma, and colon cancer.

• Insulin resistance decreases 
magnesium levels and diabetics with 
low magnesium show more rapid 
disease progression and increased risk 
for diabetes-related complications

• Many benefit from 200-300 mg/d 
Copyright © Integrative Medicine Concept, LLC. 

All Rights Reserved.

Rosanoff A, et al. Nutr Rev 2010;70(3):153-64
Bertinato J, et al. Nutrients 2017 Mar; 9(3): 296
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WHO has called stress ‘the health epidemic of  the 21st century’.

Ion-George Anghelescu, David Edwards, Erich Seifritz & Siegfried 
Kasper (2018) Stress management and the role of Rhodiola rosea: a 
review, International Journal of  Psychiatry in Clinical Practice. 
DOI: 10.1080/13651501.2017.1417442

34

Rhodiola Root (Rhodiola rosea L.)
• Plant: perennial with thick leaves and stem; 

yellow, fragrant flowers. Crassulaceae
• Used in traditional medicine of  Russia, 

Scandinavia, other countries for centuries. 
• Used to increase physical endurance, work 

productivity, longevity, resistance to high 
altitude sickness, and treat fatigue, 
depression, GI ailments, infections, and 
nervous disorders.

• Anti-fatigue agent” in Sweden Khana K, et al. Golden root: A wholesome 
treat of  immunity. Biomed Pharmacother 2017; 
Mar;87:496-502.

35

The following allowed statements for Rhodiola label:

• Used in herbal medicine to help support cognitive function
• Used in herbal medicine as an adaptogen to help to 

temporarily relieve symptoms of  stress (such as mental 
fatigue and sensation of  weakness)

http://webprod.hc-sc.gc.ca/nhpid-bdipsn/atReq.do?atid=rhodiol&lang=eng

36

https://doi.org/10.1080/13651501.2017.1417442
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Panossian AG. Rosenroot (Rhodiola rosea): Traditional use, chemical composition, pharmacology and clinical efficacy.  
Phytomedicine 2010; 17(7): 481-93 
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Ashwagandha Root (and Leaf)
(Withania somnifera)

• Significant stress protecting, anxiolytic, analgesic & 
anti-inflammatory effects.
• Most calming of  “adaptogenic” herbs. 
• Clinical study showed ashwagandha root extract 

(KSM-66, Ixoreal Biomed) 300 mg twice daily for 
60 days reduced stress levels by 33-44% and 
cortisol levels by 22-28% compared to baseline 
in adults with chronic stress. Improvements 
significant compared to placebo. Chandrasekhar K, et al. A prospective, randomized double-

blind, placebo-controlled study of  safety and efficacy of  a 
high-concentration full-spectrum extract of  ashwagandha
root in reducing stress and anxiety in adults. Indian J Psychol
Med. 2012;34(3):255-62

38

• Traditionally used in Ayurveda to relieve general debility, especially 
during convalescence or old age. 

• Traditionally used in Ayurveda as a sleep aid. 
• Traditionally used in Ayurveda for memory enhancement

http://webprod.hc-sc.gc.ca/nhpid-bdipsn/monoReq.do?id=35&lang=eng
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Ashwagandha and Weight Management?
• RDBPCT 52 subjects chronic stress given 

300 mg ashwagandha extract (KSM-66) or 
placebo BID for 8 weeks.
• Ashwagandha group had significant 

improvements in primary and secondary 
measures (weight loss, food cravings, 
stress levels), no adverse effects. 
• “Ashwagandha root extract might help 

body weight management in adults under 
chronic stress.”

Choudhary D, et al. Body Weight Management in Adults 
Under Chronic Stress Through Treatment With Ashwagandha
Root Extract: A Double-Blind, Randomized, Placebo-
Controlled Trial. J Evid Based Complementary Altern Med. 2017 
Jan;22(1):96-106.

40
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Ashwagandha Joint Pain
• Animal models demonstrate ashwagandha has analgesic, anti-inflammatory 

and chondroprotective effects.
• 60 patients knee pain randomized to ashwagandha extract (Sensoril: 250 mg 

or 125 mg) or placebo twice daily x 12 weeks.
• At 12 weeks, significant reduction in WOMAC and knee swelling index 

in 250 mg BID group (p<0.001) and 125 mg BID group (p<0.05).
• Pain significantly reduced in both groups (p<0.01). Group taking 250 mg 

BID showed earliest efficacy at 4 weeks.  Well tolerated. 

Ramakanth GS, et al. A randomized, double blind placebo controlled study of  efficacy and tolerability of  Withaina
somnifera extracts in knee joint pain. J Ayurved Integr Med 2016 Jul - Sep;7(3):151-157.

41

Turmeric (Curcuma longa)
• Family: Zingiberaceae (ginger family)
• More than 130 species worldwide
• Part Used: Rhizome
• Perennial tropical plant, most grown in India, 

they consume 80% of  crop. Used in meat, fish 
and vegetable curries.

• Long history of  medicinal use ~4,000 years.
• In ancient Ayurvedic literature, called Jayanti, 

meaning “one who is victorious over disease.”
www.ncbi.nlm.nih.gov/books/NBK92752/ Accessed September 2, 2018

Copyright Medicine Lodge Ranch, LLC
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Turmeric: the Curcuminoids

Copyright Medicine Lodge Ranch, LLC

Gupta S, et al. Curcumin, a Component of Turmeric: From Farm to Pharmacy. Biofactors 2013; 39(1):2-13

43

Tuft’s Review 11 RCTs: Turmeric and Boswellia

• Curcumin and boswellia significantly more effective than 
placebo pain relief/functional improvement.
• No significant differences between curcumin, boswellia and 

placebo in safety outcomes. 
• Curcumin similar efficacy compared to NSAIDs; those 

taking curcumin significantly less likely to experience 
gastrointestinal adverse events.
• Curcumin and boswellia formulations could be valuable 

addition to “knee OA treatment regimens by relieving 
symptoms while reducing safety risks.”

Bannuru RR, et al. Efficacy of  curcumin and Boswellia for 
knee osteoarthritis: Systematic review and meta-analysis. 
Semin Arthritis Rheum 2018 Mar 10. pii: S0049-
0172(18)30002-7

Copyright Medicine Lodge Ranch, LLC
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http://www.ncbi.nlm.nih.gov/books/NBK92752/
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Turmeric Mouthwash
• Clinical study of  60 patients over 

21 days found both 0.2% 
chlorhexidine and 0.1% turmeric 
mouthwash could be effectively 
used as adjunct to mechanical plaque 
control in prevention of  plaque and 
gingivitis. 

• Both mouthwashes had comparable 
anti-plaque, anti-inflammatory and 
anti-microbial properties.

Mali AM, et al. J Indian Soc Periodontal 2012 Jul-Sep; 
16(3): 386–391.

45

Turmeric for Depression?
• Meta-analysis 6 studies: reduced depression 

symptoms, particularly in middle-aged patients 
at higher doses for longer periods of  time.
• Authors concluded, “there is supporting 

evidence that curcumin administration reduces 
depressive symptoms in patients with major 
depression.”
• Is this an impact on microbiome? Is it due to 

systemic reduction in inflammation? 
Al-Kawari D, et al.  Phytother. Res 2016; 
30(2):175-83

Copyright Medicine Lodge Ranch, LLC
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Elder berry
Sambucus nigra

• Long history as treatment for viral 
infections.
• Numerous compounds thought active for 

antiviral and immune priming effects.
• Possesses antimicrobial activity against 

Gram-positive bacteria Streptococcus pyogenes 
and group C and G Streptococci, and the 
Gram-negative bacterium Branhamella
catarrhalis. Porter RS, et al. A Review of  the Antiviral 

Properties of  Black Elder (Sambucus nigra L.) 
Products. Phytother Res 2017 Apr;31(4):533-554.

47 48
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Echinacea and Elderberry
• 473 patients with flu symptoms less than 

48 hours randomized to 240 mg 
echinacea herb/root extract + elderberry 
fruit (Vogel Bioforce) or tamiflu.
• No difference between recovery rates, 

antibiotic use, intermediate doctor visits, 
use of  over-the-counter medications for 
symptoms, “ability to return to normal 
daily activities,” or physician- and patient-
reported efficacy of  the treatments.
• Safety very positive.

Rauš K, et al. Curr Ther Res. 2015 Dec; 77: 66–72.
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Resources
• Fortify Your Life, Tieraona Low Dog, MD with National Geographic

• Dietary Supplement Label Database: dsld.nlm.nih.gov

• NIH National Center for Complementary and Integrative Health 
(NCCIH):   nccih.nih.gov

• Office of  Dietary Supplements: ods.od.nih.gov

• Linus Pauling Institute: lpi.oregonstate.edu

• Consumer Labs: www.ConsumerLabs.com

• Natural Medicines Comprehensive Database: NaturalDataBase.com
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