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Dietary Supplements: Definition
Per the 1994 Dietary Supplement Health Education Act
• A dietary supplement is a product taken by mouth that contains a 

"dietary ingredient" intended to supplement the diet. 
• The "dietary ingredients" in these products may include: vitamins, 

minerals, herbs or other botanicals, amino acids, and substances 
such as enzymes, organ tissues, glandulars, and metabolites. 

• Dietary supplements can also be extracts or concentrates, and may 
be found in many forms such as tablets, capsules, softgels, gelcaps, 
liquids, or powders.

When DSHEA was passed in 1994, 600 dietary supplement manufacturers in 
US, more than 12,500 (9,300 registered with FDA) today. In 1994, ~ 3,400 
separate SKUs in market vs > 60,000 products today.

https://blog.euromonitor.com/2018/05/takeaways-dietary-supplements-regulatory-summit.html Accessed Sept. 17, 2018

Quality
• Domestically produced products 

generally better quality than those 
imported from China or India, though, 
this is improving.
• 3rd party testing (e.g., USP, NSF, CL, 

NNFA) good quality indicator.
• Be cautious and skeptical for products in 

weight loss, sexual enhancing or 
bodybuilding categories. Adulteration 
still occurs.
• Consumer Labs can be a useful website 

for assessing quality. https://www.accessdata.fda.gov/scripts/sda/sdNavigation.
cfm?filter=&sortColumn=1d&sd=tainted_supplements_cd
er&page=1 Accessed Oct 1, 2018

https://blog.euromonitor.com/2018/05/takeaways-dietary-supplements-regulatory-summit.html
https://www.accessdata.fda.gov/scripts/sda/sdNavigation.cfm?filter=&sortColumn=1d&sd=tainted_supplements_cder&page=1
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https://www.quality-supplements.org/verified-products

https://www.consumerlab.com/results/brands_
vitamins_supplements_list.asp#M

Supplement-Drug Interactions

• Safety concerns: potential for dietary supplements to interact with the 
absorption, transport, and/or metabolism of  pharmaceutical drugs. 
• While preclinical data suggest many herbs interact with drugs, clinical studies 

have shown no clinically significant effects. 
• More crucial the drug for medical purposes and/or more narrow the 

therapeutic window – the more closely you have to watch for interactions.
• Pharmacists can be great allies for monitoring potential interactions. 
• There are numerous drug-supplement checkers on the Internet.

Sprouse AA, van Breemen RB.  Drug Metab Dispos 2016;44:162-171

https://naturalmedicines-
therapeuticresearch-
com.ezproxy4.library.ariz
ona.edu/tools/interaction
-checker.aspx#E

Accessed Jan 17, 2019

Check for 
supplement-drug 
interactions at
Natural Medicines 
Research 
Collaboration

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

https://naturalmedicines-therapeuticresearch-com.ezproxy4.library.arizona.edu/tools/interaction-checker.aspx
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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

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

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 C
C. Vitamin B12
D. Vitamin D

From McLaren DS: A colour atlas and text of  diet-
related disorders, ed 2, London, 1992, Mosby-Year 
Book.

Riboflavin (B2) deficiency causes ariboflavinosis, which manifests as cracked 
lips, inflammation of  tongue, dryness/burning of  oral cavity, and sore throat.
*Published in: Kiran Thakur; Sudhir Kumar Tomar; Ashish Kumar Singh; Surajit Mandal; Sumit Arora; Critical Reviews in Food Science and 
Nutrition 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)

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.

Laboratory Tests & After Treatment Vitamin B12 Deficiency
• Risk for deficiency increases with age as decline 

in gastric acid makes it hard to absorb food-
bound B12. 
• 7% those 51–70 years old
• 15% >70 years 

• Institute of  Medicine recommends adults > 50 
get B12 from fortified foods/supplements 
• Risks: inadequate intake, malabsorption, 
medications (PPIs, metformin), vegan, 
obesity, and aging.

Bird JK, et al. Risk of  Deficiency in Multiple 
Concurrent Micronutrients in Children and Adults in 
the United States. Nutrients 2017; doi: 
10.3390/nu9070655

Conzade R, et al. Prevalence and Predictors of Subclinical 
Micronutrient Deficiency in German Older 
Adults: Results from the Population-Based KORA-Age 
Study. Nutrients 2017; doi: 10.3390/nu9121276
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Metformin and PPIs Lower B12

• 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.
• B12 deficiency: difficulty walking, 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.
• B12  should be monitored every 1-2 years if  taking these medications.

Jung SB, et al. Association between vitamin B12 deficiency and long-term use of  acid-lowering agents: a systematic review and meta-analysis. Intern Med J 2015; 45(4):409-16.
Out M, et al. Long-term treatment with metformin in type 2 diabetes and methylmalonic acid: Post hoc analysis of  a randomized controlled 4.3 year trial. J Diabetes Complications 2018; 
32(2):171-178.; Niafar M, et al. Intern Emerg Med 2015; 10(1):93-1026

Zinc

• Zinc plays a vital role in our immune response.
• Needed to activate T-lymphocytes, immune cells responsible for 

destroying cells infected with viruses or bacteria, or cancerous.
• Marginal zinc deficiency can diminish the activity of  other important 

immune cells such as macrophages, neutrophils, and natural killer cells. 
• 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.

Zinc and Oral Health
• Zinc necessary for sense of  smell, which 

accounts ~80% of  sense of  taste.
• 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

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

• DV: 15 mg per day

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

• 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

Iron
• Marked differences between women in menstrual 

blood loss (10-250 mL per menses).

• Low iron levels are the most common cause of  
anemia in adolescent girls and can be very 
detrimental to mood and cognition, as well as 
physical well-being.

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

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.

Figure H.3.a. Age-adjusted prevalence estimates of low body iron stores (<0 mg/kg) in U.S. children and women by 
race/ethnicity, National Health and Nutrition Examination Survey, 2003-2006.

Error bars represent 95% of confidence intervals. Bars are not sharing a common letter differ within children and women (p < 0.05). Age 
adjustment was done using direct standardization.

Copyright © 2016 Integrative Medicine Concept, LLC. All Rights 
Reserved.
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To Get 18mg of  Iron in Food
• 4 cups of  raisins OR

• 3-5 cups instant oatmeal OR

• 3 cups Special K cereal** OR

• 3 cups cooked lentils OR

• 2.2 cups canned white beans OR

• 10 ounce beef  liver OR

• 45 ounce chicken breasts OR

• 15 cups broccoli OR

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

All Rights Reserved.

Vitamin C
• Potent antioxidant, activates folate, cofactor 

in synthesis of  carnitine, thyroxin, 
serotonin, norepinephrine, dopamine, 
necessary for immune respone.

• 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

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.

Calcium
• Most abundant mineral in body, 

99% stored in bones, balance 
used to maintain healthy BP, 
nerve and muscle function.
• NHANES data: >50% of  these 

populations do not get adequate 
calcium in their diet:
• Children age 9-13 
• Girls 14-18
• Women 51-70
• People > 70 years old 

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
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Calcium and Vitamin D: Fracture

• National Osteoporosis Foundation: eight 
studies (n= 30,970 participants): calcium 
plus vitamin D produced statistically 
significant 15 % reduced risk of  total 
fractures and 30% reduced risk of  hip 
fractures. 
• Calcium citrate/malate best for > 50 

years or taking drugs to suppress stomach 
acid. No need to take with food
• Take calcium 2-4 hours apart from 

medications (thyroid, bisphosphonates, 
phenytoin, tetracycline)

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
.

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 liver, skin of  animals

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

Many of  Us Are Deficient

• Serum 25(OH)D:
• Insufficiency: 21-29 ng/mL
• Deficiency: <20 ng/mL 

• 66.8 million: 12-20 ng/ml
• 23 million: less than 12 ng/ml
• Most people should take 1000-2000 

IU vitamin D3 per day

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

More Deficiency 
As We Age• Deficiency more severe in elders due 

to environmental and biological factors. 
• Less time outdoors, decreased 

synthesis 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 decline in renal 
function reduces vitamin D activation.
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Don’t Forget the Vitamin K

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

vitamin K2 in bone and cardiovascular 
health is reasonably supported 
scientifically, with 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.

Vitamin D and Cancer

• Review found 4 types of cancer benefit from supplementation 
during treatment: prostate, breast, colorectal and melanoma.
• Review:  30 studies show higher vitamin D status is strongly 

associated with better breast cancer survival
• Many treatments increase risk of  osteoporosis, warranting 

calcium and vitamin D supplements.

Kim Y, et al. Br J Cancer 2014; 110(11):2772-84. 

Jacobs ET, et al. J Cancer 2016; 7(3):232-40

Vitamin D and Colorectal Cancer

• Meta-analysis 11 studies (7718 patients): improvement in survival 
outcomes with increasing 25(OH)D concentrations. 
• Roughly 33% increase in survival in those with highest vitamin D levels 

compared to lowest. Studies included patients stages 1-IV cancer.

• Authors concluded “robust evidence of  association between higher 
blood 25(OH)D concentrations and better survival in CRC patients.”

Maalmi H, et al. Association between Blood 25-Hydroxyvitamin D Levels and Survival in Colorectal Cancer Patients: An Updated 
Systematic Review and Meta-Analysis. Nutrients 2018; Jul 13;10(7).

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).
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Elder berry
Sambucus nigra

• Long ethnobotanical history across many disparate 
cultures as a treatment for viral infections.
• S. nigra flowers approved by German Commission 

E for treatment of  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.

• Safety good cooked fruit and elder 
flowers.

• Cost good for elderberry extracts in 
marketplace. Given complexity of  
the antiviral activity, resistance is 
unlikely to occur. 

• Take elderberry extracts as instructed 
on label every 4 hours at first sign of  
infection.

https://naturalmedicines-therapeuticresearch-com.ezproxy4.library.arizona.edu/databases/food,-
herbs-supplements/professional.aspx?productid=434#dosing Accessed January 17, 2019

https://naturalmedicines-therapeuticresearch-com.ezproxy4.library.arizona.edu/databases/food,-herbs-supplements/professional.aspx?productid=434
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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.

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

• PPIs deplete magnesium.

• 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

Definitions

• Microbiome—collective genomes of  
microorganisms in particular 
environment

• Microbiota—community of  
microorganisms themselves.

• Lower diversity is marker of  dysbiosis
(microbial imbalance) in gut and is 
associated with autoimmune disease, 
obesity, metabolic conditions, and is 
common in elders.

Valdes AM, et al. BMJ 2018;361:k2179
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Birth
• In utero: sterile, no microbes
• Babies born vaginally covered in microbial 

film as pass through birth canal. 
• Babies born by C-section are colonized by 

skin microbes—very different species.
• Babies acquire microbes from everyone and 

everything they touch. 
• Where the baby is born, what type of  

delivery, if  breastfed or bottle fed – all these 
impact the microbiome for months or years 
after birth.  

• Many dietary, lifestyle 
and medications can 
dramatically impact the 
microbiome and ultimately 
impact human health.

From: Valdes AM, et al. Role of  gut microbiota 
in nutrition and health. British Medical Journal 
2018;361:j2179

It’s the Fiber Folks!
• Diets high in fiber and low in 

sugar increase Bifidobacteria, 
preventing toxins from passing 
through intestinal wall into 
bloodstream.
• Prebiotics: un-digestible plant 

fiber acts as food for microbiota.
• Bananas, onions, garlic, leeks, 

Jerusalem artichoke, apple skin, 
chicory root, dandelion greens, 
beans, wheat flour just a few 
examples of  prebiotic foods.

Obesity and Microbiota?

• Early disruption of  gut microbiota (C-
section, antibiotics) = too few 
Bifidobacteria can contribute to obesity.
• Diet high in sugar, simple carbs, and fat 

encourages growth of  microbes better at 
extracting energy from food, signaling body 
to store energy as fat.
• Bacteria transplanted from overweight mice 

to thin mice make the thin mice gain weight.
Federico A, et al. Gut microbiota, obesity and metabolic 

disorders. Minerva Gastroenterol Dietol 2017;63(4):337-344.
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Impact of  Certain Diets

• 21 healthy people had substantially 
different gut microbiota profiles after 
four weeks on gluten-free diet; 
significant reduction in key beneficial 
microbe species.
• Low FODMAP diets lead to significant 

reduction in Bifidobacterium and 
profound changes in the microbiota 
and metabolome; duration and clinical 
relevance are not known. 

Bonder MJ, et al. The influence of  a short-term gluten-free 
diet on the human gut microbiome. Genome Med 2016;8:45 
McIntosh K, et al. FODMAPs alter symptoms and the 
metabolome of patients with IBS: a randomised controlled 
trial. Gut 2017;66:1241-51. 

• Randomized placebo-controlled trial of  
Lactobacillus rhamnosus HN001 given 
from 35 weeks gestation to 6 months 
postpartum to women who were 
breastfeeding and 2 years for all infants. 
•At 2 years and 11 years: 54% reduction 

in eczema, 27% reduction hay fever, 
and 29% reduction in atopic 
sensitization to food and aeroallergens.

Wickens K, et al. Pediatr Allergy Immunol 2018; 29(8): 808-14

Oral Microbiota and Weight Gain?
Summary of  Systematic Review Analyzing the Role of  Probiotics on Clinical Outcomes

From: Valdes 
AM, et al. Role 
of  gut 
microbiota in 
nutrition and 
health. BMJ 
2018;361:j2179
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Risk of  GI Infection

• Meta-analysis 23 studies (n=300,000): 65% 
increase in C. difficile associated diarrhea 
amongst those taking a PPI.
• Users of  PPIs: 5 times the risk of  GI infections 

compared to those not taking these meds. 
• Review31 RCTs: moderate certainty evidence 

that probiotics are effective for preventing C. 
difficile associated diarrhea in both adults 
and children. Janarthanan S, et al. Am J Gastroenterol 2012;107:1001–10 

Hafiz RA, et al. Ann Pharmacother. 2018 Jul;52(7):613-622.
Goldenberg JZ, et al. Cochrane Database Syst Rev. 2017 Dec 
19;12:CD006095. 

Probiotics and Prebiotics 
• Review: 12 studies with children, 

adults, and elders not at high 
risk for URTI.
•Moderate-quality evidence: 

fewer people develop URTI 
when taking probiotics
•Moderate quality evidence: 

probably reduces duration of  a 
URTI by 2 days.

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

Hao Q, Dong BR, Wu T. Probiotics for preventing 
acute upper respiratory tract infections. Cochrane 
Database Syst Rev. 2015 Feb 3;(2):CD006895.

Vaccine Adjuvant

Lei WT, et al. Effect of  Probiotics and Prebiotics on 
Immune Response to Influenza Vaccination in Adults: 
A Systematic Review and Meta-Analysis of  
Randomized Controlled Trials. Nutrients. 2017 Oct 
27;9(11).

• Systematic review 20 studies concluded 
that “supplementation of  influenza 
vaccines with probiotics or prebiotics 
before vaccination increased the 
immunogenicity to specific influenza 
viral strains, including the H1N1, 
H3N2, and B strains.”
• Longer duration pre-supplementation, 

greater the response. Older the adult, 
the more protection offered. 
• Strains most active were L. casei, L. 

paracasei, and B. longum.

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

Clinical Resource Tool: www.usprobioticguide.com
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Click next to brand name to see evidence……

Evidence is ranked using grading system of  I, II, III. You can then 
see the references for your review.

http://www.usprobioticguide.com/PBCPediatricHealth.html?utm_source=pediatric_ind&utm_medium=civ&utm_
campaign=USA_CHART Accessed January 17, 2019

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

http://www.usprobioticguide.com/PBCPediatricHealth.html?utm_source=pediatric_ind&utm_medium=civ&utm_campaign=USA_CHART

