
Specialty Diagnostics for Nutritional 
Assessment:
Organix Comprehensive®
Pamela W. Smith, M.D., MPH, MS

Copyright 2020



Overview of Topics

• Brief review of related biochemistry

• Learn when to consider an Organix profile

• Review some of the most important markers in the Organix

•Organix case study

• Discuss treatment considerations

• Incorporating the Organix into clinical practice



What are Organic Acids?
•Organic (carbon containing) compounds that possess 
acidic properties

•Metabolic intermediates in many different biochemical 
pathways in the body
• Energy production
• Detoxification
•Metabolites of neurotransmitters and intestinal bacteria
• Biotransformation

•Accumulation of specific organic acids can signify 
metabolic inhibition or blockage
• Possibly due to nutrient deficiency, toxic interference, enzyme 
defect, and/or drug effect



C

Conceptual Framework: 
Functional Indicators of Nutrient Deficiency
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Organic Acids in Medical Literature

Qiu C, et al. Diabetes Res Clin Pract. 2014; 104(3): 393–400.



Xanthurenate
• Produced in tryptophan catabolism

• Functional marker of Vitamin B6 insufficiency

Rios-Avila L, et al. J Nutr. 2013;143(9):1509-19. 



Xanthurenate



Methylmalonate (MMA)
• Functional marker of Vitamin B12 insufficiency

• Intermediate in the catabolism of valine

• MMA is converted into succinyl‐CoA by methylmalonyl‐CoA mutase, a B12‐
dependent enzyme

Sun AL, et al. J Diabetes Res. 2014;2014:921616. 



Why not just measure vitamin B12 in serum?

“Several studies have suggested that the determination of 
serum or urinary methylmalonic acid could be a more reliable 
marker of cobalamin deficiency than direct cobalamin 
determination.”

Organix Rationale

Mayo Clinic Laboratories Interpretive Handbook, 2020



Organix Comprehensive®
• Energy production markers

• B‐Complex vitamin markers

• Methylation cofactor markers

• Neurotransmitters metabolism markers

• Oxidative damage and antioxidant markers

• Detoxification indicators

• Intestinal dysbiosis markers



When to Consider

• Mood imbalances
• Sleep disturbance
• Myalgia
• Fatigue
• Immune dysfunction



• Nutrient‐depleted diets
• Sports fitness
• Nutrient depletions 2° or 3°

to other interventions:
– Medications
– Special diets (vegan, etc.)
– GI surgeries (gastric bypass, 

gall bladder removal, etc.)

When to Consider



Case History



Case: 32 y/o Female
•Chief complaint: fatigue x 2 years
• Normal CBC, CMP, thyroid, and Fe 

•ROS: constipation and occasional 
loose stools; diagnosed with IBS by 
her primary doctor

•Abundance of processed foods in the 
diet

•No medications or dietary 
supplements

•Drinks a few glasses of wine per 
night; stays up very late and eats 
biggest meal at night; skips breakfast





Summary of Abnormal Findings 
(Continued)





Organix: Clinical Application of 
Findings



• Elevated Xanthurenate suggests a need for vitamin B6
• Elevated β‐Hydroxyisovalerate suggests a need for biotin

Rios‐Avila L, et al. J Nutr. 2013;143(9):1509‐19. 
Wolf, B. Genetics in Medicine. 2012;14:565–575.



Ueland, PM. et al. Mol Aspects Med. 2016;53:10‐27.
Beloborodova, N. et al. J Biomed Sci. 2012; 19(1): 89.

• Elevated Kynurenate suggests a need for vitamin B6
• Elevated p‐hydroxyphenyllactate suggests a need for antioxidant support



Ueland, PM. et al. Mol Aspects Med. 2016;53:10‐27.
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• Compounds of Bacterial or Yeast/Fungal Origin are created by organisms in the 
bowel, absorbed by the body, and excreted in the urine

• These organic acids can suggest dysbiosis, but can also be influenced by diet
• Dietary sources include: preserved foods, diet sodas, strawberries, high intake 

of polyphenols or phenylalanine





Additional testing Considerations

•Adrenal stress profile

• GI health testing

• Neurotransmitter testing

• Amino acids

• Fatty acids

• Toxic mold testing

• Lyme testing 

• Toxic element testing

• Nutrient testing



Clinical Connections:
NutrEval® Interpretation for Patients with Chronic Fatigue

Pamela W. Smith, M.D., MPH, MS
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•The NutrEval provides a 
framework for assessing 
functional nutrient needs 
in 5 key areas: 
•Antioxidants
•B Vitamins
•Digestive Support
•Essential Fatty Acids
•Minerals 

NutrEval: Comprehensive Nutritional 
Analysis





Alexanfer NB, et al. J Am Geriatr So. 2010;58(5):967‐975

Probable contributing mechanisms to fatigue:
• Decline in mitochondrial function
• Alterations in brain neurotransmitters
• Oxidative Stress
• Inflammation



WerbachMR, et al. AlternMed Rev. 2000;5(2):93‐108

A detailed review of the literature suggests a number of marginal nutritional 
deficiencies may have etiologic relevance. These include deficiencies of various 
B vitamins, vitamin C, magnesium, sodium, zinc, L‐tryptophan, L‐carnitine, 
coenzyme Q10, and essential fatty acids… It is likely that marginal deficiencies 
not only contribute to the clinical manifestations of the syndrome, but also are 

detrimental to the healing processes. 



40‐year‐old male with the chief complaint of fatigue for the last 4 years. He 
went to see a personalized medicine physician and had his hormones tested 
which were all optimal including his cortisol. 

PH: + appendectomy at the age or 24

SH: works as an autoworker in a plant

Meds: none. He is also not taking any nutrients. 

Diet: eats a healthy diet that is somewhat ketogenic. He drinks 6 ounces of 
coffee a day and dose not eat a lot of sugar. 

Exercise: cross fit 3 x a week for 45 minutes. Feels more tired after working 
out.

ROS: Patient sleeps 6 hours a night but it is un‐refreshed sleep. He has one 
bowel movement a day. He complains of indigestion. He also has headaches 
and difficulty concentrating. 

P/E:  is unremarkable except for patient appears older than stated age and 
looks tired.

NutrEval Case History



•A NutrEval test is a great test as a next step to evaluate 
his fatigue to try and find the etiology of his symptom. 

What Do You Want to Look at 
Next?









Kreb cycle dysfunction can 
be supported with specific 
nutrient co‐factors:
• CoQ10
• Carnitine
• B‐vitamins
• Magnesium
•Manganese
• Iron
• Glutathione
• Zinc
• Alpha lipoic acid

Fatigue Pattern: CAC/TCA



• Beta (β) –OH – butyric acid or BHBA (ketone body)
• Ketones are formed by the liver from fatty acids during periods of low food intake 
or starvation (i.e. fasting or anorexia), carbohydrate restrictive diets, prolonged 
intense exercise, alcoholism, and diabetes.

Fatigue Pattern: CAC/TCA



Fatigue Pattern: CAC/TCA





Fatigue Pattern: Organic Acids



Fatigue Pattern: Organic Acids



Fatigue Pattern: Organic Acids



Fatigue Pattern: Organic Acids



• Maldigestion and Dysbiosis Markers
• Pancreatic enzymes and/or probiotics

• Cellular Energy 
• Low energy metabolism: Amino acids
• High energy metabolism markers: B‐vitamins 
and/or CoQ10

• Neurotransmitter Metabolites
• High neurotransmitter metabolites: B‐vitamins 
and/or methylation

• Low neurotransmitter metabolites: Amino acid 
sufficiency

• Vitamin Markers
• B‐vitamins

• Toxin & Detoxification Markers
• Antioxidants

Fatigue Pattern: Organic Acids 
Review



Fatigue Pattern: Amino Acids



•Can provide an overall 
assessment of the 
proportions of the classes 
of fatty acids and their 
relationship to each other

•Specific information about 
Omega‐3 fatty acids: ALA, 
EPA and DHA

Fatigue Pattern: Fatty Acids



Fatigue Pattern: Fatty Acids



Fatigue Pattern: Fatty Acids



Fatigue Pattern: Amino Acids & 
Fatty Acids



Fatigue Pattern: Oxidative Stress



Fatigue Pattern: Elemental 
Markers



• Oxidative Stress Pattern
• Low glutathione, elevated lipid peroxides 
and/or 8‐OHdG, and low CoQ10
• Support when needed

• Nutrient Elements
• Support with diet or supplementation with low 
elements

• Toxic Elements
• Identify the source
• Eliminate or reduce the source
• Antioxidants
• Clearance (bowels and hydration)

Fatigue Pattern: Oxidative Stress 
and Elemental Markers



• Decline in mitochondria function & 
alteration in brain neurotransmitters 
• B‐vitamins, CoQ10, amino acids, 
and minerals

• Oxidative stress
• ID source, avoid/minimize, and 
support detoxification (hydration, 
antioxidants, elimination)

• Inflammation
• Essential fatty acids

• Genomic SNPs
• B‐vitamins, minerals, anti‐
oxidants, and anti‐inflammatory

Fatigue Pattern: Summary



•There are many ways to evaluate a patient for fatigue in 
a personalized medicine approach to healthcare.

•All the methods are designed to lead the patient to not 
just a resolution of their symptoms, but to also find the 
etiology or causes of the problem.

•The science is now here to help our patients achieve the 
optimal health that they desire. 

•Life is not about how to survive the storm, but how to 
dance in the rain!

Summary



Case Histories: Nutrients

Pamela W. Smith, M.D., MPH, MS Copyright 2020
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Micronutrient Testing



B Vitamins

Are water soluble and need to be taken twice 
a day





Case History
 55-year-old attorney who comes to see you because 

she says that her memory is not as sharp as it use to 
be. She is seeing a metabolic/anti-aging specialist who 
has her on natural hormones and the patient states 
that her memory has improved on them but her 
cognitive function is still not as sharp as it was when 
she was 30. 

 PH: unremarkable
 Meds: none. Does take EPA/DHA 2,000 mg qd
 SH: She works 18 hours a day 6-7 days a week and 

she drinks two gin and tonics each night
 PE: is unremarkable



What Do You Want To Look At 
In This Patient?





Vitamin B1 (Thiamine)
 Functions in the body

 Helps the body deal with stress
 Needed for metabolism of thyroid hormones
 Needed for synthesis of nucleic acids and 

coenzymes
 Needed for making aldosterone 
 Required for energy production (Krebs cycle)
 Required for proper nerve function
 Used in the synthesis of acetylcholine



Symptoms of B1 Deficiency
 Appetite decreased
 Bradycardia
 Cardiomyopathy
 CHF
 Confusion
 Edema
 Fatigue
 Forgetfulness



Symptoms of B1 Deficiency
 General weakness
 GI disturbances 
 Headaches
 Irritability
 Loss of appetite
 Mild depression
 Memory loss



Symptoms of B1 Deficiency (Cont.)
 Nervousness
 Peripheral neuropathy
 Poor memory
 Racing heart
 Sleep disturbance
 Vision problems



Causes of B1 Deficiency
 Alcohol
 Antibiotics
 Blueberries
 Brussels sprouts
 Coffee
 Diuretics
 Horseradish
 Oral contraceptives



Causes of B1 Deficiency (Cont.)
 Red beet root
 Seafood such as fish, shrimp, clams, and mussels
 Sugar
 Sulfa drugs
 Sulfites (as a food additive)
 Theophylline
 Tea



Vitamin B1
 Dosage: 10-100 mg
 High dosages of B1 may deplete the body of vitamin 

B6 or magnesium



Diseases That Can Be Helped With 
Vitamin B1

 Alcoholism
 Confusion
 Dementia
 Depression
 Fatigue
 Memory loss
 Neuropathy
 Pain



Case History
 34-year-old female who comes in to see you for dry, 

cracking skin. She has seen an endocrinologist and 
her thyroid function is optimal.

 She has also seen a dermatologist who gave her a 
“cream” to put on her skin but it has not helped. The 
dermatologist diagnosed her condition as seborrhic
dermatitis.

 The remainder of her history and physical are 
unremarkable except for she heard that taking a lot 
of vitamin C was good for her so she takes as much 
as she can.



What Do You Want To Look At 
In This Patient?





Vitamin B2 (Riboflavin)
 Functions of B2

 Involved with energy production
 Needed for healthy eyes
 Used for the production of antibodies
 Important for tissue repair
 Catalyzes reactions that process CHO, fats, and 

proteins
 Crucial to the cytochrome P450 system
 Needed for proper thyroid function



Vitamin B2 (Riboflavin)
 Involved in the metabolism of vitamin K
 Needed for energy metabolism
 Needed in the regeneration of glutathione
 Needed to convert vitamin B6, folic acid, vitamin A, 

and niacin into their active forms
 Used in lipid metabolism
 Important for the formation of aldosterone



Signs and Symptoms of B2 Deficiency 
 Angular stomatitis
 Cheilosis
 Depression
 Dry, cracking skin
 Glossitis
 Hyperemia and edema of the oral mucosa
 Light sensitivity



Signs and Symptoms of B2 Deficiency 
(Cont.)

 Normocytic, normochromic anemia with 
reticulocytopenia, leukopenia, and thrombocytopenia

 Peripheral neuropathy of the extremities 
characterized by hyperesthesia, coldness and pain, 
and also decreased sensitivity to touch, temperature, 
vibration, and position

 Seborrheic dermatitis around the nose, mouth, and 
scrotum/vulva



Substances That Reduce The 
Bioavailability of B2

 Adriamycin
 Alcohol
 Amitriptyline
 Antacids
 Caffeine
 Copper
 Imipramine
 Phenothiazines



Substances That Reduce The 
Bioavailability of B2 (Cont.)

 Phenytoin
 Saccharin
 Theophylline
 Tryptophan
 Vitamin B3
 Vitamin C
 Zinc



Vitamin B2
 Dosage: 10-100 mg 
 Side effects: none 



Diseases That Can Be Helped With 
B2

 Acne
 Alcoholism
 Arthritis
 Athlete’s foot
 Baldness
 Cataracts
 Depression
 Diabetes



Diseases That Can Be Helped With 
B2 (Cont.)

 Diarrhea
 Failure to detoxify effectively
 Hysteria
 Indigestion
 Light sensitivity
 Migraines
 Nerve damage



Diseases That Can Be Helped With 
B2 (Cont.)

 Reddening of eyes
 Scrotal skin changes
 Seborrhic dermatitis
 Skin changes around the mouth
 Stress
 Visual changes



Case History
 60-year-old male who comes into your office wanting 

to know what he can do to lower his cholesterol. He 
states that he has been on a statin drug, and that it 
has worked fine for him but now he has a high 
lipoprotein a level from the use of the statin drug.

 PH: unremarkable
 SH: owns a factory that he started with his brother
 FH: Father died of acute MI at the age of 62
 Meds: none. Takes a MVI
 P/E: per his cardiologist is unremarkable



What Do You Want To Look At 
In This Patient?





Vitamin B3
 Includes both niacin and its derivative niacinamide
 Is used in at least forty chemical reactions in the body
 Lowers cholesterol
 Taking niacin by itself may elevate homocysteine 



Functions of Niacin In The Body
 Can decrease lipoprotein A
 Can lower LDL and raise HDL cholesterol
 Decreases fibrinogen
 Involved in energy production 
 Lowers triglycerides
 Provides energy to convert cholesterol to 

pregnenolone



Functions of Niacin In The Body 
(Cont.)

 Needed for the proper function of the adrenal glands
 Used in the metabolism of CHO, proteins and fats
 Used in the metabolism of tryptophan and serotonin



Symptoms of Niacin Deficiency
 Anorexia
 Confusion
 Depression
 Dermatitis
 Fatigue
 Headaches
 Inability to detoxify
 Indigestion



Symptoms of Niacin Deficiency 
(Cont.)

 Insomnia
 Irritability
 Mouth ulcers
 Muscle weakness
 Nausea 
 Pellagra
 Skin changes around the mouth



Niacin Status
 Supplies of tryptophan and pyridoxine are important 

determinants of niacin levels.
 Excess levels of leucine may antagonize niacin 

synthesis and/or utilization.
 Zinc may also play a role in the pyridoxine-dependent 

metabolic conversion of tryptophan to niacin. 



Niacin
 Dosage: 50-3,000 mg
 Should be prescribed by physician to use if using 

more than 100 mg a day
 Side effects: niacin flush
 High dose or extended release can cause liver 

damage, peptic ulcers, high uric acid levels or glucose 
intolerance

 Do not take niacin with a statin drug—may cause 
rhabdiomyolysis



Niacin (Cont.)
 High chronic intake of nicotinamide may deplete 

methyl groups due to the elevated demand for 
methylation to excrete this vitamin.



Diseases That Can Be Helped With 
Niacin

 Acne 
 Depression
 Diabetes
 Hypercholesterolemia
 Hypertriglyceridemia
 Intermittent claudication
 Low HDL



Diseases That Can Be Helped With 
Niacin (Cont.)

 Memory loss
 Osteoarthritis
 Dysmenorrhea
 Parkinson’s disease
 Rheumatoid arthritis
 Lowers lipoprotein a



Case History
 50-year-old female who presents to your office for 

“burning feet”. Her PCP checked her for diabetes and 
her FBS, fasting insulin, HgBA1C and 2-hour GTT are 
all normal. She wants to know what else she can be 
done. 

 Remainder of her history and physical are 
noncontributory except that she is currently using an 
estradiol patch. She had a hysterectomy 5 years ago.



What Do You Want To Look At 
In This Patient?





Vitamin B5 (Pantothenic Acid)
 Functions in the body

 Involved in the metabolism of CHO, fats and 
proteins

 Aids in the formation of antibodies
 Aids in wound healing
 Helps with fatty acid transport
 Helps the body use other vitamins
 Needed for the synthesis of coenzyme A



Vitamin B5 (Pantothenic Acid) 
(Cont.)

 Stimulates adrenal glands
 Used in RBC production
 Used in the synthesis of amino acids
 Used to make vitamin D



Symptoms of B5 Deficiency
 Adrenal exhaustion
 Allergies
 Arthritis
 Burning sensation in feet
 Constipation
 Decreased antibody formation
 Decreased production of HCL in stomach
 Depression



Symptoms of B5 Deficiency (Cont.)
 Duodenal ulcers
 Eczema
 Enlarge, chunky, furrowed tongue
 Fatigue
 Gout
 Graying hair
 Headache



Symptoms of B5 Deficiency (Cont.)
 High blood pressure
 Insomnia
 Intestinal inflammation
 Muscle cramps
 Nerve degeneration
 Restlessness
 Upper respiratory tract infections
 Vomiting



Causes of B5 Deficiency
 Caffeine
 Estrogen supplementation
 Sleeping pills



Diseases That Can Be Helped With 
B5

 Acne
 Adrenal dysfunction
 Allergies
 Cold sores
 Detoxification
 Hypertriglyceridemia
 Genital herpes



Diseases That Can Be Helped With 
B5 (Cont.)

 Fatigue 
 Infection
 Osteoarthritis
 Rheumatoid arthritis
 Shingles
 Ulcerative cholitis



Vitamin B5
 Dose: 25 to 50 mg BID



Case History
 25-year-old female presents to your office with the 

chief complaint of bilateral carpal tunnel syndrome. 
Her internist ran thyroid studies and they are normal. 
She wants to know what else she can do to help the 
carpal tunnel syndrome besides wearing splints and 
having surgery.

 Meds: Tetracycline BID for acne



Case History (Cont.)
 SH: Pt. is a secretary and spends a lot of her day 

typing on a computer. Her employer has gotten her a 
better chair at the right height to try and 
egonomically help with her carpel tunnel syndrome.

 Remainder of history and physical are 
noncontributory.



What Do You Want To Look At 
In This Patient?





Vitamin B6 (Pyridoxine)
 Is a cofactor for over 100 different enzymes
 As one ages the ability to utilize B6 declines



Vitamin B6 (Pyridoxine) (Cont.)
 Functions of B6 in the body

 Detoxifies chemicals
 Involved in strengthening connective tissue
 Key to the synthesis of several neurotransmitters
 Needed for the absorption of fats and proteins
 Needed for the immune system
 Essential for the production of HCL acid



Vitamin B6 (Pyridoxine) (Cont.)
 Functions (cont.)

 Needed for the transfer of amino groups
 Used in the metabolism of amino acids
 Involved in the methylation process
 Needed for REM sleep



Signs and Symptoms of B6 Deficiency
 Cheilosis
 Depression
 Fatigue
 Glossitis
 Hyperactivity
 Impaired cellular immunity
 Insomnia
 Irritability



Signs and Symptoms of B6 Deficiency 
(Cont.)

 Mental confusion
 Mouth ulcers
 Nervousness
 Numbness
 Peripheral neuropathies
 Skin lesions around the mouth
 Stomatitis
 Weakness



Causes of B6 Deficiency
 Aminoglycosides
 Amphetamines
 Antidepressants
 Bumetanide
 Cephalosporins
 Cigarette smoking
 Cortisone
 DES



Causes of B6 Deficiency (Cont.)
 Dopamine
 Estrogen supplementation
 Ethacrynic acid
 Excessive exercise
 Fluroquinolones
 Food additives (FDC yellow #5)
 Hydralazine
 Hydrochlorothiazide



Causes of B6 Deficiency (Cont.)
 Isoniazid
 Macrolides
 Oral contraceptives
 Penicillamine
 Penicillins
 Pesticides
 Phenelzine



Causes of B6 Deficiency (Cont.)
 Quinestrol
 Raloxifene
 Sulfonamides
 Tetracylcines
 Theophylline
 Torsemide 
 Trimethoprim



Vitamin B6
 Dose: 30-500 mg
 Dosages higher than 500 mg/day can cause a 

neuropathy
 Do not use in patients taking levodopa unless also 

using a decarboxylase inhibitor since B6 can interfere 
with L-dopa.



Diseases That Can Be Helped With 
B6

 Asthma
 Artherosclerosis
 Autism
 Carpal tunnel syndrome
 Constipation
 Depression
 Diabetes



Diseases That Can Be Helped With 
B6 (Cont.)

 Eczema
 Epilepsy
 Infertility
 Irritability
 MSG sensitivity
 Nausea and vomiting related to pregnancy
 Nervous system dysfunction



Diseases That Can Be Helped With 
B6 (Cont.)

 Osteoporosis 
 PMS
 Prevention of calcium oxalate kidney stones
 Schizophrenia
 Seborrheic dermatitis
 Sickle cell disease



Supranutritional Doses of B6 and 
Their Usages 

 Chinese restaurant syndrome
 Studies have shown that Chinese restaurant 

syndrome may respond to vitamin B6 (50 mg/day).
 Ibid., Combs, p. 326.



Case History
 34-year-old female presents to your office for hair 

loss. She has seen a dermatologist who tested her 
DHT level and it is normal. She wants to know what 
else she can do. She brings in a bag with hair in it to 
show you how much hair she lost this morning in the 
shower.

 SH: She owns her own quilting shop and the 
struggling economy has caused her to lay off all of her 
employees and she is now working at her store 12 
hours a day 6 days a week.



Case History (Cont.)
 Meds: Armour thyroid 60 mg qd
 ROS: Is unremarkable except she has brittle nails.
 Physical examination is negative except for her hair 

which has patchy spots of thinning hair.



What Do You Want To Look At 
In This Patient?





Biotin (Vitamin B7)
 Is made in the GI tract 
 Functions

 Increases insulin sensitivity
 Needed for fatty acid synthesis
 Strengthens nails
 Helps maintain healthy hair
 Used in energy metabolism



Symptoms of Biotin Deficiency
 Cradle cap (in newborns)
 Dandruff
 Depression
 Hair loss
 Hallucinations
 Localized numbness and tingling
 Muscle pain



Signs and Symptoms of Biotin 
Deficiency

 Decreased appetite/anorexia
 Depression
 Dermatitis
 Glossitis
 Hepatic steatosis
 Hypercholesterolemia



Signs and Symptoms of Biotin 
Deficiency (Cont.)

 Nausea
 Reduced appetite
 Scaly dermatitis
 SIDS

 Marginal biotin status may play a role in the 
development of SIDS.

 Studies have shown that die of SIDS have a lower 
hepatic concentration of biotin.
 Ibid., Combs, p. 340.



Causes of Biotin Deficiency
 Aging process
 Alcohol excess
 Anticonvulsants
 Athletic competition
 Patients that have suffered significant burns
 Partial gastrectomy or other causes of achlorhydria 
 Raw egg white ingestion



Biotin
 Vegetarian diet increases biotin levels
 Dosage: 300-600 micrograms 

 May use up to 5 mg a day for improvement in hair 
and nails

 No C/I



Diseases That Can Be Helped With 
Biotin

 Brittle nails
 Diabetes
 Diabetic neuropathy
 Seborrheic  dermatitis
 Hair loss



Case History
 60-year-old male who presents to your office wanting 

to have his homocysteine level tested. 
 FH: He states that his brother just found out that he 

had a high level and that their father had an MI at the 
age of 64 and then died of an MI at the age of 67. His 
mother died at the age of 78 of a CVA and she had 
dementia for 4 years before her death.

 PH: + rheumatoid arthritis
 Meds: Methotrexate. He could not tolerate other 

med
 SH: owns a bakery and starts work every day at 4am



Case History (Cont.)
 ROS: weight gain o 20 pounds over the last five years, 

also has fatigue and pain in his hands and right knee 
that is worse in the am

 P/E: BP 102/94. Patient appears older than stated age. 
Tenderness and swelling with joint deformity in hands 
bilaterally.



What Do You Want To Look At 
In This Patient?





Folic Acid (Vitamin B9)
 Functions of folic acid in the body

 Detoxifies hormones such as estrogen
 Detoxifies phenols
 Essential for CNS function
 Essential for DNA synthesis
 Involved in methylation
 Metabolic conversion of dopamine
 Needed for the synthesis of hemoglobin



Folic Acid (Vitamin B9)
 Functions (cont.)

 Needed for proper health of all tissues, especially 
mucous membranes 

 Produces complex phospholipids for neurological 
function

 Produces SAMe
 Protects babies from neural tube defects such as 

spina bifida



Symptoms of Folic Acid Deficiency
 Birth defects affecting the neural tube
 Decreased resistance to infection
 Depression
 Diarrhea
 Drowsiness
 Graying hair
 Indigestion
 Insomnia



Symptoms of Folic Acid Deficiency 
(Cont.)

 Inflamed tongue that is smooth and shiny
 Irritability
 Mental illness
 Numbness or tingling in hands and feet
 Slow, weakened pulse
 Toxemia
 Weakness
 Wound healing is impaired



Problems Associated With Folic Acid 
Deficiency

 Adrenal dysfunction
 Anemia
 Depression
 Impaired synthesis of estrogen and progesterone
 Increased number of ovarian cysts
 Increased risk of cervical cancer
 High homocysteine
 Low vitamin C levels



Causes of Folic Acid Deficiency
 Atrophic gastitis
 Alcohol
 ASA
 Barbiturates
 BCP
 Carbamazepine
 Celecoxib
 Celiac disease



Causes of Folic Acid Deficiency 
(Cont.)

 Cholestyramine
 Cimetidine and other gastric acid suppressants
 Colestipol
 Corticosteroids
 Ethosuximide
 Famlotidine
 Fosphenytoin
 5-Fluorouracil



Causes of Folic Acid Deficiency 
(Cont.)

 Genetic disorders
 Hydrochlorothiazide
 Indomethacin
 Lactation
 Metformin
 Methotrexate
 NSAIDs
 Phenobarbital



Causes of Folic Acid Deficiency 
(Cont.)

 Phenytoin
 Pregnancy
 Primidone
 Rantidine
 Salsalate
 Sulfasalazine
 Tobacco



Causes of Folic Acid Deficiency 
(Cont.)

 Triamterene
 Trimethoprim
 Tropical sprue
 Valproic acid



Folic Acid
 Always check B12 since supplementation of folic acid 

may mask a B12 deficiency.
 Side effects of large doses of folic acid

 Insomnia, irritability, GI symptoms
 Do not use high doses of folic acid if the patient is 

taking phenytoin
 Folic acid supplementation can interfere with seizure 

medications such as valproic acid, carbamazepine, and 
primidone.



Diseases That Can Be Helped With 
Folic Acid

 Prevention of neural tube defects and cleft palate
 Cancer prevention
 Cervical dysplasia
 Depression
 Gingivitis
 Gout
 Lowers homocysteine
 Psoriasis
 Restless leg syndrome



Case History
 57-year-old male who goes into to see you for 

“ringing in his ears”. He states that his doctor put him 
on Lasix and it has helped somewhat but his still has 
some ringing. He wants to know if there is any other 
medication or anything else that will take away this 
symptom.

 SH: works as a CPA 
 FH: + mother hypertension and father has diabetes
 Remainder of history and physical are unremarkable 

except for he takes a lot of antacids



What Do You Want To Look At 
In This Patient?





Vitamin B12 (Cobalamin)
 Functions of B12

 Essential for DNA synthesis
 Facilitates the metabolism of folic acid
 Functions as a methyl donor
 Helps synthesize proteins
 Involved in the neurotransmitter production
 Needed for carnitine metabolism



Vitamin B12 (Cobalamin) (Cont.)
 Functions

 Used for nervous system function
 Needed for RBC metabolism
 Required for proper digestion



Symptoms of B12 Deficiency
 Confusion
 Constipation
 Decreased estrogen in women
 Decreased progesterone in women
 Depression
 Diarrhea
 Dizziness
 Drowsiness



Symptoms of B12 Deficiency (Cont.)
 Elevated levels of homocysteine
 Fatigue
 Hallucinations
 Increased cortisol levels
 Insomnia
 Irritability
 Memory loss
 Moodiness



Symptoms of B12 Deficiency (Cont.)
 Numbness and tingling of extremities
 Poor appetite
 Ringing in ears
 Sore tongue
 Stiffness
 Weakness



Causes of B12 Deficiency
 Antacids 
 Digestive disorders
 Nitrous oxide
 Potassium citrate and choloride
 Medications



Medications That Deplete B12 From 
The Body

 Aminoglycosides
 Cephalosporins
 Cholesterol lowering medications
 Cholestyramine
 Cimetidine
 Colchicine
 Cotrimoxazole



Medications That Deplete B12 From 
The Body (Cont.)

 Famotidine
 Fluoroquinolones
 Histamine blockers
 Lansoprazole
 Macrolides
 Metformin
 Neomycin
 Nizatidine



Medications That Deplete B12 From 
The Body (Cont.)

 Omeprazole
 Oral contraceptive
 Penicillin
 Phenytoin
 Ranitidine
 Sulfonamides
 Tetracylines
 Trimethoprim
 Zidovudine



Diseases That Can Be Helped With 
B12

 AIDS
 Anemia
 Anxiety
 Asthma
 Ataxia
 Bell’s palsy
 Dementia



Diseases That Can Be Helped With 
B12 (Cont.)

 Depression
 Epilepsy
 Fatigue
 Hepatitis
 Infertility
 Insomnia
 Irritability



Diseases That Can Be Helped With 
B12 (Cont.)

 RLS
 MS
 Neuropathy 
 Numbness
 Psychosis
 Retinopathy
 Sciatica



Diseases That Can Be Helped With 
B12 (Cont.)

 Seborrheic dermatitis
 Tingling
 Tinnitus
 Trigeminal neuralgia
 Vitiligo
 Xanthelasma



Case History
 47-year-old female with the chief complaint of 

insomnia. She has been taking sleeping pills for the 
last 10 years. She states that she saw an anti-aging 
physician that gave her progesterone and it has 
helped the insomnia somewhat but she is still having 
problems getting to sleep because she is very 
anxious.

 Remainder of history and physical are 
noncontributory.



What Do You Want To Look At 
In This Patient?





Inositol
 Inositol is part of the vitamin B complex
 Functions of inositiol

 Can reduce LDL
 Has a calming effect
 Helps form lecithin
 Aids in the prevention of atherosclerosis
 Involved in augmenting effects of neurotransmitter 

release



Inositol
 Functions (cont.)

 Improves quality of sleep
 Involved with metabolizing fats and cholesterol
 Supports the metabolism of estrogen and 

progesterone
 Used to treat depression and panic disorders



Symptoms of Inositol Deficiency
 Anxiety
 Depression
 Difficulty falling asleep
 Fibroids
 PMS



Causes of Inositol Deficiency
 CAFFEINE!!!!



Inositol
 Dosage: 200 mg to 12 grams qd
 Dosages larger than 200 mg should be supervised by 

a health care practitioner
 C/I: Not to be used in patients with renal failure



Diseases That Can Be Helped With 
Inositol

 Depression
 Fibroids
 Liver disease
 Neuropathy
 Panic attacks
 PMS
 Premature infants
 Psoriasis



Conclusion

Nutritional depletions are a common issue 
with patients that can cause significant 
symptoms and/or disease states. 

It is important to measure levels of vitamins, 
minerals, and amino acids to help prevent 
and treat disease and to aid the patient in 
keeping their health as optimal as possible.



Conclusion (Cont.)

Medicine now has reached 
a crossroads. We  have the 
capability to individualize 
and customize care for 

each patient. 

Medicine now has reached 
a crossroads. We  have the 
capability to individualize 
and customize care for 

each patient. 

One size does not fit all.One size does not fit all.

Customized care requires 
the measurement of 

nutrients.

Customized care requires 
the measurement of 

nutrients.


