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D,  Ar osio B,  M ar zet t i E,  Calvani R,  Cesar i M .  Nut rit ional St at us as a Mediat or  of  Fat igue and I ts Under lying M echanism s in O lder  People.  Nut r ient s.  2020;12( 2) : 444.  Published 2020 Feb 10.  doi: 10. 3390/ nu12020444

Fatigue

Typically underestimated by healthcare professionals

Reduced stamina is considered to be unavoidable with aging

Inadequate nutrition is a frequent factor

Many considerations as a primary care physician for underlying causes 

Roy S,  Sher m an A,  M onar i- Spar ks M J,  Schweiker  O ,  Hunt er  K.  Cor r ect ion of  Low Vit am in D I m pr oves Fat igue:  Ef f ect  of  Cor r ect ion of Low Vit am in D in Fat igue St udy ( EViDiF St udy) .  N Am  J M ed Sci.  2014; 6( 8) : 396- 402.  doi: 10. 4103/ 1947- 2714. 139291

Patients who suffer from fatigue have a higher mortality,  morbidity, and disability especially after middle age
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Fatigue definition

Tiredness

Exhaustion
Low vitality

Anergia
Weakness
Lassitude

Most widely used: Tiredness : trans itory decrease of s trength and energy, can be relived by s leep and rest

Energy is provided by food

The major energy fuel for the brain is glucose

When that is reduced the brain uses lactate, MCTs and ketone bodies

The brain is always metabolically active and consumes energy regardless of  the 

absence of  a task

Local neuronal activity changes during sensory or motor stimulation and during 
sleep vs. waking

Physical and Mental Fatigue
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Mental and Physical Fatigue

Energy from calories not meeting ongoing demand 

of brain and muscle create mental and physical fatigue

Under rest daily expenditure:

Highest for heart and kidney: approximately 330 kcal/kg

Brain (approximately 250 kcal/kg)

Liver (200 kcal/kg)
Resting skeletal muscle needs approximately 13 kcal/kg

Average adult weight of these organs, brain (1.33 kg) and muscle (26.3 kg) 

emerge as the most metabolically active structure even at rest. 

Fatigue can also be the end result of underlying muscle fatigue

Tardy AL, Pouteau E, Marquez D, Yilmaz C, Scholey A. Vitamins and Minerals for Energy, Fatigue and Cognition: A Narrative Reviewof the Biochemical and Clinical Evidence. Nutrients. 

2020;12(1):228. Published 2020 Jan 16. doi:10.3390/nu12010228                                                                

B1, B2, B3, B5, B6, B8, B9, B12 and C

Iron, Magnesium and Zinc

Play a role in physical and mental fatigue 

and cognitive functions

The Supply of O2 to Muscles and Brain 
Can Affect Fatigue

Brain consumes approximately 3.5 mL O2 per minute and per 100g of tissue 
corresponding to 20% of the oxygen needs of the whole body

Compromised oxygen delivery can harm the brain: chronic hypoxia results in impaired intellectual function

Resting muscle consumes 1 ml O2 per minute and per 100 mg of tissue but oxygen consumption 
can increase up to 50 fold in contracting muscle when exercises and this enable enhanced performance 

During anemia, oxygen delivery is impaired with consequences for not only cognitive 
and physical performance but perceived fatigue and tiredness
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ction , chronic inflammatory status, skeletal muscle modifications, nutritional deficiencies and sleep dis

General cardiac function and reduced aerobic capacity can influence fatigue

n is related by increasing heart rate, blood pressure, respiratory rate, muscle tone and oxygen consump

Anemia
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400 types of anemia

Not enough RBC

Anemia occurs in the body when ……

Red blood cell levels are low due to one of the following reasons:

Your body can’t make enough hemoglobin 
Your body makes hemoglobin, but the hemoglobin doesn't work correctly
Your body doesn’t make enough red blood cells
Your body breaks down red blood cells too quickly

RBC are produced in the bone marrow and released into circulation with 1% removed each day

Imbalance in production to removal or destruction leads to anemia 
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Tur ner  J ,  Par s i M ,  Badir eddy M .  Anem ia.  [ Updat ed 2021 Apr  19] .  I n:  St at Pear ls  [ I nt er net ] . Tr easur e I sland ( FL) :  St atPear ls  Pu blishing;  2021 J an- .  Available f r om :  ht t ps : / /www. ncbi. nlm . nih. gov/books/NBK499994/

Anemia

Etiology, acuity of  onset and co-morbidities especially cardiovascular disease determines symptoms
Most have symptoms when Hgb is below 7.0 g/dl

Erythropoietin (EPO) made in the kidney stimulates RBC production 

Tissue hypoxia stimulates EPO production and these levels are inversely proportional to the Hgb concentration
But in chronic disease, EPO are usually elevated

Normal ranges
Men 13.5-18 g/dL

Women 12.0-15.0 g/dL
Childen 11.0-16 g/dL

In Pregnancy greater than 10.0 g/dL

Anemia

Affects 1/3 of global population

Prevalence increases with age
M/c in women of reproductive age, who are pregnant or in the elderly

More than 20% over the age of 85
50-60% in nursing home population

Elderly: 1/3 have a nutritional deficiency as the cause, 1/3 evidence of renal failure or chronic inflammation

Other at risk groups: alcoholics,  homeless, abused or neglected individuals

New onset anemia especially over 55 should be considered cancer until otherwise ruled out

Especially true in men

History & Physical 

Obvious Bleeding

Food Diary

Consumption of non food substances

Bulky or fatty stool/Odor

Surgery

Family History

Medications 
Include pelvic and rectal Exam
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Any Symptoms?

Tired
Weak

Restless legs

Lethargy
SOB

Syncope/Dizzy
Headaches

Chest pain
Reduced exercise tolerance

Brittle shaped nails
Pale, dry, bruised skin

Taste changes
Ringing in the ears
Tongue soreness

Restless legs
Hair loss

Pica
NONE

Signs  to look for: 

Cool  skin
Tachypnea (rapid breathing)

Orthostatic hypotension

Pallor of the 

conjunctiva

“Boxcars” or “sausaging” of retinal veins: suggestive of 
hyperviscosity  which can be seen in  

myelofibrosis

Jaundice- elevated bilirubin is seen in  several 

hemoglobinopathies, liver diseases and other forms of 

hemolysis

Lymphadenopathy: suggestive of lymphoma or 

leukemia

Glossitis and cheilitis: iron/folate deficiency, 

alcoholism, pernicious anemia

HEENT
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Abdominal Exam 

Splenomegaly: hemolysis,  lymphoma, leukemia, myelofibrosis
Hepatomegaly: alcohol,  myelofibrosis

Scars: Gastrectomy, decreased absorptive surface with the loss of terminal ileum leads to B12 deficiency
Cholecystectomy, cholesterol and pigmented gallstones common in sickle cell and hereditary spherocytosis

Cardiovascular Exam 

Tachycardia
Systolic flow murmur

Severe anemia may lead to high output heart failure

Neurologic: decreased proprioception and vibration: Deficiency of B12

Skin

Hgb less than 9: Pallor of mucous membranes, nail beds, palmar creases
Petechiae:  thrombocytopenia, vasculitis

Dermatitis herpetiformis:  IDA due to malabsorption like Celiac
Koilonychia: IDA 
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Hemolysis during phlebotomy

Acute blood loss from trauma

Chronic Disease:  renal failure, malignancies, autoimmune conditions

Bone marrow inf iltration: consider in patient with weight loss and fatigue

Patients with paresthesias, vegan/vegetarian, gastric bypass:  
Macrocytic anemia with B12/folate def iciency

Hemolytic anemia: jaundice, dark urine

Acute upper/lower GI bleed: trauma, carcinoma, peptic ulcer disease, NSAIDs

Untreated anemia can lead to organ failure and even death

If pregnant with anemia concerns are premature labor and low birth weight

iovascular complications incude MI, angina, high output heart failure, arrhythmias and cardiac hypertrop

Severe iron deficiency can lead to restless legs syndrome

Severe anemia at a young age can lead to impaired neurolocgical development 

Complications

Most common cause low iron

Pernicious: lack or poor absorption of B12

Folate deficiency

Sickle cell and thalassemia are inherited (can cause heart problems)

If you lack hormones to make RBC 

such as hyperthyroidism, hypothyroidism, advanced kidney disease, lupus

Ulcers,  hemorrhoids,  gastritis 

Aplastic: damaged bone marrow can’t make enough RBC

Myelodysplastic Anemia
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Nem et h E,  G anz T.  Anem ia of  inf lam m at ion.  Hem at ol O ncol Clin Nor t h Am .  2014 Aug; 28( 4) : 671- 81,  vi.  doi:  10. 1016/ j. hoc. 2014. 04. 005.  Epub 2014 M ay 28.  PM I D:  25064707;  PM CI D:  PM C4115203.

Anemia of Inflammation (AI) 
or anemia of chronic disease (ACD)

is the second most prevalent anemia after IDA 

and the most frequent anemic entity observed 
in hospitalized or chronically ill patients

Inflammation is a contributing factor to anemia
Must treat underlying disease

Rule out Causes

Bleeding

Menstruation
GI blood loss

Repeated blood draws for diagnosis

Nem eth E, Ganz T. Anemia of in flamm ation. Hem ato l  Onc ol  Clin  North Am . 2014 Aug;28(4):671-81, vi . do i : 10.1016/j.hoc .2014.04.005 . Epub 2014 M ay  28. PM ID: 25064707; PMCID: PMC4115203.
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Vitamin Deficiency

Cobalamin: impaired erythropoiesis, hemolysis
Folic Acid: impaired erythropoiesis, hemolysis

Nem eth E, Ganz  T. Anem ia of in flamm ation. Hemato l  Onc ol  Cl in  North Am . 2014 Aug;28(4):671 -81, v i. do i: 10.1016/j.hoc.2014.04.005 . Epub 2014 M ay 28. PMID: 25064707; PM CID: PM C4115203.

Vitamin D : increased hepcidin formation and iron retention

Hemolysis

Autoimmune disease: immunoglobulin or complement mediated
Infectious Disease

Malignancies 

Nem et h E,  G anz T.  Anem ia of  inf lam m at ion.  Hem at ol O ncol Clin Nor t h Am .  2014 Aug; 28( 4) : 671- 81,  vi.  doi:  10. 1016/ j. hoc. 2014. 04. 005.  Epub 2014 M ay 28.  PM I D:  25064707;  PM CI D:  PM C4115203.

Renal Dysfunction

Reduced hepcidin excretion: iron retention and impaired absorption
Reduced EPO formation:  impaired erythroid maturation

Uremic toxins: impaired erythroid progenitor differentiation

Nem eth E, Ganz  T. Anem ia of in flamm ation. Hemato l  Onc ol  Cl in  North Am . 2014 Aug;28(4):671 -81, v i. do i: 10.1016/j.hoc.2014.04.005 . Epub 2014 M ay 28. PMID: 25064707; PM CID: PM C4115203.
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Infection

Helicobacter pylori infection
Parvovirus B19, CMV, EBV, HIV, Hepatitis C

Leishmania, Plasmodium

Nem et h E,  G anz T.  Anem ia of  inf lam m at ion.  Hem at ol O ncol Clin Nor t h Am .  2014 Aug; 28( 4) : 671- 81,  vi.  doi:  10. 1016/ j. hoc. 2014. 04. 005.  Epub 2014 M ay 28.  PM I D:  25064707;  PM CI D:  PM C4115203.

Cytotoxic chemotherapy
Nonsteroidal anti rheumatics

ACE blockers, proton pump inhibitors, neuroleptics
Antiplatelet therapy

Heparins
Radiotherapy

Medication

Nem et h E,  G anz T.  Anem ia of  inf lam m at ion.  Hem at ol O ncol Clin Nor t h Am .  2014 Aug; 28( 4) : 671- 81,  vi.  doi:  10. 1016/ j. hoc. 2014. 04. 005.  Epub 2014 M ay 28.  PM I D:  25064707;  PM CI D:  PM C4115203.

Hormones

Estrogens
Testosterone

Thyroid hormones

Nem eth E, Ganz  T. Anem ia of in flamm ation. Hemato l  Onc ol  Cl in  North Am . 2014 Aug;28(4):671 -81, v i. do i: 10.1016/j.hoc.2014.04.005 . Epub 2014 M ay 28. PMID: 25064707; PM CID: PM C4115203.
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Genetic Polymorphisms

Transferrin
Hepcidin

Nem eth E, Ganz  T. Anem ia of in flamm ation. Hemato l  Onc ol  Cl in  North Am . 2014 Aug;28(4):671 -81, v i. do i: 10.1016/j.hoc.2014.04.005 . Epub 2014 M ay 28. PMID: 25064707; PM CID: PM C4115203.

Dietary Habits

Low heme iron content

Obes ity

Increased hepcidin levels

Hematologic Malignancies

Myelodysplasia
Smoldering lymphoma 

Age related Factors

Chronic inflammatory status 
based on chronic diseases, 

renal impairment,  vitamin deficiencies, 
subclinical myelodysplasia 

Nem et h E,  G anz T.  Anem ia of  inf lam m at ion.  Hem at ol O ncol Clin Nor t h Am .  2014 Aug; 28( 4) : 671- 81,  vi.  doi:  10. 1016/ j. hoc. 2014. 04. 005.  Epub 2014 M ay 28.  PM I D:  25064707;  PM CI D:  PM C4115203.

Many patients with AI also have true iron deficiency 

Children with AI and chronic inflammatory diseases risk true IDA due to growth and 

the expansion of red cell mass needing more iron

Hepcidin level is valuable:  increased in AI, reduced with concomitant IDA
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Oral iron for AI with true Iron deficiency with mild inflammation

If in chronic heart failure use IV iron

Take iron in am at a minimum dose of 50 mg

Ascorbic acid and overnight fasting increases iron bioavailability

PPIs, milk products, and tea decrease iron absorption

Low B6, B9 and B12 can create anemia
Folate cycle needed to generate the active form of B9 and is dependent on B12

Methycobalamin leads to the  synthesis of methionine from homocysteine

B6 aids homocysteine catabolism to convert into cystine

Deficiency of B6, B9 or B12 can increase homocysteine levels 

Chronic deficiency in B6 may trigger microcytic anemia

Depends on cause of the anemia
Start iron, B12 and folate immediately

IF IDA treat for at least 3 months post normalization

If acute blood loss treat so it is stopped early for best prognosis



10/4/2023

16

Food Allergies/Poor 

Diet/Nutrient Deficiencies

Whole proteins: one or more chains of amino acids bound together by peptide bonds

he gastrointestinal tract and begin to undergo digestion with hydrochloric acid of the stomach, breaking bonds

Better food sensitivity testing

Small intestine: larger polypeptides are broken into smaller 

peptides and smaller peptides are further digested into 

individual amino acids

They can  be incorrectly identified by aberrant immune 

responses as ‘foreign’ proteins
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Test for food sensitivities at the peptide level 

Increases the sensitivity of the test 

Peptides in foods are highly specific to the food from which they are derived, and 
cannot induce cross-reactivity for another food protein

Whole proteins  should not be present in the small intestine, and definitely not 

even able to fit through tight junctions in a ‘ leaky gut

Multiple antibodies to reactive foods are possibly more an indication of insufficient 

digestive function

Vibrant

Adrenals produce cortisol, reducing inflammation 
and irritation from food intolerances

When this happens all the time you get tired
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University of York(U.K) survey

436 responded who experience fatigue: 87% reported a boost to energy 

levels after removing “trigger” food found with a positive IgG antibody 
test in blood

76% who followed it completely reported a benefit, 
68% after 3 weeks

Other improvements:  digestive, headaches, asthma, rhinitis, eczema, 
joint pain 

Improved over 70%

Coucke F.  Food int oler ance in pat ient s wit h m anif est  aut oim m unit y.  O bser vat ional st udy.  Aut oim m un Rev.  2018 Nov; 17( 11) : 1078- 1080.  doi:  10. 1016/ j. aut r ev. 2018. 05. 011.  Epub 2018 Sep 11.  PM I D:  30213697.

Gluten/gliadin can induce Autoimmune Disease

100 Patients with autoimmune disease 
symptoms and autoimmune antibodies

Compared with 25 control patients no autoimmunity

Clear difference in food intolerance profiles

IgG levels for specific food antibodies significantly higher 

in patient group versus control

Body outperforms its caloric intake = tiredness

Overeating can also cause fatigue causing the 
digestive process to work overtime and contribute to 

lethargy 



10/4/2023

19

Excessive food consumption leading to obesity contributes to fatigue

High carbohydrate can alter sleep 

Excessive leptin production from high fat intake helps release pro inf lammatory cytokines 

contributing to fatigue

Undernutrition with weight loss causes lack of  energy

Low micronutrients create oxidative stress and feed inf lammation 

Obesity relates to sleep disorders and vice versa 

Sleep disorders can elevate cortisol, Cortisol can increase obesity, Obesity can increase fatigue

Tar dy AL,  Pout eau E,  M ar quez D,  Yilm az C,  Scholey A.  Vit am ins and M iner als f or  Ener gy, Fat igue and Cognit ion:  A Nar r at ive Rev iew of  t he Biochem ical and Clinical Evidence.  Nut r ient s.  2020; 12( 1) : 228.  Published 2020 Jan 16.  doi: 10. 3390/ nu12010228

Decrease in physical activity 

Cellular Energy Production 

All B vitamins (except folate) are involved in  the energy production system in our cells 

Needed for 2 deoxygenate enzymes for the biosynthesis of carnitine 

which is an essential cofactor in the transport of long chain fatty acids into 

the mitochondria

Plays a role in production of energy via beta oxidation

Impaired carnitine metabolism and Vitamin C deficiency can lead to 

weakness and muscle aches

Vitamin C for Energy
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Deficiency

Roy S,  Sher m an A,  M onar i- Spar ks M J,  Schweiker  O ,  Hunt er  K.  Cor r ect ion of  Low Vit am in D I m proves Fat igue:  Ef fect  of Cor r ection of Low Vit am in D in Fat igue St udy ( EViDiF St udy) .  N Am  J Med Sci.  2014; 6(8) : 396- 402.  doi: 10. 4103/ 1947- 2714. 139291

Very high prevalence of low vitamin D when patients complain of fatigue
Significant reduction in severity of fatigue after normalization of Vitamin D levels 

Caffeine Overload/Energy Drinks
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Caffeine

Psychostimulant purine-like 

alkaloid found in …
coffee

tea

cacao beans

guayana

mate 

kola nuts 

60 other plant species

Is hak  WW, Ugoc huk wu C, Bagot K, Khal i l i  D, Zak y  C. Energy  drinks : 

ps y c ho log ic a l  e ffects  and im pact on we l l -be ing and qua l i ty o f l i fe-a  l i te ra ture  rev iew. 

Innov  Cl in  Neuros c i . 2012;9(1):25 -34. 

Ryu KY,  Roh J.  The Ef f ect s of  High Per ipuber t al Caf f eine Exposur e on t he Adr enal G land in I m m at ur e M ale and Fem ale Rat s.  Nut r ient s.  2019 Apr  26; 11( 5) : 951.  doi:  10. 3390/ nu1105095 1.  PM I D:  31035471;  PM CI D:  PM C6566528.

Caffeine Exposure in Male and Female Rats

onic intake of large amounts of caffeine affect serum glucocorticoid levels and may impair m

Affects both male and female and decreases cortical function

 endocrine imbalance that disrupts HPA axis during puberty leading to an abnormal stress res

Wil ls on C. The cl in ica l toxico logy o f c affe ine: A rev iew and case study . Toxico l Rep . 2018;5 :1140-1152. Pub lished 2018 Nov  3 . do i:10.1016/j.tox rep.2018.11.002

Caffeine
Dose dependent

Undesirable effects over 400 mg

At 250 mg: 
increased arousal,  alertness,  
concentration and well being

At 500 mg: 
increase tension, nervousness, 

anxiety, excitement, irritability,  
nausea, paresthesia,  tremor, 

preparation, palpitations, 
restlessness,  dizziness

7-10 mg/kg in adults:  
chills,  flushing, nausea, headache, 

palpitations, tremor 
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Caffeine intoxication, ventricular fibrillation is 
most often determined to be the cause of death

when associated with arrhythmia

Coronary vasospasm has been proposed to occur 
via caffeine’s adenosine antagonism and 
catecholamine release which may increase 
vascular smooth muscle contraction causing 
vasoconstriction leading to myocardial 

infarction

Caffeine and Cardiovascular

Wil ls on C. The cl in ica l toxico logy of c affe ine: A rev iew and case study . Toxico l Rep . 2018;5:1140-1152. Published 2018 Nov  3. do i:10.1016/j.tox rep.2018.11.002

Caffeine Absorption

Rapid and complete from the small intestine

Consumed with food and other beverages it is slower due to 

delay in gastric emptying

Reaches peak plasma concentrations within 30-120 minutes

Variation based on cytochrome P450 (CYP1A2) activity

Wil ls on C. The cl in ica l toxico logy of c affe ine: A rev iew and case study . Toxico l Rep . 2018;5:1140-1152. Published 2018 Nov  3. do i:10.1016/j.tox rep.2018.11.002

Is hak  WW, Ugoc huk wu C, Bagot K, Khal i l i  D, Zak y  C. Energy  drinks : ps yc hologic al  e ffects  and im pact on wel l -be ing and qual i ty o f l i fe -a l i terature rev iew. Innov  Cl in  Neuros ci . 

Energy Drinks

Negative effect on sleep
197 HS students: early awakening and daytime sleepiness

76% higher consumption of energy drinks among student reporting daytime sleepiness

Energy drinks with low davveine <30mg did not counteract sleepiness and led to lower reaction time

High levels o glucose have short term alertness enhancing effect but in the long term they increased sleepiness in those who wer

Use of energy drinks to maintain alertness prior to and 8 hour period of recovery sleep negatively impacted total sleep time an

Those who insured energy drinks prior to sleep had 29.1 minutes less sleep 
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Wat son EJ,  Coat es AM ,  Kohler  M ,  Banks S.  Caf f eine Consum pt ion and Sleep Q ualit y in Aust r alian Adult s.  Nut r ient s.  2016 Aug 4; 8( 8) : 479.  doi:  10. 3390/ nu8080479.  PM I D:  27527212;  PM CI D:  PM C4997392.

University of South Australia

C-FFQ  (Caffeine food frequency questionnaire) 

and Pittsburg Sleep Quality Index

Shorter sleep is associated with greater caffeine consumption

Consumption is greater in adults with reduced sleep quality

Addictive and can affect the adrenals

More than 3 cups increases urination and can cause 

dehydration leading to feeling dizzy and sleepy

Caffeine binds to adenosine receptors in the brain which 

then causes a build up since your brain is still producing it 

but not processing it

Sweeteners in drinks will lead to a crash

Contains mycotoxins leading to fatigue

Caffeine

Poor Sleep



10/4/2023

24

Br yant ,  P. ,  Tr inder ,  J.  & Cur t is,  N.  Sick and t ir ed:  does sleep have a vit al r ole in t he im m une syst em ?.  Nat  Rev I m m unol 4,  457–467 ( 2004) .  ht t ps: / / doi. or g/ 10. 1038/ nr i1369

Documented decrease in the mean duration of 
sleep and increase in shift work in the US

Sleep loss and disruption are occupational 
hazards

Sleep deprivation has detrimental effects on 

immune cell number, function and cytokine 
production 

Chronic partial sleep loss might be more 
detrimental to immune function than short 

term total sleep loss

Connection of adrenals and lungs: 

ent of the lungs dependent on adequate amounts of 
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Adrenals fatigued

Adrenal hormone production

Decreased immune function

Susceptibility to infectious illness 

(especially respiratory)

Chronic or repeat illness

Fatigues the adrenals

The more sev erity, frequency or length

more likely to drain adrenal resource

During the severe flu 
epidemic of 1918 that killed 
an estimated 50-100 million 
worldwide, 103 of 126 
autopsies revealed that the 
adrenals had been severely 
affected.

In fact, it was postulated that the reason for 

death may have been adrenal exhaustion 

rather than the pathogen itself. In another 

study from the same epidemic, people taking 

adrenal extracts fare much better through the 

course of the disease than those who did not.
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1982-1992

Psychologist Janice Keicolt-Glaser, PhD
Immunologis Ronald Glaser, PhD
Ohio State University College of Medicine

Student’s immunity went down every year when stressed by a 3 day exam period

Fewer natural killer cells

Almost stopped producing gamma interferon 

By 2004

Suzanne Segerstrom, PhD University of Kentucky
Gregory Miller, PhD University of British Colombia

300 studies on stress and health to review 

few  days to years all aspects of immunity decreased

Cortisol reduces the rate lymphocytes multiply and accelerates programmed 

cell death to protect the body from the overreaction

Elevated cortisol in the alarm reaction: most lymphocytes disappear 

suppressing the immune system under chronic stress

While adjusting, the immune system doesn’t have the energy to fight infection 
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ne cortisol and when cortisol is not allowed to serve thi
Sheldon Cohen, the Robert E. Doherty Professor of Psychology within CMU's Dietr ich College of Humanities and Social Sciences

Sheldon Cohen, Denise Janicki-Deverts, William J. Doyle, Gregory E. Miller, Ellen Frank, Bruce S. Rabin, and Ronald B. Turner. Chronic stress, glucocor

Chronic psychological stress is associated 

with the inability to regulate the inflammatory response

Leads to the progression of disease
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276 healthy adults were exposed to a virus that causes the common cold 

and monitored in quarantine for five days for signs of infection and illness

79 healthy participants were assessed for their ability to regulate the inflammatory response 

and then exposed to a cold virus and monitored for the production of pro-inflammatory cytokines

Stressors

Physical 
Emotional 
Spiritual
Good 

Bad

LIFE

Death

Marriage/
Divorce

Moving

Job Change
Job Challenge

Legal

Holidays
Language 
barriers

Social 
Challenges
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Biological 

Disabilities

Illness

Injuries

Environmental

Pollution

Noise

Scents

Lighting

Poverty

Natural 
disasters

Behavioral

Lack of sleep

Drug use

Alcohol

Smoking
Screen time

Poor
Eating

Dehydration
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Emotional 

Grief/Loss

Fears

Disappointment

Conflict

Nightmares

Mental
Challenges

Depression

Anxiety

Social

Social 
Media

Peer 
pressure

Holidays

Public speaking

Confrontation

Meeting 
new people

Straub RH, Harle  P, Sarz i -Puttin i  P, Cuto lo  M . Tum or nec ros is fac to r-neutra l iz ing therapies  improv e a ltered horm one ax es: an a lt ernative m ode of anti inflam m atory  ac tion. Arthri tis Rheum . 2006;54:

Straub RH, Pongratz  G, Cuto lo  M , et a l . Inc reas ed cortis o l re la tive to  adrenoc orticotrop ic horm one predic ts im provem ent durin g anti-tum or nec rosis  fac tor therapy in  rheum ato id arthri tis . Arthri tis  Rh

Depletion of cortisol, epinephrine and norepinephrine

Leads to adrenal insufficiency

Reduces the adrenal glads ability to maintain homeostasis

Can’t fight 
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Functionality of the HPA axis can 
be evaluated with peripheral 
biomarkers such as urinary 

epinephrine and norepinephrine 
and salivary cortisol and DHEA

Common signs and symptoms of 

Adrenal Insufficiency

Underperformance

Heavy muscles

Depression

Sleep disturbances

Nightmares

Waking in the night

Waking unrefreshed

Loss of appetite

Weight loss

Loss of competitive drive

Low libido

Anxiety

Skin issues

Irritability

Fungal infections

Excessive sweating

Raised resting pulse rate

Frequent upper respiratory tract infections

Cervical lymphadenopathy

Increased postural fall in BP and postural rise in heart 
rate

Reduced maximum O2 consumption and power output

Slow return of the pulse rate to normal after exercise

Inflammation/ non injury

Food intolerances

Digestive disorders

Alcohol into lerance

Common signs and symptoms 

w ith Adrenal insufficiency

Craves salt

Dizzy or lightheaded when standing

Low energy

Dry skin

Fluid retention

Brittle  hair

Hair loss

Heart arrhythmias

Heart palpitations

Hyper/hypothyroid

Low blood pressure

Cravings for sweets

Anxiety

Heart burn, reflux, gerd

Bruise easily

Excessive facial/body hair

Low body temp

Wake up tired

Amenorrhea/irregularities

Puffy under the eyes

PMS

Awake at 2-3 am

Night sweats

Needing caffe ine

Bright lights bothersome

Migraines
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Secondary Adrenal insufficiency due to:

Glucocorticoids

(cortisone, hydrocortisone, prednisone, prednisolone, dexamethasone)

What to Avoid 

w ith Adrenal 

Fatigue
Caffeine

Stimulating drugs

Alcohol

Allergenic foods

Art ificial sweeteners (aspartame)

Nicotine 

Part ially hydrogenated oils

High-glycemic-load diets of refined sugars and carbohydrates that create 
insulin fluctuations and shift  the HPA axis toward sympathetic over -activity

Heart Disease
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Unusual fatigue
is one of  the 

major sy mptoms 

of  heart failure

Many people who experience 

chronic fatigue also have left 

ventricular dysfunction
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Hypothyroidism

Hashimoto’s Thyroiditis

M incer  DL,  J ialal I .  Has him ot o Thyr oidit is .  [ Updat ed 2020 Aug 10] .  I n:  St at Pear ls  [ I nt er net ] . Tr eas ur e I sland ( FL) :  St at Pearls  Publis hing;  2021 J an- .  Available f r om :  ht t ps : / / www. ncbi. nlm . nih. gov/ books /NBK459262/

Related to pernicious anemia, adrenal insufficiency and celiac disease

Elevated TSH with normal to low thyroxine  

No correlation between  severity of disease and the level of anti-TPO antibody concentration 

in serum but elevations correlate with the active phase of disease  

Hypothyroid causes metabolism to slow

Hashimoto’s Thyroiditis

M/C cause of hypothyroidism in developed countries

M/C cause worldwide is inadequate dietary intake of iodine

10% of patients may be antibody negative
Anemia is present 30-40%

Decreased GFR, hyponatremia
Elevated CK

Elevated Prolactin

Low Ferritin (optimal level between 90-110 ng/mL)
Elevated levels of reverse T3

Elevated CHOL, TRIG, LDL
Thyroid US
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Signs and Symptoms
Myxedema (rare)

Skin scaly and dry
Pale color skin

Dry, coarse, dull brittle hair
Alopecia

Increase peripheral vascular res is tance 50-60%
Reduction of cardiac output 30-50%

Bradycardia
FATIG U E

Exertional dyspnea

Exercise intolerance
Decrease muscle s trength/  endurance

Diminished fatty acid mobilization
Constipation

Weight gain
Cold intolerance

Decrease sweating
Nerve deafness

Peripheral neuropathy
Depress ion

Dementia

Memory loss
Muscle cramps

Joint pain
Apnea

Menorrhagia
Voice hoarseness

Drug of Choice: levothyroxine taken in early morning on empty stomach 

Half life is 7 days

Do not take with iron, calcium, aluminum hydroxide and PPI: decreases absorption
Absorption of T4 occurs in all areas of the small intestine at 62-84% of ingested dose

Decreased gastric acid will affect absorption

Allopathic Treatment

Hashimoto’s thyroiditis is one of the most frequent autoimmune disease

Associated with gastric disorders 

When parietal cells disappear it leads to impairment of HCL and IF production

ext they develop hypochlorhydria dependent IDA leading to pernicious anemia and  severe gastric atroph

Ruggeri RM, Trimarchi F, Giuffrida G, Certo R, Cama E, Campennì A, Alibrandi A, De Luca F, Wasniewska M. Autoimmune comorbidities  in Hashimoto's  thyroiditis : different patt
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Chiovat o L,  M agr i F,  Car lé A.  Hypot hyr oidism  in Cont ext :  Wher e We've Been and 
Wher e We'r e G oing.  Adv Ther .  2019; 36( Suppl 2) : 47- 58.  doi: 10. 1007/ s12325- 019-

01080- 8

Hypothyroidism

5% of general population 

5% undiagnosed
99% primary hypothyroidism

Iodine deficiency
If Iodine is sufficient: then Hashimoto’s is M/C cause of thyroid failure

Elevated TSH

Low thyroxine
Low Ferritin

Low B12 and Folate
Untreated leads to cardiovascular disease and increased mortality 

Affects  obstructive sleep apnea

Disrupts sleep 

On the opposite end hyperthyroidism is common to have night sweats disrupting sleep 

TSH rises with age
Can be protective, associated with longevity

TSH>10mIU/L linked with increased risk of heart failure 
and other cardiovascular events

Over 65YO treated with levothryoxine, 

41% had low TSH <0.44mlU/L which increase risk 
for atrial fibrillation, heart failure, and ischemic heart disease

Over treatment increases the risk for fractures

Mo to mu ra K., Bren t G. Mech an isms o f thy roid  h o rmon e actio n . Imp licatio ns fo r th e clinical man ifestatio n  of th yro to x ico sis. End ocrin o l. M eta b. Clin . N. Am. 19 98 ;27 :1 –2 3 . d oi: 10 .1 01 6/S0 88 9-8 52 9(0 5)7 02 94 -2 . 

Cru z-Jen to ft A.J.,  Baey en s J.P ., Bau er J.M., Bo irie Y., Ced erh olm T., Lan d i F ., Martin  F .C., Mich el J. -P., Rollan d Y., Sch n eider S .M., et al.  Sarco p en ia: Euro pean  co n sen sus o n d efinitio n an d d iag n osis: Rep o rt o f th e Euro pean  working   

g ro u p  o n  Sarco p en ia in o lder p eo ple. Age Ag eing . 20 10 ;39 :4 12 – 42 3. do i: 1 0.10 9 3/ag eing /afq 03 4]

Av lu n d  K., Sch u ltz-Larsen  K., Ch ristian sen  N., Holm-Ped ersen  P . Numb er o f teeth  an d  fatigu e in old er ad ults. J. Am. Geria tr. So c. 20 11 ;59 :14 59 –1 46 4. d oi: 10 .1 11 1/j.15 32 -5 41 5.20 11 .03 50 2.x .

Lee W., Nag u b ad i S ., Kry ger M.H., Mo kh lesi B. Ep id emio log y o f ob structiv e sleep  ap nea: A p o pu lation -based  p ersp ectiv e. Expert Rev. Resp ir. M ed . 2 00 8;2 :34 9– 36 4. do i: 1 0.1 58 6/1 74 76 34 8.2 .3 .34 9. ]

Vg o n tzas A.N., Bix ler E.O., Tan  T.-L., Kan tner D., Martin  L.F ., Kales A. Ob esity  with ou t sleep  ap n ea is asso ciated  with  d ay time sleep in ess. Arch . In tern . M ed . 1 99 8;1 58 :13 33 –1 33 7. do i: 1 0.1 00 1/arch in te.15 8.1 2.13 3 3]

Candida
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SCORE: 0 = none
1 = occas ional or mild
2 = frequent or moderately severe
3 = severe or disabling

1. Have you, at any time in your life, taken broad spec trum antibiotics? 0 or 3
2. Have you taken tetracycline or other broad spec trum antibiotic s for 

one month or longer? 0 or 3
3. Are your symptoms worse on damp, muggy days  or in moldy places? 0 or 3

4. Do you c rave sugar? 0 or 3
5. Do you have a feeling of being "drained?” 0, 1, 2 or 3
6. WOMEN: Are you bothered with vaginal burning, itching or discharge? 0, 1, 2 or 3

M EN: Do you have burning, itching or discharge from the penis? 0, 1, 2 or 3
7. Are you bothered by burning, itching or tearing of your eyes? 0, 1, 2 or 3
TOTAL SCORE FOR FRDQ-7:
Score 0-3 = FRD unlikely
Score 4-9 = FRD probable
Score 10-21 = FRD almos t certain

Is  the patient positive for FRD or the yeast syndrome? Circ le one: NO YES

LITERATURE CITED
Crook,  W.G. (1995) The Yeast Connection and the Woman, Professional Books, Inc.,  Jackson, Tennessee. SURVEY ONLINE: Go to 
w w w .yeastconnect ion.comand cli ck on “Dr. Crook’s Famous Yeast Eval uation Questi onnai re” to download yeastful lsurv.pdf .
Santel mann,  H. , Lærum, E., Rønnevi g,  J.  and Fagertun,  H.E. (2001) Eff ect iveness of  nystati n i n polysymptomatic pati ents. A 
randomi zed,  double-bl ind tri al with nystatin versus placebo in general  practice. Fami ly Practice18 (3): 258-265. REPRINT ONLINE: 
G o to www .candi daal lergy.com/us/arti cl e.aspand cli ck on PDF article to downl oad Santelmann_Family%20Practice.pdf .
When you call  Dr. Crandall  for a Phone Consult, tell  her your score on FRDQ-7.
Typi cal  symptoms and test results for a yeast syndrome patient are di scussed in Step 1 of  the TEN STEP PROGRAM in the 
Information Packet.
Copyri ght,  2008,  Marjorie Crandal l,  Ph.D.

Fungus Related Disease Questionaire-7 (FRDQ-7)

Cat er  RE 2nd.  Chr onic int est inal candidiasis as a possible et iological f act or  in t he chr onic f at igue syndr om e.  M ed Hypot heses .  1995 Jun; 44( 6) : 507- 15.  doi:  10. 1016/ 0306- 9877( 95) 9 051 5- 4.  PM I D:  7476598.

Chronic candidiasis in the GI tract and genital organs leads to 

the same symptoms as CFS

Candida depresses T cell and NK cell function leading to a 

depressed immune system

Reactivation of viruses causing CFS 

Candida and CFS

Candida can lead to adrenal stress
Adrenal fatigue can contribute to overgrowth of Candida due to weak immunity

Treating Candida can make adrenals worse with die off
Acetaldehyde , Ethanol and other byproducts (affects cognitive function and RBCs)
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IDA  is known to predispose to Candida infection

Watch for low ferritin levels

Folate deficiency impairs immune function may contribute to the infection

Candida develops nutritional challenges after taking 

antibiotics 

Some deplete magnesium enough that 1000-2000 

mg is required to avoid deficiency 

Gesell Medical staff says…

Mg salts, linseed oil (EFAs)  and vitamin B6 are important 
adjuncts

Low B6 and Magnesium
Increase risk of Candida overgrowth

Contributes to fatigue and suppresses the immune system

If toxic or allergic manifestation consider essential fatty acid deficiency 
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Also seen in candida patients

Elevated Arachidonic Acid
Decreased DGLA

Low DGLA/AA ratio

Vitamin A deficiency occurs due to candida

A is necessary for the function of cytotoxic T cells and the integrity 

of mucous membranes:  deficiency will aggravate a yeast infection

Zinc deficiency can depress serum retinol despite normal stores of vitamin A in the liver

Low ionized calcium
Folate

Vitamin C

B1

B3
Biotin

B12

Ferritin

Leukocytes

Other Common deficiencies in Candida

M OLECULAR PSYCHIATRY, VOLUM E 14, NUM BER 1 Table 4 
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Mg deficiency is the major factor which governs expression of the MVP gene. 

High prevalence of MVP among patients with candidiasis of 7 -15%

High frequency of prolapse among patients with candidiasis suggests that there are individuals 

whose genetic endowment predisposes them to chronic Candida infection, possibly because of 

disturbances in Mg or EFA metabolism. MVP is associated with minor skeletal anomalies, the 

commonest being a loss of normal thoracic kyphosis

Chest pain, palpitation, fatigue, dizziness, poor exercise tolerance, anxiety and hyperventilation

Patients with Candida

Undiagnosed UTI

Annual Exam/With Fatigue
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Urinary Tract 
Infections

• 10 X more common in women

• 60% will have at least 1 in their lifetime

• 10% have one symptomatic UTI per year

• 30-40% recur within 6 months after the initial one

• Treatments that suppress bacteria do not produce 
a long lasting cure

• Foxman, Betsy, Epidemiology of Urinary Tract Infections:  Incience, Morbidity, and Economic Costs, Excerpta Medica, Inc., 2002

Urinary Tract 
Infections

• Young women

• Sexually active: 18-24YO have highest incidence

• Pregnant women

• Peri and Post menopausal women

W hy cystitis (Lower UTI) is more common in women?

• Anatomic differences
• Shorter urethral length

• Moist periurethral env ironment
• Typically start with periurethral contamination: 

residing in the gut
• Bacterial adherence is key

lonephritis (Upper UTI)  occurs when uropathogens ascend to the kidneys by the ure
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• M/C bacterial infection

• 7 million office visits/ 1 million ER, 100,000 

hospitalizations

• Increased risk populations:  infants, pregnant 

women, elderly, patients with spinal cord 
injuries and /or catheters, patients with 

diabetes or multiple sclerosis

• Estimated annual cost:  2 billion

UTI

CDC

UTI Causes/Risk Factors

• Wiping from back to front

• Holding urine too long

• Kidney stones

• Catheters
• Surgery

• Douching 

• Older adults

• Spinal Cord inj uries

• Urinary Incontinence
• MS, Parkinson’s
• Prev ious UTI

• Hormonal changes in the v agina

• Frequent or intense intercourse

• New Sex partner/multiple

• Diabetes
• Pregnancy
• Irritating products
• Irritating contraceptives
• Antibiotics
• Blockage

UTI prevention

• Urinate before and after intercourse

• Make sure diaphragm fits

• Avoid sex while being treated for UTI

Urinary  Trac t In fec tion During Pregnancy : Sy mptom s & Prev ention. (2017, M arc h 10). Retrieved February  11, 2019, from http ://am ericanpregnanc y.org/pregnancy -complications/urinary -trac t-in fec tions -during-pregnancy/
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UTI Symptoms
• Pain/burning during ur ination

• Need to ur inate more often than usual

• Urgency

• Loss of bladder control

• Pressure/pain in pelvis

• Blood/pus in ur ine

• Cramps or pain in lower abdomen

• Chills or  fever

• Strong/foul smell

• Pain dur ing sexual intercourse

• Nausea, vomiting, malaise

• Fatigue
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Infections: Bacterial

• Gram negativ e bacilli:

• E.Coli:  80%

• Klebsiella pneumonia

• Proteus mirabilis

• Enterobacter aerogenes

• Gram Positiv e: Staphylococcus saprophyticus 10-15%

• Group B beta strep: common asymptomatic 1-2%

• Dipstick Test

Diagnosing a UTI
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Color Ty pic a l ly  pa le y el low to co lorless Change in  urine c olor is not s ynonymous  wi th urinary trac t infection (UTI) or diseas e.

Clari ty Ty pic a l ly  c lear Py uria  c auses urinary turb idi ty

Odor M i ld  c haracteristic odor Ranc id or amm onia odor in  urea-s pl itting organism

Spec i fic  grav ity 
(SG)

Di lu te urine = SG ≤ 1.008

Conc entrated urine = SG > 1.020

Di lu te or conc entrated urine may  in fluence the res ul ts of urine chems trip  testing.

Leuk oc yte 
es teras e (LE)

Tes t for enz yme pres ent in  white  b lood ce ll  (WBC) Pos i tiv e results ind icated presenc e of neutrophi ls  > 4 WBCs /hpf, an indicator of UTI, 
reported sens itivi ty of 75% to 90%. Results not va lid in neutropenic patient. Dec reased 
s ens i tivi ty with  inc reased urinary g lucose c oncentration , h igh  urinary  SG, and pres ence 

of antim ic robia l in urine.

Ni tri tes Surrogate marker for bac teriuria . Presenc e ind ic ates  
bac teria l reduction of d ie tary  n itra tes to n itri tes by select 
Gram -negativ e uropathogens  includ ing Esc heric hia 

c o l i , Proteus spp.
Norm al ly  absent in  steri le  urine  and in fec tion caused by 
enteroc occi , staphy lococci .

Bes t done on wel l -concentrated urine s uch as  fi rst AM  v oid. For ni trites to be present, 
urine s hould be held in  b ladder for ≥  1 hour for n itrate -to-ni trite  c onversion to  take place; 
d ie tary  n itrate in take mus t be adequate. False negative possib le  with low co lony-count 

in fec tions .

Prote in Dips tic k  testing m ost sens itive for a lbumin Com m on in febrile respons e or represents presence of protein -containing subs tanc e 
s uc h as wh ite  b lood ce lls, bacteria , m ucous . In  UTI, usual ly trace to  30 m g/dL (1+), 
s eldom  ≥ 100 m g/dL.

pH Av erage pH = 5-6
Ac id pH = 4.5 -5.5
Alk a l ine pH = 6.5 -8

If a lk a l ine urine is found in  presence of UTI sy mptoms and posi tive leuk oc yte es terase, 
l ik e ly  urea s pl itting s uc h as  Proteus, a l lowing urea to  be s pl it into CO2 and amm onia, 
c aus ing a rise in  the urine' s normally acid pH.

Red b lood cel ls  
(RBCs )

Low num ber of RBCs noted.
Gros s  hematuria may occur in  unc om pl ic ated UTI but 
m ay  be present in  in fection compl icated by 

nephro l i thias is

M ic ros copic  hem aturia  c omm on with urinary  tract in fection but not in  urethritis or 
v ag in i tis.

Common Dipstick findings in UTI

Treatment for UTI

• Antibiotics

• 7-10 days

• shorter

125 Meds
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UTI Treatment
• Increase fluids

• Avoid sweetened fruit juice/sweete ne d dr inks

• Cranberr ies/blue b err ies

• Eliminate food allergens

• Antioxidant r ich foods

• High fiber

• Avoid refined foods

• Decrease red meats

• Use healthy cooking oils

• Apple cider  vinegar

• Reduce/elimin at e trans fatty acids

• Avoid coffee /stimulants, alcohol and tobacco

• Head, Kath leen, Natura l  Approac hes  to  Prev ention  and Treatm ent o f In fections o f the  Lower Urinary  Tract, Al te rnative  M edic ine Rev iew, Vo lum e 13, Num ber 3  2008.

UTI treatment
• Long term prevention

• Cranberry

• Mannose

• Probiotics

• Short term 

• Berberine

• Uva ursi

• Estriol cream

• Vitamins A and C for prevention

Cranberry

• Anti adhesion agent

• Pure juice

• Sugared cocktail

• Capsules

• Tableted extracts

• Gupta, K, et al, Cranberry Products Inhibits Adherence of P -Fimbriated Escherichia Coli to Primary Cultured Bladder and Vaginal Epithelial Cells, The Jou
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D Mannose

• Simple sugar

• Prevents adherence of bacterial strains to 

uroepithelial cells of the bladder.

• Prevents invasion into bladder cells and 

subsequent formation of biofilm

Probiotics

• Lactobacillus crispatus strongest capacity to 
block bacterial adhesion

• Klebsiella pneumoniae and Pseudomonas 

aeruginosa were most susceptible to the blockage

• Lactobacillus vaginal suppositories reduces 

infection rates

• Oral only helps if the bacteria can colonize the 
intestinal tract and /or the urovagina region

Doron S, Gorbach SL. Probiotics: their role in the treatment and prevention of disease. Expert Rev Anti Infect Ther. 2006;4(2):261-75 .

Herbs

• Green tea (camellia sinensis) 250-500 mg. QD

• Cat’s claw (Uncaria tomentosa) 20 mg TID

• Reishi mushroom (Gnoderma lucid) 150-300 mg. TID

• Milk Thistle (Silybum marianum) 160 mg. TID

• Berberine 500 mg. TID

• Uv a ursi 500 mg. TID

• Buchu 200  mg. TID

Cabrera C, Artacho R, Gimenez R. Beneficial effects of green tea -- a review. J Am Coll Nutr. 2006;25(2):79- 99.
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Estriol

• For prevention

• Hormone decreases in postmenopausal 

women results in the thinning of the vaginal 
and urethral mucosa, disruption of the normal 

vaginal flora and increased risk for UTIs

Vitamin A

• 20,000 IU vitamin A with antimicrobial therapy 
statistically increases the reduction in 

infection rates

• Ascorbic acid

• 110 pregnant women:  2 groups

• 200 mg ferrous sulfate, 5 mg folic acid and 100 mg of C

• Other group 200 mg ferrous sulfate and 5 mg. folic acid for 3 months

• Urine cultured monthly

• Occurrence of UTIs was significantly lower in the group receiv ing 

v itamin C  (12.7 % ) v s. 29.1 % without.

Vitamin C
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Are you tired?

Have you checked yourself for 
any of these things?
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drcindyspeaks.com
drcindyhoward@msn.com

708.646.6561


