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Summer of work exposes medical students to system’s ills The NewSummer of work exposes medical students to system s ills, The New 
York Times, September 9, 2009

“…a tidal wave of chronic illness…”
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“One of every two adults lives with a chronic illness, estimates the 
Centers for Disease Control and Prevention.  Conditions that can be 
managed but not cured included chronic kidney disease, diabetes, 
heart disease, lung disease, joint disease and chronic pain.”
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Wu AW et al.  Adding the patient perspective to comparative 
effectiveness research, Health Affairs, Vol. 29, No. 10, October 2010
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• “Some of the sickest patients can run up 
hospital charges as high as $18,000 a 
day, with average stays of almost three 
weeks, according to a new government 

t th t f h it l ”report on the cost of hospital care.”
• “These patients were much more 

severely ill than others; the five most 
common diagnoses were sepsis, or 
blood poisoning, along with clogged 

t i h t tt k i t f il
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arteries, heart attack, respiratory failure 
and complications related to a medical 
device, implant or graft.”
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“Lowering total health care expenses requires addressing 
the factors that drive those high-cost cases.  For the most 
part they involve chronic conditions like diabetes

12

part, they involve chronic conditions like diabetes, 
hypertension, and congestive heart failure, whose treatment 
varies much more than you’d think from doctor to doctor.”
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The thirsty man syndromeThe thirsty man syndrome
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Batmanghelidj F.  Your body’s many cries for water, Second 
Edition, Global Health Solutions, Inc. Falls Church, VA, 1995

Makrides M et al.  Effect of DHA supplementation during 
pregnancy on maternal depression and neurodevelopment of 
young children, JAMA, Vol. 304, No. 15, pp. 1675-1683, October 
20, 2010
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“The use of DHA-rich fish oil capsules compared with vegetable oil 
capsules during pregnancy did not result in lower levels of postpartum 
depression in mothers or improved cognitive and language development in 
their offspring during early childhood.”
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Quinn JF et al.  Docosahexaenoic acid supplementation and 
cognitive decline in Alzheimer disease, JAMA, Vol. 204, No. 17, pp. 
1903-1911, November 3, 2010
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“Supplementation with DHA compared with placebo did not slow the rate of 
cognitive and functional decline in patients with mild to moderate Alzheimer 
disease.”

Manger MS et al.  Dietary intake of n-3 long-chain 
polyunsaturated fatty acids and coronary events in 
Norwegian patients with coronary artery disease, Am J Clin 
Nutr, published ahead of print May 19, 2010

“In this population with established and well-treated CAD and with a 
l ti l hi h i t k f 3 LCPUFA b d i ifi t

18

relatively high intake of n-3 LCPUFAs, we observed no significant 
association between intakes of n-3 LCPUFAs or fish and risks of coronary 
events or mortality.  Only patients with very low intakes of these fatty acids 
may reduce their risk of coronary events by increasing their intakes.”
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McCormick DB.  Vitamin/mineral supplements: of questionable 
benefit for the general population, Nutr Rev, Vol. 68, No. 4, pp. 
207-213, April 2010

“The continued and important advice for the public is to get their

19

The continued and important advice for the public is to get their 
essential micronutrients from foods when possible.  The use of 
supplements should be sparing and best decided in consultation with 
professionals.  The public may additionally benefit from a more careful 
examination of the excess nutrients consumed in fortified foods, cereals, 
and vitamin ‘enhanced’ products.”

Clarke R et al.  Effects of lowering homocysteine levels with B vitamins 
on cardiovascular disease, cancer and cause-specific mortality, Arch Int 
Med, Vol. 170, No. 18, October 11, 2010

“Dietary supplementation with folic acid to lower homocysteine levels had no

20

Dietary supplementation with folic acid to lower homocysteine levels had no 
significant effects within 5 years on cardiovascular events or on overall cancer 
or mortality in the populations studied.”
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Osvaldo P et al.  B-vitamins reduce the long-term risk 
of depression after stroke: The VITATOPS trial, Ann 
Neurology, published online ahead of print October 25, 
2010

“Long-term treatment of poststroke survivors with folic acid B6 and B12 was

21

Long term treatment of poststroke survivors with folic acid, B6, and B12 was 
associated with a reduction in the hazard of major depression in our patient 
population.  If these findings can be validated externally, B-vitamin 
supplementation offers hope as an effective, safe, and affordable intervention 
to reduce the burden of poststroke depression.”

Rautianen S et al.  Multivitamin use and the risk of myocardial 
i f i l i b d h f S di h A J Cliinfarction: a population-based cohort of Swedish women, Am J Clin 
Nutr, published online ahead of print September 22, 2010

“The study included 31,671 women with no history of 
cardiovascular disease (CVD) and 2262 women with a history of 
CVD aged 49-83 y from Sweden.”

“In Sweden there is a policy to add vitamin D to milk and to add vitamin

22

“In Sweden there is a policy to add vitamin D to milk and to add vitamin 
A and D to butter and margarine; however, there is no mandatory 
fortification policy for other vitamins and minerals, although some foods 
(eg, cereals and fruit juices) may be fortified with different vitamins and 
minerals.  A bigger effect of multivitamins might be expected when the 
food supply was not already fortified.”
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Fukushima R & Yamazaki E.  Vitamin C requirement in surgical patients, 
Curr Opin Nutr Metab Care, Online ahead of print, 2010

“The postoperative requirement for vitamin C appears to be increased 
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p p q pp
probably owing to increased demand, and the RDA or doses recommended in 
parenteral guidelines may not be sufficient to maintain an adequate plasma 
concentration.  It seems that more than 500 mg/day is needed for 
uncomplicated surgical patients and higher doses for severely stressed 
patients.”

Louw JA et al.  Blood vitamin concentrations during the acute-phase 
response, Crit Care Med, Vol. 20, No. 7, pp. 934-41, July 1992

“We demonstrated transient, but significant, decreases in blood vitamin 
concentrations during the acute-phase response.”

24

“…biochemical vitamin concentrations, determined during the acute-phase 
response, should be interpreted with care.”
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• “Certainly there is little debate that 
supraphysiologic supplementation is 
indicated for a brief period when a 
frank deficiency of a micronutrient isfrank deficiency of a micronutrient is 
identified.  As a general guideline, 
the provision of 5 to 10 times the 
RDA on a daily basis for 5-7 days, 
either enterally or parenterally, will 
suffice as a means of repletion.”

25

suffice as a means of repletion.
Mason JB. Vitamin and trace elements in the critically ill 
patient. In: Shikora SA et al, ed. Nutritional 
Considerations in the Intensive Care Unit. Dubuque, IA: 
Kendall/Hunt Publishing Co.; 2002:61-77.

Mantovani G et al. eds., Cachexia and Wasting: A Modern 
Approach, Springer, Italy, 2006.

26
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• “Cachexia may well represent the devastating flip 
side of the tremendous achievements of modern 
medicine, as the incidence of cachexia is also a 
function of survival of chronic illness.”

• “Many diseases – which rapidly led to death only a 
few years ago – are now better controlled by new 
therapies Even if we cannot cure and eradicatetherapies.  Even if we cannot cure and eradicate 
these diseases, their natural history has significantly 
increased by months and years.  Although these new 
therapeutic strategies represent a remarkable 
advantage over the previous standards of care, it is 
impossible to ignore the fact that many more 
patients are now facing the nutritional and 
metabolic consequences of prolonged 
immunological and hormonal challenges due to

27

immunological and hormonal challenges due to 
both the illness process itself and the aggressive 
therapies.”

Baracos VE.  Overview on 
metabolic adaptation to 
stress, pp. 1-13.

“An understanding of the 
nature of stress is 
f d t l t th ti lfundamental to the rational 
design of nutrient mixtures to 
feed patients whose 
homeostasis has been altered 
by one or more stressors.”  

“All stresses may be 
presumed to be associated 

28

with characteristic 
modifications in the 
metabolism of lipids, 
carbohydrates, amino acids, 
and micronutrients.”
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Hall JB Handbook of Critical Care
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Hall JB.  Handbook of Critical Care, 
Third Edition, Springer-Verlag, 
London, 2009

Deutschman CS & Neligan PJ.  
Evidence-Based Practice of Critical

30

Evidence Based Practice of Critical 
Care, Saunders Philadelphia, PA, 2010
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Mehta NM & Duggan CP.  Nutritional deficiencies during critical 
illness, Pediatr Clin N Amer, Vol. 56, pp. 1143-1160, 2009.

31

“Critical illness itself may increase metabolic demand on the host in 
the early stages of the stress response, and nutrient intake may be 
limited.”

Bengmark S.  Acute and “chronic” phase 
reaction – a mother of disease, Clin Nutr, 
Vol. 23, pp. 1256-66, 2004

32
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Lowenstein C & Matsushita K.  The acute phase response and 
atherosclerosis, Drug Discovery Today: Disease Mechanisms, Vol. 1, 
No. 1, pp. 17-24, 2004
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• “The acute phase response (APR) is an acute systemic 
response to infection.  Recent studies reveal that the APR is 
chronically activated in patients at risk for atherosclerosis.  
Diabetes, hypertension, and elevated cholesterol trigger the 
APR, leading to the systemic release of hundreds of effector 
molecules that might damage the endothelium and activate 
macrophages, driving the process of atherogenesis. Themacrophages, driving the process of atherogenesis.  The 
signaling molecules that mediate the APR are attractive 
candidates for anti-inflammatory therapy of patients with 
atherosclerosis.”

• “Many of the inflammatory markers elevated in patients at risk 
for atherosclerosis are part of the APR.  The APR is an innate 
systemic inflammatory response to diverse injuries, such as 
infection and trauma.  Although the APR is a beneficial short-
term response to life threatening physiological challenges, the 

34

p g p y g g ,
APR can harm the host if it is chronically activated.  Elevation of 
APR markers in patients with heart disease suggests that the 
APR plays a role in atherogenesis.”
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• “Elevations in the APR markers in patients with 
atherosclerosis suggest that risk factors for heart 
disease – such as diabetes, mediators of 
hypertension, and LDL cholesterol – might trigger the 
APR ”APR.

• “Normally, the APR is activated within hours by 
infection and then shuts down within two to three 
days.  However, in patients with atherosclerosis the 
APR appears to be chronically activated at a low 
level for years.  For example, elevated CRP levels 
predict the risk of atherosclerosis more than six years

35

predict the risk of atherosclerosis more than six years 
into the future.  Perhaps the continued presence of 
atherosclerotic risk factors such as hypertension play 
a role in the persistent activation of the APR.”

Gibson PR et al.  Perceived treatment efficacy for 
conventional and alternative therapies reported by persons 
with multiple chemical sensitivity, Environ Health 
Perspectives, Vol. 111, No. 12, pp. 1498-1504, September 
2003.

36
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Components that create the clinical pictureComponents that create the clinical picture

Gastroenterology    Toxicology    Neurology  Immunology    Endocrinology

Causes of Organ-based Illness

Genetics and Nutrient intake

Leaky gut/ MCS/ Mood Autoimmunity   Metabol. Syn  
Malabsorb. Neurologic      Disord. Psychol. Stress 

damage HPA axis/ 
Thyroid Dysf

Allostasis/Allostatic load
Sickness behavior

Sick Syndrome
Hypermetabolic Syndrome  

38

(Obesity)

ANABOLIC/CATABOLIC IMBALANCE

Hypermetabolism Chronic phase response (Inflammation)

Insulin resistance                     GI mucosal atrophy

Metabolic acidosis

Nutrient depletion and aberrant nutrient metabolism
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A simplified approach to helping A simplified approach to helping 
patients feel betterpatients feel better

Understanding the true nature of• Understanding the true nature of 
chronic illness: Excessive allostatic load

• Simple diagnostic tools

• A simplified menu to improve patient 
quality of life

39

quality of life

40
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This is a relatively easy, 
inexpensive way to helpinexpensive way to help 
most patients feel better 

early on during the course 
of therapy no matter what 

th i “di ” hi f

41

their “disease” or chief 
complaint.

Su KP.  Biological mechanism of antidepressant effect of omega-3 
fatty acids: How does fish oil act as a ‘mind-body interface’?  
Neurosignals, Vol. 17, pp. 144-152, 2009
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Hommelberg PPH et al.  Inflammatory signaling in skeletal muscle insulin 
resistance: green signal for nutritional intervention? Curr Opin Nutr and 
Metab Care, Vol. 13, No. 6, pp. 647-655, November 2010
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Galea AM & Brown AJ.  Special relationship between sterols and 
oxygen: Were sterols an adaptation to aerobic life?, Free Rad Biol 
Med, Vol. 47, No. 6, pp. 880-889, September 15, 2009.

“…a protective effect of cholesterol against peroxidation, due either to its 
antioxidant action or to its capacity to stabilize plasma membrane, has been

45

antioxidant action or to its capacity to stabilize plasma membrane, has been 
reported for a variety of systems.  For example, Lopez-Revuelta and 
colleagues found that depletion of cholesterol from RBCs increased their 
vulnerability to peroxidation which could be reversed by cholesterol 
repletion.”

Souters PB & Grimble RF Dangers and benefits of the cytokineSouters PB & Grimble RF.  Dangers, and benefits of the cytokine 
mediated response to injury and infection, Clin Nutr, published online 
2009
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• “Endotoxin, via stimulation of pro-
inflammatory cytokine production, induces 
increased plasma lipid concentrations due to 
increased synthesis and secretion of 
triglyceride-rich lipoproteins by the liver and 
inhibition of lipoprotein lipase.”

• “This effect leads to hyperlipoproteinemia and 
hypertriglyceridemia, which increases the 
availability of substrate for the immune 
system and wound healing, but can also bind 
and neutralize LPS.”

• “It has therefore been postulated that 
triglyceride rich lipoproteins (very low density

47

triglyceride-rich lipoproteins (very low-density 
lipoproteins and chylomicrons) are also 
components of an inate, non-adaptive host 
immune response to infection.”

• “In experimental settings it is has 
indeed been demonstrated thatindeed been demonstrated that 
lipoproteins can bind LPS, protect 
against LPS-induced toxicity, and 
play an important role in host 
response to LPS.”

48
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Stressed state – Catabolic, hypermetabolic

Initial Causes

Direct tissue
Intervention Intervention

Responses Effects

Direct tissue 
damage

Coping

(Anabolic)

Coping 

(Anabolic)

Long termLong term Long termLong term

Short termShort term
Short termShort term

50

Stressed state

Coping  (anabolic)

InterventionIntervention
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Thank you!!
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