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Quality of life issues are the
major concerns more than
ever now.

Summer of work exposes medical students to system’s ills, The New
- York Times, September 9, 2009
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Baracos VE. Overview on
metabolic adaptation to
stress, pp. 1-13.

“An understanding of the
nature of stress is
fundamental 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
with characteristic
modifications in the
metabolism of lipids,
carbohydrates, amino acids,
and micronutrients.”
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Acute and “chronic” phase reaction—a mother of
disease
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1Bengmark S. Acute and “chronic” phase
reaction — a mother of disease, Clin Nutr,
~| Vol. 23, pp. 1256-66, 2004
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Effect of Omega-3 Fatty Acids: How Does
Fizh 0il Act az a ‘Mind-Body Interface'?

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




Table 1. Overlapping of symptoms of acute sickness behaviour as-
sociated with [FN-o therapy and the somatic symptoms in

MDD
Symptoms Prevalence in Prevalence
IFt-atherapyd,%  in MDD, %
Fatigue/asthenia 39-90 73
Headache 27-67 33
Gastrointestinal symptams RN 3347
Peychomotor slowing 40 59-65"
Insemnia 20-3% 63
Irritability 354 50
Arthralgia 9-36 31° )
Musculoskelctal pain 26-32 G208
Abdominal pain 15-20 21
Anorexia 13-19 40
Anzicty 13-18¢ 57
Poar concentration 144 51

*[46], unlessotherwise specified; * [99], unless otherwise spec-
ified; © [100]; @ [100); © {102]; T [103]; # [104].

! Nausea, vomiting, bowel problems.

* Result from depressed inpatient population.

Key metabolic imbalances seen
with the acute phase response

* Metabolic acidosis

* Loss of lean body mass (sarcopenia)

* Insulin resistance

* Inflamm-aging (Increased innate immunity
and decreased adaptive immunity)

» Suboptimal caloric intake and
carbohydrate:protein ratio (Refeeding
syndrome)

» Gastrointestinal dysfunction/gut atrophy

« Deficiencies of key micronutrients such as
zinc, selenium, and vitamin D

Underlying hypotheses of
Entry Level Clinical Nutrition:

+ Chief complaints in chronically ill
patients are not diseases but responses
that have gone on too long (Allostatic
load).

» The metabolic imbalances that combine
to form this response have been well
defined by critical care nutritionists.




Entry Level Clinical Nutrition:

A new model of functional
medicine that incorporates
allostatic load and the “chronic”
acute phase response

Chronic inflammation, |
Low calorie intake
and excessive
carbohydrate/protein
ratio — Refeeding
syndrome

Hyperinsulinemia/lnsulin
resistance

Sarcopenia/Loss of lean
body mass

Key deficiencies or
excesses, i.e., |
Calories,
macronutrients, B
vitamins, zinc,

selenium, iodine,
sleep, psychological
and chemical stress, |
movement against
gravity, weight

Gut
dysfunction/atrophy

Low grade chronic
metabolic acidosis/fluid
electrolyte imbalance

THE CREATION OF THE EXCESSIVE CATABOLIC
PHYSIOLOGY “RESPONSE” 1

Inflammation and its
relationship to chronic iliness:
Why it matters when
considering vitamin/mineral
supplementation
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| Reversals of Established Medical Practices
| Ewidence to Ahandon Ship

Prasad V et al. Reversals of established medical practices: Evidence to
“| abandon ship, JAMA, Vol. 307, No. 1, pp. 37-38, January 4, 2012.

How many established standards of medical care are wrong? It is not
known. Medical practice has evolved out of centuries of theorizing, personal
. experiences, bits of evidence, expert consensus, and diverse conflicts and
-| biases. Rigorous questioning of long-established practices is difficult.”

» “Rarely, some investigators find the courage
to test established ‘truths’ with large, rigorous
randomized trials.”

* “When this happens, empirical evidence
suggests that ‘medical reversals’ may be
quite common.”

* “In an evaluation of 35 trials that were
published in a major clinical journal in 2009
and that tested an established clinical
practice, 16 (46%2 reported results consistent
with current beneficial practice, 16 (46%)
reported evidence that contradicted current
practice and constituted reversal, and another
3 (9%) were inconclusive.”




What reasonably priced
supplement can be
recommended to every patient
that has a reasonable chance of
maintaining or improving quality
of life either now or in the future
with minimal or no diagnosis?

(The “insurance policy” supplement)

Is it the standard multiple
vitamin/mineral supplement?

Vitarmin/minars| supplamants: of suasticaable beneét for the
gensral pepulation

.| 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
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.”
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—-| plasma measurements, Am J Clin Nutr, Vol. 95, No. 1, pp. 64-71, January
2012

Duncan A et al. Quantitative data on the magnitude of the systemic
nflammatory response and its effect on micronutrient status based on

~| “Atotal of 2217 consecutive heparin-treated whole-blood samples from

“71 97 y; interquartile range: 39-60 y) were received from hospitals throughout
1 Scotland between January 2001 and March 2011 for routine micronutrient
——| analysis.”

1303 patients (59% females, 41% males; median age: 49 y; age range 17-

» “By categorizing plasma micronutrient

results into 6 groups according to
increasing CRP concentrations, the
current study showed the considerable
effect that systemic inflammatory
response (SIR) has on their
concentrations.”

* “The effect of SIR in lowering plasma

selenium and vitamins A, B-6, C and D
was apparent with only slightly elevated
CRP concentrations.”




“In addition, the magnitude of the effect on
plasma concentrations of selenium, zinc, and
vitamins A, B-6, C, and D was often
substantial, particularly with high CRP
concentrations.” (>20 mg/L)

“This makes the interpretation of these
micronutrients increasingly difficult as CRP
concentrations rise.”

“The magnitude of the effect was also highly
variable, invalidating the possibility of refining
interpretation (or identification of deficiency)
based on CRP concentrations.”

Why does SIR have such an impact
on plasma micronutrient status?

“It is likely that the effects of SIR on plasma
micronutrient concentrations are, at least in
part, mediated by proinflammatory cytokines
that suppress hepatic production of many
carrier proteins, increase capillary
permeability, and promote sequestration of
some micronutrients into the liver and other
organs.”

Recommendations

“We recommend that clinical
interpretation of plasma micronutrients
only be made when the CRP
concentration is known (an indicator of
inflammation) or the presence of SIR is
excluded.”




Bia sealogical cumtral af chrenic lver disease
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Bengmark S. Bio-ecological control of chronic liver disease and
encephalopathy, Metab Brain Dis, Vol. 24, pp. 223-236, 2009.

“The progress in molecular biology and especially molecular genetics has
provided new and important information about the innate immune system and the
reactions to both physical and mental stress...Increasing evidence suggest that
inflammation precedes and paves the way for subsequent acute and chronic
disease and complications to disease—'the challenge in critical illness is less the
infection than the exuberant inflammatory response’ — and the conditions are
much the same also in most chronic illnesses.”

Does nutrient deficiency still
matter?

Of course!!




“Thibault R et al. Oral citrulline does not affect whole body protein metabolism
in healthy human volunteers: Results of a prospective, randomized, double-

blind, cross over study, Clin Nutr, Vol. 30, pp. 807-811, December 2011.

“Twelve healthy volunteers were included fulfilling the following exclusion
criteria: age between 18 and 45 years normal body mass index (BMI), absence
of any earlier supplementation with citrulline, glutamine, or ornithine a-
ketoglutarate, absence of any treatment with anabolic agents or corticosteriods
during the month prior to inclusion in the study, no current artificial feeding,
absence of renal, cardiac, respiratory or hepatic insufficiency, or chronic
inflammatory disease, fasting blood glucose <6 mmol/L, and for women, the use
of oral contraceptive measure, and a negative pregnancy test.”

* “In the current study, a 7-day dietary
supplementation with citrulline had no
detectable effect on whole body leucine
kinetics...”

* “The lack of effect was observed
despite an 11-fold rise in plasma
citrulline (nearly twice the 6-fold
increase observed in our previous study
performed in the fed state with the same
dose of oral citrulline).”

* “These findings suggest that enteral
citrulline supplementation does not
stimulate whole body protein synthesis
in the absence of arginine and/or
citrulline depletion.”

* “Indeed, until now, the anabolic effect of
citrulline has only been documented in
animal models associated with citrulline
deficiency, such as short bowel
syndrome undernutrition and/or dietary
protein restriction.”
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Hypothesis:
When does nutrient supplementation work best with
chronically ill patients in terms of resolving chief
complaints?

» When both deficiency (metabolic and/or
absolute) and chronic inflammation and
being simultaneously addressed.

* A whole foods diet plus supplemental
micronutrients will generally address
these issues simultaneously better than
just isolated micronutrients.

Hypothesis:
The standard multi was designed for a different
time and a different population

70-80 years ago the main health issues
were acute illness and lack of dietary
variety.

Less chronic inflammation

Macronutrient quality and quantity was
much better. Lack of micronutrients
was a major issue.

What do see now?

+ Longstanding chronic inflammation is
the norm.

» Food fortification has greatly reduced
micronutrient deficiency

* Issues with macronutrient quantity,
quality, and ratio are epidemic

11



What is the best “multi for today’s
chronically inflammed, chronically ill
patient who won’t improve diet?

» A whole food based multi — one that
contains both nutrients and
antiinflammatory factors

* No — | don’t mean one from that
company

» That company primarily focuses on food
based micronutrients

What is the best “multi for today’s
chronically inflammed, chronically ill
patient who won'’t improve diet?

» Contains a full complement of high quality
macronutrients in the proper quantity and ratio based
on both absolute needs induced by poor diet and
metabolic needs induced by chronic illness and
chronic inflammation

» Contains food based antiinflammatory compounds

» Contains enough micronutrients to address absolute
deficiencies caused by poor diet and metabolic
deficiencies induced by chronic inflammation and
chronic illness.

What is the place for significant
doses of isolated micronutrients?

* As part of an overall, limited
range therapeutic program.

* For certain patients based on
unique genetic and/or
environmental issues

12



ORICINAL ARTICLE

Effects of multivitamin and mineral supp i
on adiposity, energy expenditure and lipid profites in
ohawe Chinata women

{LiYetal. Effects of multivitamin and mineral supplementation on
1 adiposity, energy expenditure and lipid profiles in obese Chinese women,
Int J Obes, Vol. 34, pp. 1070-1077, 2010.

“The results suggest that, in obese individuals, multivitamin and mineral
supplementation could reduce body weight and fatness and improve serum
lipid profiles, possibly through increased energy expenditure and fat
oxidation.”

Oudshoorn JH et al. Dietary supplementation with multiple micronutrients:
No beneficial effects in pediatric cystic fibrosis patients, J Cystic Fibrosis,
Vol. 6, pp. 35-40, 2007
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| Sagel SD et al. Effect of an antioxidant-rich multivitamin supplement in
cystic fibrosis, J Cystic Fibrosis, Vol. 10, pp. 31-36, 2011.

“In this study, AQUADEKs® increased systemic antioxidant levels, while
maintaining vitamin A levels in the normal range, and improved but did not
completely normalize vitamin D and K status. Increased p-carotene levels
were associated with improved growth parameters.”

DEKs® compusiticn (1 sofige] capsele).
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Inflammation and its relationship

with chronic illness:

Metaflammation
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.| Scrivo R et al. Inflammation as “common soil” of the multifactorial
diseases, Autoimmunity Rev, Vol. 10, pp. 369-374, 2011
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Inflammation and metabolic disorders

Hotamisligil GS. Inflammation and metabolic disorders, Nature,
Vol. 444, No. 14, pp. 860-867, 2006.




A new way of defining inflammation:
Metaflammation

* “With regard to inflammation, the traditional
features of this state do not apply to the
diseases in question.”

* “In classic literature, inflammation is
described as the principal response of the
body invoked to deal with injuries, the
hallmarks of which include swelling, redness,
pain and fever (tumor, rubor, dolor and calor.”

A new way of defining inflammation:
Metaflammation

* “This often short-term adaptive
response is a crucial component of
tissue repair and involves integration of
many complex signals and distinct cells
and organs.”

» “However, the long-term consequences
of prolonged inflammation are often not
beneficial.”

A new way of defining inflammation:
Metaflammation

» “This certainly seems to be the case in
metabolic diseases.”

+ “Although many of the same mediators
are involved in obesity and diabetes,
few, if any, of the classic features of
inflammation have been observed.”

16



A new way of defining inflammation:
Metaflammation

» “Therefore, it would be useful to set out
a distinct form of injury response or
subclass of inflammation—sometimes
referred to as ‘low-grade’ or ‘chronic’—
or to describe altogether separate state
with a new term, perhaps
‘metaflammation (metabolically
triggered inflammation).”

A new way of defining inflammation:
Metaflammation

» “This condition is principally triggered by
nutrients and metabolic surplus, and
engages a similar set of molecules and
signalling pathways to those involved in
classical inflammation.”

A new way of defining inflammation:
Metaflammation

“...it is safe to suggest that the link between
inflammatory and metabolic signalling is a
delicate balance.”

“Although there are short-term compensatory
and adaptive measures to keep this delicate
balance in check, the outcome is often
detrimental when one arm overwhelms the
other in the long term.”

17



A new way of defining inflammation:
Metaflammation

 “...itis also clear that metabolic
dysfunction can be triggered by chronic
excess of nutrients, such as lipids and
glucose.”

* “‘However, in this case, these signals
also simultaneously trigger inflammatory
responses.”

A new way of defining inflammation:
Metaflammation

“In this setting of metabolic excess, it is
more likely that metabolic signal(s) are
triggers for inflammatory responses,
which then further disrupt metabolic
function, leading to more stress and
inflammation, and so on.”

NS erwsh Jo

Wity sned chirunie Bcan always sllender of oftn jut sccomplics™

Egger G & Dixon J. Obesity and chronic disease: always offender or
often just accomplice? Brit J Nutr, Vol. 102, pp. 1238-1242, 2009.

“Over a decade ago, the discovery of a form of subclinical, low-grade
systemic inflammation, later called ‘metaflammation’ (referring to metabolically
-| triggered inflammation) associated with both obesity and chronic disease,
raised hopes of an improved understanding of the causal links between the

-| two, as this form of inflammation is linked with insulin resistance and chronic

=| disease, and obesity seemed to be the driving cause.”

18



“Classical inflammation represents an acute
immune reaction to infection or injury.”

“Metaflammation differs from this in that: (a) it
does not involve the classical symptoms of
inflammation (tumour, rubor, dolour and
calor); (b) it causes only a small rise in
immune system markers (i.e. 4-6-fold v.
several 100-fold); (c) it results in chronic,
rather than acute, allostasis; (d) it has its
effects systemically; (e) its antigens are less
apparent as foreign agents or microbial
organisms (and hence may be better referred
to as ‘inducers’); (f) it appears to perpetuate,
rather than resolve a disease.”
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Varmprird
Should cbusity b the main game? Or do we nend an
environmental makeover 10 combat the Inflammatorny
and chronic disease spidamics?

Egger G & Dixon J. Should obesity be the main game? Or do we need an
environmental makeover to combat the inflammatory and chronic disease
epidemics? Obesity Rev, Vol. 10, pp. 237-249, 2009.

“Itis proposed here that obvious (in contrast to visceral) obesity may be

simply a marker of an aberrant human lifestyle, which is mediated by

aspects of the modern technological environment to which humans have

had little time to adapt physiologically, a feature seen most prominently in
indigenous populations thrust into modernity.”

* “A possible scenario is that oxidative
stress from metabolic overload or an
immune reaction resulting from a range
of endogenous or exogenous inducers,
incites an immune alarm through the
production of pro-inflammatory
molecules.”

* “This, in turn, causes disruption of
insulin receptor signalling leading to the
build-up of insulin resistance and,
ultimately, to the development of
metabolic and other disorders.”

“With many, if not most factors
considered, there appears to be a
‘hormetic’ effect (where hormesis
refers to the reverse effects of too
little or too much of a
substance/activity, compared with a
mid-range level).”

20
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.| Egger G. Obesity, chronic disease, and economic growth: A case for
“big picture” prevention, Adv Prev Med, Vol. 2011, Article ID 149158

* “In contrast to the large (e.g.,
hundredfold) acute defensive action of
classical inflammation, ‘metaflammation’
is characterized by a small (~3-4 fold),
but chronic and systemic rise in
proinflammatory markers, many of
which have now been identified, that is
from C-reactive protein (CRP) at the
proximal level, to NF-B at the distal
transcription level.”

21



“Anti-inflammatory markers indicate the
opposing action of antagonising the
metaflammatory process.”

“These are less well known but
adiponectin, leptin, and high-density
lipoprotein (HDL) are amongst those
that have been identified to date.”

“Recent findings suggest that while fat
stays in the fat cells, for which they are
designed, this is not a cause for
concern.”

“Only when lipid intolerant nonadipose
organs are not protected from lipid
‘spillover’ during sustained energy
surplus does it become a problem.”

Nutrition in Burns: Calveston
Contributions

= Rodriguez NA et al. Nutrition in burns: Galveston contributions, JPEN, Vol.
=| 35, No. 6, pp. 704-714, November 2011.
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\ Thank you!!
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