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Blood chemistry interpretation
from a metabolic point of view
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There is a problem with the
usual ways of interpreting
blood chemistries.

There is a lack of an
overriding, big picture
concept.
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What is the big picture?

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

* What appears to be the most
important determinant of
qguality of life?

* Optimal lean body mass.
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Gait Speed and Survival in Older Adults

— | Studenski S et al. Gait speed and survival in older adults, JAMA,
| Vol. 305, No. 1, pp. 50-58, January 5, 2011

Role of Gait Speed in the Assessment
of Older Patients

©)

Cesari M. Role of gait speed in the assessment of older patients,
JAMA, Vol. 305, No. 1, pp. 93-94, January 5, 2011

“Gait speed should not be regarded solely as a measure of lower extremity
function. Gait speed has been associated with clinical (eg, comorbidities) as
well as subclinical conditions (eg, atherosclerosis or inflammatory status) and
is able to predict several health-related events even apparently unrelated to
physical function (eg, cognitive impairment, hospitalization,
institutionalization). Gait speed may serve as a marker of physiological
reserve and potentially could quantify overall health status.”
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“...gait speed may be considered a
new ‘vital sign,’” specifically sensitive
for older persons.”

* Why is lean body mass lost?
* Two reasons.
* Aging

* A response to environmental
stressors

What is the nature of this response?

* Where does the protein go?

» Does it go to production of functional tissue such
as muscles, gut lining, ligaments, regulatory
factors, detox enzymes? (Anabolic)

« Or

¢ Does it go to production of inflammatory
mediators such as acute phase proteins and
cytokines and production of energy? (Catabolic)
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Aging makes it more difficult
to respond anabolically.

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.

 Blood chemistry, instead of being used to
identify isolated diseases will be used to
determined which metabolic imbalances
predominate.

ok Expones Medical Seadests 1

=] Summer of work exposes medical students to system’s ills, The New
~{ York Times, September 9, 2009

-] “...atidal wave of chronic illness...” ‘
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Leaky gut/ MCS/ Mood Autoimmunityf Metabol. Syn
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HPA axis/

Components that create the clinical picture

[ Causes of Organ-based lliness ‘

Genetics and Nutrient intake

Thyroid Dysf

Allostasis/Allostatic load
Sickness behavior
Sick Syndrome
Hypermetabolic Syndrome

(Ob?sity)

ANABOLIC/CATABOLIC IMBALANCE
Hypermetabolism Chronic phase response (| ion)
Insulin resistance GI mucosal atrophy
Metabolic acidosis
Nutrient depletion and aberrant nutrient metabolism

zmualluli!gll!!!lum?luatua Baracos VE. Overview on
metabolic adaptation to
stress, pp. 1-13.
‘Nestlé Nutrition Workshop Series

Clinical & Performance Program, Vol. 8

Nutrition and nature of stress is
Critical Care fundamental to the rational

Luc Cynober N
Frederick A. Moore homeostasis has been altered

“An understanding of the

design of nutrient mixtures to
feed patients whose

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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~:==:|Bengmark S. Acute and “chronic” phase
-~=7 reaction — a mother of disease, Clin Nutr,
~=—|Vol. 23, pp. 1256-66, 2004

A simplified approach to helping
patients feel better

» Understanding the true nature of
chronic iliness: Excessive allostatic load

» Simple diagnostic tools

» A simplified menu to improve patient
quality of life

MOss®@ . 2 s Ll Tools for True Healing
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This is arelatively easy,
inexpensive way to help
most patients feel better
early on during the course
of therapy no matter what

their “disease” or chief
complaint.

of
Effect of Omega-3 Fatty Acids: How Does
Fish il Act as a ‘Mind-Body Interface'?

Neurosignals, Vol. 17, pp. 144-152, 2009

Su KP. Biological mechanism of antidepressant effect of omega-3
fatty acids: How does fish oil act as a ‘mind-body interface'?

23
Table 1. Overlapping of symptoms of acute sickness behaviour as-
sociated with [FN-c therapy and the somatic symptoms in
MDD
Symptoms Prevalence in Prevalence
IFN-a therapy®, % in MDD, %

Fatigue/asthenia 39-90 73
Headache 27-67 33
Gastrointestinal symptoms 501 34-47'
Psychomaotor slowing 40¢ 59651
Insomnia 20-39 63
Irritability 15t 50
Arthralgia 9-36 n i
Musculoskeletal pain 26-32 62-80% ¢
Abdominal pain 15-20 21
Anorexia 13-19 40
Anxiety 13-18¢ 57
Poor concentration 144 51

*146), unless otherwise specified; " [99), unless otherwise spec-
ified: * [100]; @ [100); < [102]; * [103]; ® [104].

' Nausea, vomiting, bowel problems.

* Result from depressed inpatient population.

= 24
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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

Chronic inflammation,
Key deficiencies or inflammaging Low calorie intake
excesses, i.e., | and ive
Calories, carbohydrate/protein
macronutrients, B ratio — Refeeding
vitamins, zinc, syndrome
selenium, iodine, l

sleep, psychological
and chemical stress,
Hyperinsulinemia/lnsulin
resistance
arcopeniaILoss of lean

gravity, weight

movement against
body mass

Gut
dysfunction/atrophy

THE CREATION OF THE EXCESSIVE CATABOLIC
PHYSIOLOGY “RESPONSE” 2

Low grade chronic
metabolic acidosis/fluid
electrolyte imbalance

NUTHITION ‘| Overview of .'\'utr.mun
AND and Wound Healing
HEALING

Molnar JA. Overview of nutrition and wound healing, in Molnar JA
ed., Nutrition and Wound Healing, CRC Press, Boca Raton, 2007,

Edited by
Joseph A. Molnar
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Liver protein

Amino acid pool

Extracellular

FIGURE 1.3

nutrients. The

RR., and Burke, L.F, in Nurritic - Me ractice, 2nd ed., Harper & Row,
Philadelphia, 1983, adapted from Benotti et al., Crit. Care Med., 7, 520, 1979. With permission. )

« “During periods of metabolic stress, the
body is able to effectively catabolize the
carcass (muscle, skin, bone) to support
visceral protein synthesis of acute phase
proteins, immunoglobulins, inflammatory
cells, and collagen, needed to fight
infection and heal the wound.”

* “In the case of proteins, intricate shuttling
mechanisms have developed to allow
redistribution of the substrate from the
periphery to the viscera.”

 “This could also apply to micronutrients.
Because a large percentage of the body
zinc stores are found in the skin, it would
not be surprising that if the skin proteins
are catabolized, this might allow
mobilization of skin zinc to provide
cofactors for enzymatic activity in other
parts of the body.”
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Waterlow JC. Protein Turnover, CABI Publishing, Cambridge, MA,
3§l 2006.

* “In many patients plasma albumin
concentrations are low and it has been
suggested that the acute phase proteins
compete with albumin for the amino
acids required for synthesis.”

“An interesting hypothesis was
proposed by Reeds et al. to relate the
acute phase protein response to the
muscle wasting that occurs in so many
clinical conditions.”

“At its peak total synthesis of APPs after a
stress, from the data of Fleck et al., could
amount to as much as 0.85 g of protein per
kg per day.”

* “The APPs contain larger amounts of the
aromatic amino acids than muscle, and
Reeds calculated that it would require the
breakdown of 2 g of muscle protein to provide
amino acids for the synthesis of 850 mg of
APPs.”

» “The other amino acids that are produced in

excess from muscle in order to meet the need

of aromatics will be oxidized and the nitrogen
excreted in the urine.”
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“This would account for a
large part of the ‘catabolic
loss after trauma or in
septic states.”

Blood Chemistry
and CBC Analysis

Clinical Laboratory Testing
from a Functional Perspective

Dicken Weatherby, N.D.
Scott Ferguson, N.D.

How do you know if your patient is
catabolic? Routine laboratory and
home/office analyses...

« First morning salivary and urine pH
« |deal 6.4-7.0

 Fasting glucose
* Ideal <90

» Low normal serum potassium, high normal
serum sodium

e Low or low normal serum CO2 (18-22)

» High normal BUN (24-26) with normal
creatinine

© Jeff Moss, DDS
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How do you know if your patient is
catabolic? Routine laboratory and
home/office analyses...

¢ Calcium to phosphorus ratio
Ideal 10:4
Catabolic physiology 3:1 (Ca 9.3-9.5, P 2.8-2.9)

«  High normal globulin (3.6-3.8) (Possible food
allergies)

Low total protein

High uric acid

Total cholesterol (220 —280)
High LDL, low HDL

High triglycerides

How do you know if your patient is
catabolic? Routine laboratory and
home/office analyses...

» Cholesterol to triglyceride ratio
Ideal 2:1

* High liver enzymes (ALT, AST, GGT)
« High WBC, high polys, high lymphs
* High CRP

« High or low TSH
Ideal 2.0

* High normal or low normal T and/or T,
» High blood pressure

How do you know if your patient is
catabolic? Routine laboratory and
home/office analyses...

« High percent body fat
(Visceral adiposity)

Non-athlete male ideal 12% - 18%
Non-athlete female ideal 22% - 28%
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How do you know if your patient is
catabolic? Non-routine laboratory
analysis...

High fasting insulin

High or low salivary cortisol

Elevated urinary catecholamine metabolites
Low bone density

High salivary estradiol to progesterone ratio
High salivary testosterone to estradiol ratio

How do you know if your patient is
catabolic? Functional laboratory
analysis...

Dysbiosis
Leaky gut

Chemical toxicity - Abnormal phase | & 11
detox pathways

High heavy metal levels (Hair, urine, serum)
Low or high urinary sulfate

Genomic variations (Folate metabolism, low
glutathione-S-transferase, etc.)

How do you know if your patient is
catabolic? Signs and symptoms...

Fatigue

Cravings

Depression and/or anxiety

Poor diet — high in acid-based, refined foods
Lack of sleep or poor quality of sleep

Too little or too much quality exercise

Signs and symptoms of poor digestion and
absorption

Pain, trauma, infection
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Semba RD et al. Serum antioxidants and inflammation predict red cell
distribution width in older women: The Women’s Health and Aging Study,
Clin Nutr, published online ahead of print March 8, 2010

“Red cell distribution width (RDW), a measure of heterogeneity in the size of
circulating erythrocytes, is associated with some chronic diseases and predicts
mortality.”

“Serum selenium is an independent predictor of RDW and may potentially
mediate effects on RDW through IL-6.”

Elovaten Prainfammatiry Syloking
Production by & Skewsd T Cell Compartment
FRequirss Monocytes and Promotes
inflammation in Type 2 Diabetes

-| Jagannathan-Bogdan M et al. Elevated proinflammatory cytokine
production by a skewed T cell compartment requires monocytes and
promotes inflammation in type 2 diabetes, J Immunol, Published
online ahead of print December 2010.

“These data indicate that T cells in T2D patients are naturally skewed
toward proinflammatory subsets that likely promote chronic inflammation in
T2D through elevated cytokine production.”
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REVIEW

Tmpact of C-Resctive Protein on Diseave Hik and 1ty Relariea
ry Factors; Literature Review

NanriA et al. Impact of C-reactive protein on disease risk and its
relation to dietary factors: Literature review, Asian Pacific J Cancer

Prev, Vol. 8, pp. 167-177, 2007

“Circulating CRP is present in only trace amounts in healthy individuals, and
is hardly detectable by the standard clinical tests, which typically have a
lower detection limit of 3-8 mg/L. CRP concentrations of recent research
interest are in the so-called normal range which can be measured only by the
high-sensitivity testing. The lower detection limit for high-sensitivity CRP (hs-

CRP) is as low as approximately 0.04 mg/L.”

C-reactive protein and coronary heart disease: a critical

review
L 4 B B, e L P

Casas JP et al. C-reactive protein and coronary heart disease: a critical
review, J Int Med, Vol. 264, pp. 295-314, 2008

“In healthy normal subjects CRP is a trace
plasma protein. In the first substantial study
of such individuals, the median value in 468
British Caucasian volunteer blood donors
aged 18-63 years was 0.8 mg/L, the
nineteenth percentile of the distribution was 3
mg/L and the ninety-nineth percentile was 10
mg/L."
“Similar distributions have been reported from
the general adult population of the USA and
northern Europe.”
* “In USA 50% of individuals have baseline
CRP greater than 2 mg/L and 33% are
between 3 and 10 mg/L.”
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“The term ‘high-sensitivity’ or ‘highly sensitive’
CRP, abbreviated as hs-CRP, has been
widely promoted in recent literature.”

“It refers to measurement of CRP in serum or
plasma samples using immunoassay
methods with sufficient sensitivity to quantify
CRP throughout its normal range in contrast
to older less sensitive commercial assays
which had detection limits in the range 2-10
mg/L and were suitable for measurements of
acute phase responses of CRP rather than
baseline values.”

“It is very important to recognize that the
analyte designated as hs-CRP is just CRP
itself, not anything new or different and in
particular is not a novel analyte with any
special relationship to cardiovascular
disease.”

* “hs-CRP is the same exquisitely sensitive and
entirely nonspecific systemic marker of
infection, inflammation, tissue damage and/or
almost any form of adverse nonphysiological
stress as the CRP, which has been
extensively studied and used clinically for
over 75 years.”

* “Precisely the same constraints apply to use of its
values, notable that these cannot be interpreted in
the absence of full clinical information on the
individual patient at the time the sample was taken.”

« “An individual with an apparent baseline CRP value
of, say 7 mg/L, should not just be told that they have
increased risk of cardiovascular disease and be
advised to alter their lifestyle accordingly, when the
increased CRP concentration might reflect any of a
very wide range of other serious diseases which have
not yet declared themselves, for example, Hodgkin's
disease or renal carcinoma or any other condition
which is often occult for some time before clinical
presentation.”
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Thank you!!
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