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Summer of Work Exposes Medical Students to System’s Ills

By KEVIN SACK

SEATTLE — This summer, medical students from the University of Washington took a long look under the hood of
the health care system they are about to inherit, and many returned to campus last week with their eyes wide open

and their idealism tempered.
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The students learned not only to deliver babies and suture wounds, but also to order unnecessary tests as

protection against lawsuits, to hector specialists into seeing Medicaid patients, to match patients with
prescriptions on Wal-Mart’s $4 list. And they saw firsthand what Mr. Olsgaard called “a tidal wave of chronic
disease” — diabetes, hypertension, obesity, depression — that left many questioning how much any one physician

could really accomplish.

“ often wondered what we were actually doing to help people,” Mr. Olsgaard said.
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« “...atidal wave of chronic illness...’
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For 21 years, the University of Washington School of Medicine has dispatched its rising second-year students
across the Northwest to provide primary care in rural or underserved areas. The monthlong program is elective,

but a record number of students took part this year — 117 from a class of 216.

The school has a cooperative agreement to train medical students from Alaska, Idaho, Montana and Wyoming,
none of which has a medical college of its own. The summer program is one of several vehicles, along with loan
forgiveness enticements, designed to lure students back to their home states to practice in areas with a shortage of

primary care givers.

This year, the students set out as negotiations were intensifying in Washington over wholesale changes to the
health care system they will soon be joining. Whether there will be improvements to the system remains to be

seen, but few students returned thinking there was little to fix.

http://www.nytimes.com/2009/09/09/health/policy/09medschool.html?_r=1&th=&emc=th&... 9/9/2009




CHAPTER 2.

Global Aging

The current level and pace of
population aging vary widely by
geographic region, and usually
within regions as well, but virtually
all nations are now experiencing
growth in their number of older
dents. While developed nations
ve relatively high proportions of
ple aged 65 and over, the most
rapid increases in older population
are in the developing world. Even
in nations where the older percent-
of the total population remains
small, absolute numbers may be
rising steeply. Everywhere, the
growth of older populations poses
challenges to social institutions

that must adapt to changing

age structures,

OLDER PEOPLE TO SOON
OUTNUMBER YOUNG
CHILDREN

Estimates of the world's popula-
tion age structure at various points
in the past indicate that children
under age 5 have outnumbered
older people. In fewer than 10 years
from now this will change (U.S.
National Institute on Aging and U.S.
Department of State, 2007). For the
first time, people aged 65 and over
are expected to outnumber children
under age 5 (Figure 2-1). The global
population aged 65 and over was
estimated to be 506 million as of
midyear 2008, about 7 percent of
the world's population. By 2040,
the world is projected to have 1.3
billion older people—accounting for
14 percent of the total.

WORLD'S OLDER
POPULATION INCREASING
870,000 EACH MONTH

been growing for centuries. What

is new is the accelerating pace of
aging. The world's older popula-
tion of 506 million people in 2008
represented an increase of 10.4
million since 2007. The world's
older population grew by an aver-
age of 870,000 people each month
during the year. Projections 10 years
hence suggest that the annual net
increase will be on the order of 23
million, an average net monthly
gain of 1.9 million people. In 1990,
26 nations had older populations of
at least 2 million, and by 2008, 38
countries had reached the 2-million
mark. Projections to the year 2040

US Census Bureau, An Aging World: 2008

U.S. Census Bureau
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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 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
both the illness process itself and the aggressive
therapies.”



B COMMENTARY

Exploring the Harmful Effects of Health Care

Charles M. Kilo, MD, MPH
Eric B. Larson, MD, MPH

HILE VARIOUS FORMS OF HARM RESULTING
from health care are well known, the full

effects, generally to individuals, as a by-product of health
care delivery. Indirect harm is a collateral effect on indi-
viduals and communities not directly involved in care. In-
direct harm is closely associated with excess health care cosis,
which may induce harm by competing with other health-
producing services.

nature of such hay — At

health care's ag
effects deserve more explorati
remain imprecise, and the ben
currently deliver may not outw
harm it imparts. In this Comm
tial harms from health care,
health care harm, and suggest
addressing this issue.

This concern is raised with great respect for health care
professionals. To be sure, ill intent is rare, and many health
services are effective. Nonetheless, it is time to address the
possibility of net health harm by elucidating more fully ag-
gregate health benefits and harms of current health care. This
information should help clinicians, health care leaders, policy
experts, and politicians improve health outcomes by allow-
ing more explicit consideration of the trade-offs involved
in health interventions and expenditures, and help guide
health care reform efforts.

Unlike health, health care is not an unalloyed good. Fisher'
estimates that perhaps one-third of medical spending is for
“services that don't appear to improve health or the quality
of care—and may make things worse.” Although health care
contributes to health through disease prevention and treat-
ment, the aggregate effect on health may be smaller than
generally assumed.

Determinants of well-being transcend health care. They
include the complex interaction over time between genet-
ics, social circumstances, education, income, housing, pub-
lic safety, job satisfaction, behavioral patterns, and environ-
mental quality, in addition to access to appropriate health
care services.” For example, since health care contributes
only about 10% toward reducing premature death, even a
perfectly designed delivery system would prevent only a mod-
est proportion of premature death.?

INVEsSIIgalors sl

A Taxonomy of Health Harm

Harm may occur as a direct or indirect consequence of health
care. Direct harm includes adverse physical and emotional

©2009 American Medical Association. All rights reserved.

Kilo CM & Larson EB. Exploring the harmful effects of health
care, JAMA, Vol. 302, No. 1,

pp. 89-91, July 1, 2009
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terventions, much consequent harm is avoidable when treat-
ments are overused or used without sufficient evidence of
effectiveness.

Some overtreatment happens when physicians lack evi-
dence about the ineffectiveness or risks of a treatment. For
example, encainide and flecainide were widely used before
their harmful effects were elucidated and more than 50 000
individuals were estimated to have died from their cardio-
vascular effects.* Rofecoxib had a similar trajectory. Medi-
cation harm may become apparent only long after wide-
spread use.

Data on the safety and efficacy of procedures or devices
may be similarly delayed. The Swan-Ganz pulmonary ar-
tery catheter was introduced in 1970 for hemodynamic man-
agement. In the 1990s, an estimated 1.2 million were sold
annually at a cost of approximately $2 billion* Although
studies suggested that patients fared worse with them, it took
until 2005 to clearly demonstrate their lack of benefit even
in patients with severe heart failure.® Demonstrating the lack
of utility took decades, while consuming substantial re-
sources and adversely affecting many individuals.

Similarly, percutaneous coronary intervention is likely
being overused in the Medicare population.” Contrary 1o na-
tional guidelines, more than half of Medicare patients with
stable coronary disease lack noninvasive documentation of
ischemia before elective percutaneous coronary intervention.

Author Affiliations: The Trust for Healthcare Excellence and GreenField Health,
Portland, Oregon (Dr Kilo); and Group Health Center for Health Studies, Seattle,
Washington (Dr Larson).

Corresponding Author: Charles M. Kilo, MD, MPH, The Trust for Healthcare Ex-
cellence and GreenField Health, 9427 SW Barnes Rd, Ste 590, Portland, OR 97225
(chuck kilo@greenfieldhealth.com),
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Perceived Treatment Efficacy for Conventional and Alternative Therapies
Reported by Persons with Multiple Chemical Sensitivity

Pamela Reed Gibson, Amy Nicole-Marie Elms, and Lisa Ann Ruding

School of Psychology, James Madison University, Harrisonburg, Virginia, USA

Multiple chemical sensitivity (MCS) is a condition in which persons experience negative health
effects in multiple organ systems from exposure to low levels of common chemicals. Although
symptoms experienced from particular chemicals vary across persons, they are generally stable
within persons. The sensitivities often spread over time, first to related chemicals and then o
other classes of chemicals. This study examined self-reported perceived treaument efficacy of 101
treatments used by 917 persons with self-reported MCS. T ined included envi

mental medicine techniques, holistic therapies, individual nutritional supplements, detoxification
techniques, body therapies, Eastern-origin techniques, newer therapies, prescription items, and
others. The three most highly rated treatments were creating a chemical-free living space, chemical
avoidance, and prayer. Both creating a chemical-free living space and chemical aveidance were
rated by 95% of respondents as helpful. Results for most therapies were mixed. Participants had
consulted a mean of 12 health care providers and spent over one-third of their annual income on
health care costs. We discuss this drain on personal resources and describe respondents’ attitudes
toward the possibility of healing from MCS. Key words: chemical hypersensitivity, chemical

| sensiriviry, multinle chemical

Internet. Most groups publish newsletters
with resources and informational suppore for
persons with MCS and other interested par-
ties. Respondents were 82% women and 95%
Caucasian. Participants’ ages ranged from 20
to 82 years, with a mean age of 53 years.
Respondents’ characteristics are presented in
detail in Table 1. When asked to identify the
severity of their condition, 7% identified
their MCS as mild, 32% as moderate, 45% as
severe, and 13% as cotally disabling.
Procedure. This research, including the
survey materials, was reviewed by the James
Madison University Institutional Review
Board. All members of CIIN were invited to
respond to a mail survev thar sarhered

injury, 1 allergy,

brtp:fldx.doi.org/ [Online 9 April 2003]

Although some progress has been made in the
development of a case definition for multiple
chemical sensitivity (MCS) (Bartha et al.
1999) and in elucidating symptom profiles
(Joffres er al. 2001), we still lack a widely
accepted treatment protocol for the condidon.
Consequently, patients experiment with a wide
variety of both conventional and holistic health
treatments. Although practitionets of environ-
mental medicine have a systematic approach
for working with MCS, there is no common
MCS treatment protocol accepred across med-
ical disciplines. The field of environmental
medicine espouses guidelines and techniques
for addressing MCS, bur critics maintain that
the techniques have not been efficacious in
double blind trials. Because research on treat-
ments for MCS is sparse, people have few data
on which to rely when choosing interventions.
Physicians have described health findings from
patient samples (Bell et al. 1995; Galland
1987; Heuser et al. 1992; Lieberman and
Craven 1998; Ross 1992a) and suggcstcd treat-
ment strategics (Jewett 1992; Ross 1992b;
Ziem 1992}, but only a small number of pub-
lished studies describe MCS treatment and fol-
low-up (Lax and Henncberger 1995). In
addition, only three studies to date have exam-
ined patients’ assessments of a large number of
health interventions for MCS {(Gibson 2000;
Johnson 1996, 1997a, 1997b, 1998; Leroy et
al. 1996). All three studies found that chemical
avoidance measures were rated as very highly
effective, whereas prescription drugs were rated
the least effective of all treatments.

Life impact research shows that people with
MCS tend to spend a considerable amount of

1498

1 illness, envi

sensitivity. Environ Health Perspect 111:1498-1504 (2003). d

their resourd
large numbd
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spending al
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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

and experiey 2 O O 3
(Engel et al. .
Our pul, .

the types and numbers of treatments used by
people with MCS and to investigate perceived
efficacy of chose treatments. The study was not
limited to conventional techniques. Rathet, we
sought to gather data on any techniques that
tespondents had tried, in an effort to under-
stand the experience of secking medical treat-
ment for a poorly understood condition. We
chose to evaluate retrospective reports from
patients to assess the large number of treatment
methods tried by this population of consider-
able size. Resules may be helpful to patients,
providers, and advocates in making decisions
about resource allocation.

Methods

Participanss. Participants were 917 persons
contacted through the Chemical Injury
Information Network (CIIN, White Sulphur
Springs, MT; ciin,org) and through MCS
support groups. People learn about and
become members of CIIN and other support
groups through other persons with MCS,
physicians’ offices, small media, and the

=
from the three efficacy studies done to date
{Gibson 2000; Johnson 1996, 1997a, 1997b,
1998; Leroy et al. 1996), elements of envi-
ronmental medicine protocol, widely used
nutritional supplements, well-known body
therapies and other holistic therapies, and
other current treatments described to us by
persons with MCS. Treatments were grouped
into the following nine categorics: environ-
mental medicine/oasis techniques, holistic

Address correspondence to P. Gibson, James
Madisan University, School of Psychology, MSC
7401, Harrisonburg, VA 22807 USA. Telephone:
(540) 568-6195. Fax: (540) 568-3322. E-mail:
gibsonpr@jmu.edu

We thank C. Wilson and J. Wilson of the Chemical
Injury Information Network for their support in survey
distriburion and funding. We also appreciate the efforts
of all respondents who completed surveys.

“This research was supported in part by a grant from
the Chemical Injury Information Network and a
James Madison University Faculty Summer Research
grant,

The authors declare they have no conflicr of interest.
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3120k6 0290 7429 7 Baracos VE. Overview on
- | | metabolic adaptation to
stress, pp. 1-13.

Nestlé Nutrition Workshop Series

Clinical & Performance Program, Vol. 8

“An understanding of the
Nutrition and nature of stress is

Critical Care fundamental to the rational
design of nutrient mixtures to
fuc Cynober feed patlen_ts whose

Frederick A. Moore , - 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

Stig Bengmark

Department of Surgery and Liver Institute, UCL, London, UK

Received 23 July 2004

KEYWORDS

Acute phase
response;

Chronic phase
response;

Metabolic syndrome;
Cellular membranes;
Endothelial cells;
Abdominal obesity;
Insulin resistance;
Growth hormones;
Free fatty acids;
Alzheimer disease;
Parkinson disease;
Neurodegenerative
diseases;
Arteriosclerosis;
Coronary-vascular
diseases;

Cancer,

Breast cancer;
Colorectal cancer;
Prostatic cancer;
Diabetes;

Cirrhosis;

Fatty liver;
Gallbladder disease;
Chronic renal
disease;

=i Bengmark S. Acute and “chronic” phase

chronic diseases. And they cf
these diseases are associated

oo [@ACTION — @ Mother of disease, Clin Nutr,

function of the innate immur|

wreseem Vol 23, pp. 1256-66, 2004

chronic diseases. The endot

importance, and the functior - -
the function of the underlying cells; their ability to obtain nutrients and antioxidants
and to eliminate waste products. The abdominal adipocytes seen to play a key role,
as they have the ability to in stressful situations release much of proinflammatory
cytokines, PAl-1 and free fatty acids compared to elsewhere in the body. The load on
the liver of these various substances in often of greater magnitude than the liver can
handle. Some of the most common chronic diseases and their potential association
with acute and "chronic” phase response, and with metabolic syndrome are
discussed separately. The need for studies with lifestyle modifications is especially
emphasized.

(@) 2004 Elsevier Ltd. All rights reserved.

E-mail oddress: 5.bengmark@ucl.ac.uk (5. Bengmark).

0261-5614/5 - see front matter @ 2004 Elsevier Ltd. All rights reserved.
doi:10.1016/1.clnu.2004.07.016






Components that create the clinical picture

Causes of Organ-based lliness

Genetics and Nutrient intake

— Gastroenterology Toxicology Neurology Immunology = Endocrinology ¥ ]

/ } / | l
Leaky gut/ MCS/ \ Mood Autoimmunity” Metabol. Syn
ic

Malabsorb. Neurolog Disord. Psychol. Stress
damage HPA axis/

Thyroid Dysf

\4

Allostasis/Allostatic load
Sickness behavior
Sick Syndrome
Hypermetabolic Syndrome

(ObeIsity)

ANABOLIC/CATABOLIC IMBALANCE

Hypermetabolism Chronic phase response (Inflammation)

Insulin resistance Gl mucosal atrophy
Metabolic acidosis
Nutrient depletion and aberrant nutrient metabolism
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A simplified approach to helping
patients feel better

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

o Simple diagnostic tools

* A simplified menu to improve patient
qguality of life

12



Metabolic Imbalance

Diagnostic Tools

Nutritional Therapy

Metabolic acidosis

First morning urinary pH

Dietary changes, potassium
bicarbonate, magnesium

Sarcopenia (Loss of muscle mass
and strength) and low
protein/amino acid intake

Percent body fat using bioelectric
impedance scale and hand strength
using Jamar dynamometer, blood
spot amino acids (If necessary)

Dietary changes, protein/amino
acid supplementation and weight-
bearing exercise

Increased inflammation

Routine blood chemistry, C-
reactive protein, blood pressure

Address food sensitivities and
anti-inflammatory herbs and
enzymes

Insulin resistance

Fasting serum glucose, cravings

Dietary changes, herbal/nutrient-
based glycemic formulas

High dietary carbohydrate/protein
ratio

Diet history

Dietary changes, protein/amino
acid supplementation

Maldigestion/malabsorption

Patient history

Dietary changes, betaine HCI,
digestive enzymes

Deficiency of often overlooked
key essential nutrients such as

vitamin D, zinc, and/or iodine,
sleep

Serum 25-hydroxyvitamin D,
serum thyroid panel, patient
history, signs and symptoms, zinc
taste test

Vitamin D — 1,000 — 2,000 1U per
day, iodine starting at 1-2 mg per
day, zinc starting at 25 mg per day.
At least 6 hours of sleep. 13




 Does this replace functional
medicine-based custom programs or
condition specific approaches?

NO
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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.



AND:

Functional medicine modalities
will have a higher success rate!!
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Biological Mechanism of Antidepressant
Effect of Omega-3 Fatty Acids: How Does
Fish Oil Act as a ‘Mind-Body Interface’?

Kuan-Pin Su

Department of General Psychiatry and Mind-Body Interface Laboratory (MBI-Lab), China Medical University
and Hospital, Taichung, Taiwan; Stress, Psychiatry and Immunology Laboratory (SPI-Lab), Institute of Psychiatry,

King's College London, London, UK

Major depressive disorder - Depressid

rosamnams momoanes-1of NEUroSignals, Vol. 17, pp. 144-152, 2009

Phospholipase A2 - Cyclo-oxygenase

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

Abstract

The unsatisfactory results of monoamine-based antidepres-
sant therapy and the high occurrence of somatic symptoms
and physical illness in patients with depression imply that
the serotonin hypothesis is insufficient to approach the ae-
tiology of depression. Depressive disorders with somatic
presentation are the most common form of depression. So-
matization, the bodily symptoms without organic explana-
tion, is similar to cytokine-induced sickness behaviour. Based
on recent evidence, omega-3 polyunsaturated fatty acids
(n-3 PUFAs, or n-3 fatty acids) are enlightening a promising
path to discover the unsolved of depression, sickness behav-
jour and to link the connection of mind and body. The PUFAs
are classified into n-3 (or omega-3) and n-6 (or omega-6)
groups. Eicosapentaenoic acid and docosahexaenoic acid,
the major bioactive components of n-3 PUFAs, are not effi-
ciently synthesized in humans and should therefore be ob-
tained directly from the diet, particularly by consuming fish.
Docosahexaenoic acid deficiency is associated with dys-
functions of neuronal membrane stability and transmission

prostaglandin E; synthesis, which might be linked to the
somatic manifestations and physical comorbidity in depres-
sion. The role of n~3 PUFAs in immunity and mood function
supports the promising hypothesis of psychoneuroimmu-
nology of depression and provides an excellent interface
between ‘mind’ and ‘body". This review is to provide an over-
view of the evidence about the role of n—-3 PUFAs in depres-
sion and its common comorbid physical conditions and to
propose mechanisms by which they may modulate molecu-
lar and cellular functions. Copyright © 2009 5. Karger AG, Basel

Introduction

Major depressive disorder (MDD) is a serious psychi-
atric illness with a high lifetime prevalence rate {1]. How-
ever, the current treatment for this high-burden disease
is not satisfactory. Less than 50% of patients achieve full
remission with optimized medication treatment [2] de-
spite that more than 40 antidepressants with mechanisms
related to serotonin, norepinephrine and/or dopamine

KARGER ©2009'5. Karger AG, Basel

1424-862X /09/0172-0144$26.00/0
Fax +41 6] 306 12 34
E-Mail kargerakarger ch Accessible online at:
www karger.com www.karger.com/nsg

Dr. Kuan-Pin Su

Department of Psychiatry

China Medical University Hospital

No. 2, Yuh-Der Road, Taichung 404 (Taiwan)

Tel. +886 4 2206 2121, ext. 1076, Fax +886 4 2236 1230, E-Mail cobolsu@gmail.com
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Table 1. Overlapping of symptoms of acute sickness behaviour as-
sociated with IFN-a therapy and the somatic symptoms in
MDD

Symptoms Prevalence in Prevalence
IFN-a therapy?, % in MDDP, %

Fatigue/asthenia 39-90 73
Headache 27-67 33¢
Gastrointestinal symptoms 50% ! 34-47"
Psychomotor slowing 40* 59-65¢
Insomnia 20-39¢ 63
[rritability 354 50
Arthralgia 9-36 31¢
Musculoskeletal pain 26-32 62-808 ?
Abdominal pain 15-20 21¢
Anorexia 13-19 40
Anxiety 13-18¢ 57
Poor concentration 144 51

2 [46], unless otherwise specified; ® [99], unless otherwise spec-
ified; © [100]; 4 [101]; ¢ {102]; ' [103]; 8 [104].

! Nausea, vomiting, bowel problems.

2 Result from depressed inpatient population.

18



Radical Biology & Medicine 47 (2009) S80-589

Contents lists available at ScienceDirect : k
mOLOGYS
= R ot aTaCHE
Free Radical Biology & Medicine -
journal homepage: www.elsevier.com/locate/freeradbiomed

Hypothesis Paper
Special relationship between sterols and oxygen: Were sterols an adaptation to
aerobic life?

Anne M. Galea, Andrew J. Brown *

school of Biotechnology and Blomolecular Sciences, The Uni

ARTICLE INFO ABSTRACT

| 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.

Surfactant

Introduction help protect against, O; and/or reactive oxygen species (ROS
(Fig. 2).
Different sterols occur in different life forms: cholesterol is the
predominant sterol in vertebrates, ergostercl in yeast and other The Rise of 0y

“...a protective effect of cholesterol against peroxidation, due either to its

= antioxidant action or to its capacity to stabilize plasma membrane, has been
"I 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

Indic}

L 0
Roar "
= repletuon.
g
:] see front matter © 2009 Elsevie

0891-5849/% ver Inc. Al rights reserved
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Dangers, and benefits of the cytokine mediated response to injury and infection
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ARTICLE

= Souters PB & Grimble RF. Dangers, and benefits of the cytokine

Received 12 Januar|
Accepted 15 May 2|

.| mediated response to injury and infection, Clin Nutr, published online

Inflammation

Chronic disease
Genotype
Obesity

Gender

Ageing T ITTIaToTy

Clar i TEVET. 7% T OT STOOTES TS STROwWIT TET SPeT

Malnutrition nutrients, diets, and dietary restriction are able to modulate the inflammatory response in the population
Immunonutrition as a whole. To advance in this area, precise knowledge is needed of how the disadvantageous factors,
Es'wl_h-MS E mentioned above, affect the individual's response to anti-inflammatory nutrients.

Imsulin sensitivity © 2009 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.

Protein kinetics
Alburmin

Acute phase response
Plasma lipids

1. Introduction

The acute phase response (APR) is a universal reaction following
trauma, burns and infection."? The universality of the response was
first noted in studies by Sir John Hunter, Fellow of the Royal College
of Surgeons, and Physician to King George 11, who observed in 1794
in a “Treatise on Blood. Inflammation and Gunshot Wounds”, that
“many types of injury produce a similar inflammation”. Since that
time the precise mechanisms of this similarity in response have
become clearer. Both the clinical and the metabolic responses after
trauma are an integral part of the natural adaptation following
injury that serves to facilitate recovery. However, this observation
only holds true when considering the human population as awhole.
The response is a ‘two edged sword' and can damage as well as
protect individuals. While each of the metabolic changes and
cellular events, which take place during the response, are intended
to contribute to the defeat of invading organisms, facilitation of

* Corresponding author. Home address: Putstraat 25, 3620 Lanaken, Belgium.
Tel.: +32 B9 245391
E-muail oddresses: pbsoeters@®ahunimaas.nl (PB. Soeters), rigl@southamp-
ton.ac.uk (RF. Grimble]

nourishment of the immune system and restoration of tissue
structure and function, a successful achievement of these aims is
dependent upon the intensity and timing of each component of the
response. At the level of the individual, however, the orchestration
of these components may be less than ideal and may contribute to
raised levels of morbidity and mortality. For example prolonged and
excessive loss of body protein, chronic elevation of plasma lipids
and chronic impairment of insulin sensitivity may all contribute to
disease in individuals. However, each of these metabolic changes, as
will be discussed later, is an essential part of the overall response in
the population. The response is thus designed to ensure the survival
of the species rather than the survival of the individual.

Although the common mechanisms underlying the ‘similar
inflammation,’ noted by Sir John Hunter, have been known for more
than 20 years, the reasons why the response differs with the type of
injury and varies greatly between individuals, have only recently
become clearer. Another conundrum, concerning the nature and
outcome of the response is that, although the response is a normal
part of the defenses of the body to recover from injury and repel
infection, it may also increase morbidity and be fatal. In one patient
a postoperative infection may cause a slight delay in wound heal-
ing. in another patient the same infection may result in a prolonged
stay in the intensive care unit, or worse, death.

0261-5614/5 - see front matter © 2009 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.
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e “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
lipoproteins and chylomicrons) are also
components of an inate, non-adaptive host
Immune response to infection.”
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“In experimental settings it is has
iIndeed been demonstrated that
lipoproteins can bind LPS, protect
against LPS-induced toxicity, and
play an important role in host
response to LPS.”
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Components that create the clinical picture

Causes of Organ-based lliness

Genetics and Nutrient intake

— Gastroenterology Toxicology Neurology Immunology = Endocrinology ¥ ]

/ } / | l
Leaky gut/ MCS/ \ Mood Autoimmunity” Metabol. Syn
ic

Malabsorb. Neurolog Disord. Psychol. Stress
damage HPA axis/

Thyroid Dysf

\4

Allostasis/Allostatic load
Sickness behavior
Sick Syndrome
Hypermetabolic Syndrome

(ObeIsity)

ANABOLIC/CATABOLIC IMBALANCE

Hypermetabolism Chronic phase response (Inflammation)

Insulin resistance Gl mucosal atrophy
Metabolic acidosis
Nutrient depletion and aberrant nutrient metabolism
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