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Preface

The release of Advanced Clinical Naturopathic Medicine
(ACNM) is a hallmark achievement supporting the
evolving practice of the profession. No longer limited to
merely general practice, clinicians have broadened and
expanded into specialty practices. This shift in our
treatment has seen more specific courses and sub-practices
develop, with clinicians narrowing their focus to key areas
of expertise.

That the contributors in ACNM are experts in their fields
is evident. All have completed advanced training and have
years of clinical experience and a deep love of their
specialty areas. The chapters showcase the many diverse
pathways within the profession and highlight both the
opportunities for aspiring clinicians as well as the depth of
practice required to truly excel in these specialty areas of
expertise.

Each contributor elevates their knowledge. All aspects of
their careers aptly highlight the commitment and
dedication required to perfect and hone their craft.

ACNM offers both new and experienced clinicians,
educators and researchers an opportunity to dive into the
hearts and minds of these leaders. It showcases how-truly
transformative and effective naturopathy is and offers
insight into the depth of our practice.

As with Clinical Naturopathic Medicine, the publishing of
this text is an opportunity for the professionstoswreclaim
and celebrate our vital role in the healthcare system. Our
system of healing is unique and relevant; our treatments
efficacious and therapeutic; our methodology-and
outcomes logical and supportive.

I hope this text provides assuranece for/clinicians and gives
them confidence to take on more responsibility and be
more active in the welfare of their patients’ wellbeing;
certainty to be more forthright and transparent with
treatment strategies, methodologies and approaches; and
determination to consistently strive for excellence and
have the patient’s best interests at heart.

Naturopathic eore principles guide our intentions, with
patient-centred care as the primary principle. Our elders
always‘focused on the importance of the inter-relationship
between clinician, patient and nature.

My hope is that ACNM provides the platform with which
to'seek answers and formulate the best care possible.

Leah Hechtman
March 2020
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Environmental medicine

Nicole Bijlsma

Environmental medicine is the evaluation, management
and study of detectable human disease or adverse health
outcomes arising from exposure to external physical,
chemical and biological factors in the general
environment.”) Environmental medicine is a speciality
field that has been adopted by occupational and
environmental doctors, but largely ignored in
patient-centred general practice despite the fact that
toxicants alone have been implicated in many chronic
diseases typically seen in routine medical practice.’ There
are several reasons why this may be so:

* Most chronic diseases arise from a complex interaction
between genes and the environment and, until recently,
this relationship has been hampered by limited
knowledge of the human genome and the inclination of
scientists to study disease using models that consider
exposure to single agents at high doses!*

* Very little of the vast amount of literature on
environmental exposure is published in general
medical journals®s

e It takes years to translate scientific discovery to clinical
practice®

* Clinicians do not undertake house .and workplace visits
to identify obvious triggers

* There is competition from other\disciplines in crowded
medical curricula

* There are limitations in adopting a reductionist
approach to compartmentalise the body into separate
systems

* The need to provide evidence-based medicine that is
conclusive and‘leaves no room for doubt has delayed
action on’environmental toxicants.

Widespread exposure to toxicants occurs in the human
population from the womb to the tomb at levels known to
cause adverse health effects.”° This is largely because the
burden of proof is not on industry to prove that its
products or technologies are safe, and the inadequacies of
chemical risk assessment fail to consider multiple routes of
exposure, mixture effects, transgenerational epigenetic
effects, the impact of endocrine-disrupting chemicals
(EDCs) during critical windows of human development
and individual susceptibility,”” although some countries are
attempting to address this (for example, the REACH
directive in Europe and the Toxic Substance Control Act in
the US). Consequently the history of medicine is littered
with numerous examples of missed opportunities, wasted
resources and counterproductive policies due to an

inability to act on available evidence .1V In 1857, the father
of epidemiology, Dr John Snow, was able to demonstrate
that ‘conta%ions’ in water were responsible for a cholera
epidemic”; in 1950 Dr Richard Doll published his findings
correlating smoking with lung cancer™; and in 1956 Dr
Alice Stewart was able to-prove that one fetal x-ray
doubled the incidence of childhood leukaemia."! These
clinicians were ostracised from their peers and the medical
establishment.atithe time of their findings and it took
decades for their work to be validated. There are many
environmental hazards that have had devastating
consequences on human health, such as lead, mercury,
asbestos, benzene, organochlorine pesticides and
polychlorinated biphenyls (PCBs)."s! The question we as
clinicians need to ask ourselves is, ‘When is there sufficient
evidence to act?’®!

Despite calls from numerous organisations* to
provide clinicians with more training and awareness in
environmental health, there are multiple barriers to the
clinical assessment of toxic environmental exposure.
Clinicians are limited in their capacity to test for
environmental exposure as many of the tests available have
not been validated (e.g. provocation testing, lymphocyte
sensitivity tests, DNA-adduct and mitochondrial testing,
visual contrast sensitivity tests), are inconsistent or
controversial (hair mineral analysis, detoxification profiles),
only assess short-term exposure (blood, stool and urine),
may not be predictive of adverse health outcomes (genomic
profiling), are costly or are not available. In addition, there
may be no reliable biomarkers, such as those involved with
electromagnetic field exposure. While emerging
technologies in the field of metabolomics are predicted to
have a profound impact on medical practice in years to
come,” in the interim clinicians can do many things to
address environmental exposure. This starts with taking a
thorough history of the patient’s health symptoms and
environmental exposure, establishing the patient’s inherent
susceptibility to environmental toxicants and educating the
patient on how they can reduce their exposure to toxicants:
these topics are the focus of this chapter.

HISTORY-TAKING

According to Bijlsma and Cohen, history-taking should
encompass the following:
— A detailed symptom history that includes a timeline
from the prenatal period



ADVANCED CLINICAL NATUROPATHIC MEDICINE

— A family history that includes previous generations

— An obstetric, paediatric, dietary, environmental and
occupational exposure history (links to
questionnaires developed for chemical,
electromagnetic field and mould exposure are
provided in this chapter)

— A history of pharmaceutical and recreational
drug use

— A detailed place history that includes places of
residence, school and work across the lifespan
including primary modes of transportation,
with a focus on proximity to toxicants (mining,
industry, traffic and other sources of air and
water pollution), allergens and electromagnetic
fields

— Use of external data sources, geographical
information systems and apps to assess exposure to
electromagnetic fields (real time) and exposure
maps (mining, radon, traffic, pollen), as well as
government or non-government environmental
pollution reporting regarding ambient air
monitoring and drinking water quality

— A physical examination to look for physical signs of
metabolic, neurological, reproductive or other
disease and comorbidities

— Assessing current toxic load by performing various
biomonitoring tests including assessment of
biomarkers in various body tissues to evaluate
long-term accumulation of toxicants

— Networking with other professionals who can assess
the patient’s home and/or workplace to establish
sources of exposure.

WHO IS SUSCEPTIBLE?

Why is it that a person may work in a department store
spraying perfumes day by day, year by year, and be
completely unaffected by the environment.while a person
walking past the same area develops a headache that
makes them unwell for the rest of.the day? Why do people
react differently to pharmaceutical’diugs? Why can one
person smoke heavily all of their life with no apparent
symptoms, while another dies from smoking-related
disease in middle age? Establishing a patient’s inherent
susceptibility to envirenmental toxicants requires an
assessment of their genetic predisposition, age and timing
of exposure, gender, gut microbiome, nutrition, drug use
and disease states:

Genetic predisposition

Genetics loads the gun, but the environment pulls the
trigger. Professor Judith Stern

Environmental exposure and individual susceptibility go
hand-in-hand. Simply put, you cannot address one without
the other. Until recently, clinicians were limited in their
scope to assess individual susceptibility to eliciting the
patient’s race/ethnicity status and taking a thorough family
and personal history, as alterations in highly penetrant
genes (mutations) explain only a small fraction of complex
diseases. Completion of the human genome in 2003,

however, shifted attention to explore the impact of gene
variants or SNPs (single-nucleotide polymorphisms) in the
aetiology of chronic disease as the direction and magnitude
of the exposure-response effect can vary with different
genetic polymorphisms.**"*?/ For example, there is a higher
incidence of asbestos-induced respiratory disease in
carpenters with a homozygous deletion of the
glutathione-S-transferase Mu 1 (GSTM-1) gene, which plays
an important role in phase II liver detoxification.”? Human
variability in phase I and II detoxification can vary more
than ten-fold depending on genetic polymorphisms in
metabolic enzymes.*+*!

Studies that explore polymorphisms, in the aetiology of
chronic disease are frequently inconsistent, inconclusive
and contradictory. They often fail to.demonstrate cause
and effect because multiple genes are involved,
polymorphisms in some genes:may-be compensated by
other genes and few studies consider these SNPs within
the context of the patient’s lifestyle and/or environment.
Taking breast cancer as anexample, although
well-established risk.factors have been identified for breast
cancer (including age, menarche/parity/menopause, family
history, being overweight, drug use, smoking, high
penetrance gene mutations [BRCA1, BRCAz, TP53 and
PTEN] and gene variants in detoxification and DNA repair
pathways); individually they confer only a small or
negligible tisk.?”*) When polymorphisms are combined or
considered within the context of relevant environmental
and lifestyle exposure, such as being overweight, smoking,
using alcohol or drugs, or following toxicant exposure,
especially during the prenatal and pubertal periods, the
statistical power becomes significant in some'”'/ but not
all studies,***¥ depending on which polymorphisms and
environmental factors are investigated. This gene—
environment interaction may explain why US-born Asian
women have an almost two-fold higher incidence of
invasive breast cancer than native Asian women.¥ Like
most complex chronic diseases, determining the aetiology
and pathogenesis of breast cancer requires big data
resources?® involving large-scale multicentre studies that
include detailed individual data, environmental
background and gene—gene and gene—environment
interactions.® The synergistic relationship between genes
and the environment in the aetiology of chronic diseases
like autoimmune diseases, metabolic disorders,
neurodevelopmental disorders such as autism,
neurodegenerative disorders such as Parkinson’s disease
and various cancers has been confirmed by numerous
studies.*3¢3

While the cost of gene testing has become more
affordable, few clinicians implement it because of the time
involved, a lack of training, ethical considerations and the
fact that very few of the one million-plus SNPs have clear
functional implications and actionable outcomes that are
relevant to mechanisms of disease.?*° Furthermore,
current attempts to predict a person’s reaction to drugs
and toxicants based on their genetic predisposition alone
have not met the anticipated success.*! In addition, the
implications for clinical practice have been limited'*”
because other compounding factors such as age, gender,
gut microbiome, nutrition and lifestyle factors have been



shown to influence the way in which toxicants are
metabolised in the body.

Age and timing of exposure

Age is an important risk factor for susceptibility, as exposure
to toxicants during critical windows of development
(prenatal, childhood and prepubescent) has been correlated
with a range of adverse health effects. The first association
of transgenerational inheritance of disease was documented
in the Dutch famine of 1944-1945, when nutritional
deprivation in utero was associated with increased risk of
obesity later in life.#¥ Since then, poor nutrition and
chemical exposure in utero have been widely reported.* 7!
However, it wasn't until a series of events beginning in the
1960s — diethylstilboestrol and adverse reproductive
outcomes, thalidomide-induced limb defects, tobacco smoke
and low birth weight, Minamata disease and mercury, and
fetal alcohol syndrome — that our understanding of the
placenta as a protective barrier was deemed unfounded.**!

Early life exposure to toxicants in air, water, food, soil
and consumer products can increase the risk of cognitive,
behavioural or social impairment, as well as specific
neurodevelopmental disorders such as autism and
attention deficit hyperactivity disorder.*”! There is
convincing evidence that industrial chemicals such as lead,
mercury, arsenic, pesticides, fluoride, flame retardants,
plastic derivatives, combustion-related air pollutants, PCBs
and various solvents like toluene are contributing to a
global pandemic of neurodevelopmental disorders.* 2!
Toxicants that persist in the fat and bones of the mother
over a life time may expose the fetus to heavy metals'such
as lead™ and persistent organic pollutants such as
organochlorine pesticides. The fetal and infant brain are
vulnerable to lipophilic toxicants as the central'nervous
system is the dominant repository of fetalfat:3!
Furthermore, concerns about the impact of early life
exposure to EDCs have grown following.the publication of
Rachel Carson’s book Silent Spring in 1962,5% Theo
Colburn and Pete Myer’s text Qur Stolen Future in 1996,
the World Health Organization’s report in 20135 the
International Federation of Gynecology and Obstetrics’
statement in 20155 and, the'TENDR consensus statement
in 2016.4 Since then, there has been a flood of research
correlating in utero.and early childhood exposure to EDCs
with the rising incidence of testicular dysgenesis
syndrome, cancers, infertility, metabolic diseases and
neurobehaviotiral disorders. The fetal origins of health
and disease proposed by Barker'*”l have subsequently
morphed into the developmental origins of health and
disease (DoHAD), which focuses on the role of early life
exposure in chronic disease aetiology."*

Breast-fed infants accumulate higher toxicant burden
being at the top of the food chain.*” Compared with
adults, neonates are more vulnerable to toxicants because
they have fewer binding proteins in the blood,*” and
infants have a higher hand-to-mouth ratio and therefore
ingest up to eight times more dirt than adults. Infants also
consume more food and drink per unit of body weight to
meet their growth and developmental needs, extract more
nutrients and toxicants from ingested food, breathe twice
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as much air, have a breathing zone closer to the ground
where most toxicants are found (in household dust), are
more susceptible to EDCs, have a longer life expectancy, do
not recognise danger, have an undeveloped blood-brain
barrier and underdeveloped and immature body systems
(e.g. immune, respiratory, renal).** Apart from immature
detoxification pathways, the biodiversity and abundance of
a child’s gut microbiome (in particular, those that
metabolise xenobiotics) is significantly less when compared
to an adult’s.*3 Consequently the health impact of chemical
exposure is most evident in paediatric medicine, where
chronic disease has overtaken infectious disease as the
major burden of paediatric illness.**, Aswellknown example
of child-adult differences in metabolic:processing is
caffeine. Caffeine’s half-life in newborns is 14-fold higher
than in adults, which is probably.the result of the
immaturity of the enzyme GYP1A2.5%

Children are also uniquely.susceptible to the
radiofrequency electromagnetic energy (RF EME) used in
wireless technologies because, unlike adults, their skulls
are thinner,”” they absorb twice as much microwave
radiation,* they.are physically smaller in size, they have a
longer lifetime’exposure and their cells undergo rapid cell
division. This is likely to have serious implications for the
developing brain, where neurons are being formed at a
rate 0f 250 ooo per minute on average in an unborn child
overthe course of a pregnancy'® and the proliferation of
radial glia and neurons continues to develop until almost 3
years of age.”

Gender

Gender differences in toxicant exposure are well
documented. For example, women have higher peak blood
alcohol levels than men when given the same dose because
they metabolise alcohol more slowly than men,”" have a
smaller volume of distribution for alcohol and a higher
percentage of body fat.7? Similarly, multiple chemical
sensitivity is significantly higher in women than in

men, 7374 which is suspected to be due to women'’s higher
body fat-to-muscle ratio resulting in a higher body burden
of toxicants and because women are often the primary
consumers of personal care and cleaning products that
contain solvents and EDCs.”75 In contrast, autism is four
to five times more common in males than in females”’!
and has been correlated with exposure to EDCs such as
pesticides, phthalates, PCBs, solvents, toxic waste sites, air
pollutants and heavy metals.? Most of these toxicants are
anti-androgens and xeno-oestrogens, which have been
shown in animal models to affect both brain and genital
development in male progeny”” and coincides with the
sharp rise in the number of male reproductive
abnormalities over the past 50 years.”"!

Gut microbiome

The metabolic activity of the gut microbiome is
comparable to that of the liver,” with 850 bacterial genera
involved in the metabolism of xenobiotics®® and drugs.”!
A study conducted by the Pfizer pharmaceutical group
discovered ‘accidentally’ individual variances in drug

metabolism arising from the patient’s gut microbiome.*!
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The metabolic profile of a patient’s urine was tested before
and after ingestion of paracetamol and it was found that
the presence of p-cresol sulfate (a metabolite from
Clostridium difficile bacteria found in the gut) significantly
altered the ratio of paracetamol-sulfate and
paracetamol-glucuronide metabolites in the urine. It was
deduced that in patients with a gut microbiome excreting
large amounts of p-cresol, the p-cresol competes for the
same enzyme-binding sites and takes up a large part of the
rate-limiting phase II sulfation pathway, such that
paracetamol is forced to undergo phase II glucuronidation
instead of sulfation.* In these patients,
paracetamol-induced hepatotoxicity is increased, because
depletion of glutathione levels causes the reactive
metabolites to bind to macromolecules in hepatocytes.!
Competitive inhibition (between toxicants and metabolites
originating from the gut microbiome), resulting in higher
blood levels of each chemical, is a phenomenon observed
with increasing mixture complexity.®

This may explain why many mould-affected patients
with associated gut dysbiosis appear to become chemically
sensitive. Why is this significant? Many drugs,
environmental toxicants and their metabolites,
catecholamine neurotransmitters such as dopamine,
adrenaline and noradrenaline, and hormones undergo phase
II sulfation, so this has wide-reaching ramifications for
human health. Interestingly, autistic children have been
shown to have higher levels of Clostridia®! and low
sulfation capacity, which could cause a cerebral increase of
catecholamines and subsequent changes in behaviour,
especially when they eat foods high in phenolic amines
(chocolate, wheat, corn sugar, apples and bananas)."
Furthermore, Clostridia are present in higher numbers in
many chronic illnesses such as Alzheimer’s, Parkinson’s
disease and type 2 diabetes,* which coincidentally‘are also
diseases commonly associated with various toxicant
exposure to pesticides and heavy metals — both of which
have been shown to alter gut flora. Depletion of glutathione
stores may result in increased oxidative stress levels,
especially in neurons and glial cells;*! as well as many other
downstream effects because of glutathione’s involvement in
iron metabolism, phase II glutathione conjugation, DNA
synthesis and repair, protein,synthesis, prostaglandin
synthesis, amino acid transport and enzyme activation.

The gut microbiome is a major player in the
pathogenesis of‘chronic metabolic and central nervous
system diseases:®"!/Gut microbes can influence the fate of
neurons in variods regions of the brain,* as well as the
development and maturation of the microglia; produce
neurotransmitters like GABA,®% nitric oxide " serotonin,
noradrenaline and dopamine®?; and influence anxiety and
depression, ¥ autism spectrum disorder,®%¢ Parkinson’s
disease!*! and psychiatric disorders in patients with
intestinal dysbiosis.”! Gut microbes produce short-chain
fatty acids (SCFAs) from non-digestible carbohydrates,
which have many biological actions including: being an
important energy source for colonic epithelial cells®”);
regulating gene expression by binding to G-protein-coupled
receptors found in a wide variety of tissues and cells
(adipocytes, immune and endocrine cells)***; modulating
intestinal gluconeogenesis and appetite*; regulating
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inflammation by acting on T regulatory cells! ; and
regulating the production of leptin.""”*"'*5/ This host—
microbial relationship is bidirectional and is the end
product of a billion years of permanent interaction with
our environment."*” Gut microbial diversity and
composition are profoundly influenced by host diet,
lifestyle, drugs, disease, the presence of pathogens, genetic
background and environmental factors.*7)

Nutrition

Nutrition plays an important role in both the onset and
the prevention of many chronic diseases,associated with
toxicant exposure. Complex interactions.ofimultiple
polymorphisms play a key role in how individuals respond
to dietary interventions (nutrigenetics)and how some
nutrients may affect gene expression(nutrigenomics),
which may inadvertently affect the way individuals deal
with environmental toxicants."About 25 tonnes of food
passes through a person’s.gut-in their lifetime, making
food the primary source of exposure to microbes and
toxicants. The past.20 years have shown that diet and
nutrients not only contribute to shaping the gut microbiota
composition, but'they also affect many genes related to
inflammation and oxidative stress and provide key
nutrients*for a large number of biological processes vital
for detoxification, the immune response (including gene
expression), protein synthesis, modification and
degradation, metabolism, signal transduction, and cellular
proliferation and survival."'"*'? Numerous constituents in
nutraceuticals (foods that provide health benefits) have
been identified, including antioxidant flavonoids,
proanthocyanidins, carotenoids, dietary fibre,
phyto-oestrogens, glucosinolates, catechins, saponins and
lignans,”"¥ which may explain the effectiveness of
health-promoting diets like the traditional Mediterranean
diet in lowering the risk of chronic diseases.'*"'"!

Recent longitudinal studies investigating dietary intake
in human centenarians have shown that micronutrients
(zinc, copper, selenium) and polyphenolic antioxidants in
fruits and vegetables play a pivotal role in maintaining and
reinforcing the performance of the immune and
antioxidant systems, as well as in affecting the complex
network of genes."*"*! Similarly, many foods have been
implicated in the development of disease. A high-fat diet
has been shown to disrupt Gram-negative intestinal
populations of animals, liberating lipopolysaccharide and
resulting in low-grade chronic inflammation.” Alcohol
induces CYP2E1 enzyme (which is involved in phase I
detoxification, activates various carcinogens and is
responsible for metabolising many volatile organic
compounds) and simultaneously depletes glutathione
levels in the liver, thereby reducing the ability to detoxify
other chemicals.*” It is well established that a Western diet
produces chronic inflammation due to excessive levels of
omega-6 oils, saturated fat, sugars and starches, as well as a
deficiency in micronutrients and antioxidants."'7"

Ethnicity

Ethnicity is an important marker for susceptibility to
environmental toxicants and is the outcome of the
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interaction between genetics, diet and geography, as family
members who share a family history of heart disease are
also more likely to share other risk factors such as diet,
activity and place history."*” Polymorphisms in key
detoxification pathways and gut microbiota with distinct
xenobiotic metabolising capacities also vary with ethnicity.®!

ENVIRONMENTAL TRIGGERS
OF DISEASE

Chronic non-communicable diseases share a common
cluster of environmental and genetic risk factors that
ultimately affect the individual’s resilience and capacity to
cope within their environment. The exposome of the
individual, which is the totality of all human environmental
exposure from conception to death, will vary depending on
the dose, timing, duration, frequency and route of exposure
to toxicants, as well as the individual’s susceptibility. The
increase in allostatic load brought on by environmental
exposure results in an increase in the steady-state reactive
oxygen species (ROS) known as oxidative stress at the
cellular level, and low-grade systemic inflammation, which
paradoxically are also the hallmarks of ageing and chronic
disease.*! While nutrition and xenobiotic metabolising
enzymes derived from the gut and within the body
(detoxification) can modify the risk of exposure to
toxicants, in the absence of exposure, the presence or
absence of gene polymorphisms becomes irrelevant.
Consequently, the focus of clinical practice should be on
educating the patient on how to reduce their exposure to
harmful toxicants (see Fig. 2.1)."

TOXICANTS

The chemicals humans are exposed to, through their diet,
home, workplace or environment, can have a profound
effect on their health"": 27% of global chronic disease
mortality is attributed to exposure«to radon, ozone, lead,

Industrial pollutants
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FIGURE 2.1 Pathogenesis of inflammation,
mitochondriopathy and nitrosative stress as a result of
exposure to environmental triggers.

Von Baehr V. Rationelle labordiagnostik bei chronisch entzindlichen
systemerkrankungen. Umwelt Medizin Gesellschaft 2012;25(4):244-247.
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workplace chemicals, cigarette smoke, wood smoke (from
cooking fires) and air pollution."*” There are more than
124 million chemicals registered for use on the world’s
largest database, the Chemical Abstract Service,"* and
most of the artificial portions of these chemicals have
never been tested for their impact on human health. Large
population biomonitoring studies have revealed
widespread exposure to toxicants at levels in humans
known to cause adverse health effects.” 'l While chemical
exposure is ubiquitous in the general population,
envir