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about acnem
The Australasian College of Nutritional and Environmental Medicine (ACNEM) Inc, 
is a not-for-profit medical college established in 1982, offering postgraduate training and 
education for doctors and other graduate healthcare professionals in Nutritional and 
Environmental Medicine.

what is nem?
Nutritional and Environmental Medicine (NEM) is concerned with the interaction  
of nutritional and environmental factors with human biochemistry and physiology, and the 
resulting physiological and psychological symptoms and pathology. NEM is evidence-based, 
drawing on the latest biomedical and genetic science and research to develop new treatment 
approaches to illness and disease, for primary prevention and to promote optimal health 
and well-being.

Nutritional deficiencies, imbalances, or the presence of environmental toxins in the body 
can result in cellular dysfunction, illness or disease. Treatment is aimed at  
correcting underlying causes as well as providing symptomatic relief. This may involve 
removal of certain foods from the diet or toxins from the patient’s environment, or prescription 
of supplements such as vitamins, minerals, trace elements and essential fatty acids where diet 
and lifestyle alone cannot rectify physiological imbalances.

acnem membership
Professional Membership of the College is open to doctors and dentists. Associate 
Membership is available to graduate and practising affiliated healthcare professionals. 
Membership benefits include free online lectures selected from ACNEM Online Learning, 
the ACNEM Journal, a regular email newsletter, and discounts on education and training. 
Members of the public are also invited to become ACNEM Community members to 
support the work of the College.

acnem fellowship
ACNEM training programs are designed for practitioners wanting to learn effective ways 
of treating their patients. Content is strongly referenced and presented by some of Australia 
and New Zealand’s leading clinicians. The emphasis is always on ‘putting it into practice’, 
with guidelines and practical tools to aid implementation. Training is held throughout the 
year at locations around Australia and New Zealand, and also by online learning.

acnem education
Alongside training, we offer a more formal education pathway that provides practitioners 
with structured training to gain ACNEM Fellowship. Fellowship is the highest level 
of education recognizing extensive training, knowledge and skill in Nutritional and 
Environmental Medicine. 

cpd/cme points
ACNEM is an accredited RACGP QI&CPD training provider for the 2017-2019 Triennium 
with 40 Category 1 points allocated to most training programs. ACRRM, RNZCGP and 
CPD/CME points from other professional organisations may also be available.
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ACNEM JOURNAL UPDATE

A NEW TEAM TO TAKE US INTO 2020 AND BEYOND

The ACNEM Journal, published quarterly, is highly regarded 
both nationally and internationally. In keeping with the 
College’s mission to ‘support and promote nutritional and 
environmental medicine through independent, evidence-
based education’, the Journal is a platform for us to do just 
that. I emphasise the word ‘independent’, which I think we 
can all agree is critically important in our goal to ‘transform 
global health’, and ultimately deliver better health outcomes to 
all, including our members.

ACNEM’s strategic plan as we move into 2020 and beyond 
is to broaden our educational and support offerings to our 
members. We are currently developing new modules across 
the expanding area of environmental medicine, and our 10th 
Annual Conference next June in Melbourne launches this 
new and critically important emphasis with our conference 
theme, ‘Environmental Disruptors: Rising to the Challenge’. 
      

The other area we are focusing on and developing is the issue 
of how to best deliver and manage NEM in everyday practice. 

Dr Jim Parker’s article in this edition discusses ‘The Imposter 
Phenomenon’, addressing the significant challenge that all 
health practitioners in our modern world face: staying abreast 
of the exponential growth of new information without 
becoming overwhelmed and feeling incompetent. It also 
highlights another College priority, ‘better health outcomes 
for all’ including the health, both physical and mental, of our 
members.

The College’s education offerings, both face-to-face and 
online, provide an important filter to assist practitioners in 
keeping up with independent evidence-based education, and 
the offering of ‘NEM in Practice’ are a must for all members.

I am particularly excited to announce a new and expanded 
Editorial Team:

Dr Denise Furness PhD, (Journal Editor). Denise 
conducted her PhD at CSIRO Human Nutrition, before 
completing a Postdoctoral Fellowship with the University 
of Adelaide’s Research Centre for Reproductive Health. 
Specifically, her research investigated folate nutrigenomics, 
methylation and DNA damage in relation to pregnancy 
outcomes. She has published her work in peer-reviewed 
medical journals and regularly presents at national and 
international conferences. Denise’s particular interest is the 
link between our genes and our environment and how these 
impact on our health throughout all the stages of the life 
cycle.

Dr Pri Bandara PhD, (Associate Editor). Pri is a former 
academic clinical and basic researcher (Westmead and Royal 
Prince Alfred Hospitals as well as Faculty of Medicine at 
UNSW and the University of Sydney) and is now operating 
as an independent researcher and educator in environmental 
health. Pri’s doctoral studies at UNSW in the late 1990s 
focused on genetic regulation of oxidative stress and she 
therefore has a special interest in the field of redox biology/
medicine. Her current research focus is on the biological 
and health effects of anthropogenic electromagnetic fields/
radiation, especially radiofrequency electromagnetic radiation 
(RF-EMR) exposure, now widespread even in children, from 
a multitude of wireless communication and surveillance 
devices.

Dr Jim Parker BMed, BSc, DRACOG, FRANZOG. 
(Associate Editor). Jim has edited the ACNEM Journal for 
several years. He started his academic career in Chiropractic 
and then completed his Bachelor of Science at UNSW with 
a major in anatomy in 1981. Jim obtained his medical degree 
in 1986, worked in general practice for a number of years and 
then completed the diploma in obstetrics. He obtained his 
Fellowship of the Royal Australian College of Obstetricians 
and Gynaecologists in 1999. He has a wide range of research 
and clinical interests with an emphasis on evidence-based 
medicine and the application of research findings to clinical 

Editorial
Dr Ron Erlich          
B.D.S, FACNEM, FASLM
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practice. In the past he was an academic Conjoint Senior 
Lecturer at the University of Western Sydney and UNSW. 
Jim’s research articles have been published in both national and 
international peer-reviewed journals. He is passionate about 
the role of nutritional and environmental medicine in the 
prevention of obstetric and gynaecological health problems and 
the epidemic of chronic diseases in general.

Dr David Cowhig BDS (Lond), FACNEM(Dent) 
(Associate Editor). David trained and qualified in orthodox 
dentistry at Kings College Dental School in London in 1989. 
David was introduced to holistic dentistry early in his career, 
and was impressed how the whole-of body approach had the 
potential to benefit his patients’ wellbeing. In 1998 David 
gained his ACNEM Fellowship and has been expanding his 
knowledge every since, helping ACNEM develop our Oral 
Health Modules.

This is an opportunity on behalf of the entire College to thank 
Kelly Stuart who is our Membership and User Experience 
Coordinator, and a qualified Nutritionist, for having delivered 
the Journal throughout this year almost single headedly, while 
maintaining its high standard. Kelly has been a significant 
unifying force for the Journal for many years.

WE WILL BE EXPANDING OUR TEAM OF REVIEWERS 
AND CONTRIBUTORS.

To that effect I invite you, our members, to submit and share 
case histories, review articles or original research, so invaluable 
to our expanded and more inclusive collegiate approach. Our 
Editorial Team are happy to assist you and provide guidelines, 
helping to streamline the process and enable more of you to 
share your experience.

I also invite you to contact the new Editor if you would like 

to offer to be a reviewer for articles which are submitted for 
publication and are in your field of special interest.

On behalf of the Board, our Committees and of course our 
wonderful Office Team, I would like to wish you all a pleasant 
Festive Season and a happy and healthy 2020.

Dr Ron Ehrlich 
President



4

ACNEM Journal Vol 38 No 4  –  December 2019

Having now completed the full four days participating in 
the ACNEM Primary Foundation course, I find myself 
strangely reflecting on, amongst other things, something 
I learnt in Psychology 101 as a young first year medical 
student, being; the concept of “learned helplessness”.

Why? Because I now realise that when it came to the 
understanding, prevention and management of conditions 
such as chronic disease, cancer, neuro-endocrinological, 
neurodegenerative, immunological, mental health, 
environmental, nutritional and other complex medical 
conditions, as mainstream practitioners, many of us were 
never really fully equipped with the proper insights and 
tools to properly evaluate, prevent and/or manage them.

Whilst credit must be given to the extraordinary advances 
in medicine, technology and science overall and the amazing 
modern medical, surgical and cognitive treatments now 
available which have unquestionably saved lives and eased 
suffering, I have always felt a little limited in my ability to 
explain and address in some cases questions such as “why?”, 
“how?” and "what?", resorting instead to other words I learnt 
in first year, such as “idiopathic”, “incurable”, “manageable” 
and the like.

What I now see, is how important it is to not only discover 
and understand the science and mechanisms of the human 
body, but how it exists, is sustained and co-operates (or 
not), in concert with the environment, nutrition, lifestyle, 
other living organisms (e.g. microbiota, plants), technology, 
consumables and generally the world itself.

Insights into the dangers of plastics, EMR, toxins, moulds 
and pesticides, the adverse impacts of some forms of 
technology, the potentially devastating effects of geopolitical 
and cross-cultural conflict, the pressures to “succeed” at 
the expense of happiness, work-life balance and personal 
well-being, the impact of competing commercial interests, 
and the progressively escalating complexity of what is 
intrinsically “good” or “bad” for us as individuals and 
a collective, have left many of us a little confused and 
perplexed.

I am glad to say, that I now feel a ray of hope; a ray of light; 
a little less “helpless”.                            

The foundation course has given me some amazing insights 
and tools including, a better understanding of the role 
of nutrition, lifestyle and epigenetics, the effectiveness of 
appropriate nutritional supplementation, the availability of 
non-mainstream diagnostic tools (faecal, urinary, blood, hair, 
other), the emergence of  now proven therapeutic modalities 
(micro-nutrients, detoxification, IV therapies, biochemical 
therapies, others) and the impact of environmental factors 
on disease and overall health and well-being.

Once again, whilst I recognise that my journey has only 
just begun, I feel richer and wiser for having attended 
the ACNEM foundation course and look forward to 
broadening my understanding and abilities through 
continued education and experience.  

Dr Brian Pliatsos (Melbourne)

Letters
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Nutritional and 
Complementary Medicine: 
Minimising Medico-legal 
Risks
Authors:  
Associate Professor Vicki Kotsirilos AM 

Reflecting the international experience, surveys of Australian 
GPs demonstrate that many doctors are integrating various 
complementary medicines and therapies into clinical practice 
to help improve quality of care and provide treatment options 
for patients. The National Prescribing Service conducted 
a nationwide survey of Australian GPs in 2008 and found 
that about 30% of GPs described themselves as practising 
“integrative medicine” (IM) defined as “a holistic approach 
to health care that integrates conventional medical care 
with complementary therapies”.1 Complementary medicines 
(CMs) or therapies include counselling, meditation, relaxation 
therapies, hypnosis, medical acupuncture, nutritional medicine, 
herbal medicine, environmental medicine, physical and 
manipulative medicine. It is best not to group these modalities 
together as they have little in common and a different evidence 
base and risk associated with their use. But for the sake of 
definitions they are grouped under ‘Integrative Medicine’ (IM). 
Integrative Medicine is a process whereby a doctor will integrate 
a Modality they have an interest into their conventional care. 
These modalities are recognised under the Royal Australian 
College of General Practitioner (RACGP) Integrative Medicine 
Specific Interest group and in the RACGP IM curriculum 
statement. The RACGP’s Contextual Unit on integrative 
medicine in the RACGP Curriculum for Australian General 
Practice2.  

Many doctors are finding the flexibility of having such skills 
and knowledge at their disposal most useful, especially 
when conventional approaches are meeting with patient 
disapproval or are producing unwanted side-effects. It is 
estimated that about 70% of the community are using some 
form of complementary medicine.3 Medical practitioners have 
a responsibility to be aware of these therapies, to consider 
people’s attitudes and beliefs, and be aware of potential harm to 
the patient, including herb-drug interactions.

The RACGP acknowledges GPs interest in Integrative 
Medicine which matches their own clinical practice style, 
sociocultural and philosophical values. Examples of integrative 
medicine modalities include:

• Mind–body medicine interventions – use a range of 
techniques designed to enhance the mind’s capacity to affect 
bodily functions and symptoms, eg mindfulness meditation, 
biofeedback, cognitive behavioural therapy and hypnotherapy

• Biologically-based therapies – include nutritional 
supplements, herbs, spices and dietary supplements

• Nutritional medicine – includes the use of nutraceuticals 
such as amino acids, fatty acids (eg fish oils), vitamins, 
minerals (eg iron, magnesium, calcium, iodine), and whole-
food powders/juices/functional foods (eg spirulina, aloe vera, 
slippery elm, bitter melon), usually taken in the short-term to 
assist recovery or to correct nutritional deficiency

• Manipulative and body-based methods – include 
musculoskeletal therapies, manipulation, trigger point 
therapy, the Feldenkrais method, the Alexander technique, 
postural advice, musculoskeletal medicine eg manipulation,  
massage, yoga, tai chi and qigong

• Medical acupuncture – the process of stimulation – through 
the skin – of one or several points on the body to treat 
various medical disorders. Needles, laser moxibustion and 
other stimuli may be used to elicit a stimulus to create a 
therapeutic response. Acupuncture must be performed by a 
suitably qualified practitioner

• Environmental medicine – includes advice on reducing or 
avoiding exposure to allergens, pollutants (air, noise, water or 
food-borne sources) and chemicals (occupational and home), 
promoting a clean environment (ie air, water, foods), and 
appropriate (more or less) sun exposure.

THE RACGP IM CONTEXTUAL UNIT STATES:

Integrative practice involves more than adding some complementary 
medicine knowledge to the ‘kit bag’ of the GP; it does not reject or 
compete with conventional healthcare and overlaps significantly 
with what is currently widely accepted as quality general practice. 
Integrative medicine training should therefore not be viewed as a 
separate aspect of general practice. Complementary medicine refers 
to therapies and medicines that are not conventionally used by 
doctors, but which may complement medical management and thus 
be successfully integrated into medical practice.

IM is not about rejecting mainstream approaches, nor 
neglecting our medical training in clinical practice. It is about 
combining the best of evidence based modalities to inform and/
or provide patients with options of healthcare that are safe and 
evidence based and/or to complement mainstream healthcare. 

As fellows of the RACGP and according to clinical practice 
guidelines all GPs are expected to meet professional standards 
of practice in all aspects of healthcare, ensure they record 

https://www.racgp.org.au/education/education-providers/curriculum/contextual-units/processes/im16-integrative-medicine
https://www.racgp.org.au/education/education-providers/curriculum/contextual-units/processes/im16-integrative-medicine
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comprehensive medical records, take a thorough history, 
perform a relevant physical and/or mental examination, use 
appropriate diagnosis and differential diagnosis, and develop 
a management plan to include lifestyle, prevention advice, 
treatments and relevant investigations for which the patient 
presents. Consultations are expected to meet the standards 
reasonably expected of a practitioner of an equivalent level 
of training or experience in General practice and evidence-
based Integrative Medicine.

AREAS OF PATIENT HARM INCLUDE

Direct harm: An adverse patient outcome as a direct result 
of complementary health care.

Indirect harm: Harm which occurs to a patient because 
of delay or failure in the access of evidence based care as a 
result of the use of complementary health care. 

Financial harm: Hardship as a result of expenditure on 
complementary health care.

ADVERSE REPORTING FOR CMS

There are many reasons why patients are turning to IMs, 
including a philosophical desire for a more “natural approach” 
to treating their disease, a fear of, or having experienced 
adverse reactions and side-effects to medication or surgery. 
While adverse reporting of side- effects for CMs to the 
Therapeutic Goods Administration are extremely low (less 
than 2%) compared with pharmaceutical medicines (of 
about 98%)4, there are still many risks doctors should be 
aware of when they decide to use IM or CMs or refer to 
other complementary health practitioners.

SCIENTIFIC EVIDENCE FOR CMS

There is now a growing body of scientific evidence to 
support some CMs, such as some nutritional medicine 
environmental medicine and mind-body therapies. Most 
of these studies can be accessed from Cochrane reviews 
and Pubmed. However, many alternative practices such as 
reflexology, kinesiology, aromatherapy and homeopathy to 
date have very little or no scientific evidence.

The use of CMs should have certain boundaries. Their use 
should not be to the exclusion of a clearly indicated, safe, 
effective and superior orthodox therapy or conventional 
care. A Coronial Inquest into the death of Penelope Dingle5 
highlighted this issue. In making choices, patients need to 
be well-informed about the range of reasonable options 
for both conventional and complementary therapies. Based 
on clear and well balanced information patients should be 
informed of the risks and possible benefits. It is best to 
recommend CMs when they have evidence for safety and 
efficacy. Follow-up of patients to monitor their treatment 
response needs to be under the care of their primary 
medical practitioner.

AHPRA

Our clinical practise should be guided by the RACGP 
Standards for General Practice6, and the Medical Board 
of Australia’s Good Medical Practice: A Code of Conduct 
for Doctors in Australia7. A useful standards document 
prepared by the Australasian Integrative Medicine 
Association provides useful guidelines too8.

Medicare and Professional Services Review Scheme

Doctors who practice IM often spend more time with 
patients and use longer consultation item numbers such as 
Level C (Item 36) and D (Item 44). The Health Insurance 
Act 1973 (Cth) defines inappropriate practice as a “conduct 
in connection with rendering or initiating services that 
would be unacceptable to the general body of members of 
that profession”.

When billing for Level C or D ensure you can confidently 
reply in the positive to the following two questions:

1. Does the service rendered comply with the time and 
content requirements of the MBS item descriptor?

2. Would the majority of my peers accept that the 
treatment provided during the service is clinically 
appropriate for this patient?

Avoid using Level C and D item numbers based on time 
alone, without regard to the content requirements of the 
MBS item descriptors. Make sure your write thorough 
notes that reflect the descriptors. If you provide lifestyle 
and preventative advice, document this in your managment. 
Use autofills and templates to help minimise the need for 
constant typing. Stay clear of using unreasonably high 
patterns of pathology ordering for every patient as a sole 
route to a diagnosis, with little regard to the history and 
examination.

Supply of preparations to patients

Doctors should not have a financial interest if necessary to 
dispense CMs, charge only in the sale of any preparation 
to a patient and, if necessary, charge only a small price over 
and above the wholesale price to cover any administrative or 
other costs of supplying the product.9

MEDICO-LEGAL TIPS TO AVOID PROBLEMS:

1. If you practice as a qualified medical practitioner you 
cannot put aside that qualification. Be familiar and guided 
by Good Medical Practice: A Code of Conduct for Doctors 
in Australia6.

2. Be clear which treatments are supported by scientific 
evidence and which are not. Be prepared to provide this 
evidence to patients and colleagues when requested.

3. Do no harm. Consider using CMs if they are safe and 
evidence based.
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4. There are some CMs that pose high risk such as injectable 
therapies. Where therapies are of high risk, they should be 
matched with greater scientific evidence to justify their use.

5. Critically appraise your clinical practice. Are you really 
making a difference? Could simpler, less expensive 
approaches such as lifestyle changes or doing nothing to  help 
the patient attain the same clinical benefits?

6. Advise patients on what conventional treatments are 
available to help them make informed choices of all 
therapies. It is important not to deny patients conventional 
approaches and run the risk of delaying effective treatment. 

7. Clearly document in your medical notes what choices the 
patient has made about their treatment, why they refused 
conventional mainstream care. This is called “informed 
refusal” and is just as important as “informed consent”.

8. Informed consent – allow patients to make informed choices 
at all stages of their assessment, investigation and treatment.

9. Inform patients of risks and benefits of any proposed CMs 
they choose to trial and document these clearly in your 
clinical notes. Consider asking patients to sign a consent 
form in which they acknowledge that you have fully advised 
them of both conventional and Integrative treatment 
options, benefits/risks associated with their use and the 
costs associated with the treatment.

10. Ensure medical records comply with regulatory standards. 
Your notes should be easily readable by any medical 
practitioner and use the language of the doctor. Avoid using 
alternative language. Remember you are a doctor first!

11. Ensure your clinical notes include extensive relevant history, 
physical examination, diagnosis, differential diagnosis, 
relevant investigations, a management Plan, prevention 
advice, and follow-up to monitor progress. Document potential 
risks and side-effects.

12. Only refer to reputable registered qualified health 
practitioners.

13. Follow up patients to assess their response to treatment and 
monitor for adverse reactions to treatment.

14. Avoid routine ordering sets of tests. Be patient specific and 
ensure tests are clinically relevant to the presenting problem.

15. Ensure your clinical practice is guided by current knowledge 
and skills in your area of practice.

16. Be honest in relation to financial and commercial matters.

17. Act honestly and only in your patient’s best interests — 
even if you are not knowledgeable in the latest research, 
doctors should be honest in saying “I cannot advise you as 
I don’t have enough knowledge or experience in this area to 
comment” – rather than dismissing a therapy if you are not 
sure of the evidence.

Associate Professor Vicki Kotsirilos AM, MBBS, 
FACNEM, FASLM

Awarded Honorary Fellowship of the RACGP

Vicki has many years’ experience as a general practitioner, 
and practices Integrative Medicine - integrating the best of 
evidence based complementary medicines into mainstream 
healthcare. Vicki keeps up to date with the scientific evidence 
in complementary medicine for the management of common 
health conditions and currently holds two adjunct Associate 
Professorial positions: at La Trobe University and Western 
Sydney University, NICM, and formerly at Monash 
University. 

In June 2016, Vicki was awarded a Member (AM) in the 
General Division of the Order of Australia for 'significant 
service to integrative medicine, to health practitioner standards 
and regulations, to medical education, and to the environment'. 

In January 2017, Vicki was awarded an Australia Day 
Environmental Award by Bayside City Council, for 
"Recognising outstanding and long-term leadership, action, and 
advocacy for coastal and natural heritage protection in the City 
of Bayside, and generating community awareness of the value of 
our Bayside environment"
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1. INDEPENDENT NUTRITIONAL AND 
ENVIRONMENTAL MEDICINE HEALTH RESEARCHER

ABSTRACT 

The exponential growth of medical knowledge has 
created an epidemic of doubt and insecurity among health 
professionals. Self-doubt affects clinicians at all stages of 
their career as they struggle to keep abreast of medical 
advances that may significantly affect management decisions 
and patient welfare. The psychological pattern in which 
an individual doubts their accomplishments and has an 
internalised fear of being exposed as a “fraud” has been 
termed the “imposter phenomenon” (IP). This is particularly 
relevant to Integrative Medicine (IM) practitioners as 
they are working at the leading edge of Nutritional and 
Environmental Medicine (NEM) research as well as trying 
to keep abreast of Conventional Medical (CM) treatments. 
We now have a “brave new world” of medical knowledge 
that has expanded far beyond the old paradigms used in 
evidenced-based medicine. Processing this information 
requires that we develop a system to link new ideas and 
discoveries to our existing framework of core concepts. The 
“nature versus nurture” debate will be used as an example of 
how new medical knowledge has changed a long-debated 
core concept. This paper provides a brief summary of some 
of the factors involved in combatting the rising incidence 
of the IP. Clinicians are encouraged to develop personal 
strategies to help them deal with the avalanche of new 
medical knowledge and feelings of self-doubt and insecurity 
that may arise.

THE “BRAVE NEW WORLD” OF MEDICAL KNOWLEDGE

The IP was initially described as an individual experience of 
self-perceived intellectual phoniness.(1) IP has more recently 
been described in medical professionals in relation to the 

exponential growth of medical knowledge and the perceived 
feelings of self-doubt and inadequacy.(2-4) Studies suggest that 
at least a third of doctors in training feel like a “fraud” at some 
point in their careers. (5) Many practicing health-care workers 
doubt their competence and abilities despite their success and 
academic achievements. (3,6)

Individuals may adopt a number of behaviours to try to 
deal with these feelings. (2,7)   These include taking on more 
responsibility, trying to minimise stress and anxiety by 
working longer, working harder and seeking perfection, 
or by engaging in avoidance behaviours. (7,8)  In an article 
on the NSW AMA website Dr Caitlin Weston explains 
that “beyond merely being an unpleasant experience, 
these patterns increase the imposter’s risk of burnout, 
dissatisfaction, distress, anxiety and depression, and can 
lead to an intense desire to escape their responsibilities, self-
sabotaging behaviours like procrastination, and withdrawal 
from those around them”. (7) The exponential growth of 
medical knowledge has contributed to the rising incidence 
of imposter-like feelings in many academics and health 
professionals. (2,4)

The doubling time of medical knowledge was estimated 
to be 50 years in 1950 and is predicted to be 73 days in 
2020. (9)As a result of this exponential increase in medical 
information we need to find new ways to access and translate 
advances in medical science into clinical practice. (10) Our 
previous paradigm of developing a hypothesis and testing it in 
preclinical and clinical randomised controlled trials (RCT’s) 
is still relevant, but is slow and means that there is significant 
delay in using breakthrough and innovative discoveries to 
improve health outcomes. This requires a new approach to 
the way we generate and use new hypotheses and research 
findings. 

In NEM much of our clinical practice is based on relatively 
low risk interventions that are beginning to be tested more 
rigorously in RCT’s.(11) The strength of evidence in NEM 
ranges from individual authors conclusions to systematic 
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reviews and requires that we consider new approaches to 
hierarchies of evidence. (12). Many of these interventions 
make significant differences to individual health outcomes 
in relatively short periods of time and require health 
professionals to consider their application to patient 
management once they are aware of their potential impact. 
These include a wide range of lifestyle interventions such 
as dietary change, time-restricted eating, exercise, improving 
sleep quality, stress reduction techniques, exposure to 
environmental chemicals and consideration of the health 
effects of relationships and community involvement. (13)

There now exists a vast body of medical knowledge in on-line 
podcasts, blogs and personal websites, in addition to the 
conventional medical databases such as PubMed, CINAHL 
and Cochrane. Researchers and clinicians have almost 
instant access to large databases of up-to-date published 
research, clinical guidelines form authoritative bodies such 
as academics, professional societies and government, expert 
opinions based on extensive clinical experience, industry 
sponsored research and publications and private blogs and 
websites, via publicly available internet-based search engines. 
Much of this information is high quality research and 
opinion that is useful in clinical practice, although it may not 
have been tested in experimental studies or published in peer-
reviewed journals. 

The article by Weston on the AMA website is a good 
example of this new type of medical information. (7) It is an 
opinion piece, based on extensive research, published on the 
website of a professional body. However, it is not referenced 
throughout the text and is not published in a peer-reviewed 
journal. Nevertheless, the information, conclusions and 
recommendations are valuable and immediately applicable to 
practicing clinicians. Just as we use clinical judgement to make 
management decisions in our everyday practice, we now need 
to make evidence judgements from this wide variety of new 
knowledge sources.

There is a fine balance between adopting new paradigms and 
theories without adequate testing and “proof ” and delaying 
the implementation of significant advances in health-related 
practices. The science of translational medicine has evolved to 
try to address this delay between scientific breakthroughs and 
clinical implementation (14). Each NEM practitioner is now 
required to make evidenced-based judgements about lifestyle 
interventions in parallel to the usual clinical decisions and in 
advance of evidence from RCT’s and systematic reviews. This 
is entirely appropriate in this “brave new world” of medical 
knowledge, but may be contributing to the rising incidence of 
IP.

In order to keep abreast of these rapid changes in knowledge 
we need to align new research breakthroughs and ideas to 
our framework of core concepts and be prepared to adjust or 
replace these concepts as new evidenced-based and common-
sense information arises. The following discussion briefly 
describes a way to approach new evidence by relating it to 
pre-existing core concepts, using the “nature versus nurture” 
debate as an example. The “nature versus nurture” paradigm 
is now more accurately expressed as “nature and nurture” 
reflecting our appreciation of the role of epigenetics and 

nutrigenomics. Developing strategies for processing new 
information and research may help to reduce the feelings 
associated with IP.

NATURE AND NURTURE

The longstanding debate about disease causation has 
focussed on whether nature (our inherited genetic blueprint) 
or nurture (a variety of environmental influences) determine 
disease outcomes. (15) Developments in the science of 
epigenetics and nutrigenomics have significantly shifted 
this debate from an either/or discussion to a new paradigm 
that involves a co-operative model that encompasses the 
interaction between the environmental factors and our 
genes. (16) This is an example of the changing nature of a core 
concept in science and medicine.

It is now appreciated that the interaction between nutritional 
and environmental factors and our genes results in specific 
phenotypes of chronic disease depending on a complex 
interaction between our environmental exposures and 
individual gene polymorphisms (17). There is extensive 
medical literature supporting the role of nutritional and 
environmental factors in the aetiology, prevention and 
management of chronic diseases and the chronic disease 
epidemic. (13,18)

We have recently become aware that our disease phenotypes 
rely on a three-tiered system of genetic controls that mediate 
the interaction between our environment and genes. The 
Human Genome Project was completed in 2002 and revealed 
that our genome (Tier 1) consists of 3 billion base pairs that 
code for approximately 20-25,000 protein coding genes. (19) 
This genetic blueprint determines our unique genetic make-
up and the complement of gene variants or polymorphisms 
in each individual human being. (20) The characterisation of 
the human genome subsequently reignited interest in the 
science of epigenetics and resulted in the establishment of the 
Human Epigenome Project in 2003. (21)

Epigenetics (Tier 2) is defined as the study of heritable 
changes in gene expression that do not involve changes to the 
underlying DNA sequence. (22) Epigenetic processes result 
in a change in phenotype without a change in genotype, by 
regulating the way cells access and read the genetic code. 
(22,23) Epigenetic regulation is achieved by three biological 
processes involving microRNA (miRNA), DNA methylation 
and histone acetylation. (22) MicroRNA is a class of small 
noncoding RNA’s. They are estimated to regulate mRNA 
translation of more than 70% of the protein-coding genes 
and are widely involved in both normal and diseased states. 
(24) DNA methylation has been widely studied in processes 
such as embryogenesis, metabolism, hormone regulation, 
xenobiotic exposure and chronic disease. (25) Histone 
acetylation and deacetylation is currently under intensive 
investigation with a significant increase in publications in the 
scientific literature over the past 2 years. (26) 

These epigenetic control mechanisms therefore provide a 
bridge between environmental exposures, lifestyle practices 
and gene expression. The new science of nutrigenomics 
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explores the way nutritional factors cause epigenetic changes 
that alter gene expression. (17) There is now a large body 
of scientific evidence demonstrating the role of specific 
nutrients in regulating gene expression. (17,27) Many nutritional 
and environmental factors have been shown to affect gene 
expression and regulation resulting in altered biochemistry, 
physiology and behaviour. (17,22,27)

The emerging science of chronobiology reveals that a 
significant proportion of our genome is made up of circadian 
genes that in turn regulate a large number of metabolic and 
hormone production genes. (28,29) This chronogenome (Tier 
3) controls what time of day the target genes are expressed 
and is dependent on synchronisation or entrainment with the 
environment via cues such as exposure to daylight, feeding, 
fasting and exercise. (29,30) This three-tiered system of genetic 
control and function therefore ensures that individual gene 
expression occurs in specific cells at predetermined times in 
developmental history and at the appropriate time of the day.

New information about the relationship between our genes 
and environment has been integrated into our pre-existing 
core concept until even the core concept is changed. The 
time-honoured debate about the cause of human disease 
being either “nature OR nurture” has now been replaced 
by a new core concept that embraces this three-tiered 
system. This new understanding improves our ability to 
confidently explain to patients how a range of nutritional 
and environmental influences effect health and well-being. 
“Nature versus nurture” has evolved to “nature AND nurture”. 

The understanding of the mechanisms of action of lifestyle 
influences on our gene expression provides a significant 
opportunity to prevent, treat and reverse many chronic 
diseases and therefore improve population health, reduce 
spiralling health-care costs and increase individual quality 
of life. (13,18) We now have access to an avalanche of medical 
knowledge in an instant of time. This requires us to develop 
new ways of obtaining and processing information and 
relating it to our clinical practice without feeling overwhelmed 
and inadequate. (4) These include knowing your personal 
learning style, choosing reliable sources, subscribing to 
credible sites that summarise new medical content and 
building on existing core concepts. (4) Health professionals 
should develop a plan to keep up with new medical advances 
to enable them to have informed conversations with patients 
and to minimise the effects of information overload and 
feelings of IP. 

Combatting IP requires that each practitioner embrace a 
number of educational strategies that relate new evidence 
and information to pre-existing core concepts so as to 
provide a framework for both remembering information and 
progressing our knowledge-base. Being aware that many 
practitioners experience imposter-like feelings at some time 
and developing personal strategies to overcome these feelings 
is a skill that many health professionals should learn and 
embrace. (3,7)

THE WAY FORWARD

Once health practitioners recognise that IP is a real and 
common experience, they can be reassured that they are not 
alone. It is likely that the majority of our peers have had these 
same feelings at some point in time. (3,4)

There are many suggested approaches to dealing with this 
problem. (3,7) The first step is developing an awareness that 
the problem exists. Acknowledge that having feelings like 
you don’t know enough, or aren’t good enough at times, is 
normal in a world where medical knowledge is exponential 
and expectations are high. We can start by being honest with 
our patients and colleagues about our knowledge and skills 
and demonstrate our ability to research and solve problems as 
they arise.

We have easy access to medical literature, systematic reviews, 
medical databases, professional guidelines, special interest 
groups and expert colleagues. Many health-care issues that 
arise in the management of patients with chronic disease 
do not require an immediate solution or answer. There is 
often time to consider the management issues or concerns of 
individual patients between successive visits or while baseline 
investigations are undertaken. Modern health-care practice 
requires that we can be confident in helping patients and 
colleagues solve problems through patient-orientated research 
and networking with colleagues, in addition to using our 
established knowledge base.     

The following section provides a summary of the 
recommendations for the management IP. This involves a 
three-pronged approach based on specific recommendations 
to connect, reflect and grow. The full description can be 
found on the AMA website. (7)

Connect

1. Find a “coach” and be disciplined about catching up 
regularly

2.  Join in with any organised peer support or debriefing 
groups offered by your hospital

3.  Seek out and connect with people in a similar situation

4. Develop informal peer support networks with colleagues 
and other social supports

5. Lead by example in showing empathy and courage if 
someone else appears to be struggling. Let them know “you 
feel the same way”

Reflect

1. Learn to recognise your imposter syndrome script

2. Develop an awareness of high-risk times for your imposter 
script to start playing

3. Develop reflective practices like journaling
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4. Learn about self-compassion and how to cultivate and 
nurture it

5. Play to your strengths

Grow

1. Teach yourself to recognise the difference between good 
and bad feedback

2. Set yourself some challenging goals and reward yourself 
for effort rather than achievement

3. Seek opportunities to fail in a safe environment

4. Learn to own your successes and embrace your failures

CONCLUSION

The landscape of modern medical practice is rapidly evolving 
and changing. Medical knowledge is growing exponentially 
and health-care practitioners can no longer be experts in 
everything in their field of practice. Many practitioners, 
particularly those in-training, those developing new skills or 
changing career paths, are vulnerable to imposter-like feelings. 
This is particularly relevant to NEM practitioners and 
doctors commencing training in NEM, where a large body 
of knowledge already exists and where new research and 
discoveries are being made at an ever-increasing rate.  

It is important for all health-care practitioners to continually 
update their knowledge, so as to feel confident in their area 
of practice and to satisfy the requirements for continuing 
professional development. Relating new knowledge to 
existing core concepts and reframing these core concepts in 
the light of new evidence, provides a solid grounding to instil 
both confidence and stability at an individual level.  

At a personal level, developing resilience strategies like 
“cultivating a growth mindset – a fundamental belief that 
your abilities can be improved with effort and persistence 
– will enhance your capacity for learning and increase your 
ability to bounce back from adversity and failure”. (7) By 
combining structured information gathering and learning 
approaches to individualised resilience behaviours, health 
practitioners can combat and prevent feelings associated with 
the imposter phenomenon. 
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CASE OVERVIEW

A 6 year old girl presented with a 16 month history of 
increasing symptoms of a facial tic that was affecting her 
socially.

Through a combination of a history, physical examination 
and directed pathology testing, a diagnosis of Paediatric 
Autoimmune Neuropsychiatric Disorder Associated with 
Streptococcal Infection (PANDAS) was made. Subsequent 
changes to diet, directed supplementation and antimicrobial 
therapy resulted resolution of the tic 9 months after the 
treatment was commenced.

This case presentation will discuss the clinical presentation, 
diagnostic tests and diagnostic strategies used to make 
a diagnosis of PANDAS. In addition, lifestyle, dietary, 
nutraceutical and psychological management strategies are 
reviewed.

PRESENTING COMPLAINT 

The tic had started with a shoulder and head roll the 
preceding year, subsequently developing in to winks. There 
was no improvement during school holidays. She did not 
generally have an anxious temperament and was in the 
process of preparing a solo speech and drama piece for the 
local Eisteddfod. 

MB found reading difficult, and her Mum reported that 
her speech was sometimes difficult for other people to 
understand, and that her teacher was trying to organize 
speech therapy for her. She tried very hard at school. The 
shoulder roll/wink was more likely to occur when she was in 
a social situation, such as speaking in front of the class, and 
less likely to occur while she was watching TV or is talking 
to Mum. Mum reported that MB did not seem to notice that 
the movements are happening.

Mum described MB as being somewhat of a “Bower Bird” 
and reported that she can get obsessive about things if she 
forms a connection with them.

Mum was helping MB manage mild eczema with “Goats 
Milk Cream” and she was on no other medications. MB 

comes from a healthy and supportive family, with no 
significant family history.

CASE DETAILS 

Relevant medical history includes MB requiring intravenous 
antibiotics for a documented simple urinary tract infection at 
11 weeks of age, an enterovirus infection at 14 months old, 
managed conservatively, and at 20 months and 25 months 
old required prednisolone for bronchiolitis. In toddlerhood, 
she was noted to have a wheeze which responded to 
salbutamol +/- prednisolone orally on several occasions. 
Our clinic records the prescription of four courses of oral 
antibiotics over the period from ages two to four.

MB underwent Adenoidectomy in at age 5 years 0 months, 
she was referred to the ENT surgeon via her dentist for teeth 
grinding, although the shoulder shrugging was documented 
as having been occurring for a few weeks 16 months prior 
to presentation, when she was reviewed by a colleague for an 
“ear check”.

MB is fully immunized per the Australian Immunisation 
Program.

A diet screening questionnaire revealed the ingestion of high 
sugar/refined carbohydrates 1-5 times per week, and daily 
consumption of whole-wheat bread, trim milk and cheese, 
and her Mother ticked “mostly vegetarian” as a description of 
her diet (Figure 1).

On examination at initial presentation (age 6 years, 1 
months), her height was 114cm (25-50%) and weight 19.5kg 
(50%).

Her skin was very dry despite emollients, and Mum reported 
dark circles under her eyes when tired. She had some small 
white marks on a few fingernails. She had normal looking 
tonsils with a red crescent of the glossopalatine arch. She had 
scattered lymphadenopathy. Her pupil size was medium.

Her abdominal examination was notable for very dry skin, a 
palpable colon and a tender right upper abdomen, which may 
have been related to a transient episode of vomiting which 
had resolved two days prior to presentation.
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The facial grimace and shoulder shrug were evident 
throughout the consultation. MB was unable to control the 
tics and most of the time seemed unaware that they were 
occurring.

Initial investigations included FBC, E/LFT, iron studies, 
serum vitamin B12, coeliac serology, TSH, ASOT and 
Anti-DNAseB titres (via Medicare) and plasma zinc, serum 
copper and ceruloplasmin, vitamin D and whole blood 
histamine (privately). See Table 1.

Audiological assessment was recommended to exclude 
hearing impairment as a cause for speech problems, this was 
reported later as normal.

Six weeks later, the patient was reviewed with her Mum 
for the results. In the interim she had had a bout of 
gastroenteritis, which had coincided with a reduction in the 
severity of the tics, however they were starting to once again 
increase in intensity as she recovered from the gastroenteritis.

TABLE 1 SIGNIFICANT PATHOLOGY RESULTS FOR MB

Test              01/08/2018   20/03/2019   Normal Values   Target Values 
 

Haemoglobin          116                  118 100-150g/L 

Haematocrit            0.33(L)           0.35 0.34-0.45 

Ferritin              35                   17(L) 30-200ug/L 

Total Protein           60(L)              62(L) 63-79ug/L 

AST                        46(H)             36 15-45U/L 

ALT                        43(H)              23                 5-30U/L 

Albumin/                1.4:1                1.7:1             >1.2:1    
Globulin Ratio     

Anti-Streptolysin     111                  87 <240U/ml   
O Titre

Anti-DNAse B       199162          <170U/ml 

Zinc-plasma            8.2(L)             11.6(l) 9-19umol/L       15-17umol/L

Copper-Serum        17.3                16.1 13-25umol/L     15-17umol/L

Free copper (calc)    31.7%(h)        35%(h)                                     5-25%

TSH                        0.9(l)                    0.3-4.8 mIU/      1.70-3.10mIU/ 
    ml         ml (25%-75%  
             for age)

25-OH                    100                                       50-150nmol/l  
vitamin D 

Tissue                     <1                       <7U/ml   
transglutaminase       
IgA Abs

Gliadin                   <1                       <7U/ml  
(deamidated)       
IgG Abs 

Whole blood          0.7(h)  0.2-2.0umol/L    0.3-0.5umol/L 
Histamine

Outside normal range denoted by (L) (H) outside target range by (l) (h)  

SOURCE: SULLIVAN AND NICOLAIDES PTY LTD, NATA/RCPA 
ACCREDITATION NO 1964   

A provisional diagnosis of Pediatric Autoimmune 
Neuropsychiatric Disorders Associated with Streptococcal 
Infections (PANDAS) was made, and a form provided 
for a Bioscreen stool test. (Bioscreen, 5 Little Hyde 
Street, Yarraville Victoria NATA/RCPA accredited lab 
ABN 70 681 880 663). The family were advised to take 
processed carbohydrates out of their diet, and zinc citrate 
was commenced on a slowly escalating dose until a dose 
equivalent to 25mg of elemental zinc per day was reached. 
MB’s Mum was directed to the website http://www.
pandasnetwork.org/ for further information and advice.

The family were reviewed 3 months later with the results 
of the Bioscreen test, which confirmed an overgrowth of 
Streptococcal species (19.02%, normal distribution <5%), 
limited Bacteroides spp, undergrowth of Bifidobacterium and 
Lactobacillus spp, with no fecal yeasts detected.

The diagnosis of PANDAS was confirmed. Further 
management included a recommendation for ongoing low 
carbohydrate diet, directed nutrient supplementation, oral 
antibiotic and probiotic therapy.

The plain zinc citrate was swapped to a combination product 
and a multi-strain probiotic was introduced (Table 2). After 
discussion we decided to use oral Phenoxymethylpenicillin 
250mg capsule, one capsule taken three times daily, with a 
plan to reduce the dose as symptoms improved.

TABLE 2

Table 2 Contents of Nutrient Prescription: 

Spectrumceuticals Pro-8 Forte capsule

Take 1 before bed (CFU Count) Lactobacillus rhamnosus 
strain GG (60 billion) Lactobacillus casei LC03 (18.90 
billion) Lactobacillus acidophilus LA02 (14.8 billion) 
Lactobacillus plantarum LP01 (6.30 billion) Lactobacillus 
gasseri LG36 (2.70 billion) Bifidobacterium lactis HN019 
(8.10 billion) Bifidobacterium breve M16V (2.70 billion) 
Bifidobacterium longum BB536 (900 million) Total CFU 
Count (114 billion CFU)

Spectrumceuticals MagnEzincP5P

Take 1 daily Magnesium glycinate dehydrate 170.94mg 
Equiv. Magnesium 20mg,; Manganese gluconate 43.78mg  
Equiv. Manganese 5mg ; Molybdenum trioxide 150.08mcg, 
Equiv. Molybdenum 100mcg; Zinc citrate 77.64mg Equiv. 
Zinc 25mg, Tocopherols concentrate mixed (low alpha type) 
50.1mg;  Pyridoxal-5-phosphate 12.55mg Equiv. Pyridoxine 
8.6mg; Pyridoxine hydrochloride 10mg, Equiv. Pyridoxine 
8.23mg).

On review in four weeks later, there had not appeared to 
be any significant change in the tic behavior. MB was more 
troubled by anxiety, such as when presenting in front of the 
class. She had not yet swapped from the simple zinc to the 
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multi-nutrient formula; however, she had taught herself to 
swallow capsules. There were no side effects from treatment 
and Mum had noticed an improvement in wound healing, 
with a resolution of the white marks on her nails.

A plan was made to continue treatment and review in 
another month, a recommendation to look at an online 
program for childhood anxiety (http://braveonline.psy.
uq.edu.au/) was made, and a form given to repeat blood tests 
in the new year. Referral to a psychologist was discussed but 
decided against, due to cost, and a wait-time of at least 3 
months.

MB returned with her Mum and sisters five weeks later, 
on the first day of the December School holidays. Mum 
reported the tic behaviors had significantly and suddenly 
reduced in frequency, although now she had noticed a sighing 
behavior. MB had caught up with her reading and is now 
in line with her peers, previously she was five reading levels 
behind. Her physical examination was repeated: H 115cm, 
W 20.1kg, the abdominal examination was non-tender, and 
the remainder of the examination was also normal.

A plan was made to reduce the penicillin dose to twice daily, 
and to add Olive leaf extract 1ml daily. Consideration was 
given to psychology input regarding anxiety management for 
sighing behaviors.

Upon review two months later, MB and her mum reported 
no tic behaviors except for an occasional sigh when she is 
“lost in thought”. She took the new school year in her stride, 
and was continuing with the prescribed treatment, including 
diet. H 116cm, W 20.8kg, remainder of examination 
normal, skin less dry. Request forms were given to repeat the 
abnormal investigations.

Upon review two months later, the tic behavior, including the 
sighing behavior was completely extinguished. She continued 
on prescribed treatment and a real food, low processed foods, 
low sugar diet. Blood tests were repeated, showing a general 
improvement, (Table 1) and the repeat Bioscreen result 
shows normalisation of the streptococcal load in the gut 
(0.28%, normal distribution <5%).

A plan was made to reduce the penicillin, starting with 
alternative days then down to every third day and so on until 
having a once weekly dose, and use the same pattern with 
the multi-strain probiotic. I recommended that MB continue 
with the olive leaf and zinc supplementation, and with the 
low processed food diet. I added in fructo-oligosaccharide 
(3 grams = 1 teaspoon daily) for its beneficial effect on gut 
microbial population, and recommended she continue to try 
to have a variety of plant foods every week, aiming for a total 
of 40 different plant foods.

DIETARY ASSESSMENT

MB’s mother described the family dietary philosophy 
as being “The Harvard Healthy Eating Pyramid”. I had 
educated MB’s mother about this during her pregnancy, and 
she had continued with it. Her modified food frequency 
questionnaire is reproduced in figure 1; it shows a diet which 
follows standard healthy eating guidelines. 

Figure 1

My questionnaire is unfortunately not specific enough to 
pick up the number of fruits and vegetables eaten per day. 
I don’t think that MB was in the minority of children who 
have an adequate vegetable intake (1). On the other hand, 
foods chosen by the family follow the relative quantities 
represented on the Australian Guide to Healthy Eating (2). 
I worry that grain foods are the cheapest and easiest of the 
foods, and the children are satiated by the grain foods and 
literally have “no room” for their vegetables.

As MB progressed though her treatment, she gained insight 
in to how her diet affects her gut, and her health in general. 
In the Feb 2019 consult, I wrote “MB. now understands that 
processed foods including lollies and breakfast cereals will 
cause her to have a sore tummy and exacerbate symptoms. 
And she has worked out that she feels better when she 
eats ‘real food’ “. Moving forward, I have encouraged her to 
have a variety of vegetables and protein containing foods, 
and to minimize processed foods and simple sugars and 
carbohydrates.

CASE ANALYSIS

MB presented with a tic. Through my ACNEM training 
and having an understanding of gut health and the role of 
immune - streptococcal antigen – CNS interactions, I was 
able to identify that MB may have had a treatable underlying 
cause for her symptom.

MB had met the criteria for a diagnosis of persistent motor 
or vocal tic disorder (3). The average age of onset is 5-6 
years, and there is an average of 5 years diagnostic delay. Tic 
Disorder is associated with psychosocial distress and poor 
functioning; again, this was relatively mild for MB (some 
academic delay – MB was five reading levels behind her 
peers). The etiology of tic disorder is unknown and 80% of 
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cases decrease in adolescence and adulthood to no longer 
be an impairment and 20% of cases do not decrease and 
may increase. The usual  treatment for tic disorder includes 
psychosocial support and treating comorbidities with 
cognitive behavioural therapy and/or psychoactive drugs, eg 
SSRI or stimulant medications(4–6). 

Referral to a paediatrician, and a psychologist, was offered as 
an option to MB’s mother, who declined the offer as she did 
not want MB to be medicated. A published American survey 
found that over half of children diagnosed with Paediatric 
Acute-onset Neuropsychiatric Syndrome (PANS) including 
Paediatric Autoimmune Neuropsychiatric Disorders 
Associated with Streptococcal Infections (PANDAS) had 
received psychotropic medication (7). Other treatments 
include cognitive behavioral therapy, antibiotic therapy, both 
acute and prophylactic, immunotherapy  (eg corticosteroids, 
NSAIDs, intravenous immunoglobulin or plasma exchange) 
and tonsillectomy (6), The conclusion in a recent review 
article remarked that there was low quality evidence for the 
use of antibimicrobial and immune based therapy, and that 
youth satisfying criteria for PANDAS/PANS should receive 
treatment with psychotrophic medications (6). All studies 
showed a 60-80%), immunotherapy  (eg corticosteroids, 
NSAIDs, intravenous immunoglobulin or plasma exchange) 
reduction in symptoms over time, which are similar to 
remission rates reported for non-PANDAS paediatric OCD 
and may represent the natural history of these cases rather 
than true treatment effect (6).

MB had evidence of an immune response to Streptococcal 
antigen, a tic disorder and mild OCD tendencies. Diagnostic 
criteria for PANDAS are debated in the literature (6,8). My 
patient could be classified as having a “Garden Variety” of Tic 
and OCS, and so may not meet the criteria for a diagnostic 
label of PANDAS(6,8). See Table 3.

TABLE 3 1998 PANDAS CRITERIA

1) PRESENCE OF DIAGNOSIS OF OCD AND/OR 
TIC DISORDER

2) PAEDIATRIC ONSET

3) EPISODIC COURSE (CHARACTERISED BY 
ABRUPT ONSET OF SYMPOTMS OR DRAMATIC 
SYMPTOM EXACERBATIONS

4) ASSOCIATED WITH GROUP A BETA-
HEMOLYTIC STREPTOCOCCUS INFECTION

5) ASSOCIATION WITH NEUROLOGIC 
ABNORMALITIES

Medical review about 3 weeks after the onset of shrugging 
behavior documented that she had had coryzal symptoms 
in the preceding two weeks, but physical examination was 
unremarkable except for cervical lymphadenopathy, so 
there is not a documented streptococcal infection prior to 
the onset of the tic which is part of the diagnostic criteria. 
However, treatment directed at reducing the streptococcal 

load and addressing nutritional deficits was helpful for MB.

Her risk factors included requiring multiple courses of 
antibiotics and steroids, and an episode of gastroenteritis 
in the first 3 years of life, which may subsequently have 
influenced the diversity of the gut microbial population (9) 
(10,11), and a diet relatively high in carbohydrates, which 
may have selected for streptococcal species (12,13). 

Treatment was aimed at normalizing the gut microbial 
population through selected narrow-spectrum antimicrobial 
therapy, probiotics and dietary manipulation to encourage 
the growth of beneficial bacteria. This in turn reduced the 
streptococcal antigen load and the streptococcal population 
in the gut, which was associated with an extinction of the tic 
behavior, and an improvement in her reading age.

PRESCRIPTION

NUTRITION

MB was prescribed zinc citrate initially. She had physical 
symptoms of zinc insufficiency (poor wound healing, white 
marks on the nails) (14) and her serum zinc measured in the 
suboptimal range. Zinc has also been gaining an evidence 
base as an adjunctive treatment for OCD, ADHD and 
anxiety(15). Her dose of 25mg of elemental zinc was safe at 
just over 1mg/kg/day(14).

Once MB was tolerating the zinc citrate, the prescription was 
extended to include other nutrients, including Molybdenum, 
Manganese, Magnesium, Vitamin E and active and inactive 
Vitamin B6. Molybdenum and Manganese further support 
the removal of the elevated free copper which contributes 
to irritability/ anxiety. The vitamin E is an antioxidant, and 
the Vitamin B6 is required to replace vitamin B6 wasted 
through the (presumed) increased oxidative stress related to 
the disturbed microbial gut population. Oxidative stress is 
implicated as a common pathogenic mechanism underlying 
many major psychiatric disorders (16).

The multi-strain probiotic chosen was dosed at night to 
avoid co-dosing with the antibiotic, and to take advantage of 
the migrating motor complexes of the fasting gastrointestinal 
tract. Lactobacillus rhamnosus GG has been extensively 
studied, and has evidence for it’s beneficial effect on 
antibiotic associated diarrhea in children, prevention of 
dental caries and gingivitis (which are often associated 
with Streptococcal species(12)) and intestinal dysbiosis, 
amongst many other indications (18). Other organisms in 
this particular multi-strain probiotic have been shown to be 
beneficial in dysbiosis and immune enhancement (18).

Possible harm from long term use of antibiotics, such as the 
development of allergy, development of antibiotic resistance 
and the effect on the microbiome were discussed with MB 
and her Mum. A narrow spectrum of action and known 
sensitivity of most isolates to penicillin were reassuring 
features for the safety of the chosen antibiotic. Narrow 
spectrum penicillins are mainly active against gram positive 
bacteria, but are inactivated by beta-lactamase enzymes 
(19). A 2007 study indicated that 98.4% of Streptococcus 
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pneumoniae isolates from residents of Queensland were 
sensitive to penicillin (20). Both Penicillin and azithromycin, 
administered to children over 12 months were found to be 
effective in decreasing neuropsychiatric symptoms among 
children in the PANDAS group (21).

Olive leaf extract has been shown to have mild inhibitory 
effect against oral microorganisms (22), including 
streptococcal species.

Fructo-oligosaccharide (prebiotic) supplementation has 
been shown to modify the composition of the intestinal 
microbiota in 3-6 year old children, and was associated 
with a reduction in the episodes of fever requiring medical 
attention (23). FOS is known to significantly increase 
bifidobacteria counts (24), and is well tolerated, inexpensive 
and easy to dose.

DIETARY CHANGES

The entire family was advised to follow the dietary changes, 
in order that MB did not feel she was being singled out or 
punished. 

Foods with simple carbohydrates and sugars were removed 
from the diet. This essentially meant replacing breakfast 
cereals with eggs and vegetables and avoiding white bread, 
white rice, pasta, pastries and lollies. I did not specifically 
prohibit fruit in MB’s case, just a recommendation to avoid 
fruit juices, and to limit sweet fruits (eg banana, orange, 
apple, watermelon) to 2 pieces or less per day.

I often recommend families use the website “therootcause.
com.au”, which has real-food recipes and ideas for parents 
and children, especially for lunchboxes and snacks.

LIFESTYLE RECOMMENDATIONS

MB had a busy life, enjoying extracurricular activities in 
the arts and sport. During some of the consultations, 
we discussed referral to psychologists and to a website 
for support around some of the anxiety symptoms 
(http://braveonline.psy.uq.edu.au/), but none of these 
recommendations were acted upon by the family, as they 
saw that MB was improving and so those strategies were not 
required.

Other issues commonly explored in Nutritional and 
Environmental Medicine consultations include screen time 
and sleep hygiene, however these were not identified as an 
issue for MB.

IDENTIFICATION OF POTENTIAL SAFETY ISSUES

My concern re safety issues lie around the psychosocial 
implications of me possibly making a misdiagnosis and 
subsequently having the family being censured by other 
medical personnel for our decision to explore non-
conventional treatments first. On the other hand, the natural 

history is that 80% of tics resolve by adolescence (3), so I was 
comfortable prioritizing a low risk intervention which may 
shorten the duration of what can be a stressful condition.

Other safety issues include the possibility of zinc, 
molybdenum, manganese, or vitamin B6 toxicity (very 
unlikely at the prescribed doses) (14). Zinc toxicity can 
manifest as nausea. Vitamin B6 excess can manifest as vivid 
dreams and vitamin B6 toxicity can manifest as peripheral 
neuropathy. Taking supplements with food and in the 
morning minimizes nuisance side effects such as insomnia 
and gastric irritation. Long term supplementation with Zinc, 
Molybdenum and Manganese needs to be monitored by 
interval (6-monthly) blood tests looking for elevated zinc 
and reduced copper.

Long term penicillin use has a long history of safety in 
conditions such as endocarditis, salmonella infections and 
prophylaxis of patients with prior rheumatic fever. Side 
effects are related to the known adverse event profile of 
penicillin (25). The narrow spectrum and co-prescription 
of probiotics should ameliorate potential effects on the 
microbiome (18).

Allergy to olive leaf extract is also a possibility (a patient 
recently told me that her immunologist did not like Olive 
leaf extract because of problems with allergies; although I 
would wonder if he has a biased opinion due to his at-risk 
patient cohort). Gastrointestinal irritation from Olive Leaf 
Extract can be reduced by taking it with food. Probiotics 
are considered safe in immunocompetent people (26). 
Fructo-oligosaccharide can induce abdominal discomfort 
and excessive flatus at doses of 20 grams per day in adults 
(24). Children given doses of 6g/day of inulin-type fructans 
(vs placebo as maltodextrin) tolerated both the prebiotic 
supplement and placebo, demonstrated by a low dropout due 
to abdominal complaints and the absence of adverse events 
(23).

To my knowledge, there are no safety concerns regarding 
the recommendation for the family to remove processed 
food and sugary foods and increase the number and variety 
of plant foods in their diet. According to the Australian 
Institute of Health and Welfare, in 2014-15, only 3.3 
percent of 4-8 year olds ate five serves of vegetables per day 
(1), and more than two thirds of children do not follow the 
recommendation to limit their consumption of free sugars to 
less than 10% of total energy intake (1,27).

CONCLUSION

This case demonstrates that the diagnoses of PANDAS is 
complex and that treatment is multifactorial. A combination 
of pharmacological, nutraceutical and dietary changes 
successfully resolved a persistent motor tic disorder in a child 
who had a demonstrated immunological reaction to Group 
A streptococcus and elevated gut carriage of streptococcal 
species. Symptom improvement correlated with a reduction 
in both antibody titres and streptococcal carriage.

Although the diagnosis of PANDAS is controversial 
and there is a clear need for more research into the 
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gut-immune-brain axis, in this case, a six year old child 
was relieved of a socially difficult disorder years before 
the natural history of the disease would normally suggest 
resolution, with a gentle, safe, and relatively inexpensive 
course of treatment.
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ABSTRACT

Importance: The incidence of chronic disease is increasing along 
with health care–related costs. The functional medicine model 
of care provides a unique operating system to reverse illness, 
promote health, and optimize function. The association between 
this model of care and patient’s health-related quality of life 
(HRQoL) is unknown.

Objective: To assess the association between functional medicine 
and patient-reported HRQoL using Patient-Reported Outcome 
Measurement Information System (PROMIS) global health 
measures.

Design, Setting, and Participants: A retrospective cohort study 
was performed to compare 7252 patients aged 18 years or older 
treated in a functional medicine setting with propensity score 
(PS)–matched patients in a primary care setting. Sensitivity 
analyses assessed improvement limited to patients seen at both 
6 and 12 months. The study included patients who visited the 
Cleveland Clinic Center for Functional Medicine or a Cleveland 
Clinic family health center between April 1, 2015, and March 1, 
2017.

Main Outcomes and Measures: The primary outcome was 
change in PROMIS Global Physical Health (GPH) at 6 
months. Secondary outcomes included PROMIS Global 
Mental Health (GMH) at 6 months and PROMIS GPH and 
GMH at 12 months. The PROMIS GPH and GMH scores 
were transformed to a T-score from 0 to 100 with a mean of 50. 
Higher scores indicate a better health-related quality of life.

Results: Of the 7252 patients (functional medicine center: 1595; 
family health center: 5657), 4780 (65.9%) were women; mean 
(SD) age was 54.1 (16.0) years. At 6 months, functional medicine 
patients exhibited significantly larger improvements in PROMIS 
GPH T-score points than were seen in patients treated at a 
family health center (mean [SD] change, functional medicine 
center: 1.59 [6.29] vs family health center: 0.33 [6.09], P = .004 
in 398 PS-matched pairs). At 12 months, functional medicine 

patients showed improvement similar to that observed at 6 
months; however, comparisons with patients seen at the family 
health center were not significant. Patients in the functional 
medicine center with data at both 6 and 12 months demonstrated 
improvements in PROMIS GPH (mean [SD], 2.61 [6.53]) 
that were significantly larger compared with patients seen at a 
family health center (mean [SD], 0.25 [6.54]) (P = .02 in 91 PS-
matched pairs).

Conclusions and Relevance: In this study, the functional 
medicine model of care demonstrated beneficial and sustainable 
associations with patient-reported HRQoL. Prospective studies 
are warranted to confirm these findings.

INTRODUCTION

Chronic disease is challenging health in the United States with 
nearly 100 million people having 1 or more chronic conditions in 
2014.1 These individuals contribute to 90% of the nation’s annual 
health care expenditure.1 Chronic disease is a major contributor 
to health care costs owing to the need for disease management2 
and care for elderly individuals.3 Without new approaches that 
focus on reversing chronic disease, our current health care model 
will become economically unsustainable.4

Nutrition and lifestyle choices can be used to manage chronic 
disease5; however, their use as a first-line therapy has historically 
been challenging for primary care physicians because most feel 
underequipped to deliver lifestyle recommendations6 despite 
the fact that nutrition and lifestyle are a foundation for most 
guidelines. There are various reasons for this feeling of inadequate 
preparation, including nutrition education level,7 confidence in 
the available nutrition evidence,8,9 and time with the patient.

Moreover, many chronic diseases are not diseases per se, but 
rather descriptions of symptoms or laboratory abnormalities. 
Conventional care is focused on managing symptoms of disease 
(eg, hypertension, abnormal blood glucose level), but underlying 
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causes are rarely identified.

The functional medicine model of care provides an operating 
system that works to reverse illness, promote health, and 
optimize function by addressing underlying causes, symptoms, 
and functional imbalances in interconnected biological 
networks.10 These imbalances may impair principal biological 
functions (assimilation, defense and repair, energy production, 
biotransformation, communication, transport, and structural 
integrity) that result from gene-environment interactions, 
including lifestyle, environmental toxins, and the microbiome. 
Functional medicine removes triggers for illness and provides 
inputs to restore and optimize health. Functional medicine 
also addresses social determinants, including the psychological, 
emotional, and spiritual aspects of health and disease.11 A 
foundation of functional medicine is the use of food as medicine 
to prevent, treat, and reverse chronic disease. The functional 
medicine model of care may have the ability to improve patient’s 
health-related quality of life (HRQoL), including physical 
function and well-being. Therefore, the purpose of the present 
study was to investigate the association between the functional 
medicine model of care and HRQoL by comparing functional 
medicine with care received in a family medicine setting.

METHODS

STUDY DESIGN AND POPULATION

A single-center retrospective cohort study was conducted to 
evaluate the longitudinal association of HRQoL in patients seen 
at Cleveland Clinic Center for Functional Medicine (hereafter, 
Center for Functional Medicine) vs receiving primary care at 
Cleveland Clinic Twinsburg Family Health Center (hereafter, 
Family Health Center). Figure 1 summarizes the study design 
and exclusion criteria. Patients were eligible for the study if 
they were 18 years or older and visited a clinician at the Center 
for Functional Medicine or the Family Health Center between 
April 1, 2015, and March 1, 2017. Patients must also have had a 
baseline Patient-Reported Outcome Measurement Information 
System (PROMIS) Global Physical Health (GPH) score and at 
least 1 follow-up score determined within a year of their initial 
visit, either at 6 months (mean [SD], 182 [30] days) or at 12 
months (365 [30] days). This study followed the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) reporting guideline for cohort studies.12 The study 
protocol was reviewed and approved by the institutional review 
board of Cleveland Clinic Foundation in Cleveland, Ohio. 
Because this was a minimal risk study using data collected for 
routine clinical practice, a waiver of informed consent and Health 
Insurance Portability and Accountability Act authorization was 
granted.

DATA SOURCE AND MEASURES

The Knowledge Program Data Registry of Cleveland Clinic 
provided the data used in these analyses.13 The Knowledge 
Program Data Registry was responsible for the systematic 
collection of patient-reported outcomes at all Cleveland 
Clinic sites throughout the study period.13 Data on patient 
demographics and comorbidities were obtained from the 

electronic health record and race/ethnicity was typically self-
reported. Data were deidentified and then securely stored. 
Approximate household income was estimated using the median 
income by zip code based on 2010 census data.

Patients’ HRQoL was measured using PROMIS Scale, version 
1.2 Global Health (PROMIS GH). PROMIS, funded by 
the National Institutes of Health Roadmap Initiative, is a 
psychometrically validated dynamic system that measures self-
reported health across multiple domains in patients with a wide 
range of diseases and demographic characteristics.14 PROMIS 
GH is a set of self-administered questions that measure physical, 
mental, and social health, and it provides a measure of overall 
health.15,16 Higher scores indicate a better health-related quality of 
life. PROMIS GH comprises 10 items and produces 2 summary 
scores: Global Physical Health (GPH) and Global Mental 
Health (GMH). The GPH measure includes 4 items on physical 
health, physical functioning, pain intensity, and fatigue, whereas, 
the GMH comprises 4 items on overall quality of life, mental 
health, satisfaction with social activities, and emotional problems. 
PROMIS physical function measures are sensitive enough to 
detect longitudinal changes due to targeted clinical interventions 
and able to distinguish among diverse chronic diseases.17,18 
Summary scores are centered on the 2000 US Census with 
respect to age, sex, educational level, and race/ethnicity and 
are transformed to a T-score with a mean (SD) of 50 (10).14 
Changes of 5 points suggest a meaningful or clinically important 
change; higher scores indicate a better HRQoL.19,20 Patients 
were prompted to complete scores at each visit either through 
the patient portal before the visit or in the waiting room using a 
tablet. Patients visiting the Center for Functional Medicine were 
typically encouraged to schedule follow-up visits every 3 months, 
as needed, for up to 1 year. Patients without scores at specific 
time points were excluded from the present study. PROMIS 
GPH and GMH scores were examined at baseline (initial visit), 
6 months (follow-up visit), and 12 months (follow-up visit) based 
on clinical relevance.

Our primary outcome was change in PROMIS GPH scores 
from baseline to 6 months. Secondary outcomes included change 
in GPH scores from baseline to 12 months, as well as change in 
GMH scores at 6 months and 12 months.

STATISTICAL ANALYSIS

Descriptive statistics are reported for all patients in the study 
cohort. Demographics, diagnostic category, and baseline 
PROMIS GH scores were summarized using frequency count 
with percentage for categorical variables and mean (SD) or 
median with interquartile range for continuous variables, as 
appropriate. Characteristics were compared across groups using 
the x2 test for categorical variables and a 2-tailed, unpaired 
t test or Mann-Whitney test, as appropriate, for continuous 
variables. Characteristics were also compared for patients 
included in and excluded from the study (eTable 1 in the 
Supplement). Diagnostic categories were organized based on 
International Classification of Diseases, Ninth Revision, and 
International Statistical Classification of Diseases and Related 
Health Problems, Tenth Revision, diagnoses (eTable 2 in the 
Supplement).



23

ACNEM Journal Vol 38 No 4  –  December 2019

Because patients seen in functional medicine differ from those 
in primary care, propensity score (PS) matching was used to 
balance the baseline differences in demographics and other 
characteristics between the 2 groups. Propensity scores for the 
probability of being seen in the Center for Functional Medicine 
vs the Family Health Center were estimated with multivariable 
logistic regression, including variables that differ by location: age, 
sex, race/ethnicity, marital status, income, baseline PROMIS 
score, comorbidities (ie, diabetes, depression, and hypertension), 
total number of visits within the past 12 months, and diagnostic 
category. Missing data were imputed under fully conditional 
specification using the default settings of the Multiple Imputation 
by Chained Equations, version 2.13 package.21 Propensity score 
matching was implemented using the R package Matching (R 
Foundation). A 1:1 match was performed with nonreplacement 
and a caliper of 0.2. Baseline characteristics and outcomes 
were compared between groups before and after PS matching 
using standardized differences, with differences less than 10% 
considered acceptable.22 Because all measured characteristics were 
balanced in the PS-matched cohorts, no further adjustments were 
made in determining the difference in PROMIS GPH or GMH 
scores.

Outcomes of patients seen in the Center for Functional Medicine 
and those seen in the Family Health Center were compared using 
a paired t test. The proportion of patients who improved GPH or 
GMH scores by 5 or more points, defining clinically meaningful 
change, was examined using the McNemar test. Based on 
the difference in proportions of patients reaching meaningful 
improvement, the number needed to treat was calculated.

Sensitivity analyses were conducted to explore the association of 
nonresponse bias. The GPH and GMH measures were limited 
to patients who had scores available at both 6 and 12 months. 
Analyses were conducted as described above within these groups.

Statistical analyses were conducted using SAS, version 9.4 (SAS 
Institute Inc) and R, version 3.2.4. Statistical significance was 
established at P < .05.

RESULTS

In total, 7252 new patients (Family Health Center: 5657 and 
Center for Functional Medicine: 1595) were included in the 
present study (Figure 1). Mean (SD) age of all patients was 54.1 
(16.0) years, 4780 (65.9%) were women, and 6383 individuals 
(86.6%) were white. Table 1 reports the cohort characteristics 
prior to PS matching. Compared with patients seen at the Center 
for Functional Medicine, patients seen at the Family Health 
Center had a higher median (interquartile range [IQR]) income 
($72 874.0 [IQR, $55 657.0-$82 802.0]; vs $59 286.0 [IQR, 
$45 787.0-$72 874.0]; P < .001), higher mean baseline PROMIS 
GPH scores (mean [SD], 48.75 [8.38] vs 44.81 [8.10]; P < .001) 
and PROMIS GMH scores (mean [SD], 50.27 [9.08] vs 
44.89 [8.88]; P < .001), and higher prevalence of diabetes 
(1930 of 5657 [34.1%] vs 285 of 1595 [17.9%]; P < .001) and 
hypertension (2881 of 5657 [50.9%] vs 306 of 1595 [19.2%]; 
P < .001). Missing data were minimal (<2%) and imputed before 
PS matching. After PS matching, there were 398 patients in each 
group and there were no differences in any characteristic included 
in the PS (Table 2). A comparison of patients included in the 

analyses vs those excluded appears in eTable 1 in the Supplement.

Table 3 reports the changes in PROMIS GPH and GMH scores 
in PS-matched cohorts. At 6 months, patients seen at the Center 
for Functional Medicine had a significant improvement in their 
PROMIS GPH scores from 46.18 (8.67) at baseline to 47.77 
(8.15) at 6 months in 398 patients (P < .001). The PROMIS 
GPH mean (SD) change at 6 months was also significantly 
greater than that seen in patients treated at the Family Health 
Center (Center for Functional Medicine: 1.59 [6.29] vs Family 
Health Center: 0.33 [6.09] T-score points in 398 patients; 
P = .004). In addition, more patients seen at the Center for 
Functional Medicine improved their PROMIS GPH scores by 
5 or more points than those seen at the Family Health Center 
(Center for Functional Medicine: 123 [30.9%] vs Family Health 
Center: 88 [22.1%]; P = .006; number needed to treat, 11). At 12 
months, patients at the Center for Functional Medicine showed 
improvement in PROMIS GPH similar to that observed at 
6 months (from 45.90 [8.33] at baseline to 47.50 [8.49] at 12 
months in 220 patients; P < .001); however, comparisons with 
the Family Health Center were not significant. Categorical 
improvements of PROMIS GPH scores from baseline to 6 
months are displayed in the eFigure in the Supplement.

Patients seen at the Center for Functional Medicine also had 
significant improvement in their mean (SD) PROMIS GMH 
scores at 6 months (from 46.53 [8.97] at baseline to 47.84 [8.47] 
at 6 months in 404 patients; P < .001), and the mean (SD) 
change was also significantly greater than that seen in the Family 
Health Center (Center for Functional Medicine: 1.31 [6.66] vs 
Family Health Center: 0.24 [5.98] T-score points in 404 patients; 
P = .02) (Table 3). In addition, more Center for Functional 
Medicine patients improved their PROMIS GMH scores by 
5 or more points than the Family Health Center (Center for 
Functional Medicine: 109 [27.0%] vs Family Health Center: 
81 [20.0%]; P = .02; number needed to treat, 14). Patients 
seen at the Center for Functional Medicine exhibited smaller, 
nonsignificant improvements in their PROMIS GMH scores 
at 12 months (from 46.70 [9.21] at baseline to 47.22 [9.33] at 
12 months in 223 patients, P = .55), and the mean change was 
not significant compared with patients seen at the Family Health 
Center (Center for Functional Medicine: 0.53 [7.03] vs Family 
Health Center: 0.19 [7.15] T-score points in 223 patients; 
P = .62).

Figure 2 shows the results of the sensitivity analysis performed on 
patients with follow-up PROMIS GPH and GMH evaluation 
at both 6 and 12 months. Mean (SD) baseline PROMIS GPH 
scores were similar for the Center for Functional Medicine (45.49 
[8.51]) and the Family Health Center (45.73 [8.62]) within 91 
PS-matched pairs and were below the general US population 
mean (SD) score of 50.0 (10.0) (Figure 2A). At 6 months and 
12 months, patients seen at the Center for Functional Medicine 
had significantly better mean (SD) PROMIS GPH scores at 
6 (47.65 [8.32]) and 12 (48.10 [8.17]) months compared with 
those seen at the Family Health Center at 6 (46.19 [9.72]) and 
12 (46.97 [9.82]) months (P = .049 at 6 months; P = .04 at 12 
months). Patients in the functional medicine center with data at 
both 6 and 12 months demonstrated improvements in PROMIS 
GPH (mean [SD], 2.61 [6.53]) that were significantly larger 
compared with patients seen at a family health center (mean 
[SD], 0.25 [6.54]) (P = .02 in 91 PS-matched pairs). Mean 
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(SD) baseline PROMIS GMH scores were also similar for 
both centers within 97 PS-matched pairs (Center for Functional 
Medicine: 45.92 [9.74]; Family Health Center: 47.29 [10.26]) 
and were also below the general US population mean score of 50 
(Figure 2B). Patients seen at the Center for Functional Medicine 
only had significantly better PROMIS GMH scores at 6 months 
compared with those seen at the Family Health Center (Center 
for Functional Medicine: 47.35 [9.02] vs Family Health Center: 
44.82 [10.18]; P = .049). Categorical improvements of PROMIS 
GPH scores from baseline to 12 months in patients with 
6-month data are displayed in the eFigure in the Supplement.

The mean (SD) 6-month GPH score for patients with scores 
measured at 6 and 12 months (46.93 [9.05]; n = 182) was not 
statistically different from the mean (SD) 6-month GPH score 
for patients with scores at 6 but not 12 months (47.34 [8.31]; 
n = 664) (P = .58). Likewise, the mean (SD) 6-month GMH 
score for patients with scores at 6 and 12 months (46.55 [9.75]; 
n = 194) was not statistically different from the mean (SD) 
6-month GMH score for patients with scores at 6 but not 12 
months (47.40 [8.66]; n = 669) (P = .27).

DISCUSSION

To date, the evidence to support the functional medicine 
model of care has been anecdotal, primarily published as case 
reports.23,24 Peer-reviewed evidence for functional medicine is 
based on specific interventions used by the model, including 
nutrition,25 lifestyle,26 or medications and dietary supplements 
(monotherapy or polytherapy).27 To our knowledge, this study 
is also the first systematic attempt to collect data from patients 
using validated measures to understand the association of 
HRQoL with the functional medicine model of care.

In this study, the functional medicine model of care was 
significantly associated with improved longitudinal PROMIS 
GPH scores in patients at 6 months, and these improvements 
remained significant for up to 12 months. Patients seen at the 
Center for Functional Medicine were more likely to experience 
a clinically meaningful change (change of ≥5 points) in their 
PROMIS GPH scores at 6 months, which were less likely to 
decrease over time. Comparing PROMIS GPH scores with 
those from the Family Health Center, patients seen at the Center 
for Functional Medicine experienced a significant longitudinal 
benefit for up to 12 months. However, a more robust sample size 
and consistent longitudinal tracking of patients are warranted to 
confirm this finding. The functional medicine model of care also 
significantly improved short-term PROMIS GMH scores in 
patients and demonstrated a larger association than care received 
in a primary care setting; however, long-term improvements were 
not statistically significant.

Several factors may have contributed to improvements in 
HRQoL associated with the functional medicine model of 
care. First, improvements in HRQoL associated with the 
functional medicine model of care may be due to the model itself. 
Functional medicine addresses chronic disease by delivering 
precision medicine. The ability to deliver precision medicine relies 
on one’s capability to not only collect data, but also organize it 
in a way that extracts an understanding of a patient’s biological 
processes and then maps these processes to human disease.28,29 

The delivery of precision medicine also requires the ability to 
focus treatment around specific factors associated with a patient’s 
symptoms. The formal definition of functional medicine was first 
introduced in 1991 and tracks with the more recent precision 
medicine initiative.11,28,29 The use of the word function within the 
name is “aligned with the evolving understanding that disease is 
an endpoint and function is a process.”11(p25) The functional 
medicine model uses a systems-based approach to care that looks 
upstream of a patient’s symptoms and considers the complex 
web of interactions within a patient’s history, physiologic status, 
genetics, lifestyle, and environment, and contributes to their 
physical and mental functional status.11 The organization of this 
information within an operating system affords trained caregivers 
the opportunity to develop patient-specific management 
strategies to improve function through nutritional, behavioral, 
and lifestyle interventions. Studies have suggested an association 
between biological pathways, genes, and molecular markers 
and quality-of-life domains (eg, physical function, fatigue, pain, 
emotional function, social function, and overall quality of life).30

Although not inherent to all functional medicine practices, the 
Center for Functional Medicine requires that all new patients 
see a registered dietitian and health coach, in addition to a 
clinician, as part of their initial visit. Patients also have the option 
to meet with a behavioral health therapist as part of any visit. 
Dietitians and health coaches are integral because they address 
the nutritional, psychological, and social aspects of patients’ 
illnesses and promote long-term self-management, which 
are components needed for the treatment of various chronic 
conditions.31 This clinical operational structure is different from 
that delivered in conventional medicine where health coaches are 
not available and scheduling a visit with a registered dietitian may 
not be recommended and/or available. In addition, the findings 
reported herein may not be representative of other functional 
medicine private practices, because multidisciplinary teams are 
not ubiquitous.

Second, patients seen in the Center for Functional Medicine may 
be different from those seeking primary care in a family health 
center. Our attempt to circumvent this bias was to PS match 
patients from each center based on certain variables; however, 
there may be unmeasured confounders associated with the 
reported outcomes. For example, patients who request to be seen 
at the Center for Functional Medicine may be more motivated 
to make a nutrition-, lifestyle-, or behavior-related change in 
their life. Success with such change is associated with patient 
activation measures relating to engagement and self-management 
opportunities.32-34 Higher patient activation is also associated 
with individuals who perceive that they have an unmet need 
as it relates to their medical care.33 Patients seeking functional 
medicine may have exhausted all available opportunities in 
conventional medicine to manage or mitigate their chronic 
disease and perceive functional medicine as their only recourse. 
Therefore, patients seen in the functional medicine setting may 
be more engaged and adherent to treatment recommendations. 
Evidence also suggests that greater patient activation is associated 
with higher income and more education.33 However, the median 
income level for patients seeking functional medicine was 
significantly lower ($13 588 less) than for those seeking care in a 
family health center before PS matching.

In addition, there may be factors contributing to positive healing 
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in patients receiving functional medicine care unrelated to the 
treatment received, including inherent patient bias toward 
the efficacy of the model of care, visits in a newer facility or at 
Cleveland Clinic main campus, or the duration of the initial 
patient visit. At the initial visit, patients have 60 to 75 minutes 
of clinician time compared with a much shorter duration in 
conventional care. Taken together, all of these considerations 
may have been associated with possible bias of patient-reported 
outcomes involved in this study.

Third, improvements in HRQoL associated with the functional 
medicine model of care may be owing to therapeutic partnerships 
that caregivers build with the patients that empower the patients 
to be stewards of their health. This process is a shift away from 
the traditional disease-focused approach to a patient-centered 
approach that uses the patient’s story to create lasting change. 
The cultivation of a therapeutic partnership between the 
patient and their caregivers begins at the initial visit, which is 
substantially longer than an initial visit in a primary care setting. 
In the functional medicine setting, trained caregivers connect 
with patients by developing a strong rapport, fostering open 
communication, and developing a healing language rooted in 
empathy.35 Therapeutic partnerships enable patients to become 
active participants in their care alongside their caregivers rather 
than bystanders, which may be associated with both satisfaction36 
and outcomes most likely owing to altered self-management and 
adherence to therapies.37

Fourth, improvements in HRQoL associated with the functional 
medicine model of care may be owing to ascertainment bias 
whereby patients with follow-up at 6 and 12 months may be 
those improving owing to treatment adherence or belief in the 
model of care. Conversely, patients without follow-up may be less 
adherent or may not believe that functional medicine can help 
them. It is also possible that patients who did not complete long-
term follow-up received benefit from the initial recommendations 
and felt better. There was no plan for gathering longitudinal 
data on patients without follow-up. Ultimately, patients without 
follow-up were excluded from the overall analysis. This bias may 
not be associated with patients seen at the Family Health Center, 
because they are receiving routine care or physicals vs study 
follow-up.

Future studies related to the functional medicine model of care 
would examine its delivery to determine how it may be associated 
with proximal (eg, patient and clinician satisfaction and treatment 
adherence) and distal (eg, symptom burden and total cost of care) 
outcomes.37,38 In addition, studies that examine outcomes related 
to the use of ancillary services provided by a dietitian and health 
coach (frequency and duration of visits and content discussion) 
are warranted.

LIMITATIONS

There are several limitations to this study. First, PS matching 
of patients on several variables resulted in the loss of eligible 
patients. However, this step was necessary owing to differences 
in the patient populations. As a result, generalizations regarding 
PS-matched Functional Medicine and Family Health Center 
patients to all patients in those groups should be avoided. 
Second, despite various analyses, there were no adjustments for 

multiple comparisons. The results of our exploratory study are 
hypothesis generating and focused on magnitudes of differences 
rather than statistical significance. Third, we recognize that a 
nonresponse bias exists with respect to the longitudinal collection 
of PROMIS GPH and GMH scores at 12 months. Further 
analyses are warranted to evaluate longitudinal outcomes.

CONCLUSIONS

The present study suggests that the functional medicine model 
of care may have beneficial and sustainable associations with 
improved HRQoL in patients as measured by PROMIS GPH 
and GMH scores. The use of PROMIS measures may provide 
timely information on a patient’s global health and could improve 
chronic disease management.
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ABSTRACT

Background

Our observational study was conducted to assess the impact of 
intravenous megadose vitamin C on the quality of life (QoL) 
of terminal cancer outpatients experiencing side effects of 
cancer therapies (radiotherapy, chemotherapy, surgery and/or 
hormonotherapy). 

Methods

We asked doctors in two medical centres in Bogota in Colombia 
to identify cancer patients who are both experiencing side effects 
from conventional treatments and have been prescribed high dose 
intravenous Vitamin C (HDIVC) as part of their treatment. 
The HDIVC protocol used with terminal cancer patients in the 
Bogota medical centres uses 140 grams of HDIVC over 7 days.

The medical centre doctors explained the study to identified 
patients, sought consent, and asked patients to fill out the 
European Organisation for Research and Treatment of Cancer 
questionnaire EORTC-QLQ C30 version 3 (QLQ-30) before 
their HDIVC treatment. 22 patients were entered into the study, 
19 completed. Our observational study compared the pre and 
post HDIVC QLQ-30 data for these 19 patients.

The collected QLQ-30 raw data was scored according to 
EORTC guidelines and also arranged into 5 categories; Domestic 
activity, Everyday (Routine) activity, Emotional activity and 
General QoL (Patient Score). The summed results of the raw 
data for each of these categories are presented and a percentage 
change for QoL results after HDIVC treatment is given.

Results

For the QLQ-30 scale scores significant improvements in 
QoL (p < 0.01) were observed for: Global health status/QoL, 
Physical functioning, Role functioning, Emotional functioning, 
Social functioning, Fatigue, Pain, Insomnia, and significant 
improvements in QoL (p < 0.05) were observed for: Nausea 

and vomiting, Dyspnoea, Appetite loss. For the raw data the 
mean ± SD percentage change improvements in QoL observed 
were: Domestic activity (20.99 ±33.53), Routine activity (30.98 
±22.40), Emotional activity (33.22 ±21.18), Sum of Domestic 
+ Routine + Emotional (31.49 ±18.21), General QoL (100.21 
±140.86).

Conclusions

Overall the application of high dose intravenous Vitamin C 
had a significant positive effect on patients’ quality of life in all 
categories. No significant side effects to high dose intravenous 
Vitamin C administration were reported.

Keywords

Cancer treatment and side effects Intravenous Vitamin C 
Megadose Quality of Life EORTC QLQ-30 Observational 
Study

Background

There is significant literature that supports the relationship 
between pharmacological consumption of vitamin C and the 
health of animals and humans (1). It is now well established that 
megadoses of Vitamin C have functions well beyond its early 
classic use in treating scurvy. Apart from its well established role 
in the hydroxylation reactions including proline and lysine in the 
formation of the collagen (2), cholesterol (3) and some hormone 
formation (4), the epigenetic switching of methylated cytosine 
in the promoter region of genes (5), it is also well established 
that ascorbic acid acts as a strong antioxidant and free radical 
scavenger decreasing inflammation in numerous disease processes 
including sepsis (6), burns (7) and cancer (8); it also increases the 
absorption of inorganic iron through reduction of ferric ion to 
ferrous (9).

A typical HDIVC dose used in treatment and research for over 
two decades has been 60 grams (10). More recently a wide variety 
of doses and dose schedules have been used. A recent review in 
2014 (11) details several studies examining multiple doses and 
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dose schedules that show that Vitamin C has significant effects 
on inflammation in cancer, and that Vitamin C is typically very 
depleted in cancer patients undergoing standard treatments.

The use of HDIVC in conjunction with medical cancer 
treatments in clinical research and treatment is now becoming 
widespread. A review by Klimant et al. (2018) (12) discusses 
Vitamin C deficiency in cancer, benefits in QoL and management 
of side effects with HDIVC in cancer patients, reduction in 
inflammation in cancer patients, and reviews dose ranges and 
some of the understood mechanisms for HDIVC in cancer.

Since the proposal by the twice Nobel prize-winner Linus 
Pauling about the efficacy and necessity of administering 
megadose Vitamin C intravenously (approx. 10 grams per 
dose) - rather than just orally - to improve the outcome of 
cancer patients, researchers studying Vitamin C in cancer have 
continued seeking to find the appropriate doses of vitamin C, 
especially delivered intravenously in this pathology (13). The 
patient cohort included in the Pauling and Cameron cancer 
study in general had not received any significant cytotoxic 
therapy nor radiotherapy which may have resulted in more 
significant immune stimulation post megadose intravenous 
Vitamin C (14). The pharmacokinetics of higher concentrations of 
Vitamin C achievable in the blood stream through intravenous 
administration compared with oral administration are well 
established (15).

The Quality of life (QoL) concept first appeared in 1948, when 
the World Health Organization (WHO) defined “health” as 
complete physical, mental and social well-being; superseding an 
older concept of health as the absence of disease or infirmity. The 
current definition, although criticized because of the difficulty 
of defining and measuring well-being, remains an ideal. Later, 
the term quality of life (QoL) evolved from a purely conceptual 
definition to a series of scales. This new definition measures the 
general perception of the individual. A commonly used tool to 
measure QoL in cancer patients is the European Organisation 
for Research and Treatment of Cancer questionnaire EORTC-
QLQ C30 version 3 (QLQ-30) (16) . The QLQ-30 is scored 
into scales that measure functionality, pain and disability and 
emotional scales that are influenced by personal experiences and 
the expectations of a person (17).

It is apparent from several previous studies that high dose 
vitamin C improves QoL in cancer patients. Cameron and 
Pauling in 1976 (14) demonstrated that megadose intravenous 
Vitamin C (typical dose 10 g) along with oral Vitamin C not 
only improved the quality of life of cancer patients but on average 
increased the length of survival. Vollbracht et al. in 2011 (18) 
studied the effect of 7.5 g of intravenous Vitamin C weekly on 
the QoL of cancer patients receiving standard tumor therapy and 
aftercare. The intensity score for symptoms was close to twice 
as high in the placebo group compared to the IVC group. Ou et 
al in 2017 (19) conducted a pharmacokinetic and QoL study in 
China on patients receiving electro-hyperthermia along with high 
dose intravenous Vitamin C for advanced non-small cell lung 
cancer. They saw significant improvements in EORTC QLQ-30 
physical function scores and symptom scores for all high dose 
ranges of intravenous Vitamin C tested; 1.0 g/kg, 1.2 g/kg and 
1.5 g/kg – 60 to 90 grams of Vitamin C for a 60 kg person. 
Takahashi et al.

(20) in 2012 observed the use of a high dose Riordan protocol 
- dose adjusted after the third day of IVC treatment for each 
patient to reach a plasma Vitamin C concentration of 350 mg%, 
typically approx. 140 g IVC per week. The study was conducted 
in multiple centres in Japan and saw dramatic increases in overall 
EORTC QLQ-30 QoL scores in a group of 60 patients after 2 
and 4 weeks of HDIVC treatment. Yeom et al. in 2007 (21) used 
10 g IVC in 2 doses 3 days apart in cancer patients and measured 
the change in QoL with the QLQ-30 questionnaire. They 
found a significant improvement in QoL in multiple function 
and symptom scales. Carr et al. (11) reviewed several trials and 
case studies reporting positive effects by HDIVC on QOL in 
cancer patients with or without chemotherapy. They note that 
the typical limitations in QoL studies of HDIVC in cancer are 
that; the studies do not use a placebo control, the studies do not 
examine dose ranging effects, and the studies do not measure 
the duration of effectiveness of a dose. Bazzan et al. in 2018 (22) 
retrospectively examined the effects of HDIVC on 86 patients of 
the Thomas Jefferson University Hospital over a 7-year period. 
They found that overall HDIVC was safe, well tolerated and was 
effective at improving QoL for these patients.

Vitamin C megadose therapy has been safely used for over 
50 years in developed countries as a complementary medical 
treatment for cancer. We prospectively observed the effects 
of intravenous vitamin C therapy on the quality of life in a 
group of Colombian patients with advanced cancer, for whom 
conventional oncological treatments were producing side effects. 
Our aim was to observe the effects of high dose Vitamin C on 
our population and see how it compares with other results from 
around the world.

METHODS

This is an observational, analytical, prospective and comparative 
study (patients fill out a questionnaire both pre and post 
treatment). The questionnaire is the European organization for 
research and treatment of cancer quality life EORTC QLQ-C30 
version 3 (16).

Human Right Statements and informed consent All procedures 
followed were in accordance with the ethical standards of 
the Helsinki Declaration of 1964 and its later amendments. 
Informed consent was obtained from all patients for being 
included in the study.

COLLECTION OF BASIC INFORMATION   
(Patient Questionnaire)

The most validated method used today worldwide to measure 
QoL has been developed by the European Organisation for 
Research and Treatment of Cancer and is called EORTC 
QLQ-C30 version 3 (16).

The EORTC is an international organization in which 
investigators from different countries participate in cancer 
research; in this case with a special emphasis on QoL of patients 
who suffer from cancer (17).
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Our reference population is adult outpatients in the city of 
Bogota (Colombia) with any malignant cancer diagnosis 
receiving conventional treatments including chemotherapy, 
radiotherapy and/or hormone/therapy.

Suitability for treatment and consent All patients receiving 
HDIVC at the Bogota medical centres are tested that they are 
medically fit to receive HDIVC prior to treatment. This includes 
checking for contraindications and completing tests for a) Serum 
chemistry profile with electrolytes, b) Complete blood count 
(CBC) with differential and c) Red blood cell G6PD (must be 
normal). All patients receiving HDIVC have signed consent 
forms.

We asked the medical centre doctors to identify suitable 
outpatients according to inclusion and exclusion criteria:

Inclusion Criteria

• Adult (18 years old or older)

• External ambulatory patient (outpatient) with a 5 year (or 
less) active malignant cancer diagnosis being treated with 
chemo, radio, hormone therapy, or surgery.

• Individual who can read, understand and answer the EORTC 
QLQ-C30 questionnaire version 3.

• No evidence of G6PD deficiency nor abnormal kidney 
function.

Exclusion Criteria

• Under 18 years old.

• Be hospitalized (inpatient)

• Not being treated with chemotherapy, radiotherapy and/or 
hormone therapy.

• Not able to read, understand and answer EORTC QLQ-C30 
questionnaire version 3.

Patients with the following cancers were recruited into 
our study; Breast cancer, myoepithelial carcinoma, ovarian 
cancer, kidney carcinoma, non-Hodgkin’s lymphoma, pleural 
mesothelioma, pleomorphic sarcoma, gastric carcinoma, stomach 
adenocarcinoma, brain macroadenoma, lung cancer, frontal lobe 
astrocytoma, transverse bowel cancer, ductal adenocarcinoma, 
bladder carcinoma, womb cancer

INTRAVENOUS VITAMIN C USED BY THE BOGOTA CLINICS

Vitamin C as Sodium Ascorbate solution. Each vial contains 
100mL, with 11.2 grams of Sodium Ascorbate for injection 
equivalent to 10 grams ascorbic acid. Manufacturing laboratory: 
Biological Therapies, Victoria Australia Registered in Colombia 
INVIMA 2016M-0012358-R1 In the Bogota medical centres 
cancer patients who receive HDIVC are given a standard 
protocol. The protocol is based on the work of Drs. Riordan and 
Hunninghake et al. (23) but is modified for use in Colombia. The 
protocol we observed was used by the medical centre doctors 
(H. Prieto, S. Rojas, R. Leudo) trained in injectable nutrients 
therapies.

An online version of the original Riordan protocol is maintained 
by the Riordan Clinic (24). It states that “ Research and experience 
have shown that a therapeutic goal of reaching a peak-plasma 
concentration of ~20 mM (350–400 mg/dL) is most efficacious. 
(No increased toxicity for post-IVC plasma vitamin C levels up 
to 780 mg/dL has been observed.) The first post-IVC plasma 
level following the 15-gram IVC has been shown to be clinically 
instructive: levels below 100 mg/dL correlate with higher levels 
of existent oxidative stress, presumably from higher tumor 
burden, chemo/radiation damage, hidden infection, or other 
oxidative insult, such as smoking. ”

In Colombia post-IVC plasma vitamin C levels measurements 
to determine the oxidative burden are not available (at May 15th, 
2016). Since 2013 medical centre doctors have been utilizing the 
European patented Vit C test (Free Radical Analytical System 4, 
Evolvo Italy TM); It is relevant to mention that the Regulatory 
Body in Colombia, INVIMA, has only approved a concentration 
of 100mg/mL for IVC. For the above-mentioned reasons the 
American Riordan Protocol has been adjusted to Colombian 
conditions (test and concentration).

Products

• Sodium Ascorbate Solution: vial 11.2 g in 100 ML 
(equivalent to 10 gr of Ascorbic Acid) (Biological Therapies, 
Australia) – various amounts used on each occasion between 
15g and 50g equivalent ascorbic acid.

• 100 ml of Water for Injection.

• Magnesium Sulfate: 10 ml ampoule of Mg So4 al 20% (2.5 gr 
x 10 ML) (Ryan Laboratorio, Colombia)

ADMINISTRATION OF IVC (DOSAGES): 14 VIALS = 
140GRAMS IN 5 DOSES

Contraindications, precautions and potential side effects are 
outlined in detail in Riordan´s Protocol (24). After completing 
an oxidative stress test (Free Radical Analytical System, FRAS 
4) and after patients have completed the Pre-HDIVC QLQ-30 
questionnaire, the administering physician begins with a series of 
three consecutive IVC infusions at 15, 25, and 50-gram dosages.

Following the first three IVCs, the patient is scheduled to 
continue with a 25-gram IVC dose twice a week.

Day 1:

Vitamin C IV 15 g (1.5 vials of Sodium Ascorbate equivalent to 
15g of ascorbic acid) in 150 cc of SSN (or LR). IV infusion rate 
of 0.5-1.0 g x min (15-30 min) + 1 CC of Magnesium Sulfate. 
Total Volume = 301 cc

Day 2:

Vitamin C IV 25 g ( 2.5 vials of Ascorbate ) in 250 cc of SSN 
(or LR). IV infusion rate of 0.5-1.0 g x min (25-50 min) + 2 CC 
of Magnesium Sulfate. Total Volume = 502 cc

Day 3:

Vitamin C IV 50 g ( 5 vials of Ascorbate ) in 500 cc of WFI. IV 
infusion rate of 0.5-1.0 g x min
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(50-100 min) + 4 CC of Magnesium Sulfate. Total Volume = 
1004 cc

Day 4: (3 days after day 3)

Vitamin C IV 25 g ( 2.5 vials of Ascorbate ) in 250 cc of SSN 
(or LR). IV infusion rate of 0.5-1.0 g x min (25-50 min) + 2 CC 
of Magnesium Sulfate. Total Volume = 502 cc

Day 5: (2 days after Day 4)

Vitamin C IV 25 g ( 2.5 vials of Ascorbate ) in 250 cc of SSN 
(or LR). IV infusion rate of 0.5-1.0 g x min (25-50 min) + 2 CC 
of Magnesium Sulfate. Total Volume = 502 cc

Final course of action:

Oxidative stress test completed (FRAS4), Post-HDIVC QLQ 
C30 questionnaire Note= Oral vit C 1 gram every 6 hours 
during break days after Day 3 is advisable.

The post HDIVC questionnaire was answered by 19 
outpatients. The outpatients’ quality of life (QoL) was measured 
using the QLQ-C30 questionnaire, both three days before and 
three days after application of HDIVC.

ENTERING THE QLQ-30 DATA INTO DATABASE 
CATEGORIES

The QLQ C-30 TABLE A questionnaire was converted into 
specific category groups for entry into a database:

• Domestic Activity

• Everyday Activity

• Emotional Activity

• General Quality of Life

DATABASE VARIABLES

62 variables are defined as follows:

a. Start: variable 1 and variable 2 describe the patient as pre 
QLQ-30 or post QLQ-30.

b. General Data: Covers the identification variables of the 
patients – diagnosis – status – value of laboratory tests used 
by external doctors (Pharmanex Biophotonic Scanner 3 and 
Free Radical Analytical System, FRAS 4). Variables 3 to 11.

c. Inclusion Criteria: Covers variables 12 to 18 and describes 
how the inclusion criteria are fulfilled.

d. Exclusion Criteria: Covers variables 19 to 26 and describes 
how the exclusion criteria are fulfilled.

e. Date EORT: variable 27 specifies when (the date) EORT was 
taken pre and post application of the Riordan protocol.

f. Domestic Activity: Covers variables 28 to 33 which include 
the first five questions of the QLQ-C30 that categorized as 
“Domestic Activity”. Variable 33 describes the total score of 

this category.

g. Every day (Routine) Activity: Covers variables 34 to 48 
which include questions 6 to 19 of the QLQ_C30 that are 
categorized as “Routine Activity”. Variable 48 describes the 
total score to this category.

h. Emotional activity: Covers variables 49 to 59 of the 
QLQ-C30 that are categorized as “Emotional Activity”. 
Variable 58 describes the total score of this category, variable 
59 is the total score of the 3 categories.

i. General evaluation: variables 60 to 62 “General evaluation”. 
Variable 62 describes the total score of this category.

All patients fulfilled the inclusion / criteria. 

SCORING THE QLQ-30

The European Organisation for Research and Treatment of 
Cancer has published procedures for scoring the QLQ-30 (25).

We have presented the Scored data (the QLQ-30 Scales) for pre 
and post HDIVC and also presented a percent change statistic 
calculated on the raw data for pre and post HDIVC.

QLQ-30 SCALES

The procedure is to combine the QLQ-30 data into 15 scales, 
calculate a raw score for each scale (the average of all elements in 
the scale), then calculate an adjusted score ranging from 0 - 100 
for each scale (the “Score”).

In the QLQ-30 scores the following apply:

• For the general QoL scale a higher score = a higher QoL

• For the functional QoL scales a higher score = a higher QoL

• For the symptom QoL scales a higher score = a lower QoL, 
i.e. worse symptoms

RAW DATA

A scale with a score ranging from 0 – 100 is not suitable for our 
percent change descriptive statistic. The adjusted Score for each 
patient will on several occasions produce a value of zero which 
produces a “divide by zero” error in percent change calculations. 
Rather than adjust this further we chose to use the raw data only 
for our percent change calculations.

The raw data will never contain a zero. Data presented in our 5 
categories; Domestic activity, Routine activity, Emotional activity, 
Sum of these three, and the General QoL are all sums of raw 
data.

Questions 1 – 28 in the QLQ-30 all have 4 possible responses:

Not at All A Little Quite a Bit Very Much 

1 2 3 4
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For questions 1 - 28 a low number in the raw data represents a 
higher QoL.

Questions 29 – 30 in the QLQ-30 all have 7 possible responses:

1 2 3 4 5 6 7

Very Poor Excellent

For these two questions a high number in the raw data represents 
a higher QoL.

RESULTS

No significant side effects to HDIVC administration were 
observed.

QLQ-30 SCORES

The QLQ-30 data was sored according to the EORTC manual 
(25).

Wilcoxon signed rank tests were used to determine statistical 
significance.

Table 1: Results. QLQ-30 scores

HDIVC 140 g in 1 week

EORTC QLQ-30 Score ± SD

DESCRIPTIVE STATISTICS     
(Percent Change)

Domestic Activity (4 possible responses for each question): 

Our category Domestic Activity covers the first 5 questions (1 to 
5) of the QLQ-C30 questionnaire. Each of these questions has a 
range from 1 – 4, so the possible sum of the raw data ranges from 

5 - 20, where 5 is the highest QoL (excellent QoL), and 20 is the 
lowest QoL (very poor QoL).

In our Domestic Activity category, we observed that 4 out of 19 
patients replied that their QoL was impaired (20.99%), 3 patients 
replied their QoL did not change at all (15.78%), and 12 patients 
replied their QoL improved (63.15%).

The greatest improvement in QoL was 66.67%; and the 
greatest decrease in QoL was 57.14%; with a general average 
of (positive= Improvement in QoL) 21% Routine Activity (4 
possible responses for each question):

Our category Routine Activity covers questions 6 to 19 of the 
QLQ-C30 questionnaire. Each of these questions has a range 
from 1 – 4, so the possible sum of the raw data ranges from 14 
- 56, where 14 is the highest QoL (excellent QoL), and 56 is the 
lowest QoL (very poor QoL)

In our Routine Activity category, we observed that 2 out of 19 
patients replied that their QoL was impaired (10.5%) and 17 
patients replied their QoL did improve (89.5%).

The greatest improvement in QoL was 63.83%; and the 
greatest decrease in QoL was 25.00%; with a general average of 
(positive= Improvement in QoL) 30.98%

Emotional Activity (4 possible responses for each question):

Our category Emotional Activity covers questions 16 – 28 of the 
QLQ-C30 questionnaire.

Each of these questions has a range from 1 – 4, so the possible 
sum of the raw data ranges from 13 - 52, where 13 is the highest 
QoL (excellent QoL), and 52 is the lowest QoL (very poor QoL).

In our Emotional Activity category, we observed that 1 out of 
19 patients replied that their QoL was impaired (5.2%) and 18 
patients replied their QoL did improve (94.8%).

The greatest improvement in QoL was 66.67%; and the greatest 
decrease in QoL was 6.25%; with a general average of (positive= 
Improvement in QoL) 33.22%

General (Sum of Domestic, Routine & Emotional):

A combination of the 3 categories Domestic, Routine and 
Emotional covers questions 1 to 28 of the QLQ-C30. The 
summed raw data ranges from 28 to 112, where 28 is the highest

QoL (excellent QoL) and 112 is the lowest QoL (very poor 
QoL).

We observed that 1 out of 19 patients in the study replied that 
their QoL was impaired (5.26%), none replied their QoL did 
not change at all, and 18 patients replied their QoL did improve 
(94.8%).

The greatest improvement in Qol was 65.26%; and the greatest 
decrease in Qol was 2.08%; with a general average of (positive= 
Improvement in Qol) 31.49%

Final QoL (Patient Score – 7 possible responses for each 
question):

For questions 29 - 30 of the EORTC QLQ-C30 questionnaire, 
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the possible score ranges from 2 to 14, where 14 is the highest 
QoL (excellent QoL) and 2 is the lowest QoL (very poor QoL)

The greatest improvement in QoL was 500%; and the greatest 
decrease in QoL was 20.00%; with a general average of (positive= 
Improvement in QoL) 100.21%

Table 2: Results. Sums of raw data for each patient in each 
category

Pre = Pre HDIVC, Post = Post HDIVC, %Δ = percent change. 
A positive number for %Δ values in all categories means an 
improvement in QoL.

STATISTICS ANALYSIS OF THE RAW DATA

22 patients who fulfilled the requirements of inclusion criteria 
were recruited for the present study. 19 patients completed. The 
QLQ-C30 questionnaire was completed before and after doctors 
administered HDIVC to all 19 patients.

A starting (base) line was used to compare the outcome of the 
QLQ-C30 questionnaire before and after the external doctor’s 
administration of HDIVC (data not published). A Chi square 
Test was used for analysis, and for expected frequencies under 5, 
a Fisher exact test was used to compare qualitative variables.

For our analysis, we selected as a Pre-HDIVC group: Patients 
on cancer allopathic therapies undergoing secondary effects and 
we selected as a Post-HDIVC group: the same Patients after 
HDIVC administration.

For the Chi square and Fischer exact tests of association:

HYPOTHESIS

Megadose intravenous vitamin C significantly improves the 
quality of life in patients with any malignant cancer diagnosis 
who are receiving conventional medical treatments including 
chemotherapy, radiotherapy and/or hormone therapy; where 
these patients have secondary effects that may affect their quality 
of life; and are evaluated by the QLQ-C30 questionnaire.

NULL HYPOTHESIS

Megadose intravenous vitamin C does not affect the quality 
of life in patients with any malignant cancer diagnosis who 
are receiving conventional medical treatments including 
chemotherapy, radiotherapy and/or hormone therapy; and are 
evaluated by the QLQ-C30 questionnaire.

A descriptive statistic was used to adjust the results of the 
QLQ-C30 questionnaire for each of the categories measuring 
changes in the quality of life (if there were any). The results were 
recorded as a percentage change, comparing the pre and post 
HDIVC raw scores for each patient in each category.

The alfa error was 0.05 in all analyses.

The statistics package EPIDAT 4.1 was used for all analyses. 
When zeros cause problems with calculation Epidat adds the 
standard error 0.5 to all cells. This happens because all our 2x2 
tables have a "Pre-HDIVC" group containing 19 patients with 
secondary effects and 0 patients with absence of secondary 
effects.

Table 3: Analysis of association between HDIVC administration 
and improvement in QoL

Association Chi squared results for all categories are above the 
critical value (for one degree of freedom) and all p values are < 
0.05, therefore we reject the null hypothesis.

Fisher Exact Test results for all categories have a p value < 0.05, 
therefore we reject the null hypothesis.

In all categories administration of HDIVC showed a statistically 
significant association between HDIVC treatment and 
improvement in QoL scores.

Domestic activity:

X 2 = 16.41; Yates Correction = 13,78, IC 95% {3.40 – 
1241.24}; p = 0.0002 & Fischer Test p = 0.0000.
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Routine Activity:

X 2 = 29,19; Yates Correction = 25,85, IC95% {12,24 – 
6085,50}; p = 0,0000 & Fischer Test p = 0,0000.

Emotional activity:

X 2 = 32,48; Yates Correction = 28,97, IC 95% {18,40 – 
12570,10}; p = 0,0000 & Fischer Test p = 0,0000.

Combined Domestic + Routine + Emotional Activities:

X 2 = 32,48; Yates Correction = 28,97, IC 95% {18,40 – 
12570,10}; p = 0,0000 & Fischer Test p = 0,0000.

Overall patient score:

X 2 = 18,57; Yates Correction = 15,82, IC 95% {4,20 – 
1561,51}; p = 0,0001 & Fischer Test p = 0,0000.

Our data suggests a strong association between HDIVC 
intervention and improved QoL in all categories.

DISCUSSION

Ours is an observational study looking at the effect of HDIVC 
on the QoL of cancer outpatients receiving treatment in two 
integrative medicine centres in Bogota. HDIVC is commonly 
used in these centres with cancer patients who are also receiving 
standard therapies. The HDIVC doses used are more typical 
of the high doses being used in current clinical trials and aim to 
achieve high blood levels of Vit C.

Many studies have reported improved QoL in cancer patients 
with HDIVC. Klimant et al. (12) in 2018 have reviewed the use 
of HDIVC in cancer treatments and give recommendation  for 
an effective but conservative use of HDIVC in combination with 
chemotherapy.

Studies investigating the effect of HDIVC, including QoL 
studies, have used a large range of doses from as little as 7.5 g up 
to 150 g of IVC with a variety of dosing schedules employed.

However very few studies have been formal QoL studies 
measuring QoL using a variety of validated questionnaires. 
Some other previous QoL studies have examined lower dose 
IVC; doses of 7.5 grams weekly (18) and 10 grams (2 doses 3 
days apart) (21), doses that are much lower than the typical dose 
being used in current clinical trials and the Bogota medical 
centres. Three other QoL studies have examined a higher dosage 
schedule. Ou et al. in 2017 (19) used 1.0, 1.2 or 1.5 grams/kg, 
Takahashi et al (20) in 2011 observed the Riordan protocol, 
approx. 140 grams/week, and Bazzan et al. (22) in 2018 observed a 
wide range of doses and schedules in a hospital, ranging from 50 
– 150 grams per dose). Three previous studies (Ou et al. (19) high 
dose, Takahashi et al (20) high dose and Yeom et al (21) lower dose) 
have used the QLQ-30 for measuring pre and post HDIVC in 
cancer patients.

Our results compare favourably with results from previous 
QLQ-30 studies.

Table 4: EORTC QLQ-30, comparison of global health status

Our results also compare favourably with studies that have used 
different methods for comparing QoL (Vollbracht et al 2011 (18), 
Bazzan et al (22) 2018)

Ours is not a dose ranging study. We have not asked the medical 
centres to modify their treatments, QoL is not their only reason 
for treatment. We have not collected data on the effects of 
different doses or HDIVC protocols on QoL.

The Riordan protocol used in the USA (24) is titrated for each 
patient to achieve a 350 mg% blood level of Vit C at around day 
3 of the protocol. Some patients require considerably more IVC 
than average to reach these levels, some require considerably 
less. So, the total amount of Vit C administered over the period 
of the protocol can vary quite a bit from patient to patient. In 
clinical experience in Colombia, the amount of HDIVC required 
to achieve high blood levels is on average lower than that in 
the USA. Also, the Bogota medical centres routinely test for 
G6PD deficiency and adequate kidney function in all patients 
prior to IVC treatment as outlined in the Riordan protocol (24). 
G6PD deficiency is uncommon in our Colombian population 
and appears to be more common in the USA and some 
other countries. We are aware then of some differences in our 
population compared to G6PD levels in the USA.

LIMITATIONS OF THE STUDY

This is an observational study. Associations have been measured 
between high dose Vitamin C administration and changes in 
quality of life. We have sought to gain preliminary data for the 
effectiveness of Vitamin C administration in our population, with 
a view to adequately sizing a future clinical trial into Vitamin C 
and QoL in cancer patients. This study has not answered the 
open questions remaining about the use of high dose Vitamin 
C in QoL, we have not observed or measured: the effect of dose 
ranging on different cohorts, the duration of effectiveness of a 
dose, the use of a placebo control.

CONCLUSION

We have had encouraging results from our observational study. 
In both the EORTC QLQ-30 scores and a percent change 
descriptive statistic we observed that HDIVC was associated 
with a significant improvement in reported QoL.

For the QLQ-30 scale scores significant improvements in 
QoL (p < 0.01) were observed for; Global health status/QoL, 
Physical functioning, Role functioning, Emotional functioning, 
Social functioning, Fatigue, Pain, Insomnia and significant 
improvements in QoL (p < 0.05) were observed for: Nausea and 
vomiting, Dyspnoea, Appetite loss.

Out of the 19 patients evaluated in the categories Domestic 
Activity, Routine Activity and Emotional Activity, only one did 
not report improvement in their quality of life and 18 patients 
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reported improvement (94.73%). All statistical tests in these 
categories showed a strong association between HDIVC 
treatment and improvement of QoL in our study population.

Overall the administration of HDIVC had a significant positive 
effect on patients’ quality of life. Further trials into HDIVC on 
QoL in cancer cohorts are warranted.

LIST OF ABBREVIATIONS

EORTC: European Organisation for Research and Treatment of 
Cancer

QLQ-30: EORTC QLQ-30 version 3 questionnaire

HDIVC: High dose intravenous Vitamin C

QoL: Quality of Life

WHO: World health Organisation

SSN (or LR) : Normal Saline or Ringer’s Lactate

X 2 : Chi squared test

IV: Intravenous

FRAS4: Free Radical Analytical System
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The topic for the ACNEM Conference in Melbourne June 2020 
is Environmental Disruptors: Rising to the Challenge (Research, 
Diagnosis & Treatment). It is interesting to look back in 
history and see whether there are any lessons to be learnt about 
environmental disruptors of the past, how they were dealt with 
and the impact that has had on public health.

The story of lead in petrol is a particularly interesting one.

At the beginning of the 20th century as automobiles were being 
developed there was a problem. The uneven burning of fuel 
resulted in the engine knocking (i.e. not running smoothly), as 
well as the matter of ensuring fuel efficiency at a time when fuel 
supplies had not really been developed. 

The genius engineer, chemist and inventor Thomas Midgley 
Jr, was a man whose discoveries have helped shape the modern 
world to a remarkable degree… not always in a positive way. After 
having trialed many fuel additives it came down to just two that 
would do the job.

Ethanol was one solution to the problem… today we call it 
biofuel. The problem was that ethanol was a cheap and relatively 
easy thing for people to make and add to their fuel. It also was 
not patentable.

Lead, or more specifically tetraethyl lead (TEL) was another 
alternative, but as we know, lead is a deadly poison. It causes, 
among other things, high blood pressure, kidney problems, foetal 
abnormalities and brain damage. It particularly affects children. 
Lead’s toxic nature wasn’t a new discovery – it’s been known for 
literally thousands of years. 

Before the first gas pump had even started supplying the new 
anti-knock fuel in early 1923, medical experts were warning that 
this was a really bad idea. William Clark of the US Public Health 
Service wrote in a letter that using tetraethyl lead presented 
a ‘serious menace to public health’ and predicted – entirely 
accurately as it turned out – that ‘on busy thoroughfares it is 
highly probable that the lead oxide dust will remain in the lower 
stratum’. In an even more upsettingly accurate prediction in 
1924, a leading toxicologist foresaw that ‘the development of lead 
poisoning will come on so insidiously that leaded gasoline will be 
in nearly universal use … before the public and the government 
awaken to the situation’.

Midgely also calculated the financial benefits with the patentable 
TEL they could add 3c to every gallon and with some aggressive 

marketing they could capture 80% of the market. The rest as they 
say is history. They did very well.

So, what are the lessons from the past?

Despite the knowledge that something was toxic, not just in 
for thousands of years but the public health warning almost 
100 years ago, the material was universally used for commercial 
reasons. The effects of that decision are still being felt today, and 
will continue to be felt for many years to come.

There are literally millions of articles linking ‘lead toxicity’ to a 
wide range of illnesses. A Google Scholar search of ‘lead toxicity 
in humans’ reveals over 2 million articles.

One of the most recent examples is ‘Low-level lead exposure 
and mortality in US adults: a population-based cohort study’; 
published in Lancet Public Health 2018. It concluded ‘Low-
level environmental lead exposure is an important, but largely 
overlooked, risk factor for cardiovascular disease mortality in 
the USA. A comprehensive strategy to prevent deaths from 
cardiovascular disease should include efforts to reduce lead 
exposure’. 

So, as we approach next year’s Conference theme Environmental 
Disruptors we are reminded of what ACNEM stands for:

ACNEM’S VISION

Transform global health through science and education

ACNEM’S MISSION

Support and promote nutritional and environmental medicine 
through independent, evidence-based education. 

I invite you to join us to help make this vision a reality. 

PS. Follow up note: After he developed lead in petrol 
Thomas Midgley Jnr, focused on refrigeration and developed 
chlorofluorocarbons (CFC’s) as a coolant that would 
revolutionise the industry…. And create a hole in Earth’s ozone 
layer. “In 2017, NASA reported that the size of the hole in 
September was at its smallest since 1988”

Environmental 
Disruptors – Lessons 
from the Past
‘The Story of Lead in Petrol’

COMMENTARY 

Dr Ron Erlich          
B.D.S, FACNEM, FASLM
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SYDNEY TRAINING EVENT    
AERIAL UTS CONVENTION CENTRE, SYDNEY 
Thursday 24th – Sunday 27th October 2019

At our recent training event in Sydney, we presented two 
specialised modules ‘Women’s Endocrinology’ & ‘Child & 
Adolescent Health’ alongside ACNEM’s Foundations of 
NEM.

Thank you to all of our brilliant Speakers and wonderful 
Sponsors, and to all our delegates who helped to make this 
such an enjoyable four days of learning!

What our delegates had to say:

“Whilst I recognise that my journey has only just begun, I feel 
richer and wiser for having attended the ACNEM foundation 
course and look forward to broadening my understanding and 
abilities through continued education and experience.”    

“I found the information on clinical examination of the child 
very helpful - as there are lots of clues to deficiencies that can be 
identified without subjecting a child to blood tests…… Lots of 
clinical pearls to start implementing with my patients.”

”As a GP provider of FPS I have a particular interest in 
children diagnosed by parents and teachers with anxiety, and 
often associated ADHD. After the recent ACNEM workshop 
my approach with these children will be significantly more 
structured…. I am looking forward to implement what I've 
learned.”

“I am inspired to think about alternative non-confronting ways 
I could educate young couples about ways they can improve 
their fertility early on, and of course, this would improve their 
overall health.”

 

Our wonderful ACNEM Speakers at our Sydney training event.

FELLOWSHIP AWARDS

We would like to congratulate our four recent Fellowship 
graduates, Dr Shamistra Barathan, Dr Tracy Chandler, Dr 
Aloke De and Dr Ashwini Gana Baskaran.

We acknowledge just how much hard work and dedication 
was required to receive this award. We hope to be able to 
continue to support you along the hectic yet rewarding 
journey that is the world of medicine!

College News
Transforming Global Health

Dr Shamistra Barathan 
MBBS (U.K.), FRACGP, 
DRCOG, DFFP, FACNEM 

Dr Tracy Chandler                  
BSc (Hons), MB ChB, 
FRNZCGP, FNZSCM, 
PGDipSEM, CertDermoscopy, 
FACNEM

Dr Aloke De                   
MBBS, FACNEM

Dr Ashwini Gana Baskaran 
MBBS FRACGP FACNEM
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Delegates enjoying the Sydney sunshine!

RECRUITING FOR RESEARCH STUDY

Title: An investigation of electromagnetic field exposure on 
sleep quality and cognitive function in healthy adults.

Project Sponsor: RMIT University 

Coordinating Principal Investigator : Dr Russell Conduit

Principal Investigator: Nicole Bijlsma 

Associate Investigators :Professor Marc Cohen,  Dr Adrian 
Schembri 

Location: Eastern suburbs, Melbourne

WHAT IS THE PURPOSE OF THIS RESEARCH? 

Since 2010, there has been an increase in the prevalence of 
sleep difficulties in Australian adults which coincides with 
the use of digital devices. This is thought to be due to the 
time spent surfing the internet and/or to exposure to blue 
light known to impact circadian entrainment, melatonin 
secretion, alertness, sleep regulation and the pupillary light 
reflex. 

There is also a growing body of research investigating the 
impact of pulse-modulated radiofrequency electromagnetic 
field exposure on sleep quality, however the majority of 
these studies involve near head exposures to mobile phones 
in a sleep laboratory which do not represent real world 
scenarios to wireless devices typically used in the home. 
In addition, it is unclear whether having a baby monitor 
close by while sleeping affects the quality of sleep or brain 
function so the clinical significance to the larger population 
is essentially unknown. 

This study aims to investigate the impact of a standard 
radiofrequency device (baby monitor) on sleep quality and 
brain function in healthy participants.

All help would be greatly appreciated!!

Participant Information/Consent Form

https://www.dropbox.com/s/aruqpr1wao9ilgh/Participant 
Information_Consent Form.pdf?dl=0 

CHRISTMAS/NEW YEAR OFFICE 

The College office will be closed from Friday 20th 
December and re-open Thursday 2nd January 2020. 
We wish our members all the very best for the festive 
season and from all of us – the Board, committees, course 
presenters and staff - we very much look forward to you 
being part of College life in 2020!

https://www.dropbox.com/s/aruqpr1wao9ilgh/Participant Information_Consent Form.pdf?dl=0
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I have been a GP for the last 10 years and have enjoyed every part 
of it. My motto is always to understand the root cause of a disease 
to get my patients well and make it patient-centred. I have lived 
and studied in Malaysia and India and have enjoyed the diversity 
of my learning experience. I emigrated to Australia 5 years ago 
and thoroughly love what the Australian health care system offers 
and the variety of options of management that is available here, 
both conventional and complementary. 

The last few years have been a steep learning curve for me 
with opening medical practises, training and managing staff, 
learning finance and marketing and diversifying my practise 
to include integrative health. All this has been possible with a 
very supportive husband and two wonderful kids who keep me 
grounded and give me unconditional love and encouragement to 
fulfil my dreams.

The next few years I am hoping to travel more and enjoy 
life while still learning and practicing medicine with my 
newfound knowledge and tools. I am hoping I will be giving 
more nutritional and lifestyle prescriptions compared to 
pharmaceuticals (though I still very much acknowledge 
pharmaceuticals can and do provide life-saving treatment ). 

WHY DID YOU CHOOSE TO DO AN ACNEM FELLOWSHIP? 

I came across an integrative approach to Medicine and was 
looking forward to improving my knowledge. I found the 
ACNEM website while googling and got started. As I progressed 
through the modules, I felt I wanted to complete the fellowship 
for my own professional development.

DESCRIBE YOUR EXPERIENCE OF DOING THE ACNEM 
FELLOWSHIP?

It taught me a part of medicine that I did not have knowledge 
about. Saying that it has opened a can of worms is an 
understatement - I’m not sure I will ever feel fully competent in 
this ever-evolving new field of medicine! However, I have learnt 
so much through the Fellowship and understand that it’s going 
to be a lifelong learning journey for me. I would also like to thank 

Kelly, Olivia, Fiona and Nicole who have been very supportive in 
my learning journey with ACNEM. I will continue to be part of 
the College to learn more and to contribute where I can.

HOW LONG DID IT TAKE YOU TO COMPLETE YOUR 
FELLOWSHIP?

It took me 2 years.

DO YOU HAVE ANY ADVICE OR TIPS FOR SOMEONE WHO 
IS CONSIDERING DOING AN ACNEM FELLOWSHIP?

I think it’s a good addition to any part of medicine, but as 
AHPRA registered health professionals we need to look at every 
new treatment with evidence-based approach and need to fully 
understand the literature before advising or prescribing.

Principal GP

Starhill Medical Centre

Shop 8/49 Berrigan Drive

South lake WA 6164

Tel: 0894149366

Fax: 0894149377

Email: drashwini@starhillmedical.com.au

Author:  
Dr Ashwini Gana Baskaran             
MBBS FRACGP FACNEM

Member Profile 



40/9 Powells Road, Brookvale NSW 2100 Australia 
Email: compounding@kingswaycompounding.com.au
 
www.kingswaycompounding.com.au 

P: 1300 564 799  
F : 1300 564 899

Compounding is the art and science of preparing and making 
customised medications. We make customised medicines to suit 
the individual needs of practitioners and their patients.

AUSTRALIA’S ONLY ISO 9001:2015 
CERTIFIED COMPOUNDING PHARMACY 
FOR QUALITY AND SERVICE

LEADING THE WAY IN COMPOUNDING



Fax orders
02 9475 5310

Phone or 
Live Chat

1300 852 775
Mon-Fri

Online
spectrumceuticals.com

Email orders
orders@spectrumceuticals.com

Practitoner wholesale orders available from Spectrumceuticals

CONTACT US FOR MORE INFORMATION

For practitioner dispensing only

Our formulas include some of the most clinically 
studied probiotic strains in broad spectrum, 
d-lactate free and infant formulations.



Empower Your Practice
Smart evidence-based supplements

CALCIUM PLUS

MAGNESIUM PLUS

Contains Calcium glycinate (as a fully reacted amino acid chelate), 
Vitamin D3, Vitamin K2, Taurine, Lysine, Du Zhong (Eucommia 
ulmoides).

Contains Magnesium glycinate (as a fully reacted amino acid 
chelate), Active B6, Vitamin K2.

• Gluten free
• Easy to swallow
• For practitioner dispensing only
• Coated with NutraPolish® (certified organic)

• Gluten free
• Easy to swallow
• For practitioner dispensing only
• Coated with NutraPolish® (certified organic)

Other elemental minerals in the InterClinical Professional range include
Chromium Plus | Copper Plus | Iron Plus | Manganese Plus | Molyzinc | Potassium Plus | Zinc Plus

Targeting Optimal Health            

 www.interclinical.com.au02 9693 2888lab@interclinical.com.au    
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With over 40 years of sterile manufacturing experience,  

Biological Therapies produces the highest quality products  

that meet your safety & efficacy requirements. 

Manufactured to the world’s highest standard,  
the European PIC/S Code of GMP.

PBS Information: 
These products are not listed on the PBS.

Injectable Nutrients

V I T A M I N  C  I N J E C T A B L E  S O L U T I O N S

O T H E R  I N J E C T A B L E  S O L U T I O N S

  Suite 5, 20-30 Malcolm Road, Braeside VIC 3195      PO Box 702, Braeside VIC 3195

 +61 3 9587 3948     +61 3 9587 1720     Toll Free 1800 063 948 

  info@biol.com.au      biologicaltherapies.com.au

ABN: 99 006 897 856



Datis Kharrazian, (USA)
Clinical Research Scientist – Functional Medicine

Amanda Archibald, (USA)
Registered Dietitian, Nutritionist and Nutrigenomics Expert

Lara Briden, (AUS)
Naturopath – Women’s Health Expert

Carrie Jones, (USA)
Naturopath – Adrenal, Thyroid and Sex Hormone Expert

William J. Walsh, (USA)
Pioneering Researcher and Clinician – Mood and Behaviour

expires  
7 February 2020

SAVE $100 WITH OUR

RATE

Register now

Under the theme of Influences on Hormone Health: Diet, Genes and Environment, 
the 2020 Symposium will be hosting world-leading researchers in this important 
area in order to unravel the nexus of influences and causes of endocrine disorders.

www.bioceuticals.com.au/symposium

Learn from world renowned experts
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I N T R O D U C I N G  T h e  K B M O  
FO O D  I N F L A M M AT I O N  T e ST  ( F I T )

Combined IgG plus Complement with 
Proven Reproducible Results

KBMO is one of the few breakthrough labs to measure Complement (C3d) 
alongside IgG(1-4)—acquiring a more complete look at the patient’s reaction 

level compared to IgG testing alone. Complement can increase the inflammatory 
potential of a food by 1000 to 10,000 fold – making it highly relevant in food 

inflammation testing. 

To learn more about this 

test, watch the FREE mini 

webinar presented by  

Dr Joel Evans, MD (USA)

Hear how food sensitivities 
are established, the 

importance of C3d testing, 
and what steps KBMO takes 

to ensure reproducible 
results.

Register at  
edu.RNLabs.com.au  

for instant access

Distributed in Australia by RN Labs Pty Ltd 
For more information visit RNLabs.com.au
P 1800 110 158   |   Support@RNLabs.com.au

RN Labs Pty Ltd    |    RNLabs.com.au    |    P 1800 110 158    |    Support@RNLabs.com.au

Comprised of protein, amino acids, vitamins, minerals and botanicals, Medi restore is designed to support healthy 
digestion, detoxification, immune function, inflammatory balance, energy production and weight management. 

M e d i  R e s to R e

FU
LL

LABEL TRANSPAREN
C

Y

HYPO-ALLERGENIC GLUTEN FREE DAIRY FREE EGG FREE

SOY FREEYEAST FREE SUGAR FREE

NO  HARSH 
ADDITIVES

FODMAP 
FRIENDLY Vegetarian

•	 Complete	source	of	vegan	protein

•	 Great	french	vanilla	taste

•	 Smooth	and	easy	digestion

•	 Provides	a	source	of	prebiotic	fibre		
for	healthy	intestinal	flora	

•	 Supports	healthy	gut	membrane	integrity	

•	 Supports	healthy	detoxification	and	liver	
function

•	 Serves	as	a	nutritious	meal	replacement	
providing	a	comprehensive	dose	of		
B	vitamins	and	trace	minerals

•	 Supports	healthy	weight	management

•	 Supports	balanced	and	healthy	blood	
sugar	levels

•	 Supports	healthy	energy	production

•	 Supports	and	regulate	healthy	immune	
function	and	inflammatory	response
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Lara Briden, (AUS)
Naturopath – Women’s Health Expert
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Naturopath – Adrenal, Thyroid and Sex Hormone Expert

William J. Walsh, (USA)
Pioneering Researcher and Clinician – Mood and Behaviour

expires  
7 February 2020

SAVE $100 WITH OUR

RATE

Register now

Under the theme of Influences on Hormone Health: Diet, Genes and Environment, 
the 2020 Symposium will be hosting world-leading researchers in this important 
area in order to unravel the nexus of influences and causes of endocrine disorders.

www.bioceuticals.com.au/symposium

Learn from world renowned experts
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Your Investment
Account Holders: $55.00 incl. GST (AUS), $59.85 incl. GST (NZ) 
Students: $35.00 for both AU and NZ

The Pathogen Puzzle: Navigating Chronic Infection 
and the Disease Connection

Advances in the understanding of contagious disease, medicine and hygiene has near eradicated many 
infectious diseases. Despite this, we are all still affected by infections throughout life, and while some are 
self-limiting, others have the potential to cause chronic, and at times debilitating disease. Infections have 
been implicated in prevalent conditions such as cardiovascular disease and myalgic encephalomyelitis/
chronic fatigue syndrome. Likewise, autoimmune conditions such as rheumatoid arthritis and multiple 
sclerosis have been associated with infections.

This Metagenics seminar, delves into the role pathogens play in these conditions, to provide practical 
strategies Practitioners can use to support patients affected by infection and chronic disease. 

FE B R UARY  -  M AR C H  2020   

Call Customer Service on 1800 777 648 (Australia) or 0508 227 744 (New Zealand) 
to reserve your place today!

For locations, dates and times please visit:    
 metagenics.com.au  metagenics.co.nz


