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DR DENISE FURNESS 

FROM  
THE  
EDITOR  
As we enter the last half of the year, it is apparent that the COVID 
situation is far from over. Most of us have been knocked out of daily 
rhythms that offer stability in our lives. Over the past few months it 
feels like every patient has asked about vaccines or expressed there 
concerns and anxiety due lockdowns and difficult circumstances while 
we are waiting for advice on government, school, childcare and aged 
care directives. 

Recently Mark Donohoe, ACNEM president expressed his thoughts and 
feelings “I am overwhelmed with barely answerable questions as well as 
talking down the panic arising from media hype that is actually harming 
my patients. I am torn between competing data, every message being 
amplified by both orthodox and social media. There seems no sensible 
middle ground, just extremes. I feel exhausted, vulnerable and alone”. I 
could relate, I felt like he took the words right out of my mouth, and I am 
certain many of you feel the same. Based on this ACNEM released a 
short survey to better understand your views and opinions, we will use 
this information to help support you, our community and navigate the 
impacts of COVID-19. 

Moving on to our upcoming events, this month we have Reine 
DuBois, one of Australia's leading integrative naturopaths, giving 
a webinar focusing on Ice addiction, and how to support patients 
during recovery of the complex issue. In October we are releasing 
the new Cardiometabolic Health virtual training, this comprehensive 
2-day provides everything you need to know to identify, diagnose 
and manage complex cardiometabolic disorders. Following this in 
November (new date 13-14 Nov) the Thyroid and Adrenal Conditions 
2-day virtual training will cover how to confidently interpret relevant 
blood tests, genetics and other investigations, provide clear protocol 
and prescribing explanations and clinical insights for improved clinical 
outcomes. Plus, our Environmental Medicine module and a brand-new 
module on EMF will be released soon. We are very excited to launch 
these new and updated online events. 

Whilst we may not be able to get together in person, at least we can 
keep our NEM education going! We hope you enjoy this edition of the 
journal and look forward to connecting with you “virtually” over the 
coming months.

https://link.acnem.org/ACNEMjournalthyroidevent
https://link.acnem.org/ACNEMjournalcardiometabolicevent
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The loss of ovarian hormone production during 
menopause parallels the progression of the 
cardiometabolic diseases of aging - including diabetes, 
hypertension, strokes, and myocardial infarction. 
Nevertheless, despite an abundance of scientific data, 
menopause remains poorly understood for its wide 
impact on female health. Only by acknowledging the 
significant role played by ovarian senescence and its 
associated loss of ovarian hormone production, will the 
medical approach to menopausal women be optimized. 

The connection between the dramatic decline in 
ovarian estrogen and progesterone production and the 
ramifications this has on the health of postmenopausal 
women is reviewed in this article. The data supports 
a renewed interest in the prescriptive use of human 
identical hormones to reduce the development of the 
related cardiometabolic diseases.

For many years, replacing the hormones lost subsequent 
to menopause was highly encouraged, but that practice 
came to an abrupt halt with the unexpected, premature 

closure of the landmark study, the Women’s Health 
Initiative (WHI). Unfortunately, the mode of estrogen 
delivery, and the specific forms of the hormones utilized 
in the study, were ultimately found to be harmful, and 
on reanalysis, many of the conclusions were modified. 
Nevertheless, huge numbers of women worldwide 
discontinued hormone use and their prescriptive use 
plummeted. Only recently has the use of hormones in 
menopausal women begun to slightly increase.

This article reviews the positive findings of the 
early, observational studies, the unfortunate 
misunderstandings and misapplication of the data 
associated with the WHI, the subsequent more 
reassuring studies, and the basic science supporting 
the use of human identical hormones in appropriate, 
recently menopausal women. The authors promote a 
greater understanding of female hormones and their 
positive health benefits in women. The goal is for a 
paradigm shift in the current thinking of the roles played 
by human identical estrogen and progesterone, thereby 
re-establishing their widespread use.

Postmenopausal (PM) hormone therapy (HT) was extremely 
popular for years as a treatment for many conditions, 
including cardiovascular (CV) disease (CVD) prevention. 
The adverse results from the Women’s Health Initiative (WHI) 
ended the widespread prescriptive use of HT for nearly 
20 years. The WHI findings have been broadly and unfairly 
applied to all hormone formulations, including modern 
treatments using human-identical hormones. Although 
CV health is indisputably linked to oestrogen status, HT 
involving any combination of hormones currently is not 
recommended for primary or secondary prevention of CVD. 
In the wake of more positive results from recent studies 

and re- evaluation of the WHI, HT has re-emerged as an 
issue for specialists in CVD to discuss with their patients. 
Rigorous scientific analysis is needed to explain the paradox 
of cardioprotection conferred by endogenous ovarian 
hormones with apparent cardiotoxicity inflicted by HT. This 
review will cover the origins of HT, hormone terminology 
and function, and key studies that contribute to our current 
understanding. Based on evolving evidence, if HT is to be 
used, we propose it be initiated immediately after cessation 
of ovarian hormone production and dosed as transdermal 
oestradiol combined with cyclic dosing of human-identical 
progesterone (P4).

Cardiovascular (CV) disease (CVD) is the primary cause of 
death in postmenopausal (PM) women. Prior to menopause, 
women’s hearts enjoy a ‘female advantage,’ conferred in 
part by ovarian hormones. After menopause, this protection 
dissipates and by 65 years of age CVD incidence equalises 
between the sexes (figure 1).

Hormonal treatments gained in popularity for CVD 
prevention following initial success in treating hot 
flashes and vaginal dryness. By 2001, approximately 15 
million American women used hormone therapy (HT), 
predominantly as a proprietary blend of conjugated equine 
oestrogens (CEE) derived from pregnant mare urine—hence, 
the trade name Premarin. Medroxyprogesterone acetate 
(MPA), a synthetic progestin, was commonly paired with CEE.

After early observational studies yielded favourable 
results, HT for CV health became generally endorsed. Two 
studies, the Women’s Health Initiative (WHI) and Heart 
and Estrogen/Progestin Replacement Study (HERS), were 
designed to evaluate CEE/MPA in primary and secondary 
prevention of CVD, respectively. Both concluded that HT 
is not cardioprotective. Re-evaluations of WHI subgroups 
led to the Timing Hypothesis,1 positing that the negative 
findings of the WHI and HERS derived from the older age of 
study participants and long duration between cessation 
of ovarian function and HT initiation. The Timing Hypothesis 
could explain the discrepancy between positive findings 

of observational studies versus the negative outcome of 
the WHI, reigniting interest in HT. The Kronos Early Estrogen 
Study (KEEPS)2 and the Early versus Late Intervention Trial 
(ELITE)3 tested the Timing Hypothesis, showing general safety, 
improved quality of life, and potential CV benefits.

Although various medical societies have modified HT 
position statements, permitting an individualised approach, 
major CV societies continue to recommend against HT for 
primary or secondary CVD prevention. This article combines 
evidence from influential studies with recent scientific data 
to re- evaluate the current position of major CV societies 
and presents our proposal for greater utilisation of HT in 
early PM women. Observa-tional, randomised controlled 
and animal studies document HT safety and benefits. WHI 
re-analysis reveals it was underpowered to confirm cardio-
protection in newly menopausal women beginning HT.4 The 
importance of a personalised, individual approach to PM 
care should be acknowledged, considering specific risks for 
CVD, osteoporosis, dementia, mood disorders and breast 
cancer. While recognising the need for more hormone trials, 
given the known detrimental effects of menopause on CV 
health and quality of life, coupled with the recent reassuring 
safety data of appropriately prescribed HT, we suggest that 
a new approach to menopausal medicine be considered: 
incorporate discussions with recently menopausal women 
on the risks and benefits of HT, in addition to implementation 
of the standard CVD risk reduction approaches.

ABSTRACT

INTRODUCTION
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EARLY STUDIES: HT ASSOCIATED WITH CVD BENEFITS

Initial HT studies of symptomatic, young PM women revealed 
positive results. In the 1980s, the Nurses’ Health Study, Lipid 
Research Clinics Follow-up Study, Leisure World Study and 
Kaiser Permanente studies all concluded that HT provided CV 
benefits. The Nurses’ Health Study 10-year prospective follow-
up report concluded that oestrogen reduced coronary heart 
disease (CHD) and CVD mortality.5 Of 15 other prospective 
studies, 14 found decreased CVD risks.6

In 1991, a Food and Drug Administration Advisory Committee 
approved HT for PM CHD risk reduction. In 1992, a meta-
analysis concluded that PM hormones decreased fatal 
CVD by 33%,7 and the American College of Physicians 
recommended offering HT to high-risk PM women to prevent 
CVD,8 a position widely adopted. Foreshadowing future 
findings, in 1995 the Postmenopausal Estrogen/Progestin 
Interventions clinical trial found that MPA, but not human-
identical progesterone (P4), negated CEE benefits by 
reducing the high-density cholesterol levels.9

HERS AND WHI: THE DEMISE OF HT

In the 1990s, two prospective placebo-controlled double-
blind studies were launched—HERS to evaluate secondary 
prevention, and the WHI to focus on primary CVD prevention.10 

HERS included PM women aged 44–79 years (average 67 
years) with documented pre-existing CVD. Daily oral CEE 
0.625 mg with MPA 2.5 mg was given for approximately 4 

years. Thromboembolic events and gallbladder disease 
increased, with no reduction of CHD events despite 
some positive lipid changes. Consequently, HT was not 
recommended for secondary prevention of CHD.11

WHI used the same HT combination as HERS–CEE+MPA. In a 
separate WHI arm, hysterectomised women received only 
CEE 0.625 mg/day. The subjects, aged 50–79 years (average 
age 63), were recruited as healthy PM women. WHI concluded 
of the CEE+MPA arm, ‘Overall health risks exceeded 
benefits from use of combined oestrogen plus progestin 
… among healthy PM US women …’12 but detailed analysis 
reveals 78% of subjects had pre-existing illness, including 
overweight, obesity, hypertension, diabetes mellitus (DM) and 
hypercholesterolaemia, disqualifying results as applicable to 
young healthy PM women.13

The CEE-only arm continued, but prematurely ended when 
harms outweighed benefits. As with HERS, CEE+MPA group 
experienced elevated venous thromboembolic events 
(VTE).w1 WHI concluded HT did not prevent CVD death, 
non-fatal myocardial infarction (MI), angina or coronary 
revascularisation.12 A 2015 Cochrane analysis of WHI results 
reported six additional strokes, eight additional cases of VTE 
and four additional cases of pulmonary embolism per 10 000 
treated women.14

WHI and HERS had similarities in design. Both studied CEE and 
MPA (WHI also had a CEE-only arm) in predominantly older 
women, many with documented CVD and/or significant risk 

Figure 1: Age-dependent shift in oestrogen levels. Levels of oestrogen decline with age and result in increased visceral fat, higher rates of insulin resistance and an increase 
in cardiovascular disease.

factors. Consequently, HERS and WHI produced comparable 
results—increased incidence of VTE disease and CVD events 
in year 1, with tapering risks thereafter.15 Although applicable 
only to the cohort studied and hormone products used, the 
findings were broadly generalised to PM women of all ages 
and stages of menopause, and to all hormonal products, 
resulting in a general abandonment of HT.16

Recent research provides a more nuanced interpretation 
based on age, pre-existing conditions, and time in 
menopause. Reanalysed WHI data show no adverse events 
in women aged 50–54 years. Participants under 60 in the 
CEE-only arm, experienced lower risk of CHD events17 and 
benefited per the WHI Coronary Artery Calcification Study, 
with lower mean coronary artery calcium (CAC) scores 
compared with placebo group, concluding ‘Among women 
50–59 years old at enrollment, … calcified-plaque burden in … 
coronary arteries after trial completion was lower in women 
assigned to oestrogen than those assigned to placebo’.18

Updated interpretations of HERS and WHI acknowledge HT 
initiated later in menopause offers no CVD benefit, noting 
MPA’s harmful effects, and HT’s possible CVD benefits with 
early initiation.19 The Timing Hypothesis was born—oestrogen 
can delay or prevent atherosclerosis and complications 
in newly menopausal women but is harmful or shows no 
benefit in older PM women with significant atherosclerotic 
disease and vulnerable plaques.20

STUDIES SUPPORT THE TIMING HYPOTHESIS

The Timing Hypothesis is supported by animal and human 
studies.21 When given immediately following ovariectomy, 
oestradiol (E2) produces anti-inflammatory and 
cardioprotective effects.22 However, following prolonged E2 
deficiency, its anti- inflammatory effects are abolished. E2 
treatment had opposing effects on intima/media ratios in 
aged (+75%) versus young (−40%) rats. Ovariectomised, aged 
rats lost the anti-inflammatory and vascular protective 
responses to exogenous E2 observed in younger, recently 
ovariectomised animals.23

In the Danish study, an open-label, randomised controlled 
trial, 1006 recently menopausal healthy women received E2 
and P4 for 11 years. Compared with controls, HT users had 
significantly reduced all- cause mortality, heart failure and 
MI, with no added risk of cancer, VTE or stroke.24 A recent 
long-term follow-up WHI study showed reduced breast 
cancer incidence in CEE-only arm and higher breast cancer 
incidence in CEE+MPA arm, but without increased mortality.25

KEEPS, a randomised, double-blind, placebo-controlled 
trial, studied CV health impact of two formulations of HT on 
recently menopausal, healthy women; 727 participants were 
prescreened for subclinical coronary atherosclerosis via CAC 
score. All were younger than 53 years with generally healthy 
CV parameters and natural menopause within 6 months to 
3 years. Serial carotid artery intimamedia thickness (CIMT) 
measurements were monitored for HT effects on progression 
of atherosclerosis. Two regimens used low hormone doses—
daily oral 0.45 mg CEE or 50 µg E2 patch, with 200 mg oral 
micronised progesterone 12 days each month. Matched 
control groups received placebo.26 After 4 years, neither 
hormone regimen affected CIMT; CAC measurements 
showed no adverse findings; CVD markers and blood 
pressure showed mixed results—somewhat favourable 
effects or none. The KEEPS study concluded hormone 
regimens are safe and can improve quality of life, but no 
CVD benefits were realised.2 A possible explanation for the 
unimpressive KEEPS results was its potentially subtherapeutic 
oestrogen dose.

ACNEM JOURNAL | VOL 40, NO 3 | SEPTEMBER 2021 08
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Figure 2: Oestrogen receptors: located throughout the female body. E2 is important for health and function. E2 has three types of receptors distributed throughout the 
body—alpha, beta and G- protein-coupled oestrogen receptors (GPERs). Through its receptors, E2 modulates the immune system, promotes metabolic homeostasis and 
sustains cardiovascular health. GI, gastrointestinal; NS, nervous system.

Figure 3: The Rhythms of Oestradiol and 
Progesterone: Oestradiol is not fixed at a 
static low level in a healthy reproductive- 
aged woman, but fluctuates in a rhythmic 
fashion, with varying serum levels 
throughout the menstrual cycle. During 
much of the cycle the level exceeds 100 
pg/mL and is generally at least 50 pg/
mL. Beneficial effects of hormones relate 
to physiological serum levels. The ‘most 
efficacious dose’ rather than the ‘lowest 
dose’ is the goal.

The average serum level of participants using the E2 patch 
was only 40 pg/mL, minimally above menopausal levels. 
Many main-tained severely menopausal levels, as low as 
9–11 pg/mL. Such E2 levels would not be expected to improve 
CV health.2

ELITE, double-blind and placebo-controlled, evaluated the 
differential effect of HT on slowing progression of subclinical 
atherosclerosis according to time-since-menopause. The 
women subjects, without clinical evidence of CVD or DM, 

were randomised based on time- since-menopause onset 
into two groups: <6 years since menopause onset vs 10 or 
more years since menopause, all given placebo or 1 mg oral 
oestradiol daily. Women retaining a uterus received 10 days 
a month of vaginal micronised progesterone gel 4% (45 mg). 
Primary trial end point was progression of CIMT, measured 
every 6 months, up to 6 years. The rate of CIMT progression 
was significantly reduced in the young-aged HT group 
(average 3.5 years since menopause onset, mean age 55.4 
years) versus placebo users.

Transdermal E2+oral micronised P4 for primary CVD prevention and overall quality of life and health.

However, those 10+ years since menopause onset (average 
14.3 years since menopause onset, mean age 63.6 years) 
showed no benefits.27 The ELITE results supported the Timing 

Hypothesis—only hormones initiated close to menopause 
onset reduced CVD progression, late initiation of HT did not.

TABLE 1: Recommendations for hormone therapy

Absorption of E2 from any of the commercial products is variable Levels should be monitored at least annually

Proposed regimen: 
transdermal E2 patch

Proposed regimen:  
E2 gel product for use  
on arm/thigh

Proposed regimen: 
micronised oral P4

Conventional regimen: 
oral E2

Conventional regimen: 
oral CEE

Apply to abdominal 
skin twice weekly 
(every 3.5 days)

• Rotate application site
• Strive for serum E2 level 

near 
• 100 pg/mL—always 

above 50 pg/mL
• First month prescribe 

a 0.05 mg patch
• Check serum E2 level 

after 1–2 months and 
increase to 0.075 or 0.1 
mg patch, based on 
E2 level 

• Follow serum E2 levels 
until goal is achieved, 
then recheck level at 
least annually. This also 
applies to gel and patch 
delivery systems

• Dosing is individualised 
to patient’s goals and 
symptoms

Benefits of transdermal 
E2: enters blood as E2 
and no increased risk of 
thromboembolism

Month 1: apply one pump to 
arm each morning

• Check serum E2 level 
second month and 
increase to two pumps 
in AM, one per arm, as 
indicated by E2 level and 
symptoms

• Strive for serum E2 level 
close to 100 pg/mL but 
always above 50 pg/mL

E2 gel product use on thigh

• Month 1: apply contents 
of pack to anterior thigh 
each morning

• Start with 1 mg dose
• Check serum E2 

level second month 
and modify dose as 
indicated by E2 level and 
symptoms

• Strive for serum E2 level 
close to 100 pg/mL, 
always above 50 pg/mL. 
Dosing is individualised 
to patient’s goals and 
symptoms

200 mg P4 at bedtime for 
first 14 days of the month

If symptomatic and still 
having some menses, 
take P4 at bedtime for 
the 14 days preceding the 
expected onset of monthly 
menstruation

Cyclic P4 is recommended 
for all patients, both with 
and without a uterus

Benefits of cyclic 4 vs static 
P4: cyclic P4 may lower CVD 
risk; static P4 may increase 
it

Regimen 1: take 1–2 
mg E2 each morning. 
Adjust dosage based on 
symptoms.

Regimen 2: take 1 mg E2 
twice daily—each morning 
and evening. Adjust dosage 
based on symptoms.

Why not recommended: 
conversion to oestrone by 
liver and increased risk for 
thromboembolism

Regimen: dose options of 
CEE are 0.3 mg, 0.45 mg, 
0.625 mg or 1.25 mg (most 
common dose 0.625), 
adjusting dosage based on 
symptoms.

Why not recommended: 
conversion of CEE to 
oestrone and increased risk 
for thromboembolism
Additional commercial 
product: combination of 
CEE +bazedoxifene

Why not recommended: 
conversion of CEE to 
oestrone and lack of 
human- identical P4, which 
has recognised health 
benefits
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Figure 4: Individualised decision making for the prescriptive use of HT. The decision to prescribe HT to menopausal women must be undertaken only after careful 
consideration of each woman’s unique set of risk factors and of the potential health benefits and contribution to quality of life derived from HT. All HT discussions should 
include joint decision making. Standard CV risk reduction measures should always be included in the care of PM and perimenopausal women. CV, cardiovascular; CVD, 
cardiovascular disease; DEXA, dual energy X- ray absorptiometry; DHEA, dehydroepiandrosterone; DVT, deep vein thrombosis; HT, hormone therapy; MI, myocardial 
infarction; PE, pulmonary embolism; PM, postmenopausal; TIA, transient ischaemic attack.

EVALUATE PATIENT

NOT A CANDIDATE FOR HT

Age > 60 years

Time since menopause  
onset > 10 years

HT is not prescribed

HT is prescribed

Detailed Medical History 
+ Physical Examination + 

Appropriate testing

Detailed Medical History 
+ Physical Examination + 

Appropriate testing

Vaginal Symptoms
• Vaginal Oestrogen
• Vaginal DHEA
• Vaginal Lubricants
There are few 
contraindications to 
the use of hormone 
preparations for vaginal 
health

Vaginal Symptoms
• Vaginal Oestrogen
• Vaginal DHEA
• Vaginal Lubricants
There are few 
contraindications to 
the use of hormone 
preparations for 
vaginal health

Good Candidates for HT
• Desires HT for improved quality 

of life
• Vasomotor symptoms
• Genitourinary syndrome of 

menopause
• Sleep problems
• Mood problems
• Memory issues
• Joint pains
• Osteopenia or osteoporosis
• Increased visceral fat
• Family history of CVD

Monitor patients on HT
• Explain all known risks and 

benefits before prescribing
• Monitor all patients on HT 

closely
• Check serum E2 levels at least 

every 6 monhts
• Evaluate any abnormal 

vaginal bleeding
• Mammograms, colon cancer 

screening, DEXA as indicated

Steps to Lower CVD
• Standard CVD risk 

reduction
• Lifestyle medicine 

approaches to maintain 
healthy longevity: diet, 
sleep, exercise, stress

Standard Screenings 
• Mammograms
• Colon cancer screening
• DEXA as indicated

Contraindications for HT  
(Absolute or Potential)
• Abnormal vaginal bleeding > NO HT 

unitl resolved
• Stroke, TIAs > NO HT
• PE, DVT > Evaluate specific 

circumstances of thrombolic 
event - if after considering 
risks and benefits for patient - 
decision made to use HT, use only 
transderman E2, never oral forms

• Increased risk for CVD > Joint 
decision making with patient

• Liver/gallblader disease (active) > 
NO HT until resolved

• Patient history of oestrogen or 
progesterone sensistive cancer 
or tumor, typically NO HT - rare 
exceptions when approved by 
patient’s oncologist, with joint 
decision making

If after careful review of risks and 
benefits, and the decision is made 
to describe HT, the following is 
imperative:
• Monitor all patients on HT closely
• Check serum E2 levels at least 

every 6 months
• Evaluate any abnormal vaginal 

bleeding
• Standard Screenings: 

Mammograms, colon cancer 
screening, DEXA as indicated

• Standard CVD risk reduction
• Lifestyle medicine approaches to 

maintain healthy longevity 

• Standard CVD risk reduction
• Lifestyle medicine approaches 

to maintain healthy longevity 

Age < 60 years

Time since menopause  
onset < 10 years

POSSIBLE CANDIDATE FOR HT

UNDERSTANDING HORMONES FOR MENOPAUSAL 
CV  HEALTH

Understanding the pros and cons of various HT options 
facilitates optimal HT use. CEE versus E2 and MPA versus 
P4 have very different molecular structures and safety-
efficacy profiles, producing different physiological effects. 
E2—the physiological hormone—provides safety benefits 
compared with CEE. CEE undergoes a first pass through the 
liver, increasing thrombotic riskw2 and hepatic transformation 
to oestrone (E1), providing predominantly E1, rather than the 
preferred E2.

Oestrogens comprise a class of hormones. Human female 
oestrogens include E1, E2 and oestriol (E3), each with varied 
receptor binding capabilities/affinities, and biologically active 
metabolites. E2 is the dominant oestrogen of reproductive- 
aged women; E1 dominates during menopause, and E3 
dominates in pregnancy. Oestrogen receptors (ER) are ER 
alpha, ER beta and G-protein-coupled oestrogen receptor 
(GPER), a membrane receptor. ERs interact in complex ways, 
have varying functionsw3 and are located throughout the 
female body (figure 2). E2 is a non-selective ER agonist, 
binds to all ER receptors, maintains vascular health, reduces 
oxidative stress and prevents oxidation of low-density 
lipoproteins.28 E2 diminishes vascular inflammation, the driver 
of CVD. Physiological levels of E2 maintain the functionality 
of endothelial nitric oxide synthase, promoting vascular 
endothelial health, while E2 deficiency results in oxida-tive 
stress and endothelial damage.29 E2 metabolites also confer 
CV benefits; 2-methoxyoestradiol induces favourable CV 
effects, including blocking abnormal cardiac remodelling 
and downregulating angiotensin-1 receptors.30

CEE and E2 produce overlapping CV benefits, but CEE 
also produces uniquely negative effects not seen with 
transdermal E2. CEE comprises at least 10 unique oestrogens, 
several androgens, progestins and other substances with 
unclear vascular and procoagulatory effects. Oral CEE and 
oral E2 create a hormonal profile never naturally found 
in human females.31 Oral CEE and oral E2 enter the serum 
predominantly as E1, not E2. E1 preferentially binds to ER alpha, 
creating an imbalance of receptor binding within the CV 
system. E2 levels minimally rise with CEE, but to subnormal 
levels. CEE’s oestrogen profile produces unpredictable 
and potentially negative effects on oestrogen signalling 
pathways (figure 3).32 

Progestins are a class of hormones including human- 
identical P4, and MPA. HERS and WHI used MPA, which unlike 
P4, is both an agonist and antagonist to P4 receptors, 

uniquely binding to androgenic and glucocorticoid 
receptors.33 MPA abolishes beneficial oestrogen effects on 
vascular function, alters lipids and triggers coronary artery 
vasospasm.34 CEE+MPA induce higher rates of blood clots 
compared with CEE, while P4 confers CV benefits, inhibiting 
atherosclerotic plaque formation and down-regulating ERs.35

A large meta-analysis further validates the use of HT to 
support cardiometabolic health, documenting a 30% 
reduced incidence of DM versus placebo.36 Additionally, HT 
is associated with lower all-cause mortality. A Cochrane 
Systematic Review stated, ‘Those who started hormone 
therapy less than 10 years after the menopause had lower 
mortality’.14 A WHI review of all-cause mortality and HT use 
concurred and documented an HR of 0.69 for women aged 
50–59 years.37 Data also suggest long-term safety of HT,38 

while abrupt discontinuation may predispose to potentially 
fatal CHD events.39 Of note, oral contraceptives contain 
ethinyl oestradiol and various progestins, are thrombophilicw4 

and predispose to hypertension.40 Oral contraceptives are 
not recommended as HT in PM women and must be used 
cautiously, with individualised risk management, during the 
menopausal transition.

PROPOSED HORMONE PRESCRIPTION FOR CV HEALTH 

Prescribing human-identical hormones for CVD primary 
prevention in menopause is not currently recommended by 
any CV society, but we believe it should now be considered 
and discussed, based on scientific data and human studies 
(table 1).41–44 w4 All discussions concerning HT initiation should 
be individualised, reviewing each woman’s risk for CVD, 
breast cancer, dementia, mood disorders and osteoporosis. 
Medically indicated standard CVD risk reduction must always 
be included (figure 4). Following these discussions, if it is 
determined that HT will be prescribed, waiting to reach the 
arbitrary definition of menopause ‘12 months following the 
last menstruation’ is not necessary. 

Numerous studies document beneficial cardiometabolic 
effects of endogenous E2 and P4 during the reproductive 
years, effects related to hormonal rhythms and serum 
levels. The concept of ‘the smallest dose’ solely derived 
from misapplied WHI results. We propose abandoning that 
approach, instead advocating for the ‘most efficacious 
dose’. Animal models of atherosclerosis demonstrating that 
physiological oestrogen levels attenuate atherosclerosis 
lesion development in newly menopausal females support 
this modification.45 46
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Ultimately, data may show that restoring physiological 
hormonal rhythms best optimise cardiometabolic health. 
Pending studies confirming that hypothesis, we advocate 
applying current knowledge of CV effects of hormonal levels 
to guide our proposed recommendations.

Physiological serum levels of E2 attenuate oxidative stress47 
and correlate with elevated glutathione and glutathione 
peroxidase activity.48 Lower E2 is associated with reduced 
serum 25 OH vitamin D levels, impacting immune system 
regulation.43 In one publication, PM women with higher levels 
of E2 had reduced CAC scores, independent of age and 
other CHD risk factors.44

The Danish Sex Hormone Register Study used the national 
registry to assess risk of MI with HT use, reviewing duration, 
doses, regimens and routes of administration. In all age 
groups, highest risk of MI occurred with continuous P4/
oestrogen regimen, with no increased risk when cyclic 
combined therapy was used,33 supporting the premise that 
cyclic P4 is superior for CV health than daily, continuous P4.

After considering the entirety of data concerning human- 
identical hormones and CV health, we recommend using 
continuous transdermal E2, as a gel, cream or patch, dosed 
to achieve a serum level of approximately 100 pg/mL (at 
least 50 pg/mL), to support CV and menopausal health—
improving quality of life, mood disorders, sleep quality, bone 
health, hot flashes, night sweats and urogenital health 
(online supplemental figure 1).46 Serum E2 levels should be 
measured to ensure proper dosing. We also recommend 
oral P4, dosed at 200 mg at bedtime for the first 14 days 
each month, approximating menstrual cycle rhythms. 
Vaginal bleeding may occur mid-month, following 2 weeks 
of P4 dosing, reflecting a physiological hormonal milieu with 
regular shedding of the endometrial lining. We recognise 
that not all women will prefer or do best on this regimen, 
therefore, individualisation is recommended. Oral oestrogen 
regimens are included for completeness but are not 
recommended by us (table 2).

CONCLUSIONS

• Data support endogenous E2 and P4 as 
cardioprotective—numerous animal and observational 
studies reveal CV bene-ficial effects.

• Discordance of WHI/HERS and data on hormone 
benefits is likely explained by the (1) Timing Hypothesis, 
(2) negative CV effects of CEE+MPA, (3) pre-existing CVD 
and older age of women in WHI and HERS.

• Transdermal E2 with oral P4, begun early in menopause, 
appears to support long-term CV health.

• Recommendations for the ‘lowest dose’ of HT derived 
from the negative data on CEE and MPA. HERS and 
WHI data should not be applied to human-identical 
transdermal E2 and oral P4.

• E2 effects are dose related. Low E2 doses, resulting in 
serum levels near typical PM levels, are less likely to 
provide benefits compared with physiological dosing.

• Women have high rates of CVD after menopause. 
Human-identical hormones initiated early in 
menopause appear safe to be continued indefinitely, 
under close supervision, offering PM women greater 
potential for long-term CV health and improved 
quality of life.

• Individualised decision-making is a key component of 
all HT conversations; standard CVD risk reduction must 
be included in all therapeutic plans.

OUR RECOMMENDATIONS AND PROPOSED FUTURE 
DIRECTIONS

Medical societies, including the American College of 
Cardiology (ACC),49 American Heart Association and 
European Society of Cardiology, modified their HT positions, 
shifting to individualised approaches based on CVD risk 
assessment and patient-specific medical situations, 
recommending HT initiation within 10 years of menopause 
or prior to age 60 years. The United Kingdom National Health 
Service website states, ‘… recent evidence says … risks of HT 
are small and … usually outweighed by the benefits’. ACC 
acknowledges reduced risk with transdermal E2 over oral 
hormonal preparations. Recommendations for ‘the lowest 
dose for the shortest time’ remains, without an official 
HT recommendation for cardioprotection. We feel these 
recommendations should be reconsidered (table 3).

The North American Menopause Society states that data 
do not support routine discontinuation of HT at age 60–65 
years, with continued use based on assessing quality of life, 
persistent vasomotor symptoms or desire to prevent bone 
loss and fracture. Women using hormones long-term would 
continue with appropriate surveillance measures.38 We 
concur with this assessment, but go further.

Existing data generally support that PM HT is safe and 
beneficial. Approximately 1.3 million American women 
enter menopause every year. Based on current knowledge, 
E2+P4 use should be discussed with appropriately selected 
women to treat symptoms, strengthen bones, improve

TABLE 2: Hormone replacement studies

Trial name Study design Result

Heart and Oestrogen/
Progestin Replacement 
Study

Design
Randomised, double-blind placebo controlled trial

Cohort
2763 PM women with confirmed CAD average 66.7 years 
Formulation
CEE 0.625 mg+MPA 2.5 mg daily

No protection for secondary protection of CVD

Women’s Health Initiative 
(WHI): CEE+MPA ARM

Design
Randomised, double-blind placebo controlled trial 

Cohort
16 608 PM women with uterus
Formulation
CEE 0.625 mg+MPA 2.5 mg daily

Initial result conclusions: increased risk for CHD and 
stroke Counter interpretation: design of study was 
underpowered to confirm impact on CVD prevention in 
newly menopausal women

WHI: CEE alone ARM Design
Randomised, double- blind placebo controlled trial 

Cohort
10 739 postmenopausal women without uterus Formulation
CEE 0.625 mg daily

Initial result conclusions: no benefit for primary risk 
prevention for CHD plus an increased incidence of 
stroke
Counter interpretation: reduced rates of MI in women 
aged <60 years at the start of the study

2017 Cochrane 
Collaboration Systemic 
Review

• The review included 23 randomised double-blind studies, 
involving 43 627 women

• About 30% of women from this review were 50–59 years 
of age

• Studied the effects of using HT for 1 year or more

• HT for primary or secondary prevention of CVD or for 
preservation of cognitive function was not indicated

• Analysis of these data of younger women 
showed that at the end of 2 years, only venous 
thromboembolism incidence increased, whereas no 
other risk was noted

The Danish Osteoporosis 
Prevention Study

Design
Partly randomised study that included normal and healthy 
postmenopausal women. Study was stopped after 
average of 11 years 

Cohort
1006 healthy postmenopausal women

Formulation
Oral E2: 2 mg/day if no uterus
Oral E2: 2 mg/day or 1 mg/day (various days)+oral 
norethisterone for 10 days if women had a uterus

• HT has beneficial effects on CAD
• HT initiated immediately following menopause  

(up to 7 months) significantly reduced mortality due 
to CAD

• HT reduced incidence of HF and MI
• No increase in thromboembolic events, strokes or 

cancer

The Kronos Early Estrogen 
Study

Design
Randomised, double-blind placebo controlled  
multicentric trial 

Cohort
727 postmenopausal women with average age 50 years all 
of whom were within 3 years of menopause. Assessed the 
progression of CIMT and atherosclerosis by using US CIMT 
and CAC score

Formulation
CEE 0.45 mg/day+oral P4 200 mg for 12 days/month OR
E2 patch 0.05 mg+oral P4 200 mg for 12 days/month

• HT had no statistical impact on CIMT or 
atherosclerosis

• HT was safe and can improve quality of lifei

Early versus Late 
Intervention Trial

Design
Randomised double-blind placebo controlled trial

Cohort—two groups

<6 years postmenopause
10 years postmenopause
Evaluated CIMT every 6 months for up to 6 years 
Formulation

1 mg oral E2+vaginal progesterone

• HT prescribed to the younger cohort showed less 
CIMT progression compared with matched placebo 
group; older cohort did not differ from matched 
placebo group

• Supports the Timing Hypothesis

CAC, coronary artery calcium; CAD, coronary artery disease; CEE, conjugated equine oestrogens; CHD, coronary heart disease; CIMT, coronary intima media thickness; 
CVD, cardiovascular disease; HF, heart failure; HT, hormone replacement therapy; MI, myocardial infarction; US, ultrasound.
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TABLE 2: Most organisations and societies now recognise the safety and quality of life benefits of HT, but do not 
endorse HT for primary prevention of CVD

Acknowledges or 
endorses HT for:

Current 
article

USPSTF ES ACC AACE AHA ACOG NAMS IMS EMAS UKNHS

Treatment of menopausal 
symptoms

HT has different potential 
risks and benefits based 
on age and time since 
menopause—the Timing 
Hypothesis

Transdermal E2 is 
safer than oral E2 or 
CEE concerning risk of 
thromboembolic events

Recommends an 
individualised approach to 
HT based on clinical factors 
and patient preference

HT may have beneficial 
effects in the primary 
prevention of CVD in 
appropriate menopausal 
women

We believe that available data support a new approach to the CV care of PM women.

AACE, American Association of Clinical Endocrinologists; ACC, American College of Cardiology; ACOG, American College of Obstetricians and Gynecologists; AHA, American 
Heart Association; CEE, conjugated equine oestrogen; CV, cardiovascular; CVD, cardiovascular disease; EMAS, European Menopause and Andropause Society; ES, Endocrine 
Society; HT, hormone therapy; IMS, International Menopause Society; NAMS, North American menopause Society; PM, postmenopausal; UKNHS, United Kingdom National 
Health Service; USPSTF, United States Preventive Services Taskforce.

quality of life and to preserve CV health through their PM 
years, augmenting standard CVD risk reduction measures.

Additional references can be found in online supplemental file.
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SEPARATING WHEAT FROM THE CHAFF

Coeliac disease is associated with an increased risk of thyroid 
disease, including hypothyroidism and a gluten-free diet can 
improve thyroid function. Several studies have found a higher 
prevalence of hypothyroidism among patients with coeliac 
disease compared to control groups.1 Coeliac specific 
human leukocyte antigen genes (HLA)-DQ2 and -DQ8 
arealso common in thyroid disease and patients with both 
coeliac disease and hypothyroidism are frequently HLA-DQ2/
DQ8 positive.2

Gluten-free diets have been shown to improve thyroid 
disease in patients with coeliac disease in some, but not 
all, studies. A multi-centre study in patients with newly 
diagnosed coeliac disease reported normalisation of 
subclinical hypothyroidism after 1-year and a worsening 
of thyroid disease progression from euthyroid autoimmune 
disease to either a subclinical hyperthyroidism or subclinical 
hypothyroidism in those with poor dietary compliance.3 
Similarly, there are a number of reports describing benefits 
of a gluten-free diet on thyroid histology, serologic 
autoantibody markers and reduction of thyroxine dosage.4-6 

However, some studies have reported no apparent benefit 
of a gluten-free diet on thyroid disease.7-8 A lack of response 
could be related to inadequate diet duration, with thyroid 
peroxidase thyroid antibodies present in 76%, 46% and 15% 
of coeliac disease patients after 6, 12 and 24 months of 
a gluten-free diet, respectively.9

Non-coeliac wheat sensitivity (NCWS) has been associated 
with increased risk of thyroid disease but the effects of 
a gluten-free diet have not yet been studied. In one study 
the prevalence of autoimmune thyroiditis in patients with 
NCWS was comparable to patients with coeliac disease 
and higher than controls.10 Another study found a higher 
prevalence of Hashimoto thyroiditis and Graves’ disease 
in people with NCWS.11

CHEMICALS COCKTAILS 

Environmental chemicals commonly found in non-
organically produced food and food from plastic packaging 
could contribute thyroid dysfunction. Experimental and 
epidemiological evidence has indicated that endocrine-
disrupting pesticides, including organochlorines, 

Thyroid dysfunction is well known to be related to nutritional factors such as iodine, zinc and selenium, but the 
relationship between other dietary factors is fraught with confusion and controversy. Unravelling possible 
connections between the adverse effects of foods and food components on thyroid health is however no less 
important. Gluten, pesticides, plasticisers and dietary ‘goitrogens’ as well as risk of excess iodine exposure from 
seaweed are important considerations but with varying levels of risk. 
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organophosphates, carbamates, pyrethroids, neonicotinoids, 
and phenylpyrazoles could disrupt thyroid function.12 
Glyphosate and glyphosate-based pesticides are also 
of concern.13 Although most observational studies have 
focused on occupational exposure, such as agricultural 
workers, there is evidence to suggest that low-level exposure 
in the general population be sufficient to disrupt thyroid 
function.14 An important source of pesticide exposure is non-
organically produced food.15-16

The effects of an organically produced diet on thyroid 
function has not been studied, but it has been shown 
that transitioning to an organic diet can dramatically 
and quickly lower biomarkers of pesticide exposure in 
children and adults.17-18 It is also interesting to note that 
non-organic farmers were found to have an exposure 
dependent increase in thyroid dysfunction related to days 
of pesticide use, whereas there was no thyroid dysfunction 
in organic farmers.19

Exposure to plasticisers, particularly phthalates and 
bisphenol A (BPA) from food is common because of their 
ubiquitous presence in food and liquid plastic containers 
and coatings in food and beverage cans.20-21 Phthalates and 
BPA have both been associated with thyroid dysfunction 
in human observational studies. In a US population study, 
urinary phthalate metabolites were related to reduced total 
T3, free T4, and thyroglobulin, and increased TSH while BPA 
was related to reduced T4.22 This finding was confirmed in 
a Korean population were associated with lowered total T4 
or T3, or increased TSH levels and BPA was associated with 
lower TSH.23 BPA exposure has also been associated with risk 
for thyroid nodules in children and adults.24-25

Low-plastic diets in which plastic packaging is avoided have 
been shown to lower plasticiser exposure, as determined by 
urinary phthalates and BPA, in some but not all studies.26-27 A 
lack of consistent effects of these dietary interventions is likely 
due to widespread exposure to plasticisers from sources 
other than food in the environment, such as thermal paper 
shopping receipts.28

RISK, OR ROCKET, FOR LUNCH? 

Brassica vegetables (e.g., rocket, broccoli, kale, 
cabbage, bok choy and Brussels sprouts) contain 

glucosinolates, such as progoitrin, which can be 
metabolized into thiocyanates which have 

been found to inhibit iodine utilization 

by the thyroid in experimental studies. However, reviews of 
the pharmacological and clinical data suggest that at usual 
dietary intakes these foods do not provide sufficient exposure 
to potential goitrogens to have adverse effects on thyroid 
function in humans.29-30 Intervention studies assessing the 
effects of brassica vegetables on thyroid function are sparse, 
but one study found that the addition of 150g daily of cooked 
Brussels sprouts for 4 weeks had no adverse effect on thyroid 
function.31 Adequate iodine intake may interact with brassica 
vegetable consumption and mitigate potential adverse 
effects of dietary thiocyanates on thyroid function.32-33

Very high long-term consumption of raw brassica 
vegetables, particularly the progoitrin-rich species 
Russian kale (Brassica napus), Brussels sprouts, broccoli 
rabe and collard greens could have adverse effects on 
thyroid hormone metabolism although human clinical 
evidence is limited to a short feeding study and a single 
case report.30, 34 In a small study, consumption of 445ml of 
kale juice daily for seven days significantly reduced thyroid 
iodine uptake, although it did not adversely affect thyroid 
hormones.35 Furthermore, in a case report, an elderly woman 
who consumed 1.0 to 1.5kg of raw bok choy daily for several 
months developed myxoedema coma.36

Broccoli sprouts and sprout extracts used as food 
supplements do not adversely affect thyroid function 
In a rat study, broccoli sprouts did not adversely affect 
thyroid  function, including in the presence of iodine 
deficiency, and exerted a protective effect against drug-
induced hypothyroidism.37 And in humans, daily consumption 
of a broccoli sprout extract beverage (providing 600µmol 
of glucoraphanin and 40µmol of sulforaphane per day) 
over 84 days had no detrimental effect on thyroid function 
or thyroid autoimmunity.38

THE SOY CONTROVERSY 

Soy foods provide the isoflavone genistein, which has  
been shown to inhibit the enzyme involved in thyroid 
hormone synthesis, thyroid peroxidase.39 Despite potential 
adverse effect, a relationship between soy foods and 
isoflavones to hypothyroidism in humans is rare and may 
be dependent on existing thyroid disease and/or low  
iodine intake.40 A systematic review and meta-analysis  
of 18 randomised controlled trials that assessed the  
effect of soy on thyroid function found only very  
modest elevation in TSH levels and no effect on other 
thyroid hormones.41

In people with existing thyroid disease soy isoflavones 
could exacerbate thyroid dysfunction, although evidence 
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is mixed. A study in people with subclinical hypothyroidism 
found that 30g of soy protein and 16mg of isoflavones 
daily for eight weeks increased risk of progression to 
overt hypothyroidism.42 In contrast, a subsequent study 
in which 30g of soy protein and a higher 66mg dose of 
isoflavones daily for 8-weeks was found to have no adverse 
effect.43 A case report of a patient with pre-existing chronic 
lymphocytic thyroiditis associated the development of 
severe hypothyroidism with consumption of a whole 
soybean-containing health drink.44

Whole soy foods, rather than isolated soy isoflavones, may 
contain compounds that contribute to hypothyroidism. 
In animal studies whole soy and isoflavones, but not 
purified isoflavones alone, have been found to induce 
hypothyroidism in the presence of iodine-deficiency.45 
And in humans 30g of whole soybean daily for three months 
increased TSH, symptoms of hypothyroidism and goitre, 
which were reversed on cessation of soy consumption.46

Iodine status may further interact with soy foods and thyroid 
function but the clinical relevance of this is unclear. In rats, 
whole soybeans, but not isolated soy isoflavones, contribute 
to hypothyroidism in the presence of iodine deficiency.47-48 

Iodine-replete women who were given 90mg of isoflavones 
daily for six months had no adverse changes in thyroid 
function.49 Studies of soy foods or isoflavone supplements 
in iodine deficient people are lacking, but given the 
widespread prevalence of sub-optimal iodine intakes and 
the large number of studies supporting the safety of soy 
foods it could be assumed that soy has very low risk of 
adverse effects on thyroid function even in the presence 
of sub-optimal iodine intake.

IODINE TOXICITY AND SEAWEED 

Kelp seaweed is a food ingredient and food supplement 
often present in commercial foods or products that provide 
iodine at intakes that could adversely affect thyroid function.50 
In euthyroid subjects four weeks of supplementation with kelp 
tablets providing 660mcg of iodine per day was sufficient 

to significantly increases both basal and post-stimulation 
TSH, suggesting a potential adverse effect.51 It is important 
to note that the absorption of iodine from seaweed is lower 
and more variable than potassium iodide and subsequently 
its metabolism and impact on thyroid function may be less 
predictable.52

Several cases of kelp and seaweed induced hypothyroidism, 
hyperthyroidism, and thyrotoxicosis have been reported with 
daily iodine doses equivalent to 500mcg to 990mcg daily.53-59 
Although, in contrast, there are examples of large amounts 
of iodine from kelp and seaweed being ingested long-
term with only modest elevations in TSH and no other overt 
adverse effects on thyroid function.60-61

RE-EVALUATING FOOD AND THYROID FUNCTION 

Despite the widespread prevalence of thyroid disease, 
and the well-established role of micronutrients, 
comparatively little is known about the influence of food 
and dietary patterns on thyroid function. The evidence 
suggest that certain foods and food contaminants could 
be important but are often overlooked or misunderstood. 
For most people naturally occurring ‘goitrogens’ in soy and 
brassica vegetables are of no concern, except with extreme 
levels of intake and/or the presence of iodine deficiency. 
Exposure to excessive iodine intake from seaweed should be 
avoided. In a sub-set of people with coeliac disease or NCWS 
gluten-containing grains might contribute to thyroid disease. 
Furthermore, we should all be more concerned about the 
ubiquitous exposure to endocrine disrupting pesticides 
and plasticisers in our environment and food supply. 

Benjamin I. Brown, ND  
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Health (UK), director of the Nutritional Medicine Institute 
(UK), host of Positive Health Podcast, and a consultant for 
Pure Encapsulations – which FxMed is proud to distribute 
in New Zealand and Australia. For further information about 
Benjamin visit: scientificwellness.com.



ACNEM JOURNAL | VOL 40 NO 3 | SEPTEMBER 202123 ACNEM JOURNAL | VOL 40, NO 3 | SEPTEMBER 2021 24

REFERENCES

1. Sun X, Lu L, Yang R, Li Y, Shan L, Wang Y. Increased Incidence of Thyroid Disease 
in Patients with Celiac Disease: A Systematic Review and Meta-Analysis. PLoS 
One. 2016 Dec 28;11(12):e0168708. 

2. Hadithi M, de Boer H, Meijer JW, Willekens F, Kerckhaert JA, Heijmans R, Peña AS, 
Stehouwer CD, Mulder CJ. Coeliac disease in Dutch patients with Hashimoto’s 
thyroiditis and vice versa. World J Gastroenterol. 2007 Mar 21;13(11):1715-22. 

3. Sategna-Guidetti C, Volta U, Ciacci C, Usai P, Carlino A, De Franceschi L, 
Camera A, Pelli A, Brossa C. Prevalence of thyroid disorders in untreated 
adult Celiac disease patients and effect of gluten withdrawal: an Italian 
multicenter study. Am J Gastroenterol. 2001 Mar;96(3):751-7. 

4. Valentino R, Savastano S, Tommaselli AP, Dorato M, Scarpitta MT, Gigante M, 
Micillo M, Paparo F, Petrone E, Lombardi G, Troncone R. Prevalence of celiac 
disease in patients with thyroid autoimmunity. Horm Res. 1999;51(3):124-7. 

5. Mainardi E, Montanelli A, Dotti M, Nano R, Moscato G. Thyroid-related 
autoantibodies and Celiac disease: a role for a gluten-free diet? J Clin 
Gastroenterol. 2002 Sep;35(3):245-8. 

6. Rasheed J, Hassan R, Khalid M, Zafar F. Frequency of autoimmune thyroiditis in 
children with Celiac disease and effect of gluten free diet. Pak J Med Sci. 2020 
Sep-Oct;36(6):1280-1284. 

7. Meloni A, Mandas C, Jores RD, Congia M. Prevalence of autoimmune 
thyroiditis in children with Celiac disease and effect of gluten withdrawal. J 
Pediatr. 2009 Jul;155(1):51-5, 55.e1. 

8. Metso S, Hyytiä-Ilmonen H, Kaukinen K, Huhtala H, Jaatinen P, Salmi J, Taurio 
J, Collin P. Gluten-free diet and autoimmune thyroiditis in patients with 
Celiac disease. A prospective controlled study. Scand J Gastroenterol. 2012 
Jan;47(1):43-8. 

9. Ventura A, Neri E, Ughi C, Leopaldi A, Città A, Not T. Gluten-dependent 
diabetes-related and thyroid-related autoantibodies in patients with Celiac 
disease. J Pediatr. 2000 Aug;137(2):263-5. 

10. Losurdo G, Piscitelli D, Giangaspero A, Principi M, Buffelli F, Giorgio F, 
Montenegro L, Sorrentino C, Amoruso A, Ierardi E, Di Leo A. Evolution of 
nonspecific duodenal lymphocytosis over 2 years of follow-up. World J 
Gastroenterol. 2015 Jun 28;21(24):7545-52. 

11. Volta U, Bardella MT, Calabrò A, Troncone R, Corazza GR; Study Group for Non-
Celiac Gluten Sensitivity. An Italian prospective multicenter survey on patients 
suspected of having non-Celiac gluten sensitivity. BMC Med. 2014 May 23;12:85. 

12. Leemans M, Couderq S, Demeneix B, Fini JB. Pesticides With Potential Thyroid 
Hormone-Disrupting Effects: A Review of Recent Data. Front Endocrinol 
(Lausanne). 2019 Dec 9;10:743. 

13. Romano RM, de Oliveira JM, de Oliveira VM, de Oliveira IM, Torres YR, 
Bargi-Souza P, Martino Andrade AJ, Romano MA. Could Glyphosate and 
Glyphosate-Based Herbicides Be Associated With Increased Thyroid 
Diseases Worldwide? Front Endocrinol (Lausanne). 2021 Mar 19;12:627167. 

14. Campos É, Freire C. Exposure to non-persistent pesticides and thyroid 
function: A systematic review of epidemiological evidence. Int J Hyg Environ 
Health. 2016 Aug;219(6):481-97. 

15. Benbrook CM, Davis DR. The dietary risk index system: a tool to track pesticide 
dietary risks. Environ Health. 2020 Oct 14;19(1):103. 

16. Papadopoulou E, Haug LS, Sakhi AK, Andrusaityte S, Basagaña X, Brantsaeter 
AL, Casas M, Fernández-Barrés S, Grazuleviciene R, Knutsen HK, Maitre L, 
Meltzer HM, McEachan RRC, Roumeliotaki T, Slama R, Vafeiadi M, Wright J, 
Vrijheid M, Thomsen C, Chatzi L. Diet as a Source of Exposure to Environmental 
Contaminants for Pregnant Women and Children from Six European 
Countries. Environ Health Perspect. 2019 Oct;127(10):107005. 

17. Makris KC, Konstantinou C, Andrianou XD, Charisiadis P, Kyriacou A, Gribble MO, 
Christophi CA. A cluster-randomized crossover trial of organic diet impact 

on biomarkers of exposure to pesticides and biomarkers of oxidative stress/
inflammation in primary school children. PLoS One. 2019 Sep 4;14(9):e0219420. 

18. Oates L, Cohen M, Braun L, Schembri A, Taskova R. Reduction in urinary 
organophosphate pesticide metabolites in adults after a week-long organic 
diet. Environ Res. 2014 Jul;132:105-11. 

19. Nankongnab N, Kongtip P, Kallayanatham N, Pundee R, Yimsabai J, Woskie S. 
Longitudinal Study of Thyroid Hormones between Conventional and Organic 
Farmers in Thailand. Toxics. 2020 Oct 5;8(4):82. 

20. Giuliani A, Zuccarini M, Cichelli A, Khan H, Reale M. Critical Review on the 
Presence of Phthalates in Food and Evidence of Their Biological Impact. Int J 
Environ Res Public Health. 2020 Aug 5;17(16):5655. 

21. Gorini F, Bustaffa E, Coi A, Iervasi G, Bianchi F. Bisphenols as Environmental 
Triggers of Thyroid Dysfunction: Clues and Evidence. Int J Environ Res Public 
Health. 2020 Apr 13;17(8):2654. 

22. Meeker JD, Ferguson KK. Relationship between urinary phthalate and 
bisphenol A concentrations and serum thyroid measures in U.S. adults and 
adolescents from the National Health and Nutrition Examination Survey 
(NHANES) 2007-2008. Environ Health Perspect. 2011 Oct;119(10):1396-402. doi: 
10.1289/ehp.1103582. Epub 2011 Jul 11. PMID: 21749963; PMCID: PMC3230451.

23. Park C, Choi W, Hwang M, Lee Y, Kim S, Yu S, Lee I, Paek D, Choi K. Associations 
between urinary phthalate metabolites and bisphenol A levels, and serum 
thyroid hormones among the Korean adult population - Korean National 
Environmental Health Survey (KoNEHS) 2012-2014. Sci Total Environ. 2017 Apr 
15;584-585:950-957. 

24. Wang N, Zhou Y, Fu C, Wang H, Huang P, Wang B, Su M, Jiang F, Fang H, Zhao 
Q, Chen Y, Jiang Q. Influence of Bisphenol A on Thyroid Volume and Structure 
Independent of Iodine in School Children. PLoS One. 2015 Oct 23;10(10):e0141248. 
doi: 10.1371/journal.pone.0141248. PMID: 26496713; PMCID: PMC4619836.

25. Li L, Ying Y, Zhang C, Wang W, Li Y, Feng Y, Liang J, Song H, Wang Y. Bisphenol A 
exposure and risk of thyroid nodules in Chinese women: A case-control study. 
Environ Int. 2019 May;126:321-328. 

26. Rudel RA, Gray JM, Engel CL, et al. Food packaging and bisphenol A and bis(2-
ethyhexyl) phthalate exposure: findings from a dietary intervention. Environ 
Health Perspect. 2011 Jul;119(7):914-20. doi: 10.1289/ehp.1003170.

27. Sathyanarayana S, Alcedo G, Saelens BE,et al. Unexpected results in a 
randomized dietary trial to reduce phthalate and bisphenol A exposures. J 
Expo Sci Environ Epidemiol. 2013 Jul;23(4):378-84.

28. Rezg R, et al. Bisphenol A and human chronic diseases: current evidences, 
possible mechanisms, and future perspectives. Environ Int. 2014 Mar;64:83-90

29. Eisenbrand G, Gelbke HP. Assessing the potential impact on the thyroid axis of 
environmentally relevant food constituents/contaminants in humans. Arch 
Toxicol. 2016 Aug;90(8):1841-57. doi: 10.1007/s00204-016-1735-6. 

30. Felker P, Bunch R, Leung AM. Concentrations of thiocyanate and goitrin in 
human plasma, their precursor concentrations in brassica vegetables, and 
associated potential risk for hypothyroidism. Nutr Rev. 2016 Apr;74(4):248-58. 

31. McMillan M, Spinks EA, Fenwick GR. Preliminary observations on the effect of 
dietary brussels sprouts on thyroid function. Hum Toxicol. 1986 Jan;5(1):15-9. 
doi: 10.1177/096032718600500104. PMID: 2419242.

32. Rao PS, Lakshmy R. Role of goitrogens in iodine deficiency disorders & brain 
development. Indian J Med Res. 1995 Nov;102:223-6. 

33. Truong T, Baron-Dubourdieu D, Rougier Y, Guénel P. Role of dietary iodine and 
cruciferous vegetables in thyroid cancer: a countrywide case-control study 
in New Caledonia. Cancer Causes Control. 2010 Aug;21(8):1183-92. 

34. Petroski W, Minich DM. Is There Such a Thing as “Anti-Nutrients”? A Narrative 
Review of Perceived Problematic Plant Compounds. Nutrients. 2020 Sep 
24;12(10):2929.  

35. Kim SSR, He X, Braverman LE, Narla R, Gupta PK, Leung AM. Letter to the Editor. 
Endocr Pract. 2017 Jul;23(7):885-886. doi: 10.4158/1934-2403-23.7.885. PMID: 
28703651; PMCID: PMC6699763.

36. Chu M, Seltzer TF. Myxedema coma induced by ingestion of raw bok choy. 
N Engl J Med. 2010 May 20;362(20):1945-6. doi: 10.1056/NEJMc0911005. PMID: 
20484407.

37. Paśko P, Krośniak M, Prochownik E, Tyszka-Czochara M, Fołta M, Francik R, 
Sikora J, Malinowski M, Zagrodzki P. Effect of broccoli sprouts on thyroid 
function, haematological, biochemical, and immunological parameters in 
rats with thyroid imbalance. Biomed Pharmacother. 2018 Jan;97:82-90.

38. Chartoumpekis DV, Ziros PG, Chen JG, Groopman JD, Kensler TW, Sykiotis GP. 
Broccoli sprout beverage is safe for thyroid hormonal and autoimmune 
status: Results of a 12-week randomized trial. Food Chem Toxicol. 2019 
Apr;126:1-6. 

39. Chang HC, Doerge DR. Dietary genistein inactivates rat thyroid peroxidase in 
vivo without an apparent hypothyroid effect. Toxicol Appl Pharmacol. 2000 
Nov 1;168(3):244-52. doi: 10.1006/taap.2000.9019. PMID: 11042097.

40. Marini H, Polito F, Adamo EB, Bitto A, Squadrito F, Benvenga S. Update on 
genistein and thyroid: an overall message of safety. Front Endocrinol 
(Lausanne). 2012 Jul 31;3:94. doi: 10.3389/fendo.2012.00094. PMID: 23060856; 
PMCID: PMC3459182.

41. Otun J, Sahebkar A, Östlundh L, Atkin SL, Sathyapalan T. Systematic Review 
and Meta-analysis on the Effect of Soy on Thyroid Function. Sci Rep. 2019 
Mar 8;9(1):3964. doi: 10.1038/s41598-019-40647-x. PMID: 30850697; PMCID: 
PMC6408586.

42. Sathyapalan T, Manuchehri AM, Thatcher NJ, Rigby AS, Chapman T, 
Kilpatrick ES, Atkin SL. The effect of soy phytoestrogen supplementation on 
thyroid status and cardiovascular risk markers in patients with subclinical 
hypothyroidism: a randomized, double-blind, crossover study. J Clin 
Endocrinol Metab. 2011 May;96(5):1442-9. doi: 10.1210/jc.2010-2255. Epub 2011 Feb 
16. PMID: 21325465.

43. Sathyapalan T, Dawson AJ, Rigby AS, Thatcher NJ, Kilpatrick ES, Atkin SL. 
The Effect of Phytoestrogen on Thyroid in Subclinical Hypothyroidism: 
Randomized, Double Blind, Crossover Study. Front Endocrinol (Lausanne). 2018 
Sep 11;9:531. doi: 10.3389/fendo.2018.00531. PMID: 30254609; PMCID: PMC6141627.

44. Nakamura Y, Ohsawa I, Goto Y, Tsuji M, Oguchi T, Sato N, Kiuchi Y, Fukumura 
M, Inagaki M, Gotoh H. Soy isoflavones inducing overt hypothyroidism in 
a patient with chronic lymphocytic thyroiditis: a case report. J Med Case 
Rep. 2017 Sep 5;11(1):253. doi: 10.1186/s13256-017-1418-9. PMID: 28870235; PMCID: 
PMC5583972.

45. Doerge DR, Sheehan DM. Goitrogenic and estrogenic activity of soy 
isoflavones. Environ Health Perspect. 2002 Jun;110 Suppl 3(Suppl 3):349-53. doi: 
10.1289/ehp.02110s3349. PMID: 12060828; PMCID: PMC1241182.

46. Ishizuki Y, Hirooka Y, Murata Y, Togashi K. [The effects on the thyroid gland 
of soybeans administered experimentally in healthy subjects]. Nihon 
Naibunpi Gakkai Zasshi. 1991 May 20;67(5):622-9. Japanese. doi: 10.1507/
endocrine1927.67.5_622. PMID: 1868922.

47. Ikeda T, Nishikawa A, Imazawa T, Kimura S, Hirose M. Dramatic synergism 
between excess soybean intake and iodine deficiency on the development 
of rat thyroid hyperplasia. Carcinogenesis. 2000 Apr;21(4):707-13. doi: 10.1093/
carcin/21.4.707. PMID: 10753207.

48. Son HY, Nishikawa A, Ikeda T, Imazawa T, Kimura S, Hirose M. Lack of effect of 
soy isoflavone on thyroid hyperplasia in rats receiving an iodine-deficient 
diet. Jpn J Cancer Res. 2001 Feb;92(2):103-8. doi: 10.1111/j.1349-7006.2001.tb01071.x. 
PMID: 11223538; PMCID: PMC5926687.

49. Bruce B, Messina M, Spiller GA. Isoflavone supplements do not affect thyroid 
function in iodine-replete postmenopausal women. J Med Food. 2003 
Winter;6(4):309-16. 

50. Bouga M, Combet E. Emergence of Seaweed and Seaweed-Containing 
Foods in the UK: Focus on Labeling, Iodine Content, Toxicity and Nutrition. 
Foods. 2015 Jun 15;4(2):240-253. 

51. Clark CD, Bassett B, Burge MR. Effects of kelp supplementation on thyroid 
function in euthyroid subjects. Endocr Pract. 2003 Sep-Oct;9(5):363-9. doi: 
10.4158/EP.9.5.363. PMID: 14583417.

52. Combet E, Ma ZF, Cousins F, Thompson B, Lean ME. Low-level seaweed 
supplementation improves iodine status in iodine-insufficient women. Br J 
Nutr. 2014 Sep 14;112(5):753-61. doi: 10.1017/S0007114514001573. Epub 2014 Jul 9. PMID: 
25006699.

53. Ishizuki Y, Yamauchi K, Miura Y. Transient thyrotoxicosis induced by Japanese 
dombu. Nippon Naibunpi Gakkai Zasshi 1989;65:91-8.

54. Shilo S, Hirsch HJ. Iodine-induced hyperthyroidism in a patient with a normal 
thyroid gland. Postgrad Med J 1986;62 :661-2. 

55. Konno N, et al. Association between dietary iodine intake and prevalence of 
subclinical hypothyroidism in the coastal regions of Japan. J Clin Endocrinol 
Metab. 1994 Feb;78(2):393-7

56. Eliason BC. Transient hyperthyroidism in a patient taking dietary supplements 
containing kelp. J Am Board Fam Pract. 1998 Nov-Dec;11(6):478-80. 

57. Müssig K, et al. Iodine-induced thyrotoxicosis after ingestion of kelp-
containing tea. J Gen Intern Med. 2006 Jun;21(6):C11-4.

58. Di Matola T, Zeppa P, Gasperi M, Vitale M. Thyroid dysfunction following a kelp-
containing marketed diet. BMJ Case Rep. 2014 Oct 29;2014. 

59. Gherbon A, Frandes M, Lungeanu D, Nicula M, Timar R. Transient 
Hyperthyroidism following the ingestion of complementary medications 
containing kelp seaweed: A case-report. Medicine (Baltimore). 2019 
Sep;98(37):e17058. 

60. Miyai K, Tokushige T, Kondo M; Iodine Research Group. Suppression of thyroid 
function during ingestion of seaweed “Kombu” (Laminaria japonoca) in 
normal Japanese adults. Endocr J. 2008 Dec;55(6):1103-8. 

61. Teas J, Braverman LE, Kurzer MS, Pino S, Hurley TG, Hebert JR. Seaweed and 
soy: companion foods in Asian cuisine and their effects on thyroid function in 
American women. J Med Food. 2007 Mar;10(1):90-100. doi: 10.1089/jmf.2005.056. 
PMID: 17472472.



Approximately one in 
five Australians will 
experience IBS at 
some time in their life. 

Enterosgel® can be life-changing for 
those who suffer from the uncomfortable 
symptoms of IBS.

Clinical studies have shown that Enterosgel, a 
silica-based detoxifier gel, can help alleviate 
some of the most unpleasant and distressing 
symptoms of IBS, by absorbing undesirable 
compounds and removing them from the 
intestinal tract. It helps reduce intestinal 
symptoms such as diarrhoea, gas, stomach 
cramps, mild abdominal pain, heartburn and 
nausea and has been approved for use in IBS. 

Clinically trialled for short and long term use, 
it contains no gluten, dairy, fat, sweeteners, 
sugar, flavours, colours or preservatives. Plus, 
is virtually tasteless and easy to take.

Enterosgel is there for your patients when they 
need it the most – make it a part of your GI Tool 
Kit today.

Sign up for an RN Labs 
Account today and get  
20% OFF Enterosgel!

Available from RN Labs Pty Ltd 
18/93 Rivergate Place, Murarrie, QLD 4172
www.RNLabs.com.au       |       1800 110 158

Enterosgel® is a clear gel 
which acts as an oral intestinal 
absorbent. It effectively absorbs 
undesirable compounds from 
the stomach & intestines.

Enterosgel® is virtually tasteless, 
making it ideal for children and 
adults. It can also be safely 
recommended during pregnancy 
and breastfeeding.

Enterosgel® is easy to take - 
simply mix with water for fast 
and effective relief from stomach 
and intestinal discomfort, 
including diarrhoea & gas.

Natural 
silica-based 
formulation

PREGNANT
WOMEN

CHILDREN OVER 
1 YEAR OLD

VEGANS

R

CURRENTLY RECRUITING Cannabis Painfor

NON-ARTG MEDICINE UNDER CLINICAL TRIAL
Date of preparation March 2021 AU0003 V1

An observational study investigating and auditing the safety and 
further efficacy of pharmaceutical grade cannabis 1:1 THC 
8.93mg/ml and CBD 8.93mg/ml prescribed to eligible patients for 
the management of cancer or non-cancer related pain in general 
and specialty medical practices. 

Eligibility Requirements:

• Age 18+
• GP or specialist has indicated treatment with Medlab product
• Patient can legally be prescribed
• Patients must refrain from using other cannabis products

The Study:

• Up to 12 months’ duration
• Prescribing Doctor submits 1 de-identified patient report per month
• Patient receives Medlab product at subsidised price
• Clinic receives $40 per report submitted

*Study approved by the National Institute of Integrative Medicine (NIIM) Human Research 
Ethics Committee, Approval ID 0052E_2019.Book an appointment for a

screening consultation
Joseph_espiritu@medlab.co

02 8188 0311 (ext 124)

To order call: 1300 369 570
or email: orders@medlab.co

B12

NanoCelle®

5X more absorption 
than tablets*

✓ Supports healthy 
    immune system
✓ Supports 
    cardiovascular 
    health
✓ Anti-inflammatory

✓ Supports neurological function
✓ Essential for energy production
✓ Reduces fatigue

NanoCelle D3

NanoCelle B12

K2

✓ Supports healthy immune 
    system
✓ Supports lung health 
✓ Maintains bone health

NanoCelle D3+K2

*Compared to a tablet at the same dose in clinical trial over a time period of 6 hours. This medicine may not be right 
for you. Read the warnings before purchase. Follow the directions for use. Vitetta L., Zhou J., Manuel R., Dal Forno S., 

Hall S. and Rutolo D. Route and Type of Formulation Administered Influences the Absorption and Disposition of 
Vitamin B12 Levels in Serum. Journal of Functional Biomaterials. 2018; 9(1):12. Financial sponsor: Medlab Pty Ltd.

https://bit.ly/3xVVjeM
https://www.medlab.co/research/observational_study
mailto:joseph_espriritu%40medlab.co?subject=
mailto:orders%40medlab.co?subject=


ACNEM JOURNAL | VOL 40 NO 3 | SEPTEMBER 2021 ACNEM JOURNAL | VOL 40, NO 3 | SEPTEMBER 202127 28

EVIDENCED-BASED 
NUTRITIONAL THERAPY 
FOR THE MANAGEMENT 
OF ACNE VULGARIS 
IN WOMEN WITH 
POLYCYSTIC OVARY 
SYNDROME (PCOS)
DR JIM PARKER, BMED, BSC, DRANZCOG, FRANZCOG
Obstetrician, Gynaecologist and Endoscopic Surgeon, Honorary 
Clinical Senior Lecturer University of Wollongong, 

NARELLE STEGEHUIS, MHSC, ADV.DIP NAT.
Naturopath, Curriculum Development Coordinator. Australasian 
College of Nutritional and Environmental Medicine. 

Abstract 
Acne is the most common skin condition affecting adolescents and polycystic 
ovary syndrome (PCOS) is the most common endocrine abnormality affecting 
reproductive age women often becoming apparent during adolescence. 
Population-based studies have estimated that 30-40% of women with PCOS 
have acne of variable severity. Acne is usually perceived as a clinical symptom 
or cosmetic problem and treated with topical or systemic medical therapies 
that have variable efficacy and the potential for significant side-effects. There is 
emerging evidence that acne is a lifestyle-driven disease of modern civilisation that 
is a cutaneous biomarker for underlying metabolic and hormonal abnormalities. 
Insulin resistance has increasingly been recognized as a core pathophysiological 
feature of both PCOS and acne. The appearance of acne may therefore provide a 
window of opportunity for the early diagnosis of PCOS and insulin resistance. Early 
diagnosis may allow the implementation of preventative strategies to reduce the 
associated cosmetic (scarring), psychological (depression, anxiety) and medical 
morbidity (diabetes, metabolic syndrome). Nutritional factors play a significant 
role in the pathophysiology of both acne and PCOS and have been shown to 
be effective therapeutic interventions. As a result, the International Guidelines 
recommend that dietary modification should be the first-line of treatment for all 
women with PCOS. The currently available evidence supports the recommendation 
that nutritional therapy should be the first-line of management for all adolescents 
and women with PCOS and acne.
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INTRODUCTION

Acne is the most common skin condition affecting late 
adolescents across the globe (1). According to the Global 
Burden of Disease (GBD) study, acne affects 85% of young 
adults aged 12–25 years (2). Separate analysis of the GBD 
study data showed that acne is associated with significant 
disability-adjusted life year rates and disease burden (1). Acne 
is also associated with a range of negative psychosocial 
consequences including diminished self-esteem, social 
withdrawal due to embarrassment, depression and 
unemployment.

The increasing incidence of acne in both developed and 
developing nations is contributing to the global burden of 
illness from the chronic disease epidemic (1,2). It is unknown 
whether the increased incidence of acne is a result of higher 
prevalence of the western diet, earlier onset of puberty, 
genetic drift, or a result of a wide range of environmental 
factors (1,3,4). Epidemiological evidence suggests that acne 
incidence rates are considerably lower in non-westernised 
countries and indigenous cultures not exposed to the 
Western diet and processed food (1,5). Both dietary and 
environmental factors have been found to make a significant 
contribution to the pathophysiology of acne (6). Although 
the focus of the present review is to investigate the impact of 
nutritional therapy for the management of acne in women 
with PCOS, it is necessary to consider many other factors 
that may influence the onset and severity of acne when 
assessing patients in clinical practice. 

In particular, it is important to consider the ‘exposome’, or 
the sum total of environmental exposures an individual 
is subjected to, in order to try to identify other modifiable 
contributing factors in addition to diet (7). These include 
individual socio-economic and biological factors 
(gender, age, obesity, skin type, menstrual cycle, smoking, 
cosmetic products, electronic products, sleep quality and 
psychological factors), natural environmental factors 
(temperature, humidity, sun exposure and air pollution), 
social factors (social network and social media) and built 
environmental factors (population density, food stores and 
green spaces). The impact of these possible contributors has 
been extensively reviewed in other publications (3,7). 

PCOS effects up to 12% of adolescents, is associated with 
significant morbidity and is commonly diagnosed according 

to the Rotterdam criteria (8,9). Patients are diagnosed with 
PCOS if they have two or three of the criteria including 
oligomenorrhoea, biochemical or clinical evidence of 
androgen excess or ultrasound features of PCOS. The most 
common symptom presentation in adolescent girls with 
PCOS is related to menstrual disturbance and includes 
oligomenorrhoea, amenorrhea or abnormal bleeding 
(9). Symptoms of hyperandrogenism, such as acne and 
hirsuitism, are common in adolescents diagnosed with PCOS 
and also cause significant concern. 

A meta-analysis of 60 studies found that the pooled 
prevalence of acne among adolescents with PCOS was 
59% (10). Conversely, 20-40% of patients with acne may have 
underlying PCOS (11). A retrospective study of individuals 
diagnosed with metabolic syndrome found that 61% 
had a past history of severe acne (12). Both adolescent 
acne and PCOS may be associated with biochemical 
hyperandrogenism and insulin resistance (9,13,14). It is 
therefore not surprising that there is a significant overlap in 
the underlying metabolic and hormonal abnormalities found 
in these patients (13). 

Adolescent girls diagnosed with PCOS are at increased risk 
of having insulin resistance, diabetes, metabolic syndrome 
or obesity (15). They should therefore be investigated for all of 
these metabolic and hormonal problems at the time of first 
diagnosis (15). Adolescent girls who present with acne should 
be questioned about their menstrual history and investigated 
for PCOS if they have oligomenorrhoea or hirsuitism. This 
would enable early diagnosis and therapeutic intervention 
for existing problems and facilitate interventions to prevent 
future morbidity. 

The objective of this review was to investigate the evidence 
relating to the role of modern dietary factors involved in the 
pathogenesis and treatment of acne vulgaris in adolescent 
girls plus the link with acne and PCOS. We conducted a 
literature review of human studies using Google Scholar 
and PubMed databases from inception to August 2021. A 
combination of keywords was used including the search 
terms polycystic ovary syndrome, acne, pathogenesis, 
dysbiosis, diet and nutrition. We also searched the literature 
for observational studies of indigenous cultures reporting 
rates of acne. The selection criteria included articles 
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investigating dietary components and intervention strategies 
in the treatment of acne. Randomised controlled trials 
(RCT) and systematic reviews were specifically sought but 
observational studies are also reviewed. A short summary of 
the evidenced-based findings is presented under a series of 
subject headings.

PATHOPHYSIOLOGY

Acne vulgaris is a disease affecting the pilosebaceous unit 
(PSU) of the skin. The PSU is made up by sebaceous cells, 
keratinocytes, and ductal lining cells. Excessive proliferation 
of ductal lining cells can form a plug that blocks the opening 
of the PSU resulting in accumulation of sebum. Elevated 
sebum production can result in the increased availability 
of nutrients, in the form of fatty acids, to bacteria such as 
Proprionibacterium acnes (P.acnes) that rapidly multiply 
within the PSU (1). Once the pressure within the PSU exceeds 
the retention capacity of the basement membrane it bursts 
and exposes its contents to the immune system. White blood 
cells immediately recognise the lipoproteins of this foreign 
pathogen, via toll-like receptors, and mount an inflammatory 
response resulting in a pustule (1). 

The pathophysiology of acne is therefore characterised by 
hyperkeratinisation and abnormal desquamation of the 
follicular epithelium resulting in obstruction of the sebaceous 
follicle, androgen-stimulated increases in sebum production 
and colonisation and overgrowth of the follicle by P.acnes 
resulting in inflammation (16). A substantial body of evidence 
suggests that the pathophysiology of acne involves the 
cellular process of oxidative stress, deranged cell protein 
homeostasis and cellular growth and proliferation. It has 
been hypothesised that these changes are secondary to 
nutrient-derived over-activation of intracellular mammalian 
target of rapamycin (mTOR) signalling promoted by the 
western diet (17).

Studies in indigenous communities with minimal  
western influence and no or low acne

Numerous historical studies of indigenous communities 
living under Paleolithic dietary conditions have reported low 
rates, or complete absence, of acne in these populations. 
These include the Okinawans (1946)(18), Inuit Eskimo’s (1971)
(19) Kitivan Islanders of Papua New Guinea (1990)(5), Ache 
hunter-gatherers of Paraguay (1997)(5) and Purus Valley 
Brazil (1981)(20). Their diets limit consumption of refined 
high-glycaemic westernised foods including sugar, dairy, 
processed seed oils and refined grains. The reported diets 
within these studies consisted of a high proportion of 

complex carbohydrate containing wholefoods such as 
local vegetables and fruit along with meat and fish (5). The 
indigenous diets were mostly low glycaemic, high fibre, 
have high nutrient density and were low in processed foods. 
Many other studies have reported a lower prevalence of 
acne in rural, non-westernised people than in “modernised” 
Western societies (5). 

A variety of observational metabolic studies performed 
between 1970 and 1990 in indigenous societies on non-
western diets have measured fasting insulin and serum 
glucose as part of the biochemical assessments of these 
populations (21). The results are difficult to interpret due to a 
number of methodological and confounding factors related 
to specific cultural and geographic factors. These include, 
lack of standardisation of pre-measurement carbohydrate 
intake and significant differences in the height, weight 
and age of the control and investigation groups (21,22). 
Nevertheless, the investigators have concluded that insulin 
sensitivity was higher in all these populations. 

One study compared fasting glucose and insulin levels 
of 170 Kitivan Islanders to an age- and gender-matched 
control sample of 472 Swedish subjects after 9-15 hours 
fasting in 1990 (21). The populations were standardised 
for physical activity and one of the authors lived with the 
study population during the investigation to observe and 
supervise compliance. Fasting serum insulin and glucose 
levels were significantly lower in Kitivan than in the Swedish 
control population. The fasting insulin levels of the Kitivan 
ranged from 3.4IU/mL to 3.9IU/mL compared with 5.7IU/mL 
to 7.5IU/mL in the Swedish cohort. Interestingly, the mean 
serum glucose levels of the Kitivan were below the currently 
accepted normal range in western populations in almost 
all age groups (3.5-3.8mmol/L), except for postmenopausal 
women aged 60-74 years (4.3mmol/L). Also of interest was 
the finding that serum insulin levels showed a perfectly 
normal distribution, did not increase with age and were 
consistent with high insulin sensitivity in this indigenous 
population. Taken together, these results suggest that 
the consumption of an unprocessed wholefood diet may 
result in low mean blood sugar levels and high insulin 
sensitivity, which could explain the absence of acne in these 
populations.

Review of studies investigating the link between  
diet and acne

Multiple studies have shown that Western populations 
are consuming diets high in sugars, carbohydrates and 
processed food which are deficient in nutrient-dense 

wholefoods (23–25). A large population-based study of 
600,404 youths found that overweight and obesity were 
inversely associated with acne in a dose-dependent manner 
(26). Rates of childhood obesity remain high with a recent 
Australian Institute of Health and Welfare Report finding 
that 1 in 4 Australian children aged 5-14 are overweight or 
obese. They suggested that overweight and obesity results 
from sustained energy imbalance, with only 4.4% of children 
meeting the guidelines for vegetable consumption (27). 
The report concluded that behaviours that influenced the 
likelihood of energy imbalance were increased consumption 
of energy-dense, low-nutrient containing foods and sugar-
sweetened beverages. 

A recent report from a large nationally representative 
sample of 33,795 US youths aged 2-19 years, found that the 
estimated proportion of energy intake from consumption of 
ultraprocessed food has increased from 61.4% in 1999 to 67% 
in 2018 (28). The majority of total energy intake in US youth 
therefore comes from ultraprocessed food. Ultraprocessed 
foods are usually high-glycaemic and contain a variety 
of chemical additives including emulsifiers, stabilisers 
and artificial sweeteners (28). In addition, consumption of 
processed foods has been associated with obesity and acne 
and low intake of high nutrient-value wholefoods (28–30). 

Healthy diet indicator studies have demonstrated that 
women with PCOS often consume a low nutrient-value 
poor-quality diet (24,31). Several studies have evaluated the 
influence of diet patterns and specific dietary components in 
the pathogenesis of acne (6,32). A Western diet consisting of 
refined carbohydrates results in a high glycaemic load (GL), 
has prominent amounts of dairy, higher ratio of omega-6 
to omega-3 fatty acids and is lower in phytonutrients (6,33). 
Glycaemic load, dairy and fatty acid consumption have been 
extensively investigated in the literature and the findings are 
briefly summarised in the following sections. 

GLYCAEMIC INDEX AND GLYCAEMIC LOAD

Consumption of refined carbohydrate and sugar containing 
foods result in a rapid rise in blood glucose and therefore 
have a high glycaemic index (GI). When large quantities 
of high-GI food are consumed the total amount of 
carbohydrate ingested results in a high glycaemic load 
(GL). High GI and GL diets have consistently been implicated 
in the pathogenesis of both acne and PCOS (6,34,35). 
Considerable evidence from observational studies in 
indigenous populations and dietary intervention trials in 
Western populations, supports the therapeutic value of a 
low GI/GL diet in individuals with acne (5,32,33). The proposed 

mechanisms of action include reduction of free androgens, 
decreased insulin-like growth factor-1 (IGF-1), increased IGF 
binding protein-3, and reduced mTOR activity (17,36,37). 

Dairy consumption

Western diets contain a significant number of dairy products 
consumed as milk, cheese, yogurt, ice-cream and other 
foods. Numerous studies have reported an association 
between dairy consumption and acne in adolescent girls 
and adults (6,32,37). There have been conflicting reports on 
whether the association occurs with full-fat, skimmed and 
low-fat varieties of milk products (35). Some investigators 
have postulated that the impact of dairy products on 
acne may be due to the GI/GL of the milk and others have 
suggested it is due to hyperinsulinaemia (35,38). 

Hyperinsulinaemia can be due to both the sugar and protein 
components of dairy (35). Milk whey proteins increase insulin 
and IGF-1 levels which is why they are commonly used by 
body-builders and athletes to increase muscle growth. It may 
also explain why these same individuals commonly present 
with new onset or exacerbation of acne (39). Both insulin and 
IGF-1 are known to mediate their effects via activation of the 
mTOR complex (40). Insulin resistance and hyperinsulinaemia 
are found in the majority of women with PCOS and may 
therefore contribute to the pathogenesis of acne in these 
women (15).

Fatty acid consumption 

The typical Western diet contains a higher amount of 
saturated fat and increased omega-6 long-chain fatty acids 
relative to omega-3 fatty acids (41,42). Traditional diets of 
indigenous populations are found to have no or low rates of 
acne and have a higher intake of omega-3 fatty acids from 
wild-caught fish, wild game and plants obtained from the 
natural environment (5). Omega-6 fatty acids have 
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consistently been found to activate inflammatory signalling 
which may partly explain their role in the pathogenesis of 
acne. Omega-3 fatty acids have been shown to decrease 
IGF-1 which has been implicated in increased sebum 
production and hyperkeratinisation (43). 

A randomised controlled trial comparing dietary 
supplementation of omega-3 fatty acids or γ-linoleic 
compared to placebo found that adding either of these 
supplements significantly reduced inflammatory acne lesion 
counts (44). Previous reports have shown that omega-3 
fatty acids reduce IGF-1 levels and inhibit pro-inflammatory 
cytokines, both of which have been implicated in the 
pathogenesis of acne lesions (42–44). Other fats such as 
trans fats and saturated fats have also been associated with 
increased acne severity (36). 

The long-chain polyunsaturated acid eicosapentaenoic acid 
(EPA), found in fish oil, blocks the conversion of arachidonic 
acid to leukotriene B, a proinflammatory factor that increases 
the production of sebum (35). It has been postulated that 
one of the reasons for increased sebum thickness, which 
leads to the obstruction of the sebaceous glands, is a 
deficiency of polyunsaturated fatty acids (PUFA) such as EPA 
and docosahexaenoic acid (DHA) in the diet (35). Numerous 
studies have linked dietary intake of saturated fats to the 
pathogenesis and severity of acne lesions (45). Saturated 
fatty acids, such as palmitic, stearic, myristic acid and trans 
fats, are found in hydrogenated vegetable oils such as 
margarine, confectionery and fast food (45). Both high-fat 
and high GI diets have been associated with gastrointestinal 
dysbiosis (34).

Gastrointestinal dysbiosis resulting in increased intestinal 
epithelial permeability has been implicated in the 
pathogenesis of both PCOS and acne (15,34,46). While 
specific details of the pathophysiological mechanisms 
are still under investigation, it is clear that both systemic 
inflammation, hyperinsulinaemia and hyperandrogenaemia 
are commonly involved.

GASTROINTESTINAL DYSBIOSIS, INFLAMMATION AND 
HYPERINSULINAEMIA AND THE POSSIBLE COMMON 
ORIGIN OF PCOS AND ACNE 

The human gut microbiota contains viruses, fungi, parasites, 
archaea and bacteria including up to 1000 different 
species of bacteria (47). Humans have evolved a symbiotic 
relationship with the gut microbiota which is known to 
influence the immune system, inflammatory pathways, 
gastrointestinal epithelial barrier function, the endocrine 

system and host metabolism (48,49). These effects on 
human physiology and metabolism have been found to 
have a potential role in multiple diseases including PCOS and 
acne (34,46,50,51). 

The gut microbiota is relatively stable but may undergo 
changes due to lifestyle, environmental chemicals, age, 
antibiotic use, stress and dietary variation (52,53). Lifestyle 
and environmental factors may impair the balance of 
the microbiota resulting in compositional and functional 
alterations (53,54). This imbalance in the taxonomic 
composition of the gut microbiota, or dysbiosis, has been 
implicated in the pathogenesis of both acne and PCOS 
(34,46,55).

The dysbiosis of gut microbiota theory of PCOS proposes 
that a high-fat, high-sugar, low-fibre diet results in dysbiosis 
of the gastrointestinal microbiota, thereby increasing gut 
permeability and translocation of endotoxins into the 
circulation (34). This subsequently leads to pro-inflammatory 
cytokine release and immunological and metabolic 
changes, including impaired insulin receptor function. High 
serum insulin then drives excessive testosterone production 
in the ovary, leading to impaired follicle development and the 
establishment of PCOS (34). 

A connection between the gastrointestinal tract and acne 
was first suggested in 1961 (56). Acne patients have been 
found to have decreased diversity of the gut microbiota 
with lower abundance of Firmicutes and increased levels 
of Bacteroides (57). Gastrointestinal dysbiosis has been 
proposed to play a role in the pathogenesis of acne through 
the combined influence on systemic inflammation and 
immune dysregulation similar to that found in patients with 
PCOS (58,59). High glycaemic, high fat diets have also been 
implicated in the pathogenesis of both acne and PCOS 
(34,60). 

Healthy diet Indicator studies and metabolomic research 
in women with PCOS have identified common elements of 
a healthy eating pattern that has been called a wholefood 
diet (33). A wholefood plant-based diet aims to maximise 
consumption of nutrient-dense plant and animal foods 
that contain a wide range of bioactive compounds such as 
polyphenols, phytosterols, carotenoids, vitamins, minerals 
and other micronutrients. These compounds have been 
found to have a beneficial effect on the metabolic and 
endocrine features of PCOS and overlap with the changes 
observed in patients with acne. Low-glycaemic nutrient-
dense wholefood diets can therefore be recommended for 
women with PCOS or acne, or both. 

TOPICAL AND SYSTEMIC TREATMENT OF ACNE

Currently, the main therapeutic approach to acne 
includes antibacterial compounds, retinoids, topical 
comedolytic medications, physical and other approaches 
(61,62). All of these treatments have been found to have 
variable efficacy and can be associated with significant 
side-effects (62,63). Integrative management of acne 
involves consideration of a wide range of lifestyle options 
including diet, exercise, environmental chemicals, sleep 
and stress management (64). In addition, a range of 
supplements have been investigated including inositol, 
resveratrol, N-acetylcysteine, berberine, methylated 
B-complex vitamins and polyphenols (35). These treatments 
are not the focus of this review and have been discussed 
in detail in many other publications (35,62–64).

CONCLUSIONS

There is substantial evidence that a poor-quality diet 
is implicated in the pathogenesis of both acne and 
PCOS. The pathophysiology appears to involve diet-
induced gastrointestinal dysbiosis, activation of systemic 
inflammation, hyperinsulinaemia, hyperandrogenism and 
has widespread effects on many organ systems, including 
the skin. A healthy wholefood diet that is low GI/GL, low in 
refined seed oils, low dairy and minimises processed food, is 
widely advocated in the literature. Adherence to a healthy 
eating pattern, such as a wholefoods diet, may not only 
prevent or alleviate acne vulgaris in women with PCOS, but 
may also increase treatment efficacy when combined with 
commonly used pharmaceutical, nutraceutical and other 
lifestyle interventions. Nutritional therapy should be the first-
line of treatment for women with PCOS and acne.

Conflicts of interest: The authors report no conflicts 
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Original Australian laboratory research as well as a number 
of clinical trials (63 to date with over 26,000 subjects) have 
shown that ivermectin may be useful in the treatment of 
COVID-19, especially when used early in the infection to 
reduce progression to the more dangerous inflammatory 
phase. Research shows that hospitalisation and deaths may 
be decreased significantly by early use of ivermectin. Many 
trials also combine ivermectin with other medications and/or 
nutritional supplements.

Vaccination is the primary intervention for prevention of 
serious illness, hospitalisation and death from COVID-19. 
There is no suggestion that ivermectin is an alternative to 
vaccination among medical practitioners. Vaccination 

has limitations, and does not significantly prevent infection 
or transmission of the SARS-CoV-2 virus. There is value in 
having available by prescription a very safe medication 
with evidence of reduction of morbidity and mortality 
following SARS-CoV-2 infection in both vaccinated and 
unvaccinated individuals.

There is no currently approved treatment in Australia for the 
early viral phase following SARS-CoV-2 infection. On the basis 
of likely clinical benefit, low cost and very low risk of harm, 
many doctors have been safely prescribing ivermectin for 
people suffering early COVID-19 around the world throughout 
the pandemic.

Ivermectin is one of the most widely used drugs in the world. It is also one of the safest at doses prescribed by 
doctors in Australia. Safety can break down when veterinary products are used by humans, and when dosages are 
excessive. The same is true of all drugs. Safety is maintained in Australia by approval of high quality ivermectin for 
human use, and doctors’ prescriptions appropriate for the needs of each individual patient.
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Evidence-based practice is built on three factors, all of equal 
importance: clinically relevant research from the basic 
science of medicine and patient centred clinical research; 
the judgement and experience of the practitioner; and the 
preferences and choices of the person seeking treatment. 
All three are present in the prescribing of ivermectin in 
Australia. Until now.

The action of the Deputy Secretary of the TGA in placing 
restrictions on GPs prescribing of ivermectin represents 
an unusual and dangerous interference in the medical 
care of patients. It is a decision more likely to worsen 
safety, as it removes the GP as a safe prescribing gateway 
for ivermectin. Tens of thousands of Australians will still 
find a way to access what they believe to be ivermectin, 
whether as veterinary products, or other falsely labelled and 
potentially toxic medications.

In addition, the principle underlying the restriction of a 
therapeutic agent because of its perceived benefit in 
managing COVID-19 infection, rather than its innate toxicity, 
is flawed. If doctors and the public were to “believe” that, say, 
vitamin C, zinc supplements or vitamin D reduce the risk of 
progression of COVID-19, would the Deputy Secretary simply 
reschedule all such therapeutic products as poisons?

Effective prevention and treatment of COVID-19 is not limited 
to vaccination. Other therapeutic tools are needed for cost-
effective and safe prevention and treatment, and many are 
in trials worldwide, with evidence building progressively. It has 
always been the obligation of the prescribing doctor to make 
the decision on the care of each patient based on their 
evaluation of the data, especially when the agents have 
low risks associated with appropriate prescribing. The TGA 
should not be restricting those choices, in our view.

We call on the Federal Minister for Health and Aged Care 
to reverse this amendment as a matter of urgency, and to 
restore the right of all registered medical practitioners to 
prescribe ivermectin as they deem appropriate for patient 
care without restriction.

We call also for the Minister to determine whether the 
TGA has exceeded its mandate in restricting access to low 
risk and potentially life-saving (or significantly beneficial) 
medications such as ivermectin, and by doing so, interfering 
with patient care while actually increasing risks to patients 
who will continue to seek these medications outside the 
medical system.

Notice of Amendment – Ivermectin 2021

New restrictions on prescribing ivermectin for COVID-19

ACNEM welcomes your thoughts on this critical matter – 
please reach out to us if you have any feedback. 
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LITERATURE REVIEW: 
A REVIEW OF THE 
ROLE OF PANAX 
NOTOGINSENG 
(PNG) AND 
TAURINE FOR THE 
TREATMENT OF MILD 
HYPERTENSION
GABRIELLA JOHNSON – ACNEM STUDENT MEMBER
Gabriella Johnson completed her bachelor’s degree in medical radiation 
science in 2012 and works as a radiation therapist in Newcastle NSW. She 
is currently completing a bachelor dree in health science, Naturopathy at 
Torrens University Australia. She is passionate about nutrition and herbal 
medicine, with a special interest in education around the role of diet, lifestyle 
and environment in the prevention of disease. 

Introduction

In 2017-2018 1 in 3 Australians aged 18 years and over were estimated to have 
hypertension. Hypertension equated to 5.8% of Australia’s total disease burden in 
2015 (AIHW, 2019). Fine particulate matter (PM2.5) air pollution is associated with 
increased risk for cardiovascular (CV) diseases due to the release of pro-oxidative 
and inflammatory vasoconstriction mediators (Giorgini et. Al, 2016 Zhang, 2014, Du 
et al. 2016). Systemic hypertension is multifactorial condition that is the result of 
consistent high blood pressure (BP) readings of systolic >140mmHg and diastolic 
>90mmHg (See appendix 1.1) (Carretero & Oparil, 2000, Nascimento et al, 2017). A 
diagnosis of hypertension is a significant risk factor for developing coronary heart 
disease, heart failure stroke and other degenerative health complaints contributing 
to premature death in 1 in 4 men and 1 in 5 women worldwide (“Hypertension”, 2021). 

Mild hypertension may be improved with environmental, nutritional, diet and lifestyle 
improvements. Phytotherapeutic and nutritional medicine is well evidenced to 
aid in lowering mild hypertension and can provide adjunct therapeutic support 
to conventional treatment. This literature review will discuss nutritional and 
phytotherapeutic support such as Panax notoginseng (PNG) and taurine in the 
therapeutic management of mild hypertension.

Abbrieviations:

(ACE) Angiotensin-
converting enzyme 
(ARBs) Angiotensin receptor 
blockers 
(BP) Blood Pressure
(CCBs) Calcium channel 
blockers 
(CV) Cardiovascular
(DBP) Diastolic blood 
pressure
(HT) Hypertension
( NO) Nitric oxide 
(PNS) Panax notoginseng
(ROS) Reactive oxygen 
species
(SBP)- Systolic blood 
pressure

HYPERTENSION PATHOPHYSIOLOGY

A range of environmental, genetic, lifestyle and epigenetic 
factors contribute to mild hypertension (Kuneš & Zicha, 2009). 
Individually and in combination with air pollution, these 
factors contribute to inflammation, endothelial dysfunction 
and insulin resistance, creating surges in peripheral 
resistance and blood volume (Craft, Gordon & Tiziani, 2011). 
Sympathetic nervous system stimulation causes an increase 
in heart rate as well   as systemic vasoconstriction. Long 
term vasoconstriction leads to vascular remodelling and 
narrowing of vessels causing vasospasm of the arteries. 
In addition, the renin-angiotensin-aldosterone system 
regulates the release of natriuretic hormones that further 
promote the retention of sodium, leading to increased blood 
volume and consequently high blood pressure (Craft, Gordon 
& Tiziani, 2011). Further inflammation in the endothelial walls of 
vessels release inflammatory cytokines, causing a decrease 
in vasodilators such as nitric oxide (NO) and increasing 
endothelin, a vasoconstricting molecule. Furthermore, insulin 
resistance is associated with decreased endothelial release 
of NO as well as over activity of the renin- angiotensin-
aldosterone system (Craft, Gordon & Tiziani, 2011).

AETIOLOGY

Mild hypertension is a major contributing factor to heart 
disease and death globally. According to the World Health 
Organisation, an estimated 1.13 billion people worldwide have 
hypertension. Genetic variants are thought to be a chief key 
player in its development alongside internal environmental 
factors such as obesity, insulin resistance, sedentary lifestyle, 
stress, low mineral intake (such as potassium, magnesium 
and calcium), high sodium consumption and high alcohol 
intake (Carretero & Oparil, 2000). External environmental 
factors are also noted such as fine particulate matter 
(PM2.5) air pollution (Giorgini et. Al, 2016 Zhang, 2014, Du 
et al. 2016). particulate matter air pollution is emitted 
when burning fuel in cars, pollution can come from cars, 
combustion of wood in wood heaters or during bushfires for 
example. Once inhaled, these particles can influence heart, 
lung, and haematological health.

MEDICAL TREATMENT

The objective of hypertension treatment is to reduce 
elevated blood pressure readings to <140/90 mm Hg and 
≤130/80 mm Hg in those with comorbidities such as diabetes 
or renal disease (Chobanian et al, 2003, Howes, 2012). The 
most effective early intervention is lifestyle modifications; 

however, if there is no change in behaviour, pharmacology 
drug therapy is needed. First line medications include 
angiotensin- converting enzyme (ACE) inhibitors or 
angiotensin receptor blockers (ARBs), diuretics, beta blockers, 
calcium channel blockers (CCBs) to reduce overall blood 
pressure (Nguyen, Dominguez, Nguyen, & Gullapalli, 2010). 
More than one-third of hypertensive patients require greater 
attention to compliance, combination therapy and more 
intensive lifestyle interventions (Leenen et al., 2008).

THERAPEUTIC INTERVENTION

Panax notoginseng 
Panax notoginseng is a traditional Chinese medicine 
with a long history as a therapeutic known for its anti-
hypertensive, cardioprotective and antioxidant effects 
(Peng, 2018). Traditionally, it is indicated for promoting blood 
circulation, inhibiting platelet aggregation and removing 
blood stasis (Loh et al., 2018). Ancient texts describe it as “a 
herb belonging to the blood phase of the yang ming and 
jue yin meridians, treating all diseases of the blood” (Li, 1596). 
The chemical characteristics differ in each part of the PNG 
plant including the root, rhizome, seed, stem, leaf and flower, 
therefore, having various pharmacological medicinal 
indications (Zhao, Han, Li, Zhang, & Luo, 2017). Studies cite 
that the main active constituents are made up of five types 
of ginsenosides, contributing to 90% of saponins (Loh et al., 
2018) a class of bioorganic compounds found in abundance 
in the plant kingdom. Ginsenosides have previously been 
demonstrated to modulate vascular tone via increasing NO 
and exerting vasodilatory effects. It also has the potential 
to act as a calcium channel blocker (Loh et al., 2018). Other 
studies relative to hypertension and cardiovascular effects 
cite PNG to reduce expression of negative cytokines inside 
the aortic vascular smooth muscle cells, in turn diminishing 
hypertension induced injury (Lei, Tao, & Wang, 2012). Recent 
research highlights its pulmonary protective functions on 
particulate matter-induced inflammatory responses (Lee, 
2019). Thus, PNG demonstrates promising potential to reduce 
HT as well as mitigate the negative impact of the CVD. 

Taurine 
Taurine is an endogenous sulphur- containing amino acid 
which is known to possess antioxidant, anti-apoptotic 
and calcium homeostasis modulation effects, providing 
cardiovascular health benefit (Qaradakhi, 2020). Taurine is 
synthesised inside the body via hepatic biosynthesis from 
the amino acid cysteine and methionine and can also 
be acquired via ingestion of rich dietary sources such as 
seafood (Guizoni, Vettorazzi, Carneiro & Davel, 2020). Taurine 
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concentration in the cardiac muscle is approximately 
100 times higher, reading 20mM, compared to plasma 
concentrations. In addition, taurine deficiency has been 
found in animals with dilated cardiomyopathy leading to 
heart failure (Ito, Schaffer, & Azuma, 2014). In humans, taurine 
deficiency has been associated with hypertension and 
its subsequent supplementation exerts anti-hypertensive 
effects (Waldron, Patterson, Tallent, & Jeffries, 2018).

Methodology 
A search was carried out from January 2000 to March 2021 
on medical literature databases including Cochrane and 
PubMed which includes literature from MEDLINE and life 
science journals. The combination of keywords included 
(Hypertension[Title/Abstract]) AND (panax notoginseng[Title/
Abstract]) OR tienchi ginseng in Title Abstract as well as 
Keyword Hypertension in Title Abstract Keyword AND taurine 
in Title Abstract Keyword OR 2-Aminoethanesulfonic acid 
Tauric acid in Title Abstract Keyword. The search was limited 
to clinical trials, randomised control trials, then expanded to 
systemic reviews and meta-analysis. The search was initially 
limited to human studies published in English and then 
animal and invitro studies were considered.

LITERATURE REVIEW

Panax notoginseng 
Most clinical trials of PNS are based on experimental studies 
and conducted on animal and rat subjects; however, 
considering this, there is strong evidence the pharmacology 
of PNS has the potential to reduce hypertension through its 
active constituents (Yang, Xiong, Wang & Wang, 2014).

A study on the active constituents of notoginsengnosides 
in PNG, resolved a decrease reactive oxygen species (ROS) 
levels within platelets, leading to a decrease in hypertensive 
effects (Lau et al, 2009, Zhang, 2014). This in vivo rat study 
compared the effects of raw and steamed PNG to Panax 
ginseng and Panax quinquefolium on platelet aggregation 
and plasma coagulation. The results which were measured 
by bleeding time, revealed PNG to have the highest anti-
platelet and anti-coagulant effects compared to the other 
herbs. The same study found steamed PNG to have a more 
potent anti-platelet and anticoagulant effect compared 
to the raw extract (Lau, Toh, Chua, Pang, Woo, & Koh, 2009). 
This study shows promising effects of PNG in comparison to 
other herbal therapeutics; however, a weakness of the study 
is the preliminary results on rats and further clinical trials on 

human subjects are needed to determine if these results can 
be translated.

To further review the potential therapeutic effect of PNG, via 
active ginsenosides, a study looked at their role in the down 
regulation of vascular smooth muscle cell proliferation 
via NO. In vitro studies were conducted to investigate the 
effects via multiple pathways. A study conducted on mice, 
who were fed a high cholesterol and high fat diet whilst 
administered 60mg/kg of total panax notoginsenosides, for 
the duration of 12 weeks showed a reduction in serum levels 
of lipid and oxidised low-density lipoprotein in the PNG group 
as well as regulation of vascular cell differentiation antigen 
(Liu, Wang, Zhang, Jiang, & Liu, 2009). Comparably, a rabbit 
study administered a higher dose of 120mg/kg of PNG 
intraperitoneally for 8 weeks.

Similar results showed a statistically significant decrease 
in serum total cholesterol, triglycerides and low-density 
lipoprotein cholesterol, interleukin-6 and C-reactive 
protein as well as an increase in high density lipoprotein 
at the 2-week mark. This study concluded PNG treatment 
attenuates atherogenesis and initiates an anti- inflammatory 
action via the blood lipid profile, reducing hypertension 
potential (Liu, Zhang, Jia, & Li, 2010). Further studies focusing 
on PNG and NO production were conduction on mice. Kwan 
& Kwan, (2000), found the gensenosides from PNS enhanced 
NO production, leading to vascular relaxation. In addition 
to the NO production, the same study also concluded PNG 
inhibited the influx of Ca2+ within the endothelial channels 
(Kwan, & Kwan, 2000). The decrease in Ca2+ within the 
endothelium, inhibits platelet aggregation that leads to 
hypertensive states. To enhance the efficacy of this study, 
a similar conclusion was made by Guan et al, (2006), who 
found the active constituent ginsenoside-Rd inhibits Ca2+ 
entry through receptor-operated and store operated Ca2+ 
channels in vascular smooth muscle.

Interestingly, this study also found there was no impact on 
voltage dependent inward Ca2+ current (Kwan, & Kwan, 
2000). Therefore, the ability of the ginsenosides to affect the 
vascular smooth muscle channels, clearly demonstrate the 
therapeutic potential of PNG in hypertensive individuals.

The presented studies have certain limitations, however, 
there still stands a substantial amount of in vivo and 
animal study evidence, showing the vast and numerous 
therapeutic benefits of PNG. Many animal and rat studies 

hold the majority of research therefore, more human studies 
with large cohorts are needed to accurately evaluate the 
medicinal potential of this remarkable herb in the treatment 
of hypertension (Zhao, Han, Li, Zhang, & Luo, 2017).

Taurine 
Recent research identifies taurine’s involvement with the 
PM2.5-induced cardiac dysfunction by way of reduced 
taurine concentration in the heart after PM2.5 exposure (Qi, 
2021). This may be attributed to elevations in p53 expression, 
ROS and inflammatory cytokines. The role of taurine in the 
reduction of hypertension pathogenesis can be attributed 
to the presence of the taurine transporter (TauT) which acts 
as a vaso-relaxant in vascular smooth muscles (Waldron, 
Patterson, Tallent, & Jeffries, 2018). Studies have also confirmed 
the ability for taurine to suppress angiotensin II, resulting in 
hypotensive actions (Inam-u-llah et al., 2018). Much like PNG, 
taurine studies are more comprehensively understood in the 
animal and in vitro models; however, selected small human 
studies are present with strong evidence to support its 
hypotensive actions.

A recent randomised, double blind, placebo-controlled 
human study assigned 120 prehypertensive individuals 
administered taurine supplementation (1.6 g per day) or a 
placebo for 12 weeks (Sun et al, 2016). The results showed 
a statistically significant reduction in both systolic and 
diastolic blood pressure levels in the taurine group as well 
as improved endothelium-dependant and endothelium-
independent vasodilation and increased plasma hydrogen 
sulfide (H2S) and taurine concentrations. Due to the positive 
results, the same study went on to perform in vivo and in 
vitro experiments which established the mechanism behind 
taurine (Sun et al, 2016). Administration of taurine upregulated 
the expression of hydrogen sulphide-synthesising enzymes 
and reduced agonist-induced vascular reactivity through 
the inhibition of transient receptor potential channel 
calcium influx within the arteries. Thus, demonstrating 
anti- hypertensive effects (Sun et al, 2016). Another human 
study in males with type 1 diabetes prescribed two weeks of 
taurine supplementation. After two weeks, abnormalities in 
arterial stiffness and brachial artery reactivity significantly 
improved (Moloney et al, 2010). Limitations of the study 
were failure to record blood pressure, failure to mention 
dosages of taurine supplementations and the study only 
reviewed pathophysiological outcomes, which may not be 
comparable to clinical outcomes. However, a similar study 
of taurine supplementation for a two-week duration at 1.5g/
day demonstrated a reduction in the impairment of flow 
mediated dilation in early-age cigarette smokers.

Human umbilical vein endothelial cells were measured pre 
and post supplementation and the taurine group showed 
a return to control levels of NO and endothelin-1, suggesting 
the role of taurine in the upregulation of endothelial NO 
synthase expression and thus reducing hypertension 
potential (Fennessy, Moneley, Wang, Kelly, & Bouchier-
Hayes, 2003). Further studies on the improvement in NO 
production were performed on rats given taurine enriched 
drinking water. The taurine subgroup showed an increase 
in ROS as well as restoration of vascular redox homeostasis 
and improved NO bioavailability, resulting in a subsequent 
decrease in blood pressure (Maia et al., 2014). Furthermore, it 
is noteworthy that taurine administration may be associated 
with minimal adverse events among human trials (Waldron, 
Patterson, Tallent, & Jeffries, 2018), providing a beneficial 
treatment and prevention of mild hypertension.

CONCLUSION

The current evidence for the use of Panax notoginseng and 
Taurine in the prevention, treatment and ongoing remission 
rates for hypertension are promising; however, larger patient 
cohorts, longer study durations and stronger measurement 
outcomes are needed to determine the full potential of 
both therapies. Both therapeutics act on reduction of ROS 
and improvement of NO production to reduce endothelial 
dysfunction and vascular smooth muscle proliferation. The 
combination of these mechanisms reduce the pathogenesis 
of hypertension and may be beneficial in reducing the 
harmful effects of particulate matter exposure.
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APPENDIX

Table 1. Definitions and Classification of Blood Pressure Levels

Category Systolic, mm Hg Diastoli, mm Hg

Optimal < 120 and < 80

Normal < 130 and < 85

High normal 130 - 139 or 85 - 89

Hypertension 

Stage 1 (mild) 140 - 159 or 90 - 99

Subgroup: borderline 140 - 149 or 90 - 94

Stage 2 (moderate) 160 - 179 or 100 - 109

Stage 3 (severe) ≥ 180 or ≥ 110

Isolated systolic hypertension ≥ 140 and < 90

Subgroup: borderline 140 - 149 and < 90

When a patient’s systolic and diastolic blood pressures fall into different categories, the higher category should apply.

http://www.mtdermaceuticals.com/
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Background:  
Obsessive-compulsive disorder (OCD) is a debilitating 
neuropsychiatric anxiety disorder (DSM-5) characterised by 
emotionally disturbing, unwanted cognitions (obsessions) 
and repetitive compulsions (1). OCD typically presents in 
adolescence, causing circadian rhythm sleep disorders and 
severe debilitation (2). The recommended treatments for 
OCD are cognitive– behavioural therapy using exposure and 
response prevention and/or pharmacotherapy. Increasing 
treatment effectivity using a multimodal approach reduces 
long term pharmacological use and provides support in 
treatment resistant OCD. Early intervention using nutritional 
and environmental medicine approaches may be effective 
in the treatment of OCD (3).

Objectives: 
This case report discusses the environmental impact of 
OCD, integrative therapies, and clinical implications for 
OCD. It discusses conventional treatment options such 
as psychotropic medication treatment and cognitive 
behavioural therapy and the potential for adjunct 

nutraceutical treatment to support key drivers including 
inflammation, immune modulation, digestive health, and 
serotonin synthesis. Identification of the therapeutic benefit 
of dietary guidelines for patients with OCD is included.

Conclusions:  
Early childhood neural development is complex and 
influenced by environmental and nutritional factors (4). 
Neurodevelopmental processes including neural circuit 
formation are influenced by hyperactivity of systemic 
immune pathways. Reducing neuroinflammation with 
immune-modulatory dietary and lifestyle interventions and 
reducing environmental influences may be beneficial in 
the treatment of OCD. Expanding assessment to include 
personalised biomarker assessments including internal 
and external environmental factors such as environmental 
exposure, toxic load and microbiota will assist health and 
well-being outcomes (5).

PubMed (Medline), Cochrane Library and Google Scholar databases were 
reviewed for the topic.

ABSTRACT

Abbreviations: 
Autism Spectrum Disorder (ASD)
Bipolar affective disorder (BPAD) 
Eating disorder (ED) 
Intrauterine growth restriction (IUGR)
Obsessive Compulsive Disorder (OCD)

Pediatric autoimmune neuropsychiatric 
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Pediatric acute-onset neuropsychiatric 
syndrome (PANS)
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INTRODUCTION

Obsessive-compulsive disorder (OCD) is a neuropsychiatric 
disorder characterised by uncontrolled obsessions and 
compulsions (American Psychiatric Association, 2000). 
Usually beginning in childhood or adolescence, clinical 
presentations include mood, anxiety, psychotic, and 
somatoform disorders such as pain, neurologic problems, 
gastrointestinal complaints, and sexual symptoms.

Although etiology is largely unknown, it is widely accepted 
that OCD is a complex health disorder. Structural (including 
neurodevelopmental handicaps) (6) neurochemical (7), 
genetic (8–10) and immunological (4,11) and environmental 
(12) factors play a role in the aetiology and pathophysiology 
of OCD.

GPs play an important role in supporting patients and 
by advocating for improved social programs, policies, 
and treatment approaches to reduce the impact of 
environmental influences in OCD and ED.

PRESENTING CONCERNS

The client, 19 years of age, female, presented with OCD 
and ED (commenced age 11-12 years of age) diagnosed by 
psychiatric assessment using DSM V criteria. Characteristics 
of OCD include sleep disturbance, anxiety, fear (food 
contamination, loss of control, emetophobia, deipnophobia), 
excessive physical activity and sleep disturbance. ED in the 
client is characterised by rumination and repetitive patterns 
about food and body image, restrictive food intake and 
laxative misuse.

Patient characteristics include elevated infancy weight, 
childhood anxiety, laxative overuse, multisensory 
hypersensitivity, and aversive responses to daily sensations 
such as sound, light and food.

CLINICAL FINDINGS

Patient Information
Gender:  Female
Age:  19 years
Hair color:  Blonde
Relationships:  Single, lives at home with Mum and   
 Sister (limited social interaction)
Racial background:  English / Australian (Austrian/Dutch) 
Occupation:  Student part time (completed year 12)

Relevant family history: 

Relative Condition(s)
Age of 

Diagnosis

Age & 
Cause of 

Death

Paternal 
Grandfather

Type 2 
Diabetes

50s Late 70s

Maternal 
Grandfather

Heart disease 70s 70s

Maternal 
Grandmother

BPAD 30s 70s

Father
Back pain, 
OCD, ASD

30s Mid 50s

Mother

Skin cancer, 
iron def, 

kidney stone, 
naturally slim, 

nil ED

30s 48

Paternal aunt 
Intellectual 

disability (ASD 
possible)

Toddler 50s

PHYSICAL EXAMINATION 

Confirmed nil ankyloglossia (tongue tie), body weight 
within normal range (BMI 26 – 27) with ectomorph weight 
distribution and average muscle mass. Energy levels 7/10. 
Nil dehydration noted. Skin integrity reduced (skin infection 
on lower calcaneus region. Nil cardiovascular impairment, 
oral abscesses or bleeding gums noted.

OBSERVATIONS

Intelligent, high achiever, pleasant, sensitive nature, artistic. 
Plays with hands and constantly moving.

MEDICAL HISTORY
Developmental
Neonatal: Emergency Lower Segment Caesarean 
with (intrauterine growth restriction) and neonatal 
feeding problems. 

Otitis Media during childhood with several courses 
of antibiotics administered throughout early 
developmental years. This may have been associated 
with a streptococcal infection.

Varicella-zoster-virus (VZV) (severe infection) aged 5.

Adolescence 
Anorexia nervosa (commenced 11-12 years of age) and 
amenorrhoea. Hospital self-admission 2018. Lowest BMI 
16.4 Client experienced past staphylococcus aureus 
infection from walking blister when extremely underweight. 
Prescribed Fluoxetine 20 mg daily during hospital admission 
and olanzapine 5mg BD. Ceased self-administration post 
hospital care. Nil refeeding syndrome when medically 
monitored (2017- 2018)
Client received post hospital psychiatrist care and 
was prescribed paroxetine. Client voluntarily ceased 
administration due to abdominal discomfort. Required 
phosphate & potassium supplements at times on discharge 
from hospital.

Currently nil pharmacological treatment or psychological 
interventions. Previous self-prescribed and administered 
CBD oil to ‘quieten brain’, ceased use as found ineffective. 
Client attended previous integrative therapist and received 
treatment including compounded broad spectrum 
nutritional formulation. Ingredients unknown.

PAST TREATMENT APPROACH 

Previous therapy and allied health approaches included 
ED specialist dietician (ineffective; food diaries/meal 
plans accelerated OCD, increased anxiety/distress), 
ED counsellor (ineffective due to diminished trust), 
Paediatrician (compromised relationship due to 
empathetic disregard), ED specialist psychiatrist (unable 
to identify medical instability).

The Maudsley family therapy approach to anorexia 
nervosa treatment was also applied, with ineffective 
clinical outcome.

DIAGNOSTIC FOCUS AND ASSESSMENT

Pre intervention pathology investigations

Nutritional biochemistry
• Confirmed B12 deficiency (128pmol/L) post 

supplementation in July 2019. Serum concentrations 
less than 200pg/mL indicate deficiency. Potentially 
due to digestive impairment and dietary restriction. 

• Iron studies confirm iron deficiency anaemia 
(serum iron 5 (low), Total Iron Binding Capacity 
(TIBC) 89 mcg/dl (low), Transferrin saturation 6% (iron 
deficiency), Ferritin <5 (low). Potentially due to digestive 
impairment, past infection, and dietary restriction. 
Unbound free iron may increase free radical 
generation and cell damage.

• Zinc deficient when not on supplements: serum zinc 
8-9. Potentially due to dietary restriction.

Serum biochemistry
• Serum biochemistry incomplete and inconsistent 

collection distorting results. No concerning albumin: 
globulin ratios, serum urate levels, nil bilirubin elevations 
or deranged LFTS. No plasma total-homocysteine (tHcy) 
(marker of folate and cobablamin status) test results 
supplied. Nil hypokalaemia findings.

• Low WCC with persistent monocyte elevations during 
2017. Differential diagnosis autoimmune disease, vitamin 
deficiency, systemic Methicillin-resistant Staphyloccus 
aureus (MRSA) infection, thyroid disease, Inflammatory 
bowel disease (IBS).

• Whole blood histamine 0.9 slightly high and this could 
indicate potential digestive disturbances.

Endocrine markers
• Reproductive hormones: LH <1, FSH <1, E2 44, 

Progesterone 5, SHBG 115 due ED
• Low TSH 1.6-2.0 Potentially due to nutritional depletion 

Post intervention pathology investigations

• Menses re-established. LH 13, FSH 8, E2 190 and 
progesterone 2 (follicular phase)

• Persistently high SHBG 115 – effectively lowering 
available oestrogen

• TSH no change (between 1.6-2.0)
• WCC remained low normal at 4.5, but monocytes 

persistently 0.4-0.5 (elevated)

THERAPEUTIC FOCUS AND ASSESSMENT 

Diet
A restricted diet appeared to be feature of this clients 
OCD and ED presentation. Dietary recommendations 
included regular, stable intake of high fibre, low glycaemic 
and low inflammatory carbohydrates to prevent erratic 
weight changes.

It is recommended this client ensure adequate intake 
of protein (suggested whey protein), especially due 
to dietary choices (vegan) and infection. Ensuring the 
adequate intake of essential fatty acids; and nutrients 
necessary to support bone mineral density (calcium, 
vitamin D, magnesium); and iron and zinc due to absence 
of red meat intake was recommended.

Fat-soluble vitamins such as vitamin A, D and E play 
important roles in therapeutic care for this client due to their 
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influence on immunity, genetic transcription, antioxidant 
recycling and inflammatory regulation of the brain. 
Vitamin E protects neuronal membranes in the brain from 
oxidisation caused by inflammation. Increasing foods rich 
in fat soluble vitamins such as melons, sweet potato wheat 
germ oil, sunflower seeds, almonds, hazelnuts, and leafy 
greens to assist in neurological health (13).

Increasing dietary intake of water-soluble vitamins (B1, B2, 
B6, B9, B12 and C) is recommended in those diagnosed with 
eating disorders. Vitamin B 1 (thiamine) is essential for glucose 
metabolism, and deficiency is also indicated in increased 
reactive oxygen species (ROS), proinflammatory cytokines 
and blood brain barrier dysfunction (13). It is recommended 
this client increases dietary intake of beans, lentils, nuts, rice, 
mushrooms wheat germ, fruits and leafy greens.

Vitamin B2 (riboflavin) is indicated in low dairy and animal 
protein intake and is essential for mental health due to its 
influence on the role and function of glutathione, oxidative 
pathways, monoamine synthesis and the methylation cycle 
(14,15). B2 assists in the utilisation of B6 (important for brain 
function) and the creation of flavoprotein coenzymes, which 
play an important role in the synthesis of the active form of 
folate (L-methylfolate).

Vitamin B6 is essential to glycolysis, the methylation cycle 
and glutathione synthesis. Low levels of vitamin B6 are 
associated with psychoneurological presentations as noted 
in this client. It is recommended this client increases intake 
of potatoes, legumes and spinach. 

Vitamin B9 (folate) assists in serotonin and norephinephrine 
and dopamine synthesis and the production of 
phospholipids/ Low levels are indicated in neuropsychiatric 
presentations such as those indicated in this client (13).

Vitamin C deficiency is indicated in neuropsychiatric 
presentations due to its role in the synthesis of serotonin 
and norepinephrine, Vitamin E synthesis and acts 
as an antioxidant to the brain. It also assists in the 
metabolism of xenobiotics in the liver which are indicated 
in neuropsychiatric disorders such a s OCD (12,16). It is 

recommended the client increases dietary intake of vitamin 
C enriched foods such as citrus, potatoes and tomatoes.

Vitamin D is essential in ED to improve bone growth and 
mineralisation and provides therapeutic benefit in brain 
function and development (17,18). Vitamin D plays an 
important role in immune modulation, inflammatory 
responses, and antioxidant processes(19,20) indicated in this 
case. It is also essential for normal brain development and 
functioning and plays key roles nervous system processes 
such as neurotransmission, neuroprotection, proliferation, 
and differentiation. It is recommended the client increase 
responsible sunshine exposure and increase the dietary 
intake of oily fish (consider vegan alternatives such as UBV-
irradiated mushrooms (21).

There is an increased need of nutritional requirements 
due to the clinical presentation of eating disorders. 
The need for long-term, well-balanced vitamin and 
mineral supplementation with specific nutrients is noted. 
Recommended nutraceutical interventions is noted below.

Increasing dietary intake of foods rich in trace elements such 
as selenium, magnesium and zinc was also recommended 
for this client and these elements are associated with the 
pathophysiology of OCD (3) and deficient in those with 
ED (Humphries, 1989). Magnesium is essential for optimal 
brain function and mood regulation due to its role in nerve 
transmission and the formation of phospholipids both 
important in this case due to multisensory hypersensitivity 
(22). A diet rich in selenium is indicated since evidence 
supports selenium therapy to improve symptoms in 
treatment-resistant OCD (23).

It was recommended this client increase dietary intake of 
heated, sprouted, or fermented plant sources like legumes 
(chickpeas, lentils and beans), seeds such as hemp, squash, 
pumpkin and sesame seeds.

There is a known bi-directional interaction between the gut 
microbiome and brain activity with OCD (24). Improving 
digestive microbiome after laxative misuse and childhood 
use of antibiotics was recommended by increasing the 
consumption of fermented foods. Increasing dietary intake 
of non-digestible carbohydrates (rye, oat and legumes) 
and prebiotic foods is recommended to increase levels of 
beneficial intestinal Bifidobacteria and lactic acid bacteria 
(25,26), beneficial in modulating neurotransmitter levels (27).

Antiobiotic use during childhood for middle ear infections 
is well documented to reduce micriobiome diversity (28,29) 
as is laxative misuse (30).

NUTRACEUTICALS

According to the Royal College of Psychiatrists London 2008 
(31), Nutritional interventions should be considered within 
the patient’s overall psychological context. Nutraceuticals 
provide an adjunct to OCD psychological and prescribed 
medication treatment resistance by providing potential 
neuromodulatory support (3,19,23,32–34) in correcting body 
composition and cellular function. 

Correct vitamin B deficiency with Activated vitamin B 
supplementation. Vitamin B12 absorbency may be reduced 
due to digestive disturbance (indicative of elevated whole 
blood histamine and low WCC). Intestinal damage and bowel 
dysfunction including colonic mucosa inflammation and 
ulceration, ileocaecal sphincter dilation, colonic neuropathy, 
is not uncommon in ED when laxative misuse is present, 
directly influencing nutritional absorbency.

Correct B12 and folate deficiency. B12, folate and 
homocysteine assist in the maintenance of methylation, 
neurotransmitters (serotonin) and neural membrane 
phospholipids (3). Deficiency has both neuropsychiatric 
and hematological influences. Acting as a co factor in 
neurotransmitter synthesis (dopamine and serotonin) B12 is 
indicated in psychiatric presentations. Reducing deficiency 
may improve OCD and ED presentations, improve sleep and 
influencing mood. 

Methyl B12 supplementation with Folic acid was administered 
to correct deficiency. The vitamin B12 standard reference 
range is 200-900 pmol/ml whereas the proposed optimal 
range for cognitive health is 500-1300 pmol/ml (35). B12 
deficiency is observed in OCD presentations (36). 

Amino Acid therapy using SAMe, Glycine, L-theanine and 
Myoinositol was recommended N-acetyl cysteine up to 800 
mg/d was recommended since it was assumed oxidative 
stress and inflammation formed the pathogenesis of the 
clients OCD presentation. NAC administration supports 
glutathione synthesis and the reduction of anxiety symptoms 
in patients (3,37).

Food’s high in protein and increased dietary intake of whey 
protein was recommended due to their glycine content. 
Glycine has potential to ameliorate OCD symptoms due 
to its agonist effect on NMDA receptors (38).

Myoinositol 18g/d was recommended for it’s supportive role 
in the synthesis of membrane phospholipids, modulation 
of serotonin and increased 5-HT2 receptor density (39).

ADEQUATE PHYSICAL ACTIVITY

Monitored physical activity through an exercise physiologist 
specialising in ED is recommended to encourage social 
engagement with family and friends. Evidence supports both 
positive physiological and psychological benefits of exercise 
and physical activity in the management of ED to support 
muscle composition, muscle strength, and body mass 
index (BMI), and positively influence self-esteem, depression, 
anxiety, and body image (40).

GOOD SLEEP

Sleep is crucial to healthy brain function and plays an 
important role in OCD and ED through its influence on 
cognitive and emotional process (41). Improved sleep 
hygiene, nutritional status and recommended dietary 
changes support circadian rhythm and improve sleep-
wake cycles. 

ENVIRONMENT

Encouraging engagement with psychiatric support is 
recommended including therapeutic behavioural change 
therapies such as Cognitive Behavioural Therapy (CBT) 
to manage obsessions and compulsions (42) encourage 
independence and reduce fear responses. Psychodynamic 
psychotherapy in combination with CBT is recommended 
and exposure and response prevention (ERP) as they are 
treatment options for OCD (43).

Encouraging healthy relationships and implementing 
meditation, self-care and self-reflection and awareness 
support overall wellbeing.
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OUTCOME

The client showed improvement in both OCD and ED 
presentations while in care. Although the client had moved 
interstate, they confirmed they were living independently, 
following recommendations, continuing nutritional 
supplementation and living a healthy lifestyle without laxative 
misuse, although some dietary restrictions remained. 

Characteristics of OCD were reduced including aversive 
responses to daily sensations, rumination and repetitive 
patterns surrounding food (restrictive food intake and 
laxative misuse were reduced). Sleep disturbance, anxiety, 
fear of food and food contamination were significantly 
reduced. Excessive physical activity was successfully self-
managed. It was not determined if hypersensitivity to sound 
was reduced. 

Continued monitoring of pathological investigations is 
recommended on a 6-month basis to ensure optimal 
nutritional status. A full gut microbiome assessment is 
recommended to ensure microbial diversity and asses the 
need for future supplementation.

DISCUSSION

Economic and environmental considerations 
In Australia, 2021 PBS figures show 3% of the population had at 
least 1 PBS subsidised prescription for Anxiolytic/Hypnotic and 
sedative medication filled (ABS, 2016) to assist with circadian 
rhythm disorders. Delayed bedtimes are associated in 17.5% 
of treatment-resistant OCD presentations (44). Integrative 
management of OCD and ED can significantly reduce the 
need for pharmacological intervention in sleep disorders.

A 2021 analysis cited in the British Medical Journal concluded 
the “effectiveness of long-term sleep medication should be 
examined”(45) indicating a need for non-pharmacological 
interventions as approximately two-thirds of general practice 
footprint comes from prescribing prescriptive medication 
for sleep disorders(46) and environmental pollution by 
pharmaceuticals is recognised as a threat to aquatic 
ecosystems worldwide (47).

The environmental impact of circadian rhythm disorders 
is well evidenced with literature supportive of general 
practitioners adopting a planetary health approach to 
preventative general practice. An approach such as 
this, responsive to climate change, produces benefits for 
both individual and population health, particularly those 
experiencing circadian rhythm disruption (48).

Advancing further knowledge
OCD and eating disorder co-morbidity can consist of 
characteristically similar symptoms such as repetitive 
thoughts about food and body image with engagement in 
ritualistic behaviours.

Examples of common ritualistic behaviours in eating 
disorders include body checking for changes in shape 
and size, avoiding foods associated with weight gain, and 
engaging in rituals around food or exercise size. 

It is important to note there are important distinctions 
between OCD and eating disorders. These lie in the 
individual’s relationship of thoughts and actions. OCD may be 
typified by an ego-dystonic relationship with their thoughts 
and actions, finding their obsessions and compulsions 
aversive to their identity. Eating disorders may be typified as 
ego-centric relationship behaviours with the person feeling 
aligned with their obsessions and compulsions, forming part 
of their identity. 

In some instances, the two disorders overlap with obsessions 
and compulsions observed in OCD being related to the 
symptoms of the eating disorder. This is the presentation of 
relevance to this case. The client has a diagnosed history of 
anorexia nervosa and engages in ritualistic exercise having 
to manage fear of weight gain. 

Further discussion on neonatal development is warranted 
as this can play a role in the pathogenesis of both OCD and 
ED. Neurodevelopmental factors are relevant to this case 
since functional disorders are key drivers to psychiatric 
presentations. The client was delivered by Emergency 
Lower Segment Caesarean Delivery with intrauterine 
growth restriction (IUGR). Evidence identifies IUGR in infants 
is indicated in functional brain abnormalities such as 
hyperactive error processing mechanisms and inhibitory 
control (6,49). Integrative treatment to reduce hyperactive 
error processing mechanisms in conjunction with 
impairments in implementing inhibitory control form part of 
this client’s integrative treatment. 

Neonate feeding problems is of relevance. The client’s mother 
was diagnosed with frequent mastitis and feeding problems. 
Consideration to the potential reduction of neonate 
nutritional status and its influence on OCD was considered 
in this case. 

Although no pathological history from neonate pathological 
findings data was available, evidence indicates impaired 
nutritional status such as iron for example, to reduce 

neuronal metabolism, neurotransmitter and myelin 
synthesis and impair brain development. It is also important 
to monitor nutritional status such as iron as anorexia 
nervosa influences functioning of key nutrients increasing 
the risk of nutritional overload.

Further investigation and treatment consideration is 
recommended as the developmental influence of neonatal 
feeding problems reducing the production of lactoferrin (Lf). 
Lf is a glycoprotein which plays a role in improving cognitive 
function by modulating inflammation and reactive oxidative 
stress (50). Lf is indicated in the pathogenesis of OCD.

Discussion on immune heath is warranted in this case 
report. S. aureus is implicated in anti-D1/D2 dopamine 
receptor antibody production and immune modulated 
neuropsychiatric disorders (51). High rates of streptococcal-
related immune-mediated diseases may be of influence 
to OCD (Westwell-Roper, 2019; Jaspers-Fayer, 2017, Leslie, 
2008) and Varicella-zoster-virus (VZV)(52) may influence 
neurological health. Therefore, it is important to consider 
neurological implications of immune influence in this 
case (53,54). Further investigation and future treatment 
consideration to immune modulation is warranted.

Advancing knowledge on environmental factors contributing 
to this complex presentation of OCD and ED will provide 
valuable clinical insights. Exploring the influence of 
emotional trauma throughout the developmental phases 
may provide valuable clinical prescribing insights and 
improve clinical outcomes in treatment resistant OCD. 
Exploring the influence of heavy metal exposure (mercury, 
aluminium, arsenic, lead, aluminium, nickel, bismuth 
and copper) on neurodevelopmental toxicity is needed 
since these substances disrupt immune, endocrine and 
neurological function. Further knowledge development on 
paediatric heavy metal chelation therapy is recommended.

Developing further knowledge on the influence of gluten 
sensitivity (GS) is needed as extra-intestinal manifestations 
are indicated in psychiatric illness and neurological 
disease (55).

Creating awareness
Parents play a crucial role in early intervention for young 
people with eating disorders (56). COVID-19 is creating an 
observed spike in referrals and hospital admissions due to 
ED and OCD (57). Utilising the support services such as the 
‘Butterfly Foundation’ and the ‘National Eating Disorders 
Collaboration’ provides parents, caregivers and schools, a 
solid foundation to create awareness on how to (and how 

not to) talk to their child about weight and eating concerns. 
Most importantly these services provide guidance on how to 
support their child through treatment, guidance on weight, 
food, body image and exercise. 

A review of literature identifies the need for education of 
General Practitioners (GP’s) in the connection between 
environment, OCD and associated circadian rhythm 
disorders. According to Dr Tim Senior GP and Chair of the 
RACGP Specific Interests Environmental Impacts in General 
Practice network (58), environmental determinants of 
health present to general practice in several ways and the 
connection between sleep and health is well recognised with 
circadian rhythm disruption associated with serious health 
consequences during adolescent development (59).

GPs play an important role in supporting patients and 
by advocating for improved social programs, policies, 
and treatment approaches to reduce the impact of 
environmental influences in obsessive compulsive disorder.

According to The Royal Australian College of General 
Practitioners and Australian College of Rural and Remote 
Medicine, “the practice of medicine now requires greater 
appreciation of the impact of environmental systems on 
human health, as well as the impact of human systems 
on environmental health” (60). This statement underpins 
integrative health solutions for OCD and ED pathologies.

CONCLUSION

OCD and eating disorder co-morbidity can consist of 
characteristically similar symptoms and in some cases the 
two disorders overlap with obsessions and compulsions 
observed in OCD being related to the symptoms of the 
eating disorder. A science-informed, integrated public 
health approach to eating disorders is possible and it is 
important to consider medical co morbidities, nutritional and 
environmental influences in OCD and ED pathologies.
Limited effectiveness and possible side effects of present 
treatments have led to the search for alternative strategies. 
It is known that various nutritional deficiencies can be 
detected in patients with mental disorders such as OCD 
and eating disorders. Therefore, nutritional supplements are 
considered beneficial in treatment. 
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We are excited to launch a new hub of resources 
exclusively for ACNEM Members!

Thank you to all who responded to our recent survey on 
COVID-19. One of the key messages that came through was 
that mental health and stress levels of your patients and 
you as practitioners have seriously been impacted through 

this pandemic. In response to this we would like to offer this 
range of mental health resources that you can access free 
of charge.

To access these simply log-in to the ACNEM website, and 
in the top blue panel next to the social media icons click 
on Resources. 

ACNEM Member 
Resources

If you’re keen to dive 
deeper into learning about 
stress management, check 
out our Helping Your 
Patients Reduce Stress short 
course which is a fantastic 
resource that covers 12 
evidence-based therapies 
that can help manage and 
reduce stress. 

We’ve set up a promo code 
MEMBERSTRESS50 so you can 
save an extra 50% (on top of 
your member discount) and 
get the course for only $158.
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https://link.acnem.org/ACNEMJournalStressOffer


ACNEM JOURNAL | VOL 40 NO 3 | SEPTEMBER 2021 ACNEM JOURNAL | VOL 40, NO 3 | SEPTEMBER 202159 60

Congratulations to  
Dr Catriona Quinn on  
becoming an ACNEM Fellow 

Why did you choose to do an ACNEM fellowship?  
I wanted a formal qualification in Integrative Medicine,  
I also really enjoyed the courses I did and it was 
knowledge I was craving.

How was your experience of doing the 
ACNEM  fellowship?  
Great! I was able to listen to online lectures multiple 
times, rather than cramming it all in over 3 days, 
so I feel like I absorbed more that way. It’s been hard 
to attend face to face education for a while now... 
The support staff at ACNEM are amazing and were 
there every step of the way.

How long did it take you to complete your fellowship?  
About 5 years in total but I had a break in the middle. 

Do you have any advice or tips for someone who 
is considering doing an ACNEM fellowship?  
If you want to practice in this field it is essential, 
not only because the course is great, but it teaches 
a safe, evidence-based way to practice this type 
of medicine in Australia.

Q&A with Catriona

“It was mind blowing, I enjoyed 
every minute of it. So much 
information, practical tips about 
keeping well, healthy ageing, 
close ties with brain function, all 
the interconnection between 
organs… it really makes you 
help patients from a different 
perspective!”  
Dr Cheng-Jie Gu

“Great conference. I thoroughly 
enjoyed it and learnt a lot of 
practical tips I can use straight 
away. I do look forward to 
attending in person in the future 
to continue networking and 
learning.”  
Dr Fiona Napier-Flood

“The thing I enjoyed the most 
about the conference were 
the practical takeaways that I 
can implement straight away. I 
appreciate it when the presenter 
translates the latest evidence 
and their own expertise into 
simple practical strategies.” 
 Dr A.D. GP

“I was blown away by clarity 
and ease of implementation 
re cancer prevention BUT with 
evidence! I have already made 
summary notes to share with GP 
colleagues.”  
Dr Vivianne Cebola

“Just as food and microbiome 
diversity is important to health, 
I am loving the diversity of the 
topics in this conference.”  
GP, Sydney

“This information changes lives. 
I loved the practical tips from 
all the presenters. I loved the 
sarcopenia screening tool that I 
will implement in practice asap. 
Imagine how many lives we can 
transform with this information.” 
Dr S.B GP

“A wonderful conference 
personally applicable and to my 
clinical practice.”  
Dr Lesley Chisholm

“The ACNEM Healthy Ageing 
Conference has been successful 
in addressing a wide range 
of issues facing mankind in 
the past, present and future, 
and enlightening in providing 
research updates. One weekend 
ain’t really enough but it drives 
our hunger to look for more 
education in areas we had not 
previously considered. Thank 
you ACNEM.”  
Dr Lena Chan

Dr Catriona Quinn is a holistic medical practitioner, 
focusing on Nutritional and Environmental Medicine 
to help people towards enjoyment of better health, 
wellbeing and happiness. 

Cat loves to work collaboratively with patients motivated to 
improve health and lifestyle for themselves and their families. 

Cat’s specialty areas include gut health, mental health, family 
medicine – women, children, men and elderly, thyroid and other 
endocrine issues, and she enjoys a challenge. 

Cat also enjoys Emergency Medicine and works in the Byron 
Central Hospital Emergency Department. 

She is an extremely diligent, and very caring doctor (and a great 
detective) and her perseverance and support has helped many 
people improve their quality of life

Delegate reflections on the 2021 
ACNEM Conference Healthy Ageing

Individual presentations 
from the 2021 ACNEM 
Conference Healthy Ageing 
will soon be available to 
buy online via the ACNEM 
website. We’ll let you know as 
soon as they are available.
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Book 
Review
Matthew Walker.  
Covid-19: What you need to know 
about the Coronavirus and the 
race for the vaccine  
(Simon & Schuster, 2020)

Even though this book was published in mid-2020, the 
content is still relevant as the Covid-19 pandemic persists. 
Author and award-winning science journalist, Dr Michael 
Mosley, explains where the virus came from, what it does 
when it infects our bodies and how our immune systems try 
to fight back. But perhaps one of the most important parts 
of the book is the chapter on how to bolster your immune 
system. At the time of writing, there were no vaccines 
available and the aim was to show us ways to help protect 
ourselves. However, the principles Mosley outlines would 
seem to still have merit in terms of maximising our health 
and reducing the risk of severe disease. As Mosley explains, 
our immune system becomes less efficient as we age, but 
there are science-backed lifestyle changes we can make 
to keep it in good shape, even when we’re older. 

The first, and arguably most important, is to shrink your 
waist as the risk of becoming seriously ill is much greater 
if you have a large waist. This is partly because the more 
overweight you are, the lower your lung capacity, says 
Mosley. “So if Covid-19 attacks your lungs you are more 
likely to end up in intensive care.”

Other reasons are that people with excess fat tend to have a 
less efficient immune response, he says, while a large waist 
often goes hand in hand with type 2 diabetes or prediabetes, 
which may mean you’re more prone to getting infections. 

According to Mosley, an 800-calorie rapid weight-loss diet 
(as seen in his book, The Fast 800, thefast800.com) is one 
of the best ways to lose fat from around your middle. It also 
lowers blood sugar levels fast and safely, he advises, and has 
been shown to be an effective way to reverse type 2 diabetes 
and metabolic syndrome. 

For people who don’t want to follow a rapid weight-
loss approach, he recommends the 5:2 diet – a form 
of intermittent fasting, where you cut your calories to 800 
a day for just two days a week. “It’s an effective way to lose 
weight, but there’s also evidence it can improve your immune 
system,” says Mosley.

In addition to boosting the immune system, the aim of some 
of his other lifestyle modifications is to reduce inflammation 
by eating a more Mediterranean-style diet, boosting your 
microbiome, improving your sleep, becoming more active 
and reducing stress. “Reducing systemic inflammation 
means you’re less likely to experience a ‘cytokine storm’ – 
that  dangerous overreaction by the immune system to 
Covid-19,” says Mosley. He includes simple guidelines for each 
of these approaches, all of which are quite achievable and 
easy to follow.

Reviewed by Sue Ramsey, ND, Dip Nut, BA (Hons)

This book is published by Simon & Schuster. 
ISBN: 9781760857592
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plan for optimum health and wellbeing

Personalised
nutrition plans for

your patients

Tailored training for integrative doctors,
naturopaths and nutritionists

METABOLIC BALANCE IS THE TRIED, TESTED AND
TRUSTED WELL BEING PROGRAM FROM EUROPE

www.metabol ic-balance.com.au

https://www.metabolic-balance.com.au/


 SELLING MENOPAUSE 
RELIEF PRODUCT IN 

SWITZERLAND*4

#1

For patients experiencing menopausal symptoms and hormonal fluctuations,  
life doesn’t slow down.

Derived from a naturally sourced active ingredient, Femular has been clinically proven 
to relieve a range of menopausal symptoms, from hot flushes and night sweats to 
irritability and joint pain.1-3 As part of the Flordis Women’s Health range, Femular is 

backed by extensive research and numerous clinical trials, making it an integrative 
medicine for a new generation of menopause. 

Recommend Femular for relief of menopausal symptoms

www.flordis.com.au/MenopauseHCP 

*#1 selling non-prescription menopause relief product in Switzerland. 
References: 1. Lopatka L et al, Journal of Menopause 2007; 2:16-21. 2. Schellenberg et al, Evidence-Based Comp and Alternative Med 2012. Funded by  

Max Zeller Soehne AG. 3. Drewe J et al, Phytomedicine 2013; 20:659-666. Funded by Max Zeller Soehne AG. 4. IQVIA, national sales data Switzerland, sell-in  
(Pharmacy, Drugstore, Self-dispensing Doctors), turnover (ex-factory) in CHF, MAT June 2021.
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