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Preterm birth (<37 weeks, PTB)

Early preterm birth (<34 weeks, EPTB)

• 85% of all perinatal complications and 

deaths in children under five

• ~75% occur spontaneously 

15 million babies are born preterm each year



Omega-3 marine fats and pregnancy duration

• Omega-3 long chain polyunsaturated fatty acid (LCPUFA), 
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), 
are most commonly found in fish and fish oils 

• Observational and RCT evidence to suggest omega-3 LCPUFA 
may extend gestation and reduce prematurity 

• Biological plausibility - omega-3 may alter oxylipin/cytokine 
balance
▪ counteract pro-inflammatory prostaglandins, relax myometrium, delay 

cervical ripening and initiation of labour



The DOMInO Trial
Docosahexaenoic Acid to optimise maternal and infant outcomes

Makrides et al. JAMA 2010;304:1675-83; Zhou et al. AJCN 2012;95:1378-1384

• National RCT, six centres, 2399 women from 2005-2009

• 800mg DHA and 100mg EPA from enrolment until delivery

• Primary outcomes postnatal depression and infant 
neurodevelopment at 18 months
o EPTB (<34 w) – significant reduction (2.3 to 1.1%)

o PTB (<37 w) – non-significant reduction (7.3 to 5.6%)

o Birth >42 w – significant increase from 14 to 18%

o Fewer admissions to neonatal intensive care; fewer cases of brain injury 
and fewer perinatal deaths 



The ORIP Trial
Omega-3 to Reduce the Incidence of Prematurity
2013 - 2017

• to assess whether omega-3 LCPUFA 
supplementation from early pregnancy until 
34w gestation can reduce the incidence of 
EPTB

• National RCT, 6 centres, 5544 women
• Single or multiple pregnancy
• Intervention Fish oil - 800mg DHA/100mg EPA
• vs Control (vegetable oil) <20w to 34w
• Primary Outcome - Early Preterm Birth
• Secondary Outcomes - pregnancy length, 

pregnancy and neonatal outcomes, maternal 
fatty acid status at trial entry and 34w

Zhou SJ*, Best KP* ,et al. BMJ Open 2017;7:e018360. 



• EPTB – No significant difference 
between the omega-3 and control 
group

• 2.25% vs 1.98%; CI 1.13 (0.79, 1.63)

• PTB (<37 weeks) – no significant effect 
• 7.7% vs 8.9%; CI 0.86 (0.72, 1.03)

• Post-term induction or LCSC - no 
significant effect

• 5.16% vs 5.66%; CI 0.91 (0.73, 1.14), 

ORIP Results 



The 2018 Cochrane Review 

• 70 RCTs with 19,927 pregnant women (+23 on-going trials)

– Most trials included women with singleton pregnancies

– EPTB <34 weeks - 42% reduction from 4.6 to 2.7%

• 11 trials with 5,409 women 

– PTB <37 weeks - 11% reduction from 13.4 to 11.9%

• 25 trials with 10,256 women

– Birth >42 weeks - 61% increase from 1.6 to 2.6%

• 6 trials with 5,141 women 



ORIP Exploratory Analyses

• ORIP – largest trial

• Most other studies included singleton 
pregnancies and/or  women with low 
intakes 

• Analyses of singleton pregnancies 

• Does baseline omega-3 status predict the 
risk of EPTB?

• Does baseline omega-3 status modify the 
effect of omega-3 LCPUFA 
supplementation on EPTB?

The Advertiser Sep’ 2019



Omega-3 status and risk of early preterm birth

• low total omega-3 status in early pregnancy = higher risk of early 
preterm birth

• high total omega-3 status = lower risk of early preterm birth

Simmonds et al. BJOG 2020;127:975-81

• Control group n=2545 singleton pregnancies 



Relative risk of early preterm birth (supplementation vs. 

control) by baseline total omega-3 status (n=5070)

• Omega-3 supplementation reduced early preterm birth in women 
with a total omega-3 <4.5%

• Effect strongest in women <4.1% (RR 0.23, 0.07 - 0.79) 

Simmonds et al. BJOG 2020;127:975-81



Relative risk of early preterm birth (supplementation vs. 

control) by baseline total omega-3 status (n=5070)

• Total omega-3 >4.9%, supplementation increased the risk of early 
preterm birth, RR 2.27, 1.13 - 4.58 (n=2277)

Simmonds et al. BJOG 2020;127:975-81



Summary

• women with low omega-3 status are at 
higher risk of prematurity

• supplementing these women with 
omega-3 reduces their risk of early preterm 
birth

• women with replete omega-3 status 
are at low risk of preterm birth

• omega-3 supplementation may increase 
their risk of early preterm birth

https://www.health.gov.au/resources/pregnancy-care-guidelines/part-c-lifestyle-considerations

“assess omega-3 status and 
supplement pregnant women 

with low omega-3 intakes”



Conclusions & Next Steps

• A ‘one size fits all approach is not an 
effective approach

• Determining omega-3 status is the 
most precise way to reduce risk of 
early preterm birth

• A precision nutrition approach may be 
most effective to reduce early preterm 
birth

Omega-3 status testing with 
tailored advice in South 

Australia



Omega-3 Status Test

• Collaboration with SA Pathology 
addition of  omega-3 testing to 
SA Maternal Serum Antenatal 
Screening (SAMSAS) form

– Program covers 80-85% of women 
in SA with testing before 16 weeks

• No additional blood test and no 
cost to women or health service

• Omega-3 testing not currently 
offered by SA Pathology, so 
testing will be done at SAHMRI 



Omega-3 Status 
Test Results

• Stand alone reports including 
omega-3 status and 
recommendation sent to 
requesting doctor

• Omega-3 Status result
• <3.7% - Take omega-3 

supplements, suggested dose 
800mg DHA/100mg EPA

• 3.7 to 4.3% No action required

• >4.3% Stop any omega-3 
supplementation

Example report 



Information for Women



Information for Health Professionals



• Commenced 19th April 2021 - Resources for more information

o Omega-3 status hotline 0438 273 155
o Call SAMSAS 8161 7285 for forms or download from SA Pathology
o Visit sahmri.org/omega3

• Ongoing evaluation of implementation using ‘Plan - Do – Study -
Act’ cycles for improvement

Implementation of the Omega-3 Status Test



Evaluation of the Omega-3 Status Test and 
early preterm birth

• deidentified linkage of the omega-
3 status test results with 
pregnancy outcome to see if the 
omega-3 test coupled with 
tailored advice can reduce the rate 
of early preterm birth in South 
Australia

• If successful extend the omega-3 
test nationally and internationally



Core Omega-3 Implementation Team
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Iodine 
supplementation in 
pregnancy to improve 
early childhood 
neurodevelopment: 
How much is enough?

Karen Best RN, RM, PhD
SAHMRI Women and Kids



• Trace element naturally present in some foods

o Seafood, fish, milk dairy and eggs

• Vital in the production of thyroid hormones T4 and T3 

o skeletal and nervous system development of the fetus

23
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IODINE BALANCE IN PREGNANCY

EXCESS DEFICIENCY

Hyperthyroidism Hypothyroidism 

Iodine induced 
hypothyroidism 

Goiter

Other thyroid disorders 
Impaired physical & 

mental development and 
Cretinism

• Severe iodine deficiency is the major cause of preventable 
brain damage and intellectual disability globally

• ‘Mild’ to ‘moderate’ deficiency may also negatively affect child 
development



Iodine Fortification in Australia and New Zealand 

• 2006 - National Iodine Nutrition Survey
o Australian population is mildly iodine deficient1

• 2009 - Mandatory fortification of bread with iodised salt

1Li, M, 2006, Medical Journal of Australia 25

• 2010 - NHMRC recommendation

‘women who are pregnant, 
breastfeeding or considering 

pregnancy, take an iodine 
supplement of 150 µg/day’
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• Iodine intakes in childbearing women increased 
by 52% following mandatory fortification 

• >80% women take prenatal supplements
o Market leader = 220ug Iodine

• In 2010 - no reports that high iodine intake 
was related to poorer child development

Post fortification and supplementation 



2018 - Pregnancy Iodine and 
Neurodevelopment in Kids study – PINK Study

27Zhou et al, Am J Epidemiol, 2018 

• examine associations between iodine intake during 
pregnancy and neurodevelopment of children at 18 months 
of age

• 800 mother infant pairs

• most comprehensive assessment of Australia’s iodine 
fortification and supplementation policy



1Zhou et al, Am J Epidemiol, 2018; 2Abel MH, et al. Nutrients 2017;9. 28

• Both low and high maternal iodine intake in pregnancy were 
associated with lower developmental scores1

• Results consistent with study in Norway in an iodine sufficient 
population2

• No RCTs of iodine supplementation in populations considered to 
be iodine sufficient … 



Prenatal Iodine 
Supplementation
and Early Childhood 
Neurodevelopment - PoppiE

Aim - to determine the effect 
of reducing iodine from 
prenatal supplements for 
women who have adequate 
iodine intakes on cognitive 
development of children at 
24 months of age.
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The PoppiE Trial
Prenatal Iodine Supplementation and Early Childhood 
Neurodevelopment

• Multicentre, double blind, randomized controlled trial

• Medical Research Futures Fund

• WCH and FMC (SA); MMH (QLD), RWH (VIC), RNSH (NSW)

• Sample size - 754 pregnant women

• Commenced January 2021

30



Inclusion
✓ ≤13 weeks of gestation

✓ English is main language 
spoken at home

Exclusion
X Taking thyroxine or 

thyroidectomy, previous child 
with thyroid dysfunction

X Known fetal abnormality
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✓ Must consume greater than 165 µg/d of iodine from 
food alone determined by our validated Iodine 
Specific Food Frequency Questionnaire (I-FFQ)

Eligibility



The PoppiE Trial
Prenatal Iodine Supplementation and Early Childhood Neurodevelopment

• Study supplements are a multivitamin and mineral formulation 
designed to match the current leading brands of prenatal 
supplements 

• Intervention – Low Iodine
o 20ug iodine

• Control – Standard Iodine
o 200ug iodine

• Intervention period
o enrolment (≤13 weeks) until delivery

32
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Primary Outcome
• Cognitive scales of the Bayley-IV at 

24 months of age

SECONDARY OUTCOMES

• Language and Motor scales of the 
Bayley-IV 

• Infant behavioural and emotional 
development

• Urinary iodine Concentration

• Maternal and infant birth 
outcomes

• Economic Analysis – MBS & PBS



Study Visits

• Pregnancy Phase

o Consent - randomisation

▪ Supplements posted to homes 

▪ Maternal pregnancy & demographics

▪ Baseline urinary iodine concentration

o 6 weekly contact via SMS or phone call

▪ Monitor adherence/Adverse Events

o Postnatal phone call

▪ Maternal and infant clinical data

• Infant Phase

o 6 monthly contact

o 24 month Developmental Assessment

34



Participant 
Recruitment

• Online digital media campaign

• within 100km

• pre-screening questionnaire

• Iodine specific IFFQ

• If eligible – screening 
appointment with SAHMRI 
Clinical Trial Staff

• Traditional Face to Face 

• Antenatal clinics

• GP Clinics??

35

PoppiE Brochure Example



IMPACT
We will provide evidence as to whether current 
iodine supplementation practices during 
pregnancy should continue or a more targeted 
approach is required based on iodine intake
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Progress and 
Current Challenge

• 43/754 women enrolled 

• MAJOR RECRUITMENT CHALLENGE 

• Locating women less than 13+0 
weeks of gestation

• Grateful for any help with this

• Display flyers or brochures to 
pregnant women 

• Direct women to QR code on 
brochure or flyer so they can check 
eligibility online and complete iFFQ 
to estimate iodine intake

• Happy to discuss further with any 
GPs interested in our research
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