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Preterm birth (<37 weeks)

• 85% of all perinatal complications 
and death

• leading cause of death in children <5 
years

Early preterm birth (< 34 weeks)

• ~20% of preterm births 

• ~75% occur spontaneously 

15 million babies are born preterm each year

• Observational and RCT evidence suggests omega-3 
fatty acids extend the period of gestation and may 
reduce prematurity 



Omega-3 marine fats and pregnancy duration  

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

• Population comparisons in Denmark vs Faroe Islands
▪ Increased length of gestation in islanders with high fish intake

• Influence length of gestation by
▪ counteracting pro-inflammatory prostaglandins

▪ delaying the initiation of labour and cervical ripening

▪ relaxing the myometrium



DOMInO Birth Outcomes
(800mg DHA, 100mg EPA)

Omega-3 (n=1197) Control (n=1202)

Early preterm birth <34 weeks 1.1% 2.3% p=0.03

Birth <37 weeks 5.6% 7.3% p=0.09

Post-term induction or post-
term pre-labour C-section 

18% 14% p<0.01

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

Omega-3 intervention was also associated with:
• Fewer admissions to neonatal intensive care 
• Fewer cases of brain injury
• Fewer perinatal deaths 



The path to reduce the risk of preterm 
birth… 

• Synthesising all the available 
intervention studies in a 
systematic review and meta-
analysis 

• Conducting a new modern 
intervention study that aims 
to retain the benefit while 
minimising the risk



The 2018 Cochrane Review 

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

•Mainly from high income countries, but some from low-
middle income countries

•Most trials included women with singleton pregnancies 

• Test dose range 200mg - 2,700mg/d ω-3 LCPUFA 

•Mainly as fish oil capsules; also oil, fish, eggs, bars, dairy 
products

•Mainly throughout second half of pregnancy 



Primary Outcomes of Cochrane Review 

Variable Effect size

Birth <34 weeks RR 0.58 (95% CI 0.44 to 0.77) 
42% reduction from 4.6% to 2.7%

11 trials with 5,409 women 

Birth <37 weeks RR 0.89 (95% CI 0.81 to 0.97)
11% reduction from 13.4% to 11.9%

25 trials with 10,256 women

Birth >42 weeks RR 1.61 (95% CI 1.11 to 2.33)
61% increase from 1.6% to 2.6%

6 trials with 5,141 women 



Some Other Important Outcomes of 
the 2018 Cochrane Review  

Variable Effect size

Gestational length MD 1.67 days (0.95 to 2.39), 41 trials with 12517 women 

Pre-eclampsia RR 0.84 (0.69 to 1.01), 20 trials with 8306 women 

Perinatal death RR 0.75 (0.54 to 1.03), 10 trials with 7416 women  

Birth Weight MD 76g (38 to 113), 42 trials with 11584 women

Low birth weight <2500g RR 0.90 (0.82 to 0.99), 15 trials with 8449 women 

SGA RR 1.01 (0.90 to 1.13), 8 trials with 6907 women 

LGA RR 1.15 (0.97 to 1.36), 6 trials with 3722 women 



What’s Important About The 
Cochrane Review?

• Includes studies with low-risk, normal risk and high-risk 
women but almost all women have singleton pregnancies  

•Dose: Most studies used >500mg ω-3 LCPUFA/day 

• Reporting biases may underestimate or overestimate 
omega-3 effect on prematurity and other adverse birth 
outcomes 

• But, sensitivity analysis with high quality trials only 
indicate consistent effect of omega-3 supplementation on 
prematurity 



Omega-3 LCPUFA to Reduce 
the Incidence of Prematurity

• Blinded RCT in 6 centres

• 5544 women with singleton or multiple 
pregnancies 

• Supplementation from <20 weeks until 
34 weeks of  gestation to reduce  
incidence of early preterm birth and 
prevent the need of obstetric 
intervention for post-term dates

• Broad based strategy – few exclusions

• DBS fatty acid profiles at entry and 34 
weeks

Makrides et al. NEJM 2019;381:1035-45



ORIP Results

Primary Outcome

Omega-3

(n=2734)

Control

(n=2752)

Adjusted RR

(95% CI)

Adjusted

P Value
Early Preterm Birth 

(<34w)
2.25% 1.98% 1.13 (0.79, 1.63) 0.50

• Secondary birth outcomes

• Primary outcome - There was little difference between the DHA and 
control group on the incidence of early preterm birth (<34 weeks)  

Outcome
Omega-3

(n=2734)

Control

(n=2752)

Adjusted RR

(95% CI)

Adjusted

P Value

Pre-term Birth (<37w) 7.71% 8.93% 0.86 (0.72, 1.03) 0.11

Post term induction or 

pre-labour LSCS
5.16% 5.66% 0.91 (0.73, 1.14) 0.42

Gestational Age at birth (mean) 273.18 273.16 - 0.96

Makrides et al. NEJM 2019;381:1035-45



Interpretation 
• ORIP (largest RCT) contrasted most 

other studies in the Cochrane review
▪ singleton pregnancies

and/or 

▪ focused mainly on women with low 
intakes 

• Further analyses for ORIP 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?



Does baseline omega-3 status predict the risk of 
early preterm birth?

• Low n-3 status in early pregnancy is associated with a higher risk 
of EPTB

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

• Risk of EPTB in singleton pregnancies in the control group 
(n=2545) by baseline omega-3 status in DBS



Does baseline omega-3 status modify the effect of 

supplementation on early preterm birth?

Omega-3 status <4.2% + supplementation reduced risk of EPTB (RR 0.23, 0.07 - 0.79)

Omega-3 status >4.9% + supplementation increased risk of EPTB (RR 2.27, 1.13 - 4.58)

• Relative risk of EPTB (intervention vs. control) in singleton 
pregnancies by baseline total omega-3 status (n=5070)

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



Summary … & actions

New Omega-3 test for all pregnant women 
in South Australia - personalised advice 

based on omega-3 status 

• Women with low omega-3 status are at 
higher risk of prematurity and 
supplementing these women reduces their 
risk of EPTB

• Women with higher omega-3 status do not 
need extra omega-3 supplementation, and 
extra supplementation may increase their 
risk of early preterm birth

• Updated recommendations for omega-3 in 
pregnancy 

“assess omega-3 status and 
supplement pregnant 

women with low omega-3”



How to implement into practice?

• Collaboration with SA Pathology

• SA Maternal Serum Antenatal 
Screening 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 (with omega-3 recommendation) sent to 
requesting doctor

• Results also available on OACIS











• Go live date 19th April 2021

• Updated SAMSAS forms on SA Pathology website and hard copy

• Resources for more information
▪ SAHMRI website
▪ Health professional hotline/email
▪ Consumer email
▪ Newsletters
▪ In-services as required 

• Ongoing Evaluation
▪ deidentified linkage of the omega-3

status test results with pregnancy
outcome to see if specific advice can reduce the rate of EPTBs in SA.

▪ Partnership with APBPA to consider extension nationally and 
internationally

What next?



Further 
Information

• Visit sahmri.org/omega3

• Call the omega-3 hotline 0438 273 155

• For order forms call the SAMSAS Program    
(08) 816 7285


