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The role of omega-3 polyunsaturated fatty
acids in the prevention of preterm birth

completed weeks’ gestation, is the leading

cause of death in children under five years of
age. Preterm birth affects nearly 15 million babies
worldwide,' of which 26000 are in Australia.” Of
these, an estimated 30% are defined as early preterm
birth (<34 completed weeks’ gestation),” with this
subgroup experiencing the highest rates of mortality
and morbidity." Despite targeted research and
interventions, preterm birth rates have remained
mostly unchanged."”

Preterm birth, defined as delivery before 37

Decades of research involving more than 70
randomised controlled trials (RCTs) have reported
that omega-3 supplementation during pregnancy
reduces the rate of preterm birth.>* These data have
potential to be translated into an effective population-
based strategy to prevent preterm birth globally.
Unfortunately, implementation of this strategy is not
straightforward, as recent data suggest that the benefit
of omega-3 supplementation appears to be limited to
individuals with low omega-3 levels and may cause
harm to pregnant women who are replete.’

Role of omega-3 polyunsaturated fatty acids on
preterm birth

Long-chain polyunsaturated fatty acids (LCPUFAs),
including eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA), are naturally occurring
omega-3 fatty acids. For pregnant women, Australian
guidelines recommend a daily intake of 250-500mg
of DHA or EPA which can be met by consuming two
to three servings of seafood per week or from fish or
algal oil supplements.”

The mechanisms by which omega-3 LCPUFAs
influence the timing of birth remain unclear. It has
been postulated that higher omega-3 LCPUFAs intake
may increase the production of omega-3 prostaglandin
derivatives, interfering with omega-6 prostaglandin
derivatives (prostaglandins E, and F, ) that are known
to contribute to premature uterine contractions and
cervical ripening. Further, omega-3 may regulate
myometrial contractility, delaying early labour, and
may inhibit trophoblastic inflammatory pathways,
reducing the placental inflammation contributing to
some preterm birth.”

Over the past 30 years, the effect of omega-3 LCPUFAs
on preterm birth has been examined in observational
studies, interventional trials, and meta-analyses. Initial
positive associations between gestational duration
and maternal omega-3 status were first observed in
the 1980s.” Since publication of these findings, cohort
and case—control studies have reported reduced rates
of preterm birth outcomes with increased omega-3
levels.”"! Pooled results from studies involving

nearly 159000 women across 19 European countries
reported a 13% reduction in preterm birth when fish
was consumed at least once a week."" At a population

level, a 2019 cross-sectional analysis examining the
relationship between omega-3 intake and preterm
birth rates in 184 countries reported a decreased rate
of preterm birth by 1.1% in countries where omega-3
intake was greater than 600 mg per day compared
with countries that consumed 600 mg per day or
less.”” Multiple meta-analyses have demonstrated
reduced rates of preterm birth with omega-3
supplementation.”* The most current Cochrane
review reported an 11% reduction in preterm birth
rates (relative risk [RR], 0.89; 95% confidence interval
[CI], 0.81-0.97), and a 42% reduction in early preterm
birth (RR, 0.58; 95% CI, 0.44-0.77).% Since the Cochrane
review, several RCTs (including three key trials'* %)
have been published. Inclusion of these RCTs to

the 2018 Cochrane meta-analysis reaffirmed the
association between omega-3 intervention and preterm
birth risk reduction reporting a 12% and 35% reduction
in preterm birth (RR, 0.88; 95% CI, 0.81-0.95) and

early preterm birth rates (RR, 0.65; 95% CI, 0.46—0.92)
respectively.”

Adverse effects

With all interventions, it is important to consider
adverse effects. For mothers, data from 70 RCTs
evaluating various obstetric outcomes found no
significant increases in adverse outcomes with omega-3
intervention when compared with placebo or controls.’
For neonates, pooled data from nine RCTs suggest a
possible increase in the risk of large-for-gestational-
age babies (RR, 1.13; 95% CI, 1.01-1.28) with omega-3
intervention versus placebo.” Neonates may also be at
an increased risk of post-term delivery (RR, 1.31; 95%
CI, 1.01-1.70). No significant difference on post-term
caesarean deliveries was observed, and the evidence
is unclear for post-term induction of labour.” Based on
these data, it is currently recommended that omega-3
supplementation ceases at 37 weeks’ gestation.'®

Limitations of broad-based omega-3
implementation

Despite increasing evidence to support omega-3

use for preterm birth prevention, there are several
key limitations that require careful consideration
before widespread implementation across Australia.
Omega-3 supplementation may not be appropriate
for all pregnant women. Evidence suggests that the
baseline omega-3 status of pregnant women may
affect the outcome of supplementation on preterm
birth risk. Observational and interventional studies
have suggested that mothers with low omega-3 status
or intake receive the greatest reduction in preterm
birth risk with omega-3 intervention.”' "™ In contrast,
supplementation in mothers with sufficient or higher
baseline omega-3 status may have no benefit on early
preterm birth risk.”"*'” The largest RCT examining
the effects of omega-3 supplementation on preterm
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birth outcomes to date reported a 77% reduction (from
3.16% to 0.73%; RR, 0.23; 95% CI, 0.07-0.79) in early
preterm birth rates with 900 mg omega-3 LCPUFA
supplementation in women with low omega-3 status.
Women with sufficient omega-3 levels were at low risk
of early preterm birth (0.97%), and 900 mg omega-3
LCPUFA was associated with a 2.27-fold increase
(2.2%; 95% CI, 1.13-4.58) in early preterm birth rates.’
Currently, the mechanism responsible for increased
rates of preterm birth with supplementation in women
who are replete remains unclear. These data highlight
the critical importance of testing omega-3 status
before supplementation in pregnancy as Australian
data report that about 60% of women are replete with
omega-3;”'® supplementation of these women may
inadvertently increase their rate of preterm birth.

National guidelines

Current national guidelines reflect the evidence from
meta-analyses in their recommendations."*" The 2020
Australian Clinical practice guidelines: pregnancy care,
developed in conjunction with the National Health
and Medical Research Council, recommend mid-dose
omega-3 supplementation (800 mg DHA +100mg EPA
daily) for pregnant women with low omega-3 status

as it may reduce their risk of preterm birth."” The
Royal Australian College of General Practitioners has
published similar recommendations, with advice to
use an omega-3 supplement with at least 500 mg of
DHA per day during pregnancy.20 Recommendations
by the Royal Australian and New Zealand College of
Obstetricians and Gynaecologists regarding omega-3
supplementation in pregnancy are due to be reviewed.
Their most recent statement from 2019 provided
consensus-based recommendations for women who
consume small amounts of dietary omega-3 to consider
additional supplementation; the dose and frequency of
supplementation is not clearly defined.”!

Although national guidelines recommend omega-3
supplementation in pregnancy for women with

low omega-3 status, the definition of a low status
remains unclear."””' Recently, the South Australian
Health and Medical Research Institute (SAHMRI)
published recommendations for omega-3 LCPUFA
supplementation in women with singleton pregnancies
specific to baseline omega-3 status in early pregnancy.'®
These recommendations are based on data from

the largest RCT examining the role of omega-3
supplementation on preterm birth,”"” and are the

basis of an evaluation of an omega-3 screen and treat
approach linked with routine first trimester antenatal
screening to assess the effectiveness of omega-3
supplementation to reduce preterm birth in the South
Australian community.'® Omega-3 serum levels should
be established before 20 weeks’ gestation. After this,
significant pregnancy-related haemodilution may
affect the validity of blood tests and their relevant
cut-offs. For women with low omega-3 status (serum
total omega-3 <3.7% of total fatty acids), omega-3
LCPUFA supplementation (800 mg DHA +100mg EPA
per day) should be initiated before 20 weeks” gestation
and continued until 37 weeks’ ges’cation.16 In contrast,
for women with sufficient omega-3 status (serum

total omega-3>4.3% of total fatty acids), omega-3
supplements are not required (as part of pregnancy
multivitamins or a standalone supplement). If women
are already taking omega-3 as part of a multivitamin,
the dose of DHA + EPA should not exceed 250 mg per
day."® For women with serum total omega-3 levels
between 3.7% and 4.3%, no changes are required for
their use of supplementation.'® Alternative thresholds
for omega-3 depletion and sufficiency that are linked to
other clinical outcomes from omega-3 supplementation
in pregnancy are currently unavailable. Further, data
analysing the effects of omega-3 supplementation in
very early pregnancy are limited.

Measuring omega-3 status in Australia

Current methods to estimate omega-3 status

involve screening maternal dietary intake or direct
measurement through blood testing. Unfortunately,
dietary screening is only modestly related to
omega-3 status'® because it fails to consider maternal
age, body mass index, smoking and the effect of
genetic polymorphisms on omega-3 status.”” Blood
testing remains the gold standard to determine
omega-3 status in early pregnancy;”> however, this
is expensive, and most laboratories do not report
total serum omega-3 levels as a percentage, leading
to confusion for clinicians providing clinical care.
In New South Wales and Queensland, it costs about
$200 in out-of-pocket expenses to measure omega-3
levels, as the test is not currently eligible for Medicare
benefit.”>** Recently, an alternative approach has
become available using dried blood spot collection
cards (www.omega3index.com.au), which quantifies
whole blood omega-3 levels. This method is
approved by the Therapeutic Goods Administration
and has been validated against traditional gas
chromatography methodology with remarkable
accuracy (1%, 0.99).” This testing approach is more
affordable (~$60) and has a three-day turnaround
time for both analysis and reporting. Although
preterm birth outcomes are linked to different
reference ranges for omega-3 levels in whole blood
compared with serum, this test as well as others
can convert whole blood levels to equivalent serum
levels to mirror reporting standards of SAHMRI to
facilitate smooth implementation. For the first time in
Australia, there is a more affordable option.

Conclusion

Measurement of omega-3 levels is required before
the initiation of omega-3 supplementation to reduce
the risk of preterm birth in pregnant women with
low omega-3 status and to minimise potential harm
in those who are omega-3 replete. Affordable and
accessible testing and consistent approaches to
reporting are required to implement nationwide
programs to reduce preterm births.
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