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Evidence and Outcomes

1 Birth outcomes Strongest clinical evidence

Preterm birth

2 Neurodevelopment Promising, domain-specific signals

Attention and physiology

3 Practice and policy Translation depends on delivery

Dose, timing, baseline supply, access
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DHA and EPA: Related & Distinct Roles

DHA 22:6 n–3

Neural and retinal membranes

Focus of prenatal dose trials

EPA 20:5 n–3

Lipid signaling and

inflammatory regulation

NIH ODS, Omega-3 Fatty Acids Fact Sheet



DHA supply connects pregnancy with infancy



Preterm Birth: A Growing Problem
Regional and worldwide trends in preterm birth between 2010 and 2020



Omega 3s Reduce Risk (2018)

42%

Birth before 34 weeks

Early preterm birth

11%

Birth before 37 weeks

Preterm birth

10%

Low birthweight

Birthweight <2,500 g

Relative risk reductions, not absolute changes. Middleton et al. Cochrane. 2018. CD003402



Susan Carlson, PhDByron Gajewski, PhD

ADORE Trial: DHA Supplementation 
Primary Outcome: Significant reduction in early preterm birth



ORP Trial: DHA Supplementation (Australia)
Primary Outcome: No overall reduction in early preterm birth

WHAT CHANGES THE INTERPRETATION

Baseline supply Low-status subgroups showed 

benefit

Adherence Assigned dose and consumed 

dose can differ

Thresholds Exact decision boundaries 

retain uncertainty

Makrides et al. NEJM. 2019.

Carlson et al. 2021, 2023.

Makrides et al. BJOG. February 2020.

Omega‐3 fatty acid supplementation in pregnancy: baseline omega‐3 status and EPTB



FADS Indel: Genetic Variation in Fatty Acid Status 



FADS Indel: ADORE PTB Rates

Li et al. PLOS Medicine. Oct 2026. 



Maternal physiology: An emerging outcome

Christifano et al. J Nutr. 2022;152:2708–2715. PMID 35953431
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KUDOS Study: Infant Attention
Kansas University DHA Outcomes Study (KUDOS)



                           

                                                   

PANDA Study: Fetal Neurodevelopment



PANDA Study: Infant Visual Learning
PANDA FOLLOW-UP • 2025

215 infants at 4 and 6 months

Shorter looking during habituation

No effect on gap–overlap task or infant HR

Colombo et al. 2025. PMID 40791013. Conceptual artwork. 10



PANDA Study: Infant Brain Outcomes

241
maternal–infant dyads

SECONDARY ANALYSIS • 2025

DHA status

Choline

Lutein / zeaxanthin

1 month Auditory responses

DHA status related to selected ERP 

measures

6 months Visual responses

Nutrient interactions suggest a broader 

dietary context

Christifano et al. Clin Nutr ESPEN. 2025;68:417–422. PMID 40412614



Early signals and later cognition are different questions

Physiology EEG and autonomic measures

Infant behavior Specific attention tasks

Later cognition Broad cognitive outcomes remain mixed

DOMInO: Makrides et al. 2010. KUDOS follow-up: Colombo et al. 2019.
12



N3RO and ImNut: Infant Development and Cognition

N3RO

DHA

Higher IQ at 5 years

Respiratory safety findings

complicate interpretation

ImNuT • 2025

ARA + DHA

No significant difference

at 2 years

Different regimen,

population, and endpoint

Gould et al. NEJM. 2022;387:1579–1588; Gunnarsdottir et al. Clin Nutr. 2025;51:198–205





Clinical Practice Guidelines: 
Omega 3 Fatty Acids and Preterm Birth

Cetin and Carlson et al. 2024. PMID: 38070679 



Omega 3 Intake Screening

7
questions

Clinical integration in

3,610 prenatal patients

ROUTINE-CARE OBSERVATIONAL COHORT

1 Assess

Seafood + all DHA supplements

2 Classify

Low supply using a validated tool

3 Recommend

Specify and document the daily dose

4 Follow up

Access, tolerance, and actual use

7-question DHA-FFQ: Christifano et al. 2023; clinical integration in 3,610 patients, ASN 2026



Preterm Birth Rates by DHA Intake
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p<0.001

3.5% 3.0%

14% 11%

EPTB
PTB

FULL TERM 
BIRTH

87.6%
n=3,161

12.4%
n=449

3.3%
n=118

Christifano DN,  et al. Current Developments in Nutrition. 2026;10. doi: 10.1016/j.cdnut.2026.108620.



Food and Supplements
8–12 oz/week

U.S. example: lower-mercury fish

salmon, sardines, trout, herring

FDA/EPA fish advice; Cetin et al. 2024; NIH ODS. Illustrative meal.
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• How EPA and DHA act to support optimal physiology and 

resilience

• Biomarkers of EPA and DHA status and how these change 

with increased EPA and DHA intake – effect of dosing and 

timing

• Some of the health benefits of EPA and DHA

• Why increased intake of EPA and DHA is important to promote 

and support health and well-being across the life course

To cover



EPA

and

DHA

Long chain

Highly unsaturated

Special/unique 

properties



EPA and DHA influence how cells work

EPA and DHA

EPA and DHA in 

cell membrane

Membrane

structure

Membrane 

protein 

function
Signals

Genes expressed

Proteins produced
Cell & tissue 

responses

Bioactive lipid mediators



EPA and (especially) DHA are 

poorly synthesised in humans

 

-> preformed dietary sources are important 



Assessment of EPA and DHA status

• Omega-3 index (EPA+DHA in erythrocytes): < 4% is undesirable and 

> 8% is desirable (based on CVD risk and outcomes especially CHD)

• Omega-3 index is related to dietary intake of EPA+DHA (higher intake 

-> higher index)

• Omega-3 index is related to levels of EPA and DHA in some tissues 

including the heart

• Omega-3 index is related to many health outcomes (higher index -> 

better outcome)

• So omega-3 index is a marker of intake, tissue levels and health



The global omega-3 index map

Schuchardt et al.  (2024) Prog. Lipid Res. 95, 101286



EPA+DHA levels are low in many countries 

=> there is a health cost to this



Low intake of EPA and DHA is estimated to be the SIXTH biggest 

dietary contributor to DALYs and to mortality 

Lancet (2019) 393, 1958-1972



Increasing EPA+DHA intake increases the EPA and DHA 

content of blood lipids, blood cells, and many tissues 

including liver, heart & skeletal muscle – effect is dose, 

time and tissue dependent



• RCT, n = 210 healthy 

participants aged 18 to 70 yr

• Placebo vs 3 doses of 

EPA+DHA

• One year

• Fatty acids measured in 9 

pools at 9 timepoints

• -> Dose & time course of 

incorporation of EPA and DHA 

into 9 different body pools

Platelets

Browning et al. (2012)  Am. J. Clin. Nutr. 96, 748-758



EPA and DHA influence how cells work

EPA and DHA

EPA and DHA in 

cell membrane

Membrane

structure

Membrane 

protein 

function
Signals

Genes expressed

Proteins produced
Cell & tissue 

responses

• EPA and DHA usually low in 

membranes

• Increased intake results in more EPA 

and DHA in membranes (dose and 

time dependent) – often replace 

arachidonic acid (less eicosanoid 

precursor -> effects on inflammation, 

immunity, thrombosis, bone turnover, 

pregnancy duration etc)

• Alter membrane fluidity and raft 

formation 

• Transcription factors sensitive to EPA 

and DHA:

• NFB (inflammation)

• PPARs (inflammation & 

metabolism)

• SREBPs (metabolism)



Through these mechanisms

EPA and DHA can influence …

• Visual function

• Cognitive function

• Metabolism

• Inflammation

• Immune responses

• Oxidative stress

• Blood coagulation

• Organ function (e.g. Heart, Liver, Lung, Muscle)

• Wound healing

• ……





There is robust, including recent, evidence that increased 

intake and higher status of EPA and DHA are associated 

with decreased risk of developing coronary heart disease 

(mainly large association studies)

Innes & Calder (2020) Int. J. Mol. Sci. 21, 1362.

Djuricic & Calder (2025) Curr. Atheroscl. Rep. 27, 116. 



Relevant cardioprotective actions of EPA and DHA

(demonstrated through RCTs)

• Decreased blood triglycerides

• Increased HDL-cholesterol

• Larger, less atherogenic LDL particles

• Decreased blood pressure

• Decreased inflammation

• Decreased heart rate

• Increased heart rate variability

• Decreased thrombosis

• Improve endothelial/vascular function



High grade 

inflammation

Low grade 

inflammation 

and 

Inflammageing

Rheumatoid 

arthritis

IBDs

Asthma

Allergy

Multiple 

sclerosis

Cancer 

cachexia

Sepsis

Atherosclerosis and 

vascular disease

Insulin resistance

and type-2 diabetes

Cognitive decline

Cancer

Altered body composition

(obesity; sarcopenia)

Immune decline



Insulin 

resistance 

& type 2 diabetes

Atherosclerosis & 

vascular disease

Inflammageing

Cognitive decline, 

mental health 

& well-being

Cancer

Altered body 

composition  

& loss of mobility

Immune decline 

& increased 

susceptibility 

to infections

Calder et al. (2017) Ageing Res. Rev. 40, 95-119



Arachidonic acid 

in phospholipids

Eicosanoids

EPA & DHA 

in phospholipids

Hydroxy-EPAs and -DHAs,

Resolvins,

protectins 

and maresins

Extracellular 

EPA and DHA

PPAR-NFB

Cytokines

Chemokines

Adhesion molecules

Cyclooxygenase 2

Inducible nitric oxide synthase

Matrix metalloproteinases

Inflammatory 

stimulus

Free EPA & DHA Free arachidonic acid

Raft 

assembly

Extracellular 

arachidonic acid

C
E

L
L

 M
E

M
B

R
A

N
E

TLR4

NUCLEUS

mRNANFB

EPA and DHA 

have multiple 

anti-

inflammatory 

effects



EPA and DHA produce specialised pro-resolution 

mediators (SPMs): resolvins, protectins & maresins

EPA DHA

18-Hydroperoxy-EPA

18-Hydroxy-EPA

RvE1, RvE2 RvE3

14-Hydroperoxy-DHA

MaR1, 

MaR2

17-Hydroperoxy-DHA

17-Hydroxy-DHAPD1

RvD1, RvD2, RvD3,

RvD4, RvD5, RvD6

COX-2/Aspirin

   Or Cyt P450

5-LOX                   15-LOX

COX-2/Aspirin               12-LOX

Or Cyt P450

5-LOX



Insulin 

resistance 

& type 2 diabetes

Atherosclerosis & 

vascular disease

Inflammageing

Cognitive decline, 

mental health 

& well-being

Cancer

Altered body 

composition  

& loss of mobility

Immune decline 

& increased 

susceptibility 

to infections

EPA & DHA



Kip and Parr-Brownlie (2023) Front. Neurosci. 17, 1092537





Prospective cohort 

Cross-sectional



Beydoun et al. (2014) BMC Public Health 14, 643

Higher EPA+DHA is associated with lower risk of AD 



Increased EPA and DHA in the diet

Altered fatty acid composition of blood and cell membranes

(more EPA & DHA)

Improved cell & tissue “phenotype”

Improved health, resilience or clinical outcome



Tested combinations of daily EPA+DHA (1 g), vitamin D 

and exercise for 3 years on DNA methylation based 

biological clocks

(2025) 5, 376-368



EPA and DHA slowed biological ageing based on 

3 out of 4 of the clocks: a gain of 3 months in 3 years





EPA+DHA support

optimal 

function and health

across the 

life course







Continue the CRN-I Symposium Series
NEXT: 5 NOVEMBER 

 Choline

 Hybrid program alongside CCNFSDU45 in Nuremberg, Germany
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