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Chapter 1: Executive Summary

o 2l i

Increased Mortality Protective Effects of Active Inflammation
Risk Omegas Resolution
Higher O6:03 ratios (>10:1) Both omega-6 and Specialized pro-resolving
were associated with a omega-3 fatty acids mediators (SPMs) derived
26% increased all-cause independently fromm omega-3s actively
mortality, as revealed by a demonstrate protective contribute to resolving
UK Biobank study effects against various inflammmation, rather than
involving 85,000 chronic diseases, merely suppressing it,
participants. highlighting their indicating a deeper
individual importance in mechanistic action.
health.

Chapter 1 Summary

Objective: Establish the clinical significance of omega fatty acid ratios in human
health outcomes.

Key Outcome: Understanding that both omega-6 and omega-3 fatty acids provide
independent health benefits, with optimal ratios being crucial for mortality reduction.




Chapter 2: Major Clinical Studies Overview

Study

UK Biobank
Prospective Study
Zhang et al,, 2024

NHANES
Inflammation
Analysis Multi-
centre, 2024

Meta Analysis
Omega-6 CVD
Marklund et al.,
2021

Rheumatoid
Arthritis Study
NHANES Analysis,
2024

Sample
Size

85,000

43,155

40,861

50,352

Design

Prospective
Cohort

Cross
sectional

Meta analysis
RCT

Cross
sectional

Primary Outcome

26% + all cause
mortality with high
06:03 ratio

Both O3 & O6
negatively
correlated with
inflammmation

Individual fatty
acids more
important than
ratios

Both O3 (28% +) &
06 (24% )
protective against
RA

Evidence
Level

Very High

High

Very High

High




Chapter 3: Cardiovascular Disease
Outcomes

3.1 UK Biobank Prospective Analysis (n=85,000)

Study Design

Prospective cohort with median follow-up of 12.9 years

26% 14% 31%

All-cause mortality Cancer mortality CVD mortality
Increase (HR 1.26, 95% ClI 1.14- Increase with high 06:03 Increase with imbalanced
1.39) ratios ratios

3.2 Meta-Analysis of Omega-6 Interventions
(n=40,861)

Surprising Finding b

Omega-6 fatty acid supplementation showed
protective effects:

e CVD mortality: 6% reduction (RR 0.94, NS)

e Myocardial infarction: 13% reduction (RR 0.87)

e Key Insight: Individual fatty acid effects more
important than ratios




Chapter 4: Inflammatory Markers & Silent
Inflammation

4.1 Key Biomarker Responses

Inflammatory
Marker

C-Reactive Protein
(CRP)

Interleukin-6 (IL-6)

TNF-a

Specialized Pro
Resolving
Mediators

Omega-3 Effect

15-20% « (3.6g/day
EPA+DHA)

10-12% + vs 36%
placebo

Marginal « at high
doses

200% t increase

Breakthrough Discovery

Omega-3 fatty acids are converted

to Specialized Pro-Resolving
Mediators (SPMs) including
resolvins, protectins, and maresins

that actively resolve inflammation

rather than simply suppressing it.

Omega-6 Effect

Variable (context
dependent)

Generally
decreased

Variable

Minimal effect

Clinical
Significance

Primary CVD risk
marker

Key inflammatory
cytokine

Major
inflammatory

mediator

Active resolution

mediators



Chapter 5: Rheumatoid Arthritis &
Autoimmune Conditions

5.1 NHANES Rheumatoid Arthritis Study (n=50,352)

Unexpected Finding

Both omega-6 and omega-3 fatty acids showed independent protective effects.

28% 24%

Omega-3 Omega-6
Reduced RA Risk Reduced RA Risk

5.2 Meta-Analysis of Omega-3 in RA Treatment

Benefit Area Impact

Tender Joints Significant improvement

Lipid Profiles Enhanced (reduced triglycerides)
Acute-Phase Reactants Limited effect (CRP, ESR)

Clinical Implication

Absolute intake, not ratio, may be key for autoimmune protection.




Chapter 6: Athletic Performance &
Recovery

6.1 Systematic Review of Athletic Populations
(n=1,452)

Current Status

e Lessthan 1% of athletes achieved optimal omega-3 index (>8%)

e 32% had deficient omega-3 status (<4%)

3@

Enhanced Muscle Protein 8?\ Reduced Recovery Time
Synthesis

Faster recovery between training
Omega-3 supplementation supports sessions and competitions
muscle building and repair processes

in athletes
[n,é Improved Endurance Capacity OLQ\ Decreased DOMS
Enhanced cardiovascular efficiency Reduced delayed onset muscle
and oxygen utilisation soreness through anti-inflammatory

effects

6.2 Athletic Performance Protocols

Optimal Dosing for Athletes

e EPA+DHA:1-2g/day at 2.1 EPA:DHA ratio
e Duration: Minimum 6-8 weeks for measurable effects

¢ Population Response: Greater benefits in recreational vs elite athletes




Chapter 7: Evidence-Based Clinical Dosing

Protocols

7.1 Population-Specific Recommendations

General 1-2g/day Target O6:03 ratio: <511
Population

Inflammatory 2-4g/day Ratio emphasis: 2.1 EPA:DHA
Conditions

Athletic 1.5-3g/day Omega-3 index and recovery
Performance metrics

7.2 Laboratory Assessment Protocol

Biomarker Normal Range Optimal Range
Omega-3 Index 4-8% >8%

AAEPA Ratio 5-151 <51

CRP <3 mg/L <1 mg/L

IL-6 <3.4 pg/mL <2.0 pg/mL

Min. 8-12 weeks for
biomarker changes

Monitor inflammatory
biomarkers at 8-12

weeks

Higher doses during
intensive training

Clinical Significance

RBC EPA+DHA levels

Inflammatory balance

Systemic inflammation

Inflammatory cytokine



Chapter 8: Safety Profile &
Contraindications

8.1 Safety Data from Clinical Trials

Established Safety Profile

EPA+DHA up to 5g/day: Generally well tolerated
Most commmon side effects: Mild gastrointestinal symptoms
Bleeding risk: No clinically significant increase at therapeutic doses

Drug interactions: No major interactions reported

8.2 Contraindications & Precautions

Active Bleeding Disorders Scheduled Major Surgery

Use with caution and monitor closely for Consider temporary discontinuation 1-2
any bleeding complications weeks before surgery

Fish/Seafood Allergies Anticoagulant Therapy
Contraindicated for marine-derived Monitor INR more frequently when
products; consider algae-based initiating omega-3 supplementation

alternatives




Chapter 9: Future Research Directions &
Precision Medicine

9.1 Current Research Gaps

O\'l
g =
N \
Genetic Variability Optimal Ratio Determination
Individual differences in fatty acid Population-specific and ethnicity-based
metabolism (FADS1/FADS2 requirements

polymorphisms)

A

SPM Therapeutics Precision Nutrition

Direct supplementation with pro- Biomarker-guided fatty acid interventions

resolving mediators

9.2 Emerging Therapeutic Concepts

(® The Fat-1Mouse Model Insights

Transgenic research demonstrates that endogenously balanced 06:03
ratios (1:1) provide superior protection against metabolic syndrome,
IBD, and chemotherapy toxicity.

) Chapter 9 Summary

Objective: |dentify future research directions and emerging concepts in omega fatty
acid therapeutics.

Key Outcome: The field is moving towards precision medicine approaches that
account for genetic variability and individual metabolic differences.



Chapter 10: Clinical Practice Integration

Guidelines

10.1 Patient Assessment Protocol

01

Initial Evaluation

Baseline Assessment: Omega-3 index,
inflamTnmatory markers

03

Dietary Assessment

Current fatty acid intake patterns

10.2 Monitoring Schedule

Baseline

Complete fatty acid profile,
inflasnmatory markers

6 months

Comprehensive reassessment

02

Risk Stratification

CVD risk, inflammatory conditions, athletic
status

04

Supplement History

Current omega-3 supplementation

8-12 weeks

Omega-3 index, CRP, clinical
response

Annually

Maintenance monitoring




Chapter 11: Patient Counselling Key Points

Both omega-6 and
omega-3 fatty acids
can be beneficial

Educate patients that
the goal is not to
eliminate omega-6 fatty
acids but to achieve
proper balance

Duration matters -
minimum 8-12 weeks
for effects

Set realistic expectations
about timeline for
seeing benefits

Focus onincreasing
omega-3 rather than
restricting omega-6

Emphasise adding
beneficial omega-3
sources rather than
strict dietary restrictions

Quality of
supplements is
critical for clinical
outcomes

Recommend third-party
tested, pharmaceutical-
grade supplements

Individual responses
vary - monitoring is
essential

Explain the importance
of follow-up testing to
assess individual
response



Chapter 12: Clinical Conclusions & Key
Takeaways

12.1 Evidence-Based Recommendations

Target 06:03 ratios Ensure adequate Monitor inflammatory
below 4:1 omega-3 intake biomarkers

For optimal mortality 1-2g EPA+DHA daily To guide therapy and
reduction based on large rather than restricting assess response
prospective studies omega-6

Consider SPM pathways Account for individual factors

In therapeutic planning for resolution- Genetics and metabolic status influence
based therapy optimal ratios

12.2 Paradigm Shift in Clinical Approach

Evolution Towards Precision Nutrition

The field is evolving from simple ratio optimisation toward precision nutrition
approaches that account for individual factors

CE Individual Inflammatory Status z Genetic Factors
Personalised assessment of baseline Affecting fatty acid metabolism and
inflammmatory markers individual requirements

63@ Specific Health Conditions flf\ Biomarker-Guided Interventions
Tailored therapeutic goals based on Rather than population averages for

individual health status optimal outcomes




Chapter 13: Technical Appendix - Primary
Research Sources

Study Category

Mortality
Outcomes

Cardiovascular
Meta-Analysis

Inflammation
Markers

Rheumatoid
Arthritis

Athletic
Performance

SPM Research

Inflammation
Resolution

Dosing Studies

Primary Reference

UK Biobank Study
(Zhang et al., 2024)

Omega-6 CVD Risk

(Marklund et al., 2021)

NHANES Analysis (2024)

NHANES RA Study
(2024)

Systematic Review
(2020)

Metabololipidomics
(2018)

SPM Clinical Study
(2020)

EPA+DHA Dose
Response (2014)

Access Link

elLife Sciences

PMC

Frontiers Nutrition

Clin Exp

Rheumatol

PMC

Nature Sci Reports

Circulation

Research

PMC

Evidence
Grade

A

B

A



Chapter 14: Professional Guidelines &

Resources

American Heart
Association

Omega-3 Clinical
Guidelines for

cardiovascular health and

prevention strategies

Visit AHA Guidelines

ISSFAL

International Society for
Study of Fatty Acids and
Lipids - research and
clinical standards

Visit ISSFAL

GOED

Global Organisation for
EPA and DHA - quality
standards and industry
guidelines

Visit GOED

14.1 Additional Professional Resources

Clinical Practice Tools

e Omega-3index testing protocols

e Patient assessment questionnaires

e Dosing calculators and guidelines

e Monitoring schedule templates



https://www.heart.org/
https://www.issfal.org/
https://goedomega3.com/

Chapter 15: Quality Assurance &
Supplement Standards

15.1 Third-Party Testing Requirements

R R U

Purity Testing Potency Verification Oxidation Status

Heavy metals, PCBs, dioxins, EPA and DHA content Peroxide value and anisidine
and other contaminants accuracy and stability value testing

15.2 Pharmaceutical Grade Standards

Key Quality Indicators

USP (United States Pharmacopeia) verification
NSF International certification
IFOS (International Fish Oil Standards) rating

GMP (Good Manufacturing Practice)
compliance

120 -
80
40 -
O~
Purity EPA+DHA Oxidation
Content Resistance
B Pharmaceutical B Standard Grade

Grade




Chapter 16: Cost-Effectiveness Analysis

16.1 Healthcare Economic Impact

$2.4B 15% $180

Annual CVD Costs Hospitalisation Reduction Annual Supplement Cost
Potential savings with In patients with adequate High-quality pharmaceutical
optimal omega-3 status omega-3 levels grade omega-3

16.2 Return on Investment Analysis

$4,500.00
$3,000.00

$1,500.00 4

R

T
5

5000 Ye'ar 1 Yeallr 2 VYear 3 Year 4 Year
B Healthcare Savings [ Supplement Costs




Chapter 17: Special Populations

17.1 Pregnancy & Lactation

Maternal Benefits

¢ Reduced preterm birth risk

e Lower postpartum depression

¢ |Improved maternal heart health

17.2 Paediatric Populations

Infants (0-12m) DHA vital for brain (breast milk/formula).
Toddlers (1-3y) 100-150mg DHA daily for cognitive dev.
Children (4-12y) 200-300mg EPA+DHA for growth.
Adolescents (13-18y) Adult dose for continued dev.

17.3 Elderly Populations

Cognitive Protection Cardiovascular Anti-inflammatory

Reduced dementia & Benefits Effects

cognitive decline. Protection against age- Reduced chronic
related heart disease. inflammation from

ageing.




Chapter 18: Implementation Strategies &
Clinical Workflows

18.1 Healthcare System Integration

— —0—

Electronic Health Record Integration Laboratory Partnerships

Automated omega-3 index tracking and Streamlined testing protocols and result
alerts for deficiency interpretation

Clinical Decision Support Patient Education Materials
Evidence-based dosing Standardised resources for patient
recommendations and monitoring counselling and adherence

schedules

18.2 Quality Metrics & Outcomes Tracking

90+

604
304
[

Omega-3 Testing Optimal Index Patient Adherence Clinical Outcomes

Quality metrics demonstrate successful implementation
with room for improvement in achieving optimal omega-3
index levels across patient populations.




Chapter 19: Final Recommendations &

Future Outlook

19.1Immediate Action Items for Clinicians

Assess Current Practice

Evaluate current omega-3 testing and

supplementation protocols

Update Protocols

Revise clinical protocols based on latest

evidence

Implement Testing

Begin routine omega-3 index testing for

high-risk patients

Monitor Outcomes

Track patient responses and adjust

protocols accordingly

19.2 The Future of Omega Fatty Acid Medicine

Genetic Testing

Personalised dosing based on
FADS polymorphisms

Precision Nutrition

Individualised fatty acid
therapy protocols

D=le

SPM Therapeutics

Direct supplementation with
specialised pro-resolving
mediators

Al-Driven Protocols

Machine learning for
optimal dosing
predictions

Advanced Biomarkers

Real-time inflammatory status

monitoring




Primary Research Papers & Meta-
Analyses

1. UK Biobank Prospective Study (Mortality Outcomes)
2. https://elifesciences.org/articles/90132

3. NHANES Inflammation Analysis
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.20
24.1410154/full

4. Meta-Analysis Omega-6 and Cardiovascular Disease
https://pmc.ncbi.nlm.nih.gov/articles/PMC8924827/

5. Rheumatoid Arthritis NHANES Analysis
https://www.clinexprheumatol.org/article.asp?a=20672

6. Athletic Performance Systematic Review
https://pmc.ncbi.nim.nih.gov/articles/PMC7760705/

7. Meta-analysis: Omega-6/3 Inflammation and CVD Risk
https://www.thelancet.com/journals/eclinm/article/P11S2589-
5370(21)00277-7/fulltext

8. Specialized Pro-Resolving Mediators Research
https://www.nature.com/articles/s41598-018-36679-4

9. Clinical Study on Inflammation Resolution & SPMs
https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.119.315506

10. EPA+DHA Dose Response Study
https://pmc.ncbi.nim.nih.gov/articles/PMC4156902/

11. Review: Omega-3 Intake and Mortality
https://pmc.ncbi.nIm.nih.gov/articles/PMC8308533/



https://elifesciences.org/articles/90132
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2024.1410154/full
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2024.1410154/full
https://pmc.ncbi.nlm.nih.gov/articles/PMC8924827/
https://www.clinexprheumatol.org/article.asp?a=20672
https://pmc.ncbi.nlm.nih.gov/articles/PMC7760705/
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00277-7/fulltext
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(21)00277-7/fulltext
https://www.nature.com/articles/s41598-018-36679-4
https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.119.315506
https://pmc.ncbi.nlm.nih.gov/articles/PMC4156902/
https://pmc.ncbi.nlm.nih.gov/articles/PMC8308533/

Additional Relevant Reviews and

Expert Guidelines

Omega-6/3 Ratio Research

Omega-6/3 Ratio: Health
Implications (OCL Journal)
https://www.ocl-

journal.org/articles/ocl/full_ht
mI/2010/05/0cl2010175p267/ocl
2010175p267.html

Rheumatoid Arthritis
Research

Systematic Review - Omega-3
for Rheumatoid Arthritis
https://pmc.ncbi.nim.nih.gov/a

rticles/PMC7362115/

Athletic Performance
Studies

Omega-3 Index in Athletes
https://journalofexerciseandnu

trition.com/index.php/JEN/arti
cle/view/194

Precision Nutrition Research

Frontiers in Nutrition — Fat-1
Mouse (Precision Nutrition
Research/Gene Interaction)
https://www.frontiersin.org/jo

urnals/nutrition/articles/10.338
9/fnut.2025.1575323/full



https://www.ocl-journal.org/articles/ocl/full_html/2010/05/ocl2010175p267/ocl2010175p267.html
https://www.ocl-journal.org/articles/ocl/full_html/2010/05/ocl2010175p267/ocl2010175p267.html
https://www.ocl-journal.org/articles/ocl/full_html/2010/05/ocl2010175p267/ocl2010175p267.html
https://www.ocl-journal.org/articles/ocl/full_html/2010/05/ocl2010175p267/ocl2010175p267.html
https://journalofexerciseandnutrition.com/index.php/JEN/article/view/194
https://journalofexerciseandnutrition.com/index.php/JEN/article/view/194
https://journalofexerciseandnutrition.com/index.php/JEN/article/view/194
https://pmc.ncbi.nlm.nih.gov/articles/PMC7362115/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7362115/
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2025.1575323/full
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2025.1575323/full
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2025.1575323/full

Professional Reference Sites for
Clinical Use

ISSFAL GOED

International Society Global Organization
American Heart for the Study of Fatty for EPA and DHA
Association Omega-3 Acids and Lipids (COED)
Guidelines (ISSFAL) https://goedomega3.
https://www.heart.o https://www.issfal.or com
rg g

() These professional reference sites provide
and clinical recommendations for omega-3 fatty acid
supplementation and research applications.


https://www.heart.org/
https://www.heart.org/
https://www.issfal.org/
https://www.issfal.org/
https://goedomega3.com/
https://goedomega3.com/

