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Bach JF et al NEJM 2002        Bach JF et al Nature Rev Immunology 2017       Serhan CN et al JCI 2018

Inflammatory Diseases have Replaced Infectious Diseases

Arthritis

Neurodegenerative disease
Alzeimer’s, Parkinson’s,

Depression

Obesity
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Cardiovascular disease

OHSU 
CPD



Diseases where Inflammation is now thought to 
be a major etiology of the disease !

• Diabetes

• Obesity

• Metabolic syndrome

• Heart disease

• atherosclerosis

• Neuropsychiatric

• Depression

• Anorexia nervosa

• Alzheimer’s

• Parkinson’s 

• Hepatic diseases

• Non-alcoholic fatty liver

• cirrhosis

• Infectious disease

• General, TB, Malaria 

• Asthma

• Allergy 

• Inflammatory Bowel Disease

• Autoimmune diseases

• Peptic ulcer disease 

• HIV / AIDS

• Cancer  

• Carcinogenic diets

• Metabolic effects (cachexia)

• Metastasis

• Critical Care / Surgery

• Trauma

•  Pancreatitis

• Sepsis

•  ARDS / ALI 

• COVID

• Aging (inflammaging)

• etc etc etc 
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Attempts at altering inflammation in hospitalized patients 
• Corticosteroids

• Sepsis
• ARDS
• Community acquired pneumonia

• Interleukin-6 and IL-1 receptor antagonists
• Tocilizumab and sarilumab

• Occasionally used for COVID-19 and cytokine release syndrome, widely mixed results 
• REMAP-CAP trial showed decrease mortality and organ failure “if” started early, within 24 hours of admission

• Primarily data is in RA

• Janus Kinase (JAK) inhibitors 
• Several trials have shown improved mortality outcomes 

• Cochrane Database  of Systematic Reviews found JAK inhibitors decrease mortality at 28 and 60 days 
• In combination with glucocorticoids tx for “hyperinflammation” appears to be best results 
• IDSA and NIH have recommended baricitinib for hospitalized patients with COVID-19 

• β blockers (Propranolol)  – non-specific β adrenergic antagonist 
• Primarily in burns 

• IVIG 
• Modulation of macrophage activity, inhibits GM-CSF-STAT5 activation, promotes IL-10, blocks Fc receptors on immune cells
• Induces autophagy in blood mononuclear cells 

• Complement inhibition 
• Primarily  targeting C3 – some data in COVID 19 

• NSAIDs (Naproxen (Aleve), Ibuprofen (advil, motrin)  celecoxib (Celebrex), indomethacin (Indocin, tivorbex) etc_
• NOT recommended in ICU patients- side effects and inhibition of SPM formation  

• ASA – which inhibits proinflammatory eicosanoid formation AND stimulates synthesis of SPMs 
• Nutritional strategies
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Is the Western Diet the Driving Force for these Inflammatory 
Diseases ?
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Nutrients / compounds with immune and 
metabolic activity 

• Vitamin C

• Vitamin E

• Zinc

• Selenium

• Probiotics

• Prebiotics

• Omega-3 FA

     (EPA/DHA)

•  Carnitine

• Curry paste

• Resveratrol 

• Nucleotides

• Glutamine            Echinacea 

• Arginine  Garlic 

• Taurine  Boswellia 

• Cysteine  Tumeric 

• Willow Bark Saffron

• Leucine  Shark cartilage

• Threonine            Ginger 

• Glutathione Licorice

• Creatine  Chamomile 

• Caffeine  Capsaicin 

• Glucosamine       SCFAs  
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The early concepts regarding fish oils came from these classic studies 

Inuit children in Greenland  1975

1971

1976
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Lipid Choices in Clinical Medicine 2025:
Can lipid choice alter the metabolic responses in clinical setting ?  

• Lipid Substrate
• SCFA (2 to 6 carbons)

• acetate, butyrate, proprionate most common 

• Increase metabolic utilization 

• Metabolic products of microbiome fermentation 

• MCT  (6 to 12 carbons)

• Dual absorption via portal and lymphatics

• Decrease lipogenesis 

• no acyl-carnitine carrier required for β oxidation

• Rapid clearance via oxidation

• Utilization of  MCT > LCT in times of metabolic stress

• Thermogenic and ketogenic 

• LCT (14  to 20 carbons)

• Omega 3
• SPM’s

• Omega 6 
• EFA easily met 

• Omega 9
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van der Hee B et al Trends Micro 2021

Martindale R et al Curr Opin Nutrition Met Care 2025

SCFA effects on metabolism and immunoregulation
Regulation of gene expression for ICAM-1 and     

E-Selectin on endothelial cells 
Activates G-protein-coupled receptors

GPR41, GPR43
Reduces mucosal inflammation
Regulates trans-epithelial fluid transport 
Strengthens epithelial defense barrier 
Lowers cholesterol 
Decreases insulin resistance 
Improves recovery in I/R injury 
Regulator HDAC (anti-mitogenic activity)
Known transporters described in colonic 
mucosa
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Relative Inflammation Scale  

Olive oil

Safflower oil

Soybean oil

Medium chain 
triglyceride oil

Fish oil

More inflammatory

Less inflammatory

Calder PC et al JPEN 2020

Martindale RG et al JPEN 2020 

Vanek VW et al Nutr Clin Pract 2012

Anti-inflammatory

SCFA 
(Butyrate)

SPM’s
Inflammation Resolution

ProinflammatoryOHSU 
CPD



Simopoulos AP. Biomed Pharmacotherapy 2002
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These changes in type 
of lipid and quantity  
dramatically change 
cellular physiology 

Fat quantity in diet 

nearly doubles

Omega 6: Omega 3 ratios in 
various populations

Population ꙍ6/ꙍ3 

Paleolithic 0.79

Greece <1960 1.5

Current Japan 4

Current India, 
rural

6

Current India, 
urban

15

Current US 17

Current UK, N 
Europe 

45

What can be done with Nutrition ?
Enteral Nutrition
Bioactive lipids

Pre, Pro, and Postbiotics OHSU 
CPD



EPA and DHA

EPA and DHA in 

cell membrane

Membrane

structure 

Membrane 

protein 

function 
Signals

Genes expressed

Proteins produced
Cell & tissue 

responses

• Altered expression and 

activation of signalling 

proteins at multiple levels:

• Cell membrane

• Cytosolic receptors

• Nucleus 

Slide courtesy of Phil Calder 

Why is this ratio of Omega 6 to Omega 3 so important 

to consider?
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Zhang Y et al eLife 2023 

Omega 6 to Omega 3 Ratio and All Cause Mortality 

UK Biobank Study 
502,384 subjects with 85,425 subjects with complete data on PUFA followed for 4 years (2006 to 2010)
14% decrease Cancer mortality and 31% cardiac mortality  --- 26% decrease in all cause mortality 
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Mechanisms:
a closer look 

1) Cell membranes
• lipid rafts
• Membrane fluidity 

2) Nucleus 

3) Mitochondria

4) Autophagy / 
mitophagy 
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JAMA 2020

• RCT 8 Swiss Hospitals N=1950

• Personalized nutrition vs SOC hospital food 
• protocol-guided individualized nutritional support to reach protein and energy goals (intervention 

group) or standard hospital food (control group).

• End points 

• 30 day mortality (primary)

• Level of inflammation based on CRP (3 levels, low-moderate-high) 

• Results
• Personalized nutrition decreases mortality across entire study groups

• Highest level of inflammation reported no benefit or effect of nutritional support

Is modulation of inflammation a laudable goal in numerous human maladies ? 
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Merker M et al JAMA 2020

Low inflammation 

Moderate inflammation High inflammation
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What happened here?
 wrong nutrient ?    wrong timing ?    wrong patient ?

Merker M, et al. “Association of Baseline Inflammation with effectiveness of Nutritional Support…” 

JAMA Network Open. 2020; 3(3):e200663.

30 day mortality in patients with Highest level of inflammation 30 day mortality in patients with moderate inflammationOHSU 
CPD



What happened here?
 wrong nutrient ?    wrong timing ?    wrong patient ?

Merker M, et al. “Association of Baseline Inflammation with effectiveness of Nutritional Support…” 

JAMA Network Open. 2020; 3(3):e200663.
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15 Ventilated 

ICU Pts

Labeled AAs: Phe, Tyr, Leu (IV and enteral) 

• Myofibrillar protein synthesis did not differ

• Amino acid availability did not differ 

• Incorporation of amino acids into muscle was 60% 

less in inflamed ICU patients 

vs
10 Healthy 

controls

Arterial and muscle samples were 

measured. 

Inflammation as a Predictor of Response to Nutrition

Chapple L. American J Resp and Critical Care Med 2022 

Lee-anne Chapple
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1. Peng P et al J GI Surgery 2012                

2. Kirk PS et al J Surg Res 2015 

3.  Okumura S et al Surgery 2015 

4. Mundi M et al Nutr Clin Practice 2019 

5.  Xiao J et al JAMA Surg 2020                                     

6. Schlossse KA et al Am Surg 2019

7. Moisey LL et al CC 2013

8. Prado CM et al Ann Med 2018

9. Ji Y et al Jour Crit Care 2018

10. Bear D et al CCM 2021

11. van Rooijen MMJ WJS 2019

12. Jogiat UM et al Ann Surg 2023

Diseases now proven to have correlated body 
composition to outcome:

● Colorectal Cancer

● Pancreatic Cancer

● Esophageal Cancer

● Lymphoma

● Elderly trauma in ICU

● Hepatoma
● Lung Cancer

● AWR and Ventral Hernia

● Liver Transplant

● 30 d mortality in sepsis

● Patients requiring ECMO  

● COVID 

● etc?

Maintaining Lean Body Tissue is Critical to Outcome !!

Can Dietary Changes Make a Difference ?
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RCTs show omega-3s promote lean mass and muscle mass

Bird JK et al Clin Nutrition 2021

What can be done to reduce the inflammation ? 

OHSU 
CPD



Miotto PM et al FASEB J 2019

★ 4 wk 5 gm FO supplement pre immobilization and 2 weeks during immobilization

Note: no decrease in 

mitochondrial 

respiration in Omega 

3 FA group  
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McGlory C et al. (2019) FASEB J 33, 4586-4597

Omega-3 group lost less 

muscle (quadriceps) 

during immobilisation

Omega-3 group improved 

muscle protein synthesis 

during immobilisation 

was higher with omega-3s• 2.97 gm EPA + 2.03 gm DHA per day

• 8 weeks 

OHSU 
CPD



Amino acids

Amino 
acid 

transporter

mTOR

Muscle protein 
synthesis

EPA and DHA incorporated 
into cell membrane

(Increased fluidity)

EPA / DHA
    SPMS

Inflammation

Muscle protein 
breakdown

Extracellular EPA and DHA
GPCR

RvE 1-3  RvD1-6  NPD1  MaR 

NFB

NFB

PPAR gamma 
activation

Cytokines, 
chemokines, 
COX-2, MMPs

Ubiquitin-
proteasome 

system

MuRF
MuRF – muscle ring finger protein

Upregulation of gene participates in SM atrophy

Therdyothin A et al  Marine Drugs 2023

Berger M, Calder P, Martindale R Critical Care 2024 (modified)

Recchiuti A et al Int J Molecular Sci 2020

Julliard WA, Sime PJ et al Seminars in Immunology 2022

Nucleus
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Inflammation: Acute or Chronic:
How can we enhance inflammation 

resolution 

Time

Initiation Phase Resolution Phase
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Chronic Inflammation 
Impaired resolution

     

Self-resolving
 Inflammation
    Host Protective

Hyperdynamic response:
Sepsis, Major Surgery, Cancer, 

Infection, Trauma, 
Autoimmune Ds etc 

Diabetes, Aging, ARDS, Obesity, Chronic Critical 
Illness, Cirrhosis, Valvular heart disease, 
Atherosclerosis, Rheumatoid arthritis, 
Periodontal disease, NAFLD  etc, etc

Cytokines
Chemokines
ROS, NO 

Failed resolution 

Multiorgan failure 

Cytokine storm

Restoration of homeostasis

Macrophage activation OHSU 
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Inflammation has two phases: 
Initiation and resolution

Initiation

phase

Resolution
phase

TIME

Biological 
on / off systems

“Resolution is a 

biosynthetically active 
process that is initiated by 
SPMs, including resolvins, 
maresins, and protectins”

Charlie Serhan

SPM = specialized pro-resolving mediator
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A change in focus on inflammation: 

Inflammation’s Stop Signals 

Science 2015 – Charlie Serhan 
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Tissue injury:

Surgery, 

Cancer, 

Infection, Trauma, 

Autoimmune 

Diseases

Acute 
inflammation

Chronic 
inflammation

Tissue damage
Persistent infection

Autoimmune disease

Inflammation

Resolution

Tissue repair, 

Healing

Serhan CN, Levy BD.  J Clinical Investigations 2018

Chiang N et al Essays in Biochem 2020

Resolvins,

Protectins

Maresins

(SPMs)

Charlie Serhan 

Created with BioRender.com

SPM = specialized pro-resolving mediator; IL-10 = interleukin 10; ROS = reactive oxygen species;

PMN = polymorphonuclear
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Serhan CN Molecular Aspects of Medicine 2017

Chiang N et al Essays in Biochemistry 2020

Serhan CN et al Seminars in Immunology 2022

SPMs are not in 

diet, they are 

produced in-vivo 

from FO substrates 

primarily DHA and 

EPA 

SPM = specialized pro-resolving mediator; EPA = eicosapentaeoic acid, DHA = docosahexaenoic acid
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Specialized pro-resolving mediator (SPM) 
synthesis is evolutionarily conserved

• SPMs function at nanogram (10-9) to picogram (10-12) levels

Chiang N et al Essays in Biochemistry 2020

Serhan CN et al Biochim Biophys Acta 2015SPM = specialized pro-resolving mediator
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General Surgery Intensive Care

Fish Oils (EPA and DHA) and SPMs in Patient Care 2025

Where to begin ?

Cancer CV Disease

Burns /

Wound healing 

Traumatic Brain Injury, 

Neurosurgery,

Mood disorders, 

Neurodegenerative diseases, 

Postop cognitive function 

Pain
Bacterial and viral 

Infections/ sepsis

Trauma 

Orthopedic Surgery

Tissue regeneration

Chronic inflammatory Diseases

Oral Surgery ObesityAsthmaRheumatoidIBD
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Pro-Resolving Mediators Activate G-protein Receptors 

Chiang N, Serhan CN 

Essays in Biochemistry 2020

LX = lipoxan; LT = leukotriene; RV = resolvin; 

GPCR = G protein-coupled receptor; Ca = calcium; 

ALX/FPR2 = formyl peptide receptor 2; DRV GPR32 

= G protein-coupled receptor 32; ERV = 

endogenous retrovirus; ChemR23 = chemerin

Receptor 23; BLT1 = LTB4 receptor 1; PMN = 

polymorphonuclear; LX =lipoxan; TG = transgenix, 

KO = knockout 
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Gold S, Martindale R Current Gastroenterology Reports 2025
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Muscle injury models of traumatic or 

surgical loss of skeletal muscle leads to 

chronic inflammation and fibrosis 
• Macrophage and neutrophil infiltration 

• Macrophages are critical regulators of tissue repair

– lack of polarization to M2 

• Lack of M1 transition to M2 leads to limited 

regeneration

RvD1
• Limits degree of inflammation

• Enhanced regeneration

• Enhanced PMN clearance 

• Modulated stem cell response

Tx with Maresin 1 
• Augments macrophage polarization 

(conversion from M1 to M2) 

• Ameliorates fibrosis 

• Improved myogenesis 

• Enhanced recovery of muscle strength 

SPMs and Muscle Regeneration 

eLife 2023

JCI Insight 2020OHSU 
CPD



SPMs – as the downstream metabolites of DHA/EPA have 
multiple beneficial effects seen in muscle metabolism ?

• Systemic effects
• Decrease in insulin resistance 
• Increase resolution of inflammation, via multiple mechanisms  

• Membrane and cytosolic effects:
• Incorporation in cell membrane lipid rafts 
• Changes in AA transport via mTOR mechanisms
• Altering intracellular kinase activity
• GPRC to alter and enhance pro-resolution signals 
• Dampen NFKB activity 
• Enhance polarization from M1 to M2 

• Potential mitochondrial effects:
• Attenuation of mitochondrial protein content and ADP-stimulated respiration with 

immobilization model 
• Incorporation of DHA and EPA in mitochondrial membranes alters mitochondrial 

protein synthesis/bioenergetics
• Incorporation into mitochondrial membranes maintains sensitivity to ADP 

Markworth JF et al JCI Insight 2020

Baker LA et al J Cellular Biochem 2018 
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SPMs and multiple benefits in realm of pain control !

• Opioids and NSAIDS have potential detrimental side-effects post op 

• Animal models:
• Decrease pain in inflammatory models – incisional, bone fracture 

• Neuropathic pain – thoracotomy, amputation

• Multiple models
• RvD1 RvD2 decrease muscle incisional pain

• RvD1 and RvD2 decrease post thoracotomy pain 

• RvD1, RvD2, and MaR1 tibial bone fracture model decrease pain 

• Systemic treatment with RvD1 prevented cognitive decline 

1) SPMs do not interfere with normal pain perception

2) SPMs serve to restore homeostatic balance without suppressing physiologic pain 

Ji RR Ann Rev Pharm Tox 2023 
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Ji RR. Ann Rev Pharm and 

Toxicology 2023

SPMs in Pain models
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The FEBS Journal 2021

• SPMs are physiologic immunoresolvents that actively
resolve inflammation by:
• Limiting neutrophil influx

• Stimulating phagocytosis
• Enhanced bacterial killing and clearance

• Efferocytosis of apoptotic neutrophils and cellular debris by macrophages (M2) 

• SPMs:
• prevent collateral tissue damage

• promote tissue repair and regeneration 

• lower antibiotic requirements without side effects

The FEBS Journal 2021
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Jordan PM, Werz O. The FEBS Journal 2021
Dyall SC et al. Progress in Lipid Research. 2022

Anti-microbial functions of SPMs

OHSU 
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SPMs: Stroke, TBI, CNS Hemorrhage, Post-op Cognitive Decline 

• SPM (NPD1) counteracts pro-inflammatory 
microenvironment following brain injury       
 “Neuroprotective”

•  SPM’s Decreases:
• Stroke damage 

• PMN entering into injured brain
• induction of COX-2 and NFkB
• Injury (neuronal cell death) in the penumbra
• Neuroinflammation

• Increase CNS cell survival
• Activation of pro-apoptotic pathway
• Induction of pro-survival proteins 
• Promotes macrophage/microglia polarization to M2 phenotype 

• Ameliorates  cognitive impairment  post TBI (RvD1)
• Induces mitophagy

• Increase clearance of necrotic cells 

Terrando N et al  FASEB J 2013, Asatryan A, Bazan NG J Biol Chem 2017

Bazan NG et al NY Acad Science 2017, Jun B et al Sci Reports 2017

Bhattacharjee S et al Sci Adv 2017, Valente M et al Molecules 2022

Reid MM  et al Scientific Rep 2023

“ Decreases Neuroinflammation” 
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Washington Post 2024
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So J et al Current Developments in Nutrition 2020

Neuroscience Research 2022

Frontiers in Neuroscience 2019

Neuropsychopharmacology 2023
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Li W et al PNAS 2023

Vessels red :  Neutrophils - Green 

Vascular leakage diminished with RD1 

What about 

Transplant ? OHSU 
CPD



Nat Rev Cardiol. 2019;16:389-406

OHSU 
CPD



Godson C NEJM 2020

MCTR – Maresin conjugates in tissue regeneration

What about reactive airway 

disease ?OHSU 
CPD



What about SPMs 

and Cancer ?OHSU 
CPD



Could SPMs be one of the nutritional agents to target the 
adverse metabolic influences of cancer ?

• Possible protective role in Ca development and progression
• Cancer allows or stimulates persistent inflammation

• Cancer shows defective inflammation resolution signals 

• SPMs have both direct and indirect actions in cancer 
• Direct on epithelial cells 

• Indirectly on cancer associated stroma 

• SPM’s implicated in multiple steps of neoplastic progression
• Cell proliferation/survival

• Inflammation

• Key target for SPM 

• Angiogenesis

• Key target for SPM -– decrease VEGF, HIF-1, 

• Metastasis 

Eltweri AM et al Clin Nutr 2017

Prevete N et al Pharm Res 2017

Gilligan MM et al PNAS 2019  

OHSU 
CPD



• Cancer treatment is a double edge sword:
• Cancer therapy reduces tumor burden by killing tumor cells

• Treatment creates tumor cell debris that stimulates inflammation and tumor growth
• Increase metastatic disease in animal models 

• Debris-stimulated tumors were inhibited by anti-inflammatory and pro-resolving 
lipid mediators 
• Resolvin D1 (RvD1), RvD2, or RvE1

• Enhancing endogenous clearance of tumor cell debris is a new 
therapeutic target in cancer therapy

Journal of Experimental Medicine 2018

OHSU 
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PNAS 2019

SPMs represent a new class of endogenous  antitumor mechanisms 

Differentiating between 

suppression and resolution of 

inflammation is highly relevant in 

cancer biology

OHSU 
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JCI 2019 
LLC=Lewis lung carcinoma    Mouse model 
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• Chronic inflammation creates a favorable environment that fuels carcinogenesis and cancer 
progression

• Macrophages are key actors of both inflammation and its active resolution due to their plastic 
phenotype

• Conventional cancer therapy (chemo/radiation) increases cancer-related inflammation by 
inducing massive tumor cell death, and activation of TAMs. TAMs can support tumor 
progression and immune escape, or therapy resistance. Exosomes seems to be one of 
mechanisms  

• SPMs can promote inflammation resolution in cancer and improve anticancer treatments, 
limiting the ability of the TAMs to support tumor  

• TAMs’ re-education toward an antitumor phenotype by using SPMs this creates a new line of 
endogenous mediators in cancer treatment

Frontiers in Immunology 2021

Multiple mechanisms of TAMs including the “do-not-eat-me” signal SIRP/CD47

TAMs promote development via exosomes  

TAM = tumor-associated macrophage 

OHSU 
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• SPM can play crucial role in controlling inflammatory process and inhibiting angiogenesis 

• Altering neoplastic progression via cell proliferation

• Inflammatory control

• Altering angiogenesis 

• Changing metastatic potential 

• Significant potential for SPMs in cancer prevention and therapy 

• Prevention via modulating “tumor environment” 

– Macrophage phenotype M1, decrease VEGF, TAMs etc 

• Chemo, radiation, surgery 

• Preventing metastasis

– Clearing tumor debris
Prevete N et al Pharm Res 2017

Greene ER, Serhan CN et al Prostaglandins Lipid Mediators 2011

Sulciner ML et al J Experimental Medicine 2018

Ungaro F et al Cancers 2020

Panigraphy D et al JCI 2019Created with BioRender.com

Where are we in regards to SPMs in cancer management ?
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Kim N et al Int J Molecular Sci 2024

Al-Shaer AE et al J Nutrition 2022

Obese individuals have decrease in serum and neutrophils SPMs

 High fat diets decrease SPMs and weight loss increases SPMs

Animal models RvD1 and D2 appear to have most potent activity 

against metabolic diseases associated with obesity

 -reducing inflammation

 -enhancing insulin sensitivity OHSU 
CPD



Kim N et al Int J Molecular Sci 2024
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Kim N et al Int J Molecular Sci 2024
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0

Shorter ICU stay
ICU length of stay significantly reduced by 1.95 days27

Shorter hospital stay
Hospital length of stay significantly reduced by 2.14 days27

Lower relative risk of infections 
40% significant reduction in relative risk of infection rate 

in non-ICU and ICU patients27

 

Lower relative risk of sepsis 
56% significant reduction in the risk of sepsis27

27. Pradelli L et al. JPEN J Parenter Enteral Nutr. 2020;44(1):44-57 

ICU, intensive care unit; PN, parenteral nutrition

Critical Care Medicine 2024OHSU 
CPD



Can oral intake of Fish Oils or SPMs alter tissue 
concentration to a clinically relevant levels ?

pilot study in which ten healthy subjects enrolled and received a single dose

of 6 g of an oral SPM-enriched marine oil emulsion

Biochimie 2020

“the relationship of specific intakes of EPA and DHA to enhancement in the appearance of 

specific SPMs is not clear and needs a more thorough investigation”
OHSU 
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Circulation Research 2020

Findings:
Time and dose dependent increase in 

blood SPMs

Dose dependent increase in neutrophil 

and monocyte phagocytosis

 

Reduction in adhesion molecule 

expression 

OHSU 
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What about IVLE options for lipid delivery ?

• SMOF (FDA approved in USA 2016)  (soy, MCT, olive oil, fish oil)

• 15% fish oils 

• Omegaven (FDA approved in children 2018)  

• 100% fish oils 

Intralipid vs Omegaven vs control

American J Clin Nutrition 2022

Am J Physiol Gastrointestinal Liver Physiology 2013

OHSU 
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What is the evidence that SPM’s have a role in the concept of 
immunonutrition ?

• Decreases postop edema pain, neuropathic pain, cancer pain etc (1)

• SPM serum profiles linearly correlated with outcomes in obesity, pregnancy and ICU(2)

• SPMs are key to appropriate host response both viral and bacterial infections (3, 4)

• Enhance bacterial killing by macrophages and neutrophils
• Increase antimicrobial peptides
• Disrupts biofilm production 
• Potentiates action of antibiotics 

• Accelerates removal of inflammatory and necrotic debris (5,6)

• Seen in cancer therapy (radiation and chemo) trauma, and surgery 

•  RvD1 reported to decrease post-op cognitive decline (7)

• Enhances conversion M1 to M2 macrophages (resolution macrophages) (8)

1. Ji RR et al Ann Rev Pharm and Toxicololgy 2022

2. Dalli J Molecular Biol 2017, Dali J CCM 2017

3. Chiang N et al Essays in Biochem 2020

4. Thornton JM et al Molecules 2021

5. Baidoo JNE Int J Molecular Sci 2021

6. Sulcinar ML et al J Exp Med 2018

7. Terrando N et al FASEB J  2013   

8. Shay AE et al PNAS 2021 
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What do we do in our surgical nutrition clinic 
TODAY ?

• Depending on timing we start Mediterranean Diet 
• High fiber foods 

• Anti-inflammatory diet  

• Commercially available probiotic yogurt and / or kefir

• Relative increase in protein  

• 30 days before surgery start 4 to 5 gm / day EPA/DHA 

• Preop immune/metabolic modulating formula 5 days preop 

• Aggressive individualized resistance exercise program 

OHSU 
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Resolution Physiology Will Become Part of Clinical Practice 

The goal of resolution physiology is to stimulate the host 

innate response to accelerate microbial clearance, limit 

collateral tissue damage and stimulate tissue regeneration.

 Personalized profiling of resolution metabolomes and 

subsequent  specific SPM treatment could provide precision 

focused immune modulation and metabolism

Seminars in Immunology 2022 

Small M, Serhan CN et al Seminars in Immunology 2022 
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Perretti and Dalli J Annu Rev Pharmacol Toxicol. 2023 Jan 20;63:449-469.JDALLILAB© 2025

Multiple attempts to block response to cellular response 
to toxic stimuli 

Slide courtesy of Jes Dalli 

Limitations:
•  Excess inhibition

•  leading to immunosuppression

• Tissue/organ damage 

• Autoantibodies to biologics 

• Partial response in patients 

OHSU 
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SPMs via their 
receptors Reprogram 

Immune Cells 
responses to limit 
inflammation and 

repair tissues 

JDALLILAB© 2025

SPMs

Perretti and Dalli Annu Rev Pharmacol Toxicol. 2023 Jan 20;63:449-469.

Slide courtesy of Jes Dalli 
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Future Targeting 
of Resolution 

Pathways 

• ARDS

• Ischemia reperfusion

• Firefighters/ military personnel exposed to toxic smoke 

• Ongoing COVID-19 –Data already available

• Cancer management during surgical and medical treatment 

• Obesity associated proinflammatory omental tissue 

• “fibromyalgia”

OHSU 
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Key Take Home Messages
• Inflammation is killing us
 
• Inflammation resolution is biosynthetically active process 

• Initiating and enhancing inflammation resolution is now well described with 
multiple mechanisms of action, methodically proven via human biosynthetic 
models and studies. 
• Anti-inflammation does not equal pro-resolution 

• SPMs yield a plausible answer to many unresolved questions regarding down 
stream mechanisms for omega 3 fatty acids (immunonutrition)

• Use of Bioactive lipids will yield an entire new set of precision immune and 
metabolism focused nutritional therapeutics (my opinion)
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Thank You!

martindr@ohsu.edu
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What about harm---Fish oils and coagulopathy: Yes – No- Maybe ?
• Agren JJ et al Prost Leuko EFA 1997

• supplement at moderate levels no effect on coags (in-vitro)
• Bender NK et al J Thrombosis and Thrombolysis 1998 

• Placebo controlled PRT – dose response of FO in patients on warfarin (3gm and 6gm) 
• No difference on coags in subjects receiving warfarin 

• Hvas AM (Center for Haemophila and Thrombosis) Danish Med J 2017
• Meta-analysis of 52 studies: 32 in healthy subjects, 20 in patients undergoing surgery 
• In-vitro in healthy subjects minor reduction in platelet aggregation 
• In surgical patients: NO increase in bleeding and no increase in transfusion requirements during or after surgery 

• Akintoye E et al Circulation: CV Quality Outcomes 2018
• N=1516 pts, PRPCT 8 to 10 gm/day preop then 2gm/d post-op
• NO increase in perioperative bleeding, reduced # of PRBC transfusions 

• The higher levels of omega-3 FA had lower bleeding 
• Jeansen S et al Clinical Nutrition 2018 

• Meta-analysis of 8 clinical trials, n > 600, doses up to 10gms per day is safe 
• No evidence of concern of bleeding, no adverse bleeding episodes 

• Nicholls SJ et al JAMA 2020 
• PRPCT 4 gm EPA/DHA in patients on statins, significant # on anti-plt therapy (n=13,078 randomized multinational trial)
• No effect on bleeding risk 
• No benefit in decreasing number of adverse cardiac events 

• Javaid M et al J Am Heart Association 2024 
• Meta-analysis of RCTs – N=120,643 patients from 11 RCTs 
• Omega-3 supplements not associated with increase bleeding 
• Antiplatelet therapy made no difference in bleeding 
• Very high dose purified EPA may have slight increase bleeding, modest clinical significance 
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