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Dr Olivia is an Australian medical doctor with an expertise in 

psychoneuroimmunology. She holds positions with innovative medical 

practices and companies internationally. These roles include:

• Director of Functional and Longevity Medicine at Cingulum Health (Aus)

• Chief Medical Advisor at cold atmospheric plasma company Human 

Regenerator (UK)

• Chief Medical Officer at Atlus (Aus)

• Medical Director at mind-body sciences company Liber8 (USA)

• Chief Medical Officer at L'evive Labs (Malaysia)

• Medical Director of Veteran Peace (USA)

• Vice-President of Women in Defence Security Alliance (Fin) 

• Science Director at Sens.ai neurotechnology (Can). 

Dr Olivia is affiliated with longevity clinics LifeSpan Medicine LA, Wellgevity UK, 

and Everest Health Washington DC. Dr Olivia is an Adjunct Senior Lecturer with 

Griffith University’s National Centre for Neuroimmunology and Emerging 

Diseases (Aus), and a faculty lecturer at the Geneva College of Longevity 

Science. She is a Trustee of the British College of Functional Medicine.

About



Our attitudes to life purpose, wellness, salugenesis, and longevity 

(extended lifespan) are philosophical discussions. How you feel about 

death and what aging means to you determines what you do and how 

you tackle the ‘now’ in anticipation of the future. What are your beliefs 

about disease and aging, and the propensity of the body to heal? What 

drives your quest for a longer (presumably, healthier) life?



Inflammaging



Inflammatory Bias



Blood 
Biomarkers
(of Aging and 
Inflammation…)

hs-CRP, ESR, IL-1, IL-6, IL-8, histamine, 
tryptase, TNF-α, Fibrinogen, Procalcitonin, 
Serum Amyloid A, WBC, Neutrophil-to-
Lymphocyte Ratio (NLR), Platelet-to-
Lymphocyte Ratio (PLR), Monocyte-to-HDL 
Cholesterol Ratio (MHR), Soluble CD40 
Ligand (sCD40L), GlycA, Myeloperoxidase 
(MPO), Lipoprotein-Associated 
Phospholipase A2 (Lp-PLA2), Adiponectin, 
Galectin-3, Soluble Urokinase Plasminogen 
Activator Receptor (suPAR), Homocysteine, 
Pentraxin 3 (PTX3), ox-LDL, TMAO, Uric Acid, 
F2-Isoprostanes, matrix metalloproteinases 
(MMPs): MMP-1 (Collagenase-1), MMP-2 
(Gelatinase A), MMP-3 (Stromelysin-1), 
MMP-7 (Matrilysin), MMP-8 (Collagenase-
2), MMP-9 (Gelatinase B), MMP-12 
(Macrophage Metalloelastase), MMP-13 
(Collagenase-3), MMP-14 (Membrane-Type 
1 MMP), MMP-19, Heat Shock Proteins: 
eHSP60, ~HSP70, HSP90, eHSP27, eGRP78… 



1. Subclinical or Low-Grade Inflammation
2. Inflammation in Specific Tissues or Compartmentalisation
3. Timing and Episodic Nature of Inflammation
4. Differences in Individual Immune Responses
5. The Type of Tests Used
6. The Influence of Medications and Lifestyle Factors
7. Inflammation Resolution and Dysregulation
8. Impact of Nutrition and Micronutrient Status

“My Tests are Normal”



Biomarkers:
• Blood
• Physical/ Functional
• Cognitive
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Biomarkers
Standard blood tests, 
Newer insights

Neutrophil-to-Lymphocyte Ratio: a higher NLR is 
a marker of systemic inflammation and is 
associated with worse outcomes in conditions like 
cancer, cardiovascular diseases, and infections.

Platelet-to-Lymphocyte Ratio: associated with 
inflammation and is used as a prognostic marker 
in cardiovascular diseases, cancers, and chronic 
inflammatory conditions.

Monocyte-to-HDL Cholesterol Ratio: reflects 
systemic inflammation and has been linked to 
cardiovascular diseases and metabolic syndrome.

Triglyceride-to-HDL Cholesterol Ratio (TG/HDL): 
A high TG/HDL ratio is strongly associated with 
insulin resistance, metabolic syndrome, and 
increased cardiovascular risk. It reflects an 
imbalance in lipid metabolism and is considered a 
useful predictor of heart disease.



Cystatin C: This marker provides a more accurate 
assessment of kidney function, especially in people 
with muscle mass variations (e.g., athletes, elderly) 
where creatinine levels can be misleading.

BUN-to-Creatinine Ratio: A high ratio can indicate 
dehydration, heart failure, or protein catabolism, while 
a low ratio might suggest liver disease or malnutrition.

Hepcidin: Hepcidin is a peptide hormone primarily 
produced by the liver that controls the absorption, 
distribution, and storage of iron by regulating the 
activity of ferroportin, a protein that exports iron 
from cells into the bloodstream. High hepcidin 
levels can also impact the absorption and utilization 
of zinc and copper due to competition at the 
transport level.

Vitamin D-to-PTH Ratio: Instead of relying on vitamin 
D levels alone, the ratio helps assess how well the 
body is compensating for low vitamin D. If PTH is high 
despite normal calcium, it signals functional vitamin D 
deficiency.

Biomarkers
Standard blood tests, 
Newer insights



Biomarkers
Newer insights 

GlycA: increased levels of this composite signal 
(glycosylation of several acute phase proteins) derived 
from NMRS of serum/ plasma have been linked to 
cardiovascular risk, metabolic syndrome, and overall 
mortality.

F2-Isoprostanes: High levels of F2-isoprostanes in 
blood/ urine indicate oxidative damage to cells and 
tissues, contributing to diseases like cancer, CVD, and 
neurodegeneration. 

Advanced Lipoprotein Testing: Smaller, denser LDL 
particles are more atherogenic and associated with 
higher cardiovascular risk than larger particles

Adiponectin: High adiponectin levels are associated 
with reduced inflammation, improved insulin 
sensitivity. 



Biomarkers
Newer insights 

Insulin-like Growth Factor 1: Both high and low levels of 
IGF-1 have been linked to age-related diseases. Balancing 
IGF-1 is important for reducing cancer risk and promoting 
healthy aging. 

HOMA-IR: This index calculates insulin resistance using 
fasting insulin and glucose levels, offering a more 
sensitive measure often before blood glucose levels 
become abnormal.

TMAO (Trimethylamine N-oxide): A gut microbiome-
derived metabolite. High TMAO levels are linked to 
increased risk of CVD, particularly atherosclerosis. It 
reflects microbiome health (a higher ratio of Firmicutes to 
Bacteroidetes respond more to dietary TMA precursors, 
which can increase TMAO production).

Biological Age Testing: DNA Methylation, Immune Age 
Profiling, Proteomic/ Metabolomic Clocks, Glycosylation 
patterns of IgG

Telomere Length Testing / Omega-3 Index







Physical /
Functional
Biomarkers

1. Grip Strength Measured using a handgrip 
dynamometer.
2. Walking Speed (Gait Speed)
3. Standing Balance and Timed Up and Go (TUG)
4. Chair Rise Test (Sit-to-Stand Test)
5. Flexibility and Range of Motion



6. VO2 Max 
7. Blood Pressure Response to Exercise 
8. Body Mass Index (BMI) and Waist-to-Hip Ratio
9. Muscle Mass and Body Composition inc bone density. DEXA vs peripheral 
quantitative computed tomography QCT (pQCT) and quantitative ultrasound (QUS)



Cognitive 
Biomarkers

1. Cognitive Performance Tests help 
identify early signs of cognitive decline: 
Mini-Mental State Examination (MMSE), 
Montreal Cognitive Assessment (MoCA), 
Trail Making Test (TMT). 

2. Brain Volume and Structural 
Integrity (MRI) 

3. Brain Functional Connectivity (fMRI) 

4. Cerebral Blood Flow (CBF) 

5. Electroencephalography (EEG) 

6. Neurotrophic Factors (BDNF)

7. Cognitive Reserve Indicators 

8. Sleep Quality and Architecture 

9. Cerebrospinal Fluid (CSF)





Timeless Therapies
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1. Sauna and Heat Therapy  

2. Breathwork

3. Fasting and Caloric Restriction

4. Meditation and Mindfulness

5. Yoga, Tai Chi and Qigong

6. Cold Water Immersion 



Ancient Therapies, Modern Assays

Sauna

Heat
Therapy

Hyperthermia 
Therapy



Ancient Therapies, Modern Assays

Sauna use has been shown to: 
• improve HRV, indicating 

enhanced parasympathetic 
activity.

• lower blood pressure
• increase NO, a vasodilator 

that improves blood flow 
and reduces blood pressure, 

• increase HSP70 and HSP90 
levels, providing cellular 
protection and improved 
protein folding. 

• increase Growth Hormone 
and Endorphins



Ancient Therapies, Modern Assays

Breathwork





Breathwork has been 
shown to: 
• improve HRV
• improve oxygen delivery 

and metabolic function
• increase alpha and 

theta waves (on EEG), 
which are associated 
with relaxation, 
meditation, and altered 
states of consciousness

• normalise saliva cortisol 
levels

• reduce pro-
inflammatory cytokines 
like TNF-α and increase 
anti-inflammatory 
cytokines like IL-10.



Ancient Therapies, Modern Assays

Fasting

Restricted Eating 
Windows

Intermittent 
fasting

Extended Fasts

Wet vs Dry





Ancient Therapies, Modern Assays



Ancient Therapies, Modern Assays

Fasting
Intermittent Fasting, Time-Restricted Eating, Extended Fasting – Wet, Dry. 
Associated with benefits such as improved metabolic health, enhanced 
autophagy, and extended lifespan. 

Metabolic Markers
• Glucose, Insulin, and HOMA-IR: insulin sensitivity and glucose metabolism.
• Ketone Bodies (β-Hydroxybutyrate): enhanced metabolic flexibility.
Autophagy and Cellular Health
• LC3 and Beclin-1 Levels: These proteins are markers of autophagy
Hormonal Changes
• Growth Hormone and IGF-1: Reduced insulin-like growth factor 1 (IGF-1) is 

associated with reduced cancer risk and improved longevity.
Inflammatory Markers
• CRP, IL-6, and TNF-α
Microbiome Analysis
• Gut Microbiome Diversity and Composition





Cold Exposure Benefits

BAT

Cold exposure activates brown adipose 

tissue which contain uncoupling protein 1 

(UCP1), which allows them to generate heat 

instead of ATP. Non-shivering 

thermogenesis increases mitochondrial 

activity and promotes mitochondrial 

biogenesis

Metabolic Flexibility

By slightly uncoupling the electron 

transport chain, UCP1 reduces the 

buildup of ROS. Mild uncoupling 

promotes metabolic flexibility.

Antioxidant Enzymes

Cold exposure enhances the expression 

of antioxidant enzymes, such as 

superoxide dismutase (SOD) and 

glutathione peroxidase

Mitochondrial QC

Activation of mitochondrial quality 

control mechanisms, including 

mitophagy (the selective degradation of 

damaged mitochondria

Lipid Metabolism

Upregulation of Enzymes such as CPT1 

(carnitine palmitoyltransferase 1) 

involved in Lipid Metabolism.

PGC-1α

Cold exposure upregulates PGC-1α, a 

master regulator of mitochondrial 

biogenesis and oxidative metabolism. 

NRF1 and NRF2 transcription factors are 

activated by cold exposure and work 

with PGC-1α to promote the synthesis 

of mitochondrial DNA, proteins, and 

respiratory enzymes.



Ancient Therapies, Modern Understanding

The Mitochondria





Circadian Rhythm 



Biophotons

Ultraviolet Region (200-400 nm)
Often associated with high-energy processes within cells, such as 

DNA repair, electron transitions in molecules, and oxidative 

reactions. May influence processes like cell proliferation and gene 

expression.

Visible Light Region (400-700 nm)
The majority of biophoton emissions fall within the visible 

spectrum, particularly in the blue, green, and red light ranges. 

Visible biophotons are typically associated with metabolic 

activities, including mitochondrial function, free radical production, 

and cellular respiration.

Near-Infrared Region (700-1,000 nm)
NIR biophotons are emitted during less energetic cellular 

processes, such as the relaxation of excited states in 

chromophores, and are often linked to deep tissue signaling and 

thermal regulation.









PsychoNeuroImmunologyPNI

Neuroendocrine 
System

Stress and emotions 

influence hormone levels 

which affect immune 

function and metabolism.

Immune System

Psychological states can 

suppress or dysregulate the 

immune system, affecting 

health outcomes.

Psychology and 
Emotional States

Psychological and emotional 

states drive physiological 

processes that contribute to 

or protect against illness.

Behavioral Responses

Behavioral factors can either 

mitigate or exacerbate the 

effects of stress on the body, 

influencing health and 

disease progression.

By understanding how the body and mind work together to perceive, respond 
to, and manage threats, we can develop more effective strategies for health.



Blue Zones Lessons



PNI and Longevity

https://doi.org/10.1016/j.cell.2022.11.001



Genomic Instability

Mechanisms activated by psychological, emotional, and physical stress, drive mutagenesis particularly in 

maladapted cells, enhancing adaptation in challenging and rapidly changing environments. "Stress-

Induced Mutagenesis, Gambler Cells, and Stealth Targeting Antibiotic-Induced Evolution" 

doi: 10.1128/mbio.01074-22

Telomere Attrition

Various chronic stress situations have been associated with shorter telomere length, including caregiving 

for sick children with chronic conditions or elderly dementia patients, major depression, childhood 

adversity, and exposure to intimate partner violence. "Perceived stress and telomere length: A systematic 

review, meta-analysis, and methodologic considerations for advancing the 

field." doi: 10.1016/j.bbi.2016.02.002

Loss of Proteostasis

Chronic stress can disrupt proteostasis, which is the the maintenance of a balanced and functional 

proteome, by impairing the function of molecular chaperones and the ubiquitin-proteasome system. 

"Proteostasis and resilience: on the interphase between individual’s and intracellular 

stress" doi: 10.1016/j.tem.2022.02.003

PNI and Longevity



Stem Cell Exhaustion

Chronic stress negatively impacts stem cell function and regenerative capacity. ”Psychological 

Considerations in Hematopoietic Stem Cell Transplantation” doi: 10.1016/j.psym.2019.02.004

Altered Intercellular Communication

Stress hormones can disrupt cell signaling and communication, leading to systemic inflammation and 

impaired tissue function. For instance, chronic stress can increase pro-inflammatory cytokines, 

contributing to a pro-aging environment. "The geroscience agenda: Toxic stress, hormetic stress, and 

the rate of aging" doi: 10.1016/j.arr.2020.101167

Dysbiosis

The gut-brain axis, influenced by stress, can lead to dysbiosis, an imbalance in the gut microbiome. 

This imbalance is linked to various age-related diseases, including metabolic disorders and 

neurodegeneration. "Stress, depression, diet, and the gut microbiota: human–bacteria interactions at 

the core of psychoneuroimmunology and nutrition" doi: 10.1016/j.cobeha.2019.01.011

PNI and Longevity



Cellular Senescence

Stress can accelerate cellular senescence by increasing the production of reactive oxygen 

species (ROS) and inflammatory cytokines. "Psychoneuroimmunology and aging" 

doi: 10.1159/000022021

Chronic Inflammation

Psychological stress contributes to persistent low-grade inflammation. As described in 

Inflammatory Bias Theory. "The Interplay Between Stress, Inflammation, and Emotional Attention: 

Relevance for Depression" doi: 10.3389/fnins.2019.00384

Epigenetic Alterations

Emotional distress can lead to epigenetic changes, such as DNA methylation and 

histonemodification, which affect gene expression. For example, early-life stress can cause lasting 

epigenetic changes that predispose individuals to age-related diseases. "Genetic and Epigenetic 

Consequence of Early-Life Social Stress on Depression: Role of Serotonin-Associated Genes." 

doi: 10.3389/fgene.2020.601868

PNI and Longevity



Compromised autophagy

Compromised autophagy negatively affects longevity by impairing the body's ability to maintain 

cellular homeostasis, remove damaged components, and protect against age-related diseases. 

"Autophagy as a Cellular Stress Response Mechanism in the Nervous System" 

doi: 10.1016/j.jmb.2020.01.017

Deregulated Nutrient Sensing

Nutrient sensing pathways, such as insulin/IGF-1 signaling and mTOR, are influenced by 

psychological stress. Chronic stress can lead to insulin resistance and dysregulated glucose 

metabolism. "Molecular mechanisms linking stress and insulin resistance"

doi: 10.17179/excli2021-4382

Mitochondrial Dysfunction

Mitochondria are sensitive to stress hormones, and chronic stress can impair mitochondrial function, 

leading to reduced energy production and increased oxidative stress. "Severe life stress, 

mitochondrial dysfunction, and depressive behavior: A pathophysiological and therapeutic 

perspective" doi: 10.1016/j.mito.2020.11.010

PNI and Longevity



Thank you!

www.drolivialesslar.com

wellness@lifespanmedicine.com.au

@drolivialesslar.com

https://liber8.health/our-science/

https://liber8.health/our-science/





