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Technical Issues & Clinical Questions

• Please type any technical issue or 
clinical question into either the 
“Chat” or “Questions” boxes, making 
sure to send them to “Organizer” at 
any time during 
the webinar.  

• We will be compiling your clinical 
questions and answering as many as 
we can the final 15 minutes of the 
webinar.  

DISCLAIMER: Please note that any and all emails 
provided may be used for follow up correspondence 

and/or for further communication.



Need More Resources? 
Ensure you have an account!



Filomena Trindade, MD, MPH, ABFM, ABOIM
April 25, 2018

Are You Tired of Being Tired?

The views and opinions expressed herein are solely those of the presenter and do not necessarily represent those of Genova Diagnostics. 
Thus, Genova Diagnostics does not accept liability for consequences of any actions taken on the basis of the information provided.



• Review of the HPA axis

• Define what CAR is and how it is related to HPA axis

• Use case review to discuss what to do with an altered CAR

Objectives



Diurnal Cortisol Testing: Normal 

Cortisol
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Salivary testing – most common method



• Arousal (STAGE 1)
– Rapid increases in catecholamines (alarm molecules)
– Slower increases of corticosteroids (stress steroids)

• Adaptation (STAGE 2)
– Sustained increased levels of corticosteroids and alarm molecules
– Altered glucose tolerance, blood pressure, thyroid and sex hormone 

metabolism

• Exhaustion (STAGE 3)
– Degenerative diseases characterized by the adverse influence of 

corticosteroids and alarm molecules

Selye’s General Adaptation Syndrome:
The Three Stages of Stress

Selye H. 1956. The stress of life. New York: McGraw-Hill Book Co.



Correlation with Laboratory Values

• Stage 1 - Alarm phase / normal adaptation 
– Both cortisol and DHEA increase with stress
– Cortisol can elevate at any or multiple points
– DHEA may be normal or elevated

• Stage 2 - Resistance phase / early decompensation
– Cortisol increases; more persistent patterning
– DHEA can be normal, elevated, or may start to gradually decline

• Stage 3 - Exhaustion phase / late decompensation
– Adrenal insufficiency - low cortisol and DHEA 
– Depression and exhaustion



• The Cortisol Awakening Response (CAR) is an increase of about 50% 
in cortisol levels occurring around 30 (30-45 per some studies) minutes 
after awakening in the morning

• Gradual decline of cortisol throughout the day, reaching a nadir 
in late evening

• Inter-individual variability in both the cortisol profile and CAR in 
response to physical stress

• CAR response within a given individual seems to be consistent, 
as long as confounding variables are properly controlled, such as time 
of waking, sex, and age

What is the Cortisol Awakening Response (CAR)?



• First established by Pruessner, et al, in 1997

• Previous studies have suggested that the daily CAR provides 

energy in anticipation of upcoming demands

CAR-continued

Adam EK, et al. Psychoneuroendocrinology. 2009;34:1423—36.

Fries E, et al. Int J Psychophysiol. 2009;72(1):67-73.

Hellhammer DH, et al. Psychoneuroendocrinology. 2007; 32(1):80-6.

Kudielka BM, et al. Psychoneuroendocrinology. 2003;28:35–47.

Pruessner JC, et al. Life Sci. 1997;61:2539–49.



Cortisol Sampling Time Point

Sleep Medicine Reviews 18 (2014) 215e224. 



Scenario #1
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Scenario #4
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Scenario #4





Stability and reliability of the CAR has been studied and 
found to be stable with some exceptions and has been 

suggested to be used to examine and asses the HPA axis 
function in various disorders



“In most healthy people morning awakening is associated 
with a burst of cortisol secretion: the cortisol awakening 
response (CAR). It is argued that the CAR is subject to a 

range of physiological regulatory influences that facilitate 
this rapid increase in cortisol secretion.”



Moderate sampling delays will shift assessment of the CAR just 
sufficiently along the time axis to not impact upon 

measurement of the first sample but to remove the immediate 
post-awakening latent period from CAR estimates-whilst 

retaining later estimates of elevated cortisol secretion. The 
implication from these results is that accurate CAR measures 
can only be determined from data with strict adherence to 

commencement of saliva sampling following awakening.



What are the Causes of Adrenal Dysfunction 
and Alteration of the CAR? 
• Traumatic emotional events
– Stress at work
– Early Life 

Emotional/Physical/Sexual abuse
• Physical trauma
• Chronic sleep deprivation
• Infections
• Dysbiosis/Microbiota changes
• Aging
• Inflammatory diseases

• Toxins
• Acute physical illness
• EMF/Dirty Electricity
• Nutritional insufficiencies
• Food intolerance or sensitivity
• Altered biotransformation
• Hormone Imbalance
• Genetics/SNPs

Copyright 2012 Filomena Trindade, MD.



"Overall, we found that in healthy participants, low-to-
moderate adversity in childhood is associated with altered 

basal HPA activity in adulthood. Our findings indicate that even 
low levels of childhood adversity may predispose individuals to 

disease associated with HPA dysregulation in later life.”



“Significant associations between SMC and diurnal 
measures of cortisol in cognitively intact elderly 
suggest that hypothalamic-pituitary-adrenal axis 

dysfunction may contribute to early neuropathologic
changes in older adults who complain of memory 

decline undetected on neuropsychological testing.”



“Therefore, targeting HPA axis dysfunction in 
the earliest stages of neurodegeneration could 

lead to disease modification prior to clinical 
manifestations and loss of independence.”



“The cortisol awakening response, with age 
and education, was associated with a 

diagnostic change to MCI.”



“Disturbed sleep through forced nocturnal 
awakening appears to have little effect upon 

the CAR in healthy individuals…shift work 
results in modifications to the CAR.” 



“Among participants with DM, cortisol curve 
parameters suggestive of higher hypothalamic-

pituitary-adrenal (HPA) axis activity and dysfunction 
were associated with higher HbA1c. In non-diabetic 
participants, greater HPA activity was paradoxically 

associated with lower insulin resistance.”



“Depression is associated with cross-sectional and 
longitudinal alterations in the diurnal cortisol curve, 
including a blunted cortisol awakening response and 
flattening of the diurnal cortisol curve. Flattening of 

the diurnal cortisol curve is also associated with 
insulin resistance and type 2 diabetes mellitus.”



“The cortisol awakening response (CAR) has been associated with 
depression and a broader range of internalizing problems.”



"This study replicated the common finding of 
elevated morning cortisol and reduced CAR 

reactivity in MDD”



“Currently, the discrepancies observed in the 
literature make interpretation of the findings 

and future recommendations difficult.”



"Participation in the retreat was found to 
be associated with decreases in self-

reported anxiety and depression as well 
as increases in mindfulness."





What are the Causes of Adrenal Dysfunction 
and Alteration of the CAR? 
• Traumatic emotional events

– Stress at work
– Early life emotional/physical/sexual 

abuse

• Physical trauma
• Chronic sleep deprivation
• Infections
• Dysbiosis/microbiota changes
• Aging
• Inflammatory diseases

• Toxins
• Acute physical illness
• EMF/dirty electricity
• Nutritional insufficiencies
• Food intolerance or sensitivity
• Altered biotransformation
• Hormone imbalance
• Genetics/SNPs

Copyright 2012 Filomena Trindade, MD.



• Tier #1: The Foundation
– Lifestyle modification-KEY 
– Nutritional support with wholesome food (fresh, whole, unprocessed, organic, colorful -

phytonutrient spectrum (servings, fermented, high fiber, nuts and seeds) 
– Targeted dietary interventions – personalize your elimination diet and plan
– Mind / body / spirit equilibrium
– Exercise: adjust for stage

• Tier #2: Supplements/nutraceuticals
• Tier #3: Botanicals/adaptogens

– Adjust for stage or hypo vs hyper cortisol

• Tier #4: Hormonal replacement

My Clinical Approach to Treatment of Adrenal Dysfunction
The 3 or 4 Tiered Approach: 





• 54 yo male with progressive fatigue and low 
motivation. Having more difficulty waking up and 
“getting going” in the morning. Has very successful 
own business. Works long hours, lack of exercise 
except walking. Finding “cannot handle stressful 
situations like  I used to” and, “I don’t recover from 
stress like I used to.”  Memory is not as sharp as used 
to be especially with respect to business deals.

• PMH: Low back pain resolved with PT

• Meds: none

Case Study





Initial Treatment
• Diet/Nutrition
– 10 servings veg/2 fruits
– 35g fiber
– Zn and Se support foods

• Nutraceuticals
– MVI
– B Complex
– Magnesium
– Vitamin C
– Methyl B12 IM
– CoQ10
– Glutathione support

• Lifestyle Modification
– Yoga
– HRV
– Time for Self
– Spiritual practice
– Exercise



Repeat Salivary Adrenal Profile (3 months later)



What would you do now?



Repeat Salivary Adrenal Profile (8 months later)



Questions?

Explore

WWW.GDX.NET 
for more information and 

educational resources, including… 

LEARN GDX – Brief video modules
LIVE GDX – Previous webinar recordings

GI University – Focused learning modules
Conferences – Schedule of events we attend
Test Menu – Detailed test profile information

________

MY GDX – Order materials and get results

Lahnor Powell, ND, MPH
Moderator

Filomena Trindade, MD, MPH
Presenter



US Client Services:  800.522.4762
UK Client Services: 020.8336.7750

Please schedule a complimentary appointment with one 
of our Medical Education Specialists for questions related to:
– Diagnostic profiles featured in this webinar

– How Genova’s profiles might support patients in your clinical practice

– Review a profile that has already been completed on one of your patients

We look forward to hearing from you!

Additional Questions? 



May 23, 2018
Case Studies: HPA Axis and the Gut
Michelle Maddux, ND

Register for upcoming LIVEGDX Webinars online at WWW.GDX.NET

Upcoming LIVEGDX Webinar Topics
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