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Pharmacist Learning Objectives

1. Discuss the various factors that contribute to the rise of
depression and anxiety.

2. Review the bidirectional gut-brain connection and its effect on the
gut-brain axis.

3. Discuss personalized, evidence-based dietary and nutraceutical
interventions for managing mental health.



Pharmacy Technician Learning 
Objectives
1. Discuss the various factors that contribute to the rise of

depression and anxiety.
2. Review the bidirectional gut-brain connection and its effect on the

gut-brain axis.
3. Identify personalized, evidence-based dietary and nutraceutical

interventions for managing mental health.



This review suggests that the huge research effort based on the 
serotonin hypothesis has not produced convincing evidence of a 
biochemical basis to depression. This is consistent with research on 
many other biological markers. 

We suggest it is time to acknowledge that the serotonin theory of 
depression is not empirically substantiated. 

Mol Psychiatry. 2022;10.1038/s41380-022-01661-0



Pharmaconutrition
Let’s make it a thing!



Mental Health includes

https://www.cdc.gov/mentalhealth/learn/index.htm

https://www.who.int/en/news-room/fact-sheets/detail/mental-health-strengthening-our-response

Emotional, 
psychological, 

and social well-
being

Affects how 
we think, 

feel, and act

Determine 
our resilience



Depression & 
Anxiety

Incidence and pharmaceutical 
overview



https://www.nimh.nih.gov/health/statistics/major-depression



Anxiety Disorders

The most common mental illness in the U.S. 

Affects 40 million (18.1%) adults age 18+

Types of anxiety disorders:
• Generalized Anxiety Disorder (GAD)
• Panic disorder
• Social Anxiety Disorder
• Specific Phobias
• Obsessive-Compulsive Disorder (OCD)
• Post-traumatic Stress Disorder (PTSD)

https://adaa.org/understanding-anxiety/facts-statistics



Generalized Anxiety Disorder
(GAD)

Persistent and excessive worry about various things

Affects 6.8 million adults

Women twice as likely to be affected

The disorder comes on gradually and can begin across the life cycle, 
though the risk is highest between childhood and middle age

https://adaa.org/understanding-anxiety/generalized-anxiety-disorder-gad



Anxiety and Depression: Ranked top 
10 causes of the global burden of 
disease
Anxiety disorders and depression often seen together

• Nearly ½ of those diagnosed with depression also diagnosed with an anxiety
disorder

In 2019:
• 4.7% of adults aged 18+ reported regular feelings of depression
• 11.2% reported regular feelings of worry, nervousness, or anxiety

August 2020 to February 2021:
• an increase in the proportion of adults reporting recent anxiety or depression

symptoms from 36.4% to 41.5%

https://www.psychiatrictimes.com/view/mental-health-america-crisis
Adv Nutr. 2020;11(4):890-90
https://adaa.org/understanding-anxiety/facts-statistics



Mental Health IS Just Health

Between 2010 and 2015 

• Surge in prevalence of depression, GAD, and social anxiety among adolescent/college adults
• Surge in suicide deaths
• Those living in rural areas most impacted, greater social isolation, limited access to proper

mental health care

Those with severe mental disorders (including major depression):

• Have a reduced life expectancy of up to 10–25 years
• Higher risk of developing obesity and metabolic syndrome

Rates of mood and anxiety disorders have increased between 1990 and 2015
• Despite increased treatment and medication

J Neuro Res. 2019;97:1223–1241.
Front Psychiatry. 2018;9:513. 



Conventional 
Therapeutic 
Approaches 
for 
Management 
of D/A



Standard of Care: Mild-Mod 
Depression

Pharmacotherapy plus psychotherapy

Mild-to-moderate depression
• American Psychiatric Association (APA) and National Institute for Health and Care Excellence

(NICE) both recommend psychotherapy as an initial treatment option (APA Category I)
• APA considers antidepressants an initial treatment choice (APA Category I), NICE recommends

antidepressant if:
• Unresponsive to psychosocial intervention
• Recurrent depression,
• Or if low-level symptoms present of ≥ 2 years
• Additional reasons to consider antidepressants include family history, prior response to

antidepressants with good efficacy and tolerability, or patient preference

DynaMed. Record No. T116638, Major Depressive Disorder (MDD); [updated 2018 Nov 30]



Standard of Care: GAD

Psychological & Pharmaceutical Therapies

Options for psychological therapies (counseling)
• Cognitive behavioral therapy (CBT)
• Psychodynamic psychotherapy
• Mindfulness meditation
• Relaxation therapy
• Acceptance-based behavioral therapy

Medication Therapies
• First line therapy: SSRI, SNRI, and pregabalin (if not tolerant to SSRI/SNRI)
• Second-line therapy: Imipramine, bupropion, vortioxetine, Benzodiazepines, buspirone, hydroxyzine
• Other options: citalopram, divalproex, fluoxetine, mirtazapine,

DynaMed. Record No. T114697, Generalized Anxiety Disorder; [updated 2018 Nov 30]



Standard of Care: Mod-Severe Depression

Moderate-to-severe depression 
• APA and NICE both recommend combination of antidepressant plus psychotherapy

(APA Category I)
• APA recommends electroconvulsive therapy (ECT) for severe unresponsive major

depression or urgent need for response (APA Category I)

Treatment initiation considerations
• Advise patients about potential for increased agitation, anxiety, and suicidal ideation

during initial treatment stages
• Council patient to seek help promptly
• If patient responds too rapidly to initial antidepressant therapy, consider alternative

diagnosis of bipolar

DynaMed. Record No. T116638, Major Depressive Disorder (MDD); [updated 2018 Nov 30]



Standard of Care: Inadequate 
Response
Excluding alternative diagnoses and nonadherence

Optimize medication dose (assuming upper limit not reached, and side effect burden is tolerable)

After optimization, consider:

• Switching to another antidepressant or augmenting antidepressant with depression-focused
psychotherapy

• Adding another non-MAOI antidepressant,
• Or adding another medication such as lithium, second-generation antipsychotics, or modafinil

For patients who are refractory to medications

• Electroconvulsive therapy (ECT) is most effective therapy and should be considered (APA Category I)
• Or transcranial magnetic stimulation could also be considered (APA Category II)
• Vagus nerve stimulation is an option for patients refractory to at least 4 adequate treatment trials,

including ECT (APA Category III)

DynaMed. Record No. T116638, Major Depressive Disorder (MDD); [updated 2018 Nov 30]



Initial treatment 
depression: 
• SSRIs
• Reasonable alternatives-

SNRIs, atypical
antidepressants,
serotonin modulators
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• Exercise
• Relaxation and positive

activities
• Clinician-guided self-help
• “Limited data” lavender,

Kava, St Johns Wort

EBM integrative 
modalities



Adjunctive therapy is critical

Pharmacotherapy and psychotherapy avert less than half of the disease 
burden

30%–40% of those with depression do not adequately respond to 
pharmacological or psychological treatment 

Burden of depression has not reduced – may actually be increasing - despite a 
substantial increase/wider availability of psychotherapies

Proc Nutr Soc. 2017;76(4):427-436
Adv Nutr. 2020;11(4):890-907



The Functional Medicine Lens

SYSTEM’S BASED 
APPROACH 

UPSTREAM 
MEDICINE 

VS “SYMPTOM-
BASED” 

APPROACH

DOWNSTREAM 
MEDICINE 



Contributing Factors

Gut health and microbiome balance

Inflammation (and factors that contribute)

Detoxification & environmental exposures

Mitochondrial health

Hormone & neurotransmitter balance  

Diet & nutritional status 

History of trauma (big T and little t)

Connection, community and social support



Meet Claire 
• 68 y/o woman
• Presenting with increased anxiety, depression,

brain fog, fatigue, and disruptive GI symptoms
and hives

• Symptoms significantly impact her dietary
choices and limit variety significantly

• Reports low tolerance to stress and history
significant for anxiety & depression

• GI symptoms include belching, malodorous
gas, soft/unformed stool

• Multiple environmental sensitivities and food
reactivities

• Reports joint pain and inflammation, skin
reactivity (hives), managed with diet and
trigger avoidance

• Increased risk of environmental toxin
exposure due to occupation and lifestyle
confirmed with laboratory analysis

• Medications
• Occasional ibuprofen for headaches
• Citalopram 20 mg/day (~x 6 months)



Assessment Tools

Health history questionnaire (HHQ)

Medical symptom questionnaire (MSQ) + PROMISE 10

Diet Diary (3-day written for initial)

24-hour recall

Food skills and environment assessment

Laboratory 
• Basic CBC, CMP and blood chemistries
• Stool testing
• Nutrition profile



Assessment Summary

Reports low tolerance to stress and history significant for 
anxiety & depression

GI symptoms include belching, malodorous gas, 
soft/unformed stool

Multiple environmental sensitivities and food reactivities

Reports joint pain and inflammation, skin reactivity 
(hives), managed with diet and trigger avoidance 

Increased risk of environmental toxin exposure due to 
occupation and lifestyle confirmed with laboratory 
analysis 



Pharmacotherapy, such as antidepressants, and psychotherapy, such as 
cognitive behavioral therapy, are cornerstones of treatment; however, 
they avert less than half of the disease burden, suggesting that additional 
strategies to prevent and treat mental disorders are needed. Indeed, 
recent evidence suggests that despite a substantial increase in the use of 
psychotropics and wider availability of psychotherapies, the population 
burden of depression has not reduced, and may be increasing 

Proc Nutr Soc. 2017;76(4):427-436. 



Treatment-resistant depression (TRD)

Precise definition of refractory or resistant depression is inconsistent in the 
literature

Defined as major depressive disorder (MDD) in adults who have not 
responded to at least two different antidepressant treatments* in the 
current moderate to severe depressive episode

Due to the lack of consistency in definitions of TRD, the prevalence of TRD 
varies widely in the literature, with ranges of approximately 10%-45% (US 
and European data)

*used for a sufficient length of time (4-8 weeks), at an adequate dose,
and with adequate affirmation of treatment adherence

BMC Psychiatry. 2019;19(1):247
J Manag Care Spec Pharm. 
2019;25(7):823-835



[…] diet is a large influencer of the gut microbiota composition and 
function, it is likely that changes in the gut microbiota contribute to how 
diet (whole diet and individual components of diet) may affect depression 
and anxiety. Dietary patterns for positive mental health will likely support 
the growth of commensal microbiota, decrease the growth of pathogenic 
and colitis inducing bacteria, and affect gut barrier permeability and 
inflammation.

Adv Nutr. 2020;11(4):890-907. 



Eleven of 21 studies showed that regulation of intestinal microbiota could 
improve anxiety symptoms, of which five studies conducted probiotic 
interventions and six studies used non-probiotic interventions like low 
FODMAP. That means that 52% of studies showed a positive effect on 
improving anxiety symptoms by regulating intestinal microbiota. 

General Psychiatry 2019;32:e100056.



Gut health & 
Microbiome 
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Impact of stress on bidirectional 
communication between the gut microbiome 
and the CNS
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Stool Testing



Stress & GI Health

Under chronic stress

Induces 
inflammatory 

process 

GI motility 
issues

Digestion 
compromised, 

nutrient absorption 
issues

Changes in the 
microbiome 

balance 

Front Hum Neurosci. 2017;11:316.
J Neuro Res. 2019;97:1223–1241. 
Gastroenterology. 2021;160(5):1486-1501.



N
eu

ro
bi

ol
D

is
. 2

02
0;

13
5:

10
45

78

Tryptophan is an essential amino acid precursor for 
Serotonin + Melatonin

Alternative pathway = Kynurenine + Quinolinic Acid 
(neuroinflammatory)  

Commensal bacteria that metabolize tryptophan play 
a large role in driving the pathway

Neuroinflammation & 
Tryptophan Metabolism 



Neurotransmitter 
Markers 



Inflammation & Oxidative Stress

Chronic, 
systemic 

inflammation 

Oxidative 
stress 

Mitochondrial 
dysfunction



Oxidative Stress/Inflammation



Transl Psychiatry. 2022;12(1):164



Dietary links to 
risk of 
developing 
depression & 
anxiety

Adv Nutr. 2020;11(4):890-907. 



The dietary support group demonstrated significantly greater improvement between 
baseline and 12 weeks on the MADRS than the social support control group 

These results indicate that dietary improvement may provide an efficacious and 
accessible treatment strategy for the management of this highly prevalent mental disorder, 
the benefits of which could extend to the management of common co-morbidities.

BMC Med. 2017;15(1):23. 
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Correlates with a reduced 
risk of depression (& CM 

comorbidities)

Anti-inflammatory, 
antioxidant-rich

Rich source polyphenols 
and phytonutrients

Rich in PUFAs and MUFAs

Positive microbiome 
changes 

Physiol Rev. 2019;99(4):1877-2013



Therapeutic Foods
Healthy fats

• Extra-virgin olive oil (EVOO), nuts and seeds
• Omega-3 fat sources from food (and supplement  sources 2

to 4 grams per day)
• Alpha-lipoic acid (ALA)

Micronutrients 

• Zinc
• Magnesium
• Selenium
• Cit C
• Vit E
• Choline

Antioxidants
• Alliums (especially garlic) & cruciferous vegetables
• Green tea (EGCG), resveratrol, carotenoids, quercetin

Fiber sources
• Non-starchy vegetables, colorful root vegetables
• Whole Grains and legumes (limit processing)
• Traditionally fermented foods

Focus on color “eat 
the rainbow”

• Phytonutrients: Organic, colorful mix of low glycemic
veggies & fruit

• Mushrooms
• Herbs including turmeric, saffron, rosemary, herbal teas

(and others)

*Dietary recommendations personalized for Claire due to reactivity are in bold



Nutraceuticals
Evidence-based nutrients & herbs to support your foundational diet



Supplement Considerations 

N
ut

rie
nt

s • Vitamin C
• Essential Fatty

Acids (EFA)
• Choline
• Alpha-lipoic acid

(ALA)
• Vitamin D
• B-Complex
• Zinc to copper ratio
• Magnesium
• Selenium H

er
bs

 &
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s • Saffron
• St John’s wort
• Curcumin
• Adaptogens

• Ashwagandha
• Holy Basil
• Rhondiola
• Mushrooms

• Quercetin
• Resveratrol
• Carotenoids
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s • GABA
• Lavender
• Kava
• Chamomile
• Passionflower
• Valerian root
• Hops
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n • Tryptophan

• Tyrosine
• 5-HTP
• L-theonine
• Glycine

*The initial plan choices for Claire are in
bold



Summary

Diet, nutrition, and herbs can be a powerful strategy to help patients improve their mental health

There are multiple mechanisms beyond SSRIs and the serotonin pathway that impact depression & 
anxiety, including inflammation, microbiome balance, gut barrier integrity, neurotransmitter and 
hormone, and HPA-axis balance

Interventions including diet, targeted nutrients, herbs, and lifestyle modification (sleep, meditation, 
limbic retraining, and movement)

Interventions should always be tailored to the individual, integrated slowly at a rate they can handle

Physicians, nutritionists, pharmacists, and other allied and mental health professionals can and 
should work collaboratively to reduce the burden of mental health 





Contact 
Information

Lara Zakaria 
PharmD CNS IFMCP
Questions: Hello@LaraZakaria.com 

Connect
IG | Facebook @foodiefarmacist
LinkedIn https://www.linkedin.com/in/lara-zakaria/




