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The missing link

“Elucidating the molecular mechanisms of psychopathology is
crucial for optimized diagnosis and treatment.
Accumulating data have underlined how mitochondrial
bioenergetics affect major psychiatric disorders.”

Biobehav Rev. 2024 Oct;165:105837.
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Challenges with current treatment

* Talking and behavioural therapies (e.g., cognitive behavioural therapy) significantly alleviate
symptoms in only 43-50% of patients with major depressive disorder (MDD).1

* Antidepressant pharmacotherapies reduce symptoms in 60% of patients vs. 20-40% for placebo
treatments.?

* Of patients prescribed antidepressants 28% stop taking their medication within the first month after
prescription, 44% within 3 months, and 73% within 6 months due to side effects.3

* Side effects include sexual dysfunction (71.8% of patients), weight gain (63.5%), and feeling
emotionally numb (64.5%).*

1. Lancet Psychiatry. 2016 Feb;3(2):137-44.

2. Llancet. 2018 Apr 7;391(10128):1357-1366.

3. Psychiatry Investig. 2016 Jul;13(4):440-6.

4. Patient Prefer Adherence. 2016 Jul 28;10:1401-7.
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Treatment resistance G R

Treatment resistance in psychiatry: state of the art and new
directions
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“Treatment resistance affects 20-60% of patients with
psychiatric disorders; and is associated with increased s
healthcare burden and costs up to ten-fold higher relative
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A role for mitochondrial nutrition?

Nutritional Brain Energy Enhancement for
Reducing Mental Fatigue and Improving

Mood and Cognition
“Deficits in mental energy, defined as measures of mood,

motivation and cognition, may significantly affect quality of Berjoin L Brown, ND*
life in a large portion of the general population. Central to :
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Mitochondrial nutrients

“Mitochondrial nutrients have been defined as nutritional
compounds that (1) enter the cells and mitochondria
following exogenous administration, (2) protect the
mitochondria from oxidative damage, and (3) improve
mitochondrial function.”

Altern Ther Health Med. 2014 Jan-Feb;20(1):29-40.
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Chronic Fatigue Syndrome: A Personalized
Integrative Medicine Approach
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Neuropsychiatric disorders

“Mitochondrial dysfunction and defects in oxidative
metabolism are a characteristic feature of many chronic
ilinesses not currently classified as mitochondrial diseases.
Examples of such illnesses include bipolar disorder,
multiple sclerosis, Parkinson’s disease, schizophrenia,
depression, autism, and chronic fatigue syndrome.”

BMC Med. 2015 Apr 1;13:68.
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The many roads to mitochondrial dysfunction in
neuroimmune and neuropsychiatric disorders
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An energetic view of stress

“...mitochondria are endocrine organelles that provide both
the energy and signals that enable and direct stress
adaptation. Neural circuits regulating social behaviour - as
well as psychopathological processes - are also influenced
by mitochondrial energetics.”

Front Neuroendocrinol. 2018 Apr;49:72-85
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Mitochondrial stress transduction

Psychosocial factors &
stressors
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Picard and McEwen. Psychosom Med. 2018 Feb/Mar;80(2):126-140.

Psychological state and mitochondrial health

A functional index of mitochondrial health (MHI) for human
leukocytes has been developed that can distinguish between
mitochondrial content per cell (quantity), or in mitochondrial
functional capacity (quality). The MHI outperformed individual
mitochondrial function measures. Daily mood and chronic
caregiving stress are associated with mitochondrial functional

capacity.
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Faprhigiea Ko Metaholomic disorders: contirmed presence of
potentially treatable abnormalities in patierts
with treatment refractory depression and
suicidal behavior

Biomarker-led treatable subtypes
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“Abnormalities were identified in 67 of 141 treatment refractory
depression participants. The CSF abnormalities included: low
cerebral folate (n = 20), low tetrahydrobiopterin intermediates (n =
11), and borderline low-tetrahydrobiopterin intermediates (n =
20). Serum abnormalities included abnormal acylcarnitine profile
(n =12) and abnormal serum amino acids (n = 20). Eighteen
patients presented with two or more abnormal metabolic findings.
Sixteen patients with cerebral folate deficiency and seven with low
tetrahydrobiopterin intermediates in CSF showed improvement in
depression symptom inventories after treatment with folinic acid
and sapropterin, respectively. No healthy controls had a
metabolite abnormality.”

Psychol Med. 2023 Oct;53(13):6046-6054. 1 CAMBRIDGE
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Carnitine deficiency

“Secondary exploratory analyses showed that the degree of
acetyl-L-carnitine (ALC) deficiency reflected both the
severity and age of onset of MDD. Moreover, these analyses
showed that the decrease in ALC was larger in patients
with a history of treatment-resistant depression (TRD),
among whom childhood trauma and, specifically, a history
of emotional neglect and being female, predicted the
decreased ALC.”

Proc Natl Acad Sci U S A. 2018 Aug 21;115(34):8627-8632
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Can carnitine improve brain energy?

Two mildly depressed, non-demented male subjects 70 and 80
years old were treated with acetyl-L-carnitine at a dose of 3
g daily for 12 weeks. Acetyl-L-carnitine increased brain
prefrontal phosphocreatine levels which directly
correlated with an improvement in depressive symptoms.

Bipolar Disord. 2002 Feb;4(1):61-6.

PRS

Briel Report

HP-MRS study of acetyl-L-carnitine treatment
in geriatric depression: preliminary results
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Can carnitine improve brain energy?
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Bipolar Disord. 2002 Feb;4(1):61-6.
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Acetyl-L-carnitine for depression
Acetyl-L-Carnitine Supplementation
and the Ti of D ive S
A Systematic Review and Meh-An'aIy;is
“Twelve RCTs (11 of which were ALC monotherapy) with a total s ol SOl i, N0,
of 791 participants were included. Pooled data across nine e e e e e e
RCTs (231 treated with ALC versus 216 treated with placebo e —
and 20 no intervention) showed that ALC significantly e s
reduced depressive symptoms. In three RCTs comparing e e e
ALC versus antidepressants (162 for each group), ALC :ff:_“_ = s
demonstrated similar effectiveness compared with ———
established antidepressants in reducing depressive
symptoms. In these latter RCTs, the incidence of adverse
effects was significantly lower in the ALC group than in the
antidepressant group. Subgroup analyses suggested that
ALC was most efficacious in older adults.”
Psychosom Med. 2018 Feb/Mar;80(2):154-159.
22
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Clinical use of acetyl-I-carnitine

People who may be more likely to respond:

Symptoms of pain (e.g., neuropathy, fibromyalgia, migraine).

Symptoms of fatigue (e.g., age-related fatigue, chronic fatigue syndrome).
Older age.

Low serum acetyl-L-carnitine.

Elevated inflammatory biomarkers.

Insulin resistance.

Dose and duration:

3 grams daily, in divided doses, for at least 8-weeks (onset of action has been reported in as little as
1-week).

23
Clinical use of acetyl-I-carnitine
References:
1. DiStefano G, Di Lionardo A, Galosi E, Truini A, Cruccu G. Acetyl-L-carnitine in painful peripheral neuropathy: a systematic review. J Pain Res. 2019
Apr 26;12:1341-1351.
2. Veronese N, Stubbs B, Solmi M, Ajnakina O, Carvalho AF, Maggi S. Acetyl-L-Carnitine Supplementation and the Treatment of Depressive
Symptoms: A Systematic Review and Meta-Analysis. Psychosom Med. 2018 Feb/Mar;80(2):154-159.
3. Bersani G, Meco G, Denaro A, Liberati D, Colletti C, Nicolai R, Bersani FS, Koverech A. L-Acetylcarnitine in dysthymic disorder in elderly patients: a
double-blind, multicenter, controlled randomized study vs. fluoxetine. Eur Neuropsychopharmacol. 2013 Oct;23(10):1219-25.
4. Nasca C, Bigio B, Lee FS, Young SP, Kautz MM, Albright A, Beasley J, Millington DS, Mathé AA, Kocsis JH, Murrough JW, McEwen BS, Rasgon N.
Acetyl-I-carnitine deficiency in patients with major depressive disorder. Proc Natl Acad Sci U S A. 2018 Aug 21;115(34):8627-8632.
5. Ruggenenti P, Cattaneo D, Loriga G, Ledda F, Motterlini N, Gherardi G, Orisio S, Remuzzi G. Ameliorating hypertension and insulin resistance in
subjects at increased cardiovascular risk: effects of acetyl-L-carnitine therapy. Hypertension. 2009 Sep;54(3):567-74.
6. Bigio B, Mathé AA, Sousa VC, Zelli D, Svenningsson P, McEwen BS, Nasca C. Epigenetics and energetics in ventral hippocampus mediate rapid
antidepressant action: Implications for treatment resistance. Proc Natl Acad Sci U S A. 2016 Jul 12;113(28):7906-11.
24
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Creatine

25
Creatine deficiency
* Lower creatine levels in the prefrontal cortex are associated with low mood/increased depression,!
and a history of geriatric depression.2
* Creatine levels are lower in white matter of patients with generalized anxiety disorder (GAD) related
to early trauma.3
* Creatine levels in the hippocampal region of the brain are lower in patients with post-traumatic
stress disorder (PTSD).%>
* Several brain regions have reduced creatine in patients with bipolar disorder, however, evidence is
conflicting.®
1. JPsychopharmacol. 2021 Dec;35(12):1464-1472.
2. Psychiatry Res. 2009 Apr 30;172(1):49-54.
3. Psychiatry Res. 2006 Jun 30;147(1):27-39.
4. Psychiatry Res. 2008 Feb 28;162(2):147-57.
5. Can J Psychiatry. 2002 Sep;47(7):666-70.
6. Mol Psychiatry. 2005 Oct;10(10):900-19.
26
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Can creatine improve brain energy? e Fapple s in f oaae ok te

V. POUWELS ! 8 WILKENF 5 HANESELDZ AND ). FRAEN'
2 1 Hianc S dabthe

Consumption of 20 g creatine-monohydrate a day for 4 weeks
resulted in a statistically significant in brain creatine levels
measured by 'H MRS by, on average, 4.7% in grey matter
and 11.5% in cerebral white matter.
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A novel pilot study

Patients with treatment-resistant depression (8 unipolar and 2
bipolar) received 3-5 g of creatine monohydrate for four
weeks. Both bipolar patients developed hypomania/mania
and withdrew. One patient with unipolar depression
improved considerably after one week and withdrew. For
the remaining seven patients, all depression scores
significantly improved (51% had a reduction in HAM-D
scores of greater than 50%).

Bipolar Disord. 2007 Nov;9(7):754-8.

Brief Report

Creatine monohydrate in resistant depression:
a preliminary study
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Adolescent major depression

Treatment resistant adolescent females with major
depressive disorder received creatine at a dose of 4 grams
daily for 8-weeks. After the creatine intervention the
Children's Depression Rating Scale-Revised (CDRS-R)
decreased by 56%. Brain scans, by (31)P MRS, revealed a
significant increase in brain phosphocreatine (PCr)
concentration when compared to healthy controls.

J Affect Disord. 2011 Dec;135(1-3):354-61.
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. Ofkaval CONTRBUTION

Adult depression
An Open-Label Pilot Study of Combined Augmentation
With Creatine Monohydrate and 5-Hydroxytryptophan
I J;)rISeIectivel Serg(qninnkeupr?kel I:"‘Iial',lkor; or

erotonir pinephrine F nhibitor-| tant
Adult women (n=15) with major depressive disorder who Depression in Adult Women
. . . e 4 R, MR 3L o ol B g o, 4270
were currently taking but had failed to respond to selective S R Y e NI O

serotonin reuptake inhibitor (SSRI) or serotonin-
norepinephrine reuptake inhibitor (SNRI) monotherapy
received 5-HTP (200 mg daily) and creatine (5 g daily) for 8-
weeks. Mean HAM-D scores declined from 18.9 at
pretreatment visits to 7.5 (P < 0.00001), a decrease of
60%. Participants did not experience any serious treatment-
related adverse events.

bl O Defoxiaxraer coters gl X eecud
(ST i

J Clin Psychopharmacol. 2017 Oct;37(5):578-583.
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Clinical use of creatine

People who may be more likely to respond:
* Symptoms of poor cognition, poor memory, mental fatigue.
* Poor muscle strength, physical fatigue.

* Vegetarian or vegan diet.

Dose and duration:
* 3-6 grams, once daily, for at least 4-8 weeks.

* Aloading phase of 20 g/day (4 x 5 g) for 5 days and a maintenance dose of 3 to 5 g/day is sometimes
recommended. However, similar (intramuscular) phosphocreatine levels can be accomplished by
taking 3 g/ day over 30 days. After 2 days of loading, maximal accumulation of (intramuscular)
creatine occurs and therefore amounts of 20 g/day are unnecessary and will minimise Gl side-effects
associated with 20 g doses.
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Clinical use of creatine
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CoQIO0 deficiency

“We found that plasma CoQ10 was significantly (p=0.0002)

lower in depressed patients than in normal controls. 51.4%
of the depressed patients had plasma CoQ10 values that
were lower than the lowest plasma CoQ10 value detected
in the controls. Plasma CoQ10 was significantly lower in
patients with treatment resistant depression and with
chronic fatigue syndrome than in the other depressed
patients. There were no significant correlations between
plasma CoQ10 and the HDRS.”

Neuro Endocrinol Lett. 2009;30(4):462-9.
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Lower plasma Coenzyme Q10 in depression:

a marker for treatment resistance and chronic
fatigue in depression and a risk factor to
cardiovascular disorder in that illness
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Can CoQl10 improve brain energy: e e in
Kinase Activity and Mood in Geriatric
Bipolar Depression —
Older adults (n=10, aged 55 and above) with bipolar disorder :;‘:'.:;,,2:1::,;.?,; 5,5;;;":,};::;,,,,a .
received CoQ10 400 mg daily titrated up by 400 mg daily peryF R, 7, 7, 18R
every 2 weeks to a maximum of 1200 mg daily over 8- e
weeks and underwent brain scans (31PMRS) to assess -‘"""'W... i A SR i
energy metabolism as creatine kinase. Creatine kinase for ~ i i e
both groups increased after 8-weeks, with no significant s
difference between groups. In an exploratory analysis,
depression severity decreased with CoQ10 treatment in the
group with bipolar disorder with significant reductions in
symptoms scores at weeks 2 and 4. "
J Geriatr Psychiatry Neurol. 2012 Mar;25(1):43-50.
36
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Studies examining antidepressant effects of CoQIl0

Majmasanaye et al Patients with moderate and Randomized placebo- 200 mg daily. 8-weeks. Significantly reduced depression and fatigue. Improved quality
2024. severe depression (n=69). controlled trial. of life. Reduced nitric oxide decreased, increased total thiol
groups.
Karamali et al 2022. women with polycystic ovary Randomized placebo- 100 mg daily. 12-weeks.  Reduction in depression and anxiety scores. Reduction in hs-
syndrome (n=55). controlled trial. CRP, total testosterone, DHEAS, hirsutism, SHBG, TAC and MDA
levels.
Maguire et al 2021. Patietns with schizophrenia and Randomized placebo- 300 mg daily. 6-months.  No beneficial for cognitive, psychological or health-related
schizoaffective disorder (n=72). controlled trial. outcomes.
Jahangard et al 2019. Bipolar disorder patients (n=69). Randomized placebo- 200 mg daily. 8-weeks. Reduced inflammation and oxidative stress during depressive
controlled trial. episode.
Mehrpooya et al 2018. Patients with bipolar disorder Randomized placebo- 200 mg daily. 8-weeks. Significantly improved symptoms of depression. Higher number
with a current depressive episode  controlled trial. of treatment responders.
(n=69) .
Sanoobar et al 2016. Multiple sclerosis patients (n=48).  Randomized placebo- 400 mg daily. 12-weeks.  Significant reduction in depression and fatigue.
controlled trial.
Forester et al 2015. Older adults with bipolar Open label. 800 mg daily. 4-weeks. Significant reduction in total depression score.
depression (n=19).
Alcocer-Gomez et al Fibromyalgia patients (n=20). Randomized placebo- 300 mg daily. 40-days . Reduced depressive symptoms, restoration of platelet serotonin
2014. controlled trial. and CoQ10.
Lesser et al 2013. Breast cancer patients (n=236). Randomized placebo- 300 mg daily. 24-weeks.  No significant effect on stress, depression or fatigue scores.

controlled trial.

Studies examining antidepressant effects of CoQIl0
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clinical trial. Nutr Neurosci. 2016;19(3):138-43. doi: 10.1179/1476830515Y.0000000002. Epub 2015 Jan 20. PMID: 25603363.

Forester BP, Harper DG, Georgakas J, Ravichandran C, Madurai N, Cohen BM. Antidepressant effects of open label treatment with coenzyme Q10 in geriatric bipolar
depression. J Clin Psychopharmacol. 2015 Jun;35(3):338-40. doi: 10.1097/JCP.0000000000000326. PMID: 25874916; PMCID: PMC4414830.

Alcocer-Gémez E, Sanchez-Alcazar JA, Cordero MD. Coenzyme q10 regulates serotonin levels and depressive symptoms in fibromyalgia patients: results of a small clinical
trial. J Clin Psychopharmacol. 2014 Apr;34(2):277-8. doi: 10.1097/JCP.0000000000000097. PMID: 24525646.

Lesser GJ, Case D, Stark N, Williford S, Giguere J, Garino LA, Naughton MJ, Vitolins MZ, Lively MO, Shaw EG; Wake Forest University Community Clinical Oncology Program
Research Base. A randomized, double-blind, placebo-controlled study of oral coenzyme Q10 to relieve self-reported treatment-related fatigue in newly diagnosed patients
with breast cancer. J Support Oncol. 2013 Mar;11(1):31-42. doi: 10.1016/j.suponc.2012.03.003. PMID: 22682875; PMCID: PMC3501550.
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CoQIO0 for depression

Patients with moderate and severe depression (n=69) received
CoQ10 at a dose of 200 mg daily for 8 weeks along with
standard interventions and treatments for depression, or
placebo. The CoQ10 group experienced a statistically
significant reduction in depression scores, compared to no
change with placebo. Compared with baseline and the
placebo condition, serum levels of nitric oxide decreased,
and total thiol groups increased significantly. No
statistically significant changes were observed for
interleukin 6, malondialdehyde, and total antioxidant
capacity.

J Clin Psychopharmacol. 2024 May-Jun 01;44(3):232-239.

ORIGraL CONTRIBUTICN

Discovering the Potential Value of Coenzyme Q10 as an
Adjuvant Treatment in Patients With Depression
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CoQI0 for bipolar depression ———
Evaluating the Effect of Coenzyme Q10 Augmentation on
Treatment of Bipolar Depression
A Double-ing Controlled Chinica! Teial
Patients with bipolar disorder (n=69) with a current depressive e e M et st 4t
episode received adjuvant CoQ10 (200 mg/d), or placebo,
for 8-weeks. CoQ10 treatment significantly improved
symptoms of depression, compared to placebo, with a
higher number of treatment responders (18% chance vs. i --:57‘-:75:'7‘
placebo of improvement of over 50%). CoQ10 had minimal s s
adverse effects and was well tolerated.
J Clin Psychopharmacol. 2018 Oct;38(5):460-466.
40
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Clinical use of CoQl0

People who may be more likely to respond:

Plasma CoQ10 <1umol/I (may be unreliable).
Elevated inflammatory biomarkers (CRP, IL-6, TNF-a).
Elevated oxidative stress (malondialdehyde, total antioxidant capacity, SOD activity).

Nutrient-drug interactions (statins, beta blockers, propranolol and metoprolol, phenothiazines and
tricyclic antidepressants).

Dose and duration:

100-300 mg daily, in divided doses, for at least 8-12 weeks.

41

Clinical use of CoQIO
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Diet, ketosis and mitochondrial function
Review Article
. . . . Nutritional Ketosis and Mitohormesis: P tial Implications fe
“_..the dramatic shift in energy metabolism and subsequent Mitochondrial Fanction and Human Health. o
increase in circulating ketones induced by a ketogenic diet Vit Pk A Villamind? and 5 Vel
can enhance mitochondrial function and endogenous e G L LM e
antioxidant defence. The primary mechanism behind these e i o
adaptations appears to be the increased demand for fat e e B i S L
oxidation resulting from carbohydrate restriction. However, T i
ketones themselves have important metabolic and R R -
signalling effects that enhance mitochondrial function and T e o e 8 e i o 4
endogenous antioxidant defence...”
1. Introduction
ST i T il o b it e
i et s (2800w pey. L
J Nutr Metab. 2018 Feb 11;2018:5157645. i T A s e i 2ot
44
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Potential mechanistic effects of a ketogenic diet

Mitochondrial dysfunction

Oxidative stress and inflammation

Na/K ATPase loss of function

Imbalance in monoaminergic activity

GABA/glutamate imbalance

Decrease in energy level production

Increase in ROS leading to neuronal
damage

Impaired ATP production via oxidative
phosphorylation

Changes in behaviour and emotion due to
imbalance in neurotransmitter
concentrations

Depressive and mania symptomes,
unsustainable energy requirements, and
neuronal damage

Induces mitochondrial biogenesis

Decreases ROS levels with ketone bodies;
increases HDL cholesterol levels for
neuroprotection

Provides alternative energy source via
ketosis, replenishes acetyl-CoA

Regulates neurotransmitter metabolites
via ketone bodies and intermediates

Increases GABA levels whilst decreasing
glutamate levels

J Psychiatr Brain Sci. 2022;7(5):220009.

Ketogenic diets for mood and anxiety

“Twelve heterogeneous studies (stated as ketogenic
interventions, albeit with incomplete carbohydrate reporting
and measurements of ketosis; diet duration: 2 weeks to 3
years; n = 389; age range 19 to 75 years) were included in the
analysis. This included nine case reports, two cohort studies

and one observational study.”

“There was some evidence for efficacy of ketogenic diets in
those with bipolar disorder, schizoaffective disorder and
possibly unipolar depression/anxiety. Relapse after
discontinuation of the diet was reported in some individuals.”

BJPsych Open. 2023 Apr 17;9(3):e70.

@

Efficacy of low carbohydrate and

ketogenic diets in treating mood and
anxiety disorders: systematic review
and implications for clinical practice
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Schizophrenia: case report

A 70-year-old woman with a diagnosis of schizophrenia since
the age of seventeen commenced a low-carbohydrate
ketogenic diet. After about 8-days on the diet she reported
that her auditory and visual hallucinations had stopped.
After 1-year on the diet she has had no recurrence of her
auditory or visual hallucinations, despite 2—3 episodes of
dietary non-compliance that lasted several days.

Nutr Metab (Lond). 2009 Feb 26;6:10.
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Refractory mental illness

“In this retrospective analysis of clinical care, 31 adults with
severe, persistent mental illness (major depressive
disorder, bipolar disorder, and schizoaffective disorder)
whose symptoms were poorly controlled despite intensive
psychiatric management were admitted to a psychiatric
hospital and placed on a ketogenic diet restricted to a
maximum of 20 grams of carbohydrate per day as an
adjunct to conventional inpatient care. The duration of the
intervention ranged from 6 to 248 days.”

Front Psychiatry. 2022 Jul 6;13:951376.
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The Ketogenic Diet for Refractory
Mental lliness: A Retrospective
Analysis of 31 Inpatients
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Refractory mental iliness =
The Ketogenic Diet for Refractory

“Among included participants, means and standard deviations ey i
(SDs) improved for the Hamilton Depression Rating Scale
scores from 25.4 (6.3) to 7.7 (4.2), P < 0.001 and the
Montgomery-Asberg Depression Rating Scale from 29.6
(7.8) to 10.1 (6.5), P < 0.001. Among the 10 patients with
schizoaffective illness, mean (SD) of the Positive and
Negative Syndrome Scale (PANSS) scores improved from
91.4 (15.3) to 49.3 (6.9), P < 0.001. Significant
improvements were also observed in metabolic health
measures including weight, blood pressure, blood glucose
and triglycerides.”

Front Psychiatry. 2022 Jul 6;13:951376.

Schizophrenia or bipolar disorder e ‘i
Puvehiatry Resssrch
L]

A 4-month pilot study to investigating the effects of a ketogenic b e L
diet (KD) on individuals with schizophrenia or bipolar disorder :
(n=23) with existing metabolic abnormalities demonstrated
improvements in metabolic health, with no participants
meeting metabolic syndrome criteria by study conclusion.
Participants with schizophrenia showed a 32 % reduction in
Brief Psychiatric Rating Scale scores. Overall Clinical
Global Impression (CGl) severity improved by an average of
31 %, and the proportion of participants that started with
elevated symptomatology improved at least 1-point on CGlI (79
%). Psychiatric outcomes across the cohort encompassed
increased life satisfaction (17 %) and enhanced sleep quality
(19 %).

sz Boorbamicd . i Bt

Psychiatry Res. 2024 May;335:115866.
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Depression and anxiety

Complete remission of
depression and anxiety using a

“Two patients achieved remission of major depression (PHQ- . A e e e
9 < 4) and generalized anxiety (GAD-7 < 4) within 7 weeks Bl
of therapeutic nutritional ketosis; one required 12 weeks.
Anxiety responded and remitted more quickly than major
depression. Flourishing and self-compassion increased

steadily. Patients lost 10.9 to 14.8% of their initial body

weight within 12 weeks and improved metabolically; one
achieved optimal metabolic health.”

Front Nutr. 2024 May 14;11:1396685.

51
Clinical indications for a ketogenic diet
People who may be more likely to respond:
* Metabolic dysfunction (e.g., insulin resistance, type-2 diabetes, metabolic syndrome, obesity,
antipsychotic medication).
Considerations for clinical implementation:
* Diet personalisation.
* Instruction/monitoring.
* Medication management.
* Adequate fluid and sodium intake.
* Monitoring potential adverse effects.
52
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Clinical indications for a ketogenic diet
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“Trying to apply any treatment modality whether
psychological, pharmacological, or social, to a brain
that cannot function normally because of lack of an
essential nutrient is like trying to run a 220-volt
electrical appliance on a 120-volt system... No

«o 4 Psychiatric patients have fluoxetine or paroxetine
deficiencies.... Mental health professionals should
be well advised to learn some nutritional

biochemistry to keep abreast of this area of
scientific development.”

— David F. Horrobin, MD, PhD, 2002

Image: a human neuron with mitochondria stained in green.
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Nutritional psychiatry

“A growing evidence base suggests that diet and nutrition have
a causal role in behavioural health disorders, and dietary
interventions may improve outcomes in individuals with
these disorders. Accordingly, nutritional medicine should be
a focal point in psychiatric practice [...].”

Nutr Rev. 2021 Feb 11;79(3):247-260.
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Lifestyle psychiatry

“For clinical settings, the findings presented [in this meta-
review] add to the growing rationale for broad-scale
provision of lifestyle interventions within primary and

secondary care services for people with mental disorders.”

World Psychiatry. 2020 Oct;19(3):360-380.

RESEARCH REPORT
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