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Background: There is limited evidence describing the use of ketogenic 
metabolic therapy (KMT), also known as a ketogenic diet (KD), to achieve full 
remission of treatment-resistant major depressive disorder (MDD) in real-world 
clinical settings. This case study examines a 47-year-old woman with lifelong 
treatment-resistant MDD who achieved complete remission of depressive 
symptoms and improved functioning through a ketogenic diet.

Methods: The patient engaged in KMT with a 1.5:1 macronutrient ratio under 
the supervision of a treatment team consisting of a medical professional, 
psychotherapist, and ketogenic-informed nutrition professional through an 
online program that provided both individual and group support. Interventions 
included dietary modifications, micronutrient supplementation, and participation 
in a group coaching program. Outcomes were assessed using validated tools 
for symptom severity, including PHQ-9 for depression and GAD-7 for anxiety, at 
baseline, 2 months, and 4 months post-intervention. Qualitative data on patient 
experiences and functional improvements were also collected.

Results: The patient achieved remission of MDD within 8 weeks of initiating KMT, 
with PHQ-9 scores decreasing from 25 (severe depression) at baseline to 0 at 2- 
and 4-month assessments. GAD-7 scores decreased from 3 (minimal anxiety) to 
0 over the same period. Qualitative findings revealed significant improvements 
in emotional regulation, energy levels, and cognitive function.

Conclusion: This case study demonstrates the potential of KMT as a non-
pharmacological intervention for achieving full remission in treatment-resistant 
MDD. These findings suggest further research to evaluate feasibility, efficacy, 
and broader applicability in diverse clinical settings.
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1 Introduction

Major depressive disorder (MDD) is a serious mental health condition characterized by a 
persistent low mood, loss of interest or pleasure, changes in weight or appetite, sleep 
disturbances, fatigue, feelings of worthlessness or guilt, difficulty concentrating, and recurring 
thoughts of death or suicide. To meet the diagnostic criteria, these symptoms need to have 
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lasted for at least 2 weeks and cause significant problems in daily life 
(1). MDD affects a large number of people worldwide, with the 
number of new cases rising by 59%, increasing from 172.7 million in 
1990 to 274.8 million in 2019 (2). Having repeated episodes of this 
disorder (3, 4) is a leading cause of disability, affecting both mental 
well-being and creating a substantial socioeconomic burden (2, 5).

Treatment for MDD often includes antidepressant medication, 
psychotherapy, or a combination of these approaches, with 
psychotherapy alone being reported to consistently outperform in 
lowering the risk of relapse (6, 7). A recent meta-analysis evaluating 
the effectiveness of psychotherapies for depression examined rates of 
response, remission, and deterioration compared to control conditions 
such as usual care, waitlist, and pill placebo. It found that 
psychotherapies were more effective than control conditions, but more 
than half of the patients did not respond, and only about one-third 
achieved remission (8). However, clinical research indicates that nearly 
50% of people on antidepressants continue to experience significantly 
impaired quality of life, even if their symptoms improve (9). Many 
people struggle to tolerate the medications used for treating depression 
due to adverse drug reactions (ADRs) (10, 11). This can lead to 
significant non-adherence to medication regimens, with dropout rates 
ranging from 46 to 83% in patients who experience side effects such as 
somnolence, emotional numbing, and headaches, which contributes 
to their discontinuing treatment (10). Antidepressants, including 
tricyclic antidepressants and SSRIs, are linked to various metabolic 
changes. These include weight gain, cardiac alterations, diabetes, 
gastrointestinal disorders, cardiovascular alterations, constipation, and 
alterations in the intestinal flora can pose significant risks to patients 
(12). Although a 2024 systematic review and meta-analysis reported 
outcomes using antidepressants as “clinically satisfying” (13), these 
assessments may fail to account for the significant quality-of-life 
impairments and patient dissatisfaction documented in other studies 
that have found many individuals on antidepressant medications 
continue to have a poor quality of life, even when their symptoms seem 
to improve (14). This incongruent reporting indicates that standard 
treatment may not fully address patient-centered outcomes (15).

Researchers have observed impaired brain metabolism, including 
glucose metabolism, in key regions such as the prefrontal cortex and 
hippocampus in people with MDD (16–19). Despite the multifaceted 
nature of MDD, studies continue to emphasize the role of 
neurotransmitter dysfunction within broader neurobiological 
frameworks (20). Reports indicate neuroinflammation, characterized 
by insulin resistance and elevated inflammatory markers linked to 
symptom severity and treatment resistance (21–24), coupled with 
increased oxidative stress in depression. This oxidative stress, marked 
by diminished antioxidant defenses, contributes to neuronal damage 
and reduced neuroplasticity (25, 26).

Ketogenic metabolic therapy (KMT), often referred to as the 
ketogenic diet (KD), is a dietary approach characterized by low 
carbohydrate intake, moderate protein consumption, and high fat 
intake (27). A 2022 review suggested substantial overlap between the 
mechanisms of MDD and the potential mechanisms by which a 

ketogenic diet could affect MDD, including improvements in 
mitochondrial function, neurotransmitter balance, and reductions 
in inflammation (28). It has been shown that a ketogenic diet 
enhances mitochondrial function and reduces oxidative stress, 
which may improve neuronal function (29, 30). It has also been 
shown that ketone bodies can exert anti-inflammatory effects (31), 
which could lower elevated inflammatory markers associated with 
MDD (23).

A prior case series and a retrospective clinical analysis have 
previously investigated the use of KMT for treating MDD. The case 
series reported full remission of depression in three patients diagnosed 
with both MDD and generalized anxiety disorder following a 12-week 
KMT intervention (32). In a retrospective analysis, six out of 27 
participants had a primary diagnosis of MDD, with their mean 
Hamilton Depression Rating Scale (HAM-D) score decreasing from 
24.0 (severe depression) to 5.5, determined as within normal range 
(33). While the duration of the intervention ranged from six to 
248 days across all diagnoses without specific data for MDD, the study 
noted that clinical response to the ketogenic diet typically occurred 
within 3 weeks.

A number of trials are currently investigating the efficacy of a KD 
in treatment-resistant depression and moderate-to-severe MDD, 
advancing understanding of its therapeutic applications. These include 
the Ketogenic Diet for Treatment-Resistant Depression: Dietary 
Interventions for Mental Health Study (DIME), Ketogenic Diet for 
Depression (KDEP), Ketogenic Diet for Microbiome Optimization 
and Overcoming Depression (KETO-MOOD), and Ketogenic 
Intervention in Depression (KIND) (34–37).

While these trials aim to establish the efficacy of a KD through 
large-scale investigations, individual case studies provide crucial 
insights into real-world applications and patient-centered outcomes. 
This case study explores the potential of KMT to address MDD by 
evaluating its impact on symptom remission and daily functioning.

2 Case presentation

2.1 Clinical background

A 47-year-old woman who experienced long-term depressive 
symptoms with a formal diagnosis of MDD. She had a long history of 
psychiatric illness, beginning with clinically significant depressive 
symptoms at the age of 13. She reported severe depressive symptoms, 
characterized by persistent low mood, extreme fatigue, and comorbid 
periods of anxiety experienced up to three times a week, during which 
she would cry uncontrollably and feel overwhelmed. She also reported 
great difficulty initiating daily tasks, described often being unable to 
wake up or get out of bed, and said she stayed in her pajamas for days 
at a time. Basic self-care, such as showering, was a struggle, and she 
described herself as “barely functioning.”

Over the ensuing 25 years, she had a consistent pattern of 
treatment-resistant MDD, during which time her depression became 
chronic and progressively more severe, marked by recurrent episodes 
of debilitating low mood and fatigue. She also reported chronic 
anxiety and described feeling emotionally trapped in a “very dark 
place.” Her lack of energy left her incapable of handling routine 
responsibilities, and she used alcohol four or more times per week to 
cope with emotional distress. Her symptoms worsened over time, 

Abbreviations: BMI, Body mass index; GAD-7, Generalized anxiety disorder-7; 

HAM-D, Hamilton depression rating scale; KD, Ketogenic diet; KMT, Ketogenic 

metabolic therapy; MDD, Major depressive disorder; PHQ-9, Patient health 

questionnaire-9.
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culminating in what she reported as one of her most severe depressive 
episodes ever experienced.

The patient’s long treatment history involved a series of 
interventions, none of which provided lasting relief. She engaged in 
psychotherapy, which offered only limited benefits and failed to 
significantly improve her overall condition. She attempted duloxetine 
but her side effects led her prescriber to discontinue use. After this 
negative experience with side effects, she chose to avoid 
pharmaceutical treatments. As well as conventional treatments, she 
regularly took a whole-foods-based multivitamin that included plant-
based sources of micronutrients, and she had adhered to a vegan diet 
for over 15 years, more recently adopting a Mediterranean diet, 
without improvement. During her time on the vegan diet, she 
developed iron deficiency anemia for which her doctor prescribed a 
supplement, but she did not experience improvements in her mood 
and energy levels.

2.2 Ketogenic metabolic therapy 
intervention strategy

The patient had a family member suffering from serious mental 
illness who had tried ketogenic metabolic therapy (KMT). The subject 
of our case study researched KMT and pursued treatment for herself. 
Her treatment team consisted of a medical doctor, a psychotherapist, 
and a ketogenic-informed nutritional professional, who initiated and 
monitored the diet using an online program that provided self-paced 
education, access to two live question-and-answer group sessions a 
week, and access to private consultations to review relevant blood 
work and adjust macros. She was unmedicated before KMT started 
and remained unmedicated throughout this intervention. Her baseline 
weight was 150lbs (68 kg) and BMI was 25.7. These remained stable 
and without change during the 14-week treatment.

Supplementation provided included a methylated B-complex, 
trace minerals (zinc, copper, manganese, chromium, molybdenum, 
boron, and vanadyl sulfate), vitamins D and K, and electrolytes in the 
form of sodium, magnesium, calcium, and potassium. She also took 
fish oil at a dose of 2,000 mg, providing 650 mg EPA and 450 mg 

DHA. She continued iron supplementation provided by her doctor 
throughout her ketogenic intervention.

Macronutrient tracking was initiated using Cronometer, which 
identified an average baseline carbohydrate consumption of 67 with a 
daily range between 58 and 87 g. Macronutrient ratios were set at a 
modified-ketogenic ratio of 1.5:1 (163 g fat, 79 g protein, 30 g net 
carbohydrate). The use of 30 g net carbohydrates was initially set to 
allow for more plant-based protein options, although over time 
average carbohydrate intake reduced to a consistent 20 g net or less. 
She followed a diet that included fish and shellfish, eggs, dairy, and 
processed plant-based protein sources such as vegan ‘steak’ and plant 
‘chicken.’ Primary fat sources included avocados, olive oil, medium 
chain triglyceride (MCT) oil, heavy cream, nuts and nut butters, which 
included macadamia nuts and peanut butter. The diet was 
complemented with low-carbohydrate vegetables and small amounts 
of low-carbohydrate berries. The patient followed a two-meal-a-day 
plan as this was her established eating pattern.

Approximately 2 weeks into consistent 20 g net carbohydrate 
restriction, lab work revealed free carnitine at 20 μmol/L. prior studies 
have defined free carnitine values less than 25 μmol/L to be considered 
in the low range (38). Nonprescription acetyl-L-carnitine 
supplementation was added at 2,000 mg per day, divided into two 
doses with meals. The supplement contained no carbohydrates.

Testing compliance was 79% complete for daily ketone measures 
and 49% complete for daily glucose measures over the 14-week period. 
The patient tracked blood glucose and beta-hydroxybutyrate levels 
using the Keto-Mojo® GK+ blood glucose and β-ketone dual 
monitoring system, establishing initial ketosis at 1.1 mmol/L 
(Figure 1).

3 Evaluation of intervention outcomes

3.1 Quantitative analysis

The PHQ-9 (Patient Health Questionnaire-9) is a validated 
self-reporting tool for assessing depression severity. It consists of 
nine items based on DSM-5 criteria for MDD, scored from 0 to 

FIGURE 1

Blood β-hydroxybutyrate levels measured during ketogenic metabolic therapy using the Keto-Mojo® GK+ monitoring system. Initial ketosis was 
established at 1.1 mmol/L.
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FIGURE 3

GAD-7 scores at baseline, 2 months, and 4 months post-intervention. Anxiety severity decreased from 3 (minimal) to 0 (remission) by the final 
assessment.

3. The PHQ-9 has strong psychometric properties, including high 
reliability, validity, and sensitivity, and is used in clinical and research 
settings (39, 40). The patient’s depression symptoms, assessed using 
the PHQ-9, showed a total score of 25 at baseline out of a possible 
score of 27, indicating severe depression. Assessments at the 
two-month follow-up, and at the final assessment 2 months later, 
recorded scores of 0, with no depressive symptoms reported (Figure 2).

The GAD-7 (Generalized Anxiety Disorder-7) questionnaire is 
widely accepted and used in both clinical and research settings as a 
screening tool for anxiety (41, 42). It consists of seven items aligned 
with DSM-5 criteria for generalized anxiety disorder and uses a four-
point scale from 0 to 3 to assess symptom severity. The GAD-7 is 
frequently used to identify and monitor anxiety symptoms and to 
evaluate treatment efficacy (43). The patient’s anxiety symptoms, 
assessed using the GAD-7, were initially within the minimal range 
with a baseline score of 3 out of a possible score of 21. At the 
two-month follow-up, the score was 1 and reached 0 at the final 
assessment 4 months after baseline (Figure 3).

Both these standardized mood assessments are well-established 
in clinical practice for quantifying the severity of depression and 
anxiety symptoms (Table 1). The significant change in scores from 

baseline to 2 months and the end of the treatment at 4 months 
demonstrated improvements in symptoms. Depression was the 
primary symptom, with no clinically significant comorbid anxiety.

3.2 Qualitative analysis

After starting the ketogenic diet, the patient reported 
remarkable improvements across multiple domains of 
functioning, including a marked increase in energy levels, which 
allowed her to more effectively manage parenting and household 
responsibilities, particularly in her ability to handle stressors and 
respond to external demands. After 2 months adherence to the 
diet, she reported a complete remission of MDD, including relief 
from the pervasive sadness and emotional dysregulation she had 
experienced in depressive episodes. She also reported perceiving 
he  environment more positively. Observations of these 
improvements was reported to be collaborated by family members 
and other members of the treatment team. The patient also 
described self-perceived enhancements in cognitive processing 
that she said had led her to participate more meaningfully in her 
treatment plan. She described the impact of these changes, 
stating, “I’m going back to school to get a master’s in nutrition 
science; the program starts next spring! I feel that my brain is 
ready to learn new things and that I am able to start a new career.”

4 Discussion

The patient self-selected and pursued KMT with the specific goal 
of addressing her psychiatric symptoms rather than seeking it out for 
the more usual motivation of weight loss. The remission of her chronic 
MDD achieved through KMT demonstrates the potential for 
non-pharmacological interventions in clinical settings when 
individualized dietary modifications and structured support 
are provided.

This case study demonstrates the flexibility required in clinical 
practice, where treatment evaluations and protocols are tailored to 

FIGURE 2

PHQ-9 scores at baseline, 2 months, and 4 months post-
intervention. Depression severity decreased from 25 (severe) to 0 
(remission) within 8 weeks of initiating ketogenic metabolic therapy.
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meet individual patient needs. The timing of assessments, for 
example, was decided using clinical judgment that prioritized the 
patient’s specific circumstances rather than adhering to 
predetermined schedules. The use of a pescatarian dietary 
approach and targeted micronutrient supplementation further 
demonstrates the adaptability of KMT to accommodate patient 
preferences and nutritional needs.

The patient also used and benefited from a group coaching 
program designed and led by a single ketogenic-informed 
professional within a treatment team that consisted of a medical 
doctor and a psychotherapist. The role of accessible and targeted 
guidance in supporting adherence and achieving therapeutic 
outcomes with KMT could be clinically explored with different 
treatment practitioners and in different settings.

A prior case series and retrospective analysis reported 
remission of depression and improvements in mood stability with 
KMT within three to 16 weeks (32, 33). The outcomes of our case 
study, with remission achieved in 8 weeks, are consistent with 
these timelines, reflecting similar patterns of symptom 
improvement in MDD. Unlike previous studies, however, our 
case study involved an unmedicated patient, minimizing the 
potentially confounding effects of psychotropic medications 
commonly present in similar case reports.

This case study provides compelling evidence of the benefits of 
KMT for MDD, though we do acknowledge several limitations. First, 
a single case study lacks generalizability. Second, the patient benefited 
from a structured support system and personalized dietary 
modifications that may have contributed to her high level of 
adherence. This may be challenging to replicate in wider populations 
where support is limited or less personalized or limited. This is 
something that requires further investigation.

The inclusion of acetyl-L-carnitine supplementation presents 
a confounding factor in this case study as it has been shown to 
optimize mitochondrial function and provide neuroprotective 
effects (44). This may have contributed to the rapid response 
observed. Clinicians should continue to test carnitine levels 
where possible and future research should assess whether 
hypocarnitinemia contributes to the development or severity of 
mental health conditions as is seen in those with MDD and 
epilepsy (38, 45). This may provide useful information for 
clinicians using ketogenic therapy as a treatment for 
mental illness.

Future research should also prioritize clinical and randomized 
controlled trials to establish causality and efficacy across diverse 
populations with treatment-resistant depression. Research should 
explore optimal dietary formulations, including variations in 
macronutrient ratios, and supplementation strategies, that lead to 
clinically meaningful improvements.

Finally, there is a critical need for qualitative studies that explore 
patients’ experiences in implementing ketogenic therapy and its 
impact on daily life (46, 47). This observation aligns with reports that 
some patients identify as being in remission even when symptom-
based measures indicate otherwise, suggesting that subjective 
experiences play an important role in understanding recovery (48). 
Understanding the subjective aspects of treatment, such as 
challenges, perceived benefits, and changes in quality of life, can 
provide invaluable insights into the feasibility and long-term 
effectiveness of ketogenic therapy for diverse populations suffering 
from MDD.

5 Conclusion

This case study reports remission of lifelong MDD achieved 
within 2 months of KMT, with clinical improvements in emotional 
regulation, energy levels, and overall daily functioning. These results 
were corroborated by standardized mood assessments and reports 
from the patient’s family and treatment team, indicating a promising 
area for further research.

Full recovery from MDD should include not only clinical 
assessments but also the patient’s psychosocial functioning and self-
perception of remission. Residual symptoms and cognitive 
impairments, both objective and subjective, are crucial factors and 
should be specifically addressed in therapeutic strategies (48). This 
single case study addresses these factors by presenting quantitative 
and qualitative data demonstrating remission, corroborated by the 
patient’s self-reporting of remission.

Data availability statement

The original contributions presented in the study are included in 
the article/supplementary material, further inquiries can be directed 
to the corresponding author.

TABLE 1 Overview of quantitative mental health assessment tools used in the MDD case study of KMT as a treatment.

Instrument name What it measures Consistency Reliability Validity Cut-off scores

GAD-7 (41) The severity and presence 

of generalized anxiety 

disorder symptoms

Strong internal 

consistency (α = 0.92)

Strong test–retest 

reliability 

(ICC = 0.83)

Strong construct 

validity

Anxiety severity:

0–4: Minimal

5–9: Mild

10–14: Moderate

15–21: Severe (39, 40, 49)

PHQ-9 (39, 40, 49) The presence and severity 

of depression symptoms

Good internal 

consistency (α = 0.839)

Strong test–retest 

reliability 

(ICC = 0.84)

Strong convergent 

and construct 

validity

Depression severity:

1–4: None

5–9: Mild

10–14: Moderate

15–19: Moderately severe

20–27: Severe
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