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1.​ Introduction 

This document was compiled as an attempt to address common concerns about the ketogenic diet as 
expressed on many popular social media platforms by the lay public. Confusion around the ketogenic 
diet abounds in the media and on the internet, making it difficult for everyone. Lack of nuance around 
personalization and diet quality issues can detract from the fact that more and more healthcare 
providers are successfully implementing ketogenic or carbohydrate-reduced diets to help people 
improve their health. 

The content is streamlined for accessibility, and every effort has been made to ensure that the 
information is accurate, devoid of hyperbole and dogma, and supported by the literature. Over 300 
references are supplied to enable further reading, and curious clinicians can use these as a 
springboard for further research. Resources are also listed at the end of the document, which refer to 
books and websites that expand on this content. 
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2.​ What is a ketogenic diet? 

A well-formulated ketogenic diet includes adequate energy, protein, fat, vitamins, and minerals. The 
ketogenic diet may be defined by an absolute amount of carbohydrates per day (grams/day):  

●​ Very low-carbohydrate ketogenic (VLCK) diets recommend < 30g of dietary carbohydrate per 
day.1 

●​ Low-carbohydrate ketogenic (LCK) diets recommend < 50 g of dietary carbohydrate per day.2 
●​ Therapeutic ketogenic diets involve a more focused approach in obtaining therapeutic levels of 

ketones, which may be required for certain conditions like epilepsy, neurological disorders, 
supporting cancer treatment, and mental health conditions. Dietary carbohydrate intake is < 
50g/day, often in the lower end of the range. Adjustments may be required to facilitate target 
ketone levels, and an experienced practitioner may be required to guide the process.3 
 

Limiting carbohydrates to 20 to 50 grams per day enables the body to enter a state of nutritional 
ketosis. When carbohydrate levels are very low, the hormone profile begins to mimic that of a fasted 
state (low insulin levels) which promotes the breakdown of fat stores (lipolysis) releasing fatty acids 
into circulation. These fatty acids are metabolized to ketone bodies (ketones) by the liver and 
secreted as an alternative fuel source—this is in addition to glucose manufactured by the liver via a 
process known as gluconeogenesis. Therefore, the body is able to generate sufficient fuel to fulfill its 
energy requirements.4 Some individuals find it more difficult to enter ketosis; if that is your goal, you 
may need to consume carbohydrates on the lower end of the spectrum. 

Ketone bodies are readily utilized by the heart, brain, and muscle tissues, and they have various 
benefits for neurological functions, cellular longevity, metabolic balance, and cardiovascular health.5 

Some conditions benefit from higher levels of ketone bodies for therapeutic benefit and this type of 
ketogenic diet may be referred to as medical ketogenic therapy or similar. This can require 
adjustments to the macronutrient ratios and the measurement of ketones to ensure a therapeutic 
effect is reached. Conditions such as epilepsy, neurological disorders, and mental health diagnoses 
are more likely to require this approach with subsequent monitoring and adjustments to ensure the 
best outcomes.3 At the same time, you may be able to achieve your health goals using a less 
significant level of carbohydrate reduction. This is where a personalized approach is important. 

One variation of the low-carbohydrate, high-fat ketogenic diet is a zero-carbohydrate (also known as 
carnivore) approach. While this may seem extreme, there are a subset of individuals who are 
succeeding with this approach, particularly with regard to autoimmune,6,7 inflammatory,7,8 
gastrointestinal,7,9 and mental health conditions.10–12 These conditions may be triggered by 
sensitivities to plant matter, and in these instances, a zero carbohydrate approach serves as an 
exclusion protocol, allowing the body to heal.9,12,13 From a place of healing, there may be scope to 
introduce a wider range of foods which could include plants if desired. Anecdotally, some individuals 
report that they are unable to broaden their diet beyond animal-based meat products and remain 
happy with their health status, choosing to continue this approach. Though there may be concerns 
about nutritional sufficiency, this problem has not been reported in the available literature, and data 
suggest it may not be a problem based on six-month reports,10 ancestral dietary patterns,12,13 and 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
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critical reviews.12,14 As with any therapeutic intervention, tracking biometrics is advised to ensure 
health goals are being met and nutritional sufficiency ia achieved.15  

Another aspect influencing the decision to maintain this approach is its simplicity and ease in terms of 
shopping and cooking.10 Removing decision making around food may be helpful for some people and 
enable better adherence to a reduced carbohydrate diet. Personal experimentation is a common 
theme when individuals have adopted a zero-carbohydrate approach, logging physical and emotional 
responses to foods and adjusting food intake accordingly.10,11 Formal studies on a zero-carbohydrate 
approach are currently limited to qualitative surveys and case studies, so a considered approach, 
monitoring health markers over time, is recommended. 

The ketogenic diet is often referred to as 'keto' in the media. It is worth considering that this is a broad 
term and that diet quality and approach should be measured against standardized terms to ensure 
the best chance of achieving the desired health outcomes. Different versions of the ketogenic diet 
have come into existence in order to help people achieve their health goals. While this might seem 
confusing, it can be viewed as a personalized approach where the level of carbohydrate reduction is 
tailored to individual needs. 
 

2.1.​  Common symptoms during adaptation and “keto-flu” 

“Keto flu” is a term used in the media to describe common symptoms that may be experienced during 
adaptation to a ketogenic diet. They are usually mild and transitory and often resolve in a few days. 
Symptoms may include fatigue, headache, muscle cramps, mild constipation, and light-headedness. 
The main mechanism behind these effects is that a reduction in carbohydrates alters signaling 
pathways that cause the body to hold on to water and sodium. Lower carbohydrate intakes cause the 
body to use up glycogen stores and insulin levels fall. Both these mechanisms have a diuretic effect 
whereby excess fluid (and with it, sodium) are excreted by the body. An effective remedy is to 
increase fluid intake with the addition of 1–1.5 teaspoons (5–7g) of salt (2–3 g sodium) daily. This can 
be consumed via bone broth or bouillon.12,16 Some individuals may benefit from additional salt on an 
ongoing basis; a personalized approach is important.  
 
Muscular symptoms can be supported by adding elemental magnesium (200–400 mg/day) to the fluid 
and salt routine suggested above. Rarely, potassium intake may also be a consideration where there 
are muscular symptoms, though ensuring sufficient salt intake usually prevents this. Potassium is 
generally obtained in sufficient quantities through vegetables and bone broth (low-salt with 50% 
potassium may also be used if needed).2 Ongoing symptoms require clinical assessment and review 
of nutritional intake and further testing. Fortunately, most individuals find the adaptation stage passes 
quickly (7–10 days), and for others, there may be no or minimal symptoms for just a few days.12 
 
It is important to consult with a medical professional before embarking on a ketogenic diet if you are 
taking any medications. In particular, individuals taking medication for diabetes, hypertension, and 
psychiatric disorders need to be monitored as medications may need rapid adjustments. If you have 
an unstable medical condition you may not be suitable for this approach, or require close monitoring. 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
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Absolute contraindications are few and are primarily where there are disorders of metabolism such as 
carnitine deficiencies, polyphoria, beta oxidation disorders, and pyruvate carboxylase deficiency. 
 
Overall, symptoms during adaptation pass quickly and benefits become noticeable. If symptoms 
persist it may reflect vitamin or nutritional deficiencies, or changes in a medical condition requiring the 
guidance of an experienced medical professional. 

 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           7 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

3.​ Addressing ketogenic diet concerns  

The ketogenic diet first emerged as a treatment for epilepsy around 100 years ago. Clinicians noticed 
that fasting improved the condition, usually after 2–3 days, and determined a specific diet could mimic 
the biochemistry of fasting (nutritional ketosis) and therefore offer a sustainable approach to seizure 
management. This began the use of the ketogenic diet for the treatment of epilepsy.17 Carbohydrate 
restricted diets were also being investigated for the treatment of diabetes and obesity and are noted 
in the literature at a similar time including work by Osler, Joslin, and Rollo. 18–20 
 
Over time, different variations of the ketogenic diet have been studied in order to evaluate clinical 
effect (now for a variety of conditions) against user tolerance and ease of adherence. It is perhaps 
this aspect that has led to confusion around its use and application. It is important to recognize 
managing a severe condition like epilepsy (which may exist with other medical conditions), and the 
very precise therapeutic application of the ketogenic diet in this setting, may look different from its use 
for other conditions,3,21 or just as a preferred way of eating. In this section, we look at some of the 
concerns often raised by those interested in the ketogenic diet. 
    

3.1.​ Is ketone production caused by starvation?  
Ketones are not necessarily a marker of starvation.1,22 A state of starvation is usually involuntary 
calorie deprivation leading to nutrient deficiencies, loss of muscle mass, and organ damage. 
Nutritional ketosis, produced by a well-formulated ketogenic diet, can provide a steady energy supply, 
nutritional sufficiency, preservation of muscle mass, and support organ health.5 

The ketogenic diet does not normally advocate a reduction of calories but rather adjusts the source of 
those calories to predominantly come from fat and protein, minimizing carbohydrate.23 

In the absence of carbohydrates, which are metabolized to glucose, the liver oxidizes fatty acids to 
produce ketones, which are readily used as an energy source. The body can store around 2,000 
calories worth of sugar (called glycogen), which could easily get depleted within one day of fasting or 
extensive exercise.24 In contrast, an average non-overweight adult stores around 130,000 calories in 
the form of body fat.25 The brain is happily able to utilize glucose produced by the liver 
(gluconeogenesis) or ketone bodies for fuel.4 The ability to tap into this energy source is a sign of 
metabolic flexibility and metabolic health. Our bodies are designed to be able to switch between fuel 
sources to maintain a constant energy supply—essential for our survival.  
 

3.2.​ Does the ketogenic diet cause ketoacidosis?  
While both ketoacidosis and nutritional ketosis involve ketones, they are two very different metabolic 
states.  

Ketoacidosis is a rare and potentially life-threatening condition that typically occurs in type 1 diabetes 
when insufficient insulin is taken but may also occur in type 2 diabetes under stressful conditions 
such as trauma, surgery, or infections. This is usually hyperglycemic ketoacidosis.4 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           8 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Certain medications (e.g., SGLT2 inhibitors) can, in rare instances, cause insulin to be ineffective 
through a disruption of counter-regulatory systems, resulting in ketoacidosis. This results in 
dangerously high ketone levels, variable glucose levels (which may be normal) and a decrease in the 
blood’s pH levels. This disrupts normal metabolic and cellular functions. In these cases, blood 
ketones levels may occur in the range 10–25 mmol/L (58–145 mg/dL).26,3 

Nutritional ketosis is a controlled metabolic state achieved by carbohydrate reduction in the context of 
a well-formulated diet. It maintains normal ketone concentrations, and blood pH levels remain in a 
healthy range. Blood ketone levels typically range between 0.5 and 3 mmol/L (3–17 mg/dL). In certain 
therapeutic applications the target ketone level may be set above 3 mmol/L (17 mg/dL), but it is 
unusual for ketone levels to go above 5 mmol/L (29 mg/dL).3 
 

3.3.​ Does a ketogenic diet increase the risk of type 2 diabetes?  
The ketogenic diet is one of the most effective interventions used to prevent, manage, and even 
reverse type 2 diabetes.1,22,27  

Chronic, excessive carbohydrate consumption results in chronically high blood glucose levels 
(hyperglycemia) that results in chronically high insulin levels (hyperinsulinemia) which eventually 
results in insulin resistance. This manifests itself in many chronic conditions, the most common of 
which is type 2 diabetes. 

Restricting carbohydrates sufficiently prevents hyperglycemia and eliminates hyperinsulinemia as a 
result. This may prevent the onset of type 2 diabetes or reverse an existing diagnosis of type 2 
diabetes where the adjustment of diabetes medications is essential (commonly other medications are 
reduced as well).  
 

3.4.​ Does the ketogenic diet increase the risk of cardiovascular 
disease?   

The concern that the ketogenic diet may be linked to an increased risk of cardiovascular disease is 
primarily based on two issues. The first is the flawed research by Ancel Keys that linked saturated fat 
to heart disease. This research has since been refuted many times over.28 

 The second issue is the use of cholesterol as an isolated metric of risk. The latest science no longer 
supports the blanket statement that high cholesterol causes heart disease but considers a range of 
metabolic parameters to be important.29 It has been demonstrated that total cholesterol or LDL levels 
are not good predictors of heart disease, especially in the absence of carbohydrates in the diet.30 The 
triglyceride / HDL ratio and the count of small dense LDL particles are much more useful predictors of 
potential cardiac risk.31 In fact studies show the ketogenic diet can decrease the triglyceride / HDL 
ratio32(1:1 is good, a ratio >3 where measurements are in mg/dL indicates significant risk of heart 
attack and stroke) and reduce the number of small dense (oxidized) LDL particles.33  

 
A small subset of individuals, who are usually lean and metabolically healthy, may experience 
significant increases in LDL on transitioning to a reduced carbohydrate diet. These individuals are 
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described as lean mass hyper-responders (LMHR) and researchers have begun to investigate 
whether high LDL-c in this context constitutes an increased risk for CVD.34 We already know that 
LDL-c is not a good predictor of CVD risk when viewed as an isolated metric, and in metabolically 
healthy individuals (with low triglycerides and high HDL-c), the large buoyant LDL particles that 
predominate in this group, have no predictive value for cardiovascular disease.35 Conversely, the 
small dense LDL particles that are associated with metabolic syndrome (high triglycerides and low 
HDL-c) are associated with increased risk,35 and readily improve on a low carbohydrate diet.33 While 
early data are promising,36,37 cardiac imaging (e.g. a coronary artery calcium score) may be used to 
help determine risk in those with an LDL-c ≥190 mg/dL (4.9 mmol/L), with a score of zero being 
associated with low risk.37,38 Due to the wide range of factors that can contribute to CVD risk, a 
context dependent and individualized approach, considering a range of biomarkers, should be 
undertaken. An option to reduce LDL cholesterol by adding back a small amount of carbohydrates 
(50–100 g/day) from starchy vegetables is available.34 Personal preferences and competing 
conditions may also be a factor.39 Cardiovascular disease (CVD) is discussed further in Section 4.6.  
 
Risk factors that are consistently associated with CVD are diabetes, metabolic syndrome, 
hypertension (high blood pressure), obesity, and hyperinsulinemia (high fasting insulin),39–41 with 
hyperinsulinemia and hyperglycemia (high blood glucose) being particularly important.39,42 
Carbohydrate reduction has been shown to reliably reduce these risk factors32,33,43 which are 
considered in more detail in Section 4. 
 

3.5.​ Is consuming saturated fat on a ketogenic diet dangerous?  
Historically, saturated fats have been vilified, and unsaturated vegetable (seed) oils have been 
promoted as heart-healthy. Recent evidence shows that the relationship between saturated fats and 
heart health is much more complex than previously thought, with some studies showing no 
association between saturated fat and type 2 diabetes, a leading risk factor for heart disease.44  

The bias against foods rich in saturated fats is unfounded when evidence reflects that whole foods 
such as full-fat dairy, unprocessed meat, and dark chocolate are not associated with an increased risk 
of cardiovascular disease. These whole foods have a complex matrix and high nutrient density that 
are likely to be beneficial and should not be compared with processed foods that are higher in fat.45 
Foods like dairy and meat have a saturated fatty acid profile (containing C15, pentadecanoic acid) 
that researchers have found to be beneficial, and may even be essential. 46 A meta-analysis of 
prospective studies demonstrated no significant evidence for an association of dietary saturated fat 
with an increased risk of cardiovascular disease.47  
 

3.6.​ If the ketogenic diet is high in cholesterol, is it bad for 
cardiovascular health?  

Cholesterol plays a crucial role in cell membrane integrity, vitamin D synthesis, bile acid production, 
and hormone synthesis.48 The liver produces cholesterol in accordance with the body’s needs and 
dietary cholesterol intake is not correlated with blood cholesterol concentrations.49,50 There is no 
consistent association between plasma cholesterol and atherosclerosis,51 and the limit on dietary 
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cholesterol consumption has been removed from the US dietary guidelines due to a lack of evidence, 
where they refer to dietary cholesterol as “not a nutrient of concern for overconsumption.”52 
 

3.7.​ Does a ketogenic diet cause nutrient deficiencies? 
A well formulated ketogenic diet has been studied across a wide range of population ages and has 
been shown to be nutritionally complete.53,54 More vigilance may be required in a younger population 
that requires more strict macronutrient ratio control to achieve a therapeutic level of ketosis (for the 
management of epilepsy or other neurodevelopmental conditions); however, it may be successfully 
applied with no adverse events.55 This is discussed further in Section 4:18. In older populations 
ketogenic diets have been successfully implemented,56 and a higher protein diet applied to elderly 
care residents has been found to be protective for maintaining nutritional status in this population.57 
Animal products also provide the highest quality bioavailable nutrients like iron, retinol (active form of 
vitamin A), B12, selenium, zinc, and more.58 

Nutrient deficiencies result from not consuming enough nutrient-dense whole foods and a properly 
formulated ketogenic diet provides all the nutritional requirements without supplementation for most 
people. Where an underlying condition exists some adjustments may be required. A high-carb diet, 
full of highly processed foods, confectionery, and soft drinks, is low in nutrients and carries a risk of 
nutrient deficiencies where more nutritious whole foods are displaced.59 

A common claim is that avoiding grains will cause nutrient deficiencies. However, this position does 
not consider the presence of antinutrients like phytic acid, which block trace minerals.60 Grains also 
contain gluten, which may promote increased gut permeability and inflammation leading to gut 
disorders in some people.61 
 
Sufficient protein is important for body composition and for satiety (feeling full). A target of around 1.2 
to 2.0 g/kg of body weight (or ideal weight) of protein is suggested.2  
 
   

3.8.​ Are grains, beans, legumes, and fruits essential for health?  
The ketogenic diet is often criticized for excluding whole grains, beans, legumes, and fruits, which are 
believed to be essential for health according to general dietary guidelines.   

However, before agricultural crop farming, humans had little to no access to grains, beans, and 
legumes, refuting the claim that these foods play a critical role in maintaining a healthy body.58 
Because humans have evolved mainly without grains and legumes, our digestive systems are not 
fully adapted to break down and digest various components of grains and pulses, including certain 
complex carbohydrates, lectins, and phytates.60 This may give rise to common side effects such as 
bloating, gas, abdominal pain, intestinal inflammation, increased gut permeability, allergies and 
sensitivities, unexplained fatigue, joint pain, and nutritional deficiencies.61  

Irritable bowel syndrome (IBS) is a gastrointestinal disorder characterized by unexplained digestive 
issues that appears to be increasing on a population level.62 While there may be several contributing 
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factors, an emphasis on grains and beans as heart-healthy and nutritious staples, may be a 
contributing factor.63       

Another frequent attack on the ketogenic diet involves the avoidance of most fruits. While the 
ketogenic diet permits moderate amounts of berries, which are among the most nutritious fruits, 
high-sugar options such as grapes, bananas, mangos, and pineapples should be avoided if your goal 
is to maintain nutritional ketosis. This may have created a narrative that the ketogenic diet excludes 
nutrient-rich foods, thereby increasing the risk of nutritional deficiencies. Although fruits do contain 
various nutrients and dietary fiber, most vegetables offer comparable nutrition without the carbs and 
sugars that can interfere with ketosis. A common concern is that the ketogenic diet lacks adequate 
vitamin C due to restricting fruits. However, comparable amounts of vitamin C can be obtained from 
vegetables such as bell peppers, raw sauerkraut, kale, Brussels sprouts, and cauliflower. In addition, 
diets containing animal sourced foods are high in nutrient density, which is a common feature of well 
formulated ketogenic diets.14,58  
 

3.9.​ What about the microbiome? 
Given that so many factors (such as diet, exercise, stress, geography, and medications) can affect the 
microbiome, it is challenging to define what a healthy microbiome looks like.64,65 We know that the 
ratio (or balance) of bacteria types and species diversity appears to be important.66 

Processed foods are known to be detrimental to the microbiome,67 and  differences in metabolism 
when consuming a higher carbohydrate versus a lower carbohydrate (nutritional ketosis) diet may 
drive differences in the microbiome that are still healthy.65  

A well formulated ketogenic diet with a focus on whole foods has been shown to positively influence 
the microbiome68 and is suggested to contribute to the success of the ketogenic diet in neurological 
conditions.69 
 

3.10.​ Does the ketogenic diet cause cravings or disordered 
eating?  

People who have achieved their health and weight loss goals with the ketogenic diet report that the 
ketogenic diet is sustainable and helps reduce cravings.70   

Starting a ketogenic diet can involve some significant changes to an existing meal plan and often 
restricts pleasure and comfort foods such as chips, confectionery, chocolate, ice cream, fast foods, 
and soda, which can cause temporary cravings as the body adjusts and hormone signaling 
normalizes. Food cravings reduce as your body adapts to a high-fat diet and significant glucose and 
subsequent insulin spikes are eliminated. Studies show fats are more satiating than carbs and 
provide a steady energy source. Dietary fat intake triggers the release of leptin and other similar 
hormones that induce satiety and reduce cravings.71,72 

There are some people who struggle more with their relationship with food, especially ultra-processed 
foods, and demonstrate addictive behaviors towards these types of foods. As many as 20% of adults 
may meet the criteria for this condition.73 This additional challenge may be rooted in childhood trauma 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
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or other neurobiological vulnerabilities that make adherence to healthy eating patterns more 
challenging. While there is debate around terminology and diagnosis, the fact that highly processed 
foods can be considered addictive strengthens the case that addictive behaviors towards certain 
foods may be a consideration for some individuals.74 Clinicians have begun to recognize that this 
population needs more support to be successful and some have developed special programs to 
assist these individuals73 (see Section 6: Resources, for more information). While it may be more 
challenging, studies show that low-carbohydrate or ketogenic dietary approaches improve the 
symptoms of ultra-processed food addiction and reduce cravings.73,75 

Carbohydrate reduction helps stabilize blood sugar levels, preventing rapid blood sugar spikes and 
crashes, which are among the most common causes of food cravings, especially for high-sugar and 
carb-heavy foods.72,76 A ketogenic diet allows for various nutritious and satisfying foods, including 
meats, fish, eggs, nuts, seeds, full-fat dairy, non-starchy vegetables, and healthy fats like avocados 
and olive oil. With some planning, you can enjoy delicious meals while maintaining ketosis. Many find 
this higher, healthy fat approach  less restrictive than diets based on meal replacements, calorie 
counting, low fat, or point-based food value systems. This explains why a ketogenic lifestyle can be 
successful over the long-term.   
 
While some critics of the ketogenic diet express concerns around disordered eating patterns possibly 
being triggered by using this approach, emerging evidence is showing that a ketogenic diet can be 
successful in treating eating disorders like anorexia nervosa.11,77 Key mechanisms include normalizing 
the neurological and metabolic pathways involved in the associated mental health symptoms of this 
condition. This can lead to improved brain function and reduction of symptoms, allowing for an 
improved relationship with food. This approach utilizes nutritionally replete ketosis, where ketone 
bodies are generated without the need for starvation measures. Ketone bodies are able to provide an 
efficient fuel source for the brain and seeking the state of ketosis for better brain energy supply may 
be one of the features that drives patients with anorexia nervosa towards restriction.77 Maintaining 
higher ketone levels can be addressed by a ketogenic diet in a safe manner.  
 
The possibility of reduced carbohydrate tolerance due to gut sensitivities in anorexia nervosa could 
also be considered a reason to implement a high-nutrient, low-carbohydrate approach.78 It is 
important to remember that a ketogenic diet may be nutritionally sufficient and energy-replete.53 In 
fact, higher energy density may be presented in relatively small amounts of food if volume is 
challenging. Taken together, the evidence suggests that a ketogenic diet is likely to benefit a range of 
disordered eating types, although this should be evaluated on an individual basis and the input of an 
experienced practitioner should be considered (see Section 6.4, Mental health resources) 
 
A ketogenic diet is a metabolic therapy that can be utilized to meet health goals, which may include 
gaining weight or losing weight while improving body composition. Personalizing the approach 
according to goals may also include maintaining a healthy weight while using nutritional ketosis for 
other therapeutic effects. 
 
   

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           13 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

3.11.​ Is the ketogenic diet only used for treating epilepsy?  
We have over one hundred years of research on the use of the ketogenic diet in the treatment of 
epilepsy and this has expanded to include other conditions. Recently, the number of publications 
reflecting this interest has risen dramatically.23,79 Being in a state of ketosis can profoundly benefit 
metabolic health, hormone balance, energy production, and cognitive functions. An appreciation of 
the potential applications of the ketogenic diet for human health is growing in the clinical and 
academic space, driving research forward.12,80,81 

Common topics under investigation in relation to the ketogenic diet include:  

Weight loss  
Neurological disorders  
Cancer  
Diabetes (Type1 and Type 2) 
Cardiovascular health  
Body composition  
Gut health and the microbiome 
Mental health (includes disordered eating) 
Metabolic syndrome  
Inflammation  
Autoimmune diseases  
Aging  
Endocrine disorders  
Polycystic ovary syndrome   
Fertility  
Maternal and fetal health   
Liver health  
Bone health  
Sleep disorders  
Genetics and epigenetics 
Athletic performance 82  
  

3.12.​ Does the ketogenic diet cause cancer?  
The incorrect assumption that ketosis results in ketoacidosis, which is characterized by increased 
body acidity and thought to be (incorrectly) associated with the development of cancer, may be the 
source of the concern that the ketogenic diet causes cancer. Nutritional ketosis does not lead to a 
change in plasma pH; however, the tumor microenvironment can become acidic as a metabolic 
byproduct of the tumor itself.83,84 Nutritional ketosis and the tumor microenvironment are two very 
different metabolic states. There is no evidence that the pH of dietary components is associated with 
cancer.84  

It has long been established that cancer cells rely on glucose to proliferate and grow and that their 
ability to utilize ketones as a fuel source is limited. A ketogenic diet improves many metabolic 
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processes that contribute to cancer growth such as reducing insulin, downregulating insulin growth 
factor (IGF-1), and reducing inflammation. As such, utilizing a ketogenic diet to improve metabolic 
health may be protective.There is more and more evidence that a ketogenic diet may support cancer 
treatment (as an addition to standard of care protocols) and improve the well-being of cancer patients 
undergoing chemotherapy.85–87   

 

3.13.​ Does the ketogenic diet affect bone health?  
Studies involving children with severe epilepsy may be driving concerns that the ketogenic diet harms 
bone health. A mechanism suggested involves acidity changes in the blood with calcium released to 
act as a buffer creating more brittle bones, prone to osteoporosis. Children with epilepsy are a 
specific population that may be significantly affected by other conditions. It is misleading to apply 
findings from this group to the general population, especially as epilepsy medications and reduced 
mobilization can also negatively affect bone metabolism.88,89 Overall, long term results (up to 5 years) 
show the ketogenic diet to be safe in the treatment of epilepsy.55,90,91 In children and adolescents, 
appropriate surveillance, ensuring correct ratios and nutritional sufficiency are important to ensure 
growth trajectories, and studies indicate these targets can be achieved.55 

As stated previously, while ketones are classified as acids, the state of nutritional ketosis does not 
alter plasma pH and no negative effects have been demonstrated when using the ketogenic diet to 
treat metabolic disease,92,93 in fact, protection of bone health has been demonstrated.94 

While long-term adherence to the ketogenic diet does not appear to be linked to poor bone health, 
metabolic conditions like type 2 diabetes and insulin resistance are risk factors for the development of 
osteoporosis,95,96 so foods to be avoided are those that contribute to the development of these 
conditions97:  

●​ Soft drinks  
●​ Fried foods  
●​ Processed foods  
●​ Sugary foods  
●​ Refined grains    

These same foods displace nutrient dense foods which can lead to nutritional deficiencies, another 
cause of poor bone health, yet concerns about bone health are generally directed at the ketogenic 
diet.  
 

3.14.​ Will the ketogenic diet damage your kidneys? 
The concern that the ketogenic diet may cause kidney damage originates from several 
misconceptions and misunderstandings about how the ketogenic diet works and how it affects the 
body. Many people think the ketogenic diet is a high-protein diet, which may have the potential to 
cause kidney damage due to an increased need to filter and eliminate by-products of protein 
metabolism. The standard ketogenic diet is generally moderate in protein, commonly around 20% of 
daily calories.81 Studies show the ketogenic diet does not have a negative effect on kidney 
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function98—in fact, it can improve kidney function in people with diabetes-related kidney disease,99 
obesity,100 and polycystic kidney disease.101   

Considering that obesity, insulin resistance, and diabetes are the primary contributors to kidney 
dysfunction, it is not surprising that the ketogenic diet has demonstrated promise as an effective 
therapeutic option for individuals affected by certain forms of kidney disease.  
 
Kidney stones 
For most individuals on a ketogenic diet, the risk of kidney stones is low. People with epilepsy, who 
are also on antiseizure medication, tend to be more at risk.12,16 Other risk factors for the development 
of kidney stones are obesity and CKD, no matter what dietary pattern is followed. There may also be 
a genetic component to risk.16 The benefits of reducing risk factors that may drive the development of 
kidney stones (like obesity and type 2 diabetes) need to be weighed against any risks where 
generally kidney disease improves with a ketogenic diet. Seeking the support of an experienced 
practitioner who may recommend increasing fluid intake or other measures is recommended. 
 
 

3.15.​ Does a ketogenic diet increase the risk of gallbladder 
disease? 

Metabolic disease appears strongly associated with gallbladder disease, with abnormalities in lipid 
metabolism appearing to contribute to disease risk.102,103 These abnormalities (low HDL-c, high 
triglycerides) promote the development of cholesterol crystals, which precede gallstone formation. 
Using  a reduced carbohydrate approach improves metabolic health and increases HDL-c, which 
supports bile acid flow, reducing the risk of gallstone disease. While rapid weight loss has been 
associated with an increased risk for gallstones, a higher-fat diet during weight-loss has been found 
to help prevent their development.103 Seeking support from an experienced practitioner may be 
helpful if you have risk factors for gallstone disease and a slow transition to a ketogenic diet, allowing 
time for adaptation, may be appropriate. In the same way, if you have had your gallbladder removed, 
a slow transition to a low-carbohydrate or ketogenic approach is recommended.104 

 

3.16.​ Can a ketogenic diet trigger a gout attack? 
Metabolic dysfunction, accompanied by high levels of inflammation, is associated with gout flares, a 
condition that has increased significantly in the last 20 years. Increased consumption of 
sugar-sweetened beverages may be a factor increasing the amount of fructose in the diet which 
drives elevations in uric acid as a product of fructose metabolism.12 Lowering carbohydrates in the 
diet lowers uric acid production by removing the need to metabolize fructose and other sugars. It also 
addresses features of insulin resistance and inflammation, key drivers of gout flares. Entering into 
nutritional ketosis can offer further benefits by causing inhibition of the NLRP3 inflammasome, 
reducing inflammation in a similar way to the one of the drugs used to treat gout.12 
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One caution is that ketone body metabolism uses a similar pathway to that which is used for uric acid 
excretion. Competition for this pathway can result in a temporary increase in uric acid concentrations 
as the body adapts to nutritional ketosis.16 At the same time, rising levels of beta-hydroxybutyrate (a 
ketone body) counter these metabolic effects via anti-inflammatory mechanisms, providing a 
therapeutic benefit.105   An experienced practitioner can advise on individual risk and may recommend 
a temporary treatment plan for transition. Reducing carbohydrate intake more slowly allows for the 
body to adapt, and it may be more beneficial to be consistent in following a ketogenic approach to 
avoid re-adaptation challenges. 
 

3.17.​ Does the ketogenic diet increase your risk of chronic 
diseases?  

The concern that the ketogenic diet may increase your risk of chronic disease is typically linked to 
concerns about a diet higher in fat and assumptions that this drives poor metabolic health. As 
addressed in the previous sections, this is unfounded in the context of a diet low in carbohydrates and 
good metabolic health.106 Much of the confusion is also rooted in studies that label diets as 'high-fat' 
where they are also high in carbohydrates and usually contain processed foods (also called a 
Western Diet).107 In the same way diets labeled 'high-fat' in mice are likewise often high in 
carbohydrates as well, and translating these studies to human outcomes has problems.108  

Scientific evidence consistently confirms that a properly formulated ketogenic diet is safe, may be 
considered a primary approach for obesity and diabetes, and is beneficial for many other chronic 
health conditions.12 These include:  

●​ Cardiovascular disease  
●​ Neurodegenerative diseases   
●​ Cognitive decline  
●​ Fatty liver disease  
●​ Chronic inflammatory conditions   
●​ Sleep disorders  
●​ Mental health conditions   

Dismissing the ketogenic diet as a fad diet that increases the risk of chronic disease is misleading, 
especially as its main constituents are ancestral whole foods. Encouraging the public to consume 
fewer carbohydrates, whether or not they are in nutritional ketosis, could contribute to a significantly 
lower prevalence of serious health issues, including obesity, heart disease, and type 2 diabetes.   
 
 

3.18.​ Is a ketogenic diet good for long-term health? 
Questions have been raised around the lack of long-term data on the ketogenic diet and it has been 
suggested that the ketogenic diet should only be used for short-term weight loss. Longer term studies 
in patients with type 2 diabetes (5 years and ongoing) who are in nutritional ketosis have maintained 
positive results, and a GP practice in the UK has published 8 year data on the successful use of a 
reduced carbohydrate approach.109,110 
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In a recent study of healthy women who reported sustained nutritional ketosis for 3.9 years, no 
adverse effects were reported, and it was suggested that this metabolic state is protective against the 
development of insulin resistance while preserving metabolic flexibility.111 We know that historically, 
metabolic flexibility was a consistent feature of human existence, and certain populations existed in 
long-term ketosis, meeting nutritional needs and experiencing good health.12,58,112  

These findings also address the question of long-term nutritional ketosis for women of reproductive 
age, where ancestral dietary patterns reflect thriving populations. As mentioned previously, healthy 
pre-menopausal women in nutritional ketosis experienced no adverse effects and were metabolically 
flexible. They had no negative findings where biomarkers of aging were examined.111,113 Ketogenic 
diets have been found to improve menses in overweight women,114 and women with GLUT1 
deficiency syndrome (GLUT1-DS), a treatable metabolic brain condition, have normal cycles with 
long-term ketogenic diet therapy.115 Therapeutic carbohydrate reduction may also be utilised for 
improving fertility which may be reduced in conditions of insulin resistance (see Section 4.12.). 

At a time when 93% of the US population has poor metabolic health and more than 70% of food 
consumption is from foods that would have been unfamiliar to preagricultural humans, adopting a 
more ancestral way of eating seems like an excellent choice 116,117.   

 
3.19.​  Is a ketogenic diet affordable and sustainable? 

 
The affordability of a low-carbohydrate or ketogenic dietary approach is another question commonly 
raised when considering sustainability . Studies have shown that a whole-foods, well-formulated 
ketogenic diet can be nutrient dense and cost-effective, with savings occurring through fewer meals 
and snacks (improved satiety) and fewer medications and clinic visits.118,119  
 
This approach has been successful in a low-resource setting in South Africa, and in India for children 
with epilepsy.119,120  
 
In terms of sustainability, many who have achieved their health goals using a ketogenic approach find 
that the benefits outweigh any perceived downsides to continuing with this lifestyle. Examples where 
long-term ketogenic diets have been used with success include type 1 diabetes (10 years),121  mental 
health conditions (5 years),11 healthy females (approx 4 years),111 and a metabolically health mixed 
population (5 years).36,37 These data suggest that, in individuals who are experiencing the benefits of 
a ketogenic lifestyle, this way of eating may be sustained in the longer term. 
 
Individuals who experience symptoms of carbohydrate or processed food addiction may need 
additional support in order to be successful. Having a supportive family or other community support 
can be essential and there are experienced practitioners who can assist you if this is an area of 
struggle (see Section 6: Resources, for more information)  
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4.​ Benefits of a ketogenic diet  
Many studies have investigated the effectiveness and safety of a low-carbohydrate, high-fat diet, and 
evidence consistently reports metabolic, hormonal, and neurological benefits. The ketogenic diet 
amplifies those benefits where a state of nutritional ketosis occurs.  
 

4.1.​ Improves glycemic response and insulin sensitivity  
A significant number (40%) of U.S. adults have some degree of insulin resistance, which is 
characterized by worsening blood glucose control, contributing to high inflammation and the 
development of chronic diseases including mental health and neurological conditions.122,123     

Because chronic carbohydrate consumption is a significant driver of insulin resistance, a ketogenic 
diet offers an effective and simple strategy to reverse insulin resistance and restore metabolic 
balance. Restricting carbohydrates reduces the need for insulin, a critical metabolic hormone that 
governs blood sugar regulation. Stable, low insulin levels can gradually improve insulin sensitivity and 
enhance cellular glucose uptake.124 
 

4.2.​ Regulates appetite  
As discussed in Section 3.10, a higher fat content in the diet triggers changes in appetite regulation 
and satiety control and helps curb cravings, especially cravings for sugar and carbohydrates. A high 
carbohydrate diet that elevates blood glucose and insulin results in a roller coaster of blood sugar 
levels throughout the day. This dysregulates hormones like ghrelin and leptin, triggering cravings and 
leaving people feeling ‘hangry’. Reducing insulin improves leptin sensitivity which allows the brain to 
receive the signals that we are full. In the context of a reduced carbohydrate diet, a higher fat intake 
has been found to be more satisfying due to its action on brain reward centers.71 

A ketogenic diet keeps blood sugar levels stable, reduces insulin, and allows for the regulation of 
hunger hormones, thereby reducing cravings and regulating appetite.71,72 

 

4.3.​ Promotes healthy weight loss  
The use of carbohydrate restriction for weight loss can be found in the literature as far back as the 
1800s when it was the standard treatment for obesity.125,126  Over time, the development of the 
ketogenic diet for epilepsy has been explored for other applications and there is strong evidence for 
its efficacy in the treatment of obesity.80 This evidence is supported by the experiences of millions of 
people worldwide who have used a ketogenic diet to achieve and maintain a healthy body weight. 

Generally, there is no calorie restriction associated with the diet. This is because a ketogenic diet 
regulates hunger signaling and allows the body to access its own fat stores for fuel, naturally reducing 
hunger and food intake. A properly formulated ketogenic diet is complete in the essential nutrients it 
provides, so weight loss and improved health are achieved at the same time.127,128 Ensuring sufficient 
protein intake helps with feeling full and supports body composition (protects muscle). Suggested 
protein intake for a reduced carbohydrate approach is around 1.2 to 2.0 g/kg goal weight.2 
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Key features of a ketogenic diet include the following—none of which are controversial in and of 
themselves:  

●​ eating nutritious whole foods   
●​ including sufficient, high-quality protein sources 
●​ eating healthy fats 
●​ limiting carbohydrates 
●​ avoiding sugars 

While the ketogenic diet is a powerful tool in weight management, other factors that can affect 
success include physical activity, good quality sleep, and stress reduction. 
 
Lipedema and Lymphoedema 
Lipedema is a condition that may be confused with obesity, where fat tissue accumulates primarily in 
the lower half of the body (from the waist down to the ankle). This type of fat tissue is resistant to 
traditional diet and exercise approaches, which may be due to the disease process that includes 
tissue fibrosis and water retention.129,130 Due to these complications, lipedema is a painful condition 
which negatively impacts quality of life in a number of ways, including its resistance to treatment and 
risk of misdiagnosis. Studies have shown a ketogenic diet to be a promising intervention for this 
condition by promoting weight loss, reducing pain, reducing inflammation, and improving lymph 
vessel function.130,131 
 
Lymphedema, which has previously been associated with cancer treatments, trauma, or infection, is 
now recognized as a feature of obesity, where lymphatic function is compromised and limb swelling 
occurs.132,133 Early studies have shown reduced weight and limb swelling using a ketogenic approach, 
with ketone body metabolism thought to be an important component of success via its ability to 
improve lymphatic function.132,134 
 
 

4.4.​ Improves type 2 diabetes control  
Almost 30 million U.S. adults have been diagnosed with diabetes, and just over 97 million have 
prediabetes.135 Until recently, many guidelines stated that type 2 diabetes was chronic and 
progressive, and there was no mention of the success of a low carbohydrate approach. Sadly, many 
doctors and diabetes educators are unaware that guidelines now state that a low-carbohydrate 
dietary approach can effectively improve blood sugar control and put type 2 diabetes into remission 
136,137. Unfortunately, a treatment protocol of a high carbohydrate diet, dosing with insulin, and other 
blood sugar controlling drugs like metformin may not give the best outcomes. The consequences of 
poorly controlled diabetes include the following: 

●​ Cardiovascular disease 
●​ Kidney dysfunction   
●​ Vision loss  
●​ Neuropathy   
●​ Lower limb amputations  
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●​ Multiple medications 
●​ Reduced life expectancy  

The American Diabetes Association (ADA) recommends measuring your response to carbohydrates 
in your diet to guide management.138 This is helpful, but unfortunately not everyone has access to 
measuring technology, and with the ADA 'Diabetes Plate Method' suggesting 1/4 of the plate should 
consist of starchy carbohydrates, the intake of carbohydrates can quickly add up.139 At the same time, 
one of their most recent statements says: “Reducing overall carbohydrate intake for individuals with 
diabetes has demonstrated the most evidence for improving glycemia and may be applied to a variety 
of eating patterns that meet individual needs and preferences.”137 These mixed messages add to 
confusion and detract from the data showing that individuals who have a disorder of carbohydrate 
metabolism tend to do better when they reduce their intake of carbohydrates. 

The evidence is clear that therapeutic carbohydrate reduction lowers blood glucose and insulin, 
leading to reduced inflammation, improved insulin sensitivity, and reduced HbA1c levels.140 Gradually, 
the titration and elimination of type 2 diabetes medications may occur, and remission from the 
disease could be achieved.110 

The ketogenic diet may be more effective in lowering blood glucose and, consequently, insulin levels 
due to the very low level of carbohydrate consumed. This approach is often recommended, with many 
research studies reporting significant therapeutic results when restricting carbohydrates to no more 
than 20 to 50 grams per day1,22 and many practitioners have adopted the ketogenic diet to prevent, 
manage, and even reverse diabetes.109,141 
  

4.5.​ Improves type 1 diabetes control 
Despite improvements in technology and healthcare, trends in glycaemic control seem to be 
worsening for type 1 diabetes.142 Before insulin was available, a reduced-carbohydrate diet was the 
only beneficial treatment option for type 1 diabetes.143 With the arrival of insulin as a treatment option 
(initially used in conjunction with the low carbohydrate approach) the amount of carbohydrate in the 
diet began to trend upwards and now the challenge of insulin resistance in type 1 diabetes has 
become a new concern.144 This has created a sub-type of diabetes known as "double diabetes" who 
are more at risk of micro- and macrovascular disease. Studies indicate that irrespective of glycemic 
control, the rate of complications is higher in this subgroup, suggesting that poor glycemic control is 
not the only reason for worse outcomes in type 1 diabetes and that double diabetes is an important 
and independent risk factor for developing complications.144,145 Maintaining insulin sensitivity may be a 
significant factor in improving outcomes for type 1 diabetes, especially given the inconsistencies in 
outcomes relating to glycemic control alone.146,147 

Historical evidence points to the benefit of therapeutic carbohydrate reduction in type 1 diabetes and 
renewed interest has seen a recent increase in publications exploring low-carbohydrate and 
ketogenic diets for this population. Type 1 diabetes is an autoimmune disease where the insulin 
producing beta-cells in the pancreas are destroyed. In the early stages, a "honeymoon" phase is 
reported where beta-cells remain functional, producing enough insulin to contribute to blood glucose 
control. This leads to reduced insulin dosing. Several case studies have reported an extended 
honeymoon period following the implementation of a low-carbohydrate or ketogenic approach148–150 
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with one patient showing preserved function for more than 5 years.150 In general, the use of this 
approach for type 1 diabetes has demonstrated lower HbA1c values,151–153 lower glycemic variability 
and more time in range,154,155 less frequent and less severe hypoglycemic episodes,152–154 a reduction 
in insulin requirements (reported as much as 70%),156 151,152 and reduced cardiovascular disease risk 
markers.153 Overall studies reflect that this approach is safe, feasible, and can be adhered to in the 
long-term.152,153,157 

A reduced carbohydrate approach has been less studied in younger populations but available data 
suggest blood glucose control (and other metrics) improve and is in a similar range to the adult 
population.158–160 In one study, glycemic control was quoted as being "exceptional" (mean HbA1c of 
5.67% ± 0.66%)158 and qualitative data reflect the following experiences159: 
“I think his last A1C was 6.3 before we went low carb and then that went to 5.3 as soon as we went 
low carb.” 
“The first [low-carbohydrate] meal we did was breakfast … that just changed our day. Like, you know 
as soon as you start off with fabulous flat numbers, you can just carry on… ” 
“I feel so much better doing it, like I feel I’ve got so much more energy…" 

Finally, the state of nutritional ketosis has been examined with respect to type 1 diabetes and 
endurance exercise, with positive results.161–163 

With the prevalence of double diabetes on the rise,164 it makes sense to address the dual concerns of 
blood glucose control and insulin resistance by applying a reduced carbohydrate approach. To this 
effect, the SMHP have published a peer-reviewed consensus statement outlining their position and 
the benefits of reduced-carbohydrate approaches for type 1 diabetes.165 
 

4.6.​ Protects against metabolic syndrome   
Metabolic syndrome is a group of conditions that, taken together, raise your risk of coronary heart 
disease, diabetes, stroke, and other serious health problems. Insulin resistance is the primary driver 
of metabolic syndrome.166 The criteria for metabolic syndrome are met with three or more of the 
following conditions: 

●​ A large waistline (abdominal obesity)  
●​ Elevated blood pressure  
●​ High triglycerides 
●​ Low HDL cholesterol 
●​ High fasting blood sugars    

Metabolic syndrome can have serious health consequences, and following a ketogenic diet is a safe 
and highly effective strategy to improve or normalize all these conditions.124 Reducing obesity and 
improving blood glucose control have been reviewed in previous sections. Other features of metabolic 
syndrome will be examined in the following sections. 
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4.7.​ Reduces triglycerides   
It’s a common misunderstanding that dietary fats alone are linked to elevated triglyceride levels. In 
fact,blood triglyceride levels primarily respond to excessive carbohydrate consumption.167  

The body has a minimal capacity to store sugars and converts excess blood sugar into triglycerides, 
which are then carried to the fat cells for storage. The hormone insulin drives this process. With 
insulin resistance, triglyceride production is increased, thereby raising the level in circulation. Overfull 
fat cells leak triglycerides back into circulation, further contributing to rising blood triglyceride levels.   

In a ketogenic diet, a reduced carbohydrate load decreases triglyceride production in the liver, 
reducing circulating triglycerides. As insulin levels fall, fat cell storage and release mechanisms 
normalize, whereby stored fat can be accessed and oxidized to produce ketones. Subsequently, 
triglyceride levels fall. A ketogenic diet has been shown to consistently reduce triglycerides with a 
reduction of 50% found in one study in patients with metabolic syndrome.140,168  
  

4.8.​ Improves HDL cholesterol 
HDL plays an important role in the regulation of cholesterol metabolism by removing excess 
cholesterol from cells. Low levels signify impaired cholesterol metabolism and this is associated with 
insulin resistance and an increased risk of cardiovascular disease.169 The ketogenic diet consistently 
improves insulin sensitivity and cholesterol metabolism, resulting in increased HDL concentrations.140 

As mentioned in Section 3.4, the triglyceride / HDL ratio and the count of small, dense LDL particles 
are much more useful predictors of potential cardiac risk than total cholesterol. These metrics are 
consistently improved on a ketogenic diet.33 
 

4.9.​ Supports healthy blood pressure  
Nearly half of all U.S. adults have elevated blood pressure, also known as hypertension, leaving a 
large proportion of the population at risk of cardiovascular disease, stroke, kidney dysfunction, and 
vision problems.170  

Insulin and blood glucose concentrations influence blood pressure through their action on the kidneys 
and blood vessels. Insulin resistance causes the kidneys to retain sodium and impairs the relaxation 
(dilation) of blood vessels.171 Other features of metabolic syndrome, like abdominal obesity, leptin 
resistance, and inflammation also contribute to increased blood pressure through various signaling 
pathways.172 

The ketogenic diet has been found to offer a simple and effective strategy to promote healthy, normal 
blood pressure.173,174 If someone is taking medication for hypertension, it is critical that they consult a 
doctor who is familiar with the effects of the ketogenic diet on blood pressure. A reduction in blood 
pressure may occur rapidly and proper adjustment of medication is essential.175,174 See Section 6: 
Resources, for information on guiding medication adjustments.  
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4.10.​ Improves fatty liver disease  
Metabolic-associated fatty liver disease (MAFLD), also known as nonalcoholic fatty liver disease or 
NAFLD, occurs when the liver is overwhelmed by the fatty acids in circulation and not able to dispose 
of them efficiently. The liver's production of fat in response to an excessive intake of carbohydrates 
exacerbates this.176  

The ketogenic diet promotes fat burning, increasing the body's capacity to utilize fats as its primary 
fuel source. This enables the liver to readily access stored fatty acids within liver cells, which can 
lower liver fat accumulation and may help reverse a fatty liver. This process is enhanced during 
fasting, when dietary fats are unavailable, which explains why combining a ketogenic diet with 
intermittent fasting is an excellent strategy to improve fatty liver disease.177   

There are now many studies investigating the effects of a ketogenic diet for treating nonalcoholic fatty 
liver disease.178,179 One in particular found that participants following a ketogenic diet for only six days 
showed markedly reduced liver fat and improved insulin resistance, a primary cause of fatty liver 
disease.179   
 

4.11.​ May protect or improve kidney function 
Concerns about kidney function in the context of a ketogenic diet have been briefly addressed in 
Section 3.14. Recently, a new expression has emerged in the metabolic health space, 
cardiovascular-kidney-metabolic syndrome,180 reflecting the interconnected disease processes 
contributing to these disorders. This comes as no surprise if we consider the underlying role of insulin 
resistance in these conditions—clearly reflected in the staging definitions of this newly defined 
syndrome.181 This collection of diseases affected more than 25% of American adults between 2015 
and 2020180 and a recent review states the "mechanisms of hyperglycemia-induced damage to the 
cardio-renal system are well validated."182 In light of this, it is hardly controversial to suggest that a 
diet proven to address the pathophysiology (the dysregulated physiological pathways associated with 
the development of a disease) of the cardiovascular-kidney-metabolic syndrome could be helpful 
where kidney disease is present. 
A recent paper (The case for a ketogenic diet in the management of kidney disease)16 answers many 
of the questions commonly raised and emphasizes that a well-formulated ketogenic diet is moderate 
in protein, while being low in carbohydrates, and that a state of nutritional ketosis offers additional 
benefits in support of kidney function. These beneficial effects may include the provision of an 
efficient fuel source, reduced oxidative stress, improved mitochondrial function, reduced 
inflammation, and antifibrotic effects.  
 
A number of papers support the consideration of a reduced carbohydrate or ketogenic diet for mild 
kidney disease in type 2 diabetes, reflecting improved estimated glomerular filtration rate (eGFR) 
tracking with ketone levels and adherence (dose dependent),99 improvements in three measures of 
renal function (serum creatinine, eGFR and albumin-to-creatinine ratio),183 the possibility of regression 
from chronic kidney disease (CKD) stage 3 to 2,184 and reversal of diabetic nephropathy (6 year 
duration) in a case study.185 In general, the intervention has shown to be safe and effective in this 
population.186,187 
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In patients with obesity, but without kidney disease, a meta-analysis found the improvement in kidney 
function was greater using a reduced carbohydrate approach compared with the control diet,188 and in 
patients with impaired kidney function, a ketogenic diet demonstrated weight loss and improved 
metabolic markers without change in kidney function.100 
 
Autosomal-dominant polycystic kidney disease (ADPKD) is a genetic kidney disease involving the 
progressive development of cysts and declining kidney function, eventually leading to kidney 
failure.101,189 Ketogenic interventions are showing promise in slowing disease progression in the 
presence of elevated ketones (higher ketones associated with less decline),189 and a recent feasibility 
trial demonstrated improved kidney function in patients with ADPKD using this approach.101 
 
Lastly, metabolic syndrome appears to predict decreased renal function in a middle aged and elderly 
population190 and an increased risk of CKD in general.191,192 Implementing therapeutic carbohydrate 
reduction, proven to be successful in reversing metabolic syndrome,141 would appear to be a 
beneficial strategy in helping to prevent the development of CKD. 
 

4.12.​ Improves reproductive health 
Reproductive health is closely linked to metabolic health, and with approximately 1 in 6 adults 
experiencing infertility, it is a significant health concern.193 Insulin plays a critical role in the 
reproductive health of men and women via its effects on the hypothalamus-pituitary-gonadal (HPG) 
axis and hormone production and regulation. Adipose (fat) tissue acts as an endocrine organ 
(hormone producing) and can also influence hormone levels and increase inflammation, contributing 
to reproductive dysfunction. In women, conditions like  polycystic ovarian syndrome (PCOS), 
recurrent pregnancy loss, egg quality, and complications in pregnancy are associated with insulin 
resistance and obesity.194 In men, insulin resistance and obesity are associated with reduced 
testosterone levels, reduced sperm quality, erectile dysfunction, and inflammation of the prostate 
gland.194,195 

In PCOS, elevated insulin and insulin resistance appear to drive hormonal imbalances (especially an 
elevation in testosterone outside of the normal range), which lead to symptoms such as polycystic 
ovaries, menstrual irregularities, infertility, increased body weight (variable), acne, and facial hair.196 
Lowering insulin levels through the adoption of a ketogenic diet is an effective non-pharmaceutical 
strategy to restore hormone balance and alleviate PCOS symptoms.197,198 Even against the 
Mediterranean diet, which is commonly thought to be very healthy, a ketogenic diet has been found to 
be superior.199 Therapeutic carbohydrate reduction may also benefit conditions like abnormal uterine 
bleeding,200 gestational diabetes,201 and weight gain in menopause.202 
In men, a ketogenic diet has been found to improve testosterone levels,203,204 semen quality,205 erectile 
function,204 and reduce prostatitis and prostate-specific antigen (PSA) levels.195,203 
   

4.13.​ Improves sleep disorders 
Sleep is an essential pillar of health.206 It is critical for proper brain and metabolic function, with 
disruption causing significant consequences for short- and long-term health.207 Sleep problems are 
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common in both metabolic and neurological conditions.208,209 Nighttime wakefulness (insomnia) and 
daytime sleepiness are common in both groups, with sleep apnea found more in metabolic conditions 
and overweight. 

Multiple factors influence sleep quality, but therapeutic carbohydrate reduction has been shown to 
improve sleep quality in a number of settings. One mechanism is suggested to be the reduction of 
inflammatory markers and, consequently, an increase in melatonin levels.210 In sleep apnea, weight 
loss is thought to be a significant factor for improved sleep, and in type 2 diabetes, hyperglycemia has 
been found to be associated with poor sleep.211 A ketogenic diet has demonstrated improved sleep 
quality and quality of life in patients with obesity,212,213 sleep apnea,214 and type 2 diabetes.211 

Sleep disturbances can occur in neurological conditions like epilepsy, migraine, and multiple 
sclerosis,208,215 and they are the main feature of a rare sleep disorder called narcolepsy. Through its 
action on various pathways, including neurotransmitter regulation, reduced inflammation, and 
metabolism effects, the ketogenic diet has been shown to improve various elements of sleep quality. 
These elements include improved sleep structure (normalized REM sleep and improved slow-wave 
sleep)216,217 and regulation of the sleep-wake cycle.216,218 Specifically, studies have been shown to 
benefit sleep parameters in people with epilepsy,219 migraine,220 narcolepsy,221 and multiple 
sclerosis.215,222 

At the intersection of metabolic health and neurology lies mental health. Disordered sleep and 
sleep-wake cycles often occur along with psychiatric disorders.223 A recent study demonstrated a 19% 
improvement in sleep quality compared to initial scores when a ketogenic diet was given to 
individuals experiencing serious mental illness. There was also an improvement in the severity of 
mental illness scores.224  
   

4.14.​ Reduces inflammation  
While short-term inflammation forms part of the healing process, a state of chronic inflammation is 
associated with a variety of chronic diseases such as obesity, type 2 diabetes, the development of 
atherosclerosis, and Alzheimer's disease. The NLRP3 inflammasome pathway is thought to be a 
principal driver of inflammation via multiple effects (it also controls the release of inflammatory 
cytokines) and is activated via immune signaling.225  

Fasting and ketogenic therapies suppress the activity of the  NLRP3 inflammasome and related 
(multiple) pathways to reduce inflammation. This has been demonstrated in individuals with 
obesity,226,227 type 2 diabetes, and prediabetes.184,228 While weight loss can improve inflammation 
markers, in a study where healthy individuals were placed on a short-term ketogenic diet, 
inflammation markers decreased even without weight loss, showing that nutritional ketosis appears to 
have unique anti-inflammatory benefits.229  

Other inflammatory conditions that have been shown to improve with carbohydrate reduction include 
fibromyalgia,230 osteoarthritis,231 psoriatic arthritis,232 and chronic pain.233 Improvements in skin 
conditions like psoriasis,234 acne,235 and hidradenitis suppurativa (acne inversa)236 have also been 
observed. Inflammatory gastrointestinal conditions will be covered in Section 4.14. 
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Inflammation is closely connected to metabolic syndrome and insulin resistance, and is implicated in 
most chronic disease states. This includes cardiovascular disease, type 2 diabetes, 
neurodegenerative disease, and cancer. The ketogenic diet is able to regulate multiple pathways and 
reduce inflammation, making it a good choice for maintaining metabolic health.237 
 

4.15.​ Supports gastrointestinal health 
The gut plays a key role in mediating immune and inflammatory pathways due to its barrier 
function—it is the connection between our bodies and the outside world. The balance of different 
types of bacteria and other organisms (the microbiome), the food we eat, and environmental 
exposures (medication, geography, age, and exercise) all contribute to our gut health. Because the 
gut acts as a barrier between our internal physiology and the outside world, it is acutely sensitive to 
metabolites and irritants, which can trigger inflammation and immune responses and increase gut 
permeability. Food processing changes the properties of fresh foods, altering the food matrix and 
often includes the addition of preservatives and other manufactured ingredients. These have the 
potential to irritate and upset the gut, triggering inflammatory and immune pathways.67 

Returning to a more ancestral diet, moving away from processed foods, can support gut healing and 
reduce inflammation.65,238 Therapeutic carbohydrate reduction includes the removal of processed 
foods, grains, and legumes, which are potential irritants.12,60,61  

A ketogenic diet has been shown to induce favorable changes in the microbiome and promote gut 
healing.7,68,239 The presence of ketone bodies, which can be used to fuel the cells of the gut lining,65 is 
one mechanism of healing. As mentioned in Sections 4.13 and 4.15, the ketogenic diet also reduces 
inflammation and supports immune function. 

Inflammatory bowel disease has been reported to respond to carbohydrate reduction, including a 
ketogenic diet,7,240,241 and similar success has been observed in irritable bowel syndrome 
patients.242–244 In small intestine bacterial overgrowth (SIBO) a complete removal of carbohydrates 
(zero carbohydrate, animal based foods only) from the diet has been shown to promote recovery and 
normalization of the bacterial overgrowth.9 

Gastroesophageal reflux disease (GERD) is associated with insulin resistance and higher 
carbohydrate consumption245,246 and has been successfully resolved by carbohydrate reduction.247,248 
 

4.16.​ Supports immune function 
As mentioned in Section 4.13, the ketogenic diet is able to suppress the activity of the NLRP3 
inflammasome pathway, which is a significant component of the immune response.249 Preclinical 
(laboratory) studies have investigated the effects of ketone bodies on immune function demonstrating 
improved T-cell function and nitric oxide (NO) production (NO can regulate T-cell responses) and 
these are now being reproduced in human trials.250–252 Immune function and metabolic health are 
closely connected, and this has come to the fore in recent years with an increased interest in 
respiratory viral diseases and their management. Ketone bodies and metabolic health status appear 
to have an important role in the management of respiratory disease.253–255 Therapeutic carbohydrate 
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reduction has been found to benefit a range of respiratory conditions such as chronic obstructive 
pulmonary disease (COPD),256,257 chronic lung disease in infants,258 and intubated patients with acute 
respiratory failure.259 

Immune function also drives allergic and autoimmune diseases through various pathways which 
include the interplay between the innate and adaptive immune systems. In asthma, both immune and 
inflammatory pathways contribute to the condition, and insulin resistance tends to make things 
worse.260 The ketogenic diet has shown promise in improving airway inflammation and immune 
signaling in preclinical261 and clinical settings.262 

A key regulator of these immune and inflammatory pathways is the microbiome and gastrointestinal 
system which is driven by its function as a barrier. Irritants and exposures to foreign substances can 
trigger inappropriate immune and inflammatory responses that contribute to the development of 
autoimmune disease.263 Therapeutic carbohydrate reduction has demonstrated the ability to improve 
the microbiome and has shown promise in improving a variety of autoimmune conditions such as 
multiple sclerosis,264 autoimmune thyroiditis,265 ankylosing spondylitis,266 and others12 (see Sections 
4.13 and 4.14). 
 

4.17.​ Improves neurological conditions 
Neurological disorders encompass a wide range of conditions which include neurodevelopmental and 
neurodegenerative disorders, as well as traumatic neurological injuries and migraine. There is overlap 
between the conditions through various pathways that include brain energy metabolism, 
neurotransmitter regulation, inflammation, metabolic, and the gut-brain axis. Neurological disorders 
may be particularly responsive to the ketogenic diet where nutritional ketosis is achieved and 
maintained at more therapeutic levels, between 3–5 mmol/L (17–29 mg/dL).23 

The ketogenic diet has been used for around 100 years for treating epilepsy, where it was observed 
that fasting resulted in a reduction of seizures. In order to maintain the therapeutic effect without 
causing starvation, the ketogenic diet was developed to maintain the physiological benefit whilst 
providing adequate nutrition.23 Around one third of people experience treatment resistant epilepsy (to 
medication), and the ketogenic diet offers the possibility of improvement. Though there is variation on 
an individual level, in general, the ketogenic diet improves seizure control in around 50% of 
individuals (may be up to 90%) and complete control may be seen in approximately 25% of those that 
respond. This approach can be successful for both adults and children.23 

Epilepsy medication is also used in the treatment of migraine, giving us a clue that a ketogenic diet 
may benefit this condition. Common to other conditions involving the brain, the regulation of neuronal 
excitability and brain energy supply appear to play a major role in the onset of migraines.267 The 
migraine brain appears to be more sensitive to metabolic disturbances, particularly in glucose 
metabolism (reactive hypoglycemia),267,268 and the regulation of cell membrane ion channels 
(electrolyte imbalance).12,269,270 The ketogenic diet provides a steady energy supply via ketone bodies, 
stabilizing blood glucose and targeting multiple pathways involved in migraine attacks.271,272 
Improvements in migraine frequency have been demonstrated using a ketogenic diet.268,272,273 
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Ketone bodies are also being explored in the context of traumatic brain injury due to their ability to 
effect neuroprotection, decrease inflammation, mitigate seizure activity, and increase neurotrophic 
factors.274 A range of evidence from animal to human studies suggests a ketogenic diet could improve 
recovery.275 At present, human studies show that a ketogenic approach is safe and feasible,276,277 
improves the microbiome and metabolic health in spinal cord injury,278,279 and increases some 
components of memory in a small study on post-concussion syndrome.280 
 

4.18.​ Helpful in neurodegenerative conditions  
Nutritional ketosis results in a metabolic shift that improves brain energy metabolism (via the use of 
ketone bodies and increased mitochondrial function), decreases inflammation, regulates 
neurotransmitters, and removes old and damaged cells (autophagy). It can restore and protect the 
myelin sheath (the insulation around nerves) via its action on specialized cells that perform 
maintenance functions. This is in addition to the beneficial effects of the ketogenic diet on metabolic 
health which helps protect against the development of many neurological conditions.281,282 A recent 
case study demonstrated that a ketogenic diet significantly improved metabolic markers in a person 
with metabolic syndrome and Parkinson's disease. Improvement in the non-motor symptoms of 
Parkinson's disease were also reported.283 
 
Neurodegenerative diseases where the ketogenic diet has shown benefit include Alzheimer's 
disease,281,284 Parkinson's disease,12,285 Huntington's disease,286 and amyotrophic lateral sclerosis 
(ALS).287 Other conditions which have an autoimmune component and have responded to a ketogenic 
intervention include inclusion body myositis288 and multiple sclerosis.222,281 
 

4.19.​ Supportive in neurodevelopmental disorders 
Neurodevelopmental disorders are a broad spectrum of conditions (that frequently coexist) such as 
autism spectrum disorders (ASD) and attention deficit hyperactivity disorder (ADHD), and can include 
movement (Tourette syndrome), speech, and language disorders.  

Interest in the ketogenic diet for supporting ASD is being driven by its frequent coexistence with 
epilepsy, and early studies have shown promise.289–291 In fact, there are common overlaps across 
many neurodevelopmental disorders, another example being Tourette syndrome (TS) and ADHD or 
obsessive compulsive disorder (OCD).292 The use of epilepsy medications in treating the symptoms of 
these neurodevelopmental disorders highlights the overlap in features. There are many contributing 
factors that result in neurodevelopmental conditions but common themes have emerged such as 
mitochondrial and metabolic dysfunction, brain energy metabolism, genetics, and the microbiome, all 
of which can respond to a ketogenic intervention.  

At present, the ketogenic diet has not been specifically studied in other conditions like ADHD, but 
because of the overlap in neuroprocessing and neuroregulation difficulties (dysfunction of the 
dopamine system is common in ASD, ADHD, and TS) one may expect that a diet that is nutrient 
dense (avoiding deficiencies) and low in processed foods and sugars (irritating to the gut and brain), 
would be supportive of brain function.12 Children with ADHD appear more at risk of other psychiatric 
conditions in adulthood. In a recent paper,293 three adults with anxiety, depression, and comorbid 
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ADHD experienced improvements in all scores related to anxiety and depression (changes in ADHD 
not recorded) with remission status achieved. This promising result should drive more research into 
the effects of a ketogenic diet on ADHD symptoms. 
 
Allergies, food sensitivities, and fussy eating appear common in neurodevelopmental disorders and 
gluten-free/casein-free approaches have been used with some success.291,294,295 A new study looking 
at the microbiome and inflammation markers in ASD found the implementation of a ketogenic diet led 
to improvements in these areas which may drive improvements in behavior and sociability.289,296 A 
ketogenic diet was found to outperform a gluten-free diet in some areas in individuals with ASD,291 
and a gluten-free diet (followed for one year) led to a marked reduction in tics and OCD in both adults 
and children with TS.297 Considering the various evidence streams, it seems clear that it is worth 
considering therapeutic carbohydrate reduction as a supportive approach in these conditions. 
 

4.20.​ Promotes mood stability and cognitive function 
Mood and cognition are inherently related to neurological function and, once again, we see the use of 
epilepsy medications for the treatment of mental illness giving us clues as to the potential role of the 
ketogenic diet in supporting mental health. Metabolic health and mental health are also intrinsically 
connected as metabolic dysfunction drives brain energy deficiency, network instability, and 
neurotransmitter imbalances.298,299 This connection, and possible metabolic therapies, are being 
explored in a field named “metabolic psychiatry” where several recent papers have shown the 
ketogenic diet to be successful in improving the condition of patients with severe mental illness.300–302 

The use of ketogenic metabolic therapy for mental health is an area where higher levels of ketone 
bodies (and adherence) may influence the therapeutic effect and therefore one should seek medical 
oversight for implementation (especially if medication is in use).293,301,302 Ketogenic therapy in this 
setting is a powerful intervention that can require medication adjustments and oversight in order to 
safely transition into this supportive approach.303 As an adjunct therapy, the ketogenic diet is able to 
improve mental health via its effects on improving brain energy metabolism, neurotransmitter 
regulation, network stability, and insulin resistance.298 Over time, medication reduction may be 
possible and remission of symptoms can be achieved for some people.301,303,304 See Section 6: 
Resources, for more information and links to help you find an experienced provider to support you if 
you have a mental health condition. 

Many people notice an improvement in mood stability and cognitive function as a benefit of the 
ketogenic diet, even if the primary application was to address metabolic health.304,305 Even in young 
healthy individuals, a ketogenic diet has been shown to improve network stability, an important 
marker of brain aging. In a study that examined the effect of diet on network stability, glucose 
destabilized and ketones stabilized brain networks.299 Overall, a diet that promotes metabolic 
flexibility, insulin sensitivity, and a steady energy supply is associated with improved cognitive function 
across the lifespan—a ketogenic (or a low-carbohydrate) diet is one way to achieve this.306 

Metabolic syndrome has been associated with impaired network efficiency and cognitive 
impairment,307 and Alzheimer's disease is being referred to as type 3 diabetes due to its connection to 
disorders of glucose metabolism.308 Using a reduced carbohydrate approach to manage metabolic 
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syndrome and type 2 diabetes could protect against the development of Alzheimer's disease, the 
most common neurodegenerative disorder.308,309 
  

4.21.​ Supports healthy aging 
The leading causes of death globally are cardiovascular disease (CVD) and cancer—together, they 
account for around 50% of deaths globally.310 These are non-communicable diseases where insulin 
resistance appears to be a significant driving factor for disease development.123,311,312 In support of 
this, the data also suggest that insulin sensitivity and, by extension, metabolic syndrome, may predict 
healthy aging.313,314 We have previously discussed the role of insulin in CVD development (see 
Section 3.6 and related). In contributing to cancer risk, elevated levels of insulin can cause 
inflammation and drive pathways that may result in inappropriate growth and division of cells, and a 
reduced ability to clear old and poorly functioning cells.111 Taken together, this dysfunctional metabolic 
state can increase the risk of cancer and CVD.111,311,312 

A state of nutritional ketosis has been associated with increased longevity in animal models through 
mechanisms that include decreased inflammation and insulin signaling, increased autophagy 
(removal of old and poorly functioning cells), and improved mitochondrial function. While many of the 
models use caloric restriction or fasting to obtain the benefits of ketosis, a ketogenic diet can mimic 
the positive effects of ketosis with nutritional sufficiency—an important feature of healthy aging. A 
study looking at long-term adherence to a ketogenic diet found no adverse findings and excellent 
metabolic flexibility—a hallmark of good metabolic health.111 

A loss of muscle mass (sarcopenia) is a concern of aging and is associated with insulin resistance 
and the development of frailty.12,315,316 Ketogenic diets improve mitochondrial function, an important 
feature of muscle function, and have shown promising results in rodent studies for aging and motor 
function.317,318 In humans a ketogenic diet can improve grip strength, body composition, metabolic 
status, and weight319; preserve muscle mass during weight loss320,321—even in older adults (60–75 
years)322; and has been shown to increase circulating levels of myokines which play a role in the 
regulation of muscle metabolism.323 Myokines are released during resistance training (an important 
component of healthy aging) and are thought to contribute to the restoration of metabolic health via 
various pathways.324 Studies support the importance of protein and nutrient dense foods for protection 
against frailty which are key components of a reduced carbohydrate approach.12,54,325 
 

4.22.​ Could play a role in the prevention and treatment of cancer 
Cancer is the second ranked (at nearly 20%) cause of death globally.326 There are multiple factors 
that can contribute to the development of cancer including age, chronic inflammation, viral infections, 
environmental exposures (toxins, radiation exposure, chemical exposures), and rare inherited 
mutations.85 The metabolic disturbances associated with insulin resistance, metabolic syndrome, 
diabetes, and obesity (even where obesity is classified as metabolically healthy)327 likely contribute to 
these being known risk factors for the development of cancer.312,328,329 Therapeutic carbohydrate 
reduction, as an established treatment for these risk factors, indicates a role in prevention and lends 
itself to considered application in the presence of a cancer diagnosis.12,87 
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A key feature of the development of cancer is altered energy metabolism resulting in abnormal cell 
growth. This dysfunctional metabolism is known as the Warburg effect where energy deficiency within 
the cancer cell drives increased dependence on glucose and glutamine as fermentable fuels.12,85 A 
ketogenic diet is showing promise as an adjunct metabolic therapy due to its ability to reduce glucose, 
suppress insulin signaling, and elevate ketone bodies—all of which can support cancer treatment. 
These metabolic changes weaken tumor cells (normal cells are unaffected) and make them more 
vulnerable to the treatment modalities applied.330–333 While a metabolic approach to cancer 
management shows promise, there is still some way to go in standardizing the approach and 
stratifying for all cancer cell (metabolic) subtypes,334 so a considered and sensitive approach to 
discussions around this strategy is most appropriate. Currently, the ketogenic diet in this setting 
should be seen as a supportive addition to standard of care protocols (see Section 6: Resources, for 
more information). 

Insulin resistance and obesity are associated with worse outcomes in cancer patients which implies 
that any metabolic therapy that improves these features could have a clinical benefit.335–337 A 
ketogenic diet has been found to be safe and effective at addressing these elements in patients 
undergoing cancer treatment and can be considered to have a supportive role in this context.337–340 
 

4.23.​ May improve sports performance 
The question of sports performance is a complex topic due to significant variations in individual 
physiology, goals, and exercise response. During exercise, both carbohydrate and fat metabolism can 
contribute to energy supply. Energy required by the muscle can be derived from the oxidation of free 
fatty acids or from sources of carbohydrates, which include blood glucose, muscle glycogen, and liver 
glycogen.341 Metabolic health, metabolic flexibility, and dietary choices all play a role in how the body 
responds to exercise stress. Studies show that switching to a low-carbohydrate or ketogenic 
approach improves the ability of the body to burn fat for fuel, reduces reliance on carbohydrates for 
fuel, and can improve metabolic health.342 Reducing reliance on carbohydrates for fuel has many 
benefits, especially in endurance sports, where gastrointestinal distress can be exacerbated by the 
consumption of multiple glucose delivery options (gels or liquids).  

The best fueling strategy for prolonged exercise has been a matter for debate and inconsistencies in 
the data do not support the paradigm that muscle glycogen depletion is the sole limitation determining 
prolonged exercise performance.343 An alternative theory to the carbohydrate dependent (muscle 
glycogen) model is that an enhanced ability to oxidize fat at a sustained rate during prolonged 
exercise would benefit the endurance athlete and help mitigate hypoglycaemic drift by delaying 
exhaustion of liver (and brain) glycogen.343 Pre-adapting to a low-carbohydrate, high-fat (LCHF) diet 
in this context shows promise. Increasing efficiency for fat burning can occur quite rapidly though a 
longer adaptation period may be necessary for optimum results—suggested to be around 4 weeks 
(though there may be individual variation).12,343 Response to carbohydrate input is individual and 
appears to be a feature of brain metabolic flexibility and how adapted for fat oxidation and ketone use 
they are. Very little carbohydrate may be required to protect performance (around 37-74 g), though 
some may be required.344,345 
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For short duration and strength performance, a study on elite artistic gymnasts demonstrated no 
differences in strength after 30 days on a ketogenic diet, and a significant improvement in body 
composition (decreased weight and fat mass, non-significant increase in muscle mass).346 Similarly, a 
study examining the effect of a very low-carbohydrate high-fat diet (ketones detected) on 
high-intensity interval training (HIIT) found no evidence of performance compromise during final 
stages of the graded exercise test or HIIT sessions.347 

Evaluation of studies that conclude negative effects of LCHF diet shows individual variation12,345,348 
and the totality of evidence essentially reflects performance equivalence (despite different demands), 
though there is some variation of effect amongst individuals.343 In consideration of best performance, 
being of a healthy weight for the sport in question and being metabolically flexible are likely to support 
performance.12 An individualized approach on the low-carbohydrate to ketogenic spectrum, 
considering performance goals (professional or amateur) and underlying health markers (e.g., insulin 
resistance), would seem to offer the most promise. 
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5.​ Conclusion 
A carbohydrate reduced or ketogenic diet that is well formulated and focused on whole foods is a way 
of eating rooted in ancestral patterns that have demonstrated resilience to disease. Our modern food 
environment has been shown to be detrimental to our health which, in conjunction with other changes 
in lifestyle, has led to an epidemic of poor metabolic health and chronic disease. A whole foods, 
carbohydrate reduced approach is a simple way to address metabolic dysregulation that acts on 
multiple pathways. A ketogenic diet amplifies the effect and may be especially useful for severe 
metabolic diseases, neurological diseases, and improving mental health. The ketogenic diet 
addresses the root causes of many of the conditions discussed above, which include insulin 
resistance, obesity, and type 2 diabetes—major risk factors for heart disease and cancer. 

Misconceptions around the ketogenic diet abound, but evidence suggests the concerns are largely 
unfounded when examined critically, with the majority of individuals being able to improve their health 
status using this approach. However, it would be a misconception to consider that any one variation 
of the ketogenic diet is right for everyone—it is an approach that should be tailored to individual 
health goals and metrics.  

As with any lifestyle change, individual responses vary, and appropriate medical monitoring is 
advised, especially where medication is in use (see Section 6: Resources,  for Clinical Guidelines). 
There is now a growing body of clinicians who recognize the importance of metabolic health and the 
role of lifestyle interventions in the treatment of chronic disease. Clinicians from a broad range of 
specialties are now embracing this approach as a powerful tool in helping patients improve their 
health (see Section 6: Resources, for Practitioner listing). 
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6.​ Resources   
6.1.​ The SMHP Clinical Guidelines  

(https://thesmhp.org/clinical-guidelines/)  

The Society for Metabolic Health Practitioners provides support and training for clinicians as well as 
general resources. Clinical guidelines can support the implementation of therapeutic carbohydrate 
reduction (you can print a copy for your healthcare provider).  

Sections that may be of particular interest include Section 2.1 (Essential nutrition), 2.2 (Different 
levels of carbohydrate reduction), 2.3 (Fiber—considering total vs net carbohydrates), 6.0 
(De-prescribing and medication adjustment). 
 

6.2.​ SMHP Practitioner listing 
(https://thesmhp.org/directory/) 

The SMHP has a list of practitioners who consider metabolic health and lifestyle interventions 
alongside the standard medical approach and are available to support you on your journey. 
 

6.3.​ Nutrition Network References Resource 
 ​ ​ (https://nutrition-network.org/references-resource/) 

The Nutrition Network is an online accredited education, connection, and learning platform. It 
provides training and resources for coaches and healthcare practitioners wanting to gain skills and 
certification in the use of therapeutic carbohydrate restriction (including a ketogenic approach) in 
practice. 

The Nutrition Network Reference Resource website provides evidence streams pertaining to 
metabolic health and various degrees of therapeutic carbohydrate restriction across a broad range of 
conditions. These research articles provide more information and expand on the points listed in this 
document. 
 

6.4.​ Mental health resources 
It is important to receive appropriate support and medical oversight if you are struggling with a mental 
health condition—especially if you are taking medication. Ketogenic metabolic therapy is a powerful 
intervention and may require medication adjustments or monitoring during the adaptation phase. The 
following resources provide additional information and list providers who are experienced in providing 
support and are able to work with a medical team to ensure safe application of this approach. 
 

6.4.1.​ Metabolic Mind 
        (https://www.metabolicmind.org/) 

Metabolic Mind is a nonprofit organization pursuing the science of metabolic psychiatry and collecting 
personal stories to offer education, and hope to people struggling with mental health. Their resources 
section may be particularly useful (https://www.metabolicmind.org/families-and-peers)  
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6.4.2.​ Dr. Georgia Ede – Diagnosis:Diet 

        (https://www.diagnosisdiet.com/about) 

Dr. Ede is a Harvard-trained psychiatrist specializing in nutritional and metabolic psychiatry with 25 
years of clinical experience. She is the author of Change Your Diet, Change Your Mind which 
unpacks the science behind how your food choices can affect your mood via their influence on brain 
metabolism. She also provides a clinician directory (https://www.diagnosisdiet.com/directory) for 
those looking for someone to support them on their journey, and a training program 
(https://www.diagnosisdiet.com/training)  for those practitioners wanting to upskill in the use of 
ketogenic nutritional therapy for mental health. 

Ede G. Change Your Diet, Change Your Mind: A Powerful Plan to Improve Mood, Overcome Anxiety, 
and Protect Memory for a Lifetime of Optimal Mental Health. Balance; 2024. 464 p.  
 

6.4.3.​ Dr Chris Palmer  
        (https://www.chrispalmermd.com/) 

Dr. Palmer is an Assistant Professor of Psychiatry at Harvard Medical School and the founder and 
director of the Metabolic and Mental Health Program at McLean Hospital. His book presents a 
unifying theory of the cause of mental illness, integrating the fields of clinical medicine, neuroscience 
and metabolic research. Brain Energy explores the concept that mental disorders are metabolic 
disorders of the brain presenting a clear and cohesive theory and suggestions for implementing 
metabolic therapies. 

Palmer CM. Brain Energy: A Revolutionary Breakthrough in Understanding Mental Health--and 
Improving Treatment for Anxiety, Depression, OCD, PTSD, and More. Dallas, TX: BenBella Books; 
2022. 320 p.  
 

6.5.​ Resources for the symptoms of carbohydrate and processed 
food addiction 

6.5.1.​ Bitten Jonsson – Bitten’s Addiction  
        (https://www.bittensaddiction.com/en/) 

Bitten Jonsson has worked in the field of addiction medicine for 37 years and is a registered nurse, 
addiction specialist, ADDIS®/SUGAR®-authorized (addiction screening, assessment, and diagnostic 
tools), and Nutrition Network practitioner. Jonsson believes all addiction begins in the brain and works 
with ASAM’s definition of Addiction Interaction Disorder which aims to correct the dysfunctions of the 
brain’s circuitry through a combination of traditional medicine and integrative functional medicine. 
Jonsson has developed a training program for healthcare providers who encounter individuals 
requiring this additional level of support and has a list of providers certified in the use of this 
approach. 
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6.5.2.​ Dr Jen Unwin – Fork in the Road 
        (https://forkintheroad.co.uk/) 

Dr. Jen Unwin is a consultant clinical and health psychologist with over 35 years of experience, 
mostly working for the NHS (UK). Dr. Unwin has struggled with her own addiction to processed foods 
and carbohydrates and her own journey, combined with input from top clinicians, has led to the 
publication of Fork in the Road: A Hopeful Guide to Food Freedom. This book guides individuals on a 
journey—identifying if you have a carbohydrate addiction, finding motivation for change, implementing 
the right eating plan, and providing strategies for long term success.  
 
Unwin J. Fork in the Road: A Hopeful Guide to Food Freedom. Independently published; 2021. 150 p. 
  

6.5.3.​ Dr Rob Cywes 
       (https://obesityunderstood.com/) 

Dr. Cywes is dual board certified in general surgery and pediatric surgery with a special interest in 
obesity, diabetes , and metabolic management—including bariatric surgery. His focus is on helping 
people understand and treat the causes of obesity and diabetes, considering surgery as a tool along 
the journey of becoming carbohydrate-free. Dr. Cywes recognized the treatment model primarily used 
in obesity management—the calories in, calories out (CICO) model—was flawed and developed the 
carbohydrate insulin model of obesity and diabetes (CIMOD). Combining this model with his 
understanding of the psychology of addiction, led to the development of a clinical program for treating 
obese adolescents. Dr. Cywes is a board member of the SMHP and releases regular videos on his 
YouTube channel as a resource for those struggling with carbohydrate addiction 
(https://www.youtube.com/@DrCywesCarbAddictionDoc). 
 

6.5.4.​ Dr. Tro Kalayjian  
        (https://doctortro.com/) 

 
Dr. Kalayjian is a board-certified physician in internal medicine and obesity medicine. His personal 
journey with weight loss, which began in childhood, has led to a deep understanding of the 
challenges faced by those on a weight-loss journey. His practice uses telemedicine, state-of-the-art 
patient monitoring technology, a fully integrated medical and coaching team, and access to support, 
education, and community through the Toward Health App. This includes an innovative Get Help 
Now! board to provide immediate support and encouragement in moments of struggle. The app 
ensures an exceptional level of individualized care and support, which is reflected in the success of  
the various wellness programs, the results of which appear in published literature.  
Dr. Kalayjian is a board member of the Society of Metabolic Health Practitioners and is committed to 
patient care and the promotion of TCR through research publications and advocacy. 
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6.6.​ Resources for support of cancer treatment 

6.6.1.​ Miriam Kalamian EdM, MS, CNS - Dietary Therapies 
        (https://www.dietarytherapies.com/) 

Miriam Kalamian is a nutrition consultant and author specializing in the implementation of therapeutic 
carbohydrate reduction and ketogenic nutrition plans. Her passion for helping others implement 
nutritional strategies comes from her personal journey with her young son, Raffi, who fought his own 
battle with cancer. 

Kalamiam M, Seyfried TN. Keto for Cancer: Ketogenic Metabolic Therapy as a Targeted Nutritional 
Strategy. Illustrated edition. Chelsea Green Publishing; 2017. 400 p.  
 

6.6.2.​ Dr Nasha Winters 
        (https://www.drnasha.com/) 

Dr. Winters is a licensed Naturopathic Doctor (ND) and a Fellow of the American Board of 
Naturopathic Oncology (FABNO) with nearly 30 years of experience in the field of integrative 
oncology. Winters co-authored the book The Metabolic Approach to Cancer and offers consultations, 
and training programs for fellow clinicians. Her passion for helping others stems from her own 
recovery from a terminal cancer diagnosis. 

Winters N, Higgins Kelley J, Turner K. The Metabolic Approach to Cancer: Integrating Deep Nutrition, 
the Ketogenic Diet, and Nontoxic Bio-Individualized Therapies. White River Junction, Vermont: 
Chelsea Green Publishing; 2017. 408 p.  

6.6.3.​ Dr Thomas Seyfried 
        (https://tomseyfried.com/) 

Dr. Seyfried is a professor of biology, genetics, and biochemistry at Boston College. His research 
program focuses on mechanisms by which metabolic therapy can be applied to chronic diseases 
such as epilepsy, neurodegenerative diseases, and cancer. The metabolic therapies considered 
include calorie restriction, fasting, and ketogenic diets. In his book Cancer as a Metabolic Disease: 
On the Origin, Management, and Prevention of Cancer, Dr Seyfried addresses controversies related 
to the origins of cancer and provides solutions to cancer management and treatment. 

Seyfried T. Cancer as a Metabolic Disease: On the Origin, Management, and Prevention of Cancer. 
1st edition. Wiley; 2012. 877 p. 

6.6.4.​ Expert Consensus Paper 
 
A recent paper (authors include Miriam Kalamian and Dr Seyfried) presents a comprehensive 
overview of the application of the ketogenic diet for glioblastoma that includes background, 
implementation strategies, trouble-shooting, and research challenges. 
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Duraj, T. et al. (2024) ‘Clinical research framework proposal for ketogenic metabolic therapy in 
glioblastoma’, BMC Medicine, 22(1), p. 578. Available at: 
https://doi.org/10.1186/s12916-024-03775-4. 
 
 

6.7.​ Recommended reading 

6.7.1.​ The Art and Science of Low Carbohydrate Living: An Expert Guide 
to Making the Life-Saving Benefits of Carbohydrate Restriction Sustainable 
and Enjoyable 

Written by Doctors Volek and Phinney, who together have more than 50 years of clinical experience 
in using a low carbohydrate or ketogenic approach, this book covers the science and application of 
the approach in detail. 

Phinney SD, Volek JS. The Art and Science of Low Carbohydrate Living: An Expert Guide to Making 
the Life-Saving Benefits of Carbohydrate Restriction Sustainable and Enjoyable. 1st edition. 
Lexington, KY: Beyond Obesity LLC; 2011. 316 p. 
 

6.7.2.​ Why We Get Sick: The Hidden Epidemic at the Root of Most Chronic 
Disease―and How to Fight It 

Professor Bikman is an internationally renowned scientist looking at the pathophysiology of disease 
with a special interest in the role of insulin and ketones on metabolic function. In his book, Why We 
Get Sick, he explores why insulin resistance affects so many people and how it connects many 
diseases together through a singular root cause. These include type 2 diabetes, obesity, cancer, 
neurological disease, and inflammatory disorders. Bikman also covers gut health and aging, and 
explains the effect of hormonal and insulin signaling pathways on the disease process. 

Bikman B, Fung J. Why We Get Sick: The Hidden Epidemic at the Root of Most Chronic 
Disease―and How to Fight It. Dallas, TX: BenBella Books; 2020. 270 p.  
 

6.7.3.​ Ketogenic: The Science of Therapeutic Carbohydrate Restriction in Human 
Health 

The Nutrition Network brought together experts from around the world to produce a textbook, collating 
an extensive resource including background and clinical knowledge in the field of therapeutic 
carbohydrate reduction. This is an academic publication with a high level of medical content and 
terminology and is more suitable for clinicians or those who want an in-depth look at the subject. 
Ketogenic: The Science of Therapeutic Carbohydrate Restriction in Human Health is available 
through various platforms.  

Noakes TD, Murphy T, Wellington N, Kajee H, Rice SM, editors. Ketogenic: The Science of 
Therapeutic Carbohydrate Restriction in Human Health [Internet]. Academic Press; 2023 [cited 2023 
Jul 26]. Available from: https://www.sciencedirect.com/science/article/pii/B978018216170000218

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           39 of 69 

https://doi.org/10.1186/s12916-024-03775-4
https://doi.org/10.1186/s12916-024-03775-4
https://www.sciencedirect.com/science/article/pii/B9780128216170000218


The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

7.​ References 
 
1. ​ Hallberg SJ, McKenzie AL, Williams PT, Bhanpuri NH, Peters AL, Campbell WW, et al. Effectiveness 

and Safety of a Novel Care Model for the Management of Type 2 Diabetes at 1 Year: An Open-Label, 
Non-Randomized, Controlled Study. Diabetes Ther [Internet]. 2018 Apr;9(2):583–612. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6104272/ 

2. ​ Volek JS, Kackley ML, Buga A. Nutritional Considerations During Major Weight Loss Therapy: Focus on 
Optimal Protein and a Low-Carbohydrate Dietary Pattern. Curr Nutr Rep [Internet]. 2024 May 30 [cited 
2024 May 31]; Available from: https://doi.org/10.1007/s13668-024-00548-6 

3. ​ Tagliabue A, Armeno M, Berk KA, Guglielmetti M, Ferraris C, Olieman J, et al. Ketogenic diet for 
epilepsy and obesity: Is it the same? Nutrition, Metabolism and Cardiovascular Diseases [Internet]. 2024 
Jan 14 [cited 2024 Feb 13];0(0). Available from: 
https://www.nmcd-journal.com/article/S0939-4753(24)00016-4/fulltext 

4. ​ Kolb H, Kempf K, Röhling M, Lenzen-Schulte M, Schloot NC, Martin S. Ketone bodies: from enemy to 
friend and guardian angel. BMC Medicine [Internet]. 2021 Dec 9 [cited 2021 Dec 10];19(1):313. 
Available from: https://doi.org/10.1186/s12916-021-02185-0 

5. ​ Puchalska P, Crawford PA. Multi-dimensional roles of ketone bodies in fuel metabolism, signaling, and 
therapeutics. Cell Metab [Internet]. 2017 Feb 7 [cited 2024 May 8];25(2):262–84. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5313038/ 

6. ​ Lennerz BS, Mey JT, Henn OH, Ludwig DS. Behavioral Characteristics and Self-reported Health Status 
Among 2029 Adults Consuming a “Carnivore Diet”. Current Developments in Nutrition [Internet]. 2021 
Nov 2 [cited 2021 Nov 9];(nzab133). Available from: https://doi.org/10.1093/cdn/nzab133 

7. ​ Tóth C, Dabóczi A, Howard M, J. Miller N, Clemens Z. Crohn’s disease successfully treated with the 
paleolithic ketogenic diet. International Journal of Case Reports and Images. 2016 Sep 1; 

8. ​ Yar N, Mukona LT, Nguyen K, Nalbandyan L, Mukona L, St. Fleur G, et al. Consuming an All-Meat 
Ketogenic Diet for the Long-Term Management of Candida Vulvovaginitis and Vaginal Hidradenitis 
Suppurativa: A 47-Month Follow-Up Case Report. Cureus [Internet]. 2022 Oct 20 [cited 2022 Oct 28]; 
Available from: 
https://www.cureus.com/articles/119195-consuming-an-all-meat-ketogenic-diet-for-the-long-term-manag
ement-of-candida-vulvovaginitis-and-vaginal-hidradenitis-suppurativa-a-47-month-follow-up-case-report 

9. ​ Martin P, Johansson M, Ek A. A Zero Carbohydrate, Carnivore Diet can Normalize Hydrogen Positive 
Small Intestinal Bacterial Overgrowth Lactulose Breath Tests: A Case Repor [Internet]. 2021 [cited 2022 
Jul 18]. Available from: https://doi.org/10.21203/rs.3.rs-148500/v1 

10. ​ Protogerou C, Leroy F, Hagger MS. Beliefs and Experiences of Individuals Following a Zero-Carb Diet. 
Behavioral Sciences [Internet]. 2021 Dec [cited 2021 Nov 29];11(12):161. Available from: 
https://www.mdpi.com/2076-328X/11/12/161 

11. ​ Norwitz NG, Hurn M, Forcen FE. Animal-based ketogenic diet puts severe anorexia nervosa into 
multi-year remission: A case series. Journal of Insulin Resistance [Internet]. 2023 Jun 14 [cited 2023 Jun 
19];6(1):8. Available from: https://insulinresistance.org/index.php/jir/article/view/84 

12. ​ Noakes TD, Murphy T, Wellington N, Kajee H, Rice SM, editors. Ketogenic: The Science of Therapeutic 
Carbohydrate Restriction in Human Health [Internet]. Academic Press; 2023 [cited 2023 Jul 26]. 
Available from: https://www.sciencedirect.com/science/article/pii/B9780128216170000218 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           40 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

13. ​ Lennerz B, Mey J, Henn O, Ludwig D, Statham T. Behavioral Characteristics and Self-Reported Health 
Status among 2029 Adults Consuming a ‘Carnivore Diet’. Current Developments in Nutrition. 2021 Nov 
2;5. 

14. ​ O’Hearn L. Can a carnivore diet provide all essential nutrients? Current Opinion in Endocrinology, 
Diabetes & Obesity. 2020 Aug 21;Publish Ahead of Print. 

15. ​ Goedeke S, Murphy T, Rush A, Zinn C. Assessing the Nutrient Composition of a Carnivore Diet: A Case 
Study Model. Nutrients [Internet]. 2024 Dec 31 [cited 2025 Jan 5];17(1):140. Available from: 
https://www.mdpi.com/2072-6643/17/1/140 

16. ​ Athinarayanan SJ, Roberts CGP, Vangala C, Shetty GK, McKenzie AL, Weimbs T, et al. The case for a 
ketogenic diet in the management of kidney disease. BMJ Open Diabetes Research and Care [Internet]. 
2024 Apr 1 [cited 2024 Apr 29];12(2):e004101. Available from: https://drc.bmj.com/content/12/2/e004101 

17. ​ D’Andrea Meira I, Romão TT, Pires do Prado HJ, Krüger LT, Pires MEP, da Conceição PO. Ketogenic 
Diet and Epilepsy: What We Know So Far. Front Neurosci. 2019;13:5. 

18. ​ Osler SW. The Principles and Practice of Medicine: Designed for the Use of Practitioners and Students 
of Medicine. D. Appleton; 1892. 1116 p. 

19. ​ Joslin EP. The Treatment of Diabetes Mellitus. Can Med Assoc J [Internet]. 1916 Aug [cited 2025 Mar 
12];6(8):673–84. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1584654/ 

20. ​ Rollo J. Account of Two Cases of Diabetes Mellitus, with Remarks. Annals of Medicine, For the Year . 
[Internet]. 1797 [cited 2024 Nov 19];2:85. Available from: 
https://pmc.ncbi.nlm.nih.gov/articles/PMC5112440/ 

21. ​ Calkins M, Buchanan L, Kalayjian T, Dikeman D, Cucuzzella M, Westman E. Carbohydrate reduction for 
metabolic disease is distinct from the ketogenic diet for epilepsy. Journal of Metabolic Health [Internet]. 
2024 Apr 29 [cited 2024 May 1];7(1):4. Available from: 
https://journalofmetabolichealth.org/index.php/jmh/article/view/95 

22. ​ Saslow LR, Daubenmier JJ, Moskowitz JT, Kim S, Murphy EJ, Phinney SD, et al. Twelve-month 
outcomes of a randomized trial of a moderate-carbohydrate versus very low-carbohydrate diet in 
overweight adults with type 2 diabetes mellitus or prediabetes. Nutr Diabetes [Internet]. 2017 
21;7(12):304. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5865541/ 

23. ​ Dyńka D, Kowalcze K, Paziewska A. The Role of Ketogenic Diet in the Treatment of Neurological 
Diseases. Nutrients [Internet]. 2022 Nov 24 [cited 2022 Dec 31];14(23):5003. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9739023/ 

24. ​ McArdle WD, Katch FI, Katch VL. Exercise Physiology: Nutrition, Energy, and Human Performance. 
Lippincott Williams & Wilkins; 2010. 1104 p. 

25. ​ Hall KD, Heymsfield SB, Kemnitz JW, Klein S, Schoeller DA, Speakman JR. Energy balance and its 
components: implications for body weight regulation123. Am J Clin Nutr [Internet]. 2012 Apr [cited 2024 
Apr 4];95(4):989–94. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3302369/ 

26. ​ Plewa MC, Bryant M, King-Thiele R. Euglycemic Diabetic Ketoacidosis. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2024 [cited 2024 Apr 5]. Available from: 
http://www.ncbi.nlm.nih.gov/books/NBK554570/ 

27. ​ Volek JS, Yancy WS, Gower BA, Phinney SD, Slavin J, Koutnik AP, et al. Expert consensus on nutrition 
and lower-carbohydrate diets: An evidence- and equity-based approach to dietary guidance. Frontiers in 
Nutrition [Internet]. 2024 [cited 2024 Mar 4];11. Available from: 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           41 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

https://www.frontiersin.org/articles/10.3389/fnut.2024.1376098 

28. ​ Teicholz N. A short history of saturated fat: the making and unmaking of a scientific consensus. Curr 
Opin Endocrinol Diabetes Obes [Internet]. 2023 Feb [cited 2024 Apr 4];30(1):65–71. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9794145/ 

29. ​ Dyńka D, Kowalcze K, Charuta A, Paziewska A. The Ketogenic Diet and Cardiovascular Diseases. 
Nutrients [Internet]. 2023 Jul 28 [cited 2023 Aug 21];15(15):3368. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10421332/ 

30. ​ Diamond DM, Bikman BT, Mason P. Statin therapy is not warranted for a person with high 
LDL-cholesterol on a low-carbohydrate diet. Curr Opin Endocrinol Diabetes Obes. 2022 Oct 
1;29(5):497–511. 

31. ​ Kosmas CE, Rodriguez Polanco S, Bousvarou MD, Papakonstantinou EJ, Peña Genao E, Guzman E, et 
al. The Triglyceride/High-Density Lipoprotein Cholesterol (TG/HDL-C) Ratio as a Risk Marker for 
Metabolic Syndrome and Cardiovascular Disease. Diagnostics (Basel) [Internet]. 2023 Mar 1 [cited 2024 
Apr 4];13(5):929. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10001260/ 

32. ​ Dong T, Guo M, Zhang P, Sun G, Chen B. The effects of low-carbohydrate diets on cardiovascular risk 
factors: A meta-analysis. PLoS ONE. 2020;15(1):e0225348. 

33. ​ Athinarayanan SJ, Hallberg SJ, McKenzie AL, Lechner K, King S, McCarter JP, et al. Impact of a 2-year 
trial of nutritional ketosis on indices of cardiovascular disease risk in patients with type 2 diabetes. 
Cardiovascular Diabetology [Internet]. 2020 Dec 8 [cited 2020 Dec 11];19(1):208. Available from: 
https://doi.org/10.1186/s12933-020-01178-2 

34. ​ Norwitz NG, Feldman D, Soto-Mota A, Kalayjian T, Ludwig DS. Elevated LDL Cholesterol with a 
Carbohydrate-Restricted Diet: Evidence for a “Lean Mass Hyper-Responder” Phenotype. Current 
Developments in Nutrition [Internet]. 2022 Jan 1 [cited 2022 Aug 10];6(1):nzab144. Available from: 
https://doi.org/10.1093/cdn/nzab144 

35. ​ St-Pierre Annie C., Cantin Bernard, Dagenais Gilles R., Mauriège Pascale, Bernard Paul-Marie, Després 
Jean-Pierre, et al. Low-Density Lipoprotein Subfractions and the Long-Term Risk of Ischemic Heart 
Disease in Men. Arteriosclerosis, Thrombosis, and Vascular Biology [Internet]. 2005 Mar 1 [cited 2020 
Jun 22];25(3):553–9. Available from: 
https://www.ahajournals.org/doi/full/10.1161/01.ATV.0000154144.73236.f4 

36. ​ Budoff M, Manubolu VS, Kinninger A, Norwitz NG, Feldman D, Wood TR, et al. Carbohydrate 
restriction-induced elevations in LDL-cholesterol and atherosclerosis: The KETO Trial. Metabolism 
[Internet]. 2024 Jun [cited 2024 Jun 25];153:155854. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/S0026049524000805 

37. ​ Soto-Mota A, Norwitz NG, Manubolu VS, Kinninger A, Wood TR, Earls J, et al. Plaque Begets Plaque, 
ApoB Does Not. JACC: Advances [Internet]. 2025 Apr 7 [cited 2025 Apr 7];0(0). Available from: 
https://www.jacc.org/doi/full/10.1016/j.jacadv.2025.101686 

38. ​ Sandesara PB, Mehta A, O’Neal WT, Kelli HM, Sathiyakumar V, Martin SS, et al. Clinical significance of 
zero coronary artery calcium in individuals with LDL cholesterol ≥190 mg/dL: The Multi-Ethnic Study of 
Atherosclerosis. Atherosclerosis. 2020 Jan;292:224–9. 

39. ​ Diamond DM, Mason P, Bikman BT. Opinion: Are mental health benefits of the ketogenic diet 
accompanied by an increased risk of cardiovascular disease? Front Nutr [Internet]. 2024 May 1 [cited 
2024 May 2];11. Available from: https://www.frontiersin.org/articles/10.3389/fnut.2024.1394610 

40. ​ Noakes TD. Hiding unhealthy heart outcomes in a low-fat diet trial: the Women’s Health Initiative 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           42 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Randomized Controlled Dietary Modification Trial finds that postmenopausal women with established 
coronary heart disease were at increased risk of an adverse outcome if they consumed a low-fat 
‘heart-healthy’ diet. Open Heart [Internet]. 2021 Jul 1 [cited 2021 Jul 26];8(2):e001680. Available from: 
https://openheart.bmj.com/content/8/2/e001680 

41. ​ Tian X, Chen S, Zuo Y, Zhang Y, Zhang X, Xu Q, et al. Association of lipid, inflammatory, and metabolic 
biomarkers with age at onset for incident cardiovascular disease. BMC Medicine [Internet]. 2022 Nov 10 
[cited 2022 Nov 18];20(1):383. Available from: https://doi.org/10.1186/s12916-022-02592-x 

42. ​ Després JP, Lamarche B, Mauriège P, Cantin B, Dagenais GR, Moorjani S, et al. Hyperinsulinemia as an 
Independent Risk Factor for Ischemic Heart Disease. New England Journal of Medicine [Internet]. 1996 
Apr 11 [cited 2023 Oct 11];334(15):952–8. Available from: 
https://doi.org/10.1056/NEJM199604113341504 

43. ​ Volek JS, Fernandez ML, Feinman RD, Phinney SD. Dietary carbohydrate restriction induces a unique 
metabolic state positively affecting atherogenic dyslipidemia, fatty acid partitioning, and metabolic 
syndrome. Prog Lipid Res. 2008 Sep;47(5):307–18. 

44. ​ Gaeini Z, Bahadoran Z, Mirmiran P. Saturated Fatty Acid Intake and Risk of Type 2 Diabetes: An 
Updated Systematic Review and Dose–Response Meta-Analysis of Cohort Studies. Advances in 
Nutrition [Internet]. 2022 Sep 3 [cited 2022 Sep 10];nmac071. Available from: 
https://doi.org/10.1093/advances/nmac071 

45. ​ Astrup A, Magkos F, Bier DM, Brenna JT, de Oliveira Otto MC, Hill JO, et al. Saturated Fats and Health: 
A Reassessment and Proposal for Food-Based Recommendations: JACC State-of-the-Art Review. 
Journal of the American College of Cardiology [Internet]. 2020 Aug 18 [cited 2021 Sep 27];76(7):844–57. 
Available from: https://www.sciencedirect.com/science/article/pii/S0735109720356874 

46. ​ Venn-Watson S, Schork NJ. Pentadecanoic Acid (C15:0), an Essential Fatty Acid, Shares Clinically 
Relevant Cell-Based Activities with Leading Longevity-Enhancing Compounds. Nutrients [Internet]. 2023 
Oct 30 [cited 2025 Mar 18];15(21):4607. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10649853/ 

47. ​ Siri-Tarino PW, Sun Q, Hu FB, Krauss RM. Meta-analysis of prospective cohort studies evaluating the 
association of saturated fat with cardiovascular disease12345. Am J Clin Nutr [Internet]. 2010 Mar [cited 
2021 Apr 12];91(3):535–46. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2824152/ 

48. ​ Craig M, Yarrarapu SNS, Dimri M. Biochemistry, Cholesterol. In: StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing; 2024 [cited 2024 Apr 4]. Available from: 
http://www.ncbi.nlm.nih.gov/books/NBK513326/ 

49. ​ Fernandez ML, Murillo AG. Is There a Correlation between Dietary and Blood Cholesterol? Evidence 
from Epidemiological Data and Clinical Interventions. Nutrients [Internet]. 2022 May [cited 2024 Mar 
7];14(10). Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9143438/ 

50. ​ Hu X, Chen F, Jia L, Long A, Peng Y, Li X, et al. A gut-derived hormone regulates cholesterol 
metabolism. Cell [Internet]. 2024 Mar 28 [cited 2024 May 5];187(7):1685-1700.e18. Available from: 
https://www.cell.com/cell/abstract/S0092-8674(24)00226-5 

51. ​ Ravnskov U. Is atherosclerosis caused by high cholesterol? QJM: An International Journal of Medicine 
[Internet]. 2002 Jun 1 [cited 2024 Apr 5];95(6):397–403. Available from: 
https://doi.org/10.1093/qjmed/95.6.397 

52. ​ Carson JAS, Lichtenstein AH, Anderson CAM, Appel LJ, Kris-Etherton PM, Meyer KA, et al. Dietary 
Cholesterol and Cardiovascular Risk: A Science Advisory From the American Heart Association. 
Circulation [Internet]. 2020 Jan 21 [cited 2024 Apr 5];141(3):e39–53. Available from: 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           43 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

https://www.ahajournals.org/doi/full/10.1161/CIR.0000000000000743 

53. ​ Zinn C, Lenferna De La Motte KA, Rush A, Johnson R. Assessing the Nutrient Status of Low 
Carbohydrate, High-Fat (LCHF) Meal Plans in Children: A Hypothetical Case Study Design. Nutrients 
[Internet]. 2022 Jan [cited 2022 Apr 13];14(8):1598. Available from: 
https://www.mdpi.com/2072-6643/14/8/1598 

54. ​ Taylor MK, Swerdlow RH, Burns JM, Sullivan DK. An Experimental Ketogenic Diet for Alzheimer 
Disease Was Nutritionally Dense and Rich in Vegetables and Avocado. Curr Dev Nutr. 2019 
Apr;3(4):nzz003. 

55. ​ De Amicis R, Leone A, Pellizzari M, Foppiani A, Battezzati A, Lessa C, et al. Long-term follow-up of 
nutritional status in children with GLUT1 Deficiency Syndrome treated with classic ketogenic diet: a 
5-year prospective study. Front Nutr [Internet]. 2023 May 24 [cited 2023 Jun 12];10:1148960. Available 
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10244766/ 

56. ​ Krikorian R, Shidler MD, Dangelo K, Couch SC, Benoit SC, Clegg DJ. Dietary ketosis enhances memory 
in mild cognitive impairment. Neurobiol Aging [Internet]. 2012 Feb [cited 2019 Aug 
21];33(2):425.e19-425.e27. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3116949/ 

57. ​ Iuliano S, Poon S, Robbins J, Wang X, Bui M, Seeman E. Provision of High Protein Foods Slows the 
Age-Related Decline in Nutritional Status in Aged Care Residents: A Cluster-Randomised Controlled 
Trial. J Nutr Health Aging [Internet]. 2023 Feb 1 [cited 2023 Mar 18];27(2):166–71. Available from: 
https://doi.org/10.1007/s12603-022-1868-7 

58. ​ Leroy F, Smith NW, Adesogan AT, Beal T, Iannotti L, Moughan PJ, et al. The role of meat in the human 
diet: evolutionary aspects and nutritional value. Anim Front [Internet]. 2023 Apr 15 [cited 2024 Apr 
6];13(2):11–8. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10105836/ 

59. ​ Muinga E, Waudo J, Osur J. Relationship between intake of energy-dense diets and nutritional status of 
adolescents in primary schools in Nairobi City County, Kenya. The North African Journal of Food and 
Nutrition Research. 2024 Mar 11;8:52–65. 

60. ​ Purohit P, Rawat H, Verma N, Mishra S, Nautiyal A, Anshul, et al. Analytical approach to assess 
anti-nutritional factors of grains and oilseeds: A comprehensive review. Journal of Agriculture and Food 
Research [Internet]. 2023 Dec 1 [cited 2024 Apr 6];14:100877. Available from: 
https://www.sciencedirect.com/science/article/pii/S2666154323003848 

61. ​ Cenni S, Sesenna V, Boiardi G, Casertano M, Russo G, Reginelli A, et al. The Role of Gluten in 
Gastrointestinal Disorders: A Review. Nutrients [Internet]. 2023 Mar 27 [cited 2024 Apr 6];15(7):1615. 
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10096482/ 

62. ​ Johansen SG, Ness-Jensen E. The changes in prevalence and risk of irritable bowel syndrome over 
time in a population-based cohort, the HUNT study, Norway. Scandinavian Journal of Gastroenterology 
[Internet]. 2022 [cited 2024 Apr 8];0(0):1–7. Available from: 
https://www.tandfonline.com/doi/abs/10.1080/00365521.2022.2028005 

63. ​ Nilholm C, Larsson E, Roth B, Gustafsson R, Ohlsson B. Irregular Dietary Habits with a High Intake of 
Cereals and Sweets Are Associated with More Severe Gastrointestinal Symptoms in IBS Patients. 
Nutrients [Internet]. 2019 Jun [cited 2020 Dec 8];11(6):1279. Available from: 
https://www.mdpi.com/2072-6643/11/6/1279 

64. ​ Fan Y, Pedersen O. Gut microbiota in human metabolic health and disease. Nat Rev Microbiol [Internet]. 
2021 Jan [cited 2022 Mar 7];19(1):55–71. Available from: 
https://www.nature.com/articles/s41579-020-0433-9 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           44 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

65. ​ Sholl J, Mailing LJ, Wood TR. Reframing Nutritional Microbiota Studies To Reflect an Inherent Metabolic 
Flexibility of the Human Gut: a Narrative Review Focusing on High-Fat Diets. mBio [Internet]. 2021 Apr 
27 [cited 2021 Apr 22];12(2). Available from: https://mbio.asm.org/content/12/2/e00579-21 

66. ​ Hills RD, Pontefract BA, Mishcon HR, Black CA, Sutton SC, Theberge CR. Gut Microbiome: Profound 
Implications for Diet and Disease. Nutrients [Internet]. 2019 Jul [cited 2019 Jul 18];11(7):1613. Available 
from: https://www.mdpi.com/2072-6643/11/7/1613 

67. ​ Zinöcker MK, Lindseth IA. The Western Diet–Microbiome-Host Interaction and Its Role in Metabolic 
Disease. Nutrients [Internet]. 2018 Mar 17 [cited 2022 Mar 25];10(3):365. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5872783/ 

68. ​ Li L, Zhao X, Abdugheni R, Yu F, Zhao Y, Ma BF, et al. Gut microbiota changes associated with 
low-carbohydrate diet intervention for obesity. Open Life Sci [Internet]. 2024 Jan 27 [cited 2024 Feb 
2];19(1):20220803. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10828666/ 

69. ​ Mazandarani M, Lashkarbolouk N, Ejtahed HS, Qorbani M. Does the ketogenic diet improve 
neurological disorders by influencing gut microbiota? A systematic review. Nutr J [Internet]. 2023 Nov 20 
[cited 2023 Nov 26];22:61. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10658738/ 

70. ​ Martin CK, Rosenbaum D, Han H, Geiselman P, Wyatt H, Hill J, et al. Change in food cravings, food 
preferences, and appetite during a low-carbohydrate and low-fat diet. Obesity (Silver Spring, Md) 
[Internet]. 2011 Oct [cited 2022 Feb 19];19(10):1963. Available from: 
https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC3139783/ 

71. ​ Darcey VL, Guo J, Courville AB, Gallagher I, Avery JA, Simmons WK, et al. Dietary fat restriction affects 
brain reward regions in a randomized crossover trial. JCI Insight [Internet]. 2023 Jun 22 [cited 2023 Jun 
28];8(12). Available from: https://insight.jci.org/articles/view/169759 

72. ​ Anguah KOB, Syed-Abdul MM, Hu Q, Jacome-Sosa M, Heimowitz C, Cox V, et al. Changes in Food 
Cravings and Eating Behavior after a Dietary Carbohydrate Restriction Intervention Trial. Nutrients. 2019 
Dec 24;12(1):E52. 

73. ​ Unwin J, Delon C, Giæver H, Kennedy C, Painschab M, Sandin F, et al. Low carbohydrate and 
psychoeducational programs show promise for the treatment of ultra-processed food addiction. Frontiers 
in Psychiatry [Internet]. 2022 [cited 2022 Oct 2];13. Available from: 
https://www.frontiersin.org/articles/10.3389/fpsyt.2022.1005523 

74. ​ Gearhardt AN, DiFeliceantonio AG. Highly processed foods can be considered addictive substances 
based on established scientific criteria. Addiction [Internet]. 2022 [cited 2022 Nov 18];n/a(n/a). Available 
from: https://onlinelibrary.wiley.com/doi/abs/10.1111/add.16065 

75. ​ Carmen M, Safer DL, Saslow LR, Kalayjian T, Mason AE, Westman EC, et al. Treating binge eating and 
food addiction symptoms with low-carbohydrate Ketogenic diets: a case series. Journal of Eating 
Disorders [Internet]. 2020 Jan 29 [cited 2023 Sep 11];8(1):2. Available from: 
https://doi.org/10.1186/s40337-020-0278-7 

76. ​ Černelič-Bizjak M, Kenig S, Petelin A, Jenko-Pražnikar Z, Mohorko N. Link between emotional and 
external eating behaviors, peripheral neuropeptide Y, and β-hydroxybutyrate in participants with obesity 
on 12-week ketogenic diet. Nutr Health [Internet]. 2023 Feb 3 [cited 2023 Feb 16];026010602311544. 
Available from: http://journals.sagepub.com/doi/10.1177/02601060231154464 

77. ​ Frank GKW, Scolnick B. Therapeutic ketogenic diet as treatment for anorexia nervosa. Front Nutr 
[Internet]. 2024 Sep 4 [cited 2024 Sep 10];11. Available from: 
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2024.1392135/full 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           45 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

78. ​ Buck P, Joli J, Zipfel S, Stengel A. Carbohydrate malabsorption in anorexia nervosa: a systematic 
review. J Eat Disord [Internet]. 2022 Dec 6 [cited 2022 Dec 31];10(1):189. Available from: 
https://doi.org/10.1186/s40337-022-00713-8 

79. ​ Dyńka D, Kowalcze K, Ambrozkiewicz F, Paziewska A. Effect of the Ketogenic Diet on the Prophylaxis 
and Treatment of Diabetes Mellitus: A Review of the Meta-Analyses and Clinical Trials. Nutrients 
[Internet]. 2023 Jan [cited 2023 Feb 5];15(3):500. Available from: 
https://www.mdpi.com/2072-6643/15/3/500 

80. ​ Paoli A, Rubini A, Volek JS, Grimaldi KA. Beyond weight loss: a review of the therapeutic uses of 
very-low-carbohydrate (ketogenic) diets. Eur J Clin Nutr. 2013 Aug;67(8):789–96. 

81. ​ Dowis K, Banga S. The Potential Health Benefits of the Ketogenic Diet: A Narrative Review. Nutrients 
[Internet]. 2021 May [cited 2021 May 19];13(5):1654. Available from: 
https://www.mdpi.com/2072-6643/13/5/1654 

82. ​ Noakes TD. What Is the Evidence That Dietary Macronutrient Composition Influences Exercise 
Performance? A Narrative Review. Nutrients [Internet]. 2022 Jan [cited 2022 Mar 1];14(4):862. Available 
from: https://www.mdpi.com/2072-6643/14/4/862 

83. ​ Paoli A, Rubini A, Volek JS, Grimaldi KA. Beyond weight loss: a review of the therapeutic uses of 
very-low-carbohydrate (ketogenic) diets. Eur J Clin Nutr [Internet]. 2013 Aug [cited 2024 Mar 
19];67(8):789–96. Available from: https://www.nature.com/articles/ejcn2013116 

84. ​ Robey IF. Examining the relationship between diet-induced acidosis and cancer. Nutrition & Metabolism 
[Internet]. 2012 Aug 1 [cited 2024 Mar 18];9(1):72. Available from: 
https://doi.org/10.1186/1743-7075-9-72 

85. ​ Seyfried TN, Chinopoulos C. Can the Mitochondrial Metabolic Theory Explain Better the Origin and 
Management of Cancer than Can the Somatic Mutation Theory? Metabolites. 2021 Aug 25;11(9):572. 

86. ​ Talib WH, Mahmod AI, Kamal A, Rashid HM, Alashqar AMD, Khater S, et al. Ketogenic Diet in Cancer 
Prevention and Therapy: Molecular Targets and Therapeutic Opportunities. Current Issues in Molecular 
Biology [Internet]. 2021 Sep [cited 2021 Jul 13];43(2):558–89. Available from: 
https://www.mdpi.com/1467-3045/43/2/42 

87. ​ Shen S, Iyengar NM. Insulin-Lowering Diets in Metastatic Cancer. Nutrients [Internet]. 2022 Jan [cited 
2022 Sep 11];14(17):3542. Available from: https://www.mdpi.com/2072-6643/14/17/3542 

88. ​ Merlotti D, Cosso R, Eller-Vainicher C, Vescini F, Chiodini I, Gennari L, et al. Energy Metabolism and 
Ketogenic Diets: What about the Skeletal Health? A Narrative Review and a Prospective Vision for 
Planning Clinical Trials on this Issue. Int J Mol Sci [Internet]. 2021 Jan 4 [cited 2021 Jan 10];22(1). 
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7796307/ 

89. ​ Fan HC, Lee HS, Chang KP, Lee YY, Lai HC, Hung PL, et al. The Impact of Anti-Epileptic Drugs on 
Growth and Bone Metabolism. International Journal of Molecular Sciences [Internet]. 2016 Aug [cited 
2024 Apr 29];17(8):1242. Available from: https://www.mdpi.com/1422-0067/17/8/1242 

90. ​ Garofalo V, Barbagallo F, Cannarella R, Calogero AE, La Vignera S, Condorelli RA. Effects of the 
ketogenic diet on bone health: A systematic review. Front Endocrinol (Lausanne) [Internet]. 2023 Feb 2 
[cited 2023 Mar 6];14:1042744. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9932495/ 

91. ​ Bertoli S, Trentani C, Ferraris C, De Giorgis V, Veggiotti P, Tagliabue A. Long-term effects of a ketogenic 
diet on body composition and bone mineralization in GLUT-1 deficiency syndrome: a case series. 
Nutrition. 2014 Jun;30(6):726–8. 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           46 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

92. ​ Athinarayanan SJ, Adams RN, Hallberg SJ, McKenzie AL, Bhanpuri NH, Campbell WW, et al. 
Long-Term Effects of a Novel Continuous Remote Care Intervention Including Nutritional Ketosis for the 
Management of Type 2 Diabetes: A 2-year Non-randomized Clinical Trial. Front Endocrinol [Internet]. 
2019 [cited 2019 May 19];10. Available from: 
https://www.frontiersin.org/articles/10.3389/fendo.2019.00348/abstract 

93. ​ Hu T, Yao L, Bazzano L. Effects of a 12-month Low-Carbohydrate Diet vs. a Low-Fat Diet on Bone 
Mineral Density: A Randomized Controlled Trial. The FASEB Journal [Internet]. 2016 [cited 2021 Feb 
1];30(S1):678.12-678.12. Available from: 
https://faseb.onlinelibrary.wiley.com/doi/abs/10.1096/fasebj.30.1_supplement.678.12 

94. ​ Islamoglu AH, Garipagaoglu M, Bicer HS, Kurtulus D, Ozturk M, Gunes FE. The effects of dietary 
changes on bone markers in postmenopausal vertebral osteopenia. Clinical Nutrition [Internet]. 2020 Apr 
8 [cited 2020 Sep 20];0(0). Available from: 
https://www.clinicalnutritionjournal.com/article/S0261-5614(20)30156-4/abstract 

95. ​ Cooper ID, Brookler KH, Crofts CAP. Rethinking Fragility Fractures in Type 2 Diabetes: The Link 
between Hyperinsulinaemia and Osteofragilitas. Biomedicines [Internet]. 2021 Sep [cited 2021 Sep 
12];9(9):1165. Available from: https://www.mdpi.com/2227-9059/9/9/1165 

96. ​ Shieh A, Greendale GA, Cauley JA, Karvonen-Gutierriez C, Harlow SD, Finkelstein JS, et al. 
Prediabetes and insulin resistance are associated with lower trabecular bone score (TBS): 
cross-sectional results from the Study of Women’s Health Across the Nation TBS Study. Osteoporos Int 
[Internet]. 2022 Feb 17 [cited 2022 Feb 24]; Available from: https://doi.org/10.1007/s00198-022-06325-x 

97. ​ Zaretsky J, Griess-Fishheimer S, Carmi A, Travinsky Shmul T, Ofer L, Sinai T, et al. Ultra-processed 
food targets bone quality via endochondral ossification. Bone Res [Internet]. 2021 Feb 26 [cited 2024 
Apr 9];9(1):1–13. Available from: https://www.nature.com/articles/s41413-020-00127-9) 

98. ​ Devries MC, Sithamparapillai A, Brimble KS, Banfield L, Morton RW, Phillips SM. Changes in Kidney 
Function Do Not Differ between Healthy Adults Consuming Higher- Compared with Lower- or 
Normal-Protein Diets: A Systematic Review and Meta-Analysis. The Journal of Nutrition [Internet]. 2018 
Nov 1 [cited 2021 May 5];148(11):1760–75. Available from: https://doi.org/10.1093/jn/nxy197 

99. ​ ATHINARAYANAN SJ, ROBERTS CGP, ADAMS RN, VOLK BM, PHINNEY SD, VOLEK J, et al. 410-P: 
Two-Year (2y) eGFR Slope in People with Type 2 Diabetes (T2D) Receiving a Very Low Carbohydrate 
Diet (VLCD) Intervention. Diabetes [Internet]. 2023 Jun 20 [cited 2023 Jun 30];72(Supplement_1):410-P. 
Available from: https://doi.org/10.2337/db23-410-P 

100. ​ Bruci A, Tuccinardi D, Tozzi R, Balena A, Santucci S, Frontani R, et al. Very Low-Calorie Ketogenic Diet: 
A Safe and Effective Tool for Weight Loss in Patients With Obesity and Mild Kidney Failure. Nutrients 
[Internet]. 2020 Feb [cited 2020 Feb 7];12(2):333. Available from: 
https://www.mdpi.com/2072-6643/12/2/333 

101. ​ Cukoski S, Lindemann CH, Arjune S, Todorova P, Brecht T, Kühn A, et al. Feasibility and impact of 
ketogenic dietary interventions in polycystic kidney disease: KETO-ADPKD—a randomized controlled 
trial. CR Med [Internet]. 2023 Nov 6 [cited 2023 Nov 10];0(0). Available from: 
https://www.cell.com/cell-reports-medicine/abstract/S2666-3791(23)00477-9 

102. ​ Zhang M, Mao M, Zhang C, Hu F, Cui P, Li G, et al. Blood lipid metabolism and the risk of gallstone 
disease: a multi-center study and meta-analysis. Lipids Health Dis [Internet]. 2022 Mar 2 [cited 2024 Sep 
13];21:26. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8889751/ 

103. ​ Stokes CS, Gluud LL, Casper M, Lammert F. Ursodeoxycholic Acid and Diets Higher in Fat Prevent 
Gallbladder Stones During Weight Loss: A Meta-analysis of Randomized Controlled Trials. Clinical 
Gastroenterology and Hepatology [Internet]. 2014 Jul 1 [cited 2024 Sep 13];12(7):1090-1100.e2. 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           47 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Available from: https://www.cghjournal.org/article/S1542-3565(13)01837-5/fulltext 

104. ​ Cucuzzella M, Hite A, Patterson K, Heath LS& R. A clinician’s guide to inpatient low carbohydrate diets 
for remission of type 2 diabetes : toward a standard of care protocol. Diabetes Management [Internet]. 
2019 Jan 30 [cited 2019 Apr 23];9(1):7–19. Available from: 
https://www.openaccessjournals.com/abstract/a-clinicians-guide-to-inpatient-low-carbohydrate-diets-for-r
emission-of-type-2-diabetes--toward-a-standard-of-care-proto-12898.html 

105. ​ Remund NP, Larsen JG, Shin MJ, Warren CE, Palmer IL, Kim IJ, et al. The Role of 
Beta-Hydroxybutyrate in Mitigating the Inflammatory and Metabolic Consequences of Uric Acid. 
Metabolites [Internet]. 2024 Dec 4 [cited 2024 Dec 30];14(12):679. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11676148/ 

106. ​ Forsythe CE, Phinney SD, Feinman RD, Volk BM, Freidenreich D, Quann E, et al. Limited Effect of 
Dietary Saturated Fat on Plasma Saturated Fat in the Context of a Low Carbohydrate Diet. Lipids 
[Internet]. 2010 Oct [cited 2020 Nov 28];45(10):947–62. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2974193/ 

107. ​ Malesza IJ, Malesza M, Walkowiak J, Mussin N, Walkowiak D, Aringazina R, et al. High-Fat, 
Western-Style Diet, Systemic Inflammation, and Gut Microbiota: A Narrative Review. Cells [Internet]. 
2021 Nov 14 [cited 2022 Apr 8];10(11):3164. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8619527/ 

108. ​ Lai M, Chandrasekera PC, Barnard ND. You are what you eat, or are you? The challenges of translating 
high-fat-fed rodents to human obesity and diabetes. Nutr & Diabetes [Internet]. 2014 Sep [cited 2024 Apr 
10];4(9):e135–e135. Available from: https://www.nature.com/articles/nutd201430 

109. ​ ATHINARAYANAN SJ, VANTIEGHEM M, MCKENZIE AL, HALLBERG S, ROBERTS CGP, VOLK BM, et 
al. 832-P: Five-Year Weight and Glycemic Outcomes following a Very-Low-Carbohydrate Intervention 
Including Nutritional Ketosis in Patients with Type 2 Diabetes. Diabetes [Internet]. 2022 Jun 1 [cited 2022 
Jun 5];71(Supplement_1):832-P. Available from: https://doi.org/10.2337/db22-832-P 

110. ​ Unwin D, Delon C, Unwin J, Tobin S, Taylor R. What predicts drug-free type 2 diabetes remission? 
Insights from an 8-year general practice service evaluation of a lower carbohydrate diet with weight loss. 
BMJ Nutrition, Prevention & Health [Internet]. 2023 Jan 2 [cited 2023 Feb 2];e000544. Available from: 
https://nutrition.bmj.com/content/early/2023/01/10/bmjnph-2022-000544 

111. ​ Cooper ID, Kyriakidou Y, Edwards K, Petagine L, Seyfried TN, Duraj T, et al. Ketosis Suppression and 
Ageing (KetoSAge): The Effects of Suppressing Ketosis in Long Term Keto-Adapted Non-Athletic 
Females. International Journal of Molecular Sciences [Internet]. 2023 Jan [cited 2023 Oct 
30];24(21):15621. Available from: https://www.mdpi.com/1422-0067/24/21/15621 

112. ​ Westman EC, Feinman RD, Mavropoulos JC, Vernon MC, Volek JS, Wortman JA, et al. 
Low-carbohydrate nutrition and metabolism2. The American Journal of Clinical Nutrition [Internet]. 2007 
Aug 1 [cited 2024 Apr 11];86(2):276–84. Available from: 
https://www.sciencedirect.com/science/article/pii/S0002916523132965 

113. ​ Cooper ID, Kyriakidou Y, Petagine L, Edwards K, Soto-Mota A, Brookler K, et al. Ketosis Suppression 
and Ageing (KetoSAge) Part 2: The Effect of Suppressing Ketosis on Biomarkers Associated with 
Ageing, HOMA-IR, Leptin, Osteocalcin, and GLP-1, in Healthy Females. Biomedicines [Internet]. 2024 
Jul [cited 2024 Jul 15];12(7):1553. Available from: https://www.mdpi.com/2227-9059/12/7/1553 

114. ​ Kackley ML, Buga A, Brownlow ML, O’Connor A, Sapper TN, Crabtree CD, et al. Self-reported menses 
physiology is positively modulated by a well-formulated, energy-controlled ketogenic diet vs. low fat diet 
in women of reproductive age with overweight/obesity. Yanes Cardozo L, editor. PLoS ONE [Internet]. 
2024 Aug 16 [cited 2024 Aug 19];19(8):e0293670. Available from: 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           48 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

https://dx.plos.org/10.1371/journal.pone.0293670 

115. ​ Pasca L, Ferraris C, Guglielmetti M, Varesio C, Totaro M, Trentani C, et al. Ketonemia variability through 
menstrual cycle in patients undergoing classic ketogenic diet. Frontiers in Nutrition [Internet]. 2023 [cited 
2023 Aug 3];10. Available from: https://www.frontiersin.org/articles/10.3389/fnut.2023.1188055 

116. ​ O’Hearn M, Lauren BN, Wong JB, Kim DD, Mozaffarian D. Trends and Disparities in Cardiometabolic 
Health Among U.S. Adults, 1999-2018. Journal of the American College of Cardiology [Internet]. 2022 
Jul 12 [cited 2023 Oct 30];80(2):138–51. Available from: 
https://www.sciencedirect.com/science/article/pii/S0735109722049944 

117. ​ González Olmo BM, Butler MJ, Barrientos RM. Evolution of the Human Diet and Its Impact on Gut 
Microbiota, Immune Responses, and Brain Health. Nutrients [Internet]. 2021 Jan [cited 2022 Feb 
28];13(1):196. Available from: https://www.mdpi.com/2072-6643/13/1/196 

118. ​ Zinn C, North S, Donovan K, Muir C, Henderson G. Low‐carbohydrate, healthy‐fat eating: A cost 
comparison with national dietary guidelines. Nutr Diet [Internet]. 2020 Apr [cited 2021 Feb 
20];77(2):283–91. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187181/ 

119. ​ Pujol-Busquets G, Smith J, Fàbregues S, Bach-Faig A, Larmuth K. Mixed methods evaluation of a 
low-carbohydrate high-fat nutrition education program for women from underserved communities in 
South Africa. Appetite [Internet]. 2024 Oct 22 [cited 2024 Oct 27];107725. Available from: 
https://www.sciencedirect.com/science/article/pii/S0195666324005294 

120. ​ Sharma S. Dietary therapies for epilepsy in low resource settings: challenges and successes. JICNA 
[Internet]. 2021 Dec 11;1(1). Available from: http://jicna.org/index.php/journal/article/view/212 

121. ​ Koutnik AP, Klein S, Robinson AT, Watso JC. Efficacy and Safety of Long-term Ketogenic Diet Therapy 
in a Patient With Type 1 Diabetes. JCEM Case Reports [Internet]. 2024 Jul 1 [cited 2024 Jul 
11];2(7):luae102. Available from: https://doi.org/10.1210/jcemcr/luae102 

122. ​ Freeman AM, Acevedo LA, Pennings N. Insulin Resistance. In: StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing; 2024 [cited 2024 Apr 12]. Available from: 
http://www.ncbi.nlm.nih.gov/books/NBK507839/ 

123. ​ Facchini FS, Hua N, Abbasi F, Reaven GM. Insulin Resistance as a Predictor of Age-Related Diseases. 
The Journal of Clinical Endocrinology & Metabolism [Internet]. 2001 Aug 1 [cited 2022 Nov 
18];86(8):3574–8. Available from: https://doi.org/10.1210/jcem.86.8.7763 

124. ​ Du Y, Oh C, No J. Effects of the ketogenic diet on components of the metabolic syndrome: A systematic 
review and meta-analysis. Nutrition Clinique et Métabolisme [Internet]. 2023 Jan 4 [cited 2023 Jan 14]; 
Available from: https://www.sciencedirect.com/science/article/pii/S0985056222001030 

125. ​ Noakes TD. So What Comes First: The Obesity or the Insulin Resistance? And Which Is More 
Important? Clinical Chemistry [Internet]. 2018 Jan 1 [cited 2024 May 10];64(1):7–9. Available from: 
https://doi.org/10.1373/clinchem.2017.282962 

126. ​ Banting W. Letter on Corpulence, Addressed to the Public. Obesity Research [Internet]. 1993 [cited 2024 
May 10];1(2):153–63. Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.1002/j.1550-8528.1993.tb00605.x 

127. ​ Choi YJ, Jeon SM, Shin S. Impact of a Ketogenic Diet on Metabolic Parameters in Patients with Obesity 
or Overweight and with or without Type 2 Diabetes: A Meta-Analysis of Randomized Controlled Trials. 
Nutrients [Internet]. 2020 Jul [cited 2020 Jul 9];12(7):2005. Available from: 
https://www.mdpi.com/2072-6643/12/7/2005 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           49 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

128. ​ López-Espinoza MÁ, Chacón-Moscoso S, Sanduvete-Chaves S, Ortega-Maureira MJ, Barrientos-Bravo 
T. Effect of a Ketogenic Diet on the Nutritional Parameters of Obese Patients: A Systematic Review and 
Meta-Analysis. Nutrients [Internet]. 2021 Sep [cited 2021 Aug 31];13(9):2946. Available from: 
https://www.mdpi.com/2072-6643/13/9/2946 

129. ​ Lundanes J, Sandnes F, Gjeilo KH, Hansson P, Salater S, Martins C, et al. Effect of a low-carbohydrate 
diet on pain and quality of life in female patients with lipedema: a randomized controlled trial. Obesity 
[Internet]. 2024 [cited 2024 Oct 11];32(6):1071–82. Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.1002/oby.24026 

130. ​ Keith L, Seo CA, Rowsemitt C, Pfeffer M, Wahi M, Staggs M, et al. Ketogenic Diet as a Potential 
Intervention for Lipedema. Medical Hypotheses [Internet]. 2020 Nov 27 [cited 2020 Dec 1];110435. 
Available from: http://www.sciencedirect.com/science/article/pii/S0306987720333260 

131. ​ Amato ACM, Amato JLS, Benitti DA. The Efficacy of Ketogenic Diets (Low Carbohydrate; High Fat) as a 
Potential Nutritional Intervention for Lipedema: A Systematic Review and Meta-Analysis. Nutrients 
[Internet]. 2024 Sep 27 [cited 2024 Oct 6];16(19):3276. Available from: 
https://www.mdpi.com/2072-6643/16/19/3276 

132. ​ Keith L, Rowsemitt C, Richards LG. Lifestyle Modification Group for Lymphedema and Obesity Results 
in Significant Health Outcomes. Am J Lifestyle Med [Internet]. 2017 Nov 21 [cited 2020 Dec 
13];14(4):420–8. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7692018/ 

133. ​ Puchalska P, Crawford PA. Ketogenic therapies for lymphedema? Nature Metabolism [Internet]. 2019 Jul 
[cited 2019 Jul 16];1(7):656. Available from: https://www.nature.com/articles/s42255-019-0090-3 

134. ​ Lodewijckx I, Matthys C, Verheijen J, Verscuren R, Devoogdt N, Van der Schueren B, et al. Potential 
therapeutic effect of a ketogenic diet for the treatment of lymphoedema: Results of an exploratory study. 
J Hum Nutr Diet. 2024 Jun 4; 

135. ​ CDC. By the Numbers: Diabetes in America [Internet]. Centers for Disease Control and Prevention. 
2022 [cited 2024 Apr 12]. Available from: 
https://www.cdc.gov/diabetes/health-equity/diabetes-by-the-numbers.html 

136. ​ Position statement for healthcare professionals - remission in adults with Type 2 diabetes [Internet]. 
Diabetes UK. [cited 2021 Nov 17]. Available from: 
https://www.diabetes.org.uk/professionals/position-statements-reports/statement-remission-type2 

137. ​ ElSayed NA, Aleppo G, Aroda VR, Bannuru RR, Brown FM, Bruemmer D, et al. 5. Facilitating Positive 
Health Behaviors and Well-being to Improve Health Outcomes: Standards of Care in Diabetes—2023. 
Diabetes Care [Internet]. 2023 Jan 1 [cited 2022 Dec 31];46(Supplement_1):S68–96. Available from: 
https://diabetesjournals.org/care/article/46/Supplement_1/S68/148055/5-Facilitating-Positive-Health-Beh
aviors-and-Well 

138. ​ American Diabetes Association. 5. Lifestyle Management: Standards of Medical Care in 
Diabetes—2019. Diabetes Care [Internet]. 2018 Dec 7 [cited 2024 Apr 13];42(Supplement_1):S46–60. 
Available from: https://doi.org/10.2337/dc19-S005 

139. ​ plan_your_plate.pdf [Internet]. [cited 2024 Apr 15]. Available from: 
https://professional.diabetes.org/sites/dpro/files/2023-12/plan_your_plate.pdf 

140. ​ Yuan X, Wang J, Yang S, Gao M, Cao L, Li X, et al. Effect of the ketogenic diet on glycemic control, 
insulin resistance, and lipid metabolism in patients with T2DM: a systematic review and meta-analysis. 
Nutr Diabetes [Internet]. 2020 Nov 30 [cited 2024 Apr 11];10(1):1–8. Available from: 
https://www.nature.com/articles/s41387-020-00142-z 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           50 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

141. ​ Unwin D, Khalid AA, Unwin J, Crocombe D, Delon C, Martyn K, et al. Insights from a general practice 
service evaluation supporting a lower carbohydrate diet in patients with type 2 diabetes mellitus and 
prediabetes: a secondary analysis of routine clinic data including HbA1c, weight and prescribing over 6 
years. BMJ Nutr Prev Health [Internet]. 2020 Nov 2 [cited 2023 Sep 13];3(2):285–94. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7841829/ 

142. ​ Malik FS, Sauder KA, Isom S, Reboussin BA, Dabelea D, Lawrence JM, et al. Trends in Glycemic 
Control Among Youth and Young Adults With Diabetes: The SEARCH for Diabetes in Youth Study. 
Diabetes Care [Internet]. 2022 Feb [cited 2024 May 9];45(2):285–94. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8914430/ 

143. ​ Lennerz BS, Koutnik AP, Azova S, Wolfsdorf JI, Ludwig DS. Carbohydrate restriction for diabetes: 
rediscovering centuries-old wisdom. J Clin Invest [Internet]. 2021 Jan 4 [cited 2021 Jan 5];131(1). 
Available from: https://www.jci.org/articles/view/142246 

144. ​ Pathak V, Mishra I, Baliarsinha AK, Choudhury AK. Prevalence of Insulin Resistance in Type 1 Diabetes 
Mellitus and Its Correlation with Metabolic Parameters: The Double Trouble. Eurasian J Med [Internet]. 
2022 Jun 1 [cited 2024 May 9];54(2):107–12. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9634890/ 

145. ​ Merger SR, Kerner W, Stadler M, Zeyfang A, Jehle P, Müller-Korbsch M, et al. Prevalence and 
comorbidities of double diabetes. Diabetes Res Clin Pract. 2016 Sep;119:48–56. 

146. ​ Bjornstad P, Snell-Bergeon JK, Nadeau KJ, Maahs DM. Insulin sensitivity and complications in type 1 
diabetes: New insights. World J Diabetes [Internet]. 2015 Feb 15 [cited 2024 May 9];6(1):8–16. Available 
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4317319/ 

147. ​ Rodríguez-Gutiérrez R, Montori VM. Glycemic Control for Patients With Type 2 Diabetes Mellitus: Our 
Evolving Faith in the Face of Evidence. Circulation: Cardiovascular Quality and Outcomes [Internet]. 
2016 Sep [cited 2024 May 9];9(5):504–12. Available from: 
https://www.ahajournals.org/doi/10.1161/CIRCOUTCOMES.116.002901 

148. ​ Bouillet B, Rouland A, Petit JM, Vergès B. A low-carbohydrate high-fat diet initiated promptly after 
diagnosis provides clinical remission in three patients with type 1 diabetes. Diabetes Metab. 2019 Jul 10; 

149. ​ Tóth C, Clemens Z. Type 1 diabetes mellitus successfully managed with the paleolithic ketogenic diet. 
International Journal of Case Reports and Images. 2014 Oct 1;5. 

150. ​ Thewjitcharoen Y, Wanothayaroj E, Jaita H, Nakasatien S, Butadej S, Khurana I, et al. Prolonged 
Honeymoon Period in a Thai Patient with Adult-Onset Type 1 Diabetes Mellitus. Case Reports in 
Endocrinology [Internet]. 2021 Sep 2 [cited 2021 Sep 10];2021:e3511281. Available from: 
https://www.hindawi.com/journals/crie/2021/3511281/ 

151. ​ Turton JL, Brinkworth GD, Parker HM, Lim D, Lee K, Rush A, et al. Effects of a low-carbohydrate diet in 
adults with type 1 diabetes management: A single arm non-randomised clinical trial. PLOS ONE 
[Internet]. 2023 Jul 11 [cited 2023 Nov 7];18(7):e0288440. Available from: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0288440 

152. ​ Kleiner A, Cum B, Pisciotta L, Cincione IR, Cogorno L, Prigione A, et al. Safety and Efficacy of Eucaloric 
Very Low-Carb Diet (EVLCD) in Type 1 Diabetes: A One-Year Real-Life Retrospective Experience. 
Nutrients [Internet]. 2022 Aug 5 [cited 2022 Aug 14];14(15):3208. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9370810/ 

153. ​ Nielsen JV, Gando C, Joensson E, Paulsson C. Low carbohydrate diet in type 1 diabetes, long-term 
improvement and adherence: A clinical audit. Diabetol Metab Syndr. 2012 May 31;4(1):23. 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           51 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

154. ​ Ranjan A, Schmidt S, Damm-Frydenberg C, Holst JJ, Madsbad S, Nørgaard K. Short-term effects of a 
low carbohydrate diet on glycaemic variables and cardiovascular risk markers in patients with type 1 
diabetes: A randomized open-label crossover trial. Diabetes Obes Metab. 2017;19(10):1479–84. 

155. ​ Turton JL, Brinkworth GD, Parker HM, Lim D, Lee K, Rush A, et al. Effects of a low-carbohydrate diet in 
adults with type 1 diabetes management: A single arm non-randomised clinical trial. PLoS One 
[Internet]. 2023 Jul 11 [cited 2023 Jul 17];18(7):e0288440. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10335683/ 

156. ​ Gardemann C, Knowles S, Marquardt T. Managing type 1 diabetes mellitus with a ketogenic diet. 
Endocrinology, Diabetes & Metabolism Case Reports [Internet]. 2023 Jul 1 [cited 2023 Aug 21];2023(3). 
Available from: https://edm.bioscientifica.com/view/journals/edm/2023/3/EDM23-0008.xml 

157. ​ Isaksson SS, Ólafsdóttir AF, Ivarsson S, Imberg H, Toft E, Hallström S, et al. The effect of carbohydrate 
intake on glycaemic control in individuals with type 1 diabetes: a randomised, open-label, crossover trial. 
The Lancet Regional Health – Europe [Internet]. 2023 Dec 19 [cited 2023 Dec 29];0(0). Available from: 
https://www.thelancet.com/journals/lanepe/article/PIIS2666-7762(23)00218-1/fulltext 

158. ​ Lennerz BS, Barton A, Bernstein RK, Dikeman RD, Diulus C, Hallberg S, et al. Management of Type 1 
Diabetes With a Very Low-Carbohydrate Diet. Pediatrics. 2018;141(6). 

159. ​ Harray AJ, Roberts AG, Crosby NE, Shoneye C, Bebbington K. Experiences and Attitudes of Parents 
Reducing Carbohydrate Intake in the Management of Their Child’s Type 1 Diabetes: A Qualitative Study. 
Nutrients [Internet]. 2023 Jan [cited 2023 May 3];15(7):1666. Available from: 
https://www.mdpi.com/2072-6643/15/7/1666 

160. ​ Cogen FR. Incorporation of the Ketogenic Diet in a Youth With Type 1 Diabetes. Clinical Diabetes 
[Internet]. 2020 Oct 1 [cited 2020 Nov 3];38(4):412–5. Available from: 
https://clinical.diabetesjournals.org/content/38/4/412 

161. ​ Lake I. Nutritional ketosis is well-tolerated, even in type 1 diabetes: the ZeroFive100 Project; a 
proof-of-concept study. Current Opinion in Endocrinology, Diabetes and Obesity [Internet]. 2021 Oct 
[cited 2021 Sep 10];28(5):453–62. Available from: 
https://journals.lww.com/co-endocrinology/fulltext/2021/10000/nutritional_ketosis_is_well_tolerated,_eve
n_in.6.aspx 

162. ​ Smee S, Johnson R, Rush A, Davey RJ. A very-low-carbohydrate diet for minimising blood glucose 
excursions during ultra-endurance open-water swimming in type 1 diabetes: a case report. Appl Physiol 
Nutr Metab [Internet]. 2023 Dec 18 [cited 2023 Dec 29]; Available from: 
https://cdnsciencepub.com/doi/10.1139/apnm-2023-0266 

163. ​ Nolan J, Rush A, Kaye J. Glycaemic stability of a cyclist with Type 1 diabetes: 4011 km in 20 days on a 
ketogenic diet. Diabet Med. 2019 Jun 14; 

164. ​ Madhu SV, Raizada N. Double Trouble. Indian Journal of Endocrinology and Metabolism [Internet]. 2023 
Jun [cited 2024 May 9];27(3):189. Available from: 
https://journals.lww.com/indjem/fulltext/2023/05000/double_trouble.1.aspx 

165. ​ Kalayjian T, McNally BJ, Calkins MW, Cucuzzella MT, Cywes R, Dikeman H, et al. The SMHPTM position 
statement on therapeutic carbohydrate reduction for type 1 diabetes. Journal of Metabolic Health 
[Internet]. 2024 Nov 30 [cited 2024 Nov 30];7(1):9. Available from: 
https://journalofmetabolichealth.org/index.php/jmh/article/view/100 

166. ​ Nolan CJ, Prentki M. Insulin resistance and insulin hypersecretion in the metabolic syndrome and type 2 
diabetes: Time for a conceptual framework shift. Diabetes and Vascular Disease Research [Internet]. 
2019 Mar 1 [cited 2024 Apr 15];16(2):118–27. Available from: https://doi.org/10.1177/1479164119827611 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           52 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

167. ​ Parks EJ, Hellerstein MK. Carbohydrate-induced hypertriacylglycerolemia: historical perspective and 
review of biological mechanisms123. The American Journal of Clinical Nutrition [Internet]. 2000 Feb 1 
[cited 2024 May 10];71(2):412–33. Available from: 
https://www.sciencedirect.com/science/article/pii/S000291652307003X 

168. ​ Volek JS, Phinney SD, Forsythe CE, Quann EE, Wood RJ, Puglisi MJ, et al. Carbohydrate restriction 
has a more favorable impact on the metabolic syndrome than a low fat diet. Lipids. 2009 
Apr;44(4):297–309. 

169. ​ Lewis GF, Rader DJ. New Insights Into the Regulation of HDL Metabolism and Reverse Cholesterol 
Transport. Circulation Research [Internet]. 2005 Jun 24 [cited 2024 Apr 15];96(12):1221–32. Available 
from: https://www.ahajournals.org/doi/full/10.1161/01.RES.0000170946.56981.5c 

170. ​ Tsao CW, Aday AW, Almarzooq ZI, Anderson CAM, Arora P, Avery CL, et al. Heart Disease and Stroke 
Statistics—2023 Update: A Report From the American Heart Association. Circulation [Internet]. 2023 
Feb 21 [cited 2024 Apr 16];147(8):e93–621. Available from: 
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001123 

171. ​ Brands Michael W. Role of Insulin-Mediated Antinatriuresis in Sodium Homeostasis and Hypertension. 
Hypertension [Internet]. 2018 Dec 1 [cited 2021 Apr 1];72(6):1255–62. Available from: 
https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.118.11728 

172. ​ Yanai H, Tomono Y, Ito K, Furutani N, Yoshida H, Tada N. The underlying mechanisms for development 
of hypertension in the metabolic syndrome. Nutrition Journal [Internet]. 2008 Apr 17 [cited 2021 Apr 
13];7(1):10. Available from: https://doi.org/10.1186/1475-2891-7-10 

173. ​ Barrea L, Verde L, Santangeli P, Lucà S, Docimo A, Savastano S, et al. Very low-calorie ketogenic diet 
(VLCKD): an antihypertensive nutritional approach. Journal of Translational Medicine [Internet]. 2023 
Feb 17 [cited 2023 Mar 6];21(1):128. Available from: https://doi.org/10.1186/s12967-023-03956-4 

174. ​ Unwin DJ, Tobin SD, Murray SW, Delon C, Brady AJ. Substantial and Sustained Improvements in Blood 
Pressure, Weight and Lipid Profiles from a Carbohydrate Restricted Diet: An Observational Study of 
Insulin Resistant Patients in Primary Care. International Journal of Environmental Research and Public 
Health [Internet]. 2019 Jan [cited 2019 Jul 27];16(15):2680. Available from: 
https://www.mdpi.com/1660-4601/16/15/2680 

175. ​ Cucuzzella M, Riley K, Isaacs D. Adapting Medication for Type 2 Diabetes to a Low Carbohydrate Diet. 
Front Nutr [Internet]. 2021 [cited 2021 Aug 10];0. Available from: 
https://www.frontiersin.org/articles/10.3389/fnut.2021.688540/full 

176. ​ Mardinoglu A, Wu H, Bjornson E, Zhang C, Hakkarainen A, Räsänen SM, et al. An Integrated 
Understanding of the Rapid Metabolic Benefits of a Carbohydrate-Restricted Diet on Hepatic Steatosis 
in Humans. Cell Metab. 2018 06;27(3):559-571.e5. 

177. ​ Watanabe M, Tozzi R, Risi R, Tuccinardi D, Mariani S, Basciani S, et al. Beneficial effects of the 
ketogenic diet on nonalcoholic fatty liver disease: A comprehensive review of the literature. Obesity 
Reviews [Internet]. 2020 Mar 25 [cited 2020 Mar 25];n/a(n/a). Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.13024 

178. ​ Vilar-Gomez E, Athinarayanan SJ, Adams RN, Hallberg SJ, Bhanpuri NH, McKenzie AL, et al. Post hoc 
analyses of surrogate markers of non-alcoholic fatty liver disease (NAFLD) and liver fibrosis in patients 
with type 2 diabetes in a digitally supported continuous care intervention: an open-label, non-randomised 
controlled study. BMJ Open. 2019 Feb 25;9(2):e023597. 

179. ​ Luukkonen PK, Dufour S, Lyu K, Zhang XM, Hakkarainen A, Lehtimäki TE, et al. Effect of a ketogenic 
diet on hepatic steatosis and hepatic mitochondrial metabolism in nonalcoholic fatty liver disease. Proc 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           53 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Natl Acad Sci U S A [Internet]. 2020 Mar 31 [cited 2020 May 22];117(13):7347–54. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7132133/ 

180. ​ Aggarwal R, Ostrominski JW, Vaduganathan M. Prevalence of Cardiovascular-Kidney-Metabolic 
Syndrome Stages in US Adults, 2011-2020. JAMA [Internet]. 2024 May 8 [cited 2024 May 17]; Available 
from: https://doi.org/10.1001/jama.2024.6892 

181. ​ Ndumele CE, Rangaswami J, Chow SL, Neeland IJ, Tuttle KR, Khan SS, et al. 
Cardiovascular-Kidney-Metabolic Health: A Presidential Advisory From the American Heart Association. 
Circulation [Internet]. 2023 Nov 14 [cited 2024 May 17];148(20):1606–35. Available from: 
https://www.ahajournals.org/doi/10.1161/CIR.0000000000001184 

182. ​ Marassi M, Fadini GP. The cardio-renal-metabolic connection: a review of the evidence. Cardiovascular 
Diabetology [Internet]. 2023 Jul 31 [cited 2024 May 17];22(1):195. Available from: 
https://doi.org/10.1186/s12933-023-01937-x 

183. ​ Unwin D, Unwin J, Crocombe D, Delon C, Guess N, Wong C. Renal function in patients following a low 
carbohydrate diet for type 2 diabetes: a review of the literature and analysis of routine clinical data from 
a primary care service over 7 years. Current Opinion in Endocrinology, Diabetes and Obesity [Internet]. 
2021 Jul 23 [cited 2021 Aug 2]; Available from: 
https://journals.lww.com/co-endocrinology/Abstract/9000/Renal_function_in_patients_following_a_low.99
181.aspx 

184. ​ ROBERTS CGP, ATHINARAYANAN SJ, VANTIEGHEM M, MCKENZIE AL, VOLK BM, ADAMS RN, et 
al. 212-OR: Five-Year Follow-Up of Lipid, Inflammatory, Hepatic, and Renal Markers in People with T2 
Diabetes on a Very-Low-Carbohydrate Intervention Including Nutritional Ketosis (VLCI) via Continuous 
Remote Care (CRC). Diabetes [Internet]. 2022 Jun 1 [cited 2022 Jun 5];71(Supplement_1):212-OR. 
Available from: https://doi.org/10.2337/db22-212-OR 

185. ​ Nielsen JV, Westerlund P, Bygren P. A low-carbohydrate diet may prevent end-stage renal failure in type 
2 diabetes. A case report. Nutrition & Metabolism [Internet]. 2006 Jun 14 [cited 2019 May 13];3(1):23. 
Available from: https://doi.org/10.1186/1743-7075-3-23 

186. ​ Zainordin NA, Warman NAE, Mohamad AF, Yazid FAA, Ismail NH, Chen XW, et al. Safety and efficacy 
of very low carbohydrate diet in patients with diabetic kidney disease—A randomized controlled trial. 
PLOS ONE [Internet]. 2021 Oct 13 [cited 2021 Oct 14];16(10):e0258507. Available from: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0258507 

187. ​ Tay J, Thompson CH, Luscombe-Marsh ND, Noakes M, Buckley JD, Wittert GA, et al. Long-Term Effects 
of a Very Low Carbohydrate Compared With a High Carbohydrate Diet on Renal Function in Individuals 
With Type 2 Diabetes: A Randomized Trial. Medicine (Baltimore). 2015 Nov;94(47):e2181. 

188. ​ Oyabu C, Hashimoto Y, Fukuda T, Tanaka M, Asano M, Yamazaki M, et al. Impact of low-carbohydrate 
diet on renal function: a meta-analysis of over 1000 individuals from nine randomised controlled trials. Br 
J Nutr. 2016 Aug;116(4):632–8. 

189. ​ Knol MGE, Bais T, Geertsema P, Connelly MA, Bakker SJL, Gansevoort RT, et al. Higher 
beta-hydroxybutyrate ketone levels associated with a slower kidney function decline in ADPKD. 
Nephrology Dialysis Transplantation [Internet]. 2023 Nov 16 [cited 2023 Nov 20];gfad239. Available 
from: https://doi.org/10.1093/ndt/gfad239 

190. ​ Kawamoto R, Akase T, Ninomiya D, Kumagi T, Kikuchi A. Metabolic syndrome is a predictor of 
decreased renal function among community-dwelling middle-aged and elderly Japanese. Int Urol 
Nephrol [Internet]. 2019 Dec 1 [cited 2019 Nov 19];51(12):2285–94. Available from: 
https://doi.org/10.1007/s11255-019-02320-0 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           54 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

191. ​ Ciardullo S, Ballabeni C, Trevisan R, Perseghin G. Metabolic Syndrome, and Not Obesity, Is Associated 
with Chronic Kidney Disease. AJN [Internet]. 2021 [cited 2021 Sep 21];52(8):666–72. Available from: 
https://www.karger.com/Article/FullText/518111 

192. ​ Kaneko T, Kodani E, Fujii H, Nakamura H, Sasabe H, Tamura Y. High body mass index and triglyceride 
levels at health checkups increase the risk of new-onset chronic kidney disease and worsening renal 
function: the TAMA MED Project-CKD. Clin Exp Nephrol [Internet]. 2024 May 20 [cited 2024 May 28]; 
Available from: https://doi.org/10.1007/s10157-024-02507-5 

193. ​ 1 in 6 people globally affected by infertility: WHO [Internet]. [cited 2024 Apr 17]. Available from: 
https://www.who.int/news/item/04-04-2023-1-in-6-people-globally-affected-by-infertility 

194. ​ Amiri M, Ramezani Tehrani F. Potential Adverse Effects of Female and Male Obesity on Fertility: A 
Narrative Review. Int J Endocrinol Metab [Internet]. 2020 Sep 28 [cited 2024 Apr 17];18(3):e101776. 
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7695350/ 

195. ​ Condorelli RA, Aversa A, Basile L, Cannarella R, Mongioì LM, Cimino L, et al. Beneficial Effects of the 
Very-Low-Calorie Ketogenic Diet on the Symptoms of Male Accessory Gland Inflammation. Nutrients 
[Internet]. 2022 Jan [cited 2022 Mar 16];14(5):1081. Available from: 
https://www.mdpi.com/2072-6643/14/5/1081 

196. ​ Zhang D, Yang X, Li J, Yu J, Wu X. Effect of hyperinsulinaemia and insulin resistance on endocrine, 
metabolic and fertility outcomes in women with polycystic ovary syndrome undergoing ovulation 
induction. Clinical Endocrinology [Internet]. 2019 [cited 2019 Oct 7];91(3):440–8. Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.1111/cen.14050 

197. ​ Naveed A, Sayyeda A, Memon S, Bhutto Z. EFFECTS OF A KETOGENIC DIET IN OVERWEIGHT 
WOMEN WITH POLYCYSTIC OVARY SYNDROME. Biol Clin Sci Res J [Internet]. 2024 Mar 12 [cited 
2024 Apr 2];2024(1):734. Available from: https://bcsrj.com/ojs/index.php/bcsrj/article/view/734 

198. ​ Mavropoulos JC, Yancy WS, Hepburn J, Westman EC. The effects of a low-carbohydrate, ketogenic diet 
on the polycystic ovary syndrome: a pilot study. Nutr Metab (Lond). 2005 Dec 16;2:35. 

199. ​ Cincione IR, Graziadio C, Marino F, Vetrani C, Losavio F, Savastano S, et al. Short-time effects of 
ketogenic diet or modestly hypocaloric Mediterranean diet on overweight and obese women with 
polycystic ovary syndrome. J Endocrinol Invest. 2022 Nov 19; 

200. ​ Salcedo AC, Yun J, Carter C, Hart E. Therapeutic Carbohydrate Restriction as a Metabolic Modality for 
the Prevention and Treatment of Abnormal Uterine Bleeding. Nutrients [Internet]. 2023 Jan [cited 2023 
Aug 29];15(17):3760. Available from: https://www.mdpi.com/2072-6643/15/17/3760 

201. ​ Trout KK, Compher CW, Dolin C, Burns C, Quinn R, Durnwald C. Increased Protein with Decreased 
Carbohydrate Intake Reduces Postprandial Blood Glucose Levels in Women with Gestational Diabetes: 
The iPRO Study. Women’s Health Reports [Internet]. 2022 Jan [cited 2022 Sep 8];3(1):728–39. 
Available from: https://www.liebertpub.com/doi/full/10.1089/whr.2022.0012 

202. ​ Nickols-Richardson SM, Coleman MD, Volpe JJ, Hosig KW. Perceived hunger is lower and weight loss 
is greater in overweight premenopausal women consuming a low-carbohydrate/high-protein vs 
high-carbohydrate/low-fat diet. J Am Diet Assoc. 2005 Sep;105(9):1433–7. 

203. ​ Mongioì LM, Cimino L, Greco E, Cannarella R, Condorelli RA, La Vignera S, et al. Very-low-calorie 
ketogenic diet: An alternative to a pharmacological approach to improve glycometabolic and gonadal 
profile in men with obesity. Current Opinion in Pharmacology [Internet]. 2021 Oct 1 [cited 2021 Aug 
8];60:72–82. Available from: https://www.sciencedirect.com/science/article/pii/S1471489221000898 

204. ​ da Silva Schmitt C, da Costa CM, Souto JCS, Chiogna LM, de Albuquerque Santos ZE, Rhoden EL, et 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           55 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

al. The effects of a low carbohydrate diet on erectile function and serum testosterone levels in 
hypogonadal men with metabolic syndrome: a randomized clinical trial. BMC Endocr Disord [Internet]. 
2023 Feb 2 [cited 2023 Apr 4];23(1):30. Available from: 
https://bmcendocrdisord.biomedcentral.com/articles/10.1186/s12902-023-01278-6 

205. ​ Renck A, Afonso TT, Risso PJ, Barbosa TE, Hallak J, Maria FCE. Semen quality improvement after 
weight loss by very low-calorie ketogenic dietary: A report of two cases. In: Endocrine Abstracts 
[Internet]. Bioscientifica; 2020 [cited 2021 Feb 6]. Available from: 
https://www.endocrine-abstracts.org/ea/0070/ea0070ep379 

206. ​ Lim DC, Najafi A, Afifi L, Bassetti CL, Buysse DJ, Han F, et al. The need to promote sleep health in 
public health agendas across the globe. The Lancet Public Health [Internet]. 2023 Oct 1 [cited 2024 Apr 
17];8(10):e820–6. Available from: 
https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(23)00182-2/fulltext 

207. ​ Medic G, Wille M, Hemels M. Short- and long-term health consequences of sleep disruption. NSS 
[Internet]. 2017 May [cited 2022 Jul 8];Volume 9:151–61. Available from: 
https://www.dovepress.com/short--and-long-term-health-consequences-of-sleep-disruption-peer-reviewe
d-article-NSS 

208. ​ Pasca L, Quaranta CA, Grumi S, Zanaboni MP, Tagliabue A, Guglielmetti M, et al. The effects of 
ketogenic dietary therapies on sleep: A scoping review. Journal of Sleep Research [Internet]. [cited 2023 
Nov 14];n/a(n/a):e14073. Available from: https://onlinelibrary.wiley.com/doi/abs/10.1111/jsr.14073 

209. ​ Schipper SBJ, Van Veen MM, Elders PJM, van Straten A, Van Der Werf YD, Knutson KL, et al. Sleep 
disorders in people with type 2 diabetes and associated health outcomes: a review of the literature. 
Diabetologia [Internet]. 2021 Aug 16 [cited 2021 Aug 23]; Available from: 
https://doi.org/10.1007/s00125-021-05541-0 

210. ​ Tavakoli A, Mirzababaei A, Mirzaei K. Association between low carbohydrate diet (LCD) and sleep 
quality by mediating role of inflammatory factors in women with overweight and obesity: A 
cross-sectional study. Food Science & Nutrition [Internet]. [cited 2021 Oct 11];n/a(n/a). Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.1002/fsn3.2584 

211. ​ Siegmann MJ, Athinarayanan SJ, Hallberg SJ, McKenzie AL, Bhanpuri NH, Campbell WW, et al. 
Improvement in patient-reported sleep in type 2 diabetes and prediabetes participants receiving a 
continuous care intervention with nutritional ketosis. Sleep Med. 2019 Mar;55:92–9. 

212. ​ Gangitano E, Elena SM, Lenzi A, Gnessi L, Ray D. Comparison of the Effects of a Ketogenic Diet and 
an Isocaloric Balanced Diet administered to Obese patients on Quality of Life and Sleep: a Randomized 
Clinical Trial. In: Endocrine Abstracts [Internet]. Bioscientifica; 2023 [cited 2023 May 8]. Available from: 
https://www.endocrine-abstracts.org/ea/0090/ea0090p626 

213. ​ Barrea L, Verde L, Di Lorenzo C, Savastano S, Colao A, Muscogiuri G. Can the ketogenic diet improve 
our dreams? Effect of very low-calorie ketogenic diet (VLCKD) on sleep quality. J Transl Med. 2023 Jul 
18;21(1):479. 

214. ​ Osman A, Gu C, Kim DE, Duan D, Barron B, Pham LV, et al. Ketogenic diet acutely improves gas 
exchange and sleep apnoea in obesity hypoventilation syndrome: A non-randomized crossover study. 
Respirology. 2023 May 28; 

215. ​ Perlman J, Lehner-Gulotta D, Wetmore E, Coleman R, Banwell B, Bergqvist AG, et al. Ketogenic Diet 
Intervention Improves Sleep in Patients with Relapsing Multiple Sclerosis (P8-3.009). Neurology 
[Internet]. 2023 Apr 25 [cited 2023 May 4];100(17 Supplement 2). Available from: 
https://n.neurology.org/content/100/17_Supplement_2/2999 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           56 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

216. ​ O’Hearn LA. The therapeutic properties of ketogenic diets, slow-wave sleep, and circadian synchrony. 
Current Opinion in Endocrinology, Diabetes and Obesity [Internet]. 2021 Jul 23 [cited 2021 Jul 31]; 
Available from: 
https://journals.lww.com/co-endocrinology/Abstract/9000/The_therapeutic_properties_of_ketogenic_diet
s,.99184.aspx 

217. ​ Hallböök T, Ji S, Maudsley S, Martin B. The effects of the ketogenic diet on behavior and cognition. 
Epilepsy Research [Internet]. 2012 Jul 1 [cited 2022 Aug 2];100(3):304–9. Available from: 
https://www.sciencedirect.com/science/article/pii/S0920121111002117 

218. ​ Gangitano E, Gnessi L, Lenzi A, Ray D. Chronobiology and Metabolism: Is Ketogenic Diet Able to 
Influence Circadian Rhythm? Frontiers in Neuroscience [Internet]. 2021 [cited 2021 Nov 29];15. 
Available from: https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC8606558/ 

219. ​ Ünalp A, Baysal BT, Sarıtaş S, Güzin Y, Edizer S, Akışın Z, et al. Evaluation of the effects of ketogenic 
diet therapy on sleep quality in children with drug-resistant epilepsy and their mothers. Epilepsy Behav. 
2021 Oct 6;124:108327. 

220. ​ Merlino G, Tereshko Y, Pez S, Dal Bello S, Pittino A, Di Lorenzo C, et al. Sleep of migraine patients is 
ameliorated by ketogenic diet, independently of pain control. Sleep Medicine [Internet]. 2023 May 9 
[cited 2023 May 15]; Available from: 
https://www.sciencedirect.com/science/article/pii/S1389945723001752 

221. ​ Husain AM, Yancy WS, Carwile ST, Miller PP, Westman EC. Diet therapy for narcolepsy. Neurology 
[Internet]. 2004 Jun 22 [cited 2024 Apr 11];62(12):2300–2. Available from: 
https://www.neurology.org/doi/abs/10.1212/WNL.62.12.2300 

222. ​ Merlino G, Garbo R, Dal Bello S, Del Negro I, Lamon E, Filippi F, et al. Ketogenic diet may improve 
sleep quality and daytime somnolence in patients affected by multiple sclerosis. Results of an 
exploratory study. Sleep Medicine [Internet]. 2023 Dec 1 [cited 2023 Oct 30];112:181–7. Available from: 
https://www.sciencedirect.com/science/article/pii/S1389945723003945 

223. ​ Choi J, Kang J, Kim T, Nehs CJ. Sleep, mood disorders, and the ketogenic diet: potential therapeutic 
targets for bipolar disorder and schizophrenia. Front Psychiatry [Internet]. 2024 Feb 14 [cited 2024 Mar 
4];15:1358578. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10899493/ 

224. ​ Sethi S, Wakeham D, Ketter T, Hooshmand F, Bjornstad J, Richards B, et al. Ketogenic Diet Intervention 
on Metabolic and Psychiatric Health in Bipolar and Schizophrenia: A Pilot Trial. Psychiatry Research 
[Internet]. 2024 May 1 [cited 2024 Apr 2];335:115866. Available from: 
https://www.sciencedirect.com/science/article/pii/S0165178124001513 

225. ​ Neudorf H, Little JP. Impact of fasting & ketogenic interventions on the NLRP3 inflammasome: A 
narrative review. Biomed J [Internet]. 2024 Feb [cited 2024 Apr 2];47(1):100677. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10821592/ 

226. ​ Moretti L, Canada T. A Randomized Study Comparing the Effects of a Low-Carbohydrate Diet and a 
Conventional Diet on Lipoprotein Subfractions and C-reactive Protein Levels in Patients With Severe 
Obesity. Nutr Clin Pract. 2006 Apr;21(2):187–8. 

227. ​ Ruth MR, Port AM, Shah M, Bourland AC, Istfan NW, Nelson KP, et al. Consuming a hypocaloric high fat 
low carbohydrate diet for 12 weeks lowers C-reactive protein, and raises serum adiponectin and high 
density lipoprotein-cholesterol in obese subjects. Metab Clin Exp. 2013 Dec;62(12):1779–87. 

228. ​ Phinney S, Adams R, Athinarayanan S, McKenzie A, Volek J. SAT-LB125 Broad Spectrum Effects of a 
Ketogenic Diet Delivered by Remote Continuous Care on Inflammation and Immune Modulators in Type 
2 Diabetes and Prediabetes. J Endocr Soc [Internet]. 2020 May 8 [cited 2020 Jul 2];4(Supplement_1). 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           57 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Available from: https://academic.oup.com/jes/article/4/Supplement_1/SAT-LB125/5833210 

229. ​ Kim ER, Kim SR, Cho W, Lee SG, Kim SH, Kim JH, et al. Short Term Isocaloric Ketogenic Diet 
Modulates NLRP3 Inflammasome Via B-hydroxybutyrate and Fibroblast Growth Factor 21. Front 
Immunol [Internet]. 2022 Apr 28 [cited 2022 May 20];13:843520. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9095902/ 

230. ​ Ciaffi J, Lisi L, Mari A, Mancarella L, Brusi V, Pignatti F, et al. Efficacy, safety and tolerability of very 
low-calorie ketogenic diet in obese women with fibromyalgia: a pilot interventional study. Frontiers in 
Nutrition [Internet]. 2023 [cited 2023 Jul 17];10. Available from: 
https://www.frontiersin.org/articles/10.3389/fnut.2023.1219321 

231. ​ Strath LJ, Jones CD, Philip George A, Lukens SL, Morrison SA, Soleymani T, et al. The Effect of 
Low-Carbohydrate and Low-Fat Diets on Pain in Individuals with Knee Osteoarthritis. Pain Med. 2019 
Mar 13; 

232. ​ Kountouri A, Katsimbri P, Korakas E, Pliouta L, Agapitou V, Maratou E, et al. The effect of ketogenic diet 
versus mediterranean diet on clinical and biochemical markers of inflammation in patients with obesity 
and psoriatic arthritis. In: Endocrine Abstracts [Internet]. Bioscientifica; 2024 [cited 2024 May 15]. 
Available from: https://www.endocrine-abstracts.org/ea/0099/ea0099p292 

233. ​ Field R, Pourkazemi F, Rooney K. Effects of a low-carbohydrate ketogenic diet on reported pain, blood 
biomarkers and quality of life in patients with chronic pain: A pilot randomised clinical trial. Pain Medicine 
[Internet]. 2021 Sep 17 [cited 2021 Sep 24];(pnab278). Available from: 
https://doi.org/10.1093/pm/pnab278 

234. ​ Lambadiari V, Katsimbri P, Kountouri A, Korakas E, Papathanasi A, Maratou E, et al. The Effect of a 
Ketogenic Diet versus Mediterranean Diet on Clinical and Biochemical Markers of Inflammation in 
Patients with Obesity and Psoriatic Arthritis: A Randomized Crossover Trial. International Journal of 
Molecular Sciences [Internet]. 2024 Jan [cited 2024 Feb 28];25(5):2475. Available from: 
https://www.mdpi.com/1422-0067/25/5/2475 

235. ​ Verde L, Frias-Toral E, Cacciapuoti S, Simancas-Racines D, Megna M, Caiazzo G, et al. Very 
low-calorie ketogenic diet (VLCKD): a therapeutic nutritional tool for acne? J Transl Med [Internet]. 2024 
Mar 31 [cited 2024 Apr 2];22:322. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10983624/ 

236. ​ Verde L, Cacciapuoti S, Caiazzo G, Megna M, Martora F, Cavaliere A, et al. Very low-calorie ketogenic 
diet (VLCKD) in the management of hidradenitis suppurativa (Acne Inversa): an effective and safe tool 
for improvement of the clinical severity of disease. Results of a pilot study. Journal of Translational 
Medicine [Internet]. 2024 Feb 13 [cited 2024 Feb 28];22(1):149. Available from: 
https://doi.org/10.1186/s12967-024-04853-0 

237. ​ Zhu H, Bi D, Zhang Y, Kong C, Du J, Wu X, et al. Ketogenic diet for human diseases: the underlying 
mechanisms and potential for clinical implementations. Sig Transduct Target Ther [Internet]. 2022 Jan 
17 [cited 2022 Jan 20];7(1):1–21. Available from: https://www.nature.com/articles/s41392-021-00831-w 

238. ​ Ang QY, Alexander M, Newman JC, Tian Y, Cai J, Upadhyay V, et al. Ketogenic Diets Alter the Gut 
Microbiome Resulting in Decreased Intestinal Th17 Cells. Cell [Internet]. 2020 May 20 [cited 2020 May 
24];0(0). Available from: https://www.cell.com/cell/abstract/S0092-8674(20)30490-6 

239. ​ Attaye I, van Oppenraaij S, Warmbrunn MV, Nieuwdorp M. The Role of the Gut Microbiota on the 
Beneficial Effects of Ketogenic Diets. Nutrients [Internet]. 2021 Dec 31 [cited 2024 Feb 1];14(1):191. 
Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8747023/ 

240. ​ Britto S, Kellermayer R. Carbohydrate Monotony as Protection and Treatment for Inflammatory Bowel 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           58 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Disease. J Crohns Colitis [Internet]. 2019 Jul 25 [cited 2019 Dec 31];13(7):942–8. Available from: 
https://academic.oup.com/ecco-jcc/article/13/7/942/5304571 

241. ​ Simon D, Patel K, Masand P, Kellermayer R. Food for Thought: Remission of Perianal Pediatric Crohn’s 
Disease on Specific Carbohydrate Diet Monotherapy. JPGN Reports [Internet]. 2023 Aug [cited 2023 Jul 
30];4(3):e343. Available from: 
https://journals.lww.com/jpgnr/Fulltext/2023/08000/Food_for_Thought__Remission_of_Perianal_Pediatri
c.17.aspx 

242. ​ Nybacka S, Törnblom H, Josefsson A, Hreinsson JP, Böhn L, Frändemark Å, et al. A low FODMAP diet 
plus traditional dietary advice versus a low-carbohydrate diet versus pharmacological treatment in 
irritable bowel syndrome (CARBIS): a single-centre, single-blind, randomised controlled trial. The Lancet 
Gastroenterology & Hepatology [Internet]. 2024 Apr 18 [cited 2024 Apr 20];0(0). Available from: 
https://www.thelancet.com/journals/langas/article/PIIS2468-1253(24)00045-1/abstract?utm_source=sub
stack&utm_medium=email 

243. ​ Nilholm C, Roth B, Ohlsson B. A Dietary Intervention with Reduction of Starch and Sucrose Leads to 
Reduced Gastrointestinal and Extra-Intestinal Symptoms in IBS Patients. Nutrients [Internet]. 2019 Jul 
[cited 2020 Dec 8];11(7):1662. Available from: https://www.mdpi.com/2072-6643/11/7/1662 

244. ​ Austin GL, Dalton CB, Hu Y, Morris CB, Hankins J, Weinland SR, et al. A Very Low-Carbohydrate Diet 
Improves Symptoms and Quality of Life in Diarrhea-Predominant Irritable Bowel Syndrome. Clinical 
Gastroenterology and Hepatology [Internet]. 2009 Jun 1 [cited 2019 Apr 19];7(6):706-708.e1. Available 
from: https://doi.org/10.1016/j.cgh.2009.02.023 

245. ​ Pointer SD, Rickstrew J, Slaughter JC, Vaezi MF, Silver HJ. Dietary carbohydrate intake, insulin 
resistance and gastro-oesophageal reflux disease: a pilot study in European- and African-American 
obese women. Aliment Pharmacol Ther. 2016;44(9):976–88. 

246. ​ Wu KL, Kuo CM, Yao CC, Tai WC, Chuah SK, Lim CS, et al. The effect of dietary carbohydrate on 
gastroesophageal reflux disease. J Formos Med Assoc. 2018 Nov;117(11):973–8. 

247. ​ Austin GL, Thiny MT, Westman EC, Yancy WS, Shaheen NJ. A very low-carbohydrate diet improves 
gastroesophageal reflux and its symptoms. Dig Dis Sci. 2006 Aug;51(8):1307–12. 

248. ​ Lakananurak N, Pitisuttithum P, Susantitaphong P, Patcharatrakul T, Gonlachanvit S. The Efficacy of 
Dietary Interventions in Patients with Gastroesophageal Reflux Disease: A Systematic Review and 
Meta-Analysis of Intervention Studies. Nutrients [Internet]. 2024 Jan [cited 2024 Feb 13];16(3):464. 
Available from: https://www.mdpi.com/2072-6643/16/3/464 

249. ​ Hirschberger S, Strauß G, Effinger D, Marstaller X, Ferstl A, Müller MB, et al. Very-low-carbohydrate diet 
enhances human T-cell immunity through immunometabolic reprogramming. EMBO Molecular Medicine 
[Internet]. 2021 Aug 9 [cited 2022 Sep 26];13(8):e14323. Available from: 
https://www.embopress.org/doi/full/10.15252/emmm.202114323 

250. ​ Hirschberger S, Strauß G, Effinger D, Marstaller X, Ferstl A, Müller MB, et al. Very-low-carbohydrate diet 
enhances human T-cell immunity through immunometabolic reprogramming. EMBO Molecular Medicine 
[Internet]. 2021 Jun 21 [cited 2021 Jun 22];e14323. Available from: 
https://www.embopress.org/doi/abs/10.15252/emmm.202114323 

251. ​ Stubbs BJ, Koutnik AP, Goldberg EL, Upadhyay V, Turnbaugh PJ, Verdin E, et al. Investigating Ketone 
Bodies as Immunometabolic Countermeasures against Respiratory Viral Infections. Med (N Y) [Internet]. 
2020 Jul 15 [cited 2020 Aug 26]; Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7362813/ 

252. ​ Lukseng T, Saetung C, Khodom W, Klangbud WK. The Effects of A Short Period of A Ketogenic Diet on 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           59 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Blood Biochemistry and Immunological Status in Overweight Thai Subjects. Trends in Sciences 
[Internet]. 2022 Oct 4 [cited 2022 Oct 11];19(19):824–824. Available from: 
https://tis.wu.ac.th/index.php/tis/article/view/824 

253. ​ Bolesławska I, Kowalówka M, Bolesławska-Król N, Przysławski J. Ketogenic Diet and Ketone Bodies as 
Clinical Support for the Treatment of SARS-CoV-2—Review of the Evidence. Viruses [Internet]. 2023 
Jun [cited 2023 Jun 30];15(6):1262. Available from: https://www.mdpi.com/1999-4915/15/6/1262 

254. ​ Gangitano E, Tozzi R, Gandini O, Watanabe M, Basciani S, Mariani S, et al. Ketogenic Diet as a 
Preventive and Supportive Care for COVID-19 Patients. Nutrients [Internet]. 2021 Mar [cited 2021 Mar 
24];13(3):1004. Available from: https://www.mdpi.com/2072-6643/13/3/1004 

255. ​ Goldberg EL, Molony RD, Kudo E, Sidorov S, Kong Y, Dixit VD, et al. Ketogenic diet activates protective 
γδ T cell responses against influenza virus infection. Science Immunology [Internet]. 2019 Nov 15 [cited 
2019 Nov 19];4(41). Available from: https://immunology.sciencemag.org/content/4/41/eaav2026 

256. ​ Cai B, Zhu Y, Ma Y i, Xu Z, Zao Y i, Wang J, et al. Effect of Supplementing a High-Fat, 
Low-Carbohydrate Enteral Formula in COPD Patients. Nutrition (Burbank, Los Angeles County, Calif). 
2003 Mar 1;19:229–32. 

257. ​ Norwitz NG, Winwood R, Stubbs BJ, D’Agostino DP, Barnes PJ. Case Report: Ketogenic Diet Is 
Associated With Improvements in Chronic Obstructive Pulmonary Disease. Front Med [Internet]. 2021 
[cited 2021 Jul 29];0. Available from: 
https://www.frontiersin.org/articles/10.3389/fmed.2021.699427/full?&utm_source=Email_to_authors_&ut
m_medium=Email&utm_content=T1_11.5e1_author&utm_campaign=Email_publication&field=&journalN
ame=Frontiers_in_Medicine&id=699427 

258. ​ Suteerojntrakool O, Sanguanrungsirikul S, Sritippayawan S, Jantarabenjakul W, Sirimongkol P, Chomtho 
S. Effect of a low-carbohydrate diet on respiratory quotient of infants with chronic lung disease. J Med 
Assoc Thai. 2015 Jan;98 Suppl 1:S21-28. 

259. ​ al-Saady NM, Blackmore CM, Bennett ED. High fat, low carbohydrate, enteral feeding lowers PaCO2 
and reduces the period of ventilation in artificially ventilated patients. Intensive Care Med. 
1989;15(5):290–5. 

260. ​ Peters MC, Schiebler M, Cardet JC, Johansson MW, Sorkness R, DeBoer MD, et al. The Impact of 
Insulin Resistance on Loss of Lung Function and Response to Treatment in Asthma. Am J Respir Crit 
Care Med [Internet]. 2022 Jun 10 [cited 2022 Jun 16]; Available from: 
https://www.atsjournals.org/doi/abs/10.1164/rccm.202112-2745OC 

261. ​ Thio CLP, Lai ACY, Ting YT, Chi PY, Chang YJ. The ketone body β-hydroxybutyrate mitigates 
ILC2-driven airway inflammation by regulating mast cell function. Cell Reports [Internet]. 2022 Sep 27 
[cited 2022 Oct 2];40(13). Available from: 
https://www.cell.com/cell-reports/abstract/S2211-1247(22)01278-5 

262. ​ Al-Rebdi M, Rabbani U. Alleviation of Asthma Symptoms After Ketogenic Diet: A Case Report. Cureus 
[Internet]. 2023 Feb 1 [cited 2023 Mar 6]; Available from: 
https://www.cureus.com/articles/135153-alleviation-of-asthma-symptoms-after-ketogenic-diet-a-case-rep
ort 

263. ​ Forbes JD, Van Domselaar G, Bernstein CN. The Gut Microbiota in Immune-Mediated Inflammatory 
Diseases. Frontiers in Microbiology [Internet]. 2016 [cited 2022 Feb 28];7. Available from: 
https://www.frontiersin.org/article/10.3389/fmicb.2016.01081 

264. ​ Swidsinski A, Dörffel Y, Loening-Baucke V, Gille C, Göktas Ö, Reißhauer A, et al. Reduced Mass and 
Diversity of the Colonic Microbiome in Patients with Multiple Sclerosis and Their Improvement with 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           60 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Ketogenic Diet. Front Microbiol. 2017;8:1141. 

265. ​ Esposito T, Lobaccaro JM, Esposito MG, Monda V, Messina A, Paolisso G, et al. Effects of 
low-carbohydrate diet therapy in overweight subject with autoimmune thyroiditis: possible synergism with 
ChREBP. DDDT [Internet]. 2016 Sep 14 [cited 2022 Feb 17];10:2939–46. Available from: 
https://www.dovepress.com/effects-of-low-carbohydrate-diet-therapy-in-overweight-subject-with-au-peer-
reviewed-fulltext-article-DDDT 

266. ​ Ebringer A, Wilson C. The Use of a Low Starch Diet in the Treatment of Patients Suffering from 
Ankylosing Spondylitis. Clin Rheumatol [Internet]. 1996 Jan 1 [cited 2019 Jul 24];15(1):62–6. Available 
from: https://doi.org/10.1007/BF03342649 

267. ​ Gross EC, Lisicki M, Fischer D, Sándor PS, Schoenen J. The metabolic face of migraine — from 
pathophysiology to treatment. Nat Rev Neurol [Internet]. 2019 Nov [cited 2023 Mar 8];15(11):627–43. 
Available from: https://www.nature.com/articles/s41582-019-0255-4 

268. ​ Amendolara A, Magoffin WD, Naik AU, Sant D, Kriak J, Green B, et al. Chronic Migraine May Be 
Associated With Postprandial Hypoglycemia in Adult Men: A Case Series. Cureus [Internet]. [cited 2024 
Apr 2];16(2):e54987. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10973797/ 

269. ​ Spekker E, Nagy-Grócz G, Vécsei L. Ion Channel Disturbances in Migraine Headache: Exploring the 
Potential Role of the Kynurenine System in the Context of the Trigeminovascular System. International 
Journal of Molecular Sciences [Internet]. 2023 Jan [cited 2024 Apr 25];24(23):16574. Available from: 
https://www.mdpi.com/1422-0067/24/23/16574 

270. ​ Stanton A. Migraine Cause And Treatment. Mental Health in Family Medicine. 2015 Nov 30;11. 

271. ​ Stanton AA. Specifically formulated ketogenic, low carbohydrate, and carnivore diets can prevent 
migraine: a perspective. Front Nutr [Internet]. 2024 Apr 30 [cited 2024 May 1];11. Available from: 
https://www.frontiersin.org/articles/10.3389/fnut.2024.1367570 

272. ​ Neri L de CL, Ferraris C, Catalano G, Guglielmetti M, Pasca L, Pezzotti E, et al. Ketosis and migraine: a 
systematic review of the literature and meta-analysis. Front Nutr [Internet]. 2023 Jun 12 [cited 2023 Jun 
30];10:1204700. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10292926/ 

273. ​ Caprio M, Moriconi E, Camajani E, Feraco A, Marzolla V, Vitiello L, et al. Very-low-calorie ketogenic diet 
vs hypocaloric balanced diet in the prevention of high-frequency episodic migraine: the EMIKETO 
randomized, controlled trial. J Transl Med [Internet]. 2023 Oct 4 [cited 2023 Oct 11];21:692. Available 
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10548576/ 

274. ​ Wood TR, Stubbs BJ, Juul SE. Exogenous Ketone Bodies as Promising Neuroprotective Agents for 
Developmental Brain Injury. DNE [Internet]. 2018 [cited 2022 Jan 18];40(5–6):451–62. Available from: 
https://www.karger.com/Article/FullText/499563 

275. ​ Yarar-Fisher C, Li J, Womack ED, Alharbi A, Seira O, Kolehmainen KL, et al. Ketogenic regimens for 
acute neurotraumatic events. Curr Opin Biotechnol. 2021 Jan 11;70:68–74. 

276. ​ Yarar-Fisher C, Kulkarni A, Li J, Farley P, Renfro C, Aslam H, et al. Evaluation of a ketogenic diet for 
improvement of neurological recovery in individuals with acute spinal cord injury: a pilot, randomized 
safety and feasibility trial. Spinal Cord Ser Cases. 2018;4:88. 

277. ​ White H, Venkatesh B, Jones M, Kruger PS, Walsham J, Fuentes H. Inducing ketogenesis via an enteral 
formulation in patients with acute brain injury:a phase II study. Neurological Research [Internet]. 2020 
Feb 26 [cited 2020 Feb 27];0(0):1–11. Available from: https://doi.org/10.1080/01616412.2019.1709743 

278. ​ Li J, McLain A, Morrow C, Gower B, Yarar C. Utilizing a Low-Carbohydrate/High-Protein Diet to Improve 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           61 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Metabolic Health in Individuals With Spinal Cord Injury. Current Developments in Nutrition [Internet]. 
2021 Jun 1 [cited 2021 Jun 14];5(Supplement_2):510–510. Available from: 
https://doi.org/10.1093/cdn/nzab041_025 

279. ​ Li J, Gower B, McLain A, Yarar-Fisher C. Effects of a low-carbohydrate/high-protein diet on metabolic 
health in individuals with chronic spinal cord injury: An exploratory analysis of results from a randomized 
controlled trial. Physiological Reports [Internet]. 2022 [cited 2022 Dec 6];10(22):e15501. Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.14814/phy2.15501 

280. ​ Rippee MA, Chen J, Taylor MK. The Ketogenic Diet in the Treatment of Post-concussion Syndrome—A 
Feasibility Study. Front Nutr [Internet]. 2020 Sep 10 [cited 2020 Oct 6];7. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7511571/ 

281. ​ Dyńka D, Kowalcze K, Paziewska A. The Role of Ketogenic Diet in the Treatment of Neurological 
Diseases. Nutrients [Internet]. 2022 Nov 24 [cited 2024 Apr 24];14(23):5003. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9739023/ 

282. ​ Liu Y, Fan L, Yang H, Wang D, Liu R, Shan T, et al. Ketogenic therapy towards precision medicine for 
brain diseases. Frontiers in Nutrition [Internet]. 2024 [cited 2024 Feb 21];11. Available from: 
https://www.frontiersin.org/articles/10.3389/fnut.2024.1266690 

283. ​ Tidman MM. The ketogenic diet and MetSyn in Parkinson’s disease – Symptoms, biomarkers, 
depression and anxiety: A case study. Journal of Metabolic Health [Internet]. 2024 Apr 30 [cited 2024 
Apr 30];7(1):6. Available from: https://journalofmetabolichealth.org/index.php/jmh/article/view/93 

284. ​ Phillips MCL, Deprez LM, Mortimer GMN, Murtagh DKJ, McCoy S, Mylchreest R, et al. Randomized 
crossover trial of a modified ketogenic diet in Alzheimer’s disease. Alzheimers Res Ther [Internet]. 2021 
Feb 23 [cited 2024 Apr 23];13:51. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7901512/ 

285. ​ Phillips MCL, Murtagh DKJ, Gilbertson LJ, Asztely FJS, Lynch CDP. Low-fat versus ketogenic diet in 
Parkinson’s disease: A pilot randomized controlled trial. Mov Disord. 2018 Aug;33(8):1306–14. 

286. ​ Phillips MCL, McManus EJ, Brinkhuis M, Romero-Ferrando B. Time-Restricted Ketogenic Diet in 
Huntington’s Disease: A Case Study. Frontiers in Behavioral Neuroscience [Internet]. 2022 [cited 2022 
Jul 31];16. Available from: https://www.frontiersin.org/articles/10.3389/fnbeh.2022.931636 

287. ​ Phillips MCL, Johnston SE, Simpson P, Chang DK, Mather D, Dick RJ. Time-restricted ketogenic diet in 
amyotrophic lateral sclerosis: a case study. Front Neurol [Internet]. 2024 Jan 18 [cited 2024 Apr 23];14. 
Available from: https://www.frontiersin.org/journals/neurology/articles/10.3389/fneur.2023.1329541/full 

288. ​ Phillips MCL, Murtagh DKJ, Ziad F, Johnston SE, Moon BG. Impact of a Ketogenic Diet on Sporadic 
Inclusion Body Myositis: A Case Study. Front Neurol [Internet]. 2020 [cited 2020 Nov 12];11. Available 
from: https://www.frontiersin.org/articles/10.3389/fneur.2020.582402/full 

289. ​ Lee RWY, Corley MJ, Pang A, Arakaki G, Abbott L, Nishimoto M, et al. A modified ketogenic gluten-free 
diet with MCT improves behavior in children with autism spectrum disorder. Physiology & Behavior 
[Internet]. 2018 May [cited 2023 Aug 4];188:205–11. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/S0031938418300507 

290. ​ Alam S, Westmark CJ, McCullagh EA. Diet in treatment of autism spectrum disorders. Front Neurosci 
[Internet]. 2023 Jul 10 [cited 2024 Apr 23];16. Available from: 
https://www.frontiersin.org/journals/neuroscience/articles/10.3389/fnins.2022.1031016/full 

291. ​ El-Rashidy O, El-Baz F, El-Gendy Y, Khalaf R, Reda D, Saad K. Ketogenic diet versus gluten free casein 
free diet in autistic children: a case-control study. Metab Brain Dis. 2017;32(6):1935–41. 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           62 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

292. ​ Sørensen C, Skov L. Modified Atkins Diet for Tics Requiring Treatment in Tourette Syndrome: A 
Randomized Controlled Trial of Early Versus Late Initiation. Journal of Pediatric Neurology and 
Neuroscience [Internet]. 2021 Mar 18 [cited 2024 Apr 23];5(1). Available from: 
https://scholars.direct/Articles/pediatric-neurology/jpnn-5-020.php?jid=pediatric-neurology 

293. ​ Calabrese L, Frase R, Ghaloo M. Complete remission of depression and anxiety using a ketogenic diet: 
case series. Front Nutr [Internet]. 2024 May 14 [cited 2024 May 31];11. Available from: 
https://www.frontiersin.org/articles/10.3389/fnut.2024.1396685 

294. ​ Ly V, Bottelier M, Hoekstra PJ, Arias Vasquez A, Buitelaar JK, Rommelse NN. Elimination diets’ efficacy 
and mechanisms in attention deficit hyperactivity disorder and autism spectrum disorder. Eur Child 
Adolesc Psychiatry [Internet]. 2017 Sep 1 [cited 2023 Aug 4];26(9):1067–79. Available from: 
https://doi.org/10.1007/s00787-017-0959-1 

295. ​ Ludlow AK, Rogers SL. Understanding the impact of diet and nutrition on symptoms of Tourette 
syndrome: A scoping review. J Child Health Care [Internet]. 2018 Mar 1 [cited 2024 Apr 23];22(1):68–83. 
Available from: https://doi.org/10.1177/1367493517748373 

296. ​ Allan NP, Yamamoto BY, Kunihiro BP, Nunokawa CKL, Rubas NC, Wells RK, et al. Ketogenic Diet 
Induced Shifts in the Gut Microbiome Associate with Changes to Inflammatory Cytokines and 
Brain-Related miRNAs in Children with Autism Spectrum Disorder. Nutrients [Internet]. 2024 May 7 
[cited 2024 May 30];16(10):1401. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11124410/ 

297. ​ Rodrigo L, Álvarez N, Fernández-Bustillo E, Salas-Puig J, Huerta M, Hernández-Lahoz C. Efficacy of a 
Gluten-Free Diet in the Gilles de la Tourette Syndrome: A Pilot Study. Nutrients [Internet]. 2018 May 7 
[cited 2024 Apr 24];10(5):573. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5986453/ 

298. ​ Sethi S, Ford JM. The Role of Ketogenic Metabolic Therapy on the Brain in Serious Mental Illness: A 
Review. Journal of Psychiatry and Brain Science [Internet]. 2022 Oct 31 [cited 2022 Nov 8];7(5). 
Available from: https://jpbs.hapres.com/htmls/JPBS_1500_Detail.html 

299. ​ Mujica-Parodi LR, Amgalan A, Sultan SF, Antal B, Sun X, Skiena S, et al. Diet modulates brain network 
stability, a biomarker for brain aging, in young adults. PNAS [Internet]. 2020 Mar 17 [cited 2020 May 
19];117(11):6170–7. Available from: https://www.pnas.org/content/117/11/6170 

300. ​ Danan A, Westman EC, Saslow LR, Ede G. The Ketogenic Diet for Refractory Mental Illness: A 
Retrospective Analysis of 31 Inpatients. Front Psychiatry [Internet]. 2022 Jul 6 [cited 2023 Aug 
11];13:951376. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9299263/ 

301. ​ Sethi S, Wakeham D, Ketter T, Hooshmand F, Bjornstad J, Richards B, et al. Ketogenic Diet Intervention 
on Metabolic and Psychiatric Health in Bipolar and Schizophrenia: A Pilot Trial. Psychiatry Research 
[Internet]. 2024 May 1 [cited 2024 Apr 26];335:115866. Available from: 
https://www.sciencedirect.com/science/article/pii/S0165178124001513 

302. ​ Campbell IH, Needham N, Grossi H, Kamenska I, Luz S, Sheehan S, et al. A Pilot Study of a Ketogenic 
Diet in Bipolar Disorder: Clinical, Metabolomic and Magnetic Resonance Spectroscopy Outcomes 
[Internet]. medRxiv; 2023 [cited 2023 Oct 25]. p. 2023.10.23.23297391. Available from: 
https://www.medrxiv.org/content/10.1101/2023.10.23.23297391v1 

303. ​ Laurent N. From theory to practice: challenges and rewards of implementing ketogenic metabolic 
therapy in mental health. Frontiers in Nutrition [Internet]. 2024 [cited 2024 Feb 13];11. Available from: 
https://www.frontiersin.org/articles/10.3389/fnut.2024.1331181 

304. ​ Cox N, Gibas S, Salisbury M, Gomer J, Gibas K. Ketogenic diets potentially reverse Type II diabetes and 
ameliorate clinical depression: A case study. Diabetes Metab Syndr. 2019 Apr;13(2):1475–9. 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           63 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

305. ​ Adams RN, Athinarayanan SJ, McKenzie AL, Hallberg SJ, McCarter JP, Phinney SD, et al. Depressive 
symptoms improve over 2 years of type 2 diabetes treatment via a digital continuous remote care 
intervention focused on carbohydrate restriction. J Behav Med [Internet]. 2022 [cited 2022 Jun 
12];45(3):416–27. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9160138/ 

306. ​ Sünram-Lea S, Owen L. The impact of diet-based glycaemic response and glucose regulation on 
cognition: evidence across the lifespan. The Proceedings of the Nutrition Society. 2017 Jun 27;76:1–12. 

307. ​ Zheng W, Zhou X, Yin J, Liu H, Yin W, Zhang W, et al. Metabolic syndrome-related cognitive impairment 
with white matter hyperintensities and functional network analysis. Obesity (Silver Spring). 2023 
Oct;31(10):2557–67. 

308. ​ Nguyen TT, Ta QTH, Nguyen TKO, Nguyen TTD, Van Giau V. Type 3 Diabetes and Its Role Implications 
in Alzheimer’s Disease. Int J Mol Sci [Internet]. 2020 Apr 30 [cited 2023 Oct 6];21(9):3165. Available 
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7246646/ 

309. ​ Santiago JA, Potashkin JA. The Impact of Disease Comorbidities in Alzheimer’s Disease. Front Aging 
Neurosci [Internet]. 2021 Feb 12 [cited 2024 Apr 27];13. Available from: 
https://www.frontiersin.org/articles/10.3389/fnagi.2021.631770 

310. ​ Dattani S, Spooner F, Ritchie H, Roser M. Causes of Death. Our World in Data [Internet]. 2023 Dec 28 
[cited 2024 Apr 30]; Available from: https://ourworldindata.org/causes-of-death 

311. ​ Després JP, Lamarche B, Mauriège P, Cantin B, Dagenais GR, Moorjani S, et al. Hyperinsulinemia as an 
Independent Risk Factor for Ischemic Heart Disease. New England Journal of Medicine [Internet]. 1996 
Apr 11 [cited 2022 Nov 29];334(15):952–8. Available from: 
https://doi.org/10.1056/NEJM199604113341504 

312. ​ Màrmol JM, Carlsson M, Raun SH, Grand MK, Sørensen J, Lang Lehrskov L, et al. Insulin resistance in 
patients with cancer: a systematic review and meta-analysis. Acta Oncologica [Internet]. 2023 Apr 12 
[cited 2023 May 4];0(0):1–8. Available from: https://doi.org/10.1080/0284186X.2023.2197124 

313. ​ Yang H, Gong R, Liu M, Deng Y, Zheng X, Hu T. HOMA-IR is positively correlated with biological age 
and advanced aging in the US adult population. European Journal of Medical Research [Internet]. 2023 
Oct 28 [cited 2023 Oct 30];28(1):470. Available from: https://doi.org/10.1186/s40001-023-01448-1 

314. ​ Lin YH, Chiou JM, Chen TF, Lai LC, Chen JH, Chen YC. The association between metabolic syndrome 
and successful aging- using an extended definition of successful aging. PLoS ONE [Internet]. 2021 
[cited 2021 Dec 6];16(11). Available from: https://www.ncbi.nlm.nih.gov/labs/pmc/articles/PMC8631634/ 

315. ​ Jiang X, Xu X, Ding L, Lu J, Zhu H, Zhao K, et al. The association between metabolic syndrome and 
presence of frailty: a systematic review and meta-analysis. Eur Geriatr Med [Internet]. 2022 Aug 29 
[cited 2022 Sep 5]; Available from: https://doi.org/10.1007/s41999-022-00688-4 

316. ​ Liu Z jian, Zhu C feng. Causal relationship between insulin resistance and sarcopenia. Diabetology & 
Metabolic Syndrome [Internet]. 2023 Mar 15 [cited 2023 Apr 4];15(1):46. Available from: 
https://doi.org/10.1186/s13098-023-01022-z 

317. ​ Pathak SJ, Baar K. Ketogenic Diets and Mitochondrial Function: Benefits for Aging But Not for Athletes. 
Exercise and Sport Sciences Reviews [Internet]. 2023 Jan [cited 2024 Apr 29];51(1):27. Available from: 
https://journals.lww.com/acsm-essr/fulltext/2023/01000/ketogenic_diets_and_mitochondrial_function_.4.
aspx 

318. ​ Padilla CJ, Harris H, Volek JS, Clark BC, Arnold WD. Effects of a ketogenic diet on motor function and 
motor unit number estimation in aged C57BL/6 mice. The Journal of nutrition, health and aging 
[Internet]. 2024 Jun 1 [cited 2024 May 2];28(6):100219. Available from: 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           64 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

https://www.sciencedirect.com/science/article/pii/S1279770724003063 

319. ​ Barrea L, de Alteriis G, Muscogiuri G, Vetrani C, Verde L, Camajani E, et al. Impact of a Very 
Low-Calorie Ketogenic Diet (VLCKD) on Changes in Handgrip Strength in Women with Obesity. 
Nutrients [Internet]. 2022 Oct 10 [cited 2022 Oct 18];14(19):4213. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9571084/ 

320. ​ Volek JS, Sharman MJ, Love DM, Avery NG, Gómez AL, Scheett TP, et al. Body composition and 
hormonal responses to a carbohydrate-restricted diet. Metab Clin Exp. 2002 Jul;51(7):864–70. 

321. ​ Gomez-Arbelaez D, Bellido D, Castro AI, Ordoñez-Mayan L, Carreira J, Galban C, et al. Body 
Composition Changes After Very-Low-Calorie Ketogenic Diet in Obesity Evaluated by 3 Standardized 
Methods. J Clin Endocrinol Metab [Internet]. 2017 Feb 1 [cited 2019 Jul 11];102(2):488–98. Available 
from: https://academic.oup.com/jcem/article/102/2/488/2972058 

322. ​ Goss AM, Gower B, Soleymani T, Stewart M, Pendergrass M, Lockhart M, et al. Effects of weight loss 
during a very low carbohydrate diet on specific adipose tissue depots and insulin sensitivity in older 
adults with obesity: a randomized clinical trial. Nutrition & Metabolism [Internet]. 2020 Aug 12 [cited 2024 
May 1];17(1):64. Available from: https://doi.org/10.1186/s12986-020-00481-9 

323. ​ Sajoux I, Lorenzo PM, Gomez-Arbelaez D, Zulet MA, Abete I, Castro AI, et al. Effect of a 
Very-Low-Calorie Ketogenic Diet on Circulating Myokine Levels Compared with the Effect of Bariatric 
Surgery or a Low-Calorie Diet in Patients with Obesity. Nutrients [Internet]. 2019 Oct [cited 2023 Feb 
28];11(10):2368. Available from: https://www.mdpi.com/2072-6643/11/10/2368 

324. ​ Zunner BEM, Wachsmuth NB, Eckstein ML, Scherl L, Schierbauer JR, Haupt S, et al. Myokines and 
Resistance Training: A Narrative Review. International Journal of Molecular Sciences [Internet]. 2022 
Jan [cited 2024 Apr 29];23(7):3501. Available from: https://www.mdpi.com/1422-0067/23/7/3501 

325. ​ Coelho-Júnior HJ, Milano-Teixeira L, Rodrigues B, Bacurau R, Marzetti E, Uchida M. Relative Protein 
Intake and Physical Function in Older Adults: A Systematic Review and Meta-Analysis of Observational 
Studies. Nutrients [Internet]. 2018 Sep 19 [cited 2023 Jan 15];10(9):1330. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6163569/ 

326. ​ Dattani S, Spooner F, Ritchie H, Roser M. Causes of Death. Our World in Data [Internet]. 2023 Dec 28 
[cited 2024 Apr 29]; Available from: https://ourworldindata.org/causes-of-death 

327. ​ Lin CJ, Chang YC, Cheng TY, Lo K, Liu SJ, Yeh TL. The association between metabolically healthy 
obesity and risk of cancer: A systematic review and meta-analysis of prospective cohort studies. Obesity 
Reviews [Internet]. 2020 Jun 17 [cited 2020 Jun 17];n/a(n/a). Available from: 
https://onlinelibrary.wiley.com/doi/abs/10.1111/obr.13049 

328. ​ Kundaktepe BP, Durmus S, Cengiz M, Kundaktepe FO, Sozer V, Papila C, et al. The Significance of 
Insulin Resistance in Nondiabetic Breast Cancer Patients. Journal of Endocrinology and Metabolism 
[Internet]. 2021 Apr 25 [cited 2021 May 4];11(2):42–8. Available from: 
https://www.jofem.org/index.php/jofem/article/view/729 

329. ​ Kim DS, Scherer PE. Obesity, Diabetes, and Increased Cancer Progression. Diabetes Metab J 
[Internet]. 2021 Nov 22 [cited 2021 Dec 6];45(6):799–812. Available from: 
http://www.e-dmj.org/journal/view.php?doi=10.4093/dmj.2021.0077 

330. ​ Hagihara K, Kajimoto K, Osaga S, Nagai N, Shimosegawa E, Nakata H, et al. Promising Effect of a New 
Ketogenic Diet Regimen in Patients with Advanced Cancer. Nutrients [Internet]. 2020 May [cited 2022 
Apr 19];12(5):1473. Available from: https://www.mdpi.com/2072-6643/12/5/1473 

331. ​ Seyfried TN, Mukherjee P, Iyikesici MS, Slocum A, Kalamian M, Spinosa JP, et al. Consideration of 
​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           65 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

Ketogenic Metabolic Therapy as a Complementary or Alternative Approach for Managing Breast Cancer. 
Front Nutr [Internet]. 2020 Mar 11 [cited 2024 May 6];7. Available from: 
https://www.frontiersin.org/articles/10.3389/fnut.2020.00021 

332. ​ Schwartz KA, Noel M, Nikolai M, Olson LK, Hord NG, Zakem M, et al. Long Term Survivals in 
Aggressive Primary Brain Malignancies Treated With an Adjuvant Ketogenic Diet. Front Nutr [Internet]. 
2022 May 3 [cited 2024 May 6];9. Available from: 
https://www.frontiersin.org/articles/10.3389/fnut.2022.770796 

333. ​ İyikesici MS, Slocum AK, Slocum A, Berkarda FB, Kalamian M, Seyfried TN. Efficacy of Metabolically 
Supported Chemotherapy Combined with Ketogenic Diet, Hyperthermia, and Hyperbaric Oxygen 
Therapy for Stage IV Triple-Negative Breast Cancer. Cureus [Internet]. 2017 Jul [cited 2019 Jun 
29];9(7). Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5589510/ 

334. ​ Duraj T, Carrión-Navarro J, Seyfried TN, García-Romero N, Ayuso-Sacido A. Metabolic therapy and 
bioenergetic analysis: The missing piece of the puzzle. Molecular Metabolism [Internet]. 2021 Dec 1 
[cited 2022 Jul 23];54:101389. Available from: 
https://www.sciencedirect.com/science/article/pii/S2212877821002404 

335. ​ Buono G, Crispo A, Giuliano M, De Angelis C, Schettini F, Forestieri V, et al. Metabolic syndrome and 
early stage breast cancer outcome: results from a prospective observational study. Breast Cancer Res 
Treat [Internet]. 2020 Jun 4 [cited 2020 Jun 10]; Available from: 
https://doi.org/10.1007/s10549-020-05701-7 

336. ​ Srinivasan M, Arzoun H, Gk LB, Thangaraj SR. A Systematic Review: Does Insulin Resistance Affect 
the Risk and Survival Outcome of Breast Cancer in Women? Cureus [Internet]. 2022 Jan 29 [cited 2022 
Feb 3];14(1). Available from: 
https://www.cureus.com/articles/84608-a-systematic-review-does-insulin-resistance-affect-the-risk-and-s
urvival-outcome-of-breast-cancer-in-women 

337. ​ Buga A, Harper DG, Sapper TN, Hyde PN, Fell B, Dickerson R, et al. Feasibility and metabolic 
outcomes of a well-formulated ketogenic diet as an adjuvant therapeutic intervention for women with 
stage IV metastatic breast cancer: The Keto-CARE trial. PLOS ONE [Internet]. 2024 Jan 2 [cited 2024 
Jan 3];19(1):e0296523. Available from: 
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0296523 

338. ​ Lin PH, Howard L, Freedland SJ. Weight loss via a low-carbohydrate diet improved the intestinal 
permeability marker, zonulin, in prostate cancer patients. Annals of Medicine [Internet]. 2022 Dec 31 
[cited 2022 May 1];54(1):1221–5. Available from: https://doi.org/10.1080/07853890.2022.2069853 

339. ​ Georgiev A, Chervenkov L, Koleva D, Anastasova V. Obesity control and liver health in breast cancer: 
Normalized hepatic elasticity after ketogenic diet. Heliyon [Internet]. 2023 Oct [cited 2023 Oct 
2];9(10):e20449. Available from: https://linkinghub.elsevier.com/retrieve/pii/S2405844023076570 

340. ​ Kämmerer U, Klement RJ, Joos FT, Sütterlin M, Reuss-Borst M. Low Carb and Ketogenic Diets Increase 
Quality of Life, Physical Performance, Body Composition, and Metabolic Health of Women with Breast 
Cancer. Nutrients [Internet]. 2021 Mar [cited 2021 Mar 30];13(3):1029. Available from: 
https://www.mdpi.com/2072-6643/13/3/1029 

341. ​ Mul JD, Stanford KI, Hirshman MF, Goodyear LJ. Exercise and Regulation of Carbohydrate Metabolism. 
Prog Mol Biol Transl Sci [Internet]. 2015 [cited 2022 Jun 25];135:17–37. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4727532/ 

342. ​ Prins PJ, Noakes TD, Buxton JD, Welton GL, Raabe AS, Scott KE, et al. High fat diet improves 
metabolic flexibility during progressive exercise to exhaustion (VO2max testing) and during 5 km running 
time trials. Biol Sport [Internet]. 2023 Apr [cited 2023 Apr 24];40(2):465–75. Available from: 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           66 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10108759/ 

343. ​ Noakes TD. What Is the Evidence That Dietary Macronutrient Composition Influences Exercise 
Performance? A Narrative Review. Nutrients [Internet]. 2022 Jan [cited 2022 Feb 24];14(4):862. 
Available from: https://www.mdpi.com/2072-6643/14/4/862 

344. ​ Mitchell JB, Costill DL, Houmard JA, Fink WJ, Pascoe DD, Pearson DR. Influence of carbohydrate 
dosage on exercise performance and glycogen metabolism. Journal of Applied Physiology [Internet]. 
1989 Nov [cited 2022 Jun 25];67(5):1843–9. Available from: 
https://journals.physiology.org/doi/abs/10.1152/jappl.1989.67.5.1843 

345. ​ Noakes T. Foundation Myths in Exercise Physiology, Metabolism and Cardiology. Detecting causation – 
the true cause, the ‘Causa Vera’. 

346. ​ Paoli A, Grimaldi K, D’Agostino D, Cenci L, Moro T, Bianco A, et al. Ketogenic diet does not affect 
strength performance in elite artistic gymnasts. J Int Soc Sports Nutr. 2012 Jul 26;9(1):34. 

347. ​ Cipryan L, Plews DJ, Ferretti A, Maffetone PB, Laursen PB. Effects of a 4-Week Very Low-Carbohydrate 
Diet on High-Intensity Interval Training Responses. J Sports Sci Med [Internet]. 2018 May 14 [cited 2019 
Jul 10];17(2):259–68. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5950743/ 

348. ​ Burke LM, Hawley JA, Schabort EJ, Gibson ASC, Mujika I, Noakes TD. Carbohydrate loading failed to 
improve 100-km cycling  performance in a placebo-controlled trial. Journal of Applied Physiology 
[Internet]. 2000 Apr [cited 2022 Jun 25];88(4):1284–90. Available from: 
https://journals.physiology.org/doi/full/10.1152/jappl.2000.88.4.1284 

 
 

​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​ ​
© 2024 LowCarbUSA | All rights Reserved |​Disclaimer | April 2025 – Version 1.4​​           67 of 69 



The Ketogenic Diet: Addressing Concerns and Considering Benefits 
 

8.​ Disclaimer 
The purpose of this document is to encourage the free exchange of ideas. The information in this 
document is not intended to replace a one-on-one relationship with a qualified health care 
professional and is not intended as medical advice. It is intended as a sharing of knowledge and 
information from the research and experience of authors of this document and those of the authors of 
the numerous cited papers, books and websites. The authors encourage you to make your own 
health care decisions based upon your research and in partnership with a qualified healthcare 
professional. 

The statements made in this document have not been evaluated by the FDA (U.S. Food & Drug 
Administration).  Any information published herein is not intended to diagnose, treat, cure, or prevent 
any disease. It is not a substitute for a face-to-face consultation with your physician and cannot be, 
and should not be, construed as individual medical advice. 
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