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CAN THE KETOGENIC DIET HELP?

The short answer is most probably, with some caveats. Before attempting any dietary changes, it is
imperative to consult ones’ primary care provider and discuss options.

Dealing with diabetes is oftentimes tricky and depends a great deal on food choices. Without proper
supervision, the results could be devastating.

Being in a state of nutritional ketosis should not be confused with diabetic ketoacidosis.

Nutritional ketosis is achieved when carbohydrates are restricted which causes the body to produce
ketones to use as an alternate fuel. A healthy range of ketones is 0.1 mmol/litre to 1.5 mmol/litre.

In diabetic ketoacidosis (DKA), the ketone range is 1.6 mmol/litre to more than 3.0 mmol/litre. DKA
affects mostly type 1 diabetics when the lack of insulin production allows blood glucose to get
extremely high.

KETO AND TYPE 2 DIABETES

In the most general terms, the ketogenic diet is safe for type 2 diabetics. It’s still good to check with
one’s primary physician prior to dietary changes since diabetes is so sensitive to foods containing
sugar/carbs.
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When in a state of nutritional ketosis, the body is using ketones for fuel, instead of sugar/glucose.

Therefore, blood sugar levels are naturally lower than eating a diet rich in carbohydrates. In turn, less
insulin is required to regulate blood sugar levels. And in an insulin resistant body, this is good news.

With better controlled blood glucose levels and weight loss, diabetes becomes more manageable
and could even go into remission.

The key though, is continuing this “diet” as a lifestyle and not a temporary fix.

KETO AND TYPE 1 DIABETES

Because a type 1 diabetic has the inability to produce insulin, the ketogenic diet needs constant and
diligent monitoring. Glucose is basically trapped in the bloodstream and can’t be deposited to the
cells without medication.

And if carbohydrates are limited, there is less glucose produced, which means the potential for lower
blood sugar levels. Some might find it easier to have glucose tablets on hand for low blood sugar
than relying on insulin injections for increased blood glucose levels.

There is no cure for diabetes, but it can be managed. With the ketogenic diet, the need for
medication will likely rapidly decrease. There have been several studies done on the ketogenic diet in
diabetes type 2 proving its efficacy.

To date, the research on type 1 is still very limited. As always, consult the doctor prior to altering
diabetes treatment and dietary modifications.
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CAN THE KETOGENIC DIET HELP REVERSE KIDNEY DISEASE IN

DIABETICS?

Little known fact: The ketogenic diet has been around for over 100 years. Originally developed for
treating epilepsy in paediatric patients, in the 1970s the ketogenic way of eating took the diet world
by storm because of its rapid weight loss properties.

Since then, those enjoying keto-life have been under the microscope so to speak, as new
developments in the ketogenic diet have come to light. For instance, when done properly, the
ketogenic diet can help lessen chronic pain, lower blood pressure, lower bad cholesterol while
bringing the good cholesterol up, and even help manage diabetes.

So, if diabetes control is on the list of advantages for following the ketogenic diet, does that also
mean it’s capable of reversing kidney disease caused by diabetes?

That would be exciting news for those with end-stage kidney disease facing dialysis, kidney
transplant or even stem cell transplant for life-saving treatments.

The long and short of it is, animal research has indicated some promising developments and shocking
results. As of yet, there is no official study on humans. However, if the hypotheses ring true, the
future is looking much brighter for diabetics with kidney disease.

KETOGENIC FUEL VS. GLUCOSE METABOLISM

In the ketogenic diet, ketones are produced because of the lack of carbohydrates. It’s providing an
alternate fuel source for itself to sustain organ function. Pretty ingenious.

The body naturally prefers carbohydrates for fuel, which is then converted into glucose. Using
glucose for energy is called glucose metabolism.

In a diabetic, the obvious problem is how the body treats glucose spikes.

Insulin production problems (type 1 diabetes) and insulin resistance once produced (type 2 diabetes)
leave glucose wandering around in the bloodstream wreaking havoc on the kidneys and other
organs.

COULD KETOGENIC FUEL BE THE ANSWER?

In the absence of glucose metabolism, one might assume the kidneys aren’t being overworked and
underpaid. The kidneys are responsible for filtering the bloodstream, which, in a diabetic, is
infiltrated with unmetabolized glucose. Eventually, kidney cells can be damaged by so much stress.

With the ketogenic diet, glucose metabolism isn’t even a notion. Ketones are used for energy, thus
relieving the kidneys of undue stress and essentially allowing them to repair themselves.

Doctors and researchers are suggesting a month or two on the ketogenic diet is ample time for
reversal of kidney disease in a diabetic.
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A STUDY ON MICE

Researchers from Mount Sinai School of Medicine published a study, Reversal of Diabetic

Nephropathy by a Ketogenic Diet, in the April 2011 issue of PLoS ONE claiming,

“... the ketogenic diet, a specialized high-fat, low-carbohydrate diet, may reverse impaired kidney
function in people with Type 1 and Type 2 diabetes. “

If reading a scientific study filled with chemical equations and seemingly unpronounceable words
doesn’t sound like fun, take a look at the recap below:

The study was conducted on mice, all of which were genetically altered to develop type 1 or type 2
diabetes. The mice were then allowed to develop kidney failure, or diabetic nephropathy. The mice
were split into two groups; the experiment and the control group.

The experiment group received the ketogenic diet while the control group received the standard high
carbohydrate diet. After just eight weeks, mice given the ketogenic diet had reversed their kidney
disease.
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WHAT DOES THIS MEAN FOR HUMANS?

This is where things get hairy. There hasn’t been any reported development on this theory in the last
seven years, which only makes one wonder. Is there no funding for such an incredible, potentially
life-saving therapy?

Or is “big pharma” conducting studies to create yet another money-making miracle pill? It’s anyone’s
guess at this point.

The study proved the hypothesis that diet alone can reverse kidney disease in mice, however the
question of how far advanced the disease can be and still see results from the ketogenic diet is still
unanswered.

Some scientists believe advanced kidney disease and those already on dialysis are not going to see
the same results. In looking at the big picture, this is astounding news for diabetics with kidney
disease. Reversal of kidney disease by diet alone might even replace dialysis completely.

Which will undoubtedly bring on a plethora of questions for the ketogenic diet and its seemingly
miraculous properties. Can it heal other neurological diseases? Retinopathy? Restless leg syndrome?
Neuropathy? Time will only tell!

LONG TERM EFFECTS OF FOLLOWING THE KETOGENIC DIET

The ketogenic diet is getting all sorts of attention as of late, there’s no doubt about it. But is this just
a fad diet or a long-term way of eating?
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Most likely every human being concerned about their health has heard of the ketogenic diet and how
incredibly fast weight melts away, but there are several other long-term effects, both benefits and
risks, people should know before jumping in head first.

Unfortunately, the jury is still out on many long-term effects of the ketogenic diet due to a lack of
clinical research.

THE GOOD

Weight loss is probably the most popular reason people start a ketogenic diet. Dropping weight is
very rapid for some and for others it may take a bit of time to achieve weight loss goals. Because of
the decrease in weight, many people see improved cardiovascular health, less difficulty with chronic
pain and fibromyalgia, as well as decreased symptoms of polycystic ovarian syndrome (PCOS).

In addition, once keto-adapted the body is effectively using fat for energy instead of glucose-based
fuel thus blood glucose levels are generally better controlled. This is especially advantageous for
those battling with diabetes or hypoglycaemia.

And, because better sources of food are on the menu, cholesterol levels generally improve. Along
with mental alertness and cognitive performance. Speaking of food sources, another benefit of the
ketogenic diet is the lack of cravings.

Sugar products seem to taste much sweeter than before and less desirable. Carb cravings aren’t
usually a problem after a while either.

THE BAD

Of course, it isn’t all sunshine and roses. Many people report having bad breath, foul-smelling urine
and even a different perspiration odour. This is caused from the acid by-product of ketones being
excreted and typically goes away after complete adaptation to the ketogenic diet.

Dehydration is a worry for some as well. Drinking a prescribed amount of water daily isn’t really
necessary with the ketogenic diet like it is with other diet plans. The body simply doesn’t retain as
much water. Drink to thirst. That’s the ticket.

Headaches, lethargy and the dreaded keto-flu are other “bad” effects and will undoubtedly continue
long-term if not properly addressed. The long and short of it is an electrolyte imbalance.

Sodium, magnesium and potassium should be tracked to make sure daily allowances are achieved
and supplemented when necessary.

Let’s talk poop. Another long-term effect for some is constipation. There is a difference though, in
not pooping and constipation. With the ketogenic diet, much of the food eaten is being used by the
body, thus less excrement is normal. Constipation, on the other hand, is painful and avoidable in
most cases by increasing fibre.
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THE UGLY

There’s not much to report on by reliable sources regarding ugly long-term effects of the ketogenic
diet. Naysayers and nonbelievers spout out the potential for kidney damage and kidney stones, but
the truth is this is more than likely a problem for those with a pre-existing kidney disorder or
predisposition for kidney stones.

Gallstones is another one some have claimed. From a medical perspective, gallstones are a result of
an inactive gallbladder. The gallbladder’s main job is the flush fat, so by feeding it fat (good fat, not
bad fat) it revs the motor and starts working.

Now, if someone has enjoyed a low-fat diet for a good while and then jumps into keto where fat is
abundant, the gallbladder gets going and tries to flush out the sludge it’s been holding while just
sitting there doing nothing.

In cases like this, yes, gallstones might be an issue... but this isn’t really a long-term term thing as long
as the gallbladder stays awake and on the job.

The worst characteristic one can really say about the ketogenic diet long-term is the ability to sustain
such a restrictive way of eating. There are times and circumstances when eating keto-friendly isn’t an
option.

Those who travel a lot for work or even going to a friend’s cookout might find the ketogenic diet a bit
cumbersome. That’s where preparedness comes into play. Think outside the box. Bring a keto-
friendly dish to the cookout and make sure there is food on hand that doesn’t require refrigeration
while traveling; like flavoured tuna packets, avocados, jerky, nuts, etc.
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The ketogenic diet isn’t just for weight loss and secondary benefits therein. There is research being
conducted now on treatment for different types of cancers. It is believed certain cancers feed on
glucose. The concept is by eliminating glucose, cancer cells starve to death.

Researchers are also hard at work with benefits of the ketogenic diet in those with Alzheimer’s
Disease and even Autism Disorder. If it is effective in reducing seizures by 50% of epilepsy patients
who have given it a whirl, wouldn’t it be likely other neurologic disorders could also benefit from this
way of eating? The sky is the limit.

The ketogenic diet is very simple. Literally. Get rid of the toxins and chemicals and keep things as
natural as possible. It tastes better and it’s better for the body. Long ago, people survived off the land
and didn’t have boxed meals or processed foods.

Guess what else they didn’t have... Diabetes, hypertension, high cholesterol, morbid obesity... The
ketogenic diet is all about getting back to the basics. Getting back to what works. And it does work!

.
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WHAT HAPPENS WHEN YOU HAVE DIABETIC KETOACIDOSIS?

Diabetic ketoacidosis (DKA) is a condition affecting those with diabetes mellitus when the blood
becomes too acidic. It primarily strikes those with type 1 and occurs much less often in those with
type 2 diabetes.

One should seek immediate medical attention if the signs and symptoms of DKA are present and not
attempt to treat this at home. This condition can be life-threatening.

KETO + ACID + OSIS

In examining the word “ketoacidosis” one would not assume insulin is the main culprit, however a
lack of insulin in the bloodstream is, without a doubt, the primary cause. DKA would not be such a
devastating and terrifying event if insulin was properly produced and/or absorbed into the cells.

Keto — When there is an inadequate supply of glucose (sugars/carbohydrates) to use for fuel, the
liver responds by producing ketones as an alternate fuel source.

Acid — Ketones are broken down for energy and acid is the by-product.

Osis — Medical term for a “condition” or “process”.

THE PERFECT STORM

Diabetics commonly refer to diabetic ketoacidosis as the perfect storm. It can come on fast and
furious, without much warning, and even happen to the most careful diabetics religiously monitoring
blood glucose levels.

PART 1: LACK OF INSULIN CAUSES WHICH CAUSES ELEVATED GLUCOSE LEVELS.

As mentioned above, insulin (the lack of) is the real villain in this saga. And lack of insulin in the body
could happen for any number of reasons:

o lliness, infection and personal stressors. During times of great stress on the body, stress
hormones are produced. Even if there is enough insulin, the stress hormones block insulin
from doing its job.

e Missed/Skipped injections. Occasionally, missing a dose of insulin isn’t going to create a state
of diabetic ketoacidosis. However, missed long-acting insulin doses or repeated skipped
doses of regular insulin could turn the tables.

o Ketones could be produced by intentional lack of carbohydrates, such as with the ketogenic
diet. If the body is producing ketones at a rate which exceeds the body’s capability to use and
excrete what’s not used, DKA might be right around the corner.

e Poor absorption. Diabetics may need to switch injection sites.

e Spoiled insulin. Obviously, expired insulin shouldn’t be used, but proper storage and avoiding
extreme temperatures needs to be avoided as well.

e Insulin pump malfunction. Any interruption in delivery or absorption could lead to DKA.
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PART 2: ELEVATED KETONE LEVELS.

Ketone production, whether intentional or not, can lead to higher levels of acid in the blood. An
unbalanced pH level can be toxic. Monitoring ketones in a diabetic is essential, especially when a
factor in part 1 of the perfect storm is in play. Ketones can be tested by urine, blood and even breath.

PART 3: THE SYMPTOMS.

The symptoms of diabetic ketoacidosis are much like that of the flu or food poisoning. In fact, they
are so similar, diabetics oftentimes will try to self-medicate with insulin and fluids and unnecessarily
put themselves at risk for kidney failure, heart attack, coma and death.

Among the most common symptoms are:
e Dehydration
e Intense thirst
e Dry mouth
e  Fruity-smelling breath, but in a bad way
e Headache
e Muscle aches

o Nausea and vomiting
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e Upset stomach or stomach pain
e Flushed skin
e Dry skin
More extreme symptoms are:
e Vomiting more than twice in a two-hour period
e Confusion
e  Word-finding difficulty
e Heart palpitations
e Shortness of breath
e Extreme lethargy

To recap, the perfect storm is an event disrupting insulin production and/or absorption, elevated
glucose levels, elevated ketone levels and any number of flu-like symptoms.

TREATMENT FOR DKA

The preferred treatment is fluids, electrolyte replacement and insulin. Like any other hospital stay
there should be a team of medical professionals overseeing one’s care, performing exams and tests,
ordering the appropriate regimen for the circumstances and education to prevent further episodes.

Diabetic ketoacidosis can happen to any diabetic, even the veterans. In fact, many present to the
emergency room and DKA uncovers a diagnosis of diabetes. The best defense is education for the
diabetic and those close to them. Sometimes people feel a trip to emergency services is unwarranted
and need to be urged to seek help.

It can’t be stressed enough: DKA requires professional medical help and when left untreated can lead
to kidney damage, heart attack, coma and death. The quicker medical attention is sought, the better
the chances of a quick recovery.

DIFFERENCE BETWEEN KETOSIS AND DIABETIC KETOACIDOSIS

There’s no denying the similarities in the words, ketosis and ketoacidosis, but their definitions aren’t
nearly the same. The main concept behind the ketogenic diet is achieving and maintaining a state of
nutritional ketosis.

Ketoacidosis is a dangerous and life-threatening condition typically in diabetics with uncontrolled
insulin and an extremely elevated blood ketone level.

Many people shy away from the ketogenic diet due to a lack of understanding of these two words.
Admittedly, they are easily confused. Even health care professionals sometimes assume a patient is
referring to diabetic ketoacidosis (DKA) just at the mention of ketosis.

Don’t get offended or think the doctor flunked medical school. They are trained to try and make
sense of patients who may not be very knowledgeable when it comes to medical terminology.

#7 | Special Report | The Fire Diet In Diabetes: How Ketogenic Diet Can Help
© 2023 | FIRE Diabetes in 40 Days 13



KETOSIS DEFINED

Nutritional ketosis, as stated above, is the first goal of the ketogenic diet. The human body uses
glucose, which is provided by sugars/carbohydrates, as its first choice for energy generation.

When carbohydrates are limited, as in the ketogenic diet, the body adapts and begins to use stored
fats (fatty acids released from the cells and converted to ketones in the liver).

Generally, it takes up to 48 hours to achieve a state of nutritional ketosis and could take several
weeks for the body to fully adapt. It should be noted though, as soon as glucose is available, it will
immediately revert to that energy.

KETOACIDOSIS DEFINED

This unstable metabolic state is a complication of diabetes mellitus, predominantly type 1 and much
less common in type 2, where the ketone level has gone way above and beyond the normal, healthy
levels like in nutritional ketosis, combined with an elevated blood glucose level. The culprit for
ketoacidosis is usually mismanagement of insulin therapy along with a poor diet.

#7 | Special Report | The Fire Diet In Diabetes: How Ketogenic Diet Can Help
© 2023 | FIRE Diabetes in 40 Days 14



SIGNS AND SYMPTOMS

Bad breath, somewhat like fermented fruit, is a good indication the body has achieved nutritional
ketosis. The body breaks down ketones for fuel and a by-product is acetone. The acetone is released
via urine and funky breath.

Other signs could be lethargy and a flu-like stage, commonly called “keto-flu”, which goes away with
adaptation of the new energy source.

Ketoacidosis has a very different presentation:
e Frequent urination
e Extreme thirst, Dry Mouth
e Dehydration
e Nausea and/or Vomiting
e Stomach Pain
e Confusion
e Feeling Short of Breath

While ketoacidosis may also present with fermented fruit breath and feeling overly tired, the
symptoms above are much more severe and require immediate medical attention.

RISK FACTORS

Nutritional ketosis is usually self-induced and done with purpose, for instance weight loss or for
other medical reasons. It is a completely normal metabolic state and safe for most people.

The biggest risk factor for diabetic ketoacidosis is having diabetes type 1. In fact, during the initial
diagnosis of diabetes many patients are already in a state of DKA which is what led them to the
doctor in the first place.

Other risk factors include alcoholism, drug abuse, missing one or more doses of insulin and improper
diet. Also, some over-the-counter, prescription and illicit drugs may lessen the efficacy of normal
insulin doses.

HOW ARE THE TWO DIAGNOSED AND TREATED?

Blood Ketones: Normal to Moderate range is 0.6 to 1.5 mmol/L. High is 1.5 to 3.0 mmol/L. Anything
over 3 mmol/L is considered dangerous.

Urine Ketones: 0.6 to 3.0 mmol/L is nutritional ketosis and 3 to 5 mmol/L is starvation ketosis.

Anything over 5 mmol/L is concerning for DKA if blood sugar is also elevated to greater than 250
mg/dL and one should seek medical attention immediately!

Over-the-counter blood ketone monitors can be purchased and is the most reliable
detection method. Also available are urine strips and even breath monitors, however
their results may not be as accurate.
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Diabetics usually remain in the low to moderate range for blood ketones on the ketogenic diet, safely
and without much risk for ketoacidosis, as long as blood sugars are managed properly. Remember,
both elevated ketones and elevated blood glucose levels indicate higher risk for DKA.

Doctors perform a physical exam, check ketone and blood sugar levels and ask a series of questions
pertaining to symptom duration and severity, diabetes management or lack thereof, co-occurring
illnesses or infections, increased stress, and if drugs or alcohol are on board.

Fluid and electrolyte replacement by mouth or intravenously along with subcutaneous or
intravenous insulin are the modes of treatment for diabetic ketoacidosis.

Nutritional ketosis requires no treatment. If and when one no longer desires to be in a state of
nutritional ketosis, reintroduction of carbohydrates is all it takes. The body automatically switches
back to using glucose for fuel.

In summary, ketosis is a natural metabolic state where the body purposefully uses fats for fuel,
enhances weight loss and has a number of other benefits for health and wellness.

Diabetic ketoacidosis is a potentially life-threatening unstable metabolic state usually caused by
dysregulation of diabetes along with elevated ketone levels and requires immediate attention.

As always, diabetics should always consult with a primary care provider or diabetes management
team prior to dietary changes. While the ketogenic diet is safe for most people, there are some
circumstances where closer monitoring may be necessary.
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Hopefully, this publication has cleared up much of the misunderstanding regarding the ketogenic
diet, particularly as it relates to diabetics.

Correctly undertaken, the ketogenic diet will be of benefit to many diabetics, especially type 2
sufferers.

Those with type 1 diabetes can also employ the ketogenic diet, but must monitor the effects more
closely. Of course, their condition demands they need to be constantly aware of their food
consumption and its effects always.

When dealing with the symptoms of diabetes, there is no one silver bullet, but the ketogenic diet, for
most diabetics, is a good and healthy plan.
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