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Abstract:

Ketogenic diets are characterized by high fat intake and drastic carbohydrate restriction, in recent years they have
become one of the most popular weight loss diets worldwide, and are also used for the treatment of multiple
chronic diseases. Despite its beneficial effects, approximately 10% of patients present some type of adverse effect,
among which the alteration in lipid metabolism stands out, being evidenced in several studies that show that the
implementation of this type of diets it may at some point raise total serum cholesterol and low-density lipoprotein
(LDL) cholesterol, a factor associated with an increased risk of stroke.
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Introduction:

The ketogenic diet (DC) or also called Keto diet, has
been used as a therapeutic measure since the beginning
of the 20th century, this being a special and strict eating
plan characterized by a very low-carbohydrate and
high-fat diet (LCHF), whose objective is to generate a
state of ketosis similar to fasting, due to this it is very
effective as anticonvulsant therapy in patients with
epilepsy, and also in the treatment of diseases such as

Parkinson's, Alzheimer's, traumatic brain injury and
amyotrophic lateral sclerosis. [1, 2]

It is important to note that there are four types of DC,
and the proportions of the nutrients vary between them,
the classic, the medium chain triglycerides, the
modified Atkins and the low glycemic index. On the
one hand, the classic or traditional ketogenic diet is not
a balanced diet, it contains a fixed ratio between grams
of fat (it will always be higher), grams of carbohydrates
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and proteins; the most used ratios are 4: 1 and 3: 1, the
first one indicates that for a total of 5 grams, 4 are fat
and the remaining gram can be protein or carbohydrate
or a combination of both, that is, 90% of the calories
come from fat; and when the ratio is 3: 1, the caloric
intake of fat is 87% and the remaining 13%
corresponds to proteins and carbohydrates. The DC of
medium chain triglycerides, medium chain triglyceride
oil is used to provide around half of the caloric intake,
which is why a lower amount of fat is required in the
diet, which allows a greater intake of protein and
carbohydrates and, therefore, a greater variety of foods.
On the other hand, the Atkins ketogenic diet was
modified, it allows to administer between 10 and 20
grams of carbohydrates daily, the consumption of fat is
stimulated. It is easier to use, since it does not require
weighing all the foods to be consumed and provides
greater amounts of protein, it is not balanced and
therefore it is important to supplement with vitamin
supplements. Finally, low-glycemic DC, which is low
in carbohydrates, restricting its intake to 40 to 60 grams
per day, and includes foods with a glycemic index less
than 50, is easy to implement and does not require
ongoing nutritional monitoring. [3,4]

The LCHF diet establishes a state of glucose
deficiency, this being the main energy source, having
little availability of this, the body is forced to create
another source of energy, this from a process called

cycle, resulting in electrons that will later be used in
the electron transport chain to produce adenosine
triphosphates (ATP). On the other hand we have the
case of DC where the main molecule is the fatty acids
which are metabolized through lipolysis, thanks to the
beta-oxidation given in the liver the FAs are
transformed into ketone bodies (CC), said metabolites
later they are used as energy precursors to produce
ATP. [9,10] The LCHF regimen recreates the
metabolic conditions that occur during fasting, forcing
the body to metabolize AG as an energy source (Figure
1).
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The body normally reaches the condition of ketosis
within 4 to 5 days after starting the diet. [11,12] This
dietary transition is usually followed by include
drowsiness, fatigue, concentration problems, nausea,
abdominal pain, and a few others; The effects of the
keto flu usually subside during the first few weeks, and
this is when the body begins to lose faquickly. [13,14]

Table 1. Most common symptoms of *"keto flu™

Nowadays DC has gained a lot of popularity in patients
with obesity, diabetes and also in the healthy young
community; Despite its beneficial effects, studies
determine that the frequent and high intake of saturated
fatty acids and the low consumption of dietary fiber
characteristic of this diet favor the increase in low-
density lipoprotein (LDL) cholesterol, a factor of risk
of coronary heart disease. [15,16]

CD is a safe and reliable treatment, but approximately
10% of patients who use it have some type of adverse
effect, either short-term (Table 1) or long-term (Table
2). [17,18] Hypercholesterolemia occurs in more than
50% of the people who use DC, this can manifest itself
at some point in said diet, this is because ketogenic
diets are rich in fat, it is important to rigorously follow
the serum lipids of the patients who consume them,
since an elevation in fasting values of serum
cholesterol, triglycerides and low-density lipoproteins
(LDL), and a decrease in high-density lipoproteins
(HDL) are commonly seen during the first year of
implementation of the diet, but they tend to normalize
after this time. [19,20]

Long-term adverse effects
Abnormalities in lipid metabolism
Mineral deficiencies
Cardiomyopathies
Hypoproteinemia

Severe hepatic steatosis
Nephrolithiasis

Table 2. Most common long-term adverse effects of
the ketogenic diet

However, there are cases where there may be a
previous dyslipidaemia, severe deficiency or that does
not present a positive evolution, genetic factors,
nutrient deficiency, associated medication or other
treatments, which may influence the ketogenic process
of the diet. [21,22] there have been studies that have
yielded contradictory results related to the probable
vascular damage from the LCHF regimen, in patients
who participated in the treatment with DC, an increase
in the stiffness in the wall of the arteries was evidenced,
participating as a an early marker in the detection of
damage to the vasculature, in addition to the early
appearance of the disturbance of arterial compliance,
which can be reversed and is not very relevant after 24
months of treatment with DC. [23,24]

Discussion

The purpose of this review is to correlate an increase in
low-density lipoprotein cholesterol levels due to the
consumption of ketogenic diets.In the reviewed
literature, several studies were found that establish
such a relationship; moreover, there was a particular
study by Jonas Burén et al. , entitled "A Ketogenic
Low-Carbohydrate High-Fat Diet Increases LDL
Cholesterol in Healthy, Young, Normal-Weight
Women: A Randomized Controlled Feeding Trial",
where a sample of 24 female people was taken and
assigned a DC for 4 weeks (this regimen consisted of
4% carbohydrates; 77% fat; 19% protein), then
continued with a control diet proposed by the National
Food Agency which also lasted 4 weeks (this is based
on an intake of 44% carbohydrates; 33% fat; 19%
protein), or the reverse sequence thanks to the
crossover design it has. Between the treatment phases,
a 15-week washing season was incorporated. Of the 24
women who started the study, only 17 finished it, the
variables were studied using mixed models. The results
concluded that the ingestion of LCHF stimulated the
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increase of cholesterol bound to low-density
lipoproteins.

Additionally, there is a case report by Nicholas
Norwitz and Vyvyane Loh entitled "A Standard Lipid
Panel Is Insufficient for the Care of a Patient on a High-
Fat, Low-Carbohydrate Ketogenic Diet", which
explains about a A male patient who received the
ketogenic diet therapeutically to manage ulcerative
colitis, he achieved a cure, but also had alterations in
his serum lipid profile (increased LDL) associated with
CD.

On the other hand, articles were also reviewed in which
no relationship with the increase in the levels of
cholesterol linked to low-density lipoproteins due to
the consumption of ketogenic diets was highlighted, on
the contrary, they suggest that DC generates a
modification of serum lipid parameters but in a positive
way, considered a cardioprotective. Likewise, other
studies determine that in the first months of LCHF
intake, an increase in LDL cholesterol is evidenced, but
this normalizes after a few months.

Conclusion

The ketogenic diet is effective for weight loss and for
therapeutic uses in various pathologies, but there are
studies that establish that it carries with it worrisome
metabolic alterations, such as an increase in LDL
cholesterol, which is associated with a high risk of
stroke , but many literatures describe the opposite.
Following the above, it is prudent to say that there is
controversy in the scientific community because a
convincing conclusion regarding the safety, tolerance
and long-term effects of such a regimen has not yet
been reached.
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