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Number of articles published on the
ketogenic diet over 1923–2018 (Scopus)

Kraeuter et al. Advances in Experimental Medicine and Biology 1178, 2019

Contenuto di macronutrienti nei diversi protocolli dietetici

Comparison of the calculated macronutrient profiles (mean ± SEM) of various diet plans with
the Institute of Medicine's Acceptable Macronutrient Distribution Ranges (AMDR). Solid
horizontal lines represent the upper and lower limits of the AMDR for the macronutrient. ■,
exceeds the AMDR; ■, meets the AMDR; □, failed to reach the minimum AMDR.

JR de Souza et al. Am J Clin Nutr. 2008 Jul;88(1):1-11.

AHA Protein Criteria

Total protein is not excessive
(average 50–100 g/d, proportional
15–20% kcal/day to carbohydrates
and fat)

Carbohydrates are not omitted or
severely restricted. Minimum of 100
g/d

Total fat (30%) and saturated fat
(10%) are not excessive

Total diet can be safely
implemented over the long term by
providing nutrient adequacy and
support a healthful eating plan to
prevent increases in disease risk

Atkins29

Zone30

Protein Power31 Sugar Busters32

No.

No.

No.

No.

No.

1st 2 weeks = 125 g/d
(36%)
Ongoing weight loss =
161 g/d (35%)
Maintenance = 110 g/d
(24%)
No.

127 g/d (34%)

91 g/d (26%)

71 g/d (27%)

162 g/d (64%)

Yes.

No.

Yes.

No.

1st 2 weeks = 28 g/d
(5%)
Ongoing weight loss =
33 g/d
Maintenance = Yes 128
g/d
No.

135 g/d (36%)

56 g/d (16%)

114 g/d (52%)

7 g/d (3%)

Yes.

No.

Yes.

No.

54% total fat, 18%
saturated fat per day

21% total calories, 4%
saturated fat per day

Stillman28

1st 2 weeks = 53% fat,
26% saturated fat per
day
No.

29% total calories, 4%
saturated fat per day

33% total calories, 13%
saturated fat per day

No.

No.

No.

No.

Limited food choices.
Diet low in fiber,
vitamin D, thiamine,
pantothenic acid,
copper, magnesium,
manganese, potassium,
calcium.*High in total

Food must be eaten in
required proportions of
protein, fat,
carbohydrates. Menus
not appealing,
vegetable portions very
large. Low in copper*

Not practical for long
term. Rigid rules. Diet
low in calcium, fiber,
pantothenic acid,
copper,
manganese.*High in
total fat and saturated

Eliminates many
carbohydrate foods.
Discourages eating fruit
with meals. Low in
calcium, vitamin D,
vitamin E, pantothenic
acid, copper,

Eliminates many foods.
Diet low in fiber,
vitamin A, thiamine,
vitamin C, vitamin D,
folate, pantothenic
acid, calcium, copper,
magnesium,

AHA Science Advisory, Circulation 2001

Available evidence of diseases
through-out life

Kraeuter et al. Advances in Experimental Medicine and Biology 1178, 2019

• BMI greater than 27·5 kg/m2
• LFD (i.e. a restricted-energy diet with less than 30%
of energy from fat) or VLCKD (i.e. a diet with no
more than 50 g carbohydrates/d or 10% of daily
energy from carbohydrates);
• follow-up period 12 months or more
• a total of thirteen studies met the inclusion/
exclusion criteria

British Journal of Nutrition (2013), 110, 1178–1187

British Journal of Nutrition (2013), 110, 1178–1187

• …, these findings must be carefully interpreted regarding its clinical
significance. For example, a typical 1·70 m-tall adult with a BMI of 30
kg/m2 weighs 87 kg; hence, a weight loss of 0·91 kg, as observed
here, would represent only 1·04% of the initial body weight.
• However, large randomised clinical trials with long-term dietary
interventions aiming weight loss showed that individuals under
intensive lifestyle interventions lose about 4·8 kg… Hence, the further
reduction of 0·9 kg in the individuals assigned to a VLCKD would
represent almost 20% of the awaited weight loss achieved with longterm dietary interventions.
• …
• The extra reduction of. 1·43mmHg in DBP achieved by individuals
assigned to a VLCKD is similar to the reductions promoted by other
dietary interventions, such as Mg supplementation or consumption of
flavonol-rich products.
British Journal of Nutrition (2013), 110, 1178–1187

This systematic review and meta-analysis provides evidence that
VLEDs significantly reduce appetite during weight loss. KLCD also
show promise, but only a limited number of studies have addressed
this question within the scope of our review. The findings of this
study have important implications for the communication of
information by clinicians to patients. Based on this meta-analysis,
clinicians can advise patients that although they may indeed feel
slightly less hungry (or more full or satisfied) while on VLED, the true
benefit of VLED is in preventing an increase in appetite, and that this
can help them to comply with a severe restriction of energy intake in
order to achieve substantial weight losses, rather than the absence
of hunger altogether.

The hypothesized mechanisms of
KD’s weight loss effect
• Reduction in appetite due to higher satiety effect of
proteins, effects on appetite control hormones and
to a possible direct appetite suppressant action of
the ketone bodies;
• Reduction in lipogenesis and increased lipolysis;
• Greater metabolic efficiency in consuming fats
highlighted by the reduction in the resting
respiratory quotient;
• Increased metabolic costs of gluconeogenesis and
the thermic effect of proteins
Paoli, Int. J. Environ. Res. Public Health 2014, 11, 2092-2107;

< 45%

Subgroup analyses of the effect of low carbohydrate diet
(<26% E) on weight loss in different study duration

Adjusted risk ratios for all-cause mortality associated with low-carbohydrate diets.

Conclusion
Low-carbohydrate diets were associated with a significantly higher risk of
all-cause mortality and they were not significantly associated with a risk
of CVD mortality and incidence. However, this analysis is based on
limited observational studies and large-scale trials on the complex
interactions between low-carbohydrate diets and long-term outcomes are
needed.

Noto H, Goto A, Tsujimoto T, Noda M (2013) Low-Carbohydrate Diets and All-Cause Mortality: A Systematic Review and Meta-Analysis of Observational
Studies. PLOS ONE 8(1): e55030. https://doi.org/10.1371/journal.pone.0055030
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0055030

Lancet Public Health 2018
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Ketogenic diets compared to control for people with
epilepsy

Ketogenic diets compared to control for people with
epilepsy

Paoli et al. European Journal of Clinical Nutrition (2013) 67, 789–796

Ketogenic Diet for Weight Loss
Allowed
•Strong emphasis on fats at each meal and snack to meet the high-fat requirement.
Cocoa butter, lard, poultry fat, and most plant fats (olive, palm, coconut oil) are allowed,
as well as foods high in fat, such as avocado, coconut meat, certain nuts (macadamia,
walnuts, almonds, pecans), and seeds (sunflower, pumpkin, sesame, hemp, flax).
•Some dairy foods may be allowed. Although dairy can be a significant source of fat,
some are high in natural lactose sugar such as cream, ice cream, and full-fat milk so
they are restricted. However, butter and hard cheeses may be allowed because of the
lower lactose content.
•Protein stays moderate. …grass-fed beef (not grain-fed) and free-range poultry that
offer slightly higher amounts of omega-3 fats, pork, bacon, wild-caught fish, organ
meats, eggs, tofu, certain nuts and seeds.
•Most non-starchy vegetables are included: Leafy greens … cauliflower, broccoli,
Brussels sprouts, asparagus, bell peppers, onions, garlic, mushrooms, cucumber,
celery, summer squashes.
•Certain fruits in small portions like berries. …
•Other: Dark chocolate (90% or higher cocoa solids), cocoa powder, unsweetened
coffee and tea, unsweetened vinegars and mustards, herbs, and spices.

Ketogenic Diet for Weight Loss
Not Allowed
•All whole and refined grains and flour products, added and natural sugars in
food and beverages, starchy vegetables like potatoes, corn, and winter
squash.
•Fruits other than from the allowed list, unless factored into designated
carbohydrate restriction. All fruit juices.
•Legumes including beans, lentils, and peanuts.
•Although some programs allow small amounts of hard liquor or low
carbohydrate wines and beers, most restrict full carbohydrate wines and
beer, and drinks with added sweeteners (cocktails, mixers with syrups and
juice, flavored alcohols).

Ketogednic diet: Unanswered
Questions
• What are the long-term (one year or longer) effects of, and are there
any safety issues related to, the ketogenic diet?
• Do the diet’s health benefits extend to higher risk individuals with
multiple health conditions and the elderly? For which disease
conditions do the benefits of the diet outweigh the risks?
• As fat is the primary energy source, is there a long-term impact on
health from consuming different types of fats (saturated vs.
unsaturated) included in a ketogenic diet?
• Is the high fat, moderate protein intake on a ketogenic diet safe for
disease conditions that interfere with normal protein and fat
metabolism, such as kidney and liver diseases?
• Is a ketogenic diet too restrictive for periods of rapid growth or
requiring increased nutrients, such as during pregnancy, while
breastfeeding, or during childhood/adolescent years?
https://www.hsph.harvard.edu/nutritionsource

• The greatest risk, however, of the ketogenic diet may be
the one most overlooked: the opportunity cost of not
eating high-fiber, unrefined carbohydrates. Wholegrains,
fruits, and legumes are some of the most health
promoting foods on the planet. They are not responsible
for the epidemics of type 2 diabetes or obesity, and their
avoidance may do harm.
• The risks posed by the ketogenic diet may explain why the
majority of, if not all, populations consume enough
carbohydrates to avoid chronic ketosis.
• In contrast, some of the longest-living populations, the socalled Blue Zone communities (eg, Greece, Japan), subsist
on a carbohydrate fare that exceeds 50% of daily calories.

Med Diet is as effective as Low Carb diet in
weight loss

Shai I et al, N Engl J Med 2008

A systematic review and meta-analysis on the effects of
exercise training versus hypocaloric diet: distinct
effects on body weight and visceral adipose tissue

Forest plot of the effect size (SMD) of (a) exercise training versus caloric restriction on weight loss and (b) exercise training versus caloric
restriction on visceral adiposity (VAT) loss. The effect size (SMD) and 95% confidence interval for individual studies and the pooled estimate (assessed
with the use of random effects model) are depicted.

Verheggen, 2017

