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QUICK UPDATE

On the morning of the World Diabetes Day, a Czech diabetologist live on TV suggested that patients with
diabetes need sugar, because brain needs 100 g per day. “Should be criminal”, a former T2D patient says.
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QUICK UPDATE

Jakub asks about glucose from protein via liver and kidney gluconeogenesis, the diabetologist responds
that gluconeogenesis is not sufficient for survival, and that balanced 120 – 200 g CHO/day is acceptable.
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QUICK UPDATE

The next ques+on – what does the diabetologist think about the recent trials showing T2D remission on
a diet with less than 30 g CHO/day? ”Tested in T1D long +me ago, we don’t go below 50g...”
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a b s t r a c t
This report mainly summarizes the results of our study in which the physiological effects of laughter—as
a positive emotional expression—were analyzed with respect to gene expression changes to demonstrate the
hypothesis that the mind and genes mutually inﬂuence each other. We observed that laughter suppressed 2h postprandial blood glucose level increase in patients with type 2 diabetes and analyzed gene expression
changes. Some genes showed speciﬁc changes in their expression. In addition, we revealed that laughter
decreased the levels of prorenin in blood; prorenin is involved in the onset of diabetic complications. Further,
laughter normalized the expression of the prorenin receptor gene on peripheral blood leukocytes, which had
been reduced in diabetic patients; this demonstrated that the inhibitory effects of laughter on the onset/
deterioration of diabetic complications at the gene-expression level. In a subsequent study, we demonstrated
the effects of laughter by discriminating 14 genes, related to natural killer (NK) cell activity, to exhibit
continuous increases in expression as a result of laughter. Our results supported NK cell-mediated improvement in glucose tolerance at the gene-expression level. In this report, we also review other previous
studies on laughter.
© 2009 Elsevier Inc. All rights reserved.
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Short introduction
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BACKGROUND

From law and legal science via interna<onal health management to healthcare consul<ng, healthcare
quality, and evidence based medicine (and nutri<on).
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PROFESSIONAL JOURNEY

Over the past decade, I have worked as a management consultant on healthcare projects in the United
Kingdom, Central and Eastern Europe and Asia, most recently in the Czech Republic and Slovakia.
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THE SCIENCE

For some therapeutic areas – notably epilepsy, obesity and diabetes, there are several longer term RCTs
for efficacy and safety, in other areas only non-randomised or pilot studies are available.

Note: Neslazeno (2019)
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PERSONAL JOURNEY

In January 2019, The Guardian and The Irish Times published an article about low carbohydrate
(ketogenic) diet, including also a short version of my story.

Note: Thomas (2019)
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PERSONAL JOURNEY

In October 2019, I completed 10 years on an elitist, restrictive and environmentally unfriendly diet, which
helped me to stop all meds I had been using for several years to no great effect.

Jan Vyjidak, 38, a management consultant who has contributed research into energy
metabolism, including carbohydrate restric=on, to Public Health Collabora=on, a charity that
promotes healthy lifestyles, has been on the keto diet for nearly a decade. He came to it, he
says, to manage his health and improve his athleKc performance. “It transformed my life,” he
says. “It wiped out my constant hunger, and I was able to stop all medicaKon for my asthma
and psoriasis within six months.”

Note: Thomas (2019)
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LOW CARBOHYDRATE DIET IN CZ

A diet excluding added sugars, restricting starch etc (LCHF) is now an option in the amended CZ clinical
guidelines for Gestational Diabetes, used based on individual needs and tolerance of women.

GESTAČNÍ DIABETES MELLITUS
Doporučený postup screeningu, gynekologické, perinatologické, diabetologické a
neonatologické péče 2017
Materiál je konsenzuálním stanoviskem České gynekologické a porodnické společnosti
(ČGPS), České diabetologické společnosti (ČDS) a České neonatologické společnosti ČNS)
České lékařské společnosti Jana Evangelisty Purkyně (ČLS JEP)
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Strava s vyloučením
přidaných
cukrů,
omezením
škrobů,
umírněnou
ovoce a
Vratislav,
Ľubušký Marek,
Pařízek
Antonín,
Procházka
Martin,
Šimjákkonzumací
Patrik
dostatečným příjmem kvalitních tuků, bílkovin a zeleniny vede k lepší kompenzaci GDM a
zajistí adekvátní výživu pro matku i plod bez nutnosti preventivní suplementace potravinovými
Předmluva
doplňky.
Doporučený postup, který se vám dostává do rukou, je prvním komplexním mezioborovým
4.3.2. Pohybová
materiálem,
který aktivita
souhrnně popisuje péči o gestační diabetes mellitus (GDM) – od screeningu,
přes
gynekologické
a probíhajícího
diabetologickétěhotenství
sledování, je
péči
při porodu,
péči ointenzivní
novorozence,
až po
další
Během
fyziologicky
doporučena
středně
fyzická
aktivita.
Note: ČDS (2017b) page 7
15
sledování
žen je
s GDM
dále poalespoň
porodu.30 minut denně. Během cvičení je nutné vyhnout se
[10] Vhodná
např. chůze,

PUBLICATIONS

I co-authored the most comprehensive review paper on low carbohydrate diets in the treatment of
diabetes mellitus ever published in CZ medical journals.
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Nízkosacharidová strava v léčbě diabetes mellitus
Sarkoidóza
Hana srdce
Krejčí1,2, Jan Vyjídák3,4, Matej Kohutiar5
Nízkosacharidová strava v léčbě diabetes mellitus

III. interní klinika – klinika endokrinologie a metabolismu 1. LF UK a VFN v Praze
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Souhrn
V odborné
Note: Krejčí
(2018) literatuře přibývají informace o pozitivních výsledcích nízkosacharidové stravy v léčbě diabetu, prediabetu, metabolického syndromu a obezity ve formě randomizovaných studií, jejich metaanalýz i případových studi-
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PUBLICATIONS

Our team also published one of the first papers in CZ on the relationship between food processing and the
prevention and treatment of chronic (lifestyle) diseases.

Note: Kohutiar (2019)
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CZECH LANDSCAPE

Recently, a CZ edition of Lily Nichols‘ book was published, as well as Jason Fung‘s Complete Guide to
Fasting. Quality information from abroad is creeping in slowly, but nothing can stop it now.

Note: Nichols (2019), Fung (2018)
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Type 2 Diabetes – Where are we now?
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DIABETES

There are various forms of diabetes, with slightly diﬀerent diagnos>c criteria, with diﬀerent countries
using diﬀerent screening and diagnos>c tests, notably in Gesta>onal Diabetes.

Note: IDF (2017)
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DIABETES

The total number of people with diabetes is set to break 500 million in the next few years, reaching almost
630 million in 2045. Africa, Middle East and North Africa and South-East Asia hit very hard.

Note: IDF (2017)
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DIABETES

Incredibly, half of people with diabetes are not aware of their disease, including 22 million in Europe and
85 million in Western Paciﬁc region.

Note: IDF (2017)
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DIABETES
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DIABETES

In Mauritius, almost every other adult aged 60 to 74 suffers from diabetes, according to 2014 estimates,
beating the rest of the region by some margin.

Note: IDF (2014), JV archive
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DIABETES

Diabetic complications dramatically reduce quality of life, and shorten life.

Note: IDF (2017)
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DIABETES

Beyond health consequences, Type 2 Diabetes also has its devastating economic burden, notably in poorer
countries.

Note: Seuring (2015), MedicalNewsToday (2015)
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DIETARY CARBOHYDRATE (EPIDEMIOLOGY)
European Journal of Nutrition
https://doi.org/10.1007/s00394-019-02122-1

One epidemiological study after another, most recently last week, show again and again and again that
the
lower CONTRIBUTION
the dietary carbohydrate intake, the worse the health outcomes. But...
ORIGINAL

Lower carbohydrate and higher fat intakes are associated with higher
hemoglobin A1c: findings from the UK National Diet and Nutrition
Survey 2008–2016
CLINICAL RESEARCH
European Heart Journal (2019) 0, 1–10
Prevention and epidemiology

doi:10.1093/eurheartj/ehz174
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Lower carbohydrate diets and all-cause and
cause-specific mortality: a population-based
Abstract
Purpose Evidence of low-carbohydrate, high-fat diets (LCHF) for type 2 diabetes (T2DM) prevention is scarce. We invescohort study and pooling of prospective studies
tigated how carbohydrate intake relates to HbA1c and T2DM prevalence in a nationally representative survey dataset.

Methods We analyzed dietary information
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Mohsen Mazidi1,2
*, Niki
Katsiki3, Dimitri
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DIETARY CARBOHYDRATE (EPIDEMIOLOGY)

Note: Churuangsuk (2019)

DIETARY CARBOHYDRATE (CLINICAL TRIALS)

Articles

... clinical trials keep showing often impressive results of carbohydrate restricted diets in diabetes and
obesity, including in trials investigating complete drug-free remission of T2D.

Durability of a primary care-led weight-management
intervention for remission of type 2 diabetes: 2-year results
of the DiRECT open-label, cluster-randomised trial

CLINICAL TRIAL
published: 05 June 2019
doi: 10.3389/fendo.2019.00348

Michael E J Lean*, Wilma S Leslie, Alison C Barnes, Naomi Brosnahan, George Thom, Louise McCombie, Carl Peters, Sviatlana Zhyzhneuskaya,
Ahmad Al-Mrabeh, Kieren G Hollingsworth, Angela M Rodrigues, Lucia Rehackova, Ashley J Adamson, Falko F Sniehotta, John C Mathers,
Hazel M Ross, Yvonne McIlvenna, Paul Welsh, Sharon Kean, Ian Ford, Alex McConnachie, Claudia-Martina Messow, Naveed Sattar, Roy Taylor*

Summary

Background The DiRECT trial assessed remission of type 2 diabetes during a primary care-led weight-management
programme. At 1 year, 68 (46%) of 149 intervention participants were in remission and 36 (24%) had achieved at least
15 kg weight loss. The aim of this 2-year analysis is to assess the durability of the intervention eﬀect.

Lancet Diabetes Endocrinol 2019

Long-Term Effects of a Novel
Continuous Remote Care
Methods DiRECT is an open-label, cluster-randomised, controlled trial done at primary care practices in the UK.
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Diabetes:
A 2-Year
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http://dx.doi.org/10.1016/
S2213-8587(19)30068-3
See Online/Comment
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intervention
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DIETARY CARBOHYDRATE (SPORTS)
©Journal ofrecent
Sports Science
and Medicine suggest
(2018) 17, 259-268
More
studies
that low carbohydrate intake, in contrast to common beliefs, does not
http://www.jssm.org
prevent people from even strenuous and heavy exercise. Top elite athletes are in a different league.

` Research article

Effects of a 4-Week Very Low-Carbohydrate Diet on High-Intensity Interval
Training Responses
Lukas Cipryan 1

, Daniel J. Plews 2, Alessandro Ferretti 3, Phil B. Maffetone 4 and Paul B. Laursen 2

1

Department of Human Movement Studies & Human Motion Diagnostic Centre, Ostrava University, Czech Republic;
Sport Performance Research Institute New Zealand (SPRINZ), Auckland University of Technology, Auckland, New
Zealand;3 Independent researcher, Stratford Upon Avon, United Kingdom; 4 Independent researcher, Arizona, USA
2

Western diets, the VLCHF diet has been shown to lower
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Effects of a 12-week
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Abstract
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and
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23.8 ± 2.1 years) consuming their HD (48 ± 13% carbohydrate,

advantageous, particularly for prolonged exercise, since

` Research
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WHERE ARE WE NOW (LONG STORY SHORT)

A fairly long period of mild-to-severe fatophobia stemming from the work of Ancel Keys around 1950s still
sends healthcare professionals into a meltdown when they hear ”low carbohydrate diet”.
NEWLY DIAGNOSED PATIENT WITH T2D
Pa#ent: ”Can I eat low carbohydrate diet?”
Doctor: ! ”Absolutely not! Bad idea.” !
Pa#ent: “How about if I reduce added sugars, white
ﬂour, eat veggies with every meal, suﬃcient meat,
ﬁsh, eggs, fermented dairy products, healthy fats and
a liIle bit of fruit?”
Doctor: ❤ ”Oh, sounds wonderful. Very healthy.” ❤

Note: Krejci (2019) JV archive
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WHERE ARE WE NOW (LONG STORY SHORT)

A fairly long period of mild-to-severe fatophobia stemming from the work of Ancel Keys around 1950s sLll
sends healthcare professionals into a meltdown when they hear ”low carbohydrate diet”.

Note: Noakes (2016)
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COMMON MYTHS

Low carbohydrate diet is subject to several legends and myths which lack biological explanation, or are
based on misunderstanding of human physiology and nutrition.

1. Dietary carbohydrate are necessary and basic source of energy for humans.
2. The brains requires glucose, and needs at least 120-130 grams of dietary carbohydrate per day.
3. Insufficient dietary carbohydrate results in ketogenesis, ketone bodies are harmful and their excess can
result in ketoacidosis.
4. Low intake of carbohydrate in diabetics increases the risk of hypoglyacemia.
5. Carbohydrate restriction results in insufficient intake of nutrients, fibre, vitamins and minerals.
6. Excessive intake of dietary fat results in fat gain.
7. Excessive intake of dietary fat has deleterious effects on lipid profile and increases cardiovascular risk.
8. Excessive intake of saturated fatty acids causes cardiovascular disease.
9. Insufficient stimulation of pancreas impairs its function and results in diabetes.
10. (INSERT ANY RANDOM UNSUBSTANTIANTED OR REFUTED ARGUMENT)
Note: JV
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Current clinical guidelines
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As of 2011, low carbohydrate diets started appearing in official clinical guidelines in the context of obesity
and Type 2 Diabetes.

EVIDENCE-BASED

NUTRITION

Summary and Conclusions

GUIDELINES
FOR THE PREVENTION
AND MANAGEMENT
OF DIABETES

Dietary treatment of obesity
A Systematic Review

MAY 2011

Næringarmeðferð einstaklinga
með sykursýki af tegund 2
Fræðilegur bakgrunnur leiðbeininga fyrir
heilbrigðisstarfsmenn

The full report contains tables in English
that present included studies
Swedish Council on Health Technology Assessment
1

Note: Diabetes UK (2011), SBU (2013), Magnusdottir (2016)
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In 2017, low carbohydrate diet was also recognized as an option for women with Gestational Diabetes.

GESTAČNÍ DIABETES MELLITUS
Doporučený postup screeningu, gynekologické, perinatologické, diabetologické a
neonatologické péče 2017
Materiál je konsenzuálním stanoviskem České gynekologické a porodnické společnosti
(ČGPS), České diabetologické společnosti (ČDS) a České neonatologické společnosti ČNS)
České lékařské společnosti Jana Evangelisty Purkyně (ČLS JEP)
Pracovní skupina (podle abecedy): Andělová Kateřina, Anderlová Kateřina, Bláha Jan,
Čechurová Daniela, Černý Miloš, Dvořák Vladimír, Kokrdová Zuzana, Krejčí Hana, Krejčí
Vratislav, Ľubušký Marek, Pařízek Antonín, Procházka Martin, Šimják Patrik
Předmluva
Doporučený postup, který se vám dostává do rukou, je prvním komplexním mezioborovým
materiálem, který souhrnně popisuje péči o gestační diabetes mellitus (GDM) – od screeningu,
přes gynekologické a diabetologické sledování, péči při porodu, péči o novorozence, až po další
sledování žen s GDM dále po porodu.
Diagnostická kritéria pro GDM byla oproti verzi z r. 2008 změněna a sjednocena podle
doporučení mezinárodních organizací IADPSG (The International Association of the Diabetes
and Pregnancy Study Groups) a WHO. Je pozitivní, že také české odborné společnosti přijaly
nová mezinárodní kritéria pro diagnózu GDM, které oproti předchozím lépe odráží riziko
těhotenských a perinatální komplikací. Velké poděkování patří zejména prof. Antonínu Pařízkovi
a členům výboru Perinatologické sekce ČGPS ČLS JEP, kteří se v roce 2015 zasloužili o
dosažení konsenzu odborných společností a sjednocení diagnostiky GDM.
Doporučený postup je ve 2. části také doplněn o správný postup screeningu GDM. Při
screeningu a diagnostice GDM si musíme i nadále vystačit se stanovením glykémií nalačno a po
zátěži glukózou (OGTT), které mohou být zatíženy velkou mírou nepřesnosti měření. Je proto
nezbytně nutné respektovat preanalytické a analytické podmínky testu, abychom se na výsledek
mohli spolehnout.
V 3. části je popsán postup prenatální gynekologické péče o gestační diabetičky a péče při
porodu. Postup byl navržen ve snaze minimalizovat nadbytečnou péči u pacientek s výbornou
kompenzací GDM, a tedy nízkým rizikem těhotenských a perinatálních komplikací, a současně
zajistit optimální péči o pacientky se zvýšeným rizikem. Péči o gestační diabetičky s nízkým
rizikem (uspokojivou kompenzací na dietě či malých dávkách farmakoterapie, s eutrofickým
plodem a bez přidružených komplikací) zajišťuje obvodní gynekolog a diabetolog, rodit mohou
v běžné porodnici. Péči o gestační diabetičky se zvýšeným rizikem přebírají specializovaná
centra.
Ve 4. části je uvedena aktualizovaná verze diabetologické péče v těhotenství a následné péče o
ženy s GDM po porodu. V závěrečné 5. části primáře Miloše Černého je zpracován postup
neonatologické péče o novorozence matek s GDM.
Věříme, že doporučený postup přispěje ke zlepšení záchytu a optimalizaci léčby této významné
těhotenské komplikace, která má zásadní dopad na zdraví budoucích generací.

Position statement

Low-carb diets for people with diabetes
Last reviewed: May 2017
KEY POINTS:
Low-carbohydrate diets can be safe and effective in the short term in managing
weight, and improving glycaemic control and cardiovascular risk in people with
Type 2 diabetes.
People who chose to follow a low-carb diet should be supported to make
changes to relevant diabetes medications and to monitor blood glucose to reduce
the risk of hypoglycaemia.
There is absence of strong evidence to recommend low-carb diets to people with
Type 1 diabetes.
There is evidence that low-carb diets can affect growth in children and should not
be recommended.
Whether people chose to follow a low-carb diet or not, they should be
encouraged to include foods with good evidence to support health. This includes
fruit and vegetables, wholegrains, dairy, seafood, pulses, and nuts.
People should be encouraged to reduce their intake of red meat and processed
meat, sugar-sweetened foods, particularly sugar-sweetened drinks, and refined
grains such as white bread.

Introduction
The role of carbohydrate (carb) foods in
the diet is often misunderstood and has
been hotly debated over recent years.
Many question the need for carbohydrates
and how much to include in the diet.
In response to many enquiries from people
with diabetes, healthcare professionals and
the general public, Diabetes UK has
produced this information to clarify our
position on carbohydrates for people with
diabetes. This position is based on
Diabetes UK’s evidence-based nutrition

guidelines published in 2011 and
subsequent updates from relevant
publications. The 2011 guidelines working
group consisted of independent
researchers and experts in the field of diet
and diabetes, and the key
recommendations were published in a
peer-reviewed journal [1].

Background
The role of carbohydrate in the
diet
Most carbohydrates are broken down into
glucose which is an essential fuel for the

A charity registered in England and Wales (215199) and in Scotland (SC039136).

© Diabetes UK 2017

Note: CSIRO (2016), CDS (2017), Diabetes UK (2017)
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Diabetes Care

In 2018, American Diabetes Association and European Association for the Study of Diabetes included low
carbohydrate diets as options in medical nutrition therapy.

Management of Hyperglycemia
in Type 2 Diabetes, 2018.
A Consensus Report by the
American Diabetes Association
(ADA) and the European Association
for the Study of Diabetes (EASD)

Melan
Judith
Chant
Peter
Debo

https://doi.org/10.2337/dci18-0033

1

Note: ADA (2018), ADA-EASD (2018)
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The American Diabetes Association and the European Association for the Study of Health

ing patterns that have shown positive
results in research, but individualized
meal planning should focus on personal preferences, needs, and goals. In
addition, research indicates that lowcarbohydrate eating plans may result in
improved glycemia and have the potential to reduce antihyperglycemic medications for individuals with type 2
diabetes (62–64). As research studies
on some low-carbohydrate eating plans

AMERICAN DIABETES ASSOCIATION

ADA recognized the evidence for low carbohydrate diets for glycaemic control and deprescribing.

Note: ADA (2018), pS48
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preferably provided by a registered dietitian, is recommended for all people with type 1 or type 2
diabetes, prediabetes, and gestational diabetes mellitus.
AMERICAN
DIABETES
ASSOCIATION
5.7 A simple
and
effective approach to glycemia and weight management emphasizing portion control
and healthy
food choices
may
considered intake
for those
with type
2 diabetes
are not–taking
insulin,
Gradually,
the prescribed
range
of be
carbohydrate
– typically
around
50% who
of calories
has been
whowith
havea limited
health
literacy
or and
numeracy,
or whoapproach
are older
prone
to hypoglycemia.
replaced
variety of
eating
patterns
an individual
toand
dietary
distribution
of calories.
5.8 Because diabetes nutrition therapy can result in cost savings B and improved outcomes (e.g.,
A1C reduction) A, medical nutrition therapy should be adequately reimbursed by insurance and
other payers. E

B

5.9 Weight loss (.5%) achievable by the combination of reduction of calorie intake and lifestyle
modiﬁcation beneﬁts overweight or obese adults with type 2 diabetes and also those with
prediabetes. Intervention programs to facilitate weight loss are recommended.
5.10 There is no single ideal dietary distribution of calories among carbohydrates, fats, and proteins for
people with diabetes; therefore, meal plans should be individualized while keeping total calorie
and metabolic goals in mind.
5.11 A variety of eating patterns are acceptable for the management of type 2 diabetes and prediabetes.
5.12 Carbohydrate intake should emphasize nutrient-dense carbohydrate sources that are high in ﬁber,
including vegetables, fruits, legumes, whole grains, as well as dairy products.
5.13 For people with type 1 diabetes and those with type 2 diabetes who are prescribed a ﬂexible insulin
therapy program, education on how to use carbohydrate counting A and in some cases how to
consider fat and protein content B to determine mealtime insulin dosing is recommended to improve
glycemic control.
5.14 For individuals whose daily insulin dosing is ﬁxed, a consistent pattern of carbohydrate intake with
respect to time and amount may be recommended to improve glycemic control and reduce the risk
of hypoglycemia.
5.15
Note:
ADAPeople
(2018), pS49with diabetes and those at risk are advised to avoid sugar-sweetened beverages (including
fruit juices) in order to control glycemia and weight and reduce their risk for cardiovascular disease
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pursued if needed to achieve a healthy
weight and if they can be feasibly and
safely attained.
These diets may differ in the types of
foods they restrict (such as high-fat or
high-carbohydrate foods) but are effective if they create the necessary energy
deﬁcit (21,31–33). Use of meal replacement plans prescribed by trained practitioners, with close patient monitoring,

AMERICAN DIABETES ASSOCIATION

LCHF also recognised as an effective tool for weight loss.

Note: ADA (2018), pS83
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generally indicate challenges with long- weight loss for
term sustainability, it is important to sustained impr
While offering low carbohydrate diets as an option in Type 2 Diabetes, ADA also explicitly advises against
this
diet for pregnantand
women –individualize
in direct contrast with the meal
Czech Diabetology
reassess
planSociety.levels (72). We
guidance regularly for those interested with lifestyle
in this approach. This meal plan is not 500–750 kcal/d
recommended at this time for women vide ;1,200–1
who are pregnant or lactating, people and 1,500–1,
with or at risk for disordered eating, or adjusted for
people who have renal disease, and it body weight.
should be used with caution in patients uals with type
taking sodium–glucose cotransporter of at least 5%
2 (SGLT2) inhibitors due to the potential beneﬁcial out
risk of ketoacidosis (65,66). There is in- trol, lipids, an
adequate research in type 1 diabetes to It should be n
AMERICAN DIABETES ASSOCIATION

Note: ADA (2018), pS48
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CZECH DIABETOLOGY SOCIETY AND GESTATIONAL DIABETES

A diet excluding added sugars, restricting starch etc (LCHF) is now an option in the amended CZ clinical
guidelines for Gestational Diabetes, used based on individual needs and tolerance of women.

GESTAČNÍ DIABETES MELLITUS
Doporučený postup screeningu, gynekologické, perinatologické, diabetologické a
neonatologické péče 2017
Materiál je konsenzuálním stanoviskem České gynekologické a porodnické společnosti
(ČGPS), České diabetologické společnosti (ČDS) a České neonatologické společnosti ČNS)
České lékařské společnosti Jana Evangelisty Purkyně (ČLS JEP)
Pracovní skupina (podle abecedy): Andělová Kateřina, Anderlová Kateřina, Bláha Jan,
Čechurová Daniela, Černý Miloš, Dvořák Vladimír, Kokrdová Zuzana, Krejčí Hana, Krejčí
Strava s vyloučením
přidaných
cukrů,
omezením
škrobů,
umírněnou
ovoce a
Vratislav,
Ľubušký Marek,
Pařízek
Antonín,
Procházka
Martin,
Šimjákkonzumací
Patrik
dostatečným příjmem kvalitních tuků, bílkovin a zeleniny vede k lepší kompenzaci GDM a
zajistí adekvátní výživu pro matku i plod bez nutnosti preventivní suplementace potravinovými
Předmluva
doplňky.
Doporučený postup, který se vám dostává do rukou, je prvním komplexním mezioborovým
4.3.2. Pohybová
materiálem,
který aktivita
souhrnně popisuje péči o gestační diabetes mellitus (GDM) – od screeningu,
přes
gynekologické
a probíhajícího
diabetologickétěhotenství
sledování, je
péči
při porodu,
péči ointenzivní
novorozence,
až po
další
Během
fyziologicky
doporučena
středně
fyzická
aktivita.
Note: CDS (2017) page 7
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TWO CASES OF DIABETES MELLITUS (CURE)

One of the earliest references to an animal (low carbohydrate) diet comes from John Rollo, the army
surgeon, from 1797, in the context of diabetes cure.

AN ACC0UNTJ3F
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Note: Rollo (1797)
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TWO CASES OF DIABETES MELLITUS (CURE)

the

24 hours did not exceed one pint
Animal diet was noted several times in Rollo 1797.
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two days
the quantity of the urine was reduced
TWO CASES OF DIABETES MELLITUS (CURE)
3 1ft

day,

only,
to

5

pounds, noted it
hadtimes
acquired
a ftrong urinous
Animal diet wasand
several
in Rollo 1797.
fmell.

The two Cases
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treated at

Doctor Cleghorn,

Glasgow
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good

of entire animal food, and of the influence of commotions in the bowels on the
effects

quantity of the urine.

The Case

of the

Gentleman

of 77

likewife fhews the efficacy of animal food

;

most striking case is that of
Cl ark, as related by Doctor Gerard.

but the

Note: p138 in Rollo (1797)
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garding h
charine material was formed in that organ, chiefly from
TWO CASES OF DIABETES MELLITUS (CURE)
of his illn
vegetable matter. It was on this basis that he advoThe animal diet used by Rollo in the treatment of Captain Meredith included milk, bread, butter, bloodhis transgr
cated game,
the old
use
of fat,anporkanimal
diet together with certain
puddings,
meats,
etc.
When at
medication designed to quiet the overactive stomach
beer, Rollo
and to diminish the appetite. Following initial bloodlettings, Rollo's treatment of Captain Meredith was
language
as follows:
cember 30
and polyu
"1st. The diet to consist of animal food principally, and
to be thus regulated:
and felt w
Breakfast. One and a half pint of milk and half a pint of
what more
lime-water, mixed together; and bread and butter.
prescribed.
Noon. Plain blood-puddings, made of blood and suet only.
ROLLO
Rollo's
Dinner. Game, or old meats, which have been long kept;
and as far as the stomach may bear, fat and rancid old
326
meats, as pork. To eat in moderation.
Supper. The same as breakfast.
"2dly. A drachm of kali sulphuratum to be dissolved in
four quarts of water which has been boiled, and to be used
Note: Marble (1956)
for daily drink.
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TWO
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MELLITUS (CURE) the symptoms of diabetes had been
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primary and peculiar affection" of the stomach in
on the
which, due to some morbid changes in "the natural
Cap
powers of digestion and assimilation," sugar or sacgardin
charine material was formed in that organ, chiefly from
of his
vegetable matter. It was on this basis that he advohis tra
cated the use of an animal diet together with certain
When
medication designed to quiet the overactive stomach
beer, R
and to diminish the appetite. Following initial bloodlettings, Rollo's treatment of Captain Meredith was
langua
51
as follows:
cember
Note: Marble (1956)
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THE PERIOD OF CURES (SUGAR FEEDING)

Sugar feeding diet was based on the assumption that in order to regain strength, patients with diabetes
simply need to replace the sugar lost in urine by eating it.

Note: Tattersall (2009)
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THE PERIOD OF CURES (DIETARY CURES)

Interestingly, physicians likely picked up on the role of semi-starvation, and recommended simple one
item diets.

Note: Tattersall (2009)
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THE PERIOD OF CURES (OATMEAL CURE)

One version of “oatmeal cure” later picked up by William Osler was also using carbohydrate-free diet in
the initial phase.

Note: Tattersall (2009)
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THE PERIOD OF CURES (FASTING AND ENEMAS)

Fasting and saline enemas apparently made diabetics sugar free in three days.

Note: Tattersall (2009)
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THE PERIOD OF CURES (POOR PATIENTS)

Already 1860s, some physicians noted the socio-economic aspect of healthy nutrition and that poorer
patients had hard time avoiding bread, potatoes, apples etc.

Note: Tattersall (2009)
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THE PERIOD OF CURES (REMEDIES)

Arsenic and uranium nitrate had been listed by US government among other anti-diabetic remedies...

Note: Tattersall (2009)
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Discovery of insulin and the era of drugs
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total biochemical remission of type 2 diabetes, restoring beta

DIABETES

Despite almost 10x fold increase in the number of available medications in the space of 120 years
(excluding insulins), the diabesity pandemic shows no signs of fatigue.

488

48

1894
Note: Tattersall (2009), McCombie (2017)

2017
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DIABETES

With the rapid growth of medicines and active ingredients manufacturing in less regulated markets
(notably India, China), quality, efficacy and safety of some antidiabetic medications can be very poor.

Note: Eban (2019)
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Bariatric surgery as the solution?

66

BARIATRIC SURGERY

As of 1950s, surgeons began to notice that weight loss surgery had a positive effect on glycaemic control
and T2D remission. First ”bariatric remission” RCTs came in 2000s.

bariatric surgery

Rollo 1797

Note: Rollo (1797), Athinarayanan (2019)

Thomayer 1908

Wilder 1922

Athinarayanan 2019
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For some time weight loss has been considered the primary mechanism of T2D remission due to bariatric
surgery – only recently, the role of incretin hormones (GIP/GLP-1) received more attention.

Review

Roux-en-Y gastric bypass

(A)

Gastric pouch

Esophagus

Intestinal Adaptations
after Bariatric Surgery:
Consequences on Glucose
Homeostasis

Pylorus
Duodenum

Biliopancrea!c
limb
Stomach

Excluded
stomach
Roux limb

Jejunum
Common limb

Jean-Baptiste Cavin,1 André Bado,1 and Maude Le Gall1,*
Ver!cal sleeve gastrectomy

(B)

The gastrointestinal (GI) tract can play a direct role in glucose homeostasis by
modulating the digestion and absorption of carbohydrates and by producing
the incretin hormones. In recent years, numerous studies have focused on
intestinal adaptation following bariatric surgeries. Changes in the number of
incretin (glucagon-like peptide 1 and glucose-dependent insulinotropic polypeptide) producing cells have been reported, which could result in the modiﬁed
hormonal response seen after surgery. In addition, the rate of absorption and
the intestinal regions exposed to sugars may affect the time course of appearance of glucose in the blood. This review gives new insights into the direct role
of the GI tract in the metabolic outcomes of bariatric surgery, in the context of
glucose homeostasis.
Introduction

Trends

Esophagus

The GI tract can regulate glucose
homeostasis by regulating the digestion and absorption of carbohydrates
Pylorus
and producing incretin hormones.

Duodenum
After RYGB and VSG, the accelerated

Pylorus
Stomach

Gastric
sleeve

nutrient ﬂow and the increased surface
of contact between the luminal content
and the intestine are major
determiJejunum
nants of the altered glycemic and
hormonal response to a meal.
RYGB and VSG result in distinct
intestinal adaptations and consequent
glucose handling by the intestine.

Bariatric surgeries were originally developed to treat patients with severe obesity; they were
Changes in the number of enteroendoFigurecrine
1. Two
Common
Types
Bariatric
cells
after RYGB
andofVSG
could Surgeries. (A) The Roux-en-Y gastric bypass consists of creating a small
initially recommended for patients with morbid obesity [body mass index (BMI) > 40 kg/m2] or
gastric contribute
pouch below
ml in humans) that is connected directly to the middle portion of the jejunum,
tothe
theesophagus
modiﬁed (25–50
hormonal
severe obesity (BMI 35.0–39.9 kg/m2) when they exhibited at least one comorbidity that had
bypassing
the rest
of the stomach,
the pylorus,
proﬁle
observed
in patients
after and the upper portion of the small intestine (duodenum and proximal68
Note:
Cavin
(2017)
the potential of being improved by the intervention [1,2]. Today, the two most commonly
jejunum), which is anastomosed distally. The operation creates three anatomically distinct gut segments: an alimentary
surgery.
limb (or Roux limb), which receives only undigested food (red arrows); a biliopancreatic limb, which drains gastric
performed bariatric surgeries worldwide are the Roux-en-Y gastric bypass (RYGB; Figure 1A)

Hindawi Publishing Corporation
Gastroenterology Research and Practice
Volume 2015, Article ID 625196, 4 pages
ROUX-EN-Y
GASTRIC BYPASS SURGERY
http://dx.doi.org/10.1155/2015/625196

Within one week of RYGB surgery, well before any significant weight loss, GLP-1 goes up and GIP
plummets, as nutrients – incl. glucose – cannot be absorbed in the bypassed upper gastrointestinal tract.

Research Article
Effect of Modified Roux-en-Y Gastric Bypass Surgery on GLP-1,
GIP in Patients with Type 2 Diabetes Mellitus
Shao-Wei Xiong,1 Jing Cao,1 Xian-Ming Liu,1 Xing-Ming Deng,1
Zeng Liu,1 and Fang-Ting Zhang2
1

Department of General Surgery, Peking University Shenzhen Hospital, Shenzhen, Guangdong 518036, China
Central Laboratory, Peking University Shenzhen Hospital, Shenzhen, Guangdong 518036, China

2

Correspondence should be addressed to Fang-Ting Zhang; fangtingzhang@126.com
Received 24 April 2015; Revised 5 June 2015; Accepted 10 June 2015
Academic Editor: Daniele Marrelli
Copyright © 2015 Shao-Wei Xiong et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
The type 2 diabetes mellitus (T2DM) is one of the most serious diseases that threaten public health. Modified gastric bypass surgery
has been applied to the treatment of T2DM patients in the 1990s, but the therapeutic mechanism to this function is still unclear. The
Note: Xiong (2015)
69in
aim of this study was to further clarify the effect and the mechanism of modified gastric bypass surgery on glucose metabolism
patients with T2DM. In the study, the incretin indexes and blood glucose indexes were analyzed before surgery and 1 week and 1, 3,
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LOW ENERGY DIETS

Beginning in 2011, a series of experiments with low energy formula diets eventually led to excellent
weight loss and T2D remission results in the DiRECT trial – 36% remission rate at Year 2.

bariatric surgery

LEDs

Rollo 1797

Note: Rollo (1797), Athinarayanan (2019)

Thomayer 1908

Wilder 1922

Athinarayanan 2019
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0·0001)
0·0001)

Randomisation was stratified by practice list size (>5700
or <5700 people) and study region (Scotland or Tyneside).
The study statisticians (AM and C-MM) were masked
DiRECT TRIAL
to treatment allocation for the analysis. Because of the
DiRECT trial, based on a total diet replacement for 3-5 months,
by gradual food
reintroduction
nature offollowed
the intervention,
participants,
carers, and
and a structured support for weight loss maintenance, research
demonstrated
excellent
remission
results.
assistants
who T2D
collected
outcome
data were
aware of group allocation.

Procedures

B

Participants achieving remission (%)

100

Year 1: odds ratio 19·71 (95% CI 7·79–49·83; p<0·0001)
Year 2: odds ratio 25·82 (95% CI 8·25–80·84; p<0·0001)

80

60
45·6%
40

35·6%

20

0
n

4·0%

3·4%

6
Year 1

5
Year 2
Control
(n=149)

Note: FIgure 2 in Lean (2019)

68
Year 1

53
Year 2

Intervention
(n=149)

The intervention programme (Counterweight-Plus),
delivered entirely within a routine primary care setting by
a trained NHS dietitian or nurse (as available locally),
consisted of total diet replacement (825–853 kcal per day
formula diet) for 3–5 months (flexible duration to allow
for individual goals and circumstances), stepped food
reintroduction (6–8 weeks), and then structured support
for weight-loss maintenance.12 For the maintenance phase,
from the end of food reintroduction up to 24 months,
participants were oﬀered monthly 30 min appointments
with the dietitian or practice nurse, using tailored
workbooks. In the event of weight regain greater than 2 kg
during the maintenance phase, participants were oﬀered
a rescue plan of 2–4 weeks’ partial meal replacement; if
weight regain was greater than 4 kg, participants were
oﬀered total diet replacement (4 weeks) and food
reintroduction (4 weeks), with the option of orlistat
treatment. Advice to increase daily physical activity was
reinforced at each visit during the maintenance phase,
although no specific targets were set. Both antidiabetes
72
and antihypertensive drugs were withdrawn for the
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studies. It will also provide further evidence of the basic
mechanisms of disease. Rapid recruitment to DiRECT reDiRECT
TRIAL
flects the
extreme dislike of type 2 diabetes by many people.
This is generally underestimated by professionals and, given
For
weight loss
DiRECT
investigators
the previous
lack maintenance,
of means to restore
normal
metabolism, explicitly recommended low carbohydrate diet as one
of
hasthe
led options.
to a situation of learned helplessness. The outcomes
of DiRECT may indicate an important way forward.

Summary

1

A single cause of common type 2 diabetes can
be postulated

2

Type 2 diabetes appears to be caused by
reversible de-differentiation of beta cells following excess fat exposure in those susceptible

3

Heterogeneity lies in the individuals, not the
basic mechanism of disease

4

Evidence-based means of achieving 15%
weight loss in clinical practice are described

5

Low-carbohydrate, Mediterranean and intermittent-fasting diets have an evidence base to
justify use to minimise weight regain

6

A supportive approach to these dietary strategies in routine care is required to maximise
favourable long-term outcomes

Note: Taylor (2018)
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Ketogenic diets – back to Rollo?
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CLINICAL TRIAL
published: 05 June 2019
doi: 10.3389/fendo.2019.00348

Shaminie J. Athinarayanan , Rebecca N. Adams 1 , Sarah J. Hallberg 1,2 , Amy L. McKenzie 1 ,
1
KETOGENIC
INTERVENTION
Nasir H.
Bhanpuri(VIRTA)
, Wayne W. Campbell 3 , Jeff S. Volek 1,4 , Stephen D. Phinney 1 and
James P. McCarter 5*
Virta Health has recently published two year results of their telehealth intervention including nutritional
ketosis
with Corp,
n=262San
participants
on United
ketogenic
diet
and n=87
participant
in usual
care. IN, United States,
1
2
Virta Health
Francisco, CA,
States,
Indiana
University
Health Arnett,
Lafayette,
3

Department of Nutrition Science, Purdue University, West Lafayette, IN, United States, 4 Department of Human Sciences,
The Ohio State University, Columbus, OH, United States, 5 Department of Genetics, Washington University School of
Medicine, St. Louis, MO, United States

Long-Term Effects of a Novel
Continuous Remote Care
Intervention Including Nutritional
Ketosis
the Management
Type
Purpose:forStudies
on long-term of
sustainability
of low-carbohydrate approaches to
2treat
Diabetes:
2-Year
diabetesA are
limited. We previously reported the effectiveness of a novel
Non-randomized
Clinical Trial
digitally-monitored continuous
care intervention (CCI) including nutritional ketosis in
Shaminie J. Athinarayanan 1 , Rebecca N. Adams 1 , Sarah J. Hallberg 1,2 , Amy L. McKenzie 1 ,
Nasir H. Bhanpuri 1 , Wayne W. Campbell 3 , Jeff S. Volek 1,4 , Stephen D. Phinney 1 and
James P. McCarter 5*
1

improving weight, glycemic outcomes, lipid, and liver marker changes at 1 year. Here,
we assess the effects of the CCI at 2 years.

Virta Health Corp, San Francisco, CA, United States, 2 Indiana University Health Arnett, Lafayette, IN, United States,
Department of Nutrition Science, Purdue University, West Lafayette, IN, United States, 4 Department of Human Sciences,
The Ohio State University, Columbus, OH, United States, 5 Department of Genetics, Washington University School of
Medicine, St. Louis, MO, United States

3

Materials and methods: An open label, non-randomized, controlled study with
262 and
participants
T2D were
enrolled
in the CCI and usual care (UC)
Purpose:
Studies87
on long-term
sustainability ofwith
low-carbohydrate
approaches
to
treat diabetes are limited. We previously reported the effectiveness of a novel
groups, respectively. Primary outcomes were retention, glycemic control, and weight
digitally-monitored continuous care intervention (CCI) including nutritional ketosis in
improving weight, glycemic outcomes, lipid, and liver marker changes at 1 year. Here,
changes at 2 years. Secondary outcomes included changes in body composition, liver,
we assess the effects of the CCI at 2 years.
Materials
and methods: kidney,
An open label,
non-randomized,
study with
cardiovascular,
thyroid
and controlled
inflammatory
markers, diabetes medication use and
262 and 87 participants with T2D were enrolled in the CCI and usual care (UC)
disease
status.
groups,
respectively.
Primary outcomes were retention, glycemic control, and weight
changes at 2 years. Secondary outcomes included changes in body composition, liver,
cardiovascular, kidney, thyroid and inflammatory markers, diabetes medication use and
disease
status.
Note: Athinarayanan
(2019)

Results: Reductions from baseline to 2 years in the CCI group resulting from
75
intent-to-treat
analyses
HbA1c,
fasting
glucose, fasting insulin, weight, systolic
Results:
Reductions from
baseline to 2included:
years in the CCI
group resulting
from

CARE DESIGN

With less than 30 grams of carbohydrate and 1.5 grams of protein per kilogram of target weight per day,
subjects lost significant amount of weight, supported by an online app and remote care team.

Note: Virta Health (2019)
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White blood cell (k/cumm)
PATIENTS ON INSULIN

CCI-all education
260
7.24 (1.89)
193
7.12 (1.82)
Unlike in DiRECT trial which excluded patients on insulin, 30% of Virta patients had been on insulin at
Usual Care
86
8.14 (2.39)
67
8.15 (2.30)
baseline.
CCI-all vs. usual care
−0.90 ± 0.28
−1.03 ± 0.31*
DIABETES MEDICATION
Any diabetes medication, excluding metformin (%)
CCI-all education

262

56.87 ± 3.07

194

55.67 ± 3.58

Usual Care

87

66.67 ± 5.08

68

66.18 ± 5.78

CCI-all vs. usual care

−9.80 ± 5.94

−10.51 ± 6.80

Sulfonylurea (%)
CCI-all education

262

23.66 ± 2.63

194

25.77 ± 3.15

Usual Care

87

24.14 ± 4.61

68

22.06 ± 5.07

CCI-all vs. usual care

−0.47 ± 5.28

3.71 ± 6.11

Insulin (%)
CCI-all education

262

29.77 ± 2.83

194

29.38 ± 3.28

Usual Care

87

45.98 ± 5.37

68

48.53 ± 6.11

CCI-all vs. usual care

−16.21 ± 6.07

−19.15 ± 6.93

Thiazolidinedione (%)
Note: Athinarayanan (2019)

CCI-all education

262

1.53 ± 0.76

194

1.55 ± 77
0.89

ics
ht
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(Table 2). The UC b
to 40.2 U/day, P = 9.2 × 10−5 ) but not in UC participants
gap and decreased ur
(+19%AND
from
103.8 to 123.5 U/day, P = 0.29). Among completers
REVERSALS
REMISSIONS
group changes in BUN
prescribed each diabetes medication class, the proportion with
At end of Year 2, 53% subjects reached reversal, 17% remission, and 6% complete remission. The control
observed in either the
each
change
(eliminated,
reduced,
unchanged,
increased
arm
haddosage
2 subjects
in partial
remission, and
none in complete
remission.
No between-group diﬀ
or newly added) at 2 years in each group appears in Figure 3C.
kidney-related marker
Diabetes Status
From baseline to 2
All within-group changes and between-group diﬀerences in
(Figure 4F) and white
diabetes status among the CCI and UC group participants
were observed in the U
appear in Supplementary Table 4 (intent-to-treat analyses were
2 years, both markers
conducted, all below ns = 262). The proportion of participants
group compared to the
meeting the defined criteria for diabetes reversal at 2 years
Related Comor
increased to 53.5% from baseline in the CCI group, whereas
All within-group cha
no change was observed in the UC group. Diabetes remission
comorbidities status am
(partial or complete) was observed
in 46
(17.6%)
participants
in
Carbohydrate
Restriction
and
Type 2 Diabetes
appear in Supplement
the CCI group and two (2.4%) of the UC participants at 2 years.
Complete remission was observed in 17 (6.7%) CCI participants
and none
(0%) of the| UC
participants at 2 years.
Frontiers
in Endocrinology
www.frontiersin.org
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Weight and Body Composition Outcomes
Note: Athinarayanan (2019)

At 2 years, the mean weight reduction from baseline was

78

multiple comparisons in the CCI group at 2 years and were
INSULIN DOSES
lower than the UC group (except C-peptide); no changes
Average insulin dose in the ketogenic arm (all patients on insulin at baseline) dropped by 81% from 82 to
15
IUs. In those
who remained
at Year
2, the average
insulin dose
61% (104
to 40).
from
baseline
to on
2 insulin
years
were
observed
in dropped
the by
UC
group
(Supplementary Figures 1A,B; Table 2).
Within the CCI, reduction in glycemia occurred concurrently
with reduced medication use (Supplementary Table 3). The
proportion of CCI completers taking any diabetes medication
(excluding metformin) decreased at 2 years (Figure 3A). The
mean dose among CCI participants prescribed insulin at baseline
decreased by 81% at 2 years (from 81.9 to 15.5 U/day), but
not among UC participants (+13%; from 96.6 to 109.3 U/day)
(Figure 3B). For participants who remained insulin-users at 2
years, mean dose also decreased in the CCI by 61% (from 104.3
to 40.2 U/day, P = 9.2 × 10−5 ) but not in UC participants
(+19% from 103.8 to 123.5 U/day, P = 0.29). Among completers
prescribed each diabetes medication class, the proportion with
79
each dosage change (eliminated, reduced, unchanged, increased
Note: Athinarayanan (2019)
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groupMEDICATION
for (A) CHANGES
HbA1c(DEPRESCRIBING)
(−12% relative to baseline, P = 1.8×10−17 ), (B) Fasting insulin (−42%
60% of patients on ketogenic diet who used insulin at baseline (n=57) eliminated insulin, and further 30%
reduced their insulin dose. All sulfonylureas gone.

Note: Athinarayanan (2019)

80

FROM 1797 TO 2019

Rollo’s basic concept of an animal diet made it through two centuries all the way to an animal food based
ketogenic diet, picked up some non-starchy vegetables and demonstrated great results for T2D remission.

animal diet

strict meat diet

ketogenic diet

bariatric surgery

LEDs

Rollo 1797

Note: Rollo (1797), Athinarayanan (2019)

Thomayer 1908

Wilder 1922

Athinarayanan 2019
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absorptiometry scans.
Results: After 6 months on the HP diet, 100% of the
PREVENTION
hadlossremission
their
pre-diabetes
to normal
Reduced carbohydrate highersubjects
protein weight
diets showed of
100%
remission
rate as measured
by OGTT.
s
Original research
glucose tolerance,
whereas only 33.3% of subjects on
Remission of pre-diabetes
normal
the HC diettohad
remission of their pre-diabetes. The
glucose tolerance HP
in obese
adults
with significant improvement in (1)
diet group
exhibited
high protein versus
highsensitivity
carbohydrate
insulin
( p=0.001), (2) cardiovascular risk
diet: randomized factors
control( p=0.04),
trial
(3) inflammatory cytokines
( p=0.001), (4) oxidative stress ( p=0.001), (5)
Frankie B Stentz, Amy Brewer, Jim Wan, Channing Garber, Blake Daniels,
Chris Sands, Abbas E Kitabchi
increased percent lean body mass ( p=0.001) compared
ABSTRACT
of this
study at 6 months.
with Significance
the HC
diet
Objective:
What is already known about this subject?
Conclusions:
This is the first dietary intervention
feeding study, to the best of our knowledge, to report
100% remission of pre-diabetes with a HP diet and
Research design and methods:
significant improvement in metabolic parameters and
What are the new findings?
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Remission of pre-diabetes to normal is an
important health concern which has had little success
in the past. This study objective was to determine the
effect on remission of pre-diabetes with a high protein
(HP) versus high carbohydrate (HC) diet and effects on
metabolic parameters, lean and fat body mass in
prediabetic, obese subjects after 6 months of dietary
intervention.
We recruited and
randomized 24 pre-diabetes women and men to either
a HP (30% protein, 30% fat, 40% carbohydrate; n=12)
or HC (15% protein, 30% fat, 55% carbohydrate;
n=12) diet feeding study for 6 months in this
randomized controlled trial. All meals were provided to
subjects for 6 months with daily food menus for HP or
HC compliance with weekly food pick-up and weight
measurements. At baseline and after 6 months on the
respective diets oral glucose tolerance and meal
tolerance tests were performed with glucose and
insulin measurements and dual energy X-ray

▪ Reduction in caloric intake (without controlling
micronutrient content) for weight loss has generally not been successful for remission of prediabetes (impaired glucose tolerance, IGT) to
normal glucose tolerance (NGT).
▪ Diabetic medications used to treat pre-diabetes
are not without side effects and require longterm use.
▪ One hundred percent remission of pre-diabetes
IGT to NGT is obtained in obese adults using a
high protein (HP) diet but not a high carbohydrate (HC) diet.
▪ Increase in percent lean body mass and decrease
in percent fat body mass with weight loss is
obtained on the HP diet, but a decrease in percent
lean body mass and percent fat body mass with

PREVENTION

Maintaining healthy body composition in the context of healthy diet and lifestyle seems to be the way
forward. Easier said than done?

nutrients

Review

Dietary Interventions for the Prevention of Type 2
Diabetes in High-Risk Groups: Current State of
Evidence and Future Research Needs
Nicola D. Guess
Department of Nutritional Sciences, King’s College London, 150 Stamford Street, Room 4.13,
London SE1 9NH, UK; Nicola.Guess@kcl.ac.uk; Tel.: +44-(0)20-7848-4356
Received: 30 July 2018; Accepted: 30 August 2018; Published: 6 September 2018
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Abstract: A series of large-scale randomised controlled trials have demonstrated the effectiveness
of lifestyle change in preventing type 2 diabetes in people with impaired glucose tolerance.
Participants in these trials consumed a low-fat diet, lost a moderate amount of weight and/or
increased their physical activity. Weight loss appears to be the primary driver of type 2 diabetes
risk reduction, with individual dietary components playing a minor role. The effect of weight loss
via other dietary approaches, such as low-carbohydrate diets, a Mediterranean dietary pattern,
intermittent fasting or very-low-energy diets, on the incidence of type 2 diabetes has not been tested.
These diets—as described here—could be equally, if not more effective in preventing type 2 diabetes
Note: Guess (2018)
than the tested low-fat diet, and if so, would increase choice for patients. There is also a need to
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THE FUTURE

1. Making key bits of information accessible to healthcare professionals and patients.
2. Increasing the number of remissions – eg. Virta aims for 100M by 2025.
3. Reducing the number of patients (incl. with prediabetes) who develop Type 2 Diabetes
4. Greater role for technology to improve results and sustainability
5. A series of trials looking into whole-food based low energy diets as an alternative to total diet replacement.

Note: JV
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