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PREDSTAVENI

Od prava a advokacie pres mezinarodni zdravotnicky management az k poradenstvi ve zdravotnictvi,
kvalité zdravotni péce, mediciné zaloZzené na dikazech — a k vyZivé.
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PREDSTAVENI

Spoluautorem dosud nejrozsahlejsiho prehledového clanku o nizkosacharidové stravé v lécbé diabetes
mellitus v Cestiné.

ISSN 0042-773X (print)
ISSN 1801-7592 (online) www.vnitrnilekarstvi.eu
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Zdroj: Krejci (2018)


https://www.neslazeno.cz/krejci-2018-nizkosacharidova-strava-v-lecbe-diabetes-mellitus-2/

PREDSTAVENI

Spoluautorem jednoho z prvnich ceskych odbornych ¢lankt o vztahu priimyslového zpracovani potravin,
konzumace vysoce zpracovanych potravinarskych produktt a civiliza¢nich onemocnéni.

KLASIFIKACE POTRAVIN PODLE STUPNE
TECHNOLOGICKEHO ZPRACOVANI A JEJI
VYUZITIV PREVENCI CIVILIZACNICH
ONEMOCNENI

A SYSTEM OF FOOD CLASSIFICATION BASED ON DEGREE
OF FOOD PROCESSING AND ITS USE IN THE PREVENTION
OF LIFESTYLE DISEASES
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Zdroj: Kohutiar (2019)


http://www.tigis.cz/images/stories/DMEV/2019/DMEV_2_2019/DMEV_2_2019_kohutiar.pdf

PREDSTAVENI

Kniha Lily Nichols stoji za zménou ceskych doporuceni pro téhotenskou cukrovku, Jason Fung uspésné
vyuziva puasta v Iécbé diabetu 2. typu.
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Zdroj: Nichols (2019), Fung (2018)



http://bit.ly/Nichols2019
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DIABETES A OBEZITA V CiSLECH

Od roku 1993 doslo k vyraznému zvyseni prevalence obezity, markantéjsi u muzi (+20 %) nez u Zen (+6 %).
Ve stejném obdobi doslo k rlistu populace z 10,3 (1993) na 10,5 milionu (2014).

Obr. 1 Podil osob (15+ let) s preobezitou (BMI (25 <= BMI < 29,9) a obezitou
(BMI >= 30) v letech 1993 - 2014, CR
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Pozn.: Na zaklade udajd respondenta o vysce a hmotnosti.
Zdroj: UZIS (9)

Zdroj: SZU (2018) 10


http://www.szu.cz/uploads/documents/chzp/info_listy/Vyskyt_nadvahy_a_obezity_2018.pdf

DIABETES A OBEZITA V CiSLECH

Nepriznivy vyvoj trendu obezity byl spojen s postupnym nartistem prevalence diabetu, celkovy pocet v
roce 2015 cinil kolem 900 000 pacientu.
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Zdroj: UZIS (2016) 11



DIABETES A OBEZITA V CiSLECH

Pocet nové zachycenych pripadu se kazdy rok zvysuje, v roce 2015 dosahl priblizné 80 000 novych pacientt
s diabetem.
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Zdroj: UZIS (2016) 12



DIABETES A OBEZITA V CiSLECH

Pfiblizné 85 % véech pacientl s diabetem v CR trpi diabetem 2. typu — typ onemocnéni, ktery je ¢asto
spojeny s nadvahou (az 90 % pacientli) a nevhodnym Zivotnim stylem obecné.
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DIABETES A OBEZITA V CiSLECH

V roce 2016 byl zakonem zrizen Narodni diabetologicky registr (NDR), nicméné podle aktualnich zprav
UzIS dosud neni v provozu. Velmi zajimavym udajem by byl poéet kompletnich dlouhodobych remisi DM2.

KONTAKTY | NAPISTE NAM | ODKAZY

(j’ 7JS Ustav zdravotnickych informaci a statistiky CR >

Institute of Health Information and Statistics of the Czech Republic

Hlavni » Informace o NZIS » Narodni zdravotnl registry

Narodni diabetologicky registr (NDR)

ZAVAZNE PREDPISY A METODIKA Zavazné pokyny
« Novelizaci z&kona &. 372/2011 Sb. o zdravotnich sluZbach a podmink4ch jejich poskytovani (z&kon o zdravotnich zatim nejsou k dispozici, registr je ve vystavbé
sluZbéach), a to zakonem €. 147/2016 Sb. s G¢innosti od 1.7. 2016 bylo uloZeno Ministerstvu zdravotnictvl zfidit Narodni . i
diabetologicky registr Publikacni vystupy

« Vyhlagka & 373/2016 Sb., o pfedavani (dajd do Narodniho zdravotnického informagnino systému Zutim nejsou k dispazicl, regisir ja ve viustavhé

= Zakon €. 101/2000 Sb., o ochrané osobnich Gdaji a 0 zmé&né& nékterych zakonl, ve znéni pozdéjich pfedpisd

ZAKLADNI INFORMACE O PRIPRAVOVANEM REGISTRU

Narodnl dlabetologlcky registr byl zaveden aZ v roce 2016 novelizaci zakona €. 372/2011 Sb. o zdravotnich sluZbach a
) v a to zakonem &. 147/2016 Sb. s u&innosti od 1.7. 2016.

Registr zatim neni v provozu a v souasnosti je ve vystavbé.

V registru budou zpracovavany osobnl Gdaje potfebné pro identifikaci pacienta; sociodemografické Gdaje (vék, pohlavi,
zaméstnani) ovliviiujicl zdravotni stav pacienta, rizikové a prognostické faktory onemocnéni, Udaje vztahujici se k
onemocnéni a jeho IéEb&, osobni a rodinna anamnéza pacienta souvisejicl s onemocnénim, véetné klasifikace typu a stavu
diabetu a laboratornich hodnot, poskytovani dispenzarni pée a o Umrti pacienta; Udaje potfebné pro identifikaci
poskytovatele diagnostikujiciho, 1&€iclho a poskytujiciho dispenzami pééi.

Po uplynuti 25 let po umrti budou osobni Gdaje anonymizovany.

Zdroj: UZIS (2019) 14


http://www.uzis.cz/registry/narodni-zdravotni-registry/narodni-diabetologicky-registr
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NOVY POHLED NA PATOFYZIOLOGII DIABETU 2. TYPU

Nékteré novéjsi poznatky upresiuji a dopliuji DeFronzliv oktet, a nabizeji také oporu pro fyziologické
zmény zpusobené kalorickou a sacharidovou restrikci ve vztahu k remisi DM2.

DeFronzuiv oktet

1) jaterniinzulinova rezistence

2) svalova inzulinova rezistence

3) selhavani sekrece beta bunék, redukce poctu
4) inzulinova rezistence tukové tkané

5) snizeny inkretinovy efekt

6) nadprodukce glukagonu a zvysena odezva jater
7) zvysSenad reabsorpce glukdzy v ledvinach

8) rezistence mozku na anorekticky efekt inzulinu

Nové poznatky

* DeFronzovu oktetu predchazi ektopické ukladani tuku

* rozvoj DM2 — ektopicky tuk v jatrech, svalech,
pankreatu

* individudlni nastaveni ,tukového prahu”

* ,zdravd” obezita souvisi s mnozstvim ektopického tuku
* generalizovana lipodystrofie a metabolické poruchy

* kvalita stravy a ucinek na spontanni prijem kalorii

* lipolyza u IR obéznich vyrazné snizena (x DeFronzo)

* lipotoxicita u IR spojena s TAG a ektopickym tukem

* sniZzena jaterni clearance inzulinu

* ,hepatické fizeni” inzulinémie: zvySeny pfijem
sacharidd vs kaloricka a sacharidova restrikce

Zdroj: DeFronzo (2009), Frayn (2002), Taylor (2015), Goosens (2017), Hussain (2019), Hall (2019), Kohutiar (2019), Bojsen-Moller (2018), Lundsgaard (2017), Lim (2011)
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VYSOCE ZPRACOVANA STRAVA

Cerstva studie Hall (2019) poprvé v RCT designu ukazala, Ze pfijem stravy s vysokym zastoupenim vysoce
zpracovanych potravinarskych produktd vede ke zvySeni hmotnosti a tukové tkané.
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SHULMANUV TYM

Chronicky energeticky nadbytek v kombinaci s defekty metabolismu mastnych kyselin v adipocytech
(prekrocCeni PFT) vede ke zvyseni toku mastnych kyselin a ukladani ektopického tuku ve svalech i jatrech.

Energy intake > Energy expenditure

tFattyacid

Ectopic lipid
deposition

Defects in mitochondrial
metabolism, biogenesis,
or both, leading to
decreased fat oxidation

J

Zdroj: Shulman (2014)



SHULMANUV TYM

V kontextu inzulinové rezistence pak sacharidy ve stravé zvysuji hepatickou de novo lipogenezi, a vedou
mj. ke zvySeni triacylglycerolu a snizeni HDL-cholesterolu. Pohyb ma protektivni efekt.
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VIRTA HEALTH

Klinické studie i klinicka doporuceni pouzivaji rlizné definice regrese a remise DM2, a dostatecné snizeni
ektopického tuku zejména v jatrech a pankreatu je obvykle spojeno s vyraznéjsi redukci hmotnosti.

Disease outcomes Criteria and cut-offs used for assignment

Diabetes reversal Sub-diabetic hyperglycemia and normoglycemia (HbA1c below 6.5%), without medications

except metformin

Diabetes partial Sub-diabetic hyperglycemia of at least 1 year duration, HbA1c level between 5.7-6.5%,
remission(12) without any medications (two HbA1c measurements)

Diabetes complete Normoglycemia of at least 1 year duration, HbA1c below 5.7%, without any medications (two
remission(12) HbA1c measurements)

Zdroj: Athinarayanan (2019) 21



DIiRECT

Klinické studie i klinicka doporuceni pouzivaji rlizné definice regrese a remise DM2, a dostatecné snizeni
ektopického tuku zejména v jatrech a pankreatu je obvykle spojeno s vyraznéjsi redukci hmotnosti.

Outcomes

The co-primary outcomes were a reduction in weight of
15 kg or more, and remission of diabetes, defined as HbA,,
less than 6-5% (<48 mmol/mol) after at least 2 months oft
all antidiabetic medications, from baseline to month 12.

Pl -1 - o~ “1 1

Zdroj: DIRECT (Lean 2017) 22



REMISE PREDIABETU

Klinické studie i klinicka doporuceni pouzivaji rlizné definice regrese a remise DM2, a dostatecné snizeni
ektopického tuku zejména v jatrech a pankreatu je obvykle spojeno s vyraznéjsi redukci hmotnosti.

Subjects were considered to have remission of their
pre-diabetes 1f at 6 months they had a fasting glucose of

<100 mg/dL, and a 2-hour glucose level of <140 mg/dL
during a single OGTT.

Zdroj: Stentz (2016) 23



CESKA DIABETOLOGICKA SPOLECNOST (BARIATRIE)

Klinické studie i klinicka doporuceni pouzivaji rlizné definice regrese a remise DM2, a dostatecné snizeni
ektopického tuku zejména v jatrech a pankreatu je obvykle spojeno s vyraznéjsi redukci hmotnosti.

Kritéria pro posouzeni u€inku bariatrické chirurgie na remisi diabetu 2. typu (upravena
evropska doporuceni):

Hodnoti se podle glykémie v zilni plazmé nala¢no a HbA1c (misto HbAlc je mozné pouzit
glykémie ve 120. minuté oGTT).

Caste¢na remise (odpovida modifikované definici prediabetu/poruse glukozové homeostazy)
Glykémie jsou pod diagnostickym prahem pro diabetes (tj. glykémie v zZilni plazmé nalacno
5,6 — 6,9 mmol/l NEBO HbA1lc 39 — 47 mmol/mol NEBO glykémie ve 120. minuté¢ oGTT 7,8
-11,0 mmol/l) nejméné po dobu 1 roku, bez farmakoterapie s vyjimkou metforminu.
Kompletni remise

Normalni glykémie je tfteba potvrdit dvéma ukazateli (glykémie v Zilni plazmé& nalacno je <
5,6 mmol/l a zaroven je HbAlc £ 38 mmol/mol nebo je glykémie ve 120. minuté oGTT
<7,8mmol/l) nejméné po dobu 1 roku, bez farmakoterapie s vyjimkou metforminu.
’rodlouzena remise

Kompletni remise trvajici alespon 5 let.

Po bariatrickém vykonu u nemocného s diabetem ¢i prediabetem je vhodné bez ohledu na
zlepSeni ¢i normalizaci gluk6zové homeostazy pokracovat v podavani metforminu.

Zdroj: CDS (2017a)
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DIiRECT STUDIE

Po prvnim roce dosahlo snizeni hmotnosti o 15 a vice kilogrami 24 % ucastnikul intervencni vétvé (nikdo v
kontrolni vétvi), remise DM2 pak dosahlo 46 % z nich.
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Zdroj: Figure 2 in Lean (2017)



DIiRECT STUDIE

Pravdépodobnost dosazeni remise tzce souvisela s Gspésnosti redukce hmotnosti, podskupina tcastnikd,
ktera dosahla snizeni o 15 a vice kilograml, méla nejvétsi Sanci na remisi DM2.

C
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Zdroj: Figure 2 in Lean (2017)
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DIiRECT STUDIE

Po dvou letech remisi DM2 udrzelo 36 % ucastniku intervencni vétve.

Ubytek hmotnosti >15 kg Remise diabetu 2. typu
30% 60%
25% 2% 50% 46%
20% 40% .\i%
15% 11% 30%
10% 20%
5% : 2% 10% 4% 3%
0% Oo/o— - 0% e
12. mésic 24. mésic 12. mésic 24. mésic
@ |[NT e=@==KONT en@ue |[NT e=@==KONT

Zdroj: JV podle Lean (2017) a Lean (2019)
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KETOGENNI INTERVENCE (VIRTA)

Tym Virta Health (USA) nedavno publikoval vysledky své "kontinudlni vzdalené intervence zahrnujici
nutricni ketézu” po dvou letech — Slo o0 nerandomizovanou kontrolovanou studii a 369 pacientii s DM2.

Long-Term Effects of a Novel
Continuous Remote Care
Intervention Including Nutritional
Ketosis for the Management of Type
2 Diabetes: A 2-Year
Non-randomized Clinical Trial

Shaminie J. Athinarayanan’, Rebecca N. Adams’, Sarah J. Hallberg 2, Amy L. McKenzie',
Nasir H. Bhanpuri', Wayne W. Campbell?, Jeff S. Volek ', Stephen D. Phinney' and
James P. McCarter®*

Materials and methods: An open label, non-randomized, controlled study with
262 and 87 participants with T2D were enrolled in the CCI and usual care (UC)
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.

Zdroj: Athinarayanan (2019) 30



KETOGENNI INTERVENCE (VIRTA)

Virta Health vyuziva k implementaci ketogenni stravy moderni telemedicinu, ktera zahrnuje webovou

aplikaci, domaci méreni a kazdodenni pristup pacientt k podpofre ze strany klinického tymu.

Continuous Care Intervention (CCI)

For the intervention group, participants were advised to achieve
and sustain nutritional ketosis (blood BHB level of 0.5-3.0 mmol
L~1) through sufficient carbohydrate restriction (initially <30g
day~! but gradually increased based on personal carbohydrate
tolerance and health goals). Participants’ daily protein intake was
initially targeted at a level of 1.5g kg™! of a medium-frame ideal
weight body and further individualized based on biomarkers.
Participants were instructed to include sufficient dietary fat
in meals to achieve satiety without tracking energy intake.
Nutrition education directed consumption of monounsaturated
and saturated fat with sufficient intake of omega-3 and omega-
6 polyunsaturated fats. The participants were also encouraged to
consume sufficient fluid, vitamins and minerals including sodium
and magnesium, especially if signs of mineral deficiency were
encountered (e.g., decreased circulating volume) (10).

Zdroj: Athinarayanan (2019)

The CCI participants were provided access to a web-
based software application (app), which was used to provide
telemedicine communication, online resources and biomarker
tracking tools. The participants used the app to upload and
monitor their reportable biomarkers including body weight,
blood glucose and beta-hydroxybutyrate (BHB). Biomarkers
allowed for daily feedback to the care team and individualization
of patient instruction. Frequency of reporting was personalized
over time based on care needs. The web-based app was also
used by participants to communicate with their remote care team
consisting of a health coach and a medical provider. The remote
care team provided education and support regarding dietary
changes, behavior modification techniques for maintenance of
lifestyle changes, and directed medication changes for diabetes
and antihypertensive medications. Education modules covered
core concepts related to the dietary changes for achieving
nutritional ketosis, and adaptation to and maintenance of the diet
(10). Participants selected their preferred education mode (CCI-
virtual, n = 126 or CCI-onsite, n = 136) during recruitment. The
CCI-virtual group received care and education primarily via app-
based communication. The CCI-onsite group also received care
and education via clinic-based group meetings (weekly for 12
weeks, bi-weekly for 12 weeks, monthly for 6 months, and then
quarterly in the second year). All participants had access to the
app for communication with their care team, online resources,
biomarker tracking and the opportunity to participate in an
online peer community for social support.

31



KETOGENNI INTERVENCE (VIRTA)

Mezi Gcastniky intervencni vétve (n=262) bylo asi 30 % pacientid na inzulinu.

DIABETES MEDICATION

Any diabetes medication, excluding metformin (%)

CCl-all education 262 56.87 + 3.07

Usual Care 87 66.67 + 5.08

CCl-all vs. usual care —9.80 + 5.94
Sulfonylurea (%)

CCl-all education 262 23.66 £+ 2.63

Usual Care 87 2414 + 4.61

CCl-all vs. usual care —0.47 £5.28
Insulin (%)

CCl-all education 262 29.77 + 2.883

Usual Care 87 45,98 + 5.37

CCl-all vs. usual care —16.21 &+ 6.07

Zdroj: Athinarayanan (2019)



KETOGENNI INTERVENCE (VIRTA)

Ackoliv mezi prvnim a druhym rokem doslo k mirnému zvySeni HbA1C i hmotnosti, dosazené vysledky
zUistavaji s ohledem na koncept ketogenni diety bez kalorického omezeni radikalni.
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KETOGENNI INTERVENCE (VIRTA)

Regrese DM2 dosahlo 53 % ucastnik(, remise 17 %, a kompletni remise 6 % Gcastnikli v intervencni vétvi.
Kontrolni vétev zaznamenala 2 Gcastniky v ¢astecné remisi, zadného v kompletni remisi.

Diabetes Status

All within-group changes and between-group differences in
diabetes status among the CCI and UC group participants
appear in Supplementary Table 4 (intent-to-treat analyses were
conducted, all below ns = 262). The proportion of participants

meeting the defined criteria for diabetes reversal at 2 years
in the CCI group, whereas
no change was observed in the UC group. Diabetes remission
(partial or complete) was observen
the CCI group and two (2.4%) of the UC participants at 2 years.

Complete remission was observedfin 17 (6.7%) CCI participants

and none (0%) of the UC participants at 2 years.

Zdroj: Athinarayanan (2019)



KETOGENNI INTERVENCE (VIRTA)

Primérna denni davka inzulinu v intervencni vétvi klesla o 81 % z 82 na 15 mezindrodnich jednotek.

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

bu
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 x 107>) but not in UC participants
(+19% from 103.8 to 123.5 U/day, P = 0.29). Among completers

Zdroj: Athinarayanan (2019)
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KETOGENNI INTERVENCE (VIRTA)

Az 60 % pacienti v intervencni vétvi uzivajicich inzulin na zacatku studie (n=57) inzulin zcela eliminovalo,
dalsich 30 % pacientt snizilo davky inzulinu.

100% . I New
Increased
80% . No Change
. Decreased
, B ciiminated
40%
20%
0% s — g S = s =
1 Metformin

Sulfonylurea Insulin SGLT-2 Thiazolidinedione DPP-4 GLP-
n=50 n=57 n=24 n=8 n=28 n=36 n=157

@)

Frequency of dosage change among users

Zdroj: Athinarayanan (2019) 36



CO JE TO NiZKOSACHARIDOVA (LCHF) STRAVA

Mezi prvni zminky o nizkosacharidové stravé v Iékarské literature patri Rollo (1797) a ”prisné masita
strava”, o které Josef Thomayer v roce 1908 psal jako o hlavnim terapeutickém vykonu u diabetu.

,Leceni. Rollo doporucil v r. 1797 pfri
diabetu prisnou masitou stravu. Tohoto
druhu dieta je dodnes hlavnim terapeutic-
kym vykonem nasim pfi nemoci této. PYi
masité strave ve veliké vétsiné pripadu
mnozstvi vylouceného cukru se zmensi,
v mnohych pak pfipadech Uplné z moci
vymizi. Jisti tedy smi Cisté masité polévky,
vseho druhu maso, maslo, slaninu (pone-

Zdroj: Rollo (1797) in Broz (2006)

vadz diabetik nema tratiti na vaze a chrad-
nouti, jelikoz by si zivot ohrozil, ma zejme-
na Ucast masla a tukd v potrave byti pokud
MozNno znacna), vejce, syr, Cistou smeta-
nu, rosoly, ofechy, houby, mandle, smi piti:
kavu neslazenou Cistou Ci se smetanou,
podobna the, trpka vina (napr. rakouska),
mineralni vody, dale smi jisti takove zele-
niny, které neobsahuji cukry (Spenat,
okurky, chrest), v malém mnozstvi mrkey,
jahody a maliny. Pri takovéeto dieté se vSak
nemocnemu obycejneé po moucné potra-
ve zasteskne.” [3]
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CO JE TO NiZKOSACHARIDOVA (LCHF) STRAVA

Nizkosacharidova (LCHF) strava je zaloZena na konzumaci kvalitnich zdroju bilkovin (maso, ryby, vajicka,
vnitfnosti, mlécné vyrobky, orechy, seminka), které vétSinou obsahuiji i dostatek tukd, a zeleniny.

Zdravé tuky z rostlin

o = = [ FATS&OILS

Ovoce s nizkym obsahem cuk

2 e e MEAT & DAIRY

Zelenina bez Skrobu

Setrné chovana zvifata VEGETABLES

e . - > 7 p
HE Sa T @ © GRAINS

Zdroj: Ted Naiman, Vyjidak (2018) na Neslazeno.cz
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MAKRONUTRICNI SLOZENI (TROJPOMER)

BéZna vyvazena strava obsahuje obvykle 55 % energie v sacharidech, 30 % v tucich a 15 % v bilkovinach
(STB pomér 55:30:15). Nizkosacharidova strava ma napft. STB 10:75:15, obvykle do 130 g sacharidti denné.

Béznd strava [ /=
Lowcarb (udrzeni) - -
Lowcarb (hubnuti) [ - '1I=

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

m Sacharidy Tuk (talif) m Tuk (zdsoby) m Bilkoviny

Zdroj: Vyjidak (2018) na Neslazeno.cz 39



VYSOCE ZPRACOVANE POTRAVINARSKE PRODUKTY

Dobfre sestavena nizkosacharidova strava nezahrnuje komercni produkty/pripravky, které nahrazuji
zakladni a minimalné zpracované potraviny nebo dokonce kompletné stravu.

vejce, syry a dalsi mlécné vyrobky. Kvalitne sestavena
strava vychazi ze zakladnich, co nejméné prumyslové
upravenych potravin s minimem pfidanych latek, proto
vylucuje i vétsinu béznych uzenin. Do této stravy také
nepatf|zadné komercni pripravky nahrazujicijidlo}- pro-
teinove praskove napoje apod. Prisnejsi varianta LCHF

/ V7o 1 e 1O 1 ™~ o~ 7 1 \ ] (V4 v 71

Zdroj: Krejci (2018) 40



DIiRECT PROGRAM

Jistou vyjimku tvori klinicky ovéreny program DIiRECT zaloZzeny na nizkoenergetickych produktech (napoje,
polévky, tyCinky) a edukaci ke zdravému zivotnim stylu, ktery ukazal radikalni vysledky remise DM2.

100 4 Year 1: odds ratio 19-71 (95% Cl 7-79-49-83; p<0-0001)
Year 2: odds ratio 25-82 (95% CI 8-25-80-84; p<0-0001)
T 80
=
.0
£
@ 60—
2
I 45-6%
<
o 40 35-6%
c
©
2
£ 04
4-0% 3-4%
I | I
0 T
n 6 5 68 53
Year1 Year 2 Year1 Year 2
h N 4 h N\
Control Intervention
(n=149) (n=149)

Zdroj: Flgure 2 in Lean (2019)

Procedures

The intervention programme (Counterweight-Plus),
delivered entirely within a routine primary care setting by
a trained NHS dietitian or nurse (as available locall
consisted of total diet replacement (825-853 kcal per day

formula diet) for 3-5 months (flexible duration to allow
or 1ndividual goals and circumstances), stepped [00¢
reintroduction (6-8 weeks), and then structured support
for weight-loss maintenance.” For the maintenance phase,

~ 1 ~ 1 P
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CHARVATOVA DIETA

Podobnou nizkoenergetickou dietou byla také tzv. Charvatova dieta, slozena prevazné ze zakladnich a
minimalné zpracovanych potravin, obsahujici priblizné 60 g sacharidli a 1000 kcal na den.

ni atrézii, oznacovany dnes jako Bardettiv-Biedltiv syndrom (Biedl], 1922). Pfed témér
80 lety navrhl profesor Josef Charvat reduk¢ni dietu. Charvéatova dieta ma energeticky
obsah 3700-4200 kJ a obsahuje 70 g bilkovin, 60 g sacharidd a 40 g tukd. Charvat

ve své dieté doporucuje 100 g libového hovéziho masa, 80 g libové Sunky, 1 suchar,
2 vejce, 100 g brambor, 200 g ovoce, 300 g zeleniny, 10 g mdsla a 100 g mléka. Ve
sve dobe tato dieta bezpochyby predstavovala moderne koncipovanou dietoterapii
obezity. Dnes bychom méli vyhrady k vy$simu obsahu cholesterolu a niz§imu obsahu
sacharidd v této dieté.

Nizkosacharidova strava neni v lé¢bé diabetu novin-
kou. V predinzulinové éfe byla jednou z prvnich |éCeb-
nych metod diabetu. Také u nas byla pouzivana v |écbé

obezity a diabetujzakladatelem ceské endokrinologie
prof. J. Charvatem. S rozSifenim farmakologickych moz-

Zdroj: Krejci (2018), Hainer (2011) 42



POSTAVENI NiZKOSACHARIDOVE STRAVY V CR (DIABETES)

Moznost stravy s vyloucenim pridanych cukrd, omezeni Skrobi atd (LCHF) v doporuceni pro téhotenskou
cukrovku je v praxi vyuzivana podle individualnich potreb kontroly glykémie a tolerance ze strany Zen.

GESTACNI DIABETES MELLITUS

Doporuceny postup screeningu, gynekologické, perinatologické, diabetologickeé a
neonatologické péce 2017

Material je konsenzualnim stanoviskem Ceské gynekologické a porodnické spole¢nosti
(CGPS), Ceské diabetologické spole¢nosti (CDS) a Ceské neonatologické spoleCnosti CNS)
Ceské lékarské spolecnosti Jana Evangelisty Purkyné (CLS JEP)

Strava s vylou€enim ptidanych cukri, omezenim skrobt, umirnénou konzumaci ovoce a
dostate¢nym piijmem kvalitnich tuk, bilkovin a zeleniny vede k lepsi kompenzaci GDM a

zajisti adekvatni vyZivu pro matku i1 plod bez nutnosti preventivni suplementace potravinovymi
doplnky.

Zdroj: €DS (2017b) strana 7 43



POSTAVENI NiZKOSACHARIDOVE STRAVY V CR (DIABETES)

Doporuceny postup pro diabetes 2. typu z roku 2012 predepisuje pro pacienty stravu obsahujici 44 — 60 %
kalorického pFijmu v sacharidech, pfi 2000 kcal/den pf¥iblizné 215 az 290 gramu sacharidi denné.

Tab. 1: VyZivova doporuceni pro pacienty s diabetem

Parametr Doporuceni
. Redukuje se u osob, které maji BMI >25 kg/m?, obvykle neni nutné regulovat u osob s BMI

Energie 5
18,5-25 kg/m

Tuky <35%
z celkové energie

Cholesterol <300 mg/den

Nasycené mastné kyseliny < 7 % z energetického pfijmu

Trans nenasycené mastné kyseliny < 1% z energetického pfijmu

Polyenové mastné kyseliny < 10 % z energetického pfijmu

Monoenové mastné kyseliny 10—20 % z energetického pfijmu, pokud je dodrzena celkova spotieba tuk( do 35 %

n-3 polyenové mastné kyseliny Tydnve 2-3 porce ryby a pouzivani rostlinnych zdrojd n-3 mastnych kyselin pokryva Zadouci
spotrebu

Sacharidy bér sacharidovych potravin bohatych na vlakninu

Zdroj: Tabulka 1 v DS (2012)



POSTAVENI NiZKOSACHARIDOVE STRAVY V CR (DIABETES)

Nizkosacharidové typy stravy (pod 130 gramu sacharidli denné) jsou soucasné vyslovné nedoporuceny,
aby byla zajisténa funkce centralni nervové soustavy bez nutnosti glukoneogeneze z proteinti nebo tukd.

ovoce, a celozrnné potraviny). Na druhé strané se u pacien-
td s diabetem nedoporucuje dieta s velmi nizkym obsahem

sacharidu (pod 130 g/den) pro zajisténi funkce CNS bez nut-
nosti glukoneogeneze z proteinu nebo tuku. Monitorace

Zdroj: CDS (2012) dle DMEV, strana 238 45



Bariatricka chirurgie
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BARIATRICKA CHIRURGIE

Snizeni hmotnosti po bariatrické (metabolické) chirurgii byl dlouho obecné povazovan za hlavni
mechanismus ucinku bariatrie na kompenzaci DM2. Nové poznatky odkryvaji roli inkretinovych hormont.

(A) Roux-en-Y gastric bypass
ER— Gastric pouch
1 ' o )
Intestinal Adaptations e W o W
D - _Roux limb

—

after Bariatric Surgery:
Conseguences on Glucose

Homeostasis

Common limb

Jean-Baptiste Cavin,' André Bado,' and Maude Le Gall'*
(B) Vertical sleeve gastrectomy
Esophagus
M\ \| Pylorus \

! Stomach M (Sslaeztvréc
Duodenum \ / N
- Pl | .

) Jejunum & J

3

Zdroj: Cavin (2017)



BARIATRICKA CHIRURGIE

Uz tyden po RYGB chirurgii, tedy pred dosazenim vyraznéjsi redukce hmotnosti, dochazi k markantnimu
zvysSeni GLP-1 a naopak razantnimu snizeni GIP, nalac¢no i postprandidlné.

Research Article

Effect of Modified Roux-en-Y Gastric Bypass Surgery on GLP-1,
GIP in Patients with Type 2 Diabetes Mellitus

35 ¢ 900
. 800} &
— 700
S 25+ g
i E 600
= 20} =
-'ﬁ 20 -"-‘f 500
5 15F 2 400 .
) =¥
10} = 300 ;_K!\ _ _ _
2 sl = 200} = ———%
0 1 ' 'l 1 J 100
0 months 1 week 1 month 3 months 6 months 0 . . . .
Times after operation 0 months 1 week 1 month 3 months 6 months
‘ ‘ Times after operation
—4— FGLP-1 o FGIP
Figure 1: FGLP-1 levels before and after the surgery. Figure 2: FGIP levels before and after the surgery.

Zdroj: Xiong (2015) 48



n ZlepSeni kompenzace DM2 bez redukce hmotnosti
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STRAVA SE SNiZENYM OBSAHEM SACHARIDU

Studie Skytte (2019) zjistovala, zda lze snizit glykovany hemoglobin HbA1lc a jaterni tuk u pacientt s
diabetem 2. typu, v podminkach bez snizeni hmotnosti.

ARTICLE m

Check for

A carbohydrate-reduced high-protein diet improves HbA . updates
and liver fat content in weight stable participants with type 2
diabetes: a randomised controlled trial

Methods The primary outcome of the study was change in HbA;.. Secondary outcomes reported in the present paper include
glycaemic variables, ectopic fat content and 24 h blood pressure. Eligibility criteria were: men and women with type 2 diabetes,
HbA . 48-97 mmol/mol (6.5-11%), age >18 years, haemoglobin >6/>7 mmol/l (women/men) and eGFR >30 ml min_ ' (1.73 m) %
Participants were randomised by drawing blinded ballots to 6 + 6 weeks of an iso-energetic CRHP vs CD diet in an open label,
crossover design aiming at body weight stability. The CRHP/CD diets contained carbohydrate 30/50 energy per cent (E%), protein
30/17E% and fat 40/33E%, respectively. Participants underwent a meal test at the end of each diet period and glycaemic variables,
lipid profiles, 24 h blood pressure and ectopic fat including liver and pancreatic fat content were assessed at baseline and at the end of
each diet period. Data were collected at Copenhagen University Hospital, Bispebjerg and Copenhagen University Hospital, Herlev.

Zdroj: Skytte (2019) 50



STRAVA SE SNiZENYM OBSAHEM SACHARIDU

Studie Skytte (2019) zjistovala, zda lze snizit glykovany hemoglobin HbA1lc a jaterni tuk u pacientt s
diabetem 2. typu, v podminkach bez snizeni hmotnosti.

12 tydn( (2 x 6 tydn( v crossover designu)

30 ucastnik

A) Carbohydrate-reduced high protein diet (CRHP) - STB 30:40:30
VS

B) Control diet (CD) - STB 50:33:17

Primarni ukazatel: glykovany hemoglobin (HbA1c)

Zdroj: Skytte (2019)
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STRAVA SE SNiZENYM OBSAHEM SACHARIDU

Ackoliv doslo k mirnému snizeni hmotnosti u obou vétvi, icastnici v experimentalni vétvi snizili HbAlc
priimérné o 5 mmol/mol.

Q
O

A HbA, . (mmol/mol)
A Fasting
triacylglycerol (mmol/l)

'10 I I I I I 1 '15 T I I I I 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6

Time (weeks) Time (weeks)

White squares, CRHP diet;'black
triangles, CD diet

Zdroj: Fig 2 in Skytte (2019) 52



STRAVA SE SNiZENYM OBSAHEM SACHARIDU

Ackoliv doslo k mirnému snizeni hmotnosti u obou vétvi, icastnici v experimentalni vétvi snizili HbAlc
priimérné o 5 mmol/mol.

9]
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° —
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White squares, CRHP diet;'black
triangles, CD diet

Zdroj: Figure 2 in Skytte (2019) 53



STRAVA SE SNiZENYM OBSAHEM SACHARIDU

Dulezitym zjisténim bylo i vyrazné snizeni ektopického tuku v jatrech na experimentalni dieté, coz
odpovida novéjSim poznatkiim o roli samotné sacharidové restrikce na energeticky metabolismus.

30 _ * %

~~~ 25 .
>
S 20- S
©
E —~
= 154 .
8 N\
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Q
Q |

- e ~— |

| | | |
Baseline End of treatment Baseline End of treatment
CRHP diet CD diet

Zdroj: Figure 4 in Skytte (2019) 54



PORADI POTRAVIN V POKRMU

Alpana Shukla se ve svém vyzkumu vénuje efektu ¢asového poradi potravin na regulaci glykémie. Vychazi
z toho, Ze pro nékteré pacienty muze byt zména poradi potravin velmi snadno proveditelna.

Open Access Original research

SRS Carbohydrate-last meal pattern lowers
Diabetes

vy | postprandial glucose and insulin
& Care excursions in type 2 diabetes

Alpana P Shukla,’ Jeselin Andono,"? Samir H Touhamy,"? Anthony Casper,’
Radu G lliescu,’ Elizabeth Mauer,® Yuan Shan Zhu,* David S Ludwig,’
Louis J Aronne’

Zdroj: Shukla (2017) 55



PORADI POTRAVIN V POKRMU

16 ucastnikd v cross-over randomizované studii konzumovalo identické pokrmy béhem tfi samostatnych
dnli vidy jeden tyden od sebe po 12hodinovém lac¢néni.

1. Carbohydrate first (CF) (ciabatta bread and orange

Meal composition L . . .
juice) over 10min, a 10min rest interval, and

Orange juice (no pulp) 1209 then protein (skinless grilled chicken breast) and
Ciabatta bread 09 vegetables (lettuce, tomatoes and cucumber with
Butter (unsalted) 59 Italian vinaigrette) over 10 min.
Chicken breast (skinless, 150 g 2. Protein and vegetables first over 10 min, a 10 min rest
flame grilled) interval, and then carbohydrate over 10 min (carbo-
Lettuce (Romaine) 45 g hydrate last (CL)). S
Tomatoes 50 g 3. Allmeal components togetherasa sapcliwmh with eaclh
Cucumber (with skin) 759 half Consumed with h?llf the orange Juice over 10 min
and a 10min interval in between (sandwich (S)).

Salad dressing (Italian, fat free) 15¢
Calories (kJ) Protein (g) Fat(g) Carbohydrate (g)

2403.42 55.30 0.62  64.47

Zdroj: Shukla (2017) 56



PORADI POTRAVIN V POKRMU

Poradi potravin v ramci identického izokalorického pokrmu ma vliv na postprandialni glykémii, inzulinémii
i sekreci GLP-1, coz prispiva ke zlepSeni kompenzace u pacientii s DM2.

¥£,0,0
195 - CF

¥,0,0 e 110
—_
=) — 90
= o
S £
£ =70 o
~ =
o 145 1 =
wn
= i=
>} = 50 {
= =
— wn
& =

30 -
95 r r r r r r 10 4 r r r r r r
0 30 60 90 120 150 180 0 30 60 20 120 150 180
Time (min) Time (min)

Table 2 Incremental areas under the curves (IAUCs) (0—180 min) during the three visits
Time (min)tt Carbohydrates first (CF) Carbohydrates last (CL) Sandwich (S)

Glucose iIAUC 0-180 372.0+£50.2§ 173.4+27.88 310.08+46.09]
(mmol/Lxmin)*

Insulin IAUC 0-180 67850.6+6959.6§ 51074.2+6231.7§ 61541.0£7295.7
(pmol/Lxmin)*

Glucagon-like peptide-1 iAUC 0-180 763.8+150.0§ 1057.4+99.4§ 956.1+136.3

(pmol/Lxmin)*

Zdroj: Figure 1 a Table 2 in Shukla (2017)
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PORADI POTRAVIN V POKRMU

Poradi potravin v ramci identického izokalorického pokrmu ma vliv na postprandialni glykémii, inzulinémii
i sekreci GLP-1, coz prispiva ke zlepSeni kompenzace u pacientii s DM2.

CONCLUSIONS

In this study, we demonstrated that the temporal sequence
of carbohydrate ingestion during a meal has significant
impact on postprandial glucose regulation. These find-
ings confirm and extend results from our previous pilot
study“; the inclusion of a third nutrient order condition,
a sandwich, had intermediate effects on glucose excur-
sions compared with CL versus CF.

Previous studies investigating the effect of premeal
ingestion of whey protein have demonstrated that the
glucose-lowering effect is accompanied by an insuli-
notropic response.’ ” In contrast, our results demon-
strate that consumption of protein and vegetables first,
followed by carbohydrate, reduces both postmeal glucose
and insulin excursions, suggesting that the CL meal
pattern requires less insulin controlling for carbohydrate
amount.

Zdroj: Shukla (2017)

Moditfying the rate of nutrient absorption is a ther-
apeutic principle of particular relevance to diabetes.
A plausible explanation for the attenuated glycemic
response observed with the CL meal pattern is delayed
gastric emptying and consequently slower rates of carbo-
hydrate absorption, a mechanism that would not be
entirely mediated by GLP-1. The finding of lower insulin
iIAUC in the context of increased GLP-1 excursions
contrasts with the effect of protein preloads that augment
both GLP-1 and insulin secretion®’'* and suggests a role
for vegetable fiber in moderating this response.
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REMISE METABOLICKEHO SYNDROMU

Studie Hyde (2019) ukazala, Ze nizsi pfijem sacharidi ve stravé ma priznivéjsi vliv na ukazatele

metabolického syndromu i bez snizeni hmotnosti.

Dietary carbohydrate restriction improves
metabolic syndrome independent of
weight loss

Parker N. Hyde," Teryn N. Sapper,’ Christopher D. Crabtree,’ Richard A. LaFountain,’
Madison L. Bowling," Alex Buga,' Brandon Fell,' Fionn T. McSwiney,? Ryan M. Dickerson,’
Vincent ). Miller,’ Debbie Scandling,’ Orlando P. Simonetti,? Stephen D. Phinney,*
William ). Kraemer," Sarah A. King,® Ronald M. Krauss,® and Jeff S. Volek’

Zdroj: Hyde (2019), ClinicalTrials.gov
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https://clinicaltrials.gov/ct2/show/NCT02918422

REMISE METABOLICKEHO SYNDROMU

Studie testovala tfi typy stravy s rliznym prijmem sacharidli (6-32-57 %) a tukul (74-48-23 %) pfi
konstantnim pFijmu bilkovin (20 %). Nejnizsi prijem sacharidli vedl k remisi MetS u poloviny ucastnikd.

Order Randomized

A —

MC

Washout

A Feeding #1 5 Feeding #2 Feeding #3
Dl Low-CHO Hab]tual Moderate-CHO High-CHO
Run-In (LO) Diet MC (HO)
Week: 1 4 6
\ ﬁ ﬁ Testing ﬁ
B
2950 kcal/day

VoEAT

Y-S

HC

100 g SFA/d 70 g SFA/d 40 g SFA/d

Figure 2. Overview of study design and experimental diets. (A) Experimental approach. (B) Macronutrient distribution

and daily saturated fat intake of controlled diets.

Zdroj: Fig. 2 a 3 in Hyde (2019)
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FREKVENCE JEZENI

Kahleova (2014) se zabyvala otazkou, zda na hypokalorické dieté mtize hypokaloricka dieta mit odlisSny
efekt na kompenzaci DM2 v zavislosti na tom, do kolika jidel denné je rozlozena (6x vs 2x).

Diabetologia
DOI 10.1007/s00125-014-3253-5

ARTICLE

Eating two larger meals a day (breakfast and lunch) is more
effective than six smaller meals in a reduced-energy regimen
for patients with type 2 diabetes: a randomised crossover study

Hana Kahleova - Lenka Belinova - Hana Malinska - Olena Oliyarnyk -
Jaroslava Trnovska - Vojtech Skop - Ludmila Kazdova - Monika Dezortova -
Milan Hajek - Andrea Tura - Martin Hill - Terezie Pelikanova

Zdroj: Kahleova (2014b) 61



FREKVENCE JEZENI

Dva pokrmy denné vedly k podstatné vétSimu ubytku hmotnosti i glykemie nalacno, a v kontextu DM2 tak

pribyl dalsi dlikaz, Ze pro dobrou kontrolu glykémie neni nutné jist 5-6x denné.
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n Dlouhodobé udrzeni snizené hmotnosti
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VEGETARIANSKA STRAVA U DM2

Udrzeni snizené hmotnosti je obecné povazovano za zasadni, nicméné nékteré studie naznacuiji, Zze napr.
kompenzace DM2 mérend pomoci HbA1lc se mtiZze vyrazné zhorsit i bez odpovidajiciho zvySeni hmotnosti.
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DIABETES PREVENTION PROGRAM

Udrzeni snizené hmotnosti bylo obtizné i pro ucastniky Diabetes Prevention Program studie, priblizné po

péti letech se opétovny nartist zastavil na -2 kg oproti ptivodni hmotnosti.
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LOOKAHEAD

Podobné v rozsahlé randomizované studii LookAHEAD (2013) ucastnici v intervencni vétvi mezi prvnim a
patym rokem sledovani pribrali znovu priblizné polovinu snizené hmotnosti.
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Prakticka doporuceni
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PRAKTICKA DOPORUCENI

1. Remise DM2 na prvnim misté. Lékar pacienta s prediabetem/DM2 by mél védét o mozZnostech remise.
2. MozZnosti remise je vice — nizkoenergeticka dieta, ketogenni strava, bariatricka chirurgie.

3. Hlavni mechanismy zahrnuji mj. snizeni ektopického tuku z jater, pankreatu a svalové tkaneé.

4. Kompenzaci DM2 lze zlepsit i bez zmény hmotnosti — poradi potravin, makronutricni slozeni.

4

5. Udrzeni snizené hmotnosti muze byt velkou vyzvou — vice moznosti, vétsi Sance?

Zdroj:
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