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Etiologie a patogeneze

I/ e

X Hlavni pricinou vzniku obezity je pozitivni energeticka bilance
(nepomér mezi energetickym prijmem a vydejem)

X Dedicné faktory
X Endokrinopatie (Cushinguv sy, hypothyredza, hypopitutarismus,..)
X Psychosocialni faktory

X Léky (PAD, insulin, thyreostatika, glukokortikoidy, estrogeny,
antidepresiva, ..)



Porucha vyzivy ze zvyseného prijmu potravy
v dusledku nevhodnych navyku pfi jidle

e Jednorazova konzumace
vetsich kvant potravy
* VVynechavani snidaneé

* Nibbling (,,uzdibovani”
nevedoma konzumace napr.
pri sledovani TV)

* Pfijem potravy pfri stressu (na
uklidnénti)

* Syndrom nocniho prejidani

e Zvysena rychlost konzumace
potravy




Klinicky obraz a diagnostika

* Vlyjadreni stupné nadvahy pomoci indexu télesné hmotnosti BMI — Body Mass
Index

— vaha (kg) + vyska? (m) = BMI
- dle BMI muzeme urcit zdravotni rizika spojena s obezitou:

18,5 -24,9 normalni minimalni
25,0—29,9 nadvaha

< 26,9 nizka

> 27 lehce zvysSena
30,0-34,9 obezita I. stupné vysoka
35,0-39,9 obezita Il. stupné vysoka

> 40 obezita lll. stupné velmi vysoka



NiannnctickA kritéria - O/ tiilen
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Oliveros E, Somers V, Sochor O, Goel K, Lopez-Jimenez F: The concept of normal weight obesity. Progress in cardiovascular diseases, 2014, 56, 426-433

Biospace: Standard body fat percent is 15 % (range 10 - 20) for men and 23 % (range 18 - 28) for women

Human Kinetics: http://www.humankinetics.com/excerpts/excerpts/normal-ranges-of-body-weight-and-body-fat
This is an excerpt from Sport Nutrition, Second Edition, by AskerJeukendrup, PhD, and Michael Gleeson, PhD

Table 13.1 Body fat percentages for males and females and their classification

Males Females Rating
>-10 8-15 Athletic
11-14 16-23 Good
15-20 24-30 Acceptable
21-24 31-36 Overweight
=24 =37 Obese
Table 13.2A Body fat percentage forthe average population
Age Upto 30 30-30 o0+
Females 14-21% 15-23% 16-25%
Males 9-15% 11-17% 12-19%




Male BOdy Fat Chart Female
20-39 40-59 60-79 AGE 20-39 40-59 60-79

40%
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[ Junderfat [l Athletic [lllFit | |Healthy [ Overfat [ Obese

Body Fat Percentage

The above image shows what classification most western countries give to varying

levels of body fat percentage. These classifications are:



Diagnosticka kriteria — obvod bricha

-W
ﬂ 94 - 102 > 102
<80 80 - 88 > 88

WHO- Riziko metabolickych kompilkaci:

Substantially
OK Increased increased

Men <94 94.1-102 > 102

women < 80 80.1-88 > 88




Diagnosticka kriteria — WHR

Moderate
risk

Low risk

<0.95 0.95-1.00 >1.00
<0.80 0.81-0.85 > 0.85
|dedl (zdravi a plodnost): Muzi 0.9, Zeny 0.7
Definice abdominalniobezity
WHO NIDK WHO - Lean USDA (in Sochor
steps publ.894 Lear)
Musi >0.90 | >1.00 >1.00 >0.95 >0.95 > 0.90
. 0.80 0.85
Fany >0.86 > 0.80 >0.85 > 0.80 g =




Mira obesity celosvetove roste

Men BMI =30 kg/m? Women BMI =30 kg/m?2
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Globalni prevalence obezity: 2016
Age-standardised adjusted estimates for adults with BMI 230 kg/m?

Prevalence of obesity, >18 years — Female!? Prevalence of obesity, >18 years — Male?

Prevalence (%) B 230 . 20-29.9 ] 100-199 [ ] <10.0 or no data available

BMI, body mass index

1. World Health Organisation, Prevalence of obesity in ages 18+ females, 2016. Available at: http://gamapserver.who.int/mapLibrary/Files/Maps/Global Obesity 2016 Female.png (Last accessed: February 2019);
2.World Health Organisation, Prevalence of obesity in ages 18+ males, 2016. Available at: http://gamapserver.who.int/mapLibrary/Files/Maps/Global Obesity 2016 Male.png (Last accessed: February 2019).



http://gamapserver.who.int/mapLibrary/Files/Maps/Global_Obesity_2016_Female.png
http://gamapserver.who.int/mapLibrary/Files/Maps/Global_Obesity_2016_Male.png

Jde o nahodny vzorek brnénské populace ve véku
25-64 let.

Ucastnici studie byli osloveni na zakladé databazi
zdravotnich pojisStoven

Kardiovize

Brno 2030

metodika pouzita jako u post-MONICA studie

bylo stanoveno procento télesného tuku
bioimpedancni metodou pristrojem InBody 370




* obezita 17.4% dle BMI e zmnozena tukova tkan i pfi
Stru ktu ra normalni hmotnosti

v s ) ha 34.7% dle BMI normal weight obesity
brnenSke * dohromady 52.1% (WHO 21.5 % (definice dle
pro CR 63.4%, SR 61.0%) Gallagherové)
populace

e dle obvodu pasu je pak
obéznich 31.59%.

* obezita podle télesného
tuku 49.7%




Doba preziti klesa se stoupajicim BMI

Normalni BMI =
témeér 80% sance
na dosahnuti 70 let
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Data are based on male subjects; n=541,452

Prospective Studies Collaboration. Lancet 2009;373:1083—-96



HUNT and UK Biobank studies
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Mozna vysvetleni

* Obézni lépe toleruji katabolismus provazejici akutni stavy, diky
zasobam lépe toleruji pokles vahy (,, tlusti budou hubeni a hubeni

studeni®)

* Obézni se ,zdravym® metabolickym profilem maji nizsi
kardiovaskularni riziko nez hubeni s vice riziky

e Koureni: obézni nekurak ma lepsi profil nez hubeny kurak
 Svalova hmota je jinak metabolicky aktivni nez tuk
* Chronické onemocnéni muze vést k poklesu vahy



Prezivani pacientu na chirurgickych JIP
(Wacharasint et all 2016)
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- Obese (n=329)

-= QOverweight (n=858)
==+ Normal BMI (n=2624)
— Underweight (n=768)

Probability of Survival (%)

*p<0.001
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14 21 28
Days alive

=« Obese class Il (n=72)

== (Obese class Il (n=55)

== (Obese class | (n=202)

== QOverweight (n=858)
--- Normal BMI (n=2624)
— Underweight (n=768)



Neni BMI jako BMI
(BMI 33kg/m?)




Obezit je asociovana s mnohocetnv

Metabolickymi, mechanickymi a mentalnimi

:mi komplikacemi

Sleep apnoea

Metabolické Deprese CVD and rizikové faktory
; M # & ° . CMP
Uzkost s ¢ A 3 » « Dyslipidemie
Mechanicke -' 28 N\

| e Lo O  Hyperteze

Ashma | a’ R « ICHS

f | @y AN « Srdedni selhavani

Mentalni NAFLD SN « Plicni embolie

ZI. kameny ' Chronické bolesti zad

N&dory* Neplodnost Typ 2 diabetes mellitus
| Prediabetes

Inkontinence

Fyziologické funkce

Tromboza

CVD, cardiovascular disease; NAFLD, non-alcoholic fatty liver disease =g BTN
*Including breast, colorectal, endometrial, esophageal, kidney, ovarian, pancreatic and prostate

Adapted from Sharma AM. Obes Rev. 2010;11:808-9; Guh et al. BMC Public Health 2009;9:88; Luppino et al. Arch Gen Psychiatry 2010;67:220-9; Simon et al. Arch Gen Psychiatry 2006;63:824—-30; Church et al.
Gastroenterology 2006;130:2023-30; Li et al. Prev Med 2010;51:18-23; Hosler. Prev Chronic Dis 2009;6:A48



Pickwickuv syndrom

* Prvni popis Charles
Dickens

* \/lyrazné obézni pacienti

* Hypoventilace

* Respiracni insuficience

» Casta koincidence se
syndromem spankové
apnoe




Obezita je asociovana s radou nemoci

Relativni riziko je v porovnani s jedinci s normalnim BMI

14 -
12.4

B Male
10 o M Female

Pooled relative risk

Type 2 diabetes Coronary heart Congestive heart Hypertension Stroke Osteoarthritis Gallbladder disease Asthma
disease failure

Study-specific unadjusted relative risks (RRs) on the log scale comparing overweight with normal and obesity with normal were weighted by the inverse of their
corresponding variances to obtain a pooled RR with 95% confidence intervals (Cl). Dotted line indicates relative risk in the normal population.

Guh et al. BMC Public Health 2009;9:88



Pacienti s normalni vahou maji 2.5x vyssi
sanci na hypertenzi nez pacienti
s podvahou.

Vysledky

Vék, BMI a Pacienti s nadvahvou maji g.6x vy$si Sanci
na hypertenzi nez pacienti s normalni
hypertense VAhou.

v Brné

Pacienti s obezitou maji 3.2x vyssi sanci
na hypertenzi nez pacienti s nadvahou.




Riziko vzniku nékterych nadoru roste v nejvyssi BMI kategorii’

Relative risk

11 11

h : i . A
Oesophagus Gastric Colorectal Liver Gallbladder Pancreas Breast* C;)trgrt:s Ovary RCC Meningioma Thyroid MM

adenocarcinoma cardia

Relative risk of developing cancers with BMI >40 kg/m? vs. BMI 18.5-24.9 kg/m2. *Post-menopausal. MM, multiple myeloma; RCC, renal cell carcinoma

1. Lauby-Secretan et al. N Engl J Med 2016;375:794-8 2. Centre for Disease Control and Prevention. Available here: https://www.cdc.gov/mmwr/volumes/66/wr/mm

6639el.htm [accessed June 2018]


https://www.cdc.gov/mmwr/volumes/66/wr/mm6639e1.htm
https://www.cdc.gov/mmwr/volumes/66/wr/mm6639e1.htm
https://www.cdc.gov/mmwr/volumes/66/wr/mm6639e1.htm

Redukce vahy zlepsuje komorbidity

Benefity 5-10% redukce vahy

Redukce rizika DM Redukce CV ZlepsSeni lipidového Redukce tlaku krve? Zmirnéni tize Zlepseni se zdravim

2.typu? mortality? profilu3 obstrukeni asociované kvality’:8

spankové apnoe>®

1. Knowler et al. N Engl J Med 2002;346:393—-403; 2. Li et al. Lancet Diabetes Endocrinol 2014;2:474-80; 3. Datillo et al. Am J Clin Nutr 1992;56:320-8;
4. Wing et al. Diabetes Care 2011;34:1481-6; 5. Foster et al. Arch Intern Med 2009;169:1619-26; 6. Kuna et al. Sleep 2013;36:641-9; 7. Warkentin et al.
Obes Rev 2014;15:169-82; 8. Wright et al. J Health Psychol 2013;18:574-86



Intervence vedouci k redukci hmotnosti jsou Casto nasledovany
hmotnostnim narustem
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g 15 - —A— Modified diet + behaviour therapy
Intervention —— Very low-calorie diet + behaviour therapy
-20 + . . . .
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Years post-intervention

Data are from diet and behavioural interventions

Wadden et al. Ann Intern Med 1993;119:688—93



Uspé&sné

Analyza sloZeni té&la

Voda 59,9
Ceikova voda v téle
76,8
Proteiny (ka) 16,0
Nekosternl’
Mineraly {kg) 5,68 Kosterni 4 75
Hmotnost (ka) 27.0

tuku v téle
Analyza svali a tukid

Hmotnost téla (ka)

ubnuti ?!17?

Cista hmotnost Hmotnost téla

46,5 ~ 56,9

81,6 12,5 ~ 15,3

108,86
4,31 ~ 5,27

9,9~ 19,8

» Pfesny odhad minerald

70,4 ~ 95,2

80 90 160 ‘.;G 1éD 1133 140 150 160 170
Swval (ka)
MnoZstvi kosterniho 46,4 35,8~ 43,8
svalstva
y 6‘0 80 1 60 1680 220 2 fCV 340 400 460 520
Hmotnost (ka) 550 9.9~19.8
tuku v téle '

Diagnéza obezity

S T LT S e
10 15 18,5 2 2 35 40 45 50 55

30

BMI Ko/ e
Index tslesné SRy N 289 18,5 ~ 25,0
hmotnosti
o] 5 10 15 20 25 30 35 40 45 S0
% tuku (%) I 248 10,0 ~ 20,0
Procento tuku v téle
D.r?c o I?S (o] ‘80 o '85 o] Y9(2- o ‘I35 1 lOO 1 :15 1 ‘70 1.15 1.20
WHR 1,04 0,80 ~ 0,90

Brisni obezita

Analyza sloZenf t&la

Voda 0] 52,4 46,5 - 56,9
Celkova voda v téle
67,2
Proteiny (kg) 14,1 71,5 12,5 ~ 15,3
Nekosternf 100,4

Mineraly (kg) 5,05 Kosterni 4,26 4,31 ~ 5,27
Hmotnost

(kg) 28,9 9,9~ 19,8

tuku v téle

> Piesny odhad minerald

Analyza svali a tukd

Normaéini

Hmotnost téla (ka) 70,4 ~ 95,2
R s 35,8 ~ 43,8
svalstva

Hmotnost (ka}

tuku v téle 9,9~ 19,8

Diagnéza obezity

e o B
10 15 18,5 22 25 30 35 40 as 50 55
BMI kgt B i
Index talesné i . 26,7 18,5 ~ 25,0
hmotnosti
0 S _do. th 20 o5 ‘d0 395 40 45 S0
% tuku (26) I S I 2S5 8 10,0 ~ 20,0
Procento tuku v téle
1,20
WHR 0,80 ~ 0,90

Brigni obezita



Hlad roste v zavislosti na redukci vahy

Week ) ————  Week1l0 = \Week 62

* 50 individuals with overweight/obesity lost weight
on a 10-week VLCD *

* Appetite was measured using VAS scores n
at 0, 10 and 62 weeks ’g 40—
E *
L 20- r>
c
S -
95— T
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*p<0.001, §p=0.008, Tp=0.09 vs mean at baseline (week 0) L .
Postprandial time (min)
Sumithran et al. N Engl J Med 2011;365:1597—-604



Efektivita existujicich intervenci redukce vahy

Zmeéna zivotniho
stylul.2

Nizkokalorické
diety3

IBT#

Farmakoterapie |
+ IBTS6

Farmakoterapie’

Bandaz
zaludku?8
Zaludeéni
sleeve®

Gastrick{/_
bypass?

3-5%

6-10%

3-10%

11-14%

7-23%

12.9-28.2%

24-38%

0

Weight

15 20 25 30

loss (%)

1. Look AHEAD. Arch Intern Med 2010;170:1566-75; 2. Wing RR et al. Diabetes Care 2011;34:1481-6; 3. Tsai & Wadden. Obesity 2006;14:1283-1293; 4. Wadden et al.
Obesity (Silver Spring) 2019;27:75-86; 5. Wadden et al. N Engl J Med 2005;353:2111-20; 6. Wadden et al. Obesity (Silver Spring) 2019; 27(1): 75-86 7. Wadden et al.
Int J Obes (Lond) 2013;37:1443-51 8. Courcoulas et al. JAMA 2013;310:2416-25; 9. Berry et al. Obes Surg 2018;28:649-655



Co je GLP-1?

* GLP-1 je pEptid SlOien\ll z 31 [ Human endogenous GLP-1 ]
aminokyselin
-

 Patri do inkretinové rodiny

* \lyluCovan je hlavné z L-bunék ve
streve, ale také v mozku (nucleus
tractus solitarius)

Enzymatic degradation by DPP-4

t,,=1.5-2 min

DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; t,,, half-life

Merchenthaler et al. ] Comp Neurol 1999;403:261-80; Baggio, Drucker. Gastroenterology 2007;132:2131-57; Ducker, Nauck. Lancet 2006;368:1696—705



GLP-1 je vyluCovan pfi prijmu potravy

Meal Meal Meal ® GLP-1
' y ' "=
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J
re 40 -
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-
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O
0 T T T T |
9 13 19 22 24

Time (h)

Adapted from: Orskov et al. Scand J Gastroenterol 1996;31:665—70



GLP-1pm ' '

GLH expressed in:

Neurony v zad 7ek

L-bunky

ce (AV uzel)

HNCcreas

dviny

trakt

AV, atrioventricular; GI, gastrointestinal; GLP-1R, glucagon-like peptide-1 receptor
Merchenthaler et al. ] Comp Neurol 1999;403:261-80; Baggio, Drucker. Gastroenterology 2007;132:2131-57; Ban et al. Circulation 2008;117:2340-50;
Vrang et al. Prog Neurobiol 2010;92:442—-62; Pyke et al. Endocrinology 2014;155:1280-90



GLP-1 maji multifaktorialni efekt

Pancreas

Brain

A Beta-cell function?
V Beta-cell apoptosis!
A Insulin biosynthesis!
A Glucose-dependent
insulin secretionl

V Glucose-dependent
glucagon secretion!

WV Cardiovascular risk?

V Fatty acid metabolism3
A Cardiac function3

V Systolic blood pressure3
Vv Inflammation4

Vv Body weight>
Vv Food intake®
A Satiety’:8

Stomach

V Gastric emptying?®

Vv Endogenous glucose

production1®

A Hepatic insulin sensitivity1®
YV De novo lipogenesist?

WV Lipotoxicity10
WV Steatosis!?

Heart

GLP-1RA, glucagon-like peptide-1 receptor agonist

Adapted from Campbell & Drucker. Cell Metab 2013;17:819-37; Pratley & Gilbert. Rev Diabet Stud 2008;5:73—-94. Full reference list in slide notes.

Liver



Liraglutide je jednodenni, lidsky GLP-1 analog

[ Lidsky endogenni GLP-1 ]

T.,,= ~2 mins

[ Liraglutide ]

C-16 fatty acid 97% aminokyselin stejnych jako humanni
(palmitoyl) i _ GLP-1;
B & @ ¢ THA S lekulu je albumin vézany acylaci; jak
Hi: @ Gli @ i (< % na molekulu je a I:;qt:an;tlgn\qlzany acylaci; jako

@, . o
@ 9 9 L@ 9 D 9 D 9 Je pomalu isorbovén z

hol podkozi

Q@@ Ee¢EE) ¢ 1y Resistenni k DPP-4

Long plasma half-life

(T,,=13 h)
DPP-4, dipeptidyl peptidase-4; GLP-1, glucagon-like peptide-1; PK, pharmacokinetics; T,,, plasma half-life

Knudsen et al. ] Med Chem 2000;43:1664-9; Degn et al. Diabetes 2004;53:1187-94



Liraglutide 1.2-2.4 mg are not approved for weight management

Zmeny v telesné vaze

Screening 104 tydnu

——Placebo Liraglutide 1.2 mg ——Liraglutide 2.4 mg
——Orlistat ——Liraglutide 1.8 mg ——Liraglutide 3.0 mg
, n=561 n=472 n=356 n=268
| | | |
0 | | | All on liraglutide/placebo . ITT-LOCF
' ' switched to liraglutide 2.4 mg at '
;o:o N | | week 52, then between 70-96 | fI‘OI‘I‘!
Tn’ : : ‘ : : weeks (shaded) to 3.0 mg l screening
8 | . ' | e-4.9kg
- I | i | A—6.5kg
-DC.O 6 1 : : ’ 6.8 k
S [ ’ — =75k
c 1 §
© | oo | = T 4-9.7 kg
$ w{flf — ~—
Q< | — 1
211818 : :
I | | |
utr——
-3 0 8 20 32 40 48 52 56 68 80 92 104

Week Week Week

Mean (£SE). Observed means with no imputation for individuals completing each scheduled visit.
ITT, intention to treat; LOCF, last observation carried forward; SE, standard error

Astrup et al. Int J Obes (Lond) 2012;36:843-54



Liraglutide 1.8 mg is not approved for weight management

SCALE faze 3a klinicka zkouseni

SCALE Obezita a Prediabetes (1839)! SCALE Maintenance (1923)3

Liraglutide 3.0 mg

Liraglutide 3.0 m
n=2487 ¢ 2

n=212

Prevention of
weight regain

Weight management and

delayed onset of diabetes
Placebo

n=1244

Placebo
n=210

SCALE Diabetes (1922)2 SCALE Sleep Apnoea (3970)*

Liraglutide 3.0 mg
n=423

Liraglutide 3.0 mg

Effect of liraglutide in n=180
subjects with obesity and ——
moderate to severe OSA

Weight management in  —— Liraglutide 1.8 mg
type 2 diabetes ] n=211

Placebo

n=212

*SCALE, Sleep apnoea 3970 trial BMI =30 kg/m? plus co-morbidities;
BMI, body mass index; OSA, obstructive sleep apnoea; SCALE, Satiety and Clinical AdlpOSlty - Liraglutide Evidence in individuals with and without diabetes

1. Pi-Sunyer et al. N Engl J Med 2015;373:11-22; 2. Davies et al. JAMA 2015;314:687-99; 3. Wadden et al. Int J Obes (Lond) 2013;37:1443-51;
4. Blackman et al. Int J Obes (Lond). 2016;40:1310-9



SCALE souhrn - efektivita

Efektivita liraglutide 3.0 mg

SCALE Obesity and SCALE
Prediabetes!? Diabetes3

-8.0% -6.0%

Redukce vahy

) Redukce vahy
po 1 roce

po 56 tydnech

80% -1.3%

Reduce rizika pokles HbA, .
DM 2.typu po 3 letech proti baseliné

SCALE Maintenance?

SCALE Sleep Apnoea®

81%

Udrzeni 25% redukce vahy
po 1 roce

6.2%

Dalsi pokles vahy
s liraglutidem 3.0 mg”

*Following lifestyle intervention induced weight loss of 5% over a 12 week run in period

1. Pi-Sunyer et al. N Engl J Med 2015;373:11-22; 2. le Roux et al. Lancet 2017;389:1399-409; 3. Davies et al. JAMA 2015;314:687-99;

4. Wadden et al. Int J Obes (Lond) 2013;37:1443-51; 5. Blackman et al. Int J Obes (Lond) 2016;40:1310-19

-12.2

apnoe p/h
vs. 6.1 s placebem

-5.7%

Vahové redukce
po 32 weeks



Zavery

* Obezita patfi k rizikovym faktoriim
kardiovaskuldrnich onemocnéni

* Terapie je nutna stejné jako u hypertenze nebo
dyslipidémie

» Efektivitu rezimovych opatreni vyrazné zvysuje
farmakoterapie liraglutidem

» Stanoveni procenta télesného tuku nebo vahy
tukové hmoty by mélo patfit k standartni
vysetrenim pacientU s kardiovaskularnim
onemocnénim




Kontakt:

robert.prosecky@gmail.com

Nemocnice Milosrdnych bratri
Interni oddéleni
Polni 3

Dé&kuiji za

+

pOZO rn OSt Fakultni nemocnice u sv. Anny v Brné
. l.interni kardioangiologicka klinika

Mezinarodni centrum klinickeho vyzkumu

Kardiovize Brno 2030

Pekarska 53
Brno



