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OBEZNI PACIENT



Je to moderni téma a zasahuje celou spolecnost
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muzi tieti, Zeny jedenacté. Spocitejte si v kalkulacce, jak jste na tom vy.

Nadvaha a obezita v Evropé

% dospélé populace

Nadviha ~

mﬁmﬁm

16

@ TEMPUS

MEDICORUM

Cesi, jsme silngjsi,
nez si myslime!

Dovolil jsem si parafrazovat nedavny reklamni slogan z billboardii k tivaze nad sou€asnou epidemii
obezity déti v na3i zemi. Uvedu jen strugna data. Témé&F 75 procent dospilych multl a 60 procent Zen

trpi nadvahou nebo obezitou,
roce 1996 na souasnych 25 procent. Disledky zdravotni, psychosocidlni a profesni netfeba

€ini cca 30 miliard korun roéné&.

nych spoleénosti a zdravotnich

ace ze strany
ditéte a rodi¢a. Pokud chee
ed
méli bychom zménit strate
Je prmdcpodnhm. 7e j

dosihnout lepgich vy

celostatni propagaci by mohla
fungovat lépe.
Na nasledujicicl
zminim o navrhu nového, pra-
vaného , Nirodniho
té deti
Easnosti dis-
°LK se zdistupci

covné n.

programu proti obe:
(NP), ktery je
kutovan na plds

ti mladé populace, Té
spokojenosti dostatek potr

a ve virtudlnim svét,

i, praktic-
ch pediatriy, lééebnych lizni,

ké unie sportu a zdravotnich
pojistoven. 1mmkomp|cxm roé-
ni program vy firozencho
principu zvisené pohybové akti-
ya monitoringu denniho ener-
getického pijmu pomoci specidl-

kterd témér eli je vétsi fy-
ate: yeh
jenainternetuaso-

zickou 7 Dle souéa:

inforn

se bude dile zhorsovat.

PFes viechna usili odbor-

ni mobilni aplikace vatraktivnim
formatu pro détsky vek.
Zikladni zménou oproti
piedchozim programim je
zplsob motivace ditéte a ro-
di¢n. Cilem sna
pouhd redukee vihy, ale redlnd

Zeni neni totiz

ich komplikaci spojenych s

h

itou v Ceské republi

odména. Cestou k prvni odmé-
né je v prvnich §
nd pohybovi aktiv
a nepiibirdni na vaze, v druhé
né roku pohybovi aktivi-
ta a redukee BMI o des

cent. Podpirnym motivaénim
prvkem by méla byt zd
loterie pro rodiny u~pﬁn)gh
déti, ktera by do

pold

recni

pediatra. Ten obezitu nelééi,
ale poda informaci rodi¢im
a ditéti o moznosti zapoje-
ni do NP, v kladném piipadé
pak pfeda informaéni brozu-
ru s informacemi o principech

tickém provadéni N e
vybranych péipadech mi
dikovat dvoutydenni lize: nskv

Shry* vtahlai mdlcc

i pobyt
se zavéreénym wkcnduwm

V navr
se méni Gloha pmklhk(hn

rodié¢h tamtéz. Kli-
nické kontroly pediatrem ve

TEMPUS MEDICORUM  / ZARL 2022




Mnozstvi obéznich vyznamneée narusta

|a Obesity prevalence in women and men =20 years of age with a BMI 230kgm™
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. Central and Eastern Europe

High-income

Asia Pacific . East and South East Asia

D High-income Western countries

D South Asia

. Latin America and Caribbean

Central Asia, Middle
East and North Africa

. Oceania

- Sub-Saharan Africa

Loos, R.J.F., Yeo, G.S.H. The genetics of obesity: from discovery to biology. Nat Rev Genet 23, 120-133

(2022). https://doi.org/10.1038/s41576-021-00414-z



Obezita narusta a vyraznée zhorsuje prognozu

* \/ CR vzestup prevalence obezity u muz{ ve

veku 25-64 let z 17.7% na 37,7%
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Cifkovd R et al. PLoS One 2020;15:e0232845.

J of Clinical Hypertension, 2012, Volume: 15, Issue: 1, Pages: 14-33, DOI: (10.1111/jch.12049




Vztah mezi BMI a vyskytem hypertenze

Ly NHANES III Prevalence of Hypertension*
According to BMI
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Problemy lecby obéznich hypertoniku:

* Méreni TK velka manzeta, konicka paze

polypragmazie, rezistentni HT

e Zivotni styl vysoky pfijem soli, malo pohybu

velky distribucni objem
- hepatopatie, renalni insuficience
- Casto NAFLD,
- metabolismus tukoveé tkane




TIPY A TRIKY

Pfi vzestupu BMl o 2,1 stoupda TKo 2,2 mmHg

Pfi poklesu vahy o 1 kg klesne TKo 1 mmHg

p




Patofyziologie obezity

Healthy adipose tissue

High fat diets Adipocyte hypertophy
Low physical activity and hyperplasia

Autonomic ?r

overactivity ¥~ ~-__ (¢ w ™ D T Hypoxia
T ﬁfr |
Y, o
spilll;\?cler = g % ® Y “* Inflammation

ipokine Dlysregulation
NS

1T Vascular tone Renin-angiotensin- x Liver Metabolic Insulin Muscle
and arterial stiffness aldosterone system inflammation rate sensitivity perfusion

- Hypertension Type-2 Diabetes

Physiological Reviews®© 2019




Patofyziologie obezitou indukované hypertenze

Visceralni obezita

e e

Komprese ledvin
tukovou tkani

Genetika ‘ \\\\\\\\\\\\\\3

Aktivace systéemu
renin-angiotenzin-aldosteron sym

Zivotni styl
malo pohybu,
mnoho jidla, jeho
skladba, mnoho
stresu
toxiny zivotniho
prostredi

Zvysena aktvita Inzulinova rezistence
patikového systému

Retence sodiku a vody

Hyperglykémie
Dyslipidemie
Zaneét

Arterialni hypertenze

Ateroskleodza

ledvin

Poskozeni kardiovaskularniho systému a

§. Svatina: Hypertenze pfi obezité a diabetu. Triton Praha 2007
Williams B, et al. European Heart Journal (2018); doi:10.1093/eurheartj/ehy339.
Messerli FH., et al. } AmCollCardiol, 2011, 57, p. 590-600.

MRFIT investigators. Circulation. 1990 Nov;82(5):1616-28.
Dorsch MP, et al: Hypertension 2011;57:689-694.



Kontrola hypertenze u obéznich
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V Ve

Jak zmérit krevni tlak ?7?

SPRAVNE VELIKOSTI MANZET =g |

Demographic and biometric data (n = 90 patients)
Age, yr
Male, n (%)
Weight, kg
Height, cm
Body mass index, kg/m?
American Society of Anesthesiologists Physical Status class
I, n (%)
I, n (%)
Extremity circumference
Upper arm, cm
Forearm, cm
Lower leg, cm
Type of bariatric surgery
Gastric bypass, n (%)
Sleeve gastrectomy, n (%)
Gastric banding, n (%)

47 +13
26 (29)
136 = 27
167 =10
48 +7

16 (18)
74 (82)

51 (57)
38 (42)
1(1)
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Meéereni TK na
oredlokti

o o ®
O -umm! OZ="wmmi| 45‘ R [e— ‘:\L'
F-ia n=140 n=107 n=99 n=63 n=62 n=40 n=60 n=31
SBP  -4+11mmHg 119 mmHg -11£13 mmHg  -3+10 mmHg 2+14 mmHg 12£+15 mmHg  -24£13 mmHg  -17£10 mmHg
DBP 12+10 mmHg 7+6mmHg 6+8 mmHg 59 mmHg 21£10 mmHg 157 mmHg -586 mmHg  -11+7 mmHg
mmHg
0 g
°_ s ® ® 0/ 0/
« ho - . » (‘ " %
O > mumi © e 45‘ -/ i —/ 4sL 4s‘\ ; uLI - ;
] .
B U-ia n=51 n=62 n=59 n=43 n=39 n=32 n=35 n=27
Am J Hypertens, Volume 32, Issue 2, February 2019, Pages 175-185, SBP -15:16mmHg -7:6mmHg  -16+16 mmHg -4+11mmHg  -14+16mmHg  -3+11mmHg  -27+15mmHg  -11£11mmHg

https://doi.org/10.1093/ajh/hpy152

DBP  1+11 mmHg 38 mmHg -1£14 mmHg 2+8 mmHg -3£13 mmHg 1£10 mmHg  -10#12mmHg  -4+8 mmHg
a. Position 1 b. Position 2 c. Position 3 d. Position 4




Nutny individualni pristup!

TIPY A TRIKY

Nékdo hubne jen dietou, nekdo cvicenim!

Diet Sensitive
with Obesity (DS) Biopsy + Blood Biopsy + Blood
e Sampling Sampling
[ 2
a) n=10 l [ Z l
\ ; Exercise Training Post-Exercise
Baseline (BL) (6-Weeks, Supervised) Training (PET)
Pre-Testing Post Testing
Diet Resistant
with Obesity (DR)
b) c) *
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Pileggi CA, Exercise training enhances muscle mitochondrial metabolism in diet-resistant obesity. EBioMedicine.
2022 Sep;83:104192. doi: 10.1016/j.ebiom.2022.104192.



Principy

* Nefarmakologické

a) Pohyb + dieta 2 zhubnuti

b) Chirurgie obezity

éCby hypertenze u obéznich

r Lifestyle modifications (diet & exercise)

BMI=40 kg/m2

Surgery

Pharmacotherapy EMI: 30-40 kg/m2

R L DL

\ | BMI: 25-30 kg/m2

Individualized immunosuppression & risk modification
interventions




ey e VStavat a cvicit!!!

Pri nizké fyzicke
Supplement Figure S7: Conclusion "Fil‘:—:;:m a kt i V i t é um I a d ylc h
dospélych- az 3x
e Y, v v v i >
casteji zvyseny TK
§ §

First Exercise Priority

& -7.4/ -4.5 mmHg :&: -4.0/ -3.4 mmHg &\//J -7.2/ -2.6 mmHg
S

BLOOD PRESSURE

Alternative Exercise Priority

-2.9/-1.9 mmHg

| -5.1/ -5.2 mmHg /‘\‘;‘/ -1.9/-1.7 mmHg
o 8

and/or and/or

" "
: (Sj -2.3/-2.4 mmHg ¢ gg -0.6/ -2.5 mmHg

Combined Exercise
)‘; : f‘ y
(989
-5.3/-5.6 mmHg -2.9/-3.6 mmHg -0.9/-1.5 mmHg

D)
Figure Legend: & endurance training A dynamicresistance training
ﬁ\/_//) isometrictraining

Blood pressure levels represent mean range of expected systolic and diastolic

blood pressure lowering effects of exercise modalities.




TIPY A TRIKY

Pomahaji digitalni technologie
— pokles STK 0 3,6 mmHg

Web application for
healthcare providers

! |

Mobile App

Sync

v

Console

App-supported experience of 6 non-pharmacological interventions

[r;. sl.eepconditim:'[ & saltintake M % alcohol reduction ] e

ol me
wae | C J
A i I i =5 st o
'(' exercise | body weight L < stressmanagement
Digital therapeutics programme for hypertension The doctor can monitor the
z patient’s data on the web.
4
& ™
- Blood pressure lowering effect
Home blood pressure ABPM 24-hr SBP -24mmHg  p=0.024
monitoring

Morning home SBP  -4.3 mmHg  p<0.001

a Office SBP -3.6mmHg  p=0.006 '

<€ l | .
m Patient-Doctor Interaction Doctor

Kario K, J Clin Hypertens (Greenwich). 2020 Sep;22(9):1713-1722. doi: 10.1111/jch.13993.

dieta a poradne se vyspat!

Obézni snizili prijem energie o 150 Kcal,
pokud spali denné o 2 hodiny vice

Energy Changes

150 )
W Sleep extension ™ Control

100

so 1 N
—

« N .
-100

-150

kcal/d

Total energy expenditure Total energy intake Energy balance

Tasali E, JAMA Intern Med. 2022;182(4):365—374. d0i:10.1001/jamainternmed.2021.8098



DASH dietA (Dietary Approaches to Stop Hypertension)

Systolic BP (mmHg)

Fruit/Vegetable
Control Diet Diet DASH Diet

154 -
152 A
150 A
148 -
146 -
144 -
142
140 -
138 -
136 -
134
132 -

-0.6 mmHg
-3.8 mmHg

® Baseline SBP
O Post-Diet SBP

-11.8 mmHg
p<0.001

130




“Top Potassium Rich Foods
‘(‘l’hat Are Also Low Carb)

Low — carb dieta a krevni tlak

TIPY A TRIKY - 9

Overall P<0.001; Non-linearity P<0. 001

6.

» Rychly pokles hmotnosti v prvnich 3
mesicich

»Ztrata tekutiny, Mg, K, Na

»Svalové krece

o

»Hypokalemie

Adjusted HR of new-onset hypertension

»\ysadit nebo vyrazné snizit davku i =
diuretika

» Kontrola mineralu a 10 kg? -

»Klinické kontroly dle vdhového ubytku el MRS O N g =

»Nezbytné domaci méreni TK!! R e R

Li Q, Dietary Carbohydrate Intake and New-Onset Hypertension: A Nationwide Cohort Study in China. Hypertension.

2021 Aug;78(2):422-430. doi: 10.1161/HYPERTENSIONAHA.120.16751. Unwin, D.J.; Int. J. Environ. Res. Public Health 2019, 16, 2680. https://doi.org/10.3390/ijerph16152680



Efekt bariatrickych vykonu na krevni tlak

1 rok po operaci klesa TK, zmensuje se Vybrat ten spravny typ operace !
hypertrofie LK, zlepSuje diastol. funkce

Average weight loss after 5 years

267 19% 12"

" 11 i 331
/ p, <0.001 ® Pre bariatric surgery Sl | .. o
o 160 7 p, <0.001° 4 3 months post bariatric surgery Bypass Sleeve ' Band \
= —_ - :
E 140 4 P, = 0.007" # 1 year post bariatric surgery .
£
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2 100 A —_—
=
S
E 80 A
= - - SO
S 60 Medical Needs in the 5 Years After Bariatric Surgery
% 40
= 1 \
0 | 0
20 1 9% ‘\t,\ 12% e
Operation or Intervention | Operation or Intervention . \ \
0 ) )

Systolic ' fastolic ' . R )
33% € 38%

Hospitalized .8 | Hospitalized

Gastric Sleeve Gastric Bypass
El. Zawawy, February 2022, International Journal of Obesity 46(2)D0I:10.1038/s41366-021-00997-x yp



Principy lecby hypertenze u obéznich

* Farmakologické

a) Farmakoterapie obezity
= Antiobezitika

b) Farmakoterapie hypertenze
= Hypotenziva



Nova antiobezitika - priznive ovlivni vahu i TK

TIPY A TRIKY

LIRAGLUTID

SEMAGLUTID

>

Change in systolic blood pressure (mmHg)

——@— Liraglutide
— @ — Placebo
T

T T
Baseline we

T

w12

T
w18 W24

w

Change in diastolic blood pressure (mmHg)

~—@— Liraglutide
— @& — Placebo

T T

Baseline weé w12 w18 W24

Waist circumference

Mean
hassine 115.8 - 1157
value:

§ 4

v

£
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3
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5

5-12-

-16- \—

ETD:-9.2cm
[95% CL:-12.2,-6.2]
p<0.0001

Change from baseline (mmHg)

Systolic blood pressure

126
(mm Hg)

|
ETD: -4.2 mmHg
[95% CI: -7.3, -1.0]
p=0.0102

B semaglutide 2.4 mg

Change from baseline (mmHg)

Diastolic blood pressure

(mm Hg)

Change from baseline (%)

ETD: -3.7 mmHg
[95% CL: -6.1,-1.2]
p=0.0036

B Placebo

Garvey W.T, et al. Presented at the 39" Annual Meeting of The Gbesity Saciety (TOS) held at ObesityWeek®, virtual meeting, November 1-5, 2021

C-reactive protein
& o 3
0
-20
-40 -
60. |

ETD: -53.1 %-points
[95% CI: -63.2, -40.0]
p<0.0001

Srovnani GLP 1 agonistli — vliv na vahu a TK

[

I Body Weight Loss Systolic Blood Pressure g =

eight vs, placebo (Kg)

Difterences in body w

. Lixiscnatide (Elixa)
l Liraglutide (Leader) Albiglutide (Harmony)

} Semaglutide | mg s.c. {Sustain-6) . Dulaglutide 1.5 mg s.c. (Rewind)

-5k Exenatide OW (Exscel) . Oral Semaglutide (Poneer-6) -5

(SHww) ogaoe|d sa unsaxd poojq S1JOISAS U SIOUILJI(]

Napoli R,. Nutr Metab Cardiovasc Dis. 2021 Nov 29;31(12):3257-3270. doi: 10.1016/j.numecd.2021.08.039.



Principy léCby hypertenze u obéznich — kompenzace TK

1 tableta

1tableta

Zahajeni
dvoj-kombinaci

2. krok
Troj-kombinace

3. Krok
Troj-kombinace

+spironolakton

Rezistentni hypertenze

nebo betablokator, alfablokator,
jiné diuretikum

\\\\\\\\\\\\\\\\\\\\\

Mirna hypertenze s nizkym KV
rizikem, nebo u pacientt stargich
80 let

“EE

Odeslat do
specializovaného centra

Zvaiit beta-blokatory, na kterémkoli kroku, pokud maji indikaci:
st. p. IM, SS, AP, FS, vyssi sympatikotonie)

Williams B et al. Eur Heart J 2018;39:3021-3104

Moznost
| fixnich
kombinaci

Ny'/hodné |ékové skupiny pro\
obézni:
* Vyhodny metabolicky profil

* Snizeni aktivace RAAS a aldosteronu
* PUsobi vazodilatacné

. /




Principy lecby hypertenze u obéznich:

TIPY A TRIKY
Blokatory RAAS (ACEI a AT1 blokatory)

e snizuji TK
e Zlepsuji insulin. rezistenci, oddaluji DM

+

Blokatory kalciovych kanall vs. diuretika u obéznich
* Oba typy ucinnych latek snizuji volumové pretizni
* Potencuji u¢inek RAAS

 Blokator kalciovych kanalt
* metabolicky neutrdlni, ale ¢asté otoky DKK ( mimo verapamilu)

* Diuretikum (chlorthalidon nebo indapamid, spironolakton)
v Obézni pacienti — tendence k otokm DK ‘

Vhodneéjsi volba

v’ Retence Na* jako patofysiologicky podklad hypertenze

Williams B, Mancia G, Spiering W et al. Eur Heart J 2018;39:3021-3104. Unger Ta, Borghi Cb, Charchar Fcde et al. Journal of Hypertension 2020;38:982-1004.
Widimsky J J, Filipovsky J, Ceral J et al. Hypertenze & kardiovaskularni prevence 2018;7:1-20. Laragh JH, Sealey JE. Am J Hypertens 2011;24:1164-80.



U obéznich se presouva sodik ze svall do kuze

Bez diuretika to neplijde!
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Metabolicky syndrom a |écba hypertenze

TIPY A TRIKY

80 -+

-o- Placebo Group
-~ Telmisartan Group

2]
o
1

~#~ Indapamide Group

s
@
Q v 7/ 7 7 Ve 7 . v V4 W4
2 Nezadouci Ucinky se vzajemné vyrovnavaji
40 -
g
2
% 20 - 5
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g WM I R —o— =
3 MEE t ke i
. ’ v/ v . 250 -
Indapamid neni horsi nez telmisartan
200 T T 1 3 T
0 1 2 3 0 1 2

Time(yr) Time(yr)

Peng, J., Zhao, Y., Zhang, H. et al. Prevention of metabolic disorders with telmisartan and indapamide in
a Chinese population with high-normal blood pressure. Hypertens Res 38, 123-131 (2015).
https://doi.org/10.1038/hr.2014.148



Betablokatory 77

Do kombinace a pri

Obesity is associated with increased sympathetic nerve activity'.2
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= [ p<0.05 |
Z8 &5 I
Zt
-
U ow
T =
U
g..c_’ 55
=81
-1
= E I p<0.05 |
S5 45
g (=)
c
€€
w —
(]
§§ 35
£0
3
=]
= 25 1
Lean Peripherally obese Centrally obese
Beta-blockers
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Resting energy v Thermic Exercise Non-exercise v
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Total energy expenditure y

Body weight 4}

A Body weight (ka)

Foss (6) Davis (24)
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Figure 1 Comparivon of fat axichtion, dietinduced thermogenesis and phiysical activity between healthy volunteens with uncomplicated hypertension treated
with long-term fi-blocker (black) and age-, gender-, and antheopametnically matched controls (grey) (Study 1: mechanistic study).




Farmakokinetika
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VVCasny zachyt, spravna diagnhostika a vhodna

zaklad uspéchu

e Fyzikalni vysetreni

» Zméfit obvod pasu, vaha (koreluje s metabolickym rizikem)

» Zméfit spravné tlak - velikost manzZety (také AMTK ¢i domdci
méreni TK)

e Laboratorni a jina vysSetreni

» Odhalit sekundarni hypertenzi,

» Posoudit orgdnové poskozeni - HMOD

» Zjistit pritomnost dalSich KV rizikovych faktor( (dyslipidemie, pre-
diabetes)

e Opakovana edukace

» DuUraz na nefarmakologickd opatfeni — dieta a pohyb



