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Zakladni akceptované skuteCnosti o
krevnim tlaku a hypertenzi

V rozvinutych zemich je prevalence hypertenze okolo 1/3
populace

Hypertenze je povazovana za vyznamny rizikovy faktor

motrbidity a mortality na kardiovaskularni komplikace
(a%0)

Nejcastéjsi formou hypertenze u adolescentii a dospélych je
esencialni hypertenze

Tato forma hypertenze se zacina manifestovat ve véku, kdy se
o jedince jesSté staraji pediatfi

V posledni dobé publikovana fada studii ukazujicich, Ze

tendence k hypertenzi muaze byt programovana dokonce
jiZz prenatalné (Barkerova hypotéza)

Tato fakta podtrhuji roli pediatti v primarni i nemocnicni péci



Recentni data z Ceské republiky

vCetné vySetfeni 22.598 déti/dorostu ve véku 1- 17 let

Prehypertenze /Hypertenze

Vék/prevalence
NORMALNI HODNOTY
KREVNIHO TLAKU
14 = 10.8/ 4.12% U DET{ A DOROSTU V CR
Prevalence hypertenze _ o ET——
CZ: 43,6% dospélych! 15 = 6.8/ 1.72%
Muzi 50,2 % 16 = 6.1/ 2.02%
Zeny 37,2 % — 0
(Cifkova R et al., ] Hypertens 17 8°5/ 3'1 /0
2010;28(11):2196-2203) 18 = 6.1 / 3.70 /0

High normal BP/vysoce normalni TK = dnes prehypertenze
Prehypertenze ma tendenci progredovat do hypertenze —
cca 7% béhem roku!

Monografie Veleminsky M, Adamkova V, Janda J, Seeman T:

Normalni hodnoty krevniho tlaku u déti a dorostu v CR, Triton, 2003



Epidemiologie prehypertenze
u adolescentti v CR

Epidemiologicke studie krevniho tlaku organizovane v CR na
ZSF v C.B. v posledni dobé zjistily u probandi v
dorostovém véku casto ,,vysoce normalni krevni tlak* =
prehypertenze u déti a dorostu
TK mezi 90.- 95. percentilem normy)

a TK nad 95. percentil normy= hypertenze.
prehypertenze/hypertenze
Dévcata: cca 6.5% resp. 3.5%
Chlapci: cca 9% resp. 5%

U testovanych probandu se ale ¢asto vyskytovala navic i
obezita, ktera je spojena s tendenci k vysSimu TK

Milo$ Veleminsky a kol. : Normalni hodnoty krevniho tlaku u déti a dorostu v Ceské
republice, Praha: Triton, 2003 185 s. 2003



Prehypertenze — dorost/dospéli
(vysoce normalni krevni tlak)

Dospéli: systola od 130-139 mmHg
diastola mezi 85- 89 mm Hg.

Epidemiologické studie ukazuji, Ze u adolescentii s
prehypertenzi se po 2 letech jiz 14% chlapcii a

12% dévcéat ma arbitrazné hypertenzi.

Prehypertenze u dospélych zvysuje riziko infarktu cca 3x, zvysuje i
riziko nahlych mozkovych prihod, selhani ledvin a kongestivnino
srdec¢niho selhani.

Existuji jiz studie, kdy u prehypertenze jsou mimo
nefarmakologické intervence pouzita i antihypertenziva
(navic- U prehypertenze je vysoka prevalence obezity)

Falkner B, Gidding SS, Portman R, Rosner B (August 2008). Blood pressure variability
and classification of prehypertension and hypertension in adolescence’". Pediatrics 122
(2): 238-42 American Heart Association (2005, August 6). Prehypertension Triples

Heart Attack Risk
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Sul v lidské historii e

(velmi zajimava story!)

lllllllllll

MARK KURLANSKY

Stl je pro Zivot nezbytna, subjekt fady m}'ftfl, pohadek, magické sily
Stl slouzila v mnoha zemich jako nahradni platidlo, tedy penize!

Ve slovanskych komunitach se host= vitaji chlebem a soli jako vyraz tcty hostiteltl
vici hostiim. Sal ale také byla diivodem mnoha ozbrojenych konflikti nebo
dokonce valek. Not worth his salt,, -""Rub salt in a wound,, - ""True to his salt,,-
""Salt an invoice,,- ""With a grain of salt,,- 'Salty wit, salty personality, salty dog."
V cestiné samozfejmé pohadka ,,Sal nad zlato, Sil Zivota, ,,Sul do oci*, atd.
Zajimava etymolgie (nauka o puvodu slov, latinsky sal= sal): salus (zdravi),
salubrious (zdravy), salve (bud’ zdrav), salary (penize pro fimské legionafe na
nakup soli), salad (salat se soli!), soldier (vojak za penize), salsa, salami (slané
potraviny), salute (pozdravy), salutary (podporujici zdravi), etc.

Solna dan- finacovala vyznamné imperia v Evropé i Asii- ale také vedla k pasovani
soli jako cenného artiklu, po staleti velmi Zivy Cerny trh.

Jednou z pric¢in Francouzské revoluce byl odpor lidu proti vysoké dani ze soli,

kterou Ludvik XVI. zavedl.
Do historie se dostal pozdé&ji napf. odpor Indu proti Britim vedeny Mahatma

Gandhim: Gandhi’s ,,Salt March®.
Dnes se bézné mluvi o tom, Ze i v 21. stoleti je sul jako komodita

na podobné arovni jako nafta!



http://33q47o1cmnk34cvwth15pbvt120l.wpengine.netdna-cdn.com/wp-content/uploads/sea-salt-part-1-image.jpg
http://www.ndhealthfacts.org/wiki/File:Salt.jpg
http://en.wikipedia.org/wiki/File:Salt_March.jpg

Stl v lidské historii — doba pfes milion let
Do doby asi pfed 5000 lety sal do 1g/den, dnes 7- to 15 g/den!
107 =

Gathering

Millions of years
people were gatherers

Hunting-gathering

Combination of gathering
and hunting - need of food
preservation with salt arose

Agricultural revolution
Population growth

Salt as an article
of commerce

Salt enhances flavor, taste
better, later stepwise ,,addiction
to salt!“

Fruits = (high intake of potassium)

Carnivorism

Stepwise salt intake from 1g/day
to more than 10 g- 15/day today

Use of salt
for preservation

“The salt assault”

grams per day

ET 01 I3
S

Increase of salt intake during evolution.
(Dr. P. Ferrari, Department- of Nephrology, Fremantle Hospital, Perth, Australia




Jaké jsou duvody postupné stoupajiciho a
dnesniho konzumu soli?

1. Sul je dulezity konzervac. Cca 80% soli si nosime domii ze
prostredek (potravinarsky prumysl) supermarketi v hotovych potravinich
2. Sul zlepSuje chut’ i nekvalitni Pouze cca 20% predstavuje v
stravy! domacnostech sil pri vaieni a slanka
3. Ale konzervace potravin dnes na stole
zajisténa zmrazovanim a chut’ je Komer¢né dostupné potraviny, fast food
mozno korigovat jinak a lépe! restauranty, normalni restaurace
Skolni jidelny

Konzumace 9- 12 gramu soli/den —

podporujeme potravinarsky primysl a jeho lobby!



Je zvySena dodavka soli skutecné spojena s
hypertenzi a jejimi komplikacemi?

Tisice ¢lanku ve védeckych casopisech/monografiich, a jesté
vice v masmediich, na internetu. Vasnivé diskuze, agresivni
napadani, vyhranéné skupiny odpiirca a pfiznivci!

A hot topic for discussion among participants, e.g.:

An update on the Salt Wars- Genuine Controversy, Poor Science, ot
Vested Interest? D

Salt restriction in kidney disease- a missed therapeutic opportunity®
Mezi 1ékafi/zdravotniky jednoznacné prevlada myslenka, Ze
zbytecné vysoka dodavka soli je Skodliva, to se odrazi i jasné
v doporuceni WHO

sLinkage of high salt intake and hypertension appear to be
significant and robust®. Nicméné i mezi zdravotniky skupiny, které
to zpochybiiuji a publikuji studie, které dokonce ukazuji, Ze
sniZeny pfivod soli Skodi

1) Neal B, Land AM, Woodward M- Curr.Hypertens Rep., 2013, 15, 187-693

2) Ritz E, Mehls, O- Pediatr. Nephrol., 2009, 24, 9-17
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Empirie- argumenty z riznych etnik ve svété

m 1. Otrokarska hypotéza- Cernosi ze zapadni
Afriky z oblasti nizkého konzumu soli

= 2. Japonsti rybari — extrémni konzumace
soli

® 3. Yanomamo Indiani v deStném pralese na
hranici mezi Brazilii a Venezuelou-
nesmirné€ nizky konzum soli

= 4. Domorodci na éalamounovych
ostrovech



The slavery hypertension hypothesis -
natural selection and scientific investigation- new insights

Otrokar olizujici tvar otroka- odhad SChopnosfi Otré}@: & ?"ﬁ;

konzervovat sil béhem transport pres Atlantik — c1_m melte*,q @" ""‘
. slana chut’, tim lépe.

sl .

i o

Novéjsi studie ale zpochybnujl tuto hypotézu, roli hraji j
nez nizky konzum soli v zapadni Africe

né faktory



Japonsko, sever. ¢ast ostrova Honsu- vysoky konzum
soli s nasledkem extrémni incidence CMP

Empirické doklady zvySené
konzumace soli -Japonsko

Konzum soli v jiznim Japonsku
17g/day, ale v oblasti severni HonSt

27 g/day!! Tmavé okrsky na mapé —
exterémné vysoka mortalita na central.
mozkové prihody
Autopsie: neslo o trombozy, &
ale hemorhagie nasledkem

vyznamné hypertenze!
Takahashi E et al: Human Biology, 1957, 29, 139-66



http://www.google.cz/url?url=http://humpath.com/spip.php%3Farticle4573&rct=j&frm=1&q=&esrc=s&sa=U&ei=_FFTVJPSKYXWPfaLgYAI&ved=0CB4Q9QEwAw&usg=AFQjCNGBCBMBA-vWEqb6nCFrYGZRx_zJLQ

Empirické argumenty — extrémné nizky pfijem
soli a nizky krevni tlak ve 20. stoleti

Yanomamo Indians a jejich TK: studie v deStném pralese na hranici mezi
Brazilii a Venezuelou. V dobé studii Zadna komercné dostupna siil,
pfidavaji si k jidlu popel. V této populace neni Zadna hypertenze a krevni
tlak nestoupa s vékem! Nejsou obézni!

Nizké vyluc¢ovani natria v moc¢i, STK/DTK 95.4 mmHg and 61.4 mmHg.

Pomér natrium/kalium v modi nizsi nez 0.1
Na™: K" urine excretion = 0.03/3.0 g/24 hrs. !!

Pavodné se badatelé domnivali, Ze populace Zije v arkadickych
podminkach bez stresu, pak ale zjiSéno, Ze casto jde o valeCné stavy se
sousednimi kmeny, tedy opakované vysoka ,,adrenergni stimulace*!

Oliver WJ et al: Indians, a '"no-salt" culture. Blood pressure,
sodium intake, and sodium related hormones in the I
YanomamoCirculation, 1975, 52, 146-51, Mancilha- Carvalho Jde J et al: RS
The Yanomami Indians in the INTERSALT Study, b
2003 Mar;80(3):289



http://en.wikipedia.org/wiki/File:Yanomami_location.png
https://www.google.cz/url?q=http://sites.duke.edu/amazonindigenousculture/yanomami-and-the-evolution-of-a-culture/&sa=U&ei=63pGU8nDGaiL4gSdsYDoAQ&ved=0CCkQ9QEwAg&usg=AFQjCNELDFwtIStg9SddCZqreiYOjY7kqw

Domorodci na Salamounovych ostrovech

Ruzné kmeny Zijici v rozdilnych podminkach ve
smyslu pfijmu soli, ale podobna vyZiva- strava
s vysokym obsahem drasliku (brambory, zelenina)

1. Kmen Zijici ve vnitrozemi (konzum soli < 2 g/den),
incidence hypertenze - 1% této populace

2. Kmen Zijici blize mofi (konzum soli 3-8 g/den)-incidence
hypertenze 3% této populace

3. Kmen Zijici na pobfeZi (konzum soli 9-15 g/den), vafeni
casto v mofské vod¢), incidence hypertenze 8% pres vysoky
pfijem soli- balancovano casteCné extrémné vysokym
konzumem drasliku

Page LB et al: Circulation, 1974,49, 1132-46, Prior IAM et al: NEJM, 1968, 279, 515-20


http://www.operationworld.org/files/ow/maps/lginset/solo-LMAP-md.png

Zvyseny prijem drasliku —priznivy efekt na TK

Laici a Casto ani lékari nevi, ze zvySeny prijem kalia
(ovoce, zelenina) Castecné balancuje nepriznivy vliv
zvySeného prijmu natria!

Proto pokus pridavat do NaCl c¢ast KCI! (kdysi
Salnatrex, dnes Kardisal

KliCova je ovSem zivotosprava a dieta- vice zeleniny
a ovoce muze alespon castecné balancovat vysoky
konzum soli. Potvrzeno i u déti- WHO studie
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WHO - extended studies 2012/2013:
Effect of sodium/potassium intake on BP pressure

Tri kontrolované studie neukazaly u détskych probandu
vyznamny efekt konzumu soli na TK, ale vyznamny byl efekt
vysSiho prijmu drasliku na krevni tlak!

Dale se ukazalo, ze TK po snizené dodavce soli klesa vice u
dévcat nez u chlapcu

Dalsi studie- S nejvysSsSim poctem probandii- ukazala pokles
krevniho tlaku u jedincu s omezenou dodavkou soli ve
srovnani s vysokou dodavkou

Specialni WHO studie u déti- efekt dodavky drasliku v dieté

.“ suggested a beneficial effect in children with high vs. low potassium
1ntake (average increase in BP in lowest potassium intake was 2.44
mmHg /year (95%CI: 1.99, 2.89), and the average increase among the
children in the highest tertile of potassium intake was 1.43 mmHg /year
(95%CI: 0.78, 1.88).

http://www.who.int/nutrition/publications/guidelines/sodium_intake_printversion.pdf



MiZe niZzsi pfijem soli u déti ovlivnit krevni
tlak v dospélosti?

K. Lorenz, D. Barker- teorie imprintingu ?

David Barker
1938- 2013

K:)nr'éd Lorenz
1903 — 1989
Pokusy na zviratech (potkani) ukazaly zvySenou senzitivitu k

hypertenznim stimuliim (salt intake), u mladych jedinci, kdy dozrav

fada fyziologickych funkci, v€etné ledvin! (Zicha J et al.)

Nizka porodni hmotnost je spojena se zvySenim podilu salt

sensitive a vyssim TK. A tak i prenatalni vyvoj jedince maze ovlivnit

krevni tlak u adolescentii/dospélych jedincu

Také teorie Barry Brenner (diminished “renal reserve”)-

remnant nephrons or reduced nephron mass.

Povazuje se za mozZné, Ze je ovlivnén i tubularni systém ledvin (frakcni
exkrece sodiku). Mimo to — ¢asny navyk na vysoky pfijem soli mize
rezultovat ve stav ,salt addiction* — zavislost na soli!

Uiterwaal CS, Anthony S et al: Birth weight, growth, and blood pressure: an annual follow-up study of children aged 5
through 21 years. Hypertension, 1997 Aug;30(2 Pt 1):267-71.

De Boer MP, Ijzerman RG et al: Birth weight relates to salt sensitivity of blood pressure in healthy adults.
Hypertension 2008 Apr;51(4):928-32.

Barker DJ: Maternal and social origins of hypertension. (Hypertension, 2007 Sep;50(3):565-71 (We conclude that one
path of growth that leads to hypertension is initiated by fetal undernutrition )

Erikson JG...BarkerD]: Hypertension. 2007, Jun;49(6):1415-21
Zicha J, Kunes J, Jelinek J. Experimental hypertension in young and adult animals. Hypertension 1986; 8:1096—1104


http://www.ncbi.nlm.nih.gov/pubmed?term=Uiterwaal%20CS%5BAuthor%5D&cauthor=true&cauthor_uid=9260991
http://www.ncbi.nlm.nih.gov/pubmed?term=Anthony%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9260991
https://www.google.cz/url?q=http://austria-forum.org/af/Heimatlexikon/Konrad_Lorenz&sa=U&ei=cEMmU63rLYrPsgaYhoHIDA&ved=0CFcQ9QEwFQ&usg=AFQjCNH8d4JwZTZ8PooTzHSBBjySsYcYbw

Holandska studie u novorozencu é

s niZSim pfijmem soli %
. Geleijnse JM,
Study of 476 newborns in NL Netherlands

A) Skupina s nizkym pfijmem NaCl n = 231
B) Skupina s normalnim NaCl group n = 245

Po 6 mésicich skupina a) vykazovala nizsi TK o 2.1 mmHg.
Dr.Geleijnse se podatilo po 15!! letech vySetfit 167 /476 probanda!

Ve skupiné A byl systolicky TK o 3.6 mmHg nizsi a diastolicky
o 2.2 mmHg ve srovnani s se skupinou B)

Vysledky studie podporuji pfedstavu, Ze casny
imprinting — zvySeny pfijem soli u novorozencii/kojencu
muze ovlivnit krevni tlak u adolescentti/dospélych

m  Johanna M. Geleijnse, Albert Hofman et al: Long-term Effects of Neonatal Sodium Restriction on Blood
Pressure. Hypertension. 1997; 29: 913-917

m  Zicha J, Kunes J, Jelinek J. Experimental hypertension in young and adult animals. Hypertension 1986; 8:1096-1104
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Sodium Intake and Blood Pressure
ong US Children and Adolescents

6235 probandu -2003- 2008 sledovan pfijem soli (primér 8.5
g/den (3.3 g- 20g/den)!!
Jedinci s nejvyS$Sim konzumem NaCl vykazovali dvojnasobné

riziko, Ze se dostanou do kategorie prehypertenze/
hypertenze ve stovnhani se skupinou s nejnizsi dodavkou soli !

Efekt vysoké dodavky natria byl potencovan obezitou (coz je
znamy fakt, samotna obezita bez ohledu na dodavku soli je
rizikovy faktor pro hypertenzi!).

AAP statement: Obesity in children is a new epidemics

»A big message here is that we should be more concerned
about the salt intake of our kids. There is increasing evidence
that kids are eating too much salt, and it can have an adverse
impact on their health*.

Yang Q, Zhang Z, Sodium intake and blood pressure among US children and adolescents.
Pediatrics, 2012 Oct;130(4):611-619
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Zakladni nedorozuméni, nutno respektovat:
salt sensitive nebo salt resistant!!

Existuje individualni reakce na zvySenou dodavku NaCl, to je
dano geneticky. Jedinci ,,salt sensitive‘ reaguji na vysokou
dodavku soli vzestupem TXK daleko vice nez jedinci ,,salt
resistant*. BohuzZel neexistuje (zatim) Zadna screeningova
metoda, ktera by individua zafadila do téchto 2 skupin

Nicméne vysledky studii ukazuji, Ze:
U hypertoniki je incidence salt sensitive cca 50%!!

Je znamo, Ze u Afroamericani je tento podil jesté vyssi (v USA tato
skupina jevi vyznamné Castéji hypertenzi)

Ale i u normotenznich jedincu je incidence ,,salt sensitive* ve
29%, u Afroameric¢ant 36%

Pokud akceptujeme tato data, pak vice nez polovina bézné
kavkazské populace miZe mit benefit ze sniZzené dodavky soli

Ale to by platilo i pro 1/3 normotenzni populace!

Weinberger MH: Salt sensitivity of blood pressure in humans. Hypertension, 1996, 27, 481-490



Dalsi vyznamny fakt, ktery je tfeba vhimat:
i velmi maly pokles TK hraje pfi omezeni
dodavky soli vyznamnou roli

e

Pro laiky urcCité, ale v fadé pripadi i pro lékafe a zdravotniky
prekvapujici nasledujici fakta:
Pokles diastol. TK o pouhych 10 mmHg sniZuje mortalitu na CVD o 20- 40%
a pokles diastol. TK o 5-6 mm Hg redukuje riziko nahlych mozkovych

ptihod o 42% and koronarnich pfihod o 15%!!

Tedy solnou lobby dlouhodobé opakovany fakt, Ze maly pokles TK nehraje Zadnou
roli neplati!

Je logické, Ze i tohoto malého poklesu TK mohou téZit pfedevsim jedinci, ktefi jiz
maji hypertenzi nebo dokonce jiz TOD (target organ damage)- napt. hypertrofii
levé komory zjistitelnou na echokardiografii.

Tato informace ma i prakticky dopad- vyjadfovat hodnoty krevniho tlaku bez
zaokrouhlovani na 5 mmHg.

To dnes ani neni tfeba pfi automatickém méfeni krevniho tlaku v domacim
prostiedi- za standardnich podminek by si to hypertonici méli zaznamenavat.

Hedner T, Hansson L, Jern S. What is happening to blood pressure?
Blood Press 1996;5:132-3. Zanchetti A. What blood pressure levels
should be treated? Clin Investig 1992;70:S2-6
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Pro méreni krevniho tlaku je dilezité
vyjadrovat hodnoty presné a nezaokrouhlovat

Proc€ je nutné vyjadrovat TK presné?
Kazdy mmHg hraje dulezitou roli (viz grading hypertenze)
Perspektiva pouzivani rtutovych tonometru jako referencni ?

WHO Zada zrusit pouzivani rtut’ovych tonometri, které se
desetileti povazovaly za referenéni metodu méreni
krevniho tlaku !

Grading hypertenze:

Stage 1 = 95t - 99t percentile + 5 mm Hg
Stage 2 = BP> 99th percentile + 5 mm Hg

US Guidelines for Hypertension
in Children and Adolescents, 2004



Salt is an essential element unavoidable for life, but too high intake may become
dangerous. On the other hand, very low intake may present also a risk factor.
So, it should be advised to find out a good balance!

J-shaped associati
' | <= risk of CVD

Oxidative end products

Eifersucht ist wie Salz: ein bilchen davon wiirzt

ungeniel3bar. Honoré de Balzac, (1799 - 1850)

T den Braten, aber zuviel macht ihn véllig

| _—— decreasing salt intake

|
High salt intake e - . . )
Angiotensinll ___— ROS - __ Na*-pump inhibitors

auch J-shaped association!

Higﬁ salt

High levels of ROS may result in
significant damage to cell structures

Optimal salt
Low salt

ROS production
(ROS= Reactive Oxygen Species)

Modification from: Eberhard Ritz E, Mehls O: Salt restriction in kidney disease—a missed therapeutic opportunity?
Pediatr Nephrol (2009) 24:9-17



https://www.google.cz/url?q=http://en.wikipedia.org/wiki/J_curve&sa=U&ei=osYgU-LqHIrDtQadqoDIBg&ved=0CFgQ9QEwCQ&usg=AFQjCNGSlvVy2KauNotmGS9LCJSH34q24g

Type 1 hypertension (vasoconstrictor, high renin)

[ blockers Angiotensinogen

Renin -—»l

Angiotensin |

=) AngiOteﬂSin
~«———  converting
enzyme inhibitors
Angiotensin ||

Kidneys <—|\ Adrenal glands Arteries
Sodium Aldosterone Angiotensin
receptor blockers

Type 2 hypertension (sodium dependent, low renin)

Calcium blockers
Diuretics Angiotensinogen

v®

Renin —>l

Angiotensin |

\

Angiotensin ||

Kidneys Adrenal glands Arteries
4 ==, =4

Sodium Aldosterone Calcium blockers

T Diuretics

Pathogenesis:

Hypertension exists in only two broad physiological
types. Blood pressure is the product of
vasoconstriction and volume) - supported in practice
- syndromes where hypertension is due to a single
identifiable factor (monogenic or secondary) are
characterised either by increased vasoconstriction
(e.g. phaeochromocytoma) or increased volume
(e.g.primary hyperaldosteronism, or Liddle's
syndrome).

More unexpectedly, the large choice of drugs for
hypertensionhave turned out to resolve into just two
groups that act, broadly, on either the
vasoconstriction or volume components of
hypertension.

Two types of hypertension R (renin) and V (volume).
Type 1 and type 2 hypertension

The two types of hypertension can be distinguished
by measuring plasma renin.

Renin secretion is suppressed when the kidney
detects that the amount of sodium ions reaching the
sodium sensor (macula densa) in the nephron is
raised. So a low plasma renin is an excellent clinical
clue to the presence of excess sodium in the
circulation. Strong clinical support from the typically
suppressed plasma renin concentrations in
syndromes like Conn's and Liddle's, in which excess
sodium retention is due, respectively, to increased
aldosterone secretion or response.


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1432176/figure/fig1/
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%‘c Kontraverze pfichazejici z belgické Lované
LA

nejvice citovana je studie prof. Staessena, i zafazeni i probandi z CR

Prof. JA Staessen

Studie zahrnuje 3,681 zdravych Evtopanti, maZe i Zen, kde byla sledovana
exkrece soli v moci jako marker konzumu NaCl. Kohorta sledovana
celkem 8 let a hodnoceny kardiovaskularni komplikace ve vztahu ke
konzumu soli (3 skupiny, vysoky, pramérny a nizky pfijem.

Vysledky ukazaly, Ze nizky pfijem NaCl sice vedl k mirnému poklesu TK,
ale nesniZil morbiditu/mortalitu na CVD, dokonce nékde i zvysil!

m  Criticism of this study: A large number of design and analytic concerns
were raised in subsequent correspondence and commentaries.

m  Harsh criticism from USA: ,,CDC felt so strongly that the study was
flawed (methods, low number of evaluated probands, interpretation‘

m Comment of the American Heart Association:
AHA is committed to improving the health of all Americans through
implementation of national goals for health promotion and disease
prevention, including its recommendation to reduce dietary sodium intake

m  Stolarz- Skrzypek K, Kuznetsova T, Staessen JA: Fatal and nonfatal outcomes, incidence of hypertension,
and blood pressure changes in relation to urinary sodium excretion. JAMA, 2011 May 4;305 (17):1777



Potravinarsky prumysl
a solna lobby

Potravinafi a ,,solna lobby* dlouha léta striktn€é odmitaji, Ze by vysoky
konzum soli mohl byt zdravi nebezpecny.

The salt lobby has even accused the USA federal government of bias and of
breaking federal law by disregarding scientific literature*

...yyDlouhodoba nizkoslanna dieta srovnana s normalni vykazuje jen velmi
malé poklesy TK — systolicky TK u zdravych jen 1.1 mmHg, diastolicky TK

jen 0 0.6 mmHg*. That is like going from 120/80 to 119,/79*.

It's Time to End the War on Salt (Scientific American Magazin) Jul 8, 2011
- by Melinda Wenner Moyear: The zealous drive by politicians to limit our

salt intake has little basis in science!

Restriction of salt consum as recommended |[PrzYs
by WHO would mean decrease of food :
industry profit! For example only in France -
billions Euro! Salt as commodity presents an
important role in world business even today




I nevelky pokles TK vedl u déti k vyznamnému
ustupu hypertrofie levé komory po ramiprilu
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Echokardiografie na za€atku a konci studie

Regrese hypertrofie LVH po intervenci ramiprilem (Seeman T. a spol.,
Amer.K. Hypertension 2007)

LVMI before treatment LVMI after treatment

Soubor z Pediatrické
kliniky v Motole




Meta-analysis of Outcome Trials

4

posouzeni komplikaci pfi niZ§i dodavce soli
(Lancet 2011)
Decreasing salt at 2 g/day

Reduced-salt Control Relative risk of
L .

Study Events Total Events Total SOOI (R ) CVD events (95%Cl)

TOHP | 17 321 32 311 0.51(0.29,0.91) D E—

TOHP I 71 938 80 935 0.88 (0.65, 1.20) -

Morgan 6 34 5 33 1.16 (0.39, 3.45) 5

TONE 36 322 46 331 0.80(0.53, 1.21) —.-—

Total 130 1615 163 1610  0.80 (0.64, 0.99) ’

Heterogeneity: Chi’=3.20, df=3 (P=0.36); I’=6%

Test for overall effect: Z=2.02 (P=0.04) I g
| |
0.1 Favours 1 Favours 10

reduced-salt control

He FJ, McGregor GA: Salt reduction lowers cardiovascular risk: meta-
analysis of outcome trials. Lancet 2011 Jul 30;378 (9789):380-2



A recentni studie z Londyna (bfezen 2014)
Salt intake in school children, 5 — 7 years old

m  Sbér moci a posouzeni pfijmu soli u 340 déti —

162 divky a 178 chlapci ve véku 5-6, 8-9, 13-17 let
Posuzovan zdroj — potraviny, které nejvice pfispivaly ke zvySenému
vyluCovani NaCl:
Mean salt intake: 3.75 g/d, 4.72 g/d and 7.55 g/d
Nejvétsim zdrojem soli byly cerealie! A tam, kde se tyto pfidavaly (tfeba
i do uzenin). Vétsina soli pochazela z produkti, které si rodiny nosily
ze samoobsluhy (processed foods)

Czech experience: The first CZ- Salt Awareness Week 2011

Pokus presvédcit vyrobce sniZit obsah soli v chlebu a pecivu, i za pouZiti soli
Kardisal® (60% NaCl, 40% KCl: CZ- Salt Awareness Week 2011, ucastnici
tiskové konference (vétsinou damy!) testovali chut’ peciva a konsttaovlai, Ze

prakticky nebyla chut’ ovlivhéna

.Naomi M Marrero, Feng J H ....GA McGregor: Salt Intake of Children and Adolescents in South London: Consumption Levels and Dietary
Sources. Hypertension. 2014 Mar 10



Salt intake (in g/day/person), gold medal in Europe /Asia =
Turkey, then Hungary, Croatia, Macedonia, Czech Republic




Sodium intake — EFCOVAL- results for CZ

(European Food Consumption Validation)

National Institute for Public Health, Brno, Czech Republic

Gender: Males
Gender: Females

Females Ccz!
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250 mmol Na* = ca 14.5 g/day 178 mmol Na+ = ca 10.4 g/day
males females



Intake of minerals in Czech children, 2009

Pfijem prvku v procentech doporuéené davky
Daily intake of minerals, particularly sodium 6tires so much as recommended)

700
600 -
500

400 - Kindergarden
300 - —e—MS

200

100 ~Recommended intake L
Elementary

school

Tlaskal P, Hrstkova H, Balikova M, Strosserova A: Vyzivové doporucené davky v realité jidelnicka
ceskych predskolnich a Skolnich déti . VyZiva a potraviny 6, 2009, 91-94




Pokus snizit dodavku soli ve Velké Britanii
z 9.5 g/day to 6 g/day

Salt intake Reduction Target intake

Source o/day needed o/day

At home (15%)
14 g 40% reduction 09¢g
(Cooking and salt cellar)
Natural (5%) 0.5¢g No reduction 05¢g
Food industry (80%) 7.6 g 40% reduction 4.6 g!!
Total 9.5 g Target 6.0 g

Potravinarsky pramysl: natlak na rychlé sniZeni obsahu soli v
sprocessed food* je kontraproduktivni, sniZovani obsahu soli ma byt
postupné,pak si laici vysoce pravdépodobné nevS§imnou, Ze potraviny
jsou malo slané. McGregor navrhuje minus 40% NaCl béhem 5 let



Changes in Stroke, IHD and Blood Pressure
and Salt Intake in the UK 2003 - 2011

Prof. McGregor G (London)
(The 2nd Salt Awareness Week
Lecture in Prague , Oct. 2013

Deaths
per
100,000
per year

Blood
pressure
(mmHg)

9
Salt intake

(g/d)
(from 24h UNa) 8 -

74

2003 2006 2008 2011




3 recentni sdéleni v prestiznim NE]JM,
stpen 2014 - New Engl ] Med 2014;371

1. Mozaffarian D, Fahimi S et al: Global Sodium Consumption and Death
from Cardiovascular Causes:

Conclusions: In this modeling study, 1.65 million deaths from cardiovascular causes that
occurred in 2010 were attributed to sodium consumption above a reference level of 2.0 (more

than 5g NaCl) g per day. (Funded by the Bill and Melinda Gates Foundation)

2. Mente A, O'Donell M]J et al: Association of Urinary Sodium and Potassium Excretion with
Blood Pressure.

Conclusions: In this study, the association of estimated intake of sodium and potassium, as
determined from measurements of excretion of these cations, with blood pressure

was nonlinear and was most pronounced in persons consuming high-sodium diets,
persons with hypertension, and older persons. (Funded by the Heart and Stroke
Foundation of Ontario and others.)

3. Mente A, O'Donell MJ et al: Urinary Sodium and Potassium Excretion, Mortality, and
Cardiovascular Events:

Conclusions: In this study in which sodium intake was estimated on the basis of measured
urinary excretion, an estimated sodium intake between 3 g per day and 6 g per day

was associated with a lower risk of death and cardiovascular events than was either

a higher or lower estimated level of intake. As compared with an estimated potassium
excretion that was less than 1.50 g per day, higher potassium excretion was associated
with a lower risk of death and cardiovascular events. (Funded by the Population
Health Research Institute and others.)




Co ovliviiyje krevni tlak?

Vysoka dodavka soli — zvlasté u jedincu salt sensitive a s jiZ
pfitomnou hypertenzi.
Hypertenze v rodiné — rodice/prarodice s TOD

Nizky konzum drasliku (ovoce, zelenina — draslik balancuje
i pfi vysoké konzumaci sodiku jeho nepfiznivy vliv na TK)

Obezital! — i bez zvyseného prijmu soli, metabolicky
syndrom, inzulinova rezistence. Vysoka dodavka soli — pocit
Zizné, u déti zvyseny prijem soft-drinks (zbytecné kalorie)

Nedostatek pohybové aktivity (body fitness)

Alkoholové excesy (over two drinks per day), drogy! —a co
pivo? Paradoxné omezena dodavka kofeinu a ,,mirné*
koufeni mohou u hypertonikts mit pozitivni zdravotni efekt.
Ale to radéji laikiim moc nezduaraznovat !



Vysoky pfijem soli je spojeny s obezitou,
vliv hormonu leptin

Vysoky pfijem soli pfispiva ke vzestupu hmotnosti — obezité a
rozvoji chronickych onemocnéni nezavisle na kalorické
dodavce jedince! Studie v AAP Zurnalu Pediatrics.

Among the 766 teens participating in the study, 97 % reported exceeding
the recommended adequate intake (AI) of 1,500 mg of sodium/day (cca
4o NaCl) set by the American Heart Association.

Pfijem soli u adolescentt byl podobny jako u dospélych,
nékdy vice nez 2x tolik co doporucovano.

Dorostenci s vysokym konzumem NaCl vykazovali zvySené
hodnoty leptinu — hormon produkovany tukovou bunkou a
tlumici chut’ k jidlu.

Ale pfi pfilis vysokych hodnotach leptin ma paradoxni efekt —
tendence ke zvyseni hmotnosti!!



Czech study: 60 adolescents with prehypertension and normal
BMI- 3 months intervention - on DASH - diet

(Jan Janda, Milo$ Veleminsky et al.)

systolic BP

NS NS NS NS
L DASH only
140+
(RoISAL i After 3 months of intervention
M 130+ significant decrease of SBP
s s *k %k in group A and B
o P< 0.001
120 T T T 1 )
Q LN 94 % ™ %

measurement

In the group A (finally 26 probands) the SBP (median) decreased significantly from 138 to 129 mmHg (p < 0.001),

the DBP decreased only mildly, the difference was not significant.
In the group B (finally 25 probands) the SBP decreased significantly from 135 to 132 mmHg (p < 0.001), and also the

DBP revealed significant decrease from 85 to 69 mmHg (p < 0.001).
This intervention revealed a significant decrease of blood pressure in prehypertensive adolescent individuals.

The additional use of Kardisal® at home cooking did not reveal better effect than DASH diet alone



Czech study: 60 adolescents with prehypertension and normal
BMI- 3 months intervention - on DASH — diet
(Jan Janda, MiloS Veleminsky et al.)

Diastolic BP
95
* NS NS * @ Group A
90-
85-
=
E 80- i i
75-
70-
65 T T T T )
N N " ) ™ 15
measurement

DASH= Dietary Approach to Stop Hypertension



https://www.google.cz/url?q=http://libguides.marquette.edu/content.php%3Fpid%3D106072%26sid%3D831997&sa=U&ei=beopU8ifG4abtQbx1IHYAw&ved=0CNEBEPUBMFI&usg=AFQjCNFMcqvX_VbpUHoxkmOciCjLUh-guQ

Jak prakticky postupovat u déti a dorostu?

Pfipoustime, Ze vysoky konzum soli muiZe u znacné Casti populace
zvySovat krevni tlak a tim stoupa riziko prehypertenze/hypertenze
Esencialni hypertenze nevznika az po 18. roce, ale Caasto ji v dorostovém

véku. Hypertenze he rizikovy faktor pro kardiovaskularni pfihody a
CMP.

Cilem je sniZovat postupné dodavku soli v populaci a zaCinat u déti a
dorostu, cilem v CR alespoii sniZit denni pfijem soli u dorostui/mladych
dospélych na cca 9-10 g/den béhem 3 let

Nejvice z toho mohou profitovat jedinci s prehypetenzi/jiZ s hypertenzi
Sifit mezi laiky povédomi, Ze CR se lisi od ostatni Evropy nejen vysokym
konzumem piva, ale i soli. Cilova skupina: rodiny (PLDD), skola-
ucitelé, skolni stravovani, automaty ve skolach.

Nejdiezitéjsi je ale postupné sniZovat osah sili v komercné dostupnych
potravinach, ale nikoliv ,,skokem®, ale psotupné! (diivody?)

Propagovat zvyseny konzum drasliku ve stravé, balancuje nepfiznivy
efekt soli na krevni tlak.

Méné pouzivat stl v domacnosti, nahrada kofenim/ bylinkami
DASH-dieta



Fast food restaurants, salt intake

Chicken nuggets 175 g
Pizza 1.25 g
Can of beans and sausages 15g
Doughnut 12 g
Burger 2g
Milk shake 0.5¢g
Frosties cereal 1.5 ¢
Cheese or ham 24 ¢

Lunchable pack



Doporuceny pfijem soli dle véku

Kojenci max. 1 g NaCl/ day
1- 6 yrs max. 2 g NaCl/ day
7- 14 yrs max. 5 g NaCl/ day
Dospéli max. 6 g NaCl/ day

® The aim of WHO is to reduce salt intake to
5 grams/person/day- today still a dream!!

= V CR skromnéjsi cile — redukce soli alespoii na
10g/den! (coz je stale 2x tolik neZ doporuceni WHO)



Zavery .

1. Esencialni hypertenze zacina ve véku, kdy o jedince pecuji
pediatri

2. Pres radu kontraverzi jednoznacné prevlada nazor
podporovany ,.evidence based medicine®, ze zvySeny konzum
soli je spojeny s tendenci k hypertenzi. Exces prijmu soli je

navic spojen s rizikem nefropatii, nadory zaludku a
osteoporozou

3. I maly pokles TK SBP (10 mmHg) and DBP (5-6 mmHQg)
vyznamne snizuje riziko morbidity a mortality na centralni
mozkové a koronarni prihody, zvlasté u jedincu ,,salt
sensitive* resp. jiz s hypertenzi

4. V Ceské republice by tomu tak mohlo byt u cca 50%
populace



nejslozitéjsi) je presveédcit potravinare, aby snizili obsah
soli v komercné dodavanych potravinach- a to postupné,
pomalu!!

To je ukol pro zakonodarce, vladu, rezort MZ, hlavniho
hygienika, pediatri, internisti, nefrologové mohou pomoci
v argumentaci. Legislativa EU- uvadét obsah soli v
sramech na etiketach produktii! (nikoliv v mg ale v
gramech!)

Cil v CR: snizit prijem soli na 9-10 g/den béhem 3 let

Trvale $itit povédomi, Ze CeSi jsou skoro Sampiony v
prijmu soli (pediatri, rodice nasich ,klientu*, jejich
rodiny, ucitelé, Skolni jidelny)



Zavéry I11.

9. Doporuceni laikim: ziskat povédomi, Ze se v CR soli vyznamné vice
nez v ostatni Evropé. ZvySit prijem drasliku (zelenina, ovoce),
propagace dieta DASH (rada doporuceni jiz na ceském internetu!)

Informace, Ze vysoky prijem drasliku balancuje ten nepriznivy vliv
sodiku. Omezit konzum soli v domacnosti, nahradit korenim/
bylinkami.

Doporuceni lékarum: sledovat krevni tlak u déti a dorostu v rodinach,
kde je hypertenze a vSude pouzivat percentilové grafy pro hodnoceni
krevniho tlaku zvlasté u jedincu salt sensitive resp. jiz s hypertenzi.

9. Ceska pediatricka spole¢nost iniciovala the 1st and 2nd Czech Salt
Awareness Week- 2011 a 2013. Treti rocnik akce od 15. prosince 2014 s
podporou CZ-WHO, MZCR a odbornych spole¢nosti

Vy$§i konzum soli nez v CR
je v Evropé jen v Mad’arsku a
Chorvatsku!
UzZ jen tento fakt nuti k zamysSleni!




Finally, being in Prague:

one sad and one good message

The Czech people are absolutely champions as beer drinkers
ca 155 Liter/person/year

And a benefit more: vitam. B1, B2, B6, B12!

Sad message Good message

m Czech Republic 156,92 Minerals in beet: very low content

s Ireland 131,13 of sodium but high content of
potassium!! For the blood pr r

= Germany 115,84 S o PHEEBEEE
very favorable ratio!

m Australia 109,95 Potassium 300- 600 mg/Liter!

m Austria 108,36 Sodium 20- 110 mg/Liter.

Ll

UK 99,07.....

sgebot flir Bier &
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http://www.statnivlajky.cz/australie
//commons.wikimedia.org/wiki/File:DBP_1983_1179_Reinheitsgebot_Bier.jpg
//commons.wikimedia.org/wiki/File:Budvar-mug.JPG

Arguments for diet with salt restriction

There is unequivocal evidence that increased sodium

intake is associatedwith increased blood pressure, and that
increased blood pressure leads to increased risk of vascular
diseases. Unfortunately, the published evidence directly
linking sodium intake to vascular risk is inconsistent and
confusing. This review, emphasising recent developments in
national and international settings, considers why this is the
case and how vested interests — particularly the food industry
— have exploited the vacuum. We argue that legislation is the
only tool that is likely to reverse the current situation wherein
many millions of lives are put at risk through an unnecessary
dietary additive, the reduction of which would be eminently
feasible and have no conceivable disadvantage to health



