Kuchynska sul a kardiovaskularni mortalita
| morbidita— mame v tom jasno?
Jan Malik
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Negativni dusledky zvySeného prijmu soli

Autoimunitni onemocnéni (Sharif K, KBPR 2018)

Fibrilace sini (Pdékko TIW et al. Ann Med 2018)

Poruchy sluchu (Choi HS et al. Asia Pac J Clin Nutr 2018)
Obezita (Oh SW et al. PLOS One 2017)

Mortalita u diabetik( (Saulnier PJ et al. J Diabetes Res 2017)
Nealkoholicka steatdza jater (Choi Y et al. Br J Nutr 2016)

CKD: zvySeny pfrijem soli je spojen s vysSim rizikem rozvoje CKD

*  Arterialni hypertenze
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Treatment of Hypertensive Vascular
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Antihypertenziva 2019

* Thiazidova diuretika: hydrochlorothiazid

* Thiazidim podobnad diuretika: amilorid

* Antagonisté mineralokortikoidnich receptoru: spironolakton, eplerenon
* Beta-blokatory

* Alfa-blokatory

* ACE-inhibitory

* Sartany

» Blokatory kalciovych kanalu

e Centralné pUsobici antihypertenziva: metyldopa, moxonidin, rilmenidin

* (ARNI: sacubitril-valsartan)
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Hospodareni se sodikem a vodou

Malik J a kol.: Echokardiografie u pacientu s
chronickym onemocnénim ledvin Maxdorf 2018




Senzitivita a rezistence vuci soli

* Genetické vlivy

* Inzulinova rezistence, obezita...metabolicky syndrom
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(University of Delaware)



Hospodareni s natriem a s vodou u renalni
Insuficience (CKD)

Pacienti s CHRI vylucuji vodu i sodik pomaleji->volumexpanze
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Hospodareni s natriem a s vodou u

renalni insuficience (CHRI)

* Pacienti s CHRI vylucuji vodu i sodik pomaleji->volumexpanze
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Glomerularni filtrace a vek
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Celkova mortalita a glomerularni filtrace
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Mortalita ESRD je cca 10x vétsi nez u stejné staré non-
ESRD populace (Foley RN et al. JASN 2007)



Zvyseneé seroveé koncentrace sodiku—zvysena
endotelialni stiffness

Change in endothelial cell stiffness (%)
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Neosmotické ulozeni natria

Pacienti s ESRD:

Tka’ﬁOVé koncentrace Na+ ZvysSeni produkce glykosaminoglykant
, . . u mysi vede k excesivni kalcifikaci
T syntéza glykosaminoglykand |

Purnomo E. J Am Heart Assoc 2013

Tkanoveé koncentrace:
Kbze: 1,0-14,0 g/kg

Sval: 0,6 — 7,1 g/kg
Stena tepny: 0,9-9,8 g/kg

Fischereder M et al. Am J Physiol Renal Physiol. 2017;313(2):F319-F325






Extremneé nizky prijem soli: Indiani Yanomano

Medallin

Peru

* Potrava: pralesni ovoce, bezobratli, vzacnéji ryby nebp ulovena zvér
* Ptijem soli: < 0,5g/24 hod

* Nemaji hypertenzi, iCMP ani se starnutim i pres vyraznou aktivaci RAAS

—aktivace RAAS je kompenzatorni mechanismus k zadrzeni Na+ v téle

Oliver WJ, Cohen EL, Neel JV. Blood pressure, sodium intake, and sodium related hormones in
the Yanomamo Indians, a "no-salt" culture. Circulation. 1975;52:146-151.



Extremne vysoky prijem soli: Japonsko
oblast Akita

e Zemeédeélska oblast

* Denni prijem soli: 26 g/24 hodin




Mortalita 30-59letych Japoncu na mozkovou
hemorrhagii podle regionu a spotreby soli...

. 140 and over
110~ 139

/A 90 ~ 109
80 ~ 89
N 70 - 79

= 60~ 69

27 gm/d
(Sasaki, 1958)

under 60 26,3 gm/d
(Fukuda, 1954)
14 gm/d
(Dagl, 7958)
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Aktualni spotreba soli na svete
Metaanalyza zahrnujici 129 studii, celkem pres 50tis.
jedincu z celého svéta
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Rozpéti = 114-210 mmol/d, coz je 2622-4830 mg Na/den
Tedy: 6,6-12,2 g NaCl denné

McCarron SA, Kazaks AG, Geerling JC, Stern JS, Graudal NA. Normal range of human dietary sodium
intake: a perspective based on 24hour urinary sodium excretion worldwide. Am J Hyper
2013;26(10):1218-1223.



Jaka jsou odborna doporuceni stran
maximalni spotreby NaCl??

« WHO: < 5g/24hod
« FDA: <4g/24h

» Ceska diabetologickd spolenost: < 6g/den



Vztah mezi 24-hodinovym vylucovanim sodiku a
plasmatickou reninovou aktivitou
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Progress in Cardiovascular Diseases 61 (2018) 20-26

Contents lists available at ScienceDirect

Progress in Cardiovascular Diseases

journal homepage: www.onlinepcd.com

Conflicting Evidence on Health Effects Associated with Salt Reduction
Calls for a Redesign of the Salt Dietary Guidelines>

Niels Graudal **, Gesche Jiirgens "

2D VRR 4242, C h University Hospital, Rigshospitalet, Denmark
Y Clinical Pharmacology Unit, Zealand University Hospital, Roskilde, Denmark 10

24 N. Graudal, G. Jiirgens / Progress in Cardiovascular Diseases 61 (2018) 20-26
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Fig. 3. Sodium reduction versus mean reduction of systolic blood pressure (MRSEP), Univariable analysis: Each cirde shows the MRSEP outcome of one study comparing a reduced sodium
intake versus a usual sodium intake (closed circles: Normotensive studies; stippled cirdes: Hypertensive studies). The size of the circle corresponds to its inverse variance weight of the
MRSBP. Regression lines are shown for all studies with recommended method including a constant (y = —0.0227x—2.0374), the no-constant method (v = —0,0382x) and for

normotensive studies only (y = —0.0005:x—1,988).



REVIEW
Am J Hyper 2016

A Radical Sodium Reduction Policy Is Not Supported by
Randomized Controlled Trials or Observational Studies:
Grading the Evidence

Niels Graudal’
N, Usual N, Low . Hazard Ratio Hazard Ratio

Study or Subgroup Sodium  Sodium e 950, 95% CI

1 NHANES I (Alderman) 1998 8509 2837 20.8%  0.88 [0.80, 0.97] —i—

2 NHANES I (He) 1999 5098 1699 0.0% 1.13 [0.85, 1.50]

3 Tuomilehto 2001 311 634 0.8% 091 [0.56, 1.48] =

4 NHANES II (Cohen) 2006 3443 37 8.2%  0.78 [0.67, 0.91] —

5 Geleijnse 2007 724 724 7.4% 095[0.81, 1.11] —

6 Geleijnse (LRP) 2007 392 392 0.0% 1.12[0.86, 1.46]

7 NHANES III (Cohen) 2008 4350 2175 11.5%  0.83[0.73,0.94] ——

8 NHANES III (Yang) 2011 6133 3067 0.0% 1.24 [1.03, 1.49]

9 Stolarz-Skrzypek 2011 1220 1250  24% 082[0.62,1.08) ——a—"f—
10 Gardener 2012 961 1138 5.5% 0.89[0.74, 1.07] —_—
11 NORFOLK 2014 11913 3971 24.5%  0.84[0.77,0.92] ——
12 NORFOLK (LRP) 2014 9249 3070 0.0% 0.92[0.82, 1.02]
13 PURE 2014 67794 10810 18.8%  0.79[0.72, 0.88] —i—
14 PURE (LRP) 2014 38643 6162 0.0%  0.62[0.54,0.71]

Total (95% CI 99225 27250 100.0%  0.84 [0.81, 0.88 . . . s 7 . v I'4
o S ¢ — « Neexistuje random. studie ukazujici benefit snizeni
Heterogeneity: Chi? = 5.86, df = 8 (P = 0.66); I* = 0% 0.5 0.7 1 1.5 2

Test for overall effect: Z = 7.68 (P < 0.00001)

Favours Favours pFiJmu Na+ pOd 2300 mg/d
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Figure 1. All-cause mortality, usual sodium vs. low sodium. Results from 9 population representative observational studies adjusted for multiple con- b POd 2300 mg N a + /d - m | n | m a I n | efe kt n a TK

founders. Exchanging the first analyses of the NHANES studies’” with the re-analyses®®: HR = 0.87 (0.82, 0.91), P < 0.00001. Further exchanging primary
analysesi1:'3 with analyses of low-risk populations®'*': HR = 0.86 (0.81, 0.92), P < 0.00001. Abbreviations: Cl, confidence interval; HR, hazard ratio; LRP,

low-risk population.



Dalsi vlivy©

Julianne Holt-Lundstad Ann Behav Med. 2009
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* (Velmi) vysoka spotreba NaCl jisté skodi

* Existuje individualné rozdilna tolerance vudi prijatému mnozstvi NaCl
z hlediska krevniho tlaku. Pravdépodobné se méni v prubéhu Zivota s
poklesem renalni funkce, insulinové senzitivity apod.

* Prilis nizka spotreba soli aktivuje osu renin-angiotenzin-aldosteron, a
tim muze krevni tlak zvysit

...Jasno v tom moc nemame
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Efekt podani 12,5 mg

furosemidu iv

Luca Fazzeron, Davide Ottoling, Eleonora Scotti, Michele Ferrar, Paola Bruzzone, Silvio Sibilla, Cristina Marenghi, Luciano Gattinoni, and
Pietro Caironi
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Ann Intensive Care. 2016; 6: 72 PMCID: PMC4958084 AG,
Published online 2016 Jul 22. doi: 10.1186/513613-016-0168-v PMID: 27447787

Real-time urinary electrolyte monitoring after furosemide administration in surgical ICU
patients with normal renal function
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