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* Definice hypertenze u déti ?

= krevni tlak > 95.percentilu pro dane
pohlavi, vék a télesnou vysku, naméreny
opakovang, tJ. negméné pri 3 riaznych métrenich

v Casovem odstupu dnil - tydnti v zavislosti na zavaznosti hypertenze



x*

Percentilové grafy TK pro déti:
1. Task Force Report, 1977 (pohlavi, v&k)
2. Second Task Force Report, 1987 (pohlavi,vek)
3. Update on the TFR, 1996 (pohlavi, vék + vy3ka)
4. Fourth Report, 2004 (pohlavi, vék + vyika)

Pediatrics,1977, 59:797-820 1987, 79: 1-25
Pediatrics 1996, 98: 649-658 2004,114:555-576




* Interpretace hodnot TK u déti

normalni TK <90.pcC

vysoky normalni TK 90.-95.pc

(= high-normal BP, USA = prehypertenze)

hypertenze >95.pcC



Second Task Force Report 1987
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Obr. 1. Percentilové grafy pro TK chlapet a divek podle ,,Second Task Force Report™
K4 - 4. Korotkoviy fenomén, K5 - 5. Korotkovay fenomén




Lurbe et al.

TABLE 2. Blood pressure for and height percentiles

SBP (mmHg) percantila of haight DBP (mmHg) parcantile of heaight
Age (years) BP percentile Sth 10th 25th S50th T5th S0th 95th Sth 10th 25th S0th T5th Sth a5th
1 90th 94 g5 97 99 100 102 103 a3 50 51 52 53 53 54
95th 98 99 101 103 104 106 106 =] 54 55 56 57 58 58
g9th 105 106 108 110 112 113 114 &1 62 63 (=] 65 66 66
2 90th 97 99 100 102 104 105 106 =] 55 56 57 58 58 59
95th 101 102 104 106 108 109 110 59 59 60 &1 62 63 63
99th 109 110 111 1132 115 117 117 56 67 &8 69 70 71 71
3 a0th 100 1on 103 105 107 108 109 59 59 60 &1 62 63 63
95th 104 105 107 109 110 112 1132 63 &3 64 65 66 &7 &7
g9th 111 112 114 116 118 119 120 | 71 72 73 74 75 75
4 90th 102 102 105 107 109 110 111 62 &3 64 65 66 &6 &7
g5th 106 107 109 111 112 114 115 &5 &7 68 &9 70 71 71
ggth 1132 114 116 118 120 121 122 74 75 76 T 78 78 79
5 90th 104 105 106 108 1710 111 112 65 66 &7 &8 &9 &4 70
95th 108 109 110 112 114 115 116 &9 70 71 72 73 74 74
99th 115 116 118 120 121 123 123 i 78 79 B0 a1 a1 a2z
& 90th 105 106 108 110 111 113 113 68 &8 69 70 71 72 72
95th 109 170 112 114 115 117 117 72 72 73 74 75 76 76
99th 116 117 119 121 123 124 125 80 B0 a1 82 a3 24 24
7 90th 106 107 109 111 112 114 115 70 70 | 72 73 74 74
95th 110 111 112 115 117 118 119 74 74 75 76 T 78 78
g9th 117 118 120 122 124 125 126 az az a3 a4 a5 26 26
B 90th 107 109 110 112 114 115 116 | 7z 72 73 74 75 76
g5th 111 112 114 116 118 119 120 75 76 T e 79 79 a0
ggth 119 120 122 123 125 127 127 a3 £ a5 26 a7 a7 a8
k= a0th 109 110 112 114 115 117 118 i 73 74 75 76 76 )
95th 113 114 116 118 119 121 121 ) 77 78 79 B0 a1 a1
gath 120 121 123 125 127 128 129 84 a5 86 a7z a8 88 89
10 90th 111 112 114 115 117 119 119 73 73 74 75 76 77 78
95th 115 116 117 119 121 122 123 i d 78 79 a0 a1 81 a2
9ath 122 123 125 127 128 130 130 a5 a6 86 88 a8 a9 90
11 90th 112 114 115 117 119 120 121 74 74 75 76 77 78 78
95th 117 118 119 121 123 124 125 78 78 79 B0 8 a8z a8z
g9th 124 125 127 129 1300 132 132 85 86 a7 a8 a9 90 90
12 90th 115 116 118 120 121 123 123 74 75 75 76 77 78 79
95th 119 1200 122 123 125 127 127 78 79 B0 a1 a8z a2z a3
99th 126 127 129 131 133 134 135 86 a7 a8 89 =L =l 91
13 90th 117 118 120 122 124 125 126 75 75 76 77 78 79 79
95th 121 122 124 126 128 129 130 79 79 80 81 82 a3 83
g9th 128 130 131 133 135 136 137 87 87 88 89 a0 91 91
14 90th 120 121 123 125 126 128 128 75 76 77 78 79 79 80
g5th 124 125 127 128 130 132 132 80 80 81 a2z 83 84 84
99th 131 132 134 136 138 139 140 a7 88 89 S0 91 92 92
15 a0th 122 124 125 127 129 130 131 7] 77 78 79 a0 80 81
95th 126 127 129 131 133 134 135 a1 81 a8z 83 =X a5 a5
g9th 134 135 136 138 1430 142 142 8a a9 90 a1 o2 93 93
L :ﬁ“t:: >130/85 regardless of gender and height (adult criteria)
99th >140/90
17 90th
95th
9ath

EP, blood presure. Modified from Task Foroe on High Blood Presure n Chikdren and Adolescents [7). Boxed area corresponds to reference values of boys 16 years or older in which
the reference walues for adults are recommendead.




* Rozdéleni hypertenze

1.stupné < 5 mmHg nad 99.pc

2.stupné > 5 mmHg nad 99.pc



m |
* Méfeni TK u déti % |

Standardni podminky
-vybér spravne manzety!
-Sitrka manzety = 40 % obvodu paze!

40 % obvodu paze

-prava paze
-vsede, po zklidnéni (cca 3-5 min)

-auskultatorni méfeni (pokud oscilometricky | TK — premérit auskult.)

-Korotkovovy fenomény K1 a K5 (e dsti <12 let)
-pt1 preventivnich prohlidkach od 3 let véku
-pt1 stavech spojenych s rizikem hypertenze (onem.ledvin, neprospivant, ...)



stiedni TK

Tlak v manzet

Auskultace

1. faze 2_faze 3. faze 4 faze ticho

(FHww) adeas0

Obr. 1: Schematické zndzornéni amplitudy zmén tlaku vzduchu v manzeté




Vybér manZety pro méfeni krevniho tlaku

MNizev mand ety Obvad paie Sifka maniety
(qumové nafukovaci Edsti) = 40 % obvedu pafe

Nowvorozeneckd ~13 cm 4om
Kojenackd 12-20 cm &em
Detska 17-26 cm g m

Despels 24-32 em 12 em

Sirokd dospld 32-42 cm 15 em

otehennl dospela 41-45em 19 em



* Vyznam arterialni hypertenze

Jednim z hlavnich rizikovych faktoru
kardiovaskularni morbidity v obecné populaci déti

kardiovaskularni mortality u déti s chronickym
selhanim ledvin

progrese chronickych nefropatii u déti
Je 1écitelna.

[.écba zlepsuje prognoézu pacientu.



Children

% renal survival

—
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Study period (years)

(Wingen et al., Lancet 1997, ,,Diet-study*)



Adults Meta Analysis: Lower Mean BP
Results In Slower Rates of Decline In
GFR In Diabetics and Non-Diabetics

MAP (mmHQg)
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Reprinted by permission, Harcourt Inc. www.hypertensiononline.org
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*

Meta Analysis: Lower Mean BP Results in Slower Rates of Decline in GFR in Diabetics and Non-Diabetics

Hypertension and renal parenchymal disease are closely interrelated.  Arterial hypertension accelerates renal disease and hastens the progression to end stage renal failure.  Recent studies have firmly established the importance of blood pressure reduction as a means to slow the progression of different forms of renal parenchymal injury.  For diabetic or non-diabetic nephropathy, the higher the blood pressure the greater the renal risk.  The beneficial impact from achieved control of mean arterial pressure (MAP) is demonstrated in this slide, which shows a meta-analysis of the 9 major clinical trials in diabetic and non-diabetic renal diseases.  The GISEN Group, Klahr, and Moschio studies are those in non-diabetic subjects.  The higher the MAP the faster the GFR declines; the better the control of MAP the slower the GFR declines.

 

References:
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* ,, Tracking* fenomen

TK se v détskem véku pohybuje ve stejném percentilovém pasmu (draze)

(hypotéza: hypertenze dospélych ma své koreny jiz v détskem veku)
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*Prevalence hypertenze u déti * L m

1 % vsSech déti (dospéli 30-35%)

\ A4

PriCiny hypertenze u déti
VetS 1nou Se kU n d érn II fO rmy (dospéli: vétSinou primarni)



* Rozd¢leni hypertenze - priciny

Hypertenze

-
|
- - EndOknnnl e




Priiny hypertenze u déti
50-18 let)

Primarni Endokr&%tm
23% 4% A%
Kardialni
2%
Renovask
9%
Renoparench.
58%

(n=132)
(Arar et al. Pediatr Nephrol 1994, 8: 186-9)



* Pri¢iny hypertenze u adolescentu

(15-18 let)

Renoparench.

14%
N Renoyvask
Primarni Karql%nl
75% 1%

(n=378 /1025)
(Wyszynska et al. Acta Paediatr 1992, 81: 244-6)



* Pri¢iny hypertenze

1.renoparenchymatézni:
onem.ledvin, ktera ¢asto (>50%) zpusobuji HT:

chronicka GN (IgA-N, membranoprolif.GN,
FSGN, system. GN (lupus-N), chronicka PN,
pri/po HUS, RPGN, Henoch-Schoenlein-N,
refluxova nefropatiey, segmentalni renalni
hypoplasia, polycysticka onem.ledvin (AR, AD)
multicysticka dysplazie ledviny,

chronicka renalni insuficience/selhanti, po
transplantaci ledviny

(Seeman T et al: Eur J Pediatr 2001, 160,78-83,
Seeman T et al.: Pediatr Nephrol 1997,11,592-6.



FN Motol KZM pediatric

9653141190 FLUOROSPOT
14-03-1996 MUZ
27-06-2006
_I 9:35:52 AM-
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mAs: 21 6 H: 0 %
D: 100 F 50 %
C 764
8 B: 517

tézka refluxova nefropatie — > tézka hypertenze
(Patzer, Seeman, J Pediatr 2003, 117-122)



* 2.Renovaskularni hypertenze

Stenozaly renalni/ch arterie:
1Dfibromuskularni dysplazie (FMD)
neurofibromatoza

arteritida (Takayasu)
zevni poskozeni, komprese

PosSkozeni renalnich cév: trombdza renalnich cev
(Zilni prevazuje, zeyména u novorozencil)
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‘X@. Kardiovaskularni hypertenze

1. Koarktace aorty

2. a-v shunty/zkraty (Botall)
3. Trombo6za umbilikalni arterie



¥ 4, Endokrinni pri¢iny

a) dren nadledvin:

katecholaminy:

-feochromocytom
(ve 30% familiarni)

-Jiné: neuroblastom,
ganglioneurom



x*

b) kura nadledvin:

1)mineralokortikoidy: AGS-CAH (deficience
11B- nebo 170 hydroxylazy), primarni
hyperaldosteronismus (adenom, benigni
hyperplazie, familarni glukokortikoidy
suprimovatelny hyperldosteronismus)
2) glukokortikoidy: Cushingiv syndrom
lécba Kortikosteroidy

(Seeman t et al: Abolished nocturnal blood pressure fall in a boy with
glucocorticoid-remediable aldosteronism. J Hum Hypertens. 1999; 13: 823-8.)



X

c) hormony stitne zlazy:
hyperthyreoza (systolicka HT)
vzacné 1 u hypothyredzy (diastolicka HT)

d) hyperparathyredza



* 5. Ostatni priéiny

Centralni nervovy systém:

Intrakranialni tumory,

Intracranialni hypertenze,

Intracranialni krvacent,

po intrakranialnich poranénich (polytraumata)
Léky-indukovana

hormon.antikoncepce, psychostimulancia, opiody,...

Monogenni formy of hypertension

GRA (=FHA-1), FHA-2, AME, Liddle sy., Gordon sy.,
CAH zptisobeny defic. 11-beta or 17-alfa hydroxylazy




* Vyskyt jednotlivych forem hypertenze

zavisi predevsim na:
- Véku ditéte (novorozenci, kojenci, ...., adolescenti)
- zavaznosti hypertenze

Obecne: ¢im mladsi je dité a ¢im rezs1 je HT -

— tim pravdépodobnéjsi je sekundarni HT



" -
* Klinicke priznaky HT 4

-casto asymptomatické (pfi preventivni prohlidce)

-velmi variabilni
-symptomy zavisi zejmeéna na:
1. véku ditéte
2. tizi hypertenze



* Klinicke priznaky dle veku

novorozenci a kojenci

srde¢ni selhani (56%),
RDS (36%)
neprospivani, zvraceni (29%)

zvysena drazdivost, krece



= d
(—

* < <
S o
3

starsi déti
bolesti hlavy (30%)
(okcipitalne)

epistaxe, nauzea, zvraceni, hypertenzni encefalopatie,
poruchy zraku, Unavnost, drazdivost, obrna n.VIlI,,

bolesti bricha



* Vysetreni ditéte se zvySenym TK

Odpovéd’ na 4 otazky:
1. Jedné se o trvalé nebo prechodné zvyseni TK ?

2. Jde o primarni nebo sekundarni hypertenzi ?

3. Ma dit€ jiz organové zmény zpusobené hypertenzi ?
(srdce, ledviny)
4. Jsou u ditete pritomny 1 dalSi rizikové faktory
kardiovaskularni morbidity ? (...



* 1. Zjisténi vySe TK a potvrzeni jeho
trvaleho zvyseni

A) prilezitostnym meéfenim TK (v ordinaci)

- alespon 3x

B) 24-hod. ambulantnim monitorovani TK (ABPM)
-, hypertenze* bilého plaste?

C) Domaci méfeni



White coat hypartension In childran Sorcf 199

(Sorof et al., Am J Hypertens 2001)




* 2. Odhaleni nebo vylouCeni
sekundarnich forem hypertenze

renalni - renoparenchymatozni

(glomerulonefritidy, polycystozy ledvin,
refluxove nefropatie, dysplastické ledviny, ...)

- renovaskularni (1.fibromuskularni dysplazie)
kardialni  (1.koarktace aorty)

endokrinni (hyperthyreoza, hyperaldosteronismus,
feochromocytom, hypert.formy CAH, ....)

ostatni (Iéky indukovana, onem.CNS, monogenni choroby;, ...)

» Casto lécCitelné kauzalné




* VySetreni ditéte s hypertenzi

Anamneza
RA: zeym. hypertenze, KV prihody, tumrti

OA: zeym. onemocnéni ledvin, srdce, endokrinopatie,
leky ovl. TK, TK v minulosti

Fyzikalni vySetreni
télesna hmotnost (obezita), habitus (Cushing)
srdecni Selesty (koarktace)

srdecni frekvence (tachykardie — hyperthyreoza,
feochromocytom)

kozni zmény (napr. NF)
bricho (napr. hmatné zvétsené ledviny)
Selesty na briSe (stendza aorty, renalni arterie)



* Laboratorni vySetireni

|.etapa = bazalni vySetieni
(u vsech déti s HT bez ohledu na vék a vysi TK )

Moc chem.+ sed., event. bakteriurie
+mikroalbuminurie

Krevni obraz

Sérum: kreatinin, urea, kys.mocova, elektrolyty
triglyceridy, cholesterol - celk., LDL, HDL
+glykémie

Sonografie ledvin

Echokardiografie

(Guidelines ESH J Hypert 2016)



ol

slabeny noc¢ni pokles TK pi1t ABPM
T 100% specificitu pro predikci

(% déti)
30-
*****
29 Hokkk 0 Sekundarni
20- HT
15-
10- B Primarni
HT
5_
0% 0 %
R B P s RV g sk 0.<(0.000001

systolicky TK diastolicky TK

(Seeman et al., Journal of Pediatrics, 2005, 147:366-371)



* 3. Zj18téni moznych poskozeni
cilovych organu

Hypertrofie levé komory srdecni (LVH) %
ECHO (LvMI, g/m27), EKG méné citlivé
14 — 42 % déti s primarni HT, 33 — 75 % déti s chron.onem.ledvin

Hypertenzni nefropatie - nefroangloskleroza
mikroalbuminurie

27 — 60 % déti s primarni HT

Hypertenzni angiopatie sitnice

ocni pozadi (jen u maligni hypertenze nebo hypertenzni encefalopatie)



* 4. Detekce ostatnich rizikovych faktora
kardiovaskularnich onemocnéni

Hyperlipidémie
Obezita

Fyzicka inaktivita
Koureni

Pozitivni RA (hypertenze, kardiovaskularni morbidita a mortalita)



l.etapa = cilena vysetieni
(pi1 podezieni na sekundarni hypertenzi)

I'eﬂa| NI (funkéni vySetieni ledvin, odpady v moci — elektrolyty, bilkovina,
scintigrafie ledvin, Doppler renalnich arterii, CT nebo MR-angio renalnich
arterii, mik¢ni cystografie, ...)

en d 0) krl Nnni (renin, aldosteron, metabolity katecholaminti, hormony Stitné
zlazy, CT bricha, ...)



[11.etapa = specialni vysetreni
(pti podezieni na konkrétni formu sekundarni HT)

renovas ku Iarn I (angiografie renalnich arteril', separovany odbér krve z obou

renalnich Zil ke stanoveni reninove aktivity)

endokrinni (scintigrafie s MIBG, steroidni profil, DNA diagnostika

dédi¢nych forem primarniho hyperaldosteronismu nebo feochromocytomu)

centralni (neurologické, EEG, CT mozku, MR, ...)



* LécCba hypertenze u déti

Sekundarni hypertenze

po odhaleni primarni pfi¢iny > kauzalni

(napt. nefrektomie dysplastické ledviny, angioplastika stendzy renalni arterie,
odstranéni tumoru — feo., adenom, operace koarktace aorty, ...)

+ symptomaticka = snizeni TK

Primarni hypertenze

jen symptomaticka
+ 1é¢ba ostatnich kardiovaskular.rizikovych faktort (obezita, ...)



x*

I. nefarmakologicka opatreni
- zejmena u mirnych forem, hlavné primarni HT
+ U vysokého normalniho TK = prehypertenze ! (90.-95.pc)
- zameétuje se na rizikove faktory HT a kardiovaskular. onemocnéni

1 . red U kce n ad Véhy (prokazatelné sniZuje TK u hypertoniki, cil: BMI <85.pc)
2. teélesna aktivita (dynamicka zAtéz, 3-5x tydn& 40 min.)
3. dietni opatieni

omezeni: SOl (1-6g NaCl/den die veku, . fast food=), CUKTTL (,soft drinks*), tUKU (nasyc.MK)
dostatek: ovoce (raslik) + zeleniny + viakniny = DASH dieta
Nekourteni = Zdravy Zivotni styl




x*

II. farmakologicka leCba

Indikace:
vzdy pokud — symptomaticka HT
- sekundarni HT

- ptitomnost hyperten. poskozeni
CﬂOV}”Ch Ol'génﬁ (LVH, mikroalbuminurie, ...)

- diabetes mellitus

HT nezvladatelna nefarmakolog.opatfenimi

PO dobu 6-12 meésict (nefarmakolog. opatieni nadale dodrzovat)



- Antihypertenziva u déti B>

Povoleno 5 zakladnich skupin:

A AC E-InthItOry (Captopril, Enalapril, Fosinopril, Lisinopril, Ramipril)
ARB = Blokatory angiotenzinoveho receptoru

(Candesartan, Irbesartan, Losartan, Valsartan

B Beta'bIOkétO ry (Atenolol, Metoprolol, Propanolol)
C Ca-b|0két0ry (Amlodipine, Felodipne, Isradipine)
D Diuretika (ciorthalidone, HczT)

(Ieky s pediatrickymi studiemi,
ESH Recommendations, J Hypert 2016)



x*

Vybér 1éku u déti:

Neexistuji srovnavaci studie riznych skupin antihypertenziv
1. Nekomplikovana HT bez specifické situace:
- |ék z kterékoliv z 5 skupin

(s prihlédnutim ke kontraindikacim a nezad.u¢inkiim)

2. Vybér léku ve specifickych situacich:

renoparenchymatozni HT —— ACEI/ARB
retence sodiku a vody — diuretika

diabetes mellitus — ACEI/ARB

po transplantacich Ca-blokatory
srdeéni selhani Beta-blokatory, ACEI/ARB




EIN Study: ACE Inhibition In Proteinuric
on-Diabetic Nephropathy
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S c
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55
X ©
0 6 12 18 24 30 36
Baseline SBP A SBP Baseline DBP A DBP
Ramipril 149.8 -5.8 mmHg 92.4 -4.2 mmHg
Placebo 148.0 -3.4 mmHg 91.3 -3.4 mmHg

The GISEN Group. Lancet. 1997:349:1857—1863.  Www.hypertensiononline.org


Předvádějící
Poznámky prezentace
REIN Study: ACE Inhibition in Proteinuric Non-Diabetic Nephropathy 
The Ramipril Efficacy In Nephropathy (REIN) study is the second clinical trial to confirm that ACE inhibitors have a similar action in patients with chronic non-­diabetic nephropathies.  In chronic nephropathies with proteinuria of ≥3 grams/24 hrs, ramipril safely reduces proteinuria and the rate of GFR decline to an extent that seems to exceed the reduction expected for the degree of blood­ pressure lowering.  In this prospective double-blind trial, 352 patients were classified according to baseline proteinuria (stratum 1: 1-3 grams/24-hrs; stratum 2: ≥3 grams/24-hrs), and randomly assigned ramipril or placebo plus conventional anti-hypertensive therapy targeted at achieving diastolic blood pressure <90 mmHg. The primary end point of intent-to-treat analysis was the rate of GFR decline. At the second planned interim analysis, the difference in decline in GFR between the ramipril and placebo groups in stratum 2 was highly significant (p=0.001). The Independent Adjudicating Panel therefore decided to open the randomization code and do the final analysis in this stratum (stratum 1 continued in the trial). Data analysis for 56 ramipril-assigned patients and 61 placebo-assigned patients showed the decline in GFR per month was significantly lower in the ramipril group than the placebo group (0.53 vs 0.88 mL/min, p=0.03). Among the ramipril-assigned patients, percentage reduction in proteinuria was inversely correlated with decline in GFR (p=0.035) and predicted the reduction in risk of doubling of baseline creatinine or end stage renal failure (18 ramipril vs 40 placebo, p=0.04). The risk of progression was still significantly reduced after adjustment for changes in systolic (p=0.04) and diastolic (p=0.04) blood pressure, but not after adjustment for changes in proteinuria. Blood pressure control and the overall number of cardiovascular events were similar in the two treatment groups.
 
Reference:
Randomised placebo-controlled trial of effect of ramipril on decline in glomerular filtration rate and risk of terminal failure in proteinuric, non-diabetic nephropathy. The GISEN group (Gruppo Italiano di Studi Epidemiologici in Nefrologia). Lancet. 1997;349(9069):1857-1863.


* T ——————————

Cile 1é¢by hypertenze u déti:
1) TK < 90. pc. (<75.pc. nebo <50.pc u déti s onem.ledvin -/+ proteinurif)

2) Zabranit vzniku hypertenzniho poskozeni cilovych

organiu nebo navodit regresi jiz vzniklého poSkozeni
(zeym. LVH, mikroalbuminurie)

Minimalni nezadouci Cinky
Maximalni compliance s lI€Cbou (1x denng)

Kombinovana lé¢ba ¢asto nutna (zejm. renaini HT)

(Guidelines ESH, J Hypert 2016)
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Regression of Left-Ventricular Hypertrophy in

Children and Adolescents With Hypertension
During Ramipril Monotherapy

Tomas Seeman, Jifi Gilik, Karel Vondrak, Eva Simkova, Hana Flogelova,
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(Seeman et al., Amer J Hypertens 2007, 20:990-996)



[.écba HT snizuje mikroalbuminurii u déti s primarni HT

Zmeéna mikroalbuminurie béhem lecby (12 mésic,
HCT+Enal.+/-Losar. +non-farmakolog.terapie)

p<0.001

(ug/mg 60 -

crea)
50+

B pred lé¢bou
40-

30+

20+ H po 16Eb&
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10-

O_

(Assadi F, Pediatr Cardiol 2007, 28: 27-33)



Postupy pro farmakologickou 1éCbu hypertenze

a) Stupnovity b) kombinaéni
T

Begin with the recommended . . L.
initial dose of desired medication Begin with the recommended initial

(CKD: ACEI/ARB) dose of desired medication

If BP control is not achieved:

_Increase dose until desired BP target Add a second medication (combination
is reached, or maximum dose is reached
therapy)

If BP control is not achieved:
Add a second medication with Increase dose of one/both drugs until

a complementary mechanism of action desired BP is reached, or maximum
Procead to highest recommendad dose if necassary and desirabla dose is reached

If BP control is not achieved:

Consult a physician Add a third antihypertensive drug of a

experienced in treating different class
childhood and adolescent

hypertension

Add a third
Step 4 antihypertensive drug
of a differant class

Figure 2. Stepped-care approach to anti-hypertensive therapy in children
and adolescents.
(Flynn et al., J Pediatr 2006)




* Hypertenze u déti '
Zavery =
Kazde dité s hypertenzi musi byt vySetifeno - rozsah
vySetieni zavisi na tiz1 HT a veku ditéte (bazalni vys. ale u viech)
Nejcasteéjsi pricinou HT u déti jsou sekundarni formy HT,
nejcCastéj1 renoparenchymatozni. U adolescentu vSak j1z
prevazuje primarni HT.
Cilem 1é¢by HT je
a) nejen normalizace TK, ale také

b) prevence vzniku nebo regrese jiz vzniklych
dlouhodobych organovych nasledkt HT - zejména
kardiovaskularniho poskozeni (LVH) a zpomaleni progrese
chronickych ledvinnych onemocnéni (studie ESCAPE).




Algoritmus vy Setrsvacino postups o ditése 5 namérenym
viiemim krevnim takem

1. Poterd it trvalé zww Seni krevniho tlake = parzistentnl
hypertenzi (3= piflefitostn® mafit TK, avent. AEPM)
a zjistit zdvaZ nost hy partenza

Erevni tlak s . " o . "
(vy3etfeni 1. stupné) musi byt provedena u vSech déti
4 s hypertenzi bez ohledu na vék ditéte a zdvaZnost
V4l hypertenze (podle Recommendations of the ESH 2009)
Wysoky Hypertenze Hypertenze - mot chemicky a mocovy sediment
normdln TK 1. stupna 2. stupn® Mot e
- krevni obraz
2. Odhalit nebo wyloutit sekunddrni formy hypertenze - elektrolyty v séru, urea, kreatinin,
janamnéza, fzikiln( wEetfenl, laboratornl a plistrojova Krev = kyselmalmocova '
wySstlen— stupfiovity postup) ——= 16t kauzding - triglyceridy, celkovy cholesterol,
LDL-cholesterol, HDL-cholesterol
- glykemie
31|I$ﬁtl‘l‘l':‘fﬂé I:':E[I!E'Il- C"':l'l."_n:iﬂh ':lr';lél'll.ll Zobrazovaci — ultrazvuk ledvin
(EKG, EGHO, aénl pozadi) metody - echokardiografie

Algoritmues leéebneého posiupu B ditéte s hyperenzi

e

vysoky normalni TK
(prehypertenze)

4. Hledat cetatni riz kowed faktory
kardiovaskuldrmich onemocn&nf
fanamndza, fyzikalnl a laboatorn iy Eetfani)

hypertenze

|

sekundarni hypertenze
a/nebo
postizeni cilovych organt
a/nebo
symptomaticka hypertenze

NE ANO

l

nefarmakologicka létha farmakologicka lécha

Jbr.20.3  Algoritmus lé¢ebného postupu u ditéte s hypertenzi (Seeman, Janda: Détské nefr. 2015)






Ambulantni 24-hod. monitorovani TK (ABPM)

Specialni pristroje pro méreni TK

Ambulantné (Mimo nemocnici — v béznych
domacich podminkach, odpada

vliv nemocni¢niho prostredi)

24 hodin (pres den i1 V noci béhem spanku)

Intermitentni méfeni TK v danych Cas. intervalech
(kazdych 20 - 30 min — 60 — 70 m¢feni/24 hod)

Dalsi vyhody oproti prilezitostnému TK:

- lepsi reprodukovatelnost vysledki

- lepsi korelace s hyperten.orgdnovymi zm&nami srdce



Guidelines

2016 Europcan Socicty of Hypertension guidelines for
the management of high blood pressure in children

and adolescents

Empar Lurbe®®, Enrico Al%abiti—Rosei':. J. Kennedy Cruickshank®, Anna Dominiczak®, Serap Erdinef,

Asle Hirth?9, Cecilia Invitti”, Mieczyslavww Litwin, Giuseppe Mancial, Denes Pall¥, Wolfgang Rascher!,
Josep Redon®™™ ", Franz Schaefer®, Tomas Seeman®. Manish Sinha“, Stella Stabouli®,
MNicholas J. Webb*, Elke Wihlt, and Alberto Zanchetti

Klinické indikace ABPM u déti

diagnostické:
- potvrzeni hypertenze pred zaciatkem farmakologické 1éCby
(zejm. vylouceni ,,hypertenze* bilého plasté — 30-40% déti)
- postiZeni cilovych organii ale normalni TK v ordinaci
(maskovana hypertenze?)

- chronické onemocnéni ledvin

- diabetes mellitus (T1D 1 T2D)

- tézka obezita (S 1 bez spankove apnoe)
- po transplantaci ledviny, jater, srdce

- hypertenzni reakce pti zdt€Zoveém testu
- diskrepance mezi TK v ordinaci a doma

léCebné:
- rezistentni hypertenze (efekt bilého plasts?)
- ucinnost antihypertenzni 1écby u déti s organovymi zménami
- symptomy hypotenze
ostatni: - klinicke studie, autonomni dysfunkce, susp. katechol. produkujici tumory



* ,,Hypertenze* bileho plaste

= zvyseny TK v ordinaci ale norméalni TK pi1 ABPM

30 — 40 % déti se zvySenymi hodnotami TK v ordinaci

-Cim n1z8i zvyseni TK v ordinaci . vySSi pravdépodobnost
N Jhypert. bilého plasts*
D¢t s jen hranicni nebo mirnou hypertenzi bez organ.poskozeni

I

ABPM jako 1nicialni vySetfeni(?) (vylougeni ,h.bilého plaste*
a zamezeni jeji zbytecne 1écby)
(neni zatim v oficialnich doporucenich)

(Sorof, Blood Press Monit 2000, 5:197-202, Sorof, Am J Hypert 2001 14: 855-860)



24-hour SBP correlates with anthropometric parameters
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	24-hour SBP correlates with anthropometric parameters

















































































































































































































































































































































































































Waist (cm)

120

110

100

90

80

70

60

50

40

140

130

120

110

100

90

80

























































































































































































































































































































































































Systolic BP (mmHg)

r=0.30

p<0.0001
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Systolic BP (mmHg)

r=0.22

p<0.005

















































































































































































































































































































































































































BMI (kg/m2)
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Systolic BP (mmHg)

r=0.27

p<0.0001

Weight (kg)
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r=0.20
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Vztah mezi sledovanim TV and BMI u déti

1 2 3 4

Hours viewing per da
Krassas et al., J Pediatr Endocrinol Metab, 2001







* Obsah soli v nékterych jidlech typu ,,fast food*

(foods per child serving)
- T

Chicken nuggets
Pizza

Can of beans and
sausages
Doughnut
Burger

Milk shake
Frosties cereal
Cheese or ham Lunchable
pack

French fries

1.75¢
1.25¢
1.5¢
1.2 9
201!l
2.01
0.5¢
1.5¢
240!

06-11¢g



* Doporuceny prijem sol1 podle véku déti

Kojenci: max. 1 g NaCl/ den
1-4 let max. 2 g NaCl/ den ( burger)
4-8 let max. 4 g NaCl/den
8-15 let max. 5 g NaCl/ den

15-18 let a dospéli  max. 6 g NaCl/ den

Realita: u naprosté vétsiny dospélych i déti nékolikanasobné vice
(napt. 4 g/NaCl u predskolnich ¢eskych déti)

(Cit.: Coma dietary reference value)



*@bsah kalorii (cukru) v n&kterych napojich typu ,,soft drinks*

(na 1 litr napoje)

Coca-Cola
Pepsi Cola
Fanta
Sprite
Kofola

100% dzus Cappy (vez pridaného cukru)
ochucena mineralni voda

pivo svetle 10

CQa] (bez pridaného cukru a miéka), VOOQ

1800 ki / 430 kCal - 27 vostek cukru:
1800 kJ / 430 KCal o1 et posety ator
1800 k3 / 430 kCal

1800 k3 / 430 kCal

1400 k3 / 330 kCal

2000 kJ / 480 kCﬂ' = 30 kostek cukru!
850 ki/ 200 kCal

1300 kJ /310 kCal

0kJ/ O kCal



energie tuk nasyceny
tuk

Détské menu: Happy Meal

cena: 79 K¢

Slozeni: hamburger, hranolky, jahodovy
mlécny koktejl, hracka

Kaloricka hodnota: 705 kcal

(36,2 % doporuéené denni davky”)




AN

Class of drug

Diuretics

Beta blockers

Caldurn channel bleders

ACE inhibitors

ARBs

Alpha and beta blocker
Central alpha-agonist
Peripheral alpha-blockers

Vasodilators

Amiloride
C hlonalidona
Furosamide
Hydrochlorothiazide
Spircnolactona
Eplerenone
Triamtenens
Atenolal
Metoprolol
Propranckol
Amlodipine
Felodipine
Mifedipine
{extended release fom)
Benazepil
Captopril
Enalapril
Fosinopril
Lisincprl
Rarmipil
Candesartan
Irbesartan
Lesartan
Vakartan
Labetokal
Clanidine
Dhawardsin
Prazosin
Hydralazine
Mincod dil

TABLE 19. Antihypertensive medications for use in children and young adults
Recommended starting

dose (per day)

0.4-06 mgkg
0.3ma'kg
0.5=2 mag'kg
0.5=1 ma'kg
1 mg'kyg
25 mag
1-2mg'kg
0.5-1 mg'kg
0.5-1 mag'kg
1 ma'kyg

2.51mg
0.25=0.5 ma/kg

0.2 mg'kg up to 10mg
0.3-0.5mgkgidose

0.08-0.6 ma/kg
0.1-06 mgkyg
0.08-0.6 ma/kg

1.5=bmgf
0.16-=0.5 ma/kg
15=150mg
0.7 magfkg up to 50mg
0.4 magfkg
1=3mgkg
0.2 magfkg
1img
0.05=0.1 mg/kg
0.75mghkg
0.2 mgfkg

Managing hypertension in children and adolescents
Guidelines ESH 2016, Lurbe et al., J Hyperten 2016

20mg
2mafkg up to 50mg
& mgikg
3Imglkgiday
3. 3mg'kg up to 100mg
100 mg
3-dmg'kg up o 300mg
2ma'kg up to 100 mg
2 mgdkg
4ma'kg up to 640 mg
=10 Mg
10mg
Img'kg up to 120 mg

0.6mg'kg up to 40mg
& mag'kg

A0mg
0.6mg'kg up to 40mg

0 g
1.4 mgfkg up to 100mg
A0-80'mg
10=12 mg'kg up to 1200mqg
24 mg
4
0.5 mg'kg
7.5mgfkg up o 200mg
50= 100 mgidany

Dosing interval

Doaily

Draily
Duaily=twice daily

Draily
Duaily=twice daily
Draily=twice daiky

Twice daily

Draiity —twice daily
Deaily —twice daiky
Twice —thrice daily

Doaily

Doaily
Daily=twice daily

Doaily
Twice =thrice daily
Draily
Draily
Draily
Draily
Draily
Draily
Draily =twice daiky
Dhaily
Twice daily
Twice daily
Doaily
Thrice daily
Four times daiky
Daily=thrice daily




Renal Survival by Achieved Proteinuria

Protein/creatinine ratio [mg/mg]

P <0.0001

0.5-1.5 mg/mg
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