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Mlady dospély — definice

Dospély, dospélost — definice
Mu?z je clovek, ktery dosahl mezniku vzrustu a sil, schopny
K Zivotnim ukolium a uZ skutecné zahajujici ten druh Zivota,

K némuz se pripravil.

J.A. Komensky



Vékové Clenéni dospélosti

e 13-24 let mladi dospéli

e 25-44 let mladsi stredni vék
e 45-64 let starsi stredni vék
e 05-74 let starsi dospéli

e > 75 let stari



Definice adolescence

Adolescence za¢ina nastupem fyziologické puberty
a koncli prijetim identity a norem chovani dospélych.

Toto obdobi priblizné odpovida véku
mezi 10. a 19. rokem.



Hypertenze u adolescentu
a mladych dospélych

e Méné Casta nez u dospélych

e Prevalence narusta s vékem a BMI

e TK = 95. percentil pro vék, pohlavi a vySku
e EH je nejcastéjsi formou hypertenze

e Sekundarni HT je Castéjsi nez u dospélych



Prevalence of hypertension in adolescents
aged 12 — 19 yrs by weight class
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Underweight Normal weight Overweight Mod. obes
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Adj. prevalence of hypertension in adolescents
aged 12 — 19 yrs by weight class

Weight categories

Underweight 0.56 (0.32 - 0.99)
Normal weight 1.0

Overweight 2.68 (2.39 — 3.00)

Moderate obesity 5.29 (4.76 — 5.87)
Extreme obesity 12.44 (11.27 — 13.74)

J Clin Hypertens (Greenwich) 2013;15:793-805
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& High Blood Pressure in Overweight and Obese Youth: Implications for
Screening
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e N=237,248, aged 6 — 17 years

The prevalence of hypertension was best predicted by a BMI-for-age
>94th percentile.

These results suggest that all obese youth should be screened for

hypertension.
J Clin Hypertens (Greenwich) 2013;15:793-805



Hypertenze u adolescentu
a mladych dospélych
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BP for boys by age and height percentiles
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Praktické doporuceni

e TK >120/80 mm Hg u adolescentii ~ vysoké riziko



Systolic and diastolic ambulatory BP values
for clinical use

Age (years)

75th

116/76
116/76
117/76
117/76
118/76
119/76
121/786
123/76
126/76
129/77
132/77
1.35/78

Day
a0th

120479
121/79
122/80
122/80
123/80
124/80
126/80
128/80
131/80
134/80
137/81
140/81

85th

123/81
124/81
125/82
125/82
126/82
127/82
129/82
132/82
135/82
138/82
141/83
144/84

75th

89/59
100/59
101/60
102/60
103/60
104/60
105/60
107/60
109/60
112/81
114/61
117/61

Night
90th

103/62
105/63
106/64
108/64
109/64
110/64
111/64
113/64
115/64
118/64
120/64
123/64

95th

106/65
108/66
110/67
111/67
112/67
113/67
115/67
116/67
119/67
121/67
123/66
126/66

75th

114/77
115/77
11e/77
117/76
118/76
119/76
120/76
121/76
122/77
123/77
124777
124/77

Day
80th

118/80
120/80
121/80
12280
122/80
123/79
124/79
125/80
126/80
127/80
128/B0
129/80

85th

121/82
122/82
123/82
124/82
125/82
126/81
127/81
128/82
129/82
130/82
130/82
131/82

75th

1o00/61
101/61
10260
103/60
103/59
104/59
105/59
105/59
106/59
106/59
10759
10759

Night
90th

105/66
106/65
107/65
108/64
109/64
110/64
110/63
110/63
111/63
111/63
111/63

85th

108/69
110/68
111/67
11267
112/67
113/67
114/66
114/66
114/66
114/65
114/65
114/65

111/63

J Hypertens 2009; 27:1719-1742




Systolic and diastolic ambulatory BP values
for clinical use

Height {(cm)

120
125
130
135
140
145
150
155
160
165
170
175
180
185

75th

177
11776
11776
11776
118/76
11976
120076
12276
124/76
126/76
128/77
130077
13277
134/78

Day
80th

122/80
122/80
122/80
123/80
123/80
124/79
125/79
127/79
129/79
132/80
134/80
136/81
138781
140/81

85th

125/82
125/82
126/82
126/82
126/82
127/81
128/81
130/81
133781
135/82
138/82
140/83
142/83
144/84

75th

99/68
100/58
101/59
102/59
104/60
105/60
106/60
107/60
108/60
110/60
11261
11.3/61
115/61
116/61

Night
90th

103781
105/61
106/62
108/63
109/63
111/64
112/64
113/64
114/64
116/64
117/64
119/64
120/64
122/64

95th

106/63
108/63
110/64
111/65
113/65
114/66
116/66
117/66
118/66
119/66
121/66
122/66
124/66
125/66

75th

114/77
115/77
116/76
116/76
11776
118/76
118/76
121/76
12276
123/77
124/77
125/78
MNAA
MAA

Day
S0th

118/80
119/80
120/80
120/80
121/80
123/80
124/80
125/80
126/80
127/80
128/80
129/81
A
MNSA

95th

120/82
121/82
122/82
123/82
124/82
125/82
127/82
128/82
129/82
130/82
131/82
131/82
MAA
ML

75th

89/60
100/60
101/59
102/59
103/69
103/59
104/59
106/59
106/59
107/59
108/81
109/59

MNAA
MSA

Night
90th

103/63
104/63
106/63
107/63
108/63
109/63
110/83
111/63
111/63
112/63
112/67
113/63
NS A
S A

85th

106/65
107/66
108/66
109/66
110/66
112/66
113/66
114/66
114/66
114/66
115/71
115/66
MNAA
MAA

Journal of Hypertension 2009, 27:1719-1742



Systolic and diastolic home blood pressure
values for clinical use

Height (cm) 95th* o5th*
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Hypertenze u adolescentu
a mladych dospélych

e Méné Casta nez u dospélych

e Prevalence narusta s vekem a BMI

e TK = 95. percentil pro vék, pohlavi a vySku
e EH je nejcastéjsi formou hypertenze

e Sekundarni HT je Castéjsi nez u dospélych



Méreni TK

auskultacni metoda; standardni tonometr
manzeta !!

pozor: prefouknuti manzety

min. 2 méreni pri kazdé navstévé
opakované navsStévy

DTK - 5. faze Korotkovovych ozev
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Nejcastéjsi typy hypertenze
U adolescentu

e EH
e Sekundarni priciny
e renalni parenchymatozni onemocnéni
- chronicka pyelonefritida
- fokalni segmentalni glomeruloskleroza
- chronicka glomeruloskleroza
e abusus kokainu, amfetamin

e anorektika



Kdy provadét screening
fibromuskularni dysplazie

Vék < 30 let, zvlasté zeny

Stupen 3 hypertenze (= 180/110 mm Hg) nebo
akcelerace hypertenze

Rezistentni hypertenze

Mala ledvina bez anamneézy renalniho nebo
urologického onemocnéni

Selest na briSe bez zjevné aterosklerozy

FMD vV jiné oblasti cévniho recisté



Anamneéza

RA:

u rodicit a prarodicu

e hypertenze, KVO, DM, dyslipidemie, obezita

e dédi¢na onemocnéni ledvin (polycystické ledviny)

e dédi¢na endokrinni onemocnéni (feo, fam hyperaldosteronismus,
mnohocetna endokrinni neoplazie 2. typu)

e syndromy provazené hypertenzi (neurofibromatéza)



Anamneéza

Perinatalni anamneza:

e porodni hmotnost

e gestacni vék, oligohydramnion, anoxie a katetrizace
umbilikalni tepny



Anamneéza

Osobni anamneéza:

e hypertenze
e infekce mocCovych cest, renalni nebo urologické onemocnéni

e Kkardialni nebo endokrinni (v€etné DM), nebo neurologickeé
onemocnéni

e retardace rustu



Symptomy ukazujici na sekundarni
hypertenzi

e dysurie

e 7Zizen/polyurie

e nykturie, hematurie

e edém, ztrata télesné hmotnosti, neprospivani

e palpitace, poceni, horecka, zblednuti, zCervenani
e chladné koncetiny, intermitentni klaudikace

e Virilizace, primarni amenorea a muzsky pseudohermafroditismus



Symptomy ukazujici na organove
poskozeni

e Dbolest hlavy, epistaxe, vertigo, poruchy vidéni
e paréza n. facialis, CMP

e dusSnost



Anamneéza spanku

e chrapani, apnoe, ospalost pres den



Anamnéza RF

e fyzicka aktivita
e stravovaci navyky

e koureni, alkohol



antihypertenziva

steroidy, CyA, takrolimus

tricyklicka antidepresiva, atypicka antipsychotika
dekongestiva

peroralni antikonceptiva

navykove latky



Diagnostic algorithm of hypertension

SBP and/or DBP

Mormotension Repeated
measurements

< PAth '90-9 = P95th

Mormotension Follow-up Hypertension

Evaluation for
etiology and
organ damage

Repeated
measurements

JHypertens 2009; 27:1719-1742



Nefarmakologicka léCba

e redukce hmotnosti u obéznich osob a osob s nadvahou
e fyzicka aktivita

- aerobni zatéz

- NE ! silova cviCeni, vzpirani
e dietni opatreni

O

- sul



Farmakologicka lécba

e pri selhani rezimovych opatreni
e symptomy

e organoveé poskozeni

e zavazna hypertenze

e diabetes



Hypertenze u mladych

1. Izolovana systolicka hypertenze

2. Systolicko-diastolicka hypertenze



BM] RESEARCH

Association of blood pressure in late adolescence with

subsequent mortality: cohort study of Swedish male
conscripts

Johan Sundstrém, associate professor," Martin Neovius, associate professor,” Per Tynelius, statistician,? Finn
Rasmussen, professor?

1207 141 men, mean age 18.4 yrs, FU median 24 yrs

Conclusions

In adolescent men, the relation of diastolic blood pressure to mortality
was more consistent than that of systolic blood pressure.

BMJ 2011,;342:d643




Izolovana systolicka hypertenze u mladych
Hypotezy patogeneze

1. ISH u mladych je abnormalnim stavem
1SV a/nebo tuhost aorty

2. ISH u mladych je ,,spuriuos condition*

PP zpusobené amplifikaci a odrazem
tlakové viny z periferie; 1> arterialni elasticita



Amplifikace krevniho tlaku

— Pressure
w— flow

Radial

J Hypertens 2013, 31:649-654



Tlakove viny ve velkych tepnach
u ruzné starych jedincii

{mmHg)

E
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£

Nichols WW, 1998



a. radialis aorta

107/80

22 let

78 let

600 900 1200 1500 900 1200 1500

Filipovsky J, 2014




Blood pressure (mmHg)

Brachialni TK a STK v aorté

180+

1407

100+

60

=== | K a.brach., US NHS

TK a. brach., Austral.
= STKVAO, katetr.

Age (years)
Nichols WW et al., 2011



Chicago Heart Association Detection Project in Industry

Log-rank test: p<0.001 Log-rank test: p<0.001
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Follow-up Time (years) Follow-up Time (years)

Number at risk

1446 1425 1373

Optimal-normal BP 4261

JACC 2015;65:327-335



K.F., a 16-year-old male adolescent

Date of first examination: October 30, 2013;
referred for hypertension

Family history

e Father, 43 yrs, allergy requiring antiallergic drugs
e Mother, 40 yrs, healthy

e Brother, 13 yrs, healthy

e Both grandparents on father’s side, and grandmother
on mother’s side are being treated for hypertension



Personal history

Induced delivery 14 days post-term, otherwise physiologic pregnancy
Birth weight 3,520 g, birth height 51 cm

No breastfeeding

Since neonatal age, atopic eczema, since 4 years of age,
symptoms of allergy; later on diagnosed to have bronchial asthma,
currently without any bronchodilators

Non-smoker (never smoked)

BP normal until 13 yrs when borderline BP values were measured
Mandatory adolescent health check at the age of 15:
average office BP repeatedly 150/80 mmHg



November 2012

Department of Pediatrics, Charles Uni Teaching Hospital

e Body weight 86 kg; body height 184.9 cm, BMI
e Office BP 145/75 mmHg

24-h ABPM (November 20, 2012)
Mean 24-h BP 142/70 mmHg; SBP > 95th; DBP 50-70th percentile
Mean daytime BP 150/76 mmHg; SBP 95-99th; DBP 50-75th percentile
Mean nighttime BP 124/58 mmHg; SBP 90-95th; DBP 50-75th percentile



Renal ultrasound
Right kidney 110 mm, left kidney 110 mm, normal finding

Conclusions

e Juvenile hypertension (most probably)
e Borderline septal thickness
e Mild dyslipidemia

Recommendations

e Reduction of fat and salt intake
e Aerobic physical activity

e Body weight reduction

e Home BP measurement

e 24-h ABPM In 6 months



Center for Cardiovascular Prevention

Visit 1, October 30, 2013
Without any complaints, no antihypertensive medication

Body weight 99 kg; body height 191 cm; BMI 27.1 kg/m2
Waist 84 cm; hip 113 cm

Arm circumference 34 cm
Office BP
RA: 156/70 regular cuff  LA: 130/70 large cuff
160/80
152/70 LA, after echo 142/78 regular cuff
124/80 large cuff



24-h ABPM (October 29, 2013)

Mean 24-h BP 144/68 mmHg;
Mean daytime BP 141/71; 95th percentile 144/84 mmHg
Mean nighttime BP 146/62; 95th percentile 126/66 mmHg

Comments: The patient was very much upset during ABPM,
felt to be limited in his activities



« Aldosterone 76.3 ng/l (normal range, 12-340)
* Direct renin 46.7 pg/ml (normal range, 10.7-48.7)
» Aldosterone/renin ratio 0.16



Hmotnost, kg

Vyska, cm

TK, rtut’
mmHg

BP TRU
mmHg

Hmotnost, vySka a TK

K.F.
16. 9. 2014
92,3
190
154/70
133/74

10. 2. 2015 4.5.2016
94,4 100,5
190,5 191
145/78 140/75
128/73 133/77



BP for 16-year-old boys by height percentiles

SBP percentiles of height

BP percentiles 5th 10th 25th  50th /5th  90th 95th
90th 128 130 131 133 134
95th 132 134 135 137 137
99th 139 141 143 144 145

DBP percentiles of height
5th 10th 25th  50th 75th  90th 95th

90th
95th
99th

Pediatrics 2004;114:555-576
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Recommendations Class? Leaveal ©

Prompt Inidadon of drug treatment 1s recommended In individuals with grade 1 and 3 hypertension with any level of
CV risk. a few weeaks after or simulaneousky with Infdadon of ifestyle changes.

Lowering BP with drugs s also recommended when total CV risk is high because of OD, diabetes, CVD or CKD,
even when hypertension is In the grade | range.
Intciation of anthypertensive drug treamment should also be considered In grade | hypertansive patents at low o

moderate risk. when BP 1s within this range at several repeated visits or elevated by ambulatory BF criterta, and
remains within this range despite a reasonable period of tme with ifestyle measures.

In elderly hypertensive patlents drug treatment |5 recommended when 5BP 1s =160 mmHg.

Anthypertensive drug treatment may also be considered In the elderly (at least when younger than 80 years) when
S5BF 15 in the |40-15% mmHg range, provided that anthypertensive treatment |15 well tolerated.

Unless the necessary evidence |5 obtalned It 15 not recommended to Initate andhypertensive drug therapy at
high normal BR

Lack of evidence does also not allow recommending to Initlate anthypertensive drug therapy In young Individuals with
Isolated elevation of brachial 5BP, but these individuals should be followed closely with Ifestyle recommendations.




Carotid-femoral PWV

PWV=28.0 m/s



Cut-off value of PWV

Asymptomatic organ damage

Pulse pressure (in the elderly) 260 mmHg

Electrocardiographic LVH (Sokolow—Lyon index >3.5 mV;

RaVL >1.1 mV; Cornell voltage duration product >244 mV*ms), or
Echocardiographic LVH [LVM index: men >115 g/m?;

women >95 g/m* (BSA)]?

Carogrid-w: ' Hg—f >0.9 mm) or plague
Carotid—femoral PWY >10 m/s

Anlle-Brachiat

CKD with eGFR 30—60 ml/min/1.73 m? (BSA)

Microalbuminuria (30-300 mg/24 h), or albumin—creatinine ratio
(30-300 mg/g; 3.4—-34 mg/mmol) (preferentially on morning spot
urine)

2013 ESH/ESC Guidelines



Reference Values for Arterial
Stiffness Collaboration

Distribution of PWV In normal values population

6.2 (4.7-7.6) 6.1 (53-7.1)
6.5 (3.8-9.2) 6.4 (5.2-8.0)
7.2 (4.6-9.8) 6.9 (5.9-8.6)

8.3 (45-12.1) 8.1(6.3-10.0)
10.3 (5.5-15.0) 9.7 (7.9-13.1)
109 (5.5-16.3) 10.6 (8.0-14.6)

5D, standard deviation; 10 pc, the upper limit of the 10th percentile; 90 pc, the
lower limit of the 90th percentile.

Eur Heart J 2010;31:2238-2350



Reference VValues for Arterial
Stiffness Collaboration

Table 5 Distribution of pulse wave velocity (PWY) values (m/s) in the reference value population (11 092 subjects)

according to age and blood pressure category

Age category (years) Blood pressure category

PWY as mean (+ 2 5D)
=30 6.1 (4.6-7.5) 6.6 (4.9-8.2)
30-39 6.6 (44-89) 6.8 (4.2-94)
40—49 70 (45-96) 75 (5.1-100)
50-59 7.6 (4.8-10.5) 84 (5.1-11.7)
60—-69 9.1 (5.2-12.9) 9.7 (5.7-13.6)
104 (5.2-15.8) 11.7 (6.0-17.5)

~{4-5—5- Sr40—36- 82 (3.3-13.0)

79 (52-10.7) 8.6 (5.1-12.0) 9.8 (3.8—15.7)
8.8 (4.8—12.8) 9.6 (4.9-14.3) 10.5 (4.1—16.8)
10.3 (5.5—15.1) 11.1 (6.1-162) 12.2 (5.7—18.6)
11.8 (5.7—17.9) 12.9 (6.9-18.9) 14.0 (7.4—20.6)

Eur Heart J 2010;31:2238-2350



Central blood pressure 5/2014

<

86ms, 230ms, -72%, 28% 175%
Central Haemodynamic Parameters
56 bpm, 1070 ms 38 mmHg 185%
324 ms. 30% -1 mmHq 1771, 3284
96,158,137 ms 4%, 96% 87 mmHg
13% 97,79 mmHg

bSBP 135 cSBP 107
bPP 66 cPP 38

CAIX -13%
PP amplification 175%



Central blood pressure 5/2016

<

95ms, 222ms, -66%, 34%

Central Haemodynamic Parameters

65 bpm, 930 ms 38 mmHg 156%
318 ms, 34% 0 mmHaq 1969, 3072
127,165,145 ms 0%, 100%

bSBP 131 cSBP 105

bPP 64 cPP 38
CAIX -5%

PP amplification 170%



Central blood pressure

5/2014 5/2016
Brachial SBP 135 131
Central SBP 107 105
Brachial PP 66 64
Central PP 38 38
PP amplification 175% 170%
CAIX -13% -5%




Proposed outcome-driven diagnostic
thresholds for cSBP

Central SBP. Cemtral DEP.
mm Hg mm Hg

Optimal BP

Pre-hypertension

Hypertension

JACC 2013:62:1780-7



CAROTID LAS23 - CAROTID LAS23 I =
l w 14 .4mm
W 14 .3mm
D 6.80mm
D 5.91mm SD 0.16mm
SD 0.03mm
QIMT 418 jm
QIMT 395 pm - . — SD 11 um
SD 3 Mm

Intima-media thickness

LEFT QIMT :

RIGHT QIMT :

QIMT (RF) :
SD:
DIAMETER :
sSD:

WIDTH :

LEFT QIMT
395

RIGHT QIMT
418
QIMT (RF)

418
11

6.8
0.16
14 .4

-

— T —

QIMT TABLE: HOWARD (WHITE)
EXPECTED QIMT: --- Hm




Reference VValues for Arterial
Measurements Collaboration

Age- and sex-specific percentiles of common carotid artery intima-media thickness (in pum) in the healthy
sub-population

Age (years) Percentiles

Men (n = 19%3)

Eur Heart J 2013:34:2368-80



Echocardiography

IVS 10.5 mm T .
PW 10 .
LVMI 34.87 g/m?7 o, o
RWT 0.39

E 100 cm/s A47 cm/s

44444



Echokardiografickeé vySetreni
K.F.




Zavéry

Hypertenze ve véku 15-24 let

e Méné Casté onemocnéni

e NejcCastéji esencialni hypertenze

e Nefarmakologicka lécba

e Farmakologicka léCba: symptomy, organ. poskozeni,
zavazna hypertenze, diabetes

e ISH : vyssi hodnoty STK na a. brachialis mohou byt
zpusobeny zpétnym odrazem tlakové viny u
hyperelestickych arterii



Automatické méreni krevniho tlaku
ve zdravotnickém zarizeni

Nemocny sedi 5 minut v mistnosti bez pritomnosti
personalu

Mereni TK na oscilometrickém principu

Provadi se 6 mereni, pristroj automaticky
vypocitava prumér z 2. — 6. méreni

Myers MG et al., J Hypertension 2012



Hmotnost, kg

Vyska, cm

TK, rtut’
mmHg

BP TRU
mmHg

Hmotnost, vySka a TK

K.F.
16. 9. 2014
92,3
190
154/70
133/74

10. 2. 2015 4.5.2016
94,4 100,5
190,5 191
145/78 140/75
128/73 133/77



