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Hypertension in childhood and adolescent is increasing and it is not a benign condition.
Obesity and other lifestyle factors, such as physical inactivity, increased-intake of high calories
and high salt food, are major determinants for this trend. Body mass index, hypertension, left
ventricular hypertrophy and early coronary disease appear to be a correlation in adolescence.
There are the evidences that high blood pressure can be tracked from childhood into adulthood,
increasing the risks of coronary heart disease, stroke and end-stage renal disease. The early
identification, proper evaluation and appropriate management of hypertension in children

can reduce the associated long-term morbidity and mortality.
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mi’]\‘l‘ﬁ 2. Recommended Dimentions for BP Cuff Bladders.

Age Range Width (cm) Length (cm) Maximum Arm
(cm) Circumference

Newborn 4 8 10

Infant 6 12 15

Child 9 18 22

Small adult 10 24 26

Adult 13 30 34

Large adult 16 38 44

Thigh 20 42 52

ANRINARINABIANNAUTARAZS

e ANnuAUNG :ﬁﬁmwﬁusystolic(SBP)
LAZANANLAY diastolic (DBP) i:@f;mqlﬁl,ﬂﬂ;mu"l,m;
7 90 m\iéﬁmmﬁummﬁmmumm 818
LL@Z:ZQIQWQQ

® Prehypertension : SBP WAY/YTe DBP ‘ﬂ%ll
semnalesimilnad 00 eveanantdesmulnag 95
visa Ausuladin > 120/80 mmHg lufegu

e Stage 1 hypertension : SBP uaY/se DBP
agazvnnaileniaulngd 95 Aalesinulngdi 99 +5
mmHg

e Stage 2 hypertension : SBP %3a DBP >

wenaulnan 99 + 5 mmHg

White —Coat Hypertension (WCH) :
funngivinanusdadinlmnnnniesming
7l 95 lamsaatniiedatn uniaAIALAaTRlALeE
nuaaulnad 90 eeyuenadin anmsfine
2184 Hypertension and Ambulatory Recording Venetia
Study (HARVEST) wuéqéﬂqaﬁﬁquwm i end
organ damage ﬁﬂﬂﬂdﬁluéﬂQﬂﬁﬁﬂﬁqzﬂﬁﬁmﬁui@‘ﬁm
ga mﬂ% Ambulatory BP monitoring (ABPM) el

nsatadanngil nadasNszazaa luy uailady

nsatadanIneil wWulNAANTLYeY left ventricular
mass index wazgifinisniraslsanasnidanialags

A lupundmusulasindng@

Ambulatory BP Monitoring (ABPM) :
mﬂ%@qﬂmaﬁmmwﬁuﬁmﬁq TuinAuAL
Tum09sz eIz naInaen 24 4ol A1NNTDAILINIM
ANLRAEM8 SBP WAz DBP nn3itlatitlastad normal
circadian pattern LAZUANA AN ATEIANANL AL
Qﬂﬁfﬁ“ﬁigﬁ{@ﬁwiwmmuﬁq (BP load) Y- CINE
Ane 7 A90laan ABPM wuan flaaudaius iy
end organ damage L°nlu cardiovascular mortality
and events, abnormal LV mass and function,

cerebrovascular events, glomerular and tubular

proteinuria.

Epidemiology of Hypertension

e a1y p1paadulafing paadNTus TN
EELIEMN SnurnAaaniAtALRulafin (BP)
13z 70/40 mmHg ‘Luiqqquﬁ”ﬂmﬁmﬂ BP i
Fuludman 1 mmHg/iu wRsanTunusulafinas
pat) y Mtulusnniienas o f;”ﬂ'a;'u SBP Wiy 1 - 2
mmHg/‘ﬂ
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o A Wnmefluluniiasusuladings
navhudnude quivenglszanm 50 dazdumanusi
T@‘ﬁmLWﬂmjwm;qml'ﬂumem

o @at@ African American AAausuladin
@lqnfalwmﬂqua 2 w1 warluwuAnuuAnaned
%mmulumém%ﬂmﬁﬁlu I

o gis1g mwﬁui@ﬁm@;qwﬂ;ﬁ@ﬂiuﬁﬂf;qu
anwpiinaInuaiefad |1 M9 WIee cardiac
output HNTIA N84 blood volume ATLA YA
sodium intake Wa¥ caloric intake ANTTHAR steroid
Wadu Tuaquuinisnatai leptin tauniay
hyperleptinemia ﬁmmﬁlm sympathetic nervous system
activity ﬁﬂﬁj{mwﬁ“ugq wazdnInTAwalaia
%u(5)

e Physical activity lunnzifaqiiu Aanssufis
nsiadelnnesas 11y IR L@uqm‘i@mumﬁﬁgjj
mhmLLm‘EummmqmuTwmqwu N19798NNNAY
neenameananuslnenalnang I 1 tvrinan
a4, sympathetic tone anay, @mmfa:gw{ﬂ%uzﬁu,
altered baroreceptor responsiveness, Lﬁumim‘#\i
wilanu, anUsuimsreInatann, improved
endothelial function Laram sympathetic vascular
resistance®

o Sodium awsfidinAelnieugednaiiy
sxfuAusulneanizlusef iy salt sensitivity
(African Americans, the elderly, individuals with
obesity, diabetes, or renal dysfunction)

e Nephron Number Lﬂ“ﬂﬁﬁﬁﬁﬁﬁmwﬂﬁ@@m
ﬁ@ﬂﬁmmﬁmﬁuﬁrﬁuqummﬁu@;ﬂuiﬂélmgl X
WukaaINa1wIL nephron vl

e Genes : § genes SAUAUNANT A5
nazaNaulaiing® i1 Chimeric gene (CYP11B1/
CcYP11B2) lulsm glucocorticoid-remediable
11B-HSD  lulsm

aldosteronism, apparent

mineralocorticoid excess, WNK1 waz WNK4 gene

anunuladngeluiin 491

11 Gordon’s syndrome Zﬁlflu genes ?J‘Iu | ﬁﬁﬂ’\?
AnunluTaqiiufid fty e Angiotensinogen Gene,
Angiotensin-Converting Enzyme Gene Polymorphism,
BQ-AdrenergiC Receptor Gene, a-Adducin Gene, [33
Subunit of G Proteins

Primary Hypertension and Evaluation
mwm‘”uiaﬁngﬂmﬁﬂLﬂuﬂ@@vmﬁlmﬁﬂ

milﬁmm%mwﬁu‘ﬂaﬁmgﬂu;ﬁm&i Primary hyper-
tension lwanginidu mild %3 stage 1 hypertension
uazsinduiusiulssdRanusulalings visalsania
szunvaenidenluasaUAs gIiRNITIIR9ANNAY
T@‘ﬁmgqLﬁﬁ?uéquﬁumﬂﬁ'ﬁummﬁmﬁm@mﬂ (BMI)
N19¢ insulin-resistance syndrome (triglyceride 49,
HDL - cholesterol ‘Jfrm, truncal obesity, hyper-
insulinemia) Wumniuﬂq'uLﬁ“ﬂﬁﬁmwﬁuiaﬁm@ﬂ
e feuiudneausuladiming
Faths nstssifiunnay primary hypertension

o 1sxARnn9iuiag N1sR9IRsIINNY NNIMIIA
mqﬁmﬂﬁﬁﬁm@

o smfiutadeidaemalsnssiunannidonuas
end organ damage :?I'Jw;faﬁl

® (9 fastlng lipid panel Waz fasting glucose
level luldnfi A winiiuuay mmmuﬂmmqw
wesimulnad 90-95 LL@z”luLmﬂnﬂﬂuwmmmumr]
nawlesilnad 95

® [394 serum uric acid Wmm"u@;ﬁuiwﬁn
'ﬁlL‘ﬂu essential hypertension uﬁﬂﬂfalﬂulﬁﬂﬁﬂu
secondary hypertension

o o lunseuniailtsyiRaes type 2 diabetes
IMAA17041M799 hemoglobin Alc #3e glucose
tolerance test

o isuiiiu sleep disorders L‘ﬁfﬂx‘imﬂ sleep apnea
Fuusiuninzausugs lsavnanidanuaslalsu

laaninag uaz stroke Tuglvigy
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e ABPM @’]‘ﬂ“]jI'JF;ILLF;IﬂJ‘l’]’Jz essential AU
secondary hypertension Ineilu secondary hyper-
tension InWuUR daytime diastolic blood pressure load
WaE nocturnal systolic blood pressure load mnmlﬁ
WAZNU blunted nocturnal dipping mﬁ?mm@;faﬂ ABPM
ﬁQﬂLLﬂﬂﬂﬁw white-coat hypertension aana1nN

essential hypertension

Secondary hypertension and evaluation

Secondary hypertension nulwsanlaves

Chula Med J

na by lusy ﬁqﬁumsmmmﬁmﬂﬂﬁ%wLﬂummra
Tudn uazdugunnAuniaANuAulaings (113199 3)
nsinlsedAuaznsaas1an e wd waawwsn lun1g
a [1 dld o a dl a
nraalsziduanynAuNANNAulangaiNe szl
BINNTUAZANTUAANLTHBIANATANAUTATRES
4 4 ' ,
uazannlspduAnusan i 13ale (gross hematuria,
edema, fatigue) l3avialaunazuaaniaan (chest pain,
exertional dyspnea, palpitation) LALAINITNINTTUL

ﬁuj (endocrinologic, rheumatologic)

m‘a"Nﬁ 3. Most common causes of hypertension by age at presentation.

Age group

Cause

Newborn

Renal artery thrombosis or embolus (umbilical artery catheter)

Renal vein thrombosis

Congenital renal malformations

Coarctation of aorta

Renal artery stenosis

Bronchopulmonary dysplasia

Infancy to 6 yr

Renal parenchymal disease

Renal artery stenosis

Coarctation of aorta

Medications (corticosteroids, albuterol, pseudoephedrine)

Endocrine causes

6-10yr

Renal parenchymal disease

Renal artery stenosis

Essential hypertension

Endocrine causes

Adolescence

Essential hypertension

White-coat hypertension

Renal parenchymal disease

Substance abuse (cocaine, amphetamines, methamphetamines,

phencyclidine, methylphenidate, caffeine)

Endocrine causes
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dszdAnnslaen Uszdfnmandudag GV
3R asTULNNAWTEANYY WeUNIWEAINLTR
Unfiay 7 Tunsueunay
UsedRAnunRaLnG luAtauadl — Aueulalin
NI TR PR Maveu sleep apnea U3aln TsAnna
FLUUNABALADA (hyperlipidemia, stroke) was familial

endocrinopathies

Physical Examination

A9ug9 Wnin percentiles for age ATl

& aa a a 'a ! A &

woanie Tusnidnisesoduialufuedteoninduy
PRIEGRES

ANTTAAIHALIIN WIULALN TnelnRAdnu
AUTIIGININAUTY 10-20 mmHg AITAAINALTEN
TARINIWaIN AAN femoral pulses lulAnTaILNAY
104 coarctation of the aorta

' o X . vad ' Ha

NMTATINTNNNLBY ] TUALUTEIRNLITDY

A6 UATADTNIUUINTBNNIIZATNALGS (AN3197 4)

Laboratory evaluation

Furiy 8¢ Usedi N1A99AT9NNE AN
TULINTBITTALAMNAUGS AR 2BY secondary
hypertension wdnaawlveyiinannisalavie
lsaviaenldeaniln faty n1spssafinasi laun
urinalysis, urine culture, BUN, creatinine, electrolytes,
CBC, renal ultrasound mivmmﬁﬂnmwﬁmmﬁu
Tafinunnnanlesiaulng 95 wananniiuaastszidin
adelA 89790 uAZATIAN target-organ damage

(Fauanalumn3nad 5)

Additional Diagnostic Studies for Hypertension
Renin Profiling : plasma renin level w3

plasma rennin activity (PRA) win screening test ‘17{

98/ l14n"53 098l renovascular hypertension Slamsa

WuA4INa1UnG unnnalnAf laiuisnexclude

anunuladngeluiin 493

v

significant renovascular hypertension n uwaznua

) s ! o A o = & °
plasma renin fgaNAUNszAUTNLAALTENTWADAGN
26 aldosterone lunanannazluaanazge p9s

inn primary aldosteronism

Evaluation for Possible Renovascular Hypertension :
<= . & s
AITUNDNNIIE renovascular hypertension Twanna
anwouzsane ldil
~ o a ~ ! !
o dnnudulalinganin vialunauauesaa
nslaenanANAuesnaue 2 sHatwlyl
o wuansiunaanANdulalings
AIN1INNTLLLLIZA N1azialaanivan
! dld a
o naueIn1zrealsandlaniaiinlsaniavann
L?mmvlm@j\i v Neurofibromatosis, Tuberous sclerosis,
William’s syndrome
e {R1NITUAAIIBINABALADABNLAL LT
Takayasu’s disease
o HUsedRnsuNAURenaRALADA LTU renal
artery thrombosis 38 umbilical artery catheterization
o yilemmglaFunisdgnonale
o LA a A
e AANLTAeN bruit NUTRNMEUARALRI LA
o  AN1TANTUVRS peripheral plasma renin 138
~ a 2 o
anagldunaitanluaansn
Tufaqiiu finatianisnsaalun < Tunsmea
aa o dy ! i it [~1 o !
adun1el uadszaunisadluniglaludndelaay
¥ o o Id a dl ¥
171991179 uazludmadalanazuanatmnaanlie
o o aa o = ' P
UNA A9l AaN19M 32 TuTaR1TUE 3 qeyaunng As
1. Aumgilaeluailupeevin angiography
2. WalunsnsaRanI
3. W BATIAUIANUA AW LU pheochro-

mocytoma

Non-invasive tests
®  Doppler Ultrasonography

Renal-vessel and abdominal-vessel Doppler
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ultrasound WhiAansivinladne  upilnesndalunis
Fm799U1 stenosis of small branches or accessory
renal arteries ifan\l‘%ﬂ false-positive UWAT false-negative
results Ainvlaties nN139m blood flow lulnlag
resistance index ‘Wmlﬁﬁ sensitivity and specificity
fUFUNNIAIAMN renovascular disease WAL 80%
LAY 54% PAFIFL® Fathl negative result laignann

v
WEINNT9Y renovascular disease b

® CT angiography
CTA ladunisnsaadfdadeifnluyliaany
Iney?ilu renovascular disease LAz disease of the

v v
aorta UANIBABLAR LANABIANTANL ionizing radiation

WaE nephrotoxic radiocontrast agents

®  Magnetic resonance angiography (MRA)
MRA 153annsa99a7 sl invasive Tamesls
%17 ionizing radiation WAZA1T nephrotoxic contrast
agent T laalunnsnaatlszidi aorta, main renal
arteries Lﬁlmﬁﬂuﬁu conventional angiography ‘W‘]_I'JIW
MRA i sensitivities 100% waz specificities 95 - 98%
Tun1sATIanLN1TALIRY renal artery > 50%"”
LLmIVLNaL‘VlI’] conventional angiography Tun1gmaaamn
accessory renal arteries Wa¥ distal renal artery

fibromuscular dysplasia

Invasive tests
® Renal vein renin sampling
N19#9929/ selective renal vein renin Lﬂﬂﬁdﬁ

R ) 2
N1TRATIANA LY renal artery stenosis IAeIRgIALAan

AN inferior vena cava NAMLNIATNA LAY AINAD renal

v v

veins LL@ZW?@NﬁULﬁﬂMWﬂ renal veins DIHNAUAN
selective renal vein renin concentration N1NNA1AENY
v 1 1 ¥ 1 1

uag 1.5 mEamauiuane1e uauanaily renin-

mediated hypertension a1nlna19dy  wazlne1en

Chula Med J

nAazian renal vein renin concentration #1 L‘ﬁm
anf downregulation of renin production NN

circulating angiotensin |l Qﬁu

® Diagnostic angiography
N1991" selective renal arteriography with or
without digital subtraction angiography (DSA) £laA4
Lﬂuadﬁﬁaﬁqmiumﬁﬁﬂﬁﬂ renal artery stenosis WA
balloon

v v
a1l usneIA0as  transluminal

ang|oplasty m@mﬂm bndgmg stents Tunanfaaii

v

mﬂm'ﬂmﬂﬂ’mu An invasive mmmmnu nephrotoxic
radiocontrast agents LL@mml‘n general anesthesia
Tusnianviraind lusanialunnsmsaa nazwnsnaey

N 114 intimal tear orinjury, renal artery thrombosis

Specific Evaluation

mimwﬂiuﬁummm&ﬁu ] 1BIANNAL
Tatimgelusin s Tsamassuntlszam Taaialauaz
vaeaLaan lsananline L1y Pheochromocytoma
ma?ml\mm@ plasma metanephrines, abdominal CT/
MRI lae meta-iodobenzyl guanidine (MIBG) scan
TsnfasoamidufinAsaingaa serum T, TSH Tsm
Cushing syndrome mmlx‘im% plasma cortisol, ACTH,
24 h urine 17-OH-corticosteroids Waz free cortisol
N1 Hyperaldosteronism ﬁf;?’&lx‘imw plasma renin,
plasma LAY 24 h urine aldosterone WAL abdominal

CT/MRI

Target-organ abnormalities in childhood hypertension
nazpuiulalinguialaniadasnanig
a ¥ dy o A A
WnalsanatuitaNialazaaen  l9AvaaAlRRAANEY
wazdmamnalulsaialauazuaanidenluynny o
P o = o ' a A p a
e uluen LAZIETUN WWnANLA s lUNI9A A
hypertensive encephalopathy, seizures, cerebrovas-

cular accidents Waz congestive heart failure
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® Left Ventricular Hypertrophy

7189UNATA LVH 34% to 38% lwhnuaz
Fuquit lla funnsineniazaausulainga”
TuFnA S LVH wuan 17% Sdnsnizconcentric
hypertrophy (zﬁ”mﬁuﬁrﬁummL?ﬁlmqq’lumﬂﬁmim
ﬁfﬂw@zm@mlﬁﬂmluﬂﬁu@) waz 30% Luwuy
eccentric hypertrophy (ﬁﬂfnwﬁlmﬂ’mﬂmﬂuﬂ’]i
Aalspvialauazraaniaan)

A4 Echocardiography A3y lusinynae

dld o a dl a .
wuﬁqmmuiaum@ldmﬂﬂixmu left ventricular mass

'
a aa

aFItaduAnNsulatingarnIaRnmulusvey

)

b

1 ¥ 1 v

Wanuay LVH ulureusinarnasizulunissnen

b

AINAUGIATEIEN

" Microalbuminuria
nsngranuly a1 lulagnasnuid Anny
FUNUsAUFRIINITANE 9y n1emeaalaennly
1Taa192lusre23unY (microalbuminuria) AdiIuga
o o v o . .
a1Aty Taelunauanidan1smaaa microalbumin lu
faanazimmnniu 30 to 300 mg of albumin/24 hr

7a 30 to 300 mg of albumin/g creatinine

A5 6. AuuzinzinEANaulanngalusn
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Q1NN13AN®1289 HOPE (The Heart outcomes
Prevention Evaluation study)"™ WL9NAN9E microalbu-
minuria Wiwifadeid seuiialunisifalsaialauas
MABAEEA LATNNTINMAIE ACE inhibitor 41317040

fnsdsamanianalsriinlanazvaaniaanla 26%

® Retinopathy
anNN1gANEIUe9 Daniels wazame ™ wy
AufinUnAvasaetlszananludnidnnusuladin
qugﬂszmm;@ﬂ@z 50 pruARLNRTIWL 1w arteriolar

narrowing, tortuosity, and arteriovenous nicking

N95NEN
mﬁm:mm’mﬁui@ﬁm@;ﬁuﬁm:ﬁﬁummﬁu
Tadin fuanslumesd 6 Sﬁmwﬁuia'ﬁm@.qmn
(stage 2 hypertension) LL@zﬁmmiLm@ﬂ%@uﬁm ]
feanaulusuniefadin 11y encephalopathy,
intracranial hemorrhage, pulmonary edema,
dissecting aortic aneurysm, WAL acute myocardial
infarction sTuamadlinneinELAaanAL Ay

Tadimlneisy

Therapeutic Lifestyle Changes

Pharmacologic Therapy

Normal

physical activity

Weight-management counseling if

Encourage healthy diet, sleep, and

None unless compelling indications

Prehypertension overweight; introduce physical such as chronic kidney disease,

activity and diet management diabetes mellitus, heart failure, or LVH exist

Stage 1 hypertension Weight-management counseling if Initiate therapy based on indications

overweight; introduce physical or if compelling indications (as shown above)
activity and diet management exist

Stage 2 hypertension Weight-management counseling if Initiate therapy

overweight; introduce physical

activity and diet management
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LUININN93NEN chronic hypertension Tu
&n lannsinEaae therapeutic lifestyle changes
Iusiﬂqelnﬂ@wﬁi‘fmﬁumﬂﬁ;mammqmﬁ’uiaﬁmlu
e

Therapeutic lifestyle changes iz gy
dnidlenusulaiings laun nisasminludnesy
nseanidimeasiiaue anfanssuiideesfuillud
nsaaesling nstliuemng uaziuAnLsNieTed
aunTnlumpsauaia

AsaamTnazTatanAnufulafinlaegng
fusz@nanamgs EnsAnsamuannisantinau
body mass index AAAIIRERT 10 Ax¥nIMANLAY
Tafinanadle 8 - 12 Taawaslsen

Ansaanindanie uuenluyinlaagnaues

1 v

Fuaz 30-60 und uaresnuen 3 Sunedianu
AYTRANNNAINIEILLL aerobic exercise Lﬂjlu 'JIWIEW
Faseifudnstny soufuns anmanilelilunnevin
Ranssufitleay FUf 1w n973 awnaialeuss
inuAeNfiomes Tufiuduay 2 $alue
nsideniulsEnue s iieantuin 1w
LFUNDNITILOLAY AADIMIIVANL TBTLLALTI
LLﬂQLL@zﬁ’ﬁm@gq e sals waziguleanmng wan
Lf?'{mmmiﬁﬁimﬂugq AM7aRNMNLENENAT 98 I

nspauANANAuladinlanTu’
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mslgenananusulain

%@ﬂﬁiumﬂ%m%ﬂmmmﬁu‘i@ﬁm@;q loun
stage 2 hypertension, symptomatic hypertension,
secondary hypertension, hypertensive target-organ
damage, diabetes (type 1 and 2) uazludnidand]
m’mﬁuiaﬁmqwmzﬁ?ﬂm‘[mﬂ therapeutic lifestyle
changes

Lijwmmmmﬁﬂmmmﬁuimﬁm@.ﬂwﬁﬂ
i primary hypertension uaeludl target organ
damage mmmmwm‘”uiaﬁmu@%ﬂuiqqﬁ'm:’ﬂm"w
wanaulned 95 uwnoudniilenla Wvanuvide target
organ damage a1 . ansanlladailesisulnad
90(1,16)

mﬂﬁﬂﬂlﬂ?mammwmﬂm”uiaﬁmqﬂu
s;ﬂqmﬁﬂluﬂﬂﬁu InRanTnnAAIL RNz A
LAZI9L9TIBUENUAAYINY 111 ALUBUBIAITHA Y
Tatinga T3AvideannIsUNINT ouTIA ATIN T LAY
Tadings Tunsdifiiin hypertensive crisis 1aunnnng
hypertensive urgency WAL hypertensive emergency

v 1

AT lASUNII N EHIANELININVAAALADAALN AR
ANAUlainasas1auassasay 25 A1elunan
8 dqlue uaranasauay lwnundnanielu 48
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A1519% 7. Preferred medications for severe hypertension in children aged 1-17 years "3
Medication Class Dose Route Comments
Labetalol Ol and B Bolus: 0.2 — 1.0 mg/kg per IV bolus Caution when used with
Blocker dose up to 40 mg/dose or asthma and congestive
Infusion: 0.25 — 3.0 mg/kg/h infusion heart failure
Nicardipine Calcium - 1 -3 Ug/kg/ min v May cause reflex
channel infusion tachycardia
blocker
Sodium Vasodilator 0.5-10 Wg/kg/ min v Monitor cyanide levels with
nitroprusside infusion prolonged use or in renal failure
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nslgenanausulainfiafulssniuly
chronic hypertension AaslAeNeN RS sTmuTuay
1-2 Afs wazBumesrTnai Uiusnalasedu
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Step 1
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2 - 4 dlam aumnwsiulaiines lunundns nasann
WD 2 - 4 HAUAINANNINIZEN UarAsElnIzda
Haw1aATgaINeIanp A uladindussey anan

A uaulaTan s nuanslunngien 82"

Begin with the recommended
initial dose of desired medication

If BP control is not achiaved:

Step 2

Increase dose until desired BP target
is reached, or maximum dose s reached

&

If BP control is not achisved:

. Add a second medication with
Step 3 a complamantary mechanizsm of action

Proceed o highest recommended dose il necessary and desirable

.

If BP cornirol is not achieved:

Add a third
Step4  antihypertensive drug
of a different class

Consult a physician
OR experienced in treating
childhood and adolescent
hypertension

LLNuga‘:lﬁ 1. Stepped-care approach to antihypertensive therapy“”

AN5197 8. Antihypertensive Drugs for Outpatient Management of Hypertension in Children 1- 17 Years Old™'?

Class Drug Dose (interval) Common adverse effect/Special
consideration
ACE Captopril Initial: 0.3 — 0.5 mg/kg/dose (tid) All ACE inhibitors are contraindicated in
inhibitors Maximum: 6 mg/kg/day pregnancy
Enalapril Initial: 0.08 mg/kg/day up to 5 mg/d (qd - Periodically measured serum creatinine
bid) and potassium
Maximum: 0.6 mg/kg/day up to 40 mg/d Cough and angioedema are less common
Benazepiril Initial: 0.2 mg/kg /day up to 10 mg/d with new ACE inhibitors
Maximum: 0.6 mg/kg/day up to 40 mg/d FDA approval is limited to children > 6 years
Lisinopril Initial: 0.07 mg/kg/day up to 5 mg/d (qd) of age and creatinine clearances >
Maximum: 0.6 mg/kg/day up to 40 mg/d 30 ml/min/1.73 m’
Quinapril Initial: 5 — 10 mg/d (qd) Consider for renoprotective effect for renal

Maximum: 80 mg/d

disease with proteinuria and diabetes

mellitus
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1,18)

(m)
Class Drug Dose (interval) Common adverse effect/Special
consideration
Angiotensin  Irbesartan 6 — 12 years: 75— 150 mg/d (qd) All ARBs are contraindicated in pregnancy
receptor =13 years: 150 — 300 mg/d Periodically measured serum creatinine
blocker Losartan Initial: 0.7 mg/kg per d up to 50 mg/d and potassium
(ARB) Maximum: 1.4 mg/kg/day up to 100 mg/d Losartan can be made into a suspension
FDA approval is limited to children > 6 years
of age and creatinine clearances >
30 mi/min/1.73 m?
Calcium Amlodipine Children 6 — 17 years: 2.5 -5 mg (qd) Amlodipine and isradipine can be
channel 0.1 - 0.3 mg/kg/dose (qd -bid) compounded into stable extemporaneous
blocker Felodipine Initial: 2.5mg/day (qd - bid) suspension
Maximum: 10 mg/day Felodipine and extended-release
Isradipine Initial: 0.15 — 0.2 mg/kg/day (tid - gid) nifedipine tablets must be swallowed whole
Maximum: 0.8 mg/kg/day up to 20 mg/d May cause tachycardia and edema
Extended- Initial: 0.25 — 0.5 mg/kg/day (qd - bid)
release Maximum: 3 mg/kg/day up to 120 mg/d
nifedipine
B—Blocker Atenolol Initial: 0.5 — 1 mg/kg/day (qd - bid) Noncardioselective agents (propranolol)
Maximum: 2 mg/kg/day up to 100 mg/d are contraindicated in those who have
Metoprolol Initial: 1 — 2 mg/kg/day (bid) asthma and heart failure
Maximum: 6 mg/kg/day up to 200 mg/d Heart rate is dose-limiting
Propranolol Initial: 1 — 2 mg/kg/day (bid - tid) May impaired athletic performance
Maximum: 4 mg/kg/day up to 640 mg/d Should not be use in those who have
diabetes mellitus
Central O(- Clonidine Children > 12y : May cause dry mouth and sedation
agonist Initial : 0.2 mg/day (bid) Sudden cessation of therapy can lead to
Maximum: 2.4 mg/day severe rebound hypertension
Vasodilator Hydralazine Initial: 0.75 mg/kg/day (qgid) Tachycardia and fluid retention are
Maximum: 7.5 mg/kg/day up to 200 mg/d common
Minoxidil Initial: 0.2 mg/kg/day (qd - tid) Hydralazine can cause lupus-like
Maximum: 50 mg/day syndrome
Prolonged use of minoxidil can cause
hypertrichosis
Diuretics Hydrochloro- Initial: 1 mg/kg/day (qd) All patients taking diuretics should have
thiazide Maximum: 3 mg/kg/day up to 50 mg/d electrolyte monitored periodically
Furosemide Initial: 0.5 — 2.0 mg/kg/dose (qd - bid) Spironolactone, triamterene, amirolide may

Spironolactone

Triamterene

Amiloride

Maximum: 6 mg/kg /day

Initial: 1 mg/kg/day (qd - bid)

Maximum: 3.3 mg/kg/day up to 100 mg/d
Initial: 1 — 2 mg/kg /day (bid)

Maximum: 3 — 4 mg/kg/day up to 300 mg/d
Initial: 0.4 — 0.625 mg/kg/day (qd)
Maximum: 20 mg/d

cause severe hyperkalemia, especially in
conjunction with ACE inhibitors or ARB
Furosemide is useful adjunction therapy for
patient who have renal disease
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