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Introduction

Primary (essential) hypertension occurs frequently in adults

It is @ major risk factor for myocardial infarction, CVA(stroke)and CKD

In adults with hypertension, a 5 mm Hg Tin diastolic blood pressure (BP) increases:
The risk of coronary artery disease by 20%
The risk of stroke by 35%.

Hypertension is a major cause of ESKD in adults only second to the diabetes

The prevalence of adult hypertension increases with age, ranging from 15% in
young adults to 60% in individuals older than 65 yr



Introduction

Of the 32.6% of US adults who have HTN,
almost half (17.2%) are not aware that they have
HTN; even among those who are aware of their
condition, only approximately half (54.1%) have

controlled BP



INTRODUCTION

Adult hypertension (HTN) has its antecedents during childhood
Childhood blood pressure (BP) can predict adult BP

Almost half of hypertensive adults had a BP >90th percentile as
children

Children with HTN may remain hypertensive particularly in the
presence of;

Family history of HTN
Increased body weight
Increased left ventricular mass
HTN in childhood and adolescence may contribute to:
Premature atherosclerosis
Early onset CVS disease

|Identification of HTN and successful treatment may have an important
impact on long-term outcomes of CVD



PREVALENCE OF HTN IN CHILDREN

prevalence of HTN in infants and young children is <1% and is often secondary
Also Severe and symptomatic HTN in children is usually secondary

Primary hypertension is prevalent mostly in older school-age children and
adolescents in parallel with obesity

In US National Health and Nutrition Examination Survey
(NHANES) 9% of American youth have prehypertension and 3-4% have HTN

The influence of obesity on elevated BP is evident in children as young as 2-5yr
old

Approximately 20% of American youth are obese, and up to 10% of them have
HTN



Primary Hypertension in children

Children and adolescents 26 years of age do not
require an extensive evaluation for secondary
causes of HTN If they have:

Positive family history of HTN
Overweight or obese

Lack of positive findings in Hx and PE In
favor of 2"d HTN
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Table 1. Comparison of BP Target Recommendations

BP Categories®*

SBP DBP
BP Targets (mm Hg) (mm Hg)
JNC T, 2003 < 140,/90 mm Hg Mormal <120 < 80
= 130/80 mm Hag fur_thnse with diabetes et 120-139 80-89
or chronic kidney disease
Stage 1 hypertension 140159 90—99
Stage 2 hypertension =160 =100
JHNC 8, 2014 < 150/90 mm Hg for patients = 60 Was not a comprehensive set of recommendations, and did

< 140/90 mm Hg for patients < 60, diabetes., not discuss hypertension diagnostic thresholds
and chronic kidney disease

ACP/AAFP, 2017 < 150/90 mm Hg for patients = 60 Was not a comprehensive set of recommendations and did
< 140/90 mm Hg for patients at higher CV not discuss hypertension diagnostic thresholds
risk, or with a history of stroke or TIA Did not address recommendations in patients < 60
ACC/AHA, 2017 =130/80 mm Hg Mormal < 120 < B0
Elevated 120—129 < 80
Stage 1 hypertension® 130—139 80—89
Stage 2 hypertension =140 =90

*Patients with SBP and DBP in two different categories should be classified in the higher category.

tAntihypertensive medication should be initiated in stage 1 hypertension only in patients with clinical CV disease, a 10-year risk of
ASCVD of 10% or higher, diabetes mellitus, or chronic kidney disease.
EP = blood pressure; TIA = transient ischemic attack.




Clinical Guidelines of
Hypertension in Children

« 1977 1stclinical guideline
« 2004 4" report

National Heart, Lung, and Blood Institute (NHLBI) who
sponsored previous pediatric BP guidelines announced that

HLBI would no longer sponsor development of new clinical
guidelines2004

 AAP 2014 agreed to sponsor CPG* of HTN In children

Normative reference data and BP tables should be based on
normal weight (body mass index <85™"% )children

New guideline was developed in 2017

*Clinical Practice Guideline



SBP or DBP Percentile

Normal <90th percentile

90th percentile to <95th percentile, or if

PrEhypertenSion BP exceeds 120/80 even if below the
90th percentile up to <95th percentile

95th percentile to the 99th percentile

Stage 1 hypertension olus 5 mmHg

Stage 2 hypertension >99th percentile plus 5 mmHg
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of Pediatrics

DEDICATED TO THE HEALTH OF ALL C’..JIJL[I[-LLN'

Clinical Practice Guideline for
Screening and Management
of High Blood Pressure in
Children and Adolescents

Joseph T. Flynn, MD, M3, FAAP2 David C. Kaelber, MD, PhD, MPH, FAAP. FACP. FACMILE Carissa M. Baker-Smith, MD, M3,
MPH, FAAP, FAHA® Douglas Blowey, MDY Aaron E. Carroll, MD, M3, FAAPE Stephen R. Daniels, MO, PhD, FAAPS Sarah D.
de Ferranti, MD, MPH, FAAP.E Janis M. Dionne, MD, FRCPC.h Bonita Falkner, MD, Susan K. Flinn, MA,J Samuel 5. Gidding,
MDk Celeste Goodwin,! Michael G. Leu, MD, M3, MHS. FAAP™ Makia E. Powers, MD, MPH, FAAP," Corinna Rea, MD, MPH,
FAAP® Joshua Samuels, MD, BMPH, FAAPF Madeline Simazek, MD. M3CP. FAAPSVidhu V. Thaker, MD. FAAPT Elaine .
Urbina, MD, M5, FAAPE SUBCOMMITTEE ON SCREEMING AND MANAGEMENT OF HIGH BLOOD PRESSURE IN CHILDREN




New Normative Blood
Pressure Tables

4th Report BP tables generated from BP values
In ~70,000 healthy children

Many children had overweight or obesity

Inclusion of these children likely biased
normative BP values upward

New normative BP tables commissioned for this
clinical practice guideline, based only on BP
readings from ~50,000 normal-weight children



Definition of Hypertension In
Children

BP 295th percentile for age, sex, and height on
>3 occasions



Definition of HTN For children
between 1 and 13 years of age

Normal BP — Both systolic BP (SBP) and diastolic
BP (DBP) <90t percentile.

Elevated BP (previous y referred to as
grehypertenslon) — SBP and/or DBP

290" percentile but <95 percentile, or 120/80
mmHg to <95th percentile gwhlchever Is lower).
Elevated BP is predictive of hypertension

Stage 1 hypertension — SBP and/or DBP =95th
ercentile to <95th percentile + 12 mmHg, or 130/80
0 139/89 mmHg (whichever is lower).

Stage 2 hypertension — SBP and/or DBP =295th
percentile + 12 mmHg, or 2140/90 mmHg
(whichever is lower).




Definition of HTN For children
213 years of age

Normal BP — BP <120/80 mmHg

Elevated BP (previously referred to as
prehypertension) — SBP between 120 and 129
with a DBP <80 mmHg

Stage 1 hypertension — BP between 130/80 to
139/89 mmHg

Stage 2 hypertension — BP 2140/90 mmHg.



2017 Amencan Academy of Pediatrnics updated
definimbaons for pediatnc blood pressure

categories

For children aged
1 to <13 years

For children aged
=13 years

MNMormal BP

Elevated
B~

Stage 1
HTM

Stage 2
HTM

Systohc and diastolic BP
<20t percentile

Systolic and diastolic BP
=a0t™ percentile to <asth
percentile, or 120/230
mmHg to <95t percentile
(whichewver is lower)

Systolic and diastolic BP

=a5t™h percentile to <asth
percentile+12 mmHg, or

120,/20 to 1329,/289 mmHg
twhichewver is lower)

Systolic and diastolic BP
=a5th pnercentile+12
mmHg, or =140,/92 mmHag
(whichewver is lower)

Swvstolic BP =120 and
diastolic BP =30 mmHg

Swvstolic BP 120 to 129
and diastolic BP <80
mmHg

1=20/280 to 139/89 mmHg

=140,/90 mmHg

BPF: blood pressure; HTMN: hyvpertension.

Reoproduced witify permiission from: Pediatbryics, Woal, 330, oois
I 15322/ peds. 201 7F-1 202, Copyright & 201 F by the AAP.




Blood pressure levels for boys by age and height percentile
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Blood pressurc levels for girls by age and halght percentiic
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How To Use the BP Tables

Use the standard height charts to determine the
height percentile

Measure and record the child's SBP and DBP
Use the correct gender table for SBP and DBP

Find the child's age on the left side of the table
Follow the age row horizontally across the table
to the intersection of the line for the height
percentile (vertical column).



TABLE 4 Continued

Age (y) BP Percentile SBP (mmHg)
Height Percentile or Measured Height
0% 109 25% o 0% 759 90% 95%
B Height (in) 478 48.6 a0 516 83.2 546 55.5
Height (cm) 121.4 123.5 127 131 135.1 138.8 141
S0th a5 96 a7 98 a9 a9 100
90th 107 108 109 110 111 112 112
95th 111 112 112 114 115 116 117
95th + 12 mm Hg 123 124 124 126 127 128 129

Height (in)
Height (cm)
50th
90th
a5th
95th + 12 mm Hg

DBP (mm Hg)

Height Percentile or Measured Height

25% o0% 75% 0%

a0 o1.6 03.2 4.6
127 131 1351 1358.8
o8 o9 59 GO
70 [ 72 72
73 L 79 (L]
85 86 87 87




TABLE 4 BP Levels for Boys by Age and Height Percentile

Age (y) BP Percentile SBP (mmHg) DBP (mmHg)
Height Percentile or Measured Height Height Percentile or Measured Height

% 10% 25% 0% 15% 90% 95% 5% 10% %% 0% 15% 0% 95%
1 Height (in) 304 308 316 524 33 341 346 304 308 316 524 333 341 346
Height (cm) 12 783 802 824 846 86.7 879 12 783 802 824 846 86.7 879

30th 85 85 86 86 87 88 88 40 40 40 4 i 42 42

90th 98 9 9 100 100 101 101 52 82 3 5 54 5 5

85th 102 102 103 103 104 10§ 105 5 5 §5 55 56 57 57

85th + 12 mmHg 14 14 115 15 116 " 1 66 66 67 67 68 69 69
2 Height (in) 359 44 353 363 313 382 368 339 344 353 363 513 382 388
Height (cm) 86.1 874 896 921 947 971 98.9 861 874 896 921 947 971 98.5

S0th 87 87 88 89 89 90 9 43 45 4 4 45 46 46

90th 100 100 101 102 108 103 104 9% 99 56 36 5 58 58

95th 104 106 105 106 107 107 108 bl o8 58 b 60 b1 b1

95th+ 12mmHg 116 1 " 118 19 19 120 69 70 10 71 12 13 73
3 Height (in) 364 3 379 3 40,1 411 a7 364 3 379 3 40.1 411 17
Height (cm) 925 939 9.3 99 1018 1043 1058 925 939 963 99 1018 1043 1058

S0th 88 89 89 0 91 92 9 45 46 46 47 48 49 49

S0th 101 102 102 103 104 105 105 bl 38 5 9 60 61 il

35th 106 106 107 0L 108 109 109 60 b1 b1 62, 63 b4 b

95th + 12 mmHg 118 118 19 19 120 121 121 1 13 1 74 7 16 76




Children with systolic BP (SBP) or diastolic BP (DBP)
that exceeds screening thresholds for age and sex
require further evaluation, starting with repeat BP
measurement



Screening BP Values Requiring Further Evaluation

Age,y
Boys

Systolic DBP
1 98 52
2 100 55
3 101 28
4 102 60
5 103 63
6 105 66
7 106 68
8 107 69
9 107 70
10 108 72
11 110 74
12 113 75

=13 120 80

BP, mm Hg

Systolic

98
101
102
103
104
105
106
107
108

109
111
114
120

Girls

BP

54
58
60
62
64
67

69
71
72
74
75
80
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