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Background

» Last Paediatric HT guidelines by NHLBT in 2004
» Increase in prevalence of HT due to obesity

» Paediatric HT translates into adult HT, what is known as
the tracking phenomenon

» AAP published new guidelines in Paediatric HT in 2017

» Useful for clinicians seeing children both in hospital and
outpatient setting
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7 important changes




1. New Definition of Paediatric Hypertensi




Definition of Hypertension (1-18yr)

TasLe 1. Updated Definitions of Pediatric BP Categories and Stage

FOR CHILDREN AGED 1-<13 Y

Normal BP  <90th percentile <120/<80 mm Hg

Elevated BP '3 290th percentile to <95th percentile or 120/80 mm Hg to <95th percentile  120/<80-129/<80 mm Hg

(whichever is lower)

FOR CHILDREN AGED 213 Y

Stage 1 HTN  295th percentile to <95th percentile 4+ 12 mm Hg or 130/80-139/89 mm Hg  130/80-139/89 mm Hg
(whichever is lower)

Stage 2 HTN  295th percentile + 12 mm Hg or 2140/90 mm Hg (whichever is lower) 2140/90 mm Hg

BP=blood pressure, HTN=hypertension.

Reprinted with permission from Flynn JT, Kaelber DC, Baker-Smith CM, et al; Subcommittee on Screening and Management of High Blood Pressure

in Children. Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and Adolescents. Pediatrics.
2017;140(3):20171904




TABLE 4 BP Levels for Boys by Age and Height Percentile

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

10% 20% 50% 75% 90% 0% 10% 20% 50% 75% 90% 95%
13 Height (in) 591 61 B3.1 B5.2 67.1 a7.9 891 61 B3.1 65.2 67.1 68.3
Height (cm) 150 1549 160.3 165.7 170.5 147 150 1549 160.3 165.7 170.5 175.4

b0th 104 105 108 110 111 B1 60 B1 B2 B3 64 65

90th 116 118 121 124 126 74 74 74 7o 76 77 7T

95th 120 122 125 128 130 78 78 78 7B 80 B1 B1

95th + 12 mmHg 132 134 137 140 142 90 90 a0 90 92 93 93
14 Height (in) 61.8 63.8 60.9 68.0 69.8 60.6 61.8 63.8 659 68.0 69.8 709
Height (cm) 156.9 162 167.5 172.7 1774 153.8 156.9 162 167.5 1727 1774 1801

b0th 1086 109 M 112 13 60 60 62 B4 B5 BE 67

90th 120 123 126 127 128 74 74 75 i 7B 79 B0

85th 125 127 130 1532 133 77 78 79 81 82 83 B4

95th + 12 mmH 137 139 142 144 145 89 a0 a1 93 g4 95 96
15 Height (in) B3.8 BE.7 E7.8 G0.8 715 B26 B3.8 B5.7 B7.8 B9.8 715 725
Height (cm) 162 166.9 172.2 177.2 181.6 159 162 166.9 172.2 177.2 181.6 184.2

50th 10 112 13 114 114 61 B2 B4 B5 56 B7 68

90th 124 126 128 129 130 [i5) 7B 78 79 a0 81 81

95th 129 131 132 134 135 78 79 81 a3 a4 85 85

95th + 12 mmHg 141 143 144 146 147 a0 91 93 95 96 a7 97
16 Height (in) 649 B6.8 68.8 70T 724 63.8 649 B6.8 68.8 T0.7 724 734
Height (cm) 165 169.6 174.6 1795 183.8 1621 165 169.6 174.6 179.5 183.8 186.4

50th 112 114 115 115 116 B3 B4 BB B7 B8 B9 B9

90th 127 128 129 131 131 i 78 79 a0 a1 82 B2

95th 131 133 134 135 136 80 81 B3 84 a5 86 86

95th + 12 mmHg 143 145 146 147 148 92 93 95 96 97 98 o8
17 Height (in) 652.5 67.3 £9.2 AR 728 B4.5 65.5 67.3 69.2 71 728 738
Height (cm) 166.2 170.9 175.8 180.7 1849 163.8 166.5 170.9 175.8 180.7 1849 187.5

50th 115 116 17 17 118 B5 B6 67 6a B9 70 70

90th 129 130 131 132 133 T8 79 B0 81 B2 a2 83

95th 133 134 135 137 138 B1 B2 B4 85 B6 86 BY

95th + 12 mmHg 145 146 147 149 150 o3 04 9B 97 93 98 99




TABLE 5 BP Levels for Girls by Age and Height Percentile

Age (y)

BP Percentile

Height (in)
Height (cm)
50th
90th
95th
95th + 12 mmHg
Height (in)
Height (cm)
50th
90th
95th
95th + 12 mmHg
Height (in)
Height (cm)
o0th
90th
95th
95th + 12 mmHg
Height (in)
Height (cm)
o0th
90th
95th
95th + 12 mmHg
Height (in)
Height (cm)
50th
90th
95th
95th + 12 mm Hg

SBP (mmHg)

Height Percentile or Measured Height

10%

59.3
150.6
105
17
122
134

60.2
153
106
118
123

135
60.6
154
106
119
124
136
60.8
154.5
107
120
125
137
60.9
154.7
108
121
125
137

25%

609
154.7
106
119
123
135

618
1569
107
120
124

136
62.2
157.9
107
121
125
137
62.4
1584
108
122
125
137
62.5
158.7
109
123
126
138

50%
62.7

75%
64.5
163.7
108
122
126
138
65.2
165.7
109
123
126

138
65.6
166.7
109
123
127
139
65.8
1671
109
124
127
139
65.9
167 .4
110
124
128
140

90%
66.1
167.8
108
123
126
138
66.8
169.7
109
123
127

139
67.2
170.6
109
123
127
139

67.3

1711
110
124
128
140

674
171.3

110
125
128
140

5%
58.3
1481
62
7
79
91
59.3
150.6
63
76
80
92
59.7
151.7
64
76
80
92
59.9
152.1
64
78
80
92
60.0
1524
64
76
80
92

10%
59.3

150.6
62
75
79
91
60.2

153
63
76
80

92
60.6
154
64
76
80
92
60.8
154.5
64
76
80
82
60.9
154.7
64
76
80
92

DBP (mmHg)
Height Percentile or Measured Height
25% 50%
60.9 62.7
154.7 159.2
63 64
75 76
79 79
91 9
61.8 63.5
1569 1613
64 65
76 76
80 80
92 92
62.2 63.9
1579 162.3
64 65
76 77
80 81
92 93
62.4 64.1
158.4 162.8
65 66
76 77
80 81
92 93
62.5 642
158.7 163.0
65 66
77 77
80 81
92 93

75%
64.5
163.7
65
76
80
92
65.2
165.7
66
77
81
93
65.6
166.7
66
7
82
94
65.8
167.1
66
78
82
94
65.9
167.4
66
78
82
94

90%
66.1
167.8
65
76
80
92
66.8
169.7
66
7
81

93
67.2
1706
67
78
82
94
67.3
1711
67
78
82
94
67.4
171.3
66
78
82
94

95%
67
170.2
66
76

68.3
1734
67
78
82
94

684
1737
67
78
82
94
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Table2 Definition of normotension and hypertension

European guidelines

US guidelines

<16 years
Normotension < 90th 9%ile < 1 3(/85
High-normal BP = 90th %ile—< 95th %ile 130-139/85-90
Grade | HTN = 95th %ile-99th 140-159/90-99
Goile + 5 mmHg
Grade I HTN >90th %ile+ 5 mmHg 160-179/100-109
Isolated systolic SBP = 95th% SBP > 140 and DBP <90
HTN ile and DBP
< 90th %ile
Immediate referral  Severe HTN™ associated Severe HTN" associated
to ED with life threatening with life threatening

condition condition

MNormotension
Elevated BP
Stage I HTN

Stage I1 HTN

Isolated systolic
HTN

Immediate referral
to ED

< 13 years
< 90th %ile* <120/80
>90th%ile*— <95th %ile 120-130/80
>95th %ile—< 95th

File+ 12 mmHg" 130/80-13-

9/89

>95th%ile + 12 mmHg" > 140/90
Not addressed Not addressed
> 95th %ile+ 30mmHg" > 180/120°

*Or 120/80, whichever lower

£ Or 130/80-139/89, whichever lower

€ Or 140/90, whichever lower

* Defined by some as 20% above grade I1 limit
¥ Or stage 11 with symptoms

US United States, BP blood pressure, SBP systolic blood pressure, DBP diastolic blood pressure, /TN hypertension, £D emergency department




Implications for practice

» Align with American Heart Association/American College
of Cardiology ADULT guidelines

» Smooth transition to adult practice
» > 13 years = adult ? -- AAP
» > 16 years = adult ? -- Europe




2. New Normative Blood Pressure Tabl




New Normative Blood Pressure Tables

» 2004 normative BP tables

» from BP readings of ~70,000 healthy children including
overweight children

» 2017 New normative BP tables

» based only on readings of ~50,000 normal weight children
from 2004 data




New Normative BP Tables

TABLE 4 BP Levels for Boys by Age and Height Percentile

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

5% 10% 25% 50% 75% 90% 95% 5% 10% 25% 50% 75% 90% 95%
1 Height (in) 304 308 3186 324 333 341 346 304 Bk} 316 324 333 341 346
Height (cm) 772 783 80.2 824 846 86.7 879 772 78.3 80.2 824 846 B6.7 879

50th 85 85 86 86 87 88 88 40 40 40 41 4 42 42

90th 98 a9 99 100 100 101 1m 52 52 53 53 54 54 54

95th 102 102 103 103 104 105 105 54 54 55 55 56 57 57

95th + 12 mmHg 114 114 115 115 116 17 117 66 66 B7 67 68 69 69
2 Height (in) 339 344 35.3 6.3 373 38.2 88 339 244 35.3 36.3 373 8.2 88
Height (cm) 86.1 874 896 921 947 971 985 86.1 874 8986 921 947 971 98.5

50th 87 87 88 89 89 90 91 43 43 44 44 45 46 46

90th 100 100 1o 102 103 103 104 55 59 56 a6 a7 58 o8

95th 104 105 103 106 107 107 108 57 58 58 59 60 61 61

§5th + 12 mmHg 116 17 17 118 119 119 120 69 70 70 71 72 73 73
3 Height (in) 6.4 ar 379 39 401 411 a7 364 37 379 39 401 411 ani
Height (cm) 925 939 96.3 99 101.8 104.3 1058 92.5 939 96.3 99 1018 1043 105.8

50th 88 89 89 80 91 92 92 45 46 46 47 48 49 49

90th 101 102 102 103 104 105 105 58 58 59 59 60 61 61

95th 106 106 107 107 108 109 109 60 61 61 62 63 64 64

§5th + 12 mmHg 118 118 119 19 120 121 121 72 73 73 74 75 76 76
4 Height (in) 38.8 394 40.5 417 429 439 45 388 394 40.5 a7 429 439 445
Height (cm) 98.5 1002 1029 10569 1089 1115 1132 98.5 1002 10249 105.9 1089 1115 1132

50th 90 80 91 92 93 94 94 48 49 49 50 51 52 52

90th 102 103 104 105 105 106 107 60 61 62 62 63 64 B4

95th 107 107 108 108 108 110 110 63 64 65 66 67 67 68

95th + 12 mm Hg 119 119 120 120 121 122 122 75 76 7 78 79 79 80
b Height (in) 411 418 430 443 455 46.7 474 411 418 430 443 45.5 46.7 474
Height (cm) 1044 106.2 108.1 1124 1157 1186 120.3 1044 106.2 109.1 1124 1157 11886 1203

50th a1 92 93 94 95 98 96 51 51 52 53 54 53 55

90th 103 104 105 106 107 108 108 63 64 65 65 66 B7 67

95th 107 108 109 109 110 111 112 66 67 68 69 70 70 7

45th + 12 mmHg 19 120 121 121 122 123 124 78 79 80 81 82 82 83
6 Height (in) 434 442 454 468 482 494 50.2 434 442 454 46.8 482 494 50.2
Height (cm) 1103 1122 1153 1189 1224 1256 1275 1103 1122 1153 1189 1224 1256 1275

50th 93 93 94 95 96 97 98 54 54 95 56 &7 57 56

§0th 103 105 106 107 109 110 110 66 66 B7 68 68 69 it]

95th 108 109 110 1 112 113 114 69 70 70 7 72 72 73

85th + 12 mm Hg 120 LFa 122 123 124 125 126 81 g2 82 83 84 84 85
7 Height (in) 45.7 465 478 493 50.8 52.1 529 45.7 4635 478 493 508 521 529
Height (cm) 116.1 118 1214 1251 1289 1324 1345 116.1 118 1214 1251 1289 1324 1345

a0th 94 94 93 a7 98 98 99 a6 26 a7 o8 o8 59 29

90th 106 107 108 109 110 m 111 68 68 69 70 70 7 71

95th 110 110 111 112 114 115 116 7 71 72 73 73 74 4

95th + 12 mmHg 122 122 123 124 126 127 128 83 83 84 85 83 86 86




New Normative BP Tables

TABLE 4 Continued
Age (y) BP Percentile SBP (mm Hg) DBP (mm Hg)

Height Percentile or Measured Height

Height Percentile or Measured Height

25% 50% 75% 90% 95% 10% 25% 50% 75% 90% 95%
8 Height (in) a0 516 53.2 54.6 99.9 486 a0 516 532 54.6 99.9
Height (cm) 127 151 130.1 138.8 141 123.5 127 131 1501 138.8 141
50th 97 98 99 99 100 of 58 59 59 60 60
90th 109 110 11 112 112 70 70 A 72 72 73
95th 112 114 115 116 17 13 13 4 75 75 75
95th + 12 mm Hg 124 126 127 128 129 85 85 86 87 87 a7
9 Height (in) 52 93.7 554 569 579 090.5 52
Height (cm) 1321 136.3 140.7 1447 1471 1283 1521
50th 98 99 100 101 101 58 59
90th 109 110 112 113 114 ?1 72
95th 113 115 116 118 19 74 75
95th + 12 mmHg 125 127 128 130 131 86 87
10 Height (in) 558 556 574 59.1 60.1 ol.3 522 55.8
Height (cm) 1367 1413 1459 150.1 1527 1302 1327 136.7
50th 99 100 101 102 103 59 60 b1
30th 111 112 113 119 116 72 73 4
35th 114 116 118 120 121 76 76 7
95th + 12 mmHg 126 128 130 152 133 88 88 89




Screening BP Tables

TABLE 2. Screening BP Values Requiring Further Evaluation

BLOOD PRESSURE, MM HG

BOYS GIRLS
AGE, Y SYSTOLIC DIASTOLIC SYSTOLIC DIASTOLIC
1 98 52 98 54
2 100 55 101 58
3 101 58 102 60
4 102 60 103 62
5 103 63 104 64
6 105 66 105 67
7 106 63 106 68
8 107 69 107 69
9 107 70 108 71
10 108 72 109 72
11 110 74 111 74
12 113 75 114 75
=13 120 80 120 80

Reprinted with permission from Flynn JT, Kaelber DC, Baker-Smith CM, et al: Subcommittee on Screening and Management of High Blood Fressure
in Children. Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and Adolescents. Pediatrics.
2017;140(3):20171904




Hypertension in Neonates and Infants

» BP normogram available for neonates of 26-44 weeks
gestation to diagnose neonatal HT

» 2nd Task Force Report BP normogram for infants 1-12
months of age

» Dionne JM et. Al Hypertension in infancy: diagnosis, management and outcome.
PediatrNephrol. 2012;27(1):17-32

» Report of the Second Task Force on Blood Pressure Control in Children-1987.
Pedliatrics. 1987,79:1-25
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Implications for practice

» Auscultatory BP measurement for confirmation
» Use new screening BP table & normative BP tables
» 2017 normative BP a few mmHg lower than 2004




3. Change in the Frequency of
Blood Pressure Measurement




Change in the Frequency of BP Measuremen

» Begin BP measurement at age 2 3

» Only annual measurement is recommended unless risk
factors are present

» BP should be checked in > 3 years of age at every health
visit if they have

» Obesity

» Renal disease

» On medications that increase BP
» History of coarctation or diabetes




TABLE 9 Conditions Under Which Childre® Younger Than 3 Years Sfould Have BP Measured

History of prematurity <32 week’s gestation or small for gestational age, very low birth weight, other
neonatal complications requiring intensive care, umbilical artery line

Congenital heart disease (repaired or unrepaired)

Recurrent urinary tract infections, hematuria, or proteinuria

Known renal disease or urologic malformations

Family history of congenital renal disease

Solid-organ transplant

Malignancy or bone marrow transplant

Treatment with drugs known to raise BP

Other systemic ilinesses associated with HTN (neurofibromatosis, tuberous sclerosis, sickle cell
disease, ¥ etc)

Evidence of elevated intracranial pressure




TABLE 8 Common Pharmacologic  Agents
Associated With Elevated BP in

Ghildren

Over-the-counter Decongestants
drugs Caffeine
Nonsteroidal anti-
inflammatory drugs
Alternative therapies,
herbal and nutritional

.....

imulants for attentio
deficit/hyperactivity
isorder

Hormonal contraception
Steroids

Tricyclic antidepressants
lllicit drugs Amphetamines
Cocaine

Prescription
drugs




Implications for practice

» LESS frequent BP measurement




4. Initial Management of Office
Based Elevated Blood Pressure




Diagnosis of Hypertension

» Auscultatory confirmed blood pressure
» > 95th percentile or

» >130/80 in adolescents > 13 years of age in
3 different visits




Initial Management of Office Based Elevated BP

BP above the 90" percentile
via auscultation or oscillometric device

| Repeat BP twice and average|

If elevated via an oscillometric device,
obtain two readings via auscultation and average

|

[Classify BP based on Normative Values |

l \

If Stage 2 HTN, initiate evaluation and
treatment.

Refer for specialty care within 1 week

* If symptomatic with Stage 2 HTN, refer to

emergency department

If elevated, lifestyle counseling
and repeat in 6 months

If Stage 1 HTN, lifestyle counseling
and repeat in 1-2 weeks

Figure 1. Algorithm for the evaluation of initial elevation in office-based blood pressures (BPs).
HTN=hypertension.



Normal Blood Pressure

» < 90th percentile

» Lifestyle recommendations (nutrition, sleep, physical
activity etfc.)

» Recheck BP at next routine visit




Elevated Blood Pressure (290 percentile)

» If BP is elevated

» Lifestyle recommendations at
each visit

» Recheck BP in 6 months

» If BPis still elevated after 6
months

» Check upper and lower limb BP
» Recheck BP in 6 months

If BP is still elevated after 12
months (3 visits)

ABPM (prior to diaghostic
evaluation)

Diagnostic evaluation

Consider subspecialty referral

If BP normalizes at subsequent
visit
Continue annual screening



Stage 1 Hypertension (295 percentile)

» IfBPis Stage1HT and
patient is asymptomatic

» Lifestyle recommendations at
each visit

» Recheck BP in 1-2 weeks

» If BPisstill Stage 1 HT after
1-2 weeks

» Check upper and lower limb BP
» Recheck BP in 3 months

v

If BP is still Stage 1 HT after
3 visits

ABPM (prior to diaghostic
evaluation)

Diagnostic evaluation
Consider subspecialty referral

Initiate treatment (primary
care provider or subspecialist)



Stage 2 Hypertension
(295 percentile+12mmHg)

>

If BPis Stage 2 HT and
patient is asymptomatic

Lifestyle recommendations at
each visit

Check upper and lower limb BP

Recheck BP or refer to
subspecialty care within 1
week

>

>

If BP is still Stage 2 HT aftfer 1
week

ABPM (prior to diagnostic
evaluation)

Diagnostic evaluation

Consider subspecialty referral
within 1 week

Initiate treatment (primary care
physician or subspecialist)




Stage 2 Hypertension

» If patient is symptomatic or

» BPis >30 mm Hg above the 95th percentile (or
>180/120 in adolescent)

» Refer for emergency care /!




TABLE 11 Patient Evaluation and Management According to BP Level

BPF Category BF Screening Lifestyle Check ABPM?2  Diagnostic Consider
(See Table Schedule Counseling Upper Evaluation?® Subspecialty
3) (Weight and and Referral
Mutrition) Lowenr
Extremity
BP
Mormal Annual X — — — -
Elevated BP Initial X — S S -
measurement
Second X X — - _
measurement:
repeat in 6 mo
Third x —_— X X X
measurement:
repeat in 8 mo
Stage 1 HTN Initial x S S S -
measurement
Second X X — — _
measurement:
repeat in 1—-2
wk
Third x —_— X X X
measurement:
repeat in 3 mo
Stage 2 HTN? Initial X X S— S -
measurement
Second X —_— X X X
measurement:
repeat, refer
to specialty

care within
1wk




Implications for practice

» Obtain multiple readings over time to diagnose hypertension
» Office management of hypertension




5. Expanded Use of Ambulatory Blood
Pressure Monitoring (AMBP)




Expanded Use of ABPM

» Increase use of ABPM in children

» Normative data available based on age, sex and height
(>120cm/> 5 yr)

» Normal AMBP
» Mean SBP and DBP < 95th percentile
» SBP and DBP load < 25%

» Flynn JT, et al. Update: ambulatory blood pressure monitoring in children and adolescents: a
scientific statement from the AHA. Hypertension. 2014,63(5):1116-1135




Expanded Use of ABPM

» Diagnostic evaluation

» To confirm hypertension with elevated office BP
measurements

» With elevated BP for > 1 year over 3 visits
» With Stage 1 HT over 3 visits




Expanded Use of ABPM

» Use in high-risk groups: CKD, DM, coarctation, solid
organ transplantation

» Evaluation of hypertension treatment
» Association with hypertensive target organ damage

» Diagnose white coat hypertension (WCH) and masked
hypertension (MH)




TABLE 12 High-Risk Conditions for Which ABPM May Be Useful

Condition

Rationale

secondary HTN
CKD or structural renal abnormalities
T1DM and T20M

Solid-organ transplant

Obesity

0SAS

Aortic coarctation (repaired)

Genetic syndromes associated with HTN (neurofibromatosis, Turner
syndrome, Williams syndrome, coarctation of the aorta)

Treated hypertensive patients

Patient born prematurely

Research, clinical trials

Severe ambulatory HTN or nocturnal HTN indicates higher likelihood of secondary
HTHIELIET

Evaluate for MH or nocturnal HTN,'8-172 petter control delays progression of renal
disease'™

Evaluate for abnormal ABPM patterns,'™ 17 better BP control delays the development
of MhITE—Wﬂ

Evaluate for MH or nocturnal HTN, better control BP175-18

Evaluate for WCH and MH23.185-132

Evaluate for nondipping and accentuated morning BP surgeti46.155.134

Evaluate for sustained HTN and MH32112113

HTN associated with increased arterial stiffness may only be manifest with activity
during ABPM38.1%

Confirm 24-h BP control's®

Evaluate for nondipping'#

To reduce sample size'®”




Implications for practice

» Useful tool but machines may not be readily available
» No reference data for children with height < 120 cm/< Byr

» European guidelines only recommend AMBP when
considering antihypertensive medication




6. A More Limited Diagnostic Evaluatio




TABLE 10 Screening Tests and Relevant Populations

Patient Population Screening Tests

All patients Urinalysis
Chemistry panel, including electrolytes, blood urea nitrogen, and
creatinine

Lipid profile (fasting or nonfasting to include high-density lipoproteina

and total cholesterol)
Renal ultrasonography in th@se <6y of age Or those with abnormal

urinalysis or renal function

In the obese (BMI >95th Hemoglobin Alc (accepted screen for diabetes)
percentile) child or Aspartate transaminase and alanine transaminase (screen for fatty
adolescent, in addition to liver)

Y-SSNSVallT; Fasting lipid panel (screen for dyslipidemia)
Optional testsko be obtained Fasting serum glucose for those at high risk for diabetes mellitus
5 Jasis of history, Thyroid-stimulating hormone

physical examination, and Drug screen
initial studies Sleep study (if loud snoring, daytime sleepiness, or reported history of
apnea)
Complete blood count, especially in those with growth delay or
abnormal renal function

Adapted from Wiesen J, Adkins M, Fortune S, et al. Evaluation of pediatric patients with mild-to-moderate hypertension:
yield of diagnostic testing. Pediatrics. 2008;122(5). Available at: www pediatrics.org/cgi/content/full/122/5/e988.




TABLE 11 Patient Evaluation and Management According to BP Levg

BPF Category BPF Screening Lifestyle Check ABPME
(See Table Schedule Counseling Upper
3) (Weight and and
Nutrition) Lower
Extremity
BP

Initiate Consider
Y Treatment® Subspecialty
Referral

Mormal Annual X —_— —_—
Elevated BP Initial X — —
measurement
Second X X —
measurement:
repeat in 6 mo
Third X —_— X
measurement:
repeat in 6 mo
Stage 1 HTN Initial X —_— —_—
measurement
Second X x —_—
measurement:
repeat in 1-—-2
Wk
Third X — X
measurement:
repeat in 3 mo
Stage 2 HTN® Initial X X —
measurement
Second X —_— x
measurement:
repeat, refer
to specialty
care within
1wk




Primary Hypertension

» Increase prevalence of primary HT
» Predominant cause of HT in US children
» > 6 yr of age (~ 10 yr in Europe)
» Positive family history of HT
» Obesity, overweight
» Systolic HT predictive of primary HT
» Normal physical examination
» Not require extensive evaluation for secondary causes




Revised recommendations for
echocardiography

» Prevalence of LVH ~307%-40% in Paediatric HT
» LVH increases CV risk independent of BP and BMI
» 2004: echocardiography at time of diagnosis of HT

» 2017: echocardiography at time of starting
pharmacologic treatment

» Repeat echocardiography for patients with LVH or
abnormal left ventricular function




Table3 Recommended initial screening tests for the evaluation of pediatric hypertension

Children European guidelines US guidelines

All Selected group All Selected group

Physical examination

4 limb BP X
Laboratory evaluation
Urea and creatinine X X
Electrolytes X X
Urinalysis X X
Lipids X (fasting) X (fasting in obesity)
Fasting glucose X X (high risk DM)
Urine culture X
Urine microalbumin X
Uric acid X
' X (obesity)
X (obesity)
Renal ultrasound X X (children < 6 years or = 6 years
with concem for renal disease)
Echocardiography X X (at medication initiation)
24-h ABPM X (at medication initiation X

or if clinical condition warrants)

U/S United States, BP blood pressure, ABPM ambulatory blood pressure monitoring, AST aspartate transaminase, ALT alanine transaminase




Implications for practice

» LESS diagnostic evaluations including echocardiography

» MISS secondary causes of hypertension ? --> different
prevalence of primary hypertension

» European guidelines recommends a more extensive initial
evaluation for hypertensive children and adolescents




7. New Treatment Goals




New Treatment Goals

» For Primary HT or HT with DM

» SBP and DBP to < 90th percentile - farget organ damage
even in children with blood pressure between 90th and
95th percentile

» < 130/80 mm Hg in adolescents > 13 years of age

» For CKD with HT, to lower AMBP mean arterial pressure
< 50th percentile




Table 5 Hypertension treatment

goals European guidelines US guidelines
BP goal BP goal BP goal < 13 years BP goal =13 years
< 16 years =16 years
HTN without <95th%ile < 140/90 <90th eile* < 130/80
comorbidities
HTN + diabetes mellius ~ <90th %ile < 130/80 <90th %eile* < 130/80
type | or2
HTN + CKD
-Without proteinuria <75th%ile  <130/80 <50th %ile MAP by < 50th %ile MAP by
ABPM ABPM
-With proteinuria <50th%ile < 125/75 <50th %ile MAP by < 50th %ile MAP by
ABPM ABPM

US United States, BP blood pressure, CKD chronic kidney disease, MAP mean arterial pressure, ABPM ambu-
latory blood pressure monitoring, TN hypertension
*Or < 130/80, whichever lower




Lifestyle Interventions

» Dietary Approaches to Stop Hypertension (DASH)

» Moderate to vigorous physical activity at least 3 to 5
days per week (30-60 min per session)



Pharmacologic Treatment

» Pharmacological treatments . 1st line medications

if
, » ACE inhibitor or
> Failed at least 6 months of angiotensin receptor
lifestyle change blocker (ARB)
> Sympfomatic HT » Long-acting calcium
» Secondary HT channel blocker

» Stage 2 HT without clearly |, Thiazide diuretic

modifiable risk factor (e.g. _
obesity) » In CKD or diabetes: ACE

» Any stage of HT with CKD inhibitor or ARB
or DM




Follow Up

» On anti-HT medications

» Reassess every 4-6
weeks for dose
adjustments until goal BP
is reached

» Then every 3-4 months

» On lifestyle intervention

» Reassess every 3-6
months for need of
medications



Implications for practice

» LOWER treatment BP goals




Case 1

» M/9

» ADHD on Ritalin, noted high BP and of f

» No family history of early hypertension

» No symptoms

» Not obese, BW 25kg, HT 130cm

» BP 140/86, 135/85, 133/88 mmHg

» (95 percentile + 12 mmHg: 125/87 mmHg) : Stage 2 HT
» Physical Exam: NAD, no bruit

» Basic investigations: NAD

» AMBP..USG Kidney & Echo
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Case 2

vV v v v v VvV VvYVvYVYy Y

F/12

Obesity, mild OSAS Primary HT

Student Health Service BP: 158/78, 152/62, 134/56 mmHg WCH

No symptoms Secondary H
0 : Renal

No family history of early hypertension Cardiac

Recheck BP in clinic: 148/72, 103/75 mmHg Endocrine

(95 percentile + 12 mmHg: 132/90 mmHg): Stage 2 HT

Obese, HT 147 cm (75%), BW 58.6 kg (97%), BMI 27.1

Physical Exam: soft ESM LUSB, acanthosis nigricans +

Basic investigations: NAD

? Primary HT with obesity ?? WCH

AMBP, Echo
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Bring home messages

» Guidelines # Law
» Implement overseas guidelines with local adaptation
» Synergistic actions at various levels

» Hospital

» Community
» Stage 2/Secondary HT refer to specialists
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