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Background 

 Last Paediatric HT guidelines by NHLBI 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 

 

 









7 important changes 



1. New Definition of Paediatric Hypertension 
 

 

 



Definition of Hypertension (1-18yr) 









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 Tables 
 

 

 



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 



New Normative BP Tables 



Screening BP Tables 

Based on  
90th percentile  
BP values 
of children at 
5th height 
percentile 
 

 



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. 
Pediatrics. 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 Measurement 

 Begin BP measurement at age ≥ 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 
 

 

 







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 



Normal Blood Pressure 

 < 90th percentile 

 Lifestyle recommendations (nutrition, sleep, physical 
activity etc.) 

 Recheck BP at next routine visit 

 

 



Elevated Blood Pressure (≥90 percentile) 

 If BP is elevated 

 Lifestyle recommendations at 
each visit 

 Recheck BP in 6 months  

 
 If BP is 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 diagnostic 
evaluation) 

 Diagnostic evaluation 

 Consider subspecialty referral 

 

 If BP normalizes at subsequent 
visit 

 Continue annual screening 

 



Stage 1 Hypertension (≥95 percentile) 

 If BP is Stage 1 HT and 
patient is asymptomatic 

 Lifestyle recommendations at 
each visit 

 Recheck BP in 1–2 weeks  

 

 If BP is still Stage 1 HT after 
1–2 weeks 

 Check upper and lower limb BP 

 Recheck BP in 3 months  

 

 

 If BP is still Stage 1 HT after 
3 visits 

 ABPM (prior to diagnostic 
evaluation) 

 Diagnostic evaluation 

 Consider subspecialty referral 

 Initiate treatment (primary 
care provider or subspecialist) 

 

 



Stage 2 Hypertension  
(≥95 percentile+12mmHg) 

 If BP is 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 after 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  

 BP is >30 mm Hg above the 95th percentile (or 
>180/120 in adolescent) 

Refer for emergency care ! 





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) 

 





Implications for practice 

 Useful tool but machines may not be readily available 

 No reference data for children with height < 120 cm/< 5yr 

 European guidelines only recommend AMBP when 
considering antihypertensive medication 

 



6. A More Limited Diagnostic Evaluation 







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 ~30%–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 

 

 





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 - target 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 

 

 

 





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 
if 

 Failed at least 6 months of 
lifestyle change 

 Symptomatic HT 

 Secondary HT 

 Stage 2 HT without clearly 
modifiable risk factor (e.g. 
obesity) 

 Any stage of HT with CKD 
or DM 

 

 

 1st line medications 

 ACE inhibitor or 
angiotensin receptor 
blocker (ARB) 

 Long-acting calcium 
channel blocker 

 Thiazide diuretic 

 In CKD or diabetes: ACE 
inhibitor or ARB 
 

 



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 off 

 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 





Case 2 

 F/12 

 Obesity, mild OSAS 

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

 No symptoms 

 No family history of early hypertension 

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

 (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  
 

 

 

Primary HT with Obesity 
WCH 
Secondary HT 
Renal 
Cardiac  
Endocrine 
 



Arch problem 
left subclavian 
artery stenosis  

 



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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