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Introduction (1) 

• In past, hypertension affects older people.  

  These days, high blood pressure  affects 
people of all ages including young children. 

• Children have the same tests for 
hypertension of adults; however, interpreting 
the numbers is trickier.  Consider child's 
age, sex, and height 



Introduction (2) 

• The hypertension in young people is an 
increasing problem in the world. 

 

 

• The CARDIA (Coronary Artery Risk Development in 

Young Adults) study : elevated blood pressure 
in children is a predictor of the development 
of hypertension, and correlates with the 
presence of coronary artery calcification. 

 





Diagnosis 
1. Blood Pressure Measurement 



Blood Pressure in Children  

and Adolescents 

• Normal range of blood pressure determined by 
body size and age 

• Blood pressure standards developed based on 
age, gender and height of healthy population 

• Blood pressure measurement preferred in the 
right upper extremity 

    : because of the possibility of coarctation of  

       the aorta, which might lead to false (low)  

       readings in the left arm. 

The 4th report on the diagnosis, evaluation, and treatment  
of high blood pressure in children and adolescents. USA 



Blood Pressure Measurement 

• Children >3 years old who are seen in a medical 
setting should have their BP measured. 

• The preferred method of BP measurement is 
auscultation. 

• Elevated BP must be confirmed on repeated 
visits before characterizing a child as having 
hypertension. 

• Measures obtained by oscillometric devices that 
exceed the 90th percentile should be repeated 
by auscultation. 

The 4th report on the diagnosis, evaluation, and treatment  
of high blood pressure in children and adolescents. USA 



Blood pressure measurement 
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Recommended Dimensions for  

Blood Pressure Cuff Bladders 

The 4th report on the diagnosis, evaluation, and treatment  
of high blood pressure in children and adolescents. USA 



Definitions of Hypertension 

• “Normal Blood Pressure”: < 90th 

percentile for age, gender and height. 

 

•  “Pre-hypertension”: SBP and/or 
DBP >90th percentile but less than 95th percentile 
for age, gender and height.  
 

    For age >12years, BP >120/80 regardless of 90th 
percentile considered pre-hypertension 
 

The 4th report on the diagnosis, evaluation, and treatment  
of high blood pressure in children and adolescents. USA 



Definitions of Hypertension 

 
• “Hypertension”: SBP and/or DBP >95th 

percentile  for age, gender and height 
 

       Stage 1: 95th – 99th percentile + 5 mmHg 
 
       Stage 2: > 99th percentile + 5 mmHg 
 

*Confirmed on 3 or more occasions 

The 4th report on the diagnosis, evaluation, and treatment  
of high blood pressure in children and adolescents. USA 



Definitions of Hypertension 

• “White Coat Hypertension”: Blood 
pressure > 95th percentile in the physician’s 
office, normotensive in outside environment 

 

• “Masked Hypertension”: Normal blood 
pressures  in the physician’s office, but high 
at home 

The 4th report on the diagnosis, evaluation, and treatment  
of high blood pressure in children and adolescents. USA 



Blood Pressure Tables  

 (Year) Percentile 5th 10th 25th 50th 75th 90th 95th 5th 10th 25th 50th 75th 90th 95th 

 12 50th 102 103 104 105 107 108 109 61 61 61 62 63 64 64 

  90th 116 116 117 119 120 121 122 75 75 75 76 77 78 78 

  95th 119 120 121 123 124 125 126 79 79 79 80 81 82 82 

  99th 127 127 128 130 131 132 133 86 86 87 88 88 89 90 

Boys SBP, mmHg 
 

Percentile Height 

DBP, mmHg 
 

Percentile Height 

The 4th report on the diagnosis, evaluation, and treatment  
of high blood pressure in children and adolescents. USA 



한국 소아 청소년 정상 혈압 참고치 

Korean J Pediatr 2008;51:33-41 



Criteria for hypertension in children with 

respect to age and gender (2014 JSH) 

16 



SBP or DBP 
Percentile 

Frequency of BP 
Measurement 

Normal <90th Recheck at next scheduled 
physical examination 

Pre-HTN 90th to <95th or if BP exceeds 
120/80 mmHg even if below 90th 
percentile up to <95th percentile 

Recheck in 6 months 

Stage 1 
HTN 

95th percentile to the 99th 
percentile + 5 mmHg 

Recheck in 1–2 wks or sooner if 
the Pt. is symptomatic; 

if persistently elevated on two 
additional occasions, evaluate 

or refer to source of care  
Within 1 month. 

Stage 2 
HTN 

>99th percentile + 5 mmHg Evaluate or refer to source  
of care within 1 week  

or immediately if the patient is 
symptomatic. 

Classification of Hypertension in Children and 

Adolescents, With Measurement Frequency 

The 4th report of HBP in children and adolescents. USA 



Etiology of Hypertension 

 

• “Primary” (essential)  

     -rising impact of obesity (~30% of obese with HTN) 

 

• “Secondary” 
          -represents ~ 5% of pediatric HTN 

 



Primary Hypertension 

• More commonly found in late childhood 
and adolescence   

   : Usually characterized by mild or stage 1  

     Hypertension 

   : Associated with overweight/obesity 

• Often associated with F/Hx of HTN and 
cardiovascular disease 
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Secondary HTN in Children 

• More common in children than adults 

   : Children < 6 years old >> 6-12 years old  

      & adolescence (12-17 years old) 

   : Non-obese younger children with high BP 

• Consider this possibility in every child with HTN 

• Majority of children with secondary hypertension will 
have renal or renovascular disease 

• Thorough history and physical exam will likely give 
clues to underlying problems 
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2. Evaluation of secondary HTN 



Most Common Causes of  

Secondary HTN by Age 

Am Fam Physician. 2010;82:1471-8. 



19th Edition, Nelson   
Textbook of Pediatrics 



Signs and Symptoms That Suggest Specific 

Causes of Secondary Hypertension 



Risk and Target organ 

Damage Assessment 



Evaluation of HTN in Children  

and Adolescents 

Must begin with: 

    -thorough history (including hx. of sleep disorder),    
physical examination 

    -laboratory evaluation 

    -assessment of cardiovascular risk factors: 

  overweight 

  low plasma HDL cholesterol or high plasma triglycerides 

  abnormal glucose tolerance 

  F/Hx of HTN or CVD 

26 



Laboratory evaluation of HTN 

Basic: 
• Serum chemistries, BUN, Cr, (PRA, Aldosterone level) 
• CBC 
• Urinalysis & Urine Culture 
• Renal ultrasound with doppler 

Evaluation for comorbidity: 
• Fasting Lipid profile 
• Fasting glucose  
• Drug screen (if hx of drug use) 
• Polysomnography (if hx of sleep disorder) 

Evaluation for Target Organ Damage: 
• Echocardiogram 
• Retinal exam 
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Laboratory Testing for Children and Adolescents  

with Confirmed Prehypertension or Hypertension 
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Am Fam Physician. 2012;85:693-700 



Additional Evaluation 

• 24hr ABPM 

• Renovascular imaging 
        -Renal scan 

        -Duplex Doppler flow studies 

        -MRA, CTA 

        -Arteriogram 

• Other labs 
        -Plasma and urine metanephrines 

        -Plasma and urine steroids 
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Indications for routine performance of ABPM 

• To confirm the diagnosis of  sustained HTN or WCH 

• To evaluate for the presence of  Masked HTN  

      : clinical suspicion of HTN but normal or preHTN casual measurements 

• To assess BP patterns in high-risk patients 

     : Assess for abnormal circadian variation in BP, such as blunted dipping  

      or isolated sleep hypertension in patients with DM, CKD, solid organ 

      transplants, and severe obesity w/wo sleep-disordered breathing. 

      : Assess the severity and persistence of BP elevation in patients at high  

        risk for hypertensive TOD 

• To evaluate effectiveness of drug therapy for hypertension 

     : Confirm BP control in treated patients - especially 2ndary HTN 

     : Evaluate for apparent drug-resistant HTN or drug related Hypotension. 
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Target-Organ Abnormalities 

in Childhood Hypertension 

• Target-organ abnormalities are commonly associated 
with HTN in children and adolescents. 

• Left ventricular hypertrophy (LVH) is the most 
prominent evidence of target-organ damage. 

• LVH reported (51 g/m2.7) in 34-38% of children with 
mild, untreated HTN with high correlation to BP and 
in particular ABPM.  Indication of anti-HTN Tx. 

• Pediatric patients with established HTN should have 
echocardiographic  assessment of left ventricular 
mass at diagnosis and periodically thereafter. 
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Correlations between LV mass, Carotid IMT 

and Blood Pressure in in children with HTN 

Pediatr Nephrol 2006;21: 811–819 

72 children with EH (mean age: 14.5 years; 
range: 5–18 years) 
Vs. control groups (103 age matched, healthy 
children)  



 

J Korean Med Sci 2008; 23: 35-40 



Summaries (1) 

• Hypertension in children and adolescents is an 
early risk factor for cardiovascular (CV) 
morbidity and mortality.  

• 1st Step : confirm that the blood pressure (BP) 
is truly elevated in accordance with the 
recommendation.  

• In all cases, a careful history and physical 
examination are warranted. 
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Summaries (2) 

• A family history for HTN or early 
cardiovascular events should be obtained. 

• Evaluating for co-morbidities, and screening 
for evidence of 2ndary HTN and target organ 
damage. 
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Thank you very much 

for your attention 
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