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Hypertension 

       A topic near and dear to my… 



Recognizing Hypertension in 
Children is important because… 

 ~3% of U.S. children 
    (up to 45% of obese 

children) 
 
 sign of underlying disease 

 
 end organ damage 

 
 beginning of adult essential 

HTN 

 



Causes of Elevated BP in Children  

 Pain or Fear 
 Medications (steroids, tacrolimus) 
 Renal issues 
 Vascular problems 
 Fluid overload 
 Obesity-related/Metabolic Syndrome 
 Essential 



Causes of HTN at Great Ormond Street 
Hospital for Children 

 Reflux & obstructive uropathy (scarring)  36% 
 Glomerulonephritis     23% 
 Renovascular disease                          9.5% 
 Coarctation of the aorta                     8.9% 
 Polycystic kidney disease                     5.5% 
 Post-Hemolytic Uremic Syndrome                     4.0% 
 Idiopathic/Essential                      3.4% 
 Catecholamine excess states                     2.8% 
 Wilms Tumor                          2.4% 
 Miscellaneous                        4.6% 



 How Do We Check BP in Children? 



Measurement of Blood  
Pressure in Children 

 Children >3 years old should have their BP 
measured 

 Auscultation is the preferred method of BP 
measurement 

 Elevated BP must be confirmed on repeated 
measurement 

 BP >90th percentile obtained by oscillometric 
devices should be repeated by auscultation 
 



Measurement of Blood  
Pressure in Children 

 Correct measurement requires a cuff that is 
appropriate to the size of the child’s upper 
arm 
 Main source of error – Using wrong cuff size 
 Small cuff- overestimates BP  
 Large cuff- underestimates BP  

 



Definitions of Hypertension 
 Hypertension—average SBP and/or DBP that is greater than 

or equal to the 95th percentile for sex, age, and height on 3 or 
more occasions. 

 
 Prehypertension—average SBP or DBP levels that are greater 

than or equal to the 90th percentile, but less than the 95th 
percentile. 
 Adolescents with BP levels greater than or equal to120/80 

mmHg should be considered prehypertensive. 
 

 White-coat hypertension—A patient with BP levels above the 
95th percentile in a physician’s office or clinic, who is 
normotensive outside a clinical setting (ambulatory BP 
monitoring is usually required to make this diagnosis). 
 

 
  



Pediatric Symptoms 
 Hypertension is often thought of as a silent 

disease because typically there have not been 
any classic symptoms 

 A study by Croix found that 51% of untreated 
hypertensive children when surveyed 
reported 1-4 Symptoms, and 14% reported 
more than four symptoms 

 3 most common symptoms 
 headache  
 difficulty initiating sleep  
 daytime tiredness    
These were all reduced with treatment  

 



Using the BP Tables 
1.   Use height charts to determine percentile 
2. Measure and record the child’s SBP and DBP. 
3. Use the correct gender table for SBP and 

DBP. 
4. 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). 

 



Using the BP Tables 

5.   SBP percentiles in the left columns and DBP 
percentiles in the right columns. 

 Normal BP = < the 90th percentile  
 Prehypertension = BP between the 90th and 

95th percentile or > 120/80 mmHg in 
adolescents  

 Hypertension = BP > than the 95th 
percentile on repeated measurement 

 



Using the BP Tables 

6. BP > the 90th percentile should be repeated twice 
at the same office visit.  

7.  BP > the 95th percentile should be staged 
 Stage 1 = 95th percentile to the 99th percentile 

plus 5 mmHg 
 Stage 2 = >99th percentile plus 5 mmHg  
 

 



Ambulatory Blood Pressure Monitor 
(ABPM) 

 Small, quiet 
 24 hours 
 Many measurements 
 Home, school, work 
 Awake, asleep 
 



Benefits of ABPM 

 No terminal digit preference 
 No observer bias 
 High reproducibility in adult studies  
 It captures the inherent variability of  

 Blood Pressure 
 Data! 



Average Blood Pressure 

 

          Averages for  
   time spent awake  
 

    Averages for  
   time spent asleep 



Diurnal Blood Pressure Pattern 

Dipper 
or 

Nondipper 



Who is not dipping? 

 BP control dissociated from autonomic nerves 
        Diabetes mellitus, autonomic neuropathy, 

  pheochromocytoma  
 Increased corticosteroids 
          Cushing’s syndrome, iatrogenic 
 BP control dissociated from control organs 
       Chronic renal failure, renal transplant,  
   heart transplant, renal artery stenosis 









After Hypertension is Diagnosed 
 Want to rule out secondary causes 
 BP should be measured in both arms and a leg to rule out 

coarctation of the aorta 
 Fasting lipid, Fasting glucose, standard chemistry panel, 

serum urea nitrogen (BUN), CBC, creatinine, urinalysis and 
urine culture  

 Echocardiogram, renal ultrasound 
 Screen for major sleep disorders using BEARS:  

 Bedtime problems 
 Excessive daytime sleepiness 
 Awakenings during the night 
 Regularity and duration of sleep  
 Snoring 

 



After Hypertension is Diagnosed 

 Puberty is a changing point for finding underlying 
disease.  Before puberty 90% of HTN has an 
underlying cause and 10% is essential.  After puberty 
the ratio inverts to 90% essential and 10% underlying 
cause.  The differential for the underlying cause is 
extensive.  The underlying cause may be treatable 
with medical or surgical intervention. 
 

  Adult hypertension has to start sometime and there 
is growing awareness that it is starting in 
adolescence. 

 



 Clinical evaluation of confirmed HTN 
 Therapeutic lifestyle changes 
 Indications for evaluation for secondary 

hypertension, co-morbidities 
 Indications for pharmacological therapy 
 Antihypertensive drugs approved for use 

in hypertensive children 
 

Additional recommendations 
provided in the Fourth Report: 





 



Exercise: 1 hour per day of   
  Moderate Intensity 

The Talk Test 

If you are able to Sing = Light Intensity 

If you can Talk = Moderate Intensity 

If you are Winded = Vigorous Intensity 



 



 Clinical evaluation of confirmed HTN 
 Therapeutic lifestyle changes 
 Indications for evaluation for secondary 

hypertension, co-morbidities 
 Indications for pharmacological therapy 
 Antihypertensive drugs approved for use 

in hypertensive children 
 

Additional recommendations 
provided in the Fourth Report: 



Pharmacologic Therapy 

 Indicated when lifestyle modifications are 
ineffective, when there are symptoms, when there is 
secondary hypertension, or when there is end organ 
damage 

 Choice of agent is up to the clinician, with the 
recommendation that those with proteinuric renal 
diseases or diabetes mellitus receive an ACE inhibitor 
or an ARB 

 



Pharmacologic Therapy 

 ACE Inhibitors (angiotensin converting enzyme) i.e. 
lisinopril, enalapril 

 ARB (angiotensin receptor blocker) i.e. Cozaar, 
Diovan 
 Contraindicated in pregnancy 
 Routine monitoring of K, creatinine 
 Dry cough (seen more with ACE) 



Pharmacologic Therapy 

 a and b antagonist (labetalol) 
 b antagonist (metaprolol,atenolol,propanolol) 

 Asthma, heart failure are relative 
contraindications. 

 Heart rate is dose-limiting. 
 May impair athletic performance in athletes. 
 Should not be used in insulin-dependent DM 



Pharmacologic Therapy 

 Calcium Channel Blockers (amlodipine) 
 May cause tachycardia 
 May cause edema 

 Diuretics 
 All patients treated with diuretics should have 

electrolytes monitored periodically 
 Most useful as add-on therapy in patients being 

treated with drugs from other drug classes 



AAP guidelines 2008  
Medical Conditions Affecting Sports 

Participation 
Sports Participation with Hypertension 
  “A Qualified Yes” 
 Those with hypertension >5 

mmHg above the 99th 
percentile for age, gender, 
and height (ie Stage 2 
Hypertension) should avoid 
heavy weightlifting and power 
lifting, bodybuilding, and high-
static component sports.  



Athletic Participation by Children and Adolescents Who 
have Systemic Hypertension  

(AAP, June, 2010) 
 

 Asymtomatic Athletes with Pre-HTN and 
Essential HTN should be encouraged to play 

 Athletes with Stage 2 hypertension and/or 
symptoms and/or LVH should be restricted 
from high-static activities until their BP is 
controlled with medicine, and then play 
 



I hope that this is not too burdensome... 
but, if you think it is, you are not alone. 

“The sphygmomanometer would not be 
welcomed by the overworked and 
underpaid general practitioner 
already loaded with thermometer, 
stethoscope, etc.” 

Blake E., Recent British researches on arterial 
tension. Med Times Gaz, 1895;23:29. 



Conclusion 
 Hypertension and obesity 

in children are increasing 
in an upward trend 

 It is imperative that 
pediatric hypertension is 
recognized and treated  

 It is important to 
encourage healthy 
lifestyles in all children 
and adolescents and help 
institute lifestyle changes 
for weight reduction in 
overweight children 
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