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Introduction

 Primary (essential) hypertension occurs frequently in adults and, if 

untreated, is a major risk factor for MI, CVA (stroke), and renal 

failure.

 In adults with hypertension, a 5 mm Hg increase in  (DBP) increases 
the risk of coronary artery disease by 20% and the risk of stroke by 

35%.



 Hypertension is 1 of the 2 leading causes of end-stage ESRD in 

adults. 

 The prevalence of adult hypertension increases with age, ranging 

from 15% in young adults to 60% in individuals older than 65 yr. 
Hypertensive children, although frequently asymptomatic, may 

manifest evidence of target organ damage. 

 Up to 40% of hypertensive children have LVH 



 Children with BP >90th percentile exhibit a 2.4-fold greater risk of 

having hypertension as adults. 

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

 Increased carotid intima-to-media thickness, a marker of early 

atherosclerosis.(in hypertensive child)  



Prevalence

 In infants and young children, systemic hypertension is uncommon, with 

<1% 

 when present often indicates an underlying disease process (secondary 

hypertension ). 

 Severe and symptomatic hypertension in children is usually caused by 

secondary hypertension. 

 In contrast, the prevalence of primary hypertension, mostly in older school-

age children and adolescents, increased in prevalence in parallel with the 

obesity epidemic 

 By definition, 3.5-5% of children have HTN (2004); 10%–11% have elevated

blood pressure (BP)(2017)



Definition of Hypertension

 Normal BP in adults is 120/80 mm Hg (or lower). 

 Elevated blood pressure is considered systolic BP of 120-129 and diastolic BP 

<80 mm Hg. 

 Stage 1 hypertension is systolic 130-139 or diastolic 80-89 mm hg Hg

 Stage 2 is systolic ≥140 or diastolic ≥90 mm Hg



Definition ( previously )





In neonate





Etiology and Pathophysiology

primary hypertension : no identifiable cause

Secondary hypertension :hypertension is the result of another disease process

Secondary HTN : most often caused by renal abnormalities

most common in infants and younger children

Younger age

Severely elevated

symptomatic hypertension 

 White coat hypertension (elevated office BP but normal ambulatory BP) 

 Masked hypertension (normal office BP but elevated ambulatory BP).



Systemic HTN - Pathophysiology

Desmukh, et al. Pathophysiology of Heart Disease, Ch 13. 1997



Correct position for BP monitoring









BP Measurmemt



 Systolic blood pressure (SBP) : first Korotkoff sound.

 Diastolic blood pressure (DBP) : the fifth Korotkoff sound

 Korotkoff sounds can be heard down to 0 mm Hg, in which case the fourth 
Korotkoff sound should be reported as the DBP.



 Palpated BP is generally about 10 mm Hg lower than that obtained by 

auscultation.

 Oscilometric techniques are used frequently in infants and young children 

are best for measuring mean arterial pressure (MAP).







 Elevated readings should be confirmed on repeat visits

 Child in the seated position after a period of quiet for at least 5 min

 BP is checked 3 times

 Careful attention to cuff size is necessary to avoid over diagnosis, cuff that 

is too short or narrow artificially increases BP readings.

 appropriate-sized cuff has an inflatable bladder whose length covers 80–
100% of the upper arm circumference (measured midway between the 

acromion process and olecranon) and whose width is at least 40% of the 

arm circumference



 AAP guideline recommends that children 3 yr or older should have their BP 

measured during annual preventive visits 

 The child has risk factors such as obesity, chronic kidney disease (CKD), or 

diabetes, should be checked at every healthcare encounter 

 ESH pediatric guideline recommends checking BP at every healthcare 

encounter for all children >3 yr old.



BP Measurement in children

 Selected children <3 yr old should also have their BP including 

 History of prematurity ,VLBV, NICU care

 congenital heart disease,

 renal disease or urologic malformation 

 solid-organ transplant, BM transplantation , malignancy

 cancer treatment with drugs known to raise BP 

 other illnesses associated with hypertension (e.g., neurofibromatosis,

 tuberous sclerosis), or evidence of increased intracranial pressure



ABPM should be performed for

confirmation of HTN

 Children with office BP measurements in the elevated BP category for 1 year or

more

 Stage 1 HTN over 3 clinic visits

 Suspected WCH or Masked HTN(high risk children(

 Patients who have undergone coarctation repair

 Used to assess treatment effectiveness



High risk children

•

•

•

•

•

CKD or renal abnormality( MH)

Solid organ transplant

Obesity

T1DM/T2DM

OSAS(obstructive sleep apnea

syndrome)

•

•

•

•

Aortic coarctation (repaired)

Genetic syndromes associated

with HTN (neurofibromatosis,

Turner syndrome, Williams

syndrome)

Patient born prematurely

Secondary HTN



Causes of Chronic
HTN in Children

 Renal



 Vascular



Endocrine

 Endocrine



 Central Nervous System



Transient or Intermittent HTN in Children











Clinical Manifestations

 Children and adolescents with primary hypertension are usually 

asymptomatic;

 The BP elevation is usually mild and is detected during a routine 

examination

 Or during evaluation before athletic participation.

 children may also be obese.













Renovascular HTN



Coarctation of Aorta

Brickner, et al. NEJM 2000;342:256-263 

http://content.nejm.org/cgi/content/full/342/4/249/F1
http://content.nejm.org/content/vol342/issue4/images/large/07f4.jpeg




Complications of 
Prolonged Uncontrolled HTN

 Changes in the vessel wall leading to vessel trauma and arteriosclerosis 

throughout the vasculature

 Complications arise due to the “target organ” dysfunction and ultimately 

failure.

 Damage to the blood vessels can be seen on fundoscopy.  



 Glomerular sclerosis leading to impaired kidney function and finally end 

stage kidney disease.

 Ischemic kidney disease especially when renal artery stenosis is the cause 

of HTN



 Ventricular hypertrophy, dysfunction and failure.

 Arrhythmia

 Coronary artery disease, Acute MI

 Arterial aneurysm, dissection, and rupture.



 Stroke, intracerebral and subarachnoid hemorrhage.

 Cerebral atrophy and dementia

 Retinopathy, retinal hemorrhages and impaired vision.

 Vitreous hemorrhage, retinal detachment

 Neuropathy of the nerves leading to extraocular muscle paralysis and 

dysfunction 



Prevention

 obesity, elevated serum cholesterol levels, high dietary sodium intake, and 

a sedentary lifestyle, alcohol and tobacco use.

 Diet low salt /high K/high Ca/high Mg (DASH diet)

 Increased activity regular anaerobic at least 30-60 min on most day + 

decreased sedentary activities < 2hr/day



Treatment

 children with asymptomatic mild hypertension without evidence of target-

organ damage is therapeutic lifestyle modification

 with dietary changes and regular exercise.

 Weight loss is the primary therapy in obesity-related hypertension.

 increased in fresh fruits, fresh vegetables, fiber, and nonfat dairy and 

reduced in sodium.

 Regular aerobic physical activity for at least 30-60 min on most days with a 

reduction of sedentary activities to <2 hr /day is recommended.



Hypertensive Crisis

 Hypertensive Urgencies: No progressive target-organ dysfunction. 

(Accelerated Hypertension)

 Hypertensive Emergencies: Progressive end-organ dysfunction. (Malignant 
Hypertension)

 Acute severe hypertension , sometimes referred to as accelerated
hypertension or hypertensive crisis, is defined as severe hypertension (often 
with BP values well in excess of stage 2 hypertension) accompanied by 
symptoms such as headache, dizziness, or nausea/vomiting, and in more 
severe cases, retinopathy, encephalopathy, cardiac failure, renal injury, 
and seizures.



 Hypertensive encephalopathy (generalized posterior reversible 

encephalopathy syndrome) is suggested by the presence of

 Headache 

 Vomiting 

 Temperature elevation 

 Visual disturbances 

 Ataxia 

 Depressed level of consciousness, imaging abnormalities, and seizures





Goal Of Treatment

 In asymptomatic children, the NHBPEP recommends achieving the 

target BP of:

 <95th percentile for children with persistent HTN after instituting

lifestyle measures.

 <90th percentile in children with evidence of coexisting

cardiovascular risk factors, diabetes, symptomatic PH, or in those

with associated end-organ damage.

 Overt proteinuria or progressive chronic kidney disease is also an

indication for lowering BP <90th percentile



 Indications for pharmacologic therapy include : 

 symptomatic hypertension

 stage 2 hypertension without a modifiable risk factor 

 Hypertension in patients with comorbidities such as diabetes (types 1 and 2) 

or CKD 

 Persistent hypertension despite non pharmacologic measures.

 Evidence of end organ damage(LVH) 

 Additional cardiovascular risk factors(severe obesity , heart disease, 

elevated serum  cholesterol )











 25% of BP decreased in first 8 hr with gradual normalization over 24-
48 hr

 For less severe symptoms po clonidine / Isradipine

 Short acting IV drugs like hydralazine and labatelol





conclusion

 In adults with hypertension, a 5 mm Hg increase in diastolic blood pressure (BP) increases 

the risk of coronary artery disease by 20% and the risk of stroke by 35%.

 Hypertensive children, although frequently asymptomatic 

 Hypertension defined as ≥130/80 mm Hg for adolescents ≥13 yr old 

 Appropriate-sized cuff has an Inflatable bladder length covers 80–100% of the upper arm 

circumference (measured midway between the acromion process and olecranon) width 

is at least 40% of the arm circumference 

 ABPM is necessary to diagnose white coat hypertension as well as masked hypertension 

 As BMI increases the prevalence of elevated BP increases 

 Infant and young children more likely to have secondary HTN 

 During hypertensive crisis , BP should be lowered gradually with short acting IV 

antihypertensive drugs


