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Definition of hypertension

• ‘Hypertension’ is defined as the level of BP at
which the benefits of treatment (either with
lifestyle interventions or drugs) unequivocally
outweigh the risks of treatment, as
documented by clinical trials



Classification by American academy of 
pediatrics (AAP-2017)



ESC-2016 high blood pressure classification in 
children and adolescents 



In the case of patients, 16 years or older,
HTN should be graded as for adults(ESC-2016)



Who are young?

• Age ≤18 
• Young child---- <12 years
• Adolescents ---- 12-18 years

(ESC-2018 for adult)

• Secondary hypertension should be suspected in young 
patients (<30 years of age) with elevated BP (ACC/AHA 
2017)

• Young adults(19-40 years)(ESC 2018)
• Hypertension of young child is managed by American 

academy of pediatrics(AAP-2017) guideline or ESC-
2016 child and adolescent guideline

• Hypertension management of adolescent group will 
be discussed here.



Why youngs are special?
•There is a greater likelihood of detecting
secondary hypertension, and it is curable if
properly treated

•Earlier treatment can prevent the development of
TOD, which may not be completely reversible with
later treatment.



Risk factors for young onset 
hypertension

• Physical inactivity
• Family history
• Diabetes mellitus
• Obesity
• Tobacco products & alcohol
• Drugs- Amphetamine



Secondary Hypertension

• Definition---Secondary hypertension is 
hypertension due to an identifiable 
cause,which may be treatable with an 
intervention specific to the cause(ESC-2018)

• The probability of secondary hypertension is 
inversely proportional to the age of the 
patient (i.e. higher in a school-going child, but 
lower in a young adult)

• Assadi F. The growing epidemic of hypertension among children and adolescents: A challenging road ahead. Pediatr Cardiol 2012;33(7):1013-1020. 
[http://dx.doi.org/10.1007/s00246-012-0333-5]



Incidence and typical causes of 
secondary hypertension 

according to age
ESC-2018



Age group Percent 
with 
underlyin
g cause

Typical causes

Young 
children 
(<12 years)

70-85 • Renal parenchymal disease
• Coarctation of the aorta
• Monogenic disorders

Adolescents
(12–18 years)

10-15 • Renal parenchymal disease
• Coarctation of the aorta
• Monogenic disorders

Young adults 
(19–40 years) 
5–10

5-10 • Renal parenchymal disease
• Fibromuscular dysplasia 
(especially in women)
• Undiagnosed monogenic 
disorders







Patient characteristics that should raise the 
suspicion of primary hypertension

• Gradual increase in BP, with slow rate of rise in 
BP

• Lifestyle factors that favor higher BP (e.g., 
weight gain, high-sodium diet, decreased 
physical activity, excessive consumption of 
alcohol)

• Family history of hypertension



Patient characteristics that should raise the 
suspicion of secondary hypertension 

• any grade of hypertension in childhood
• Acute worsening hypertension in patients with 

previously controlled hypertension
• Resistant hypertension
• Severe (grade 3) hypertension
• hypertensive emergency
• Sudden onset hypertension
• Features of  secondary hypertension
• TOD disproportionate to the severity and duration of 

hypertension
• Poorly controlled hypertension



Clinical evaluation



Objectives of clinical evaluation

• To identify the potentially correctable 
secondary causes

• To identify other cardiovascular risk factors
• To assess end-organ damage
• To assess previous treatment experience and 

obstacles to therapy



History 

• Most young patients are asymptomatic and 
diagnosed during screening or when 
presenting with an unrelated condition

• sometimes may present with headache
• Duration and levels of elevated BP



Continued---

• Asking about risk factors—
– Family history of hypertension,stroke
– Dietary history ,salt and calories intake
– Physical exercise/inactivity,sedentary life
– Smoking, smokeless tobacco (jorda, gul etc) and 

alcohol,
– DM
– Dyslipidemia
– obesity



Symptoms suggesting secondary hypertension

• Paroxysmal headache,anxiety, palpitations, 
sweating, (Pheochromocytoma)

• Sleep disturbance, snoring, daytime 
somnolence (Obstructive sleep apnoea)

• Drugs—amphetamine,nasal vasoconstrictors, 
OCP

• History of spontaneous hypokalaemia, 
episodes of muscle weakness, and tetany
(hyperaldosteronism)



Symptoms of target organ damage--—
• Brain(CVD): headache, vertigo, syncope, 

TIA,hemiplegia,aphasia
• Eyes(retinopathy): impaired vision
• Heart(ischemia,arrhythmia,LVH,HF): exertional

chest pain, exertional shortness of breath, 
oedema, syncope, palpitations,arrhythmias
(especially AF)

• Kidneys--Anorexia Nausea, nocturia,lethargy, 
swelling of face or legs 

• Arteries(PVD)--Claudication, cold extremities, 
sexual dysfunction ,rest pain in limbs



Continued…
• History of anemia,edema, hematuria, 

proteinuria, anorexia (CKD)
• Heat intolerance, weight loss, palpitation, 

tremor, sweating, diarrhea (Hyperthyroidism)
• Fever,anemia,alopecia,Photosensitivity,oral

ulcer,joint pain(SLE)



Drug history
• Previous antihypertensive therapy: name and 

dose of drug, adherence to treatment, blood 
pressure control, any adverse effect encountered

• Medications that may raise BP: NSAIDs, 
corticosteroids (topical and systemic), OCPs, nasal 
decongestants, ciclosporin, anabolic 
steroids,HRT,erythropoietin

• Herbal remedies
• drugs--cocaine, amphetamine
• Newer antipsychotics



Physical examination
• Blood pressure(methodical and accurately 

measured)
• Pulse

Rate, Rhythm (tachycardia or atrial fibrillation    
in hyperthyroidism)

Radio-femoral delay (coarctation of aorta)
Pulsation in legs (peripheral vascular disease)

• Height, weight, waist circumference
BMI (overweight or obesity)
Waist circumference (metabolic syndrome)



• Appearance
‘Moon face’, ‘buffalo hump’, central obesity   

(Cushing’s syndrome)
Puffy face (Renal disease)
Proptosis, lid retraction (hyperthyroidism)
Frontal bossing, prognathism (acromegaly)

• Thyroid gland
Nodule(toxic)
Goiter (Graves disease)



• Heart
Shifted apex beat, Left parasternal heave (LVH)
Gallop (acute LVF)

• Lungs
Bi-basal creps (acute LVF)

• Abdomen
renal bruit (renal artery stenosis)
Enlarged kidneys (polycystic kidney disease)



• Carotid bruits (carotid artery stenosis) , 
interscapular bruit (coarctation of aorta)

• Skin condition
thin skin,bruises, purple striae over 
abdomen,limb(Cushing’s syndrome)
rash---SLE

• Leg edema---CKD,glomerulonephritis,lupus
nephritis,primary hyperaldosteronism

• Fundoscopic examination
• Neurological examination



Cushing syndrome



Routine laboratory tests
• Haemoglobin and/or haematocrit
• Fasting blood glucose and HbA1c
• Blood lipids
• Blood potassium and sodium
• Blood uric acid
• Blood creatinine and eGFR
• Blood liver function tests
• Urine analysis: microscopic examination; urinary 

protein by dipstick test or, ideally, albumin:creatinine
ratio

• 12-lead ECG

***ESC/ESH 2018 guidelines



Screening for target organ damage

• 12-lead ECG
• Urine R/E, preferably albumin:creatinine ratio
• Serum creatinine and eGFR
• fundoscopy
• Echocardiography
• Carotid ultrasound
• Abdominal ultrasound and doppler
• Brain imaging- in patients with a history of 

cerebrovascular disease 



Screening tests for secondary 
hypertension

• Renal ultrasound (Renal parenchymal disease)
• Renal duplex ultrasonography (Renal artery 

stenosis)
confirmatory—renal artery angiogram

• Aldosterone : renin ratio (Primary 
aldosteronism)

• Measurement of urinary fractionated 
metanephrines or plasma-free metanephrines
(Pheochromocytoma)
additional test---CT abdomen



• Overnight dexamethason supression test ,24-h 
urinary cortisol excretion 
(Cushing’s syndrome)

• Obstructive sleep apnoea—overnight 
oximetry,polysomnography

• TSH,FT4
• Echocardiogram,thoracic CT/MR 

angiogram(coarctation of aorta)



Figure-3 in coarctation of aorta



Renal artery angiogram



Polysomnography(sleep study)
records brain waves,blood oxygen level,heart rate, 
breathing,eye and leg movements



Plan of management
• All patient should be advised for lifestyle 

modification
-Salt restriction
-Moderation of alcohol consumption
-High consumption of vegetables and fruits
-Weight reduction and maintaining an ideal body 

weight
-Regular physical activity
-Smoking cessation

• Younger patients may be more responsive to 
beta blockers and ACEIs(Harrison’s P.I.M.)



Isolated systolic hypertension in the young----

– closely associated with smoking
– Treatment---lifestyle modification (particularly 

cessation of smoking)
– Drug treatment---necessity is unclear 



When to start 
antihypertensive drug in 

adolescents 

(ESC--2016)



• There is general lack of high quality long-term 
outcome data to guide choice of drug therapy 
for managing HTN. 

• It is important to understand that what works 
for adults does not necessarily work for 
children and adolescents.



• There is a general paucity of high quality
efficacy and safety data for the large majority
of drugs used to treat HTN in children.

• As a consequence of this, dosing and
therapeutic risk/benefit-ratio of many drugs is
based on data derived from studies of
hypertensive adults



When to initiate antihypertensive treatment

High-normal BP Hypertension
Life threatening 

Hypertension(emergency)

One or more of the following conditions:
Symptomatic
Secondary

Organ damage
Diabetes

NO YES

Nonpharmacological
treatment

Pharmacological
treatment

Persistent hypertension for 1 yr



How to initiate antihypertensive treatment

Monotherapy
(low dose

4-8 w)

Monotherapy
(full dose)

Combination
therapy

Switch 
drug

No response

No response

No response

Particular conditions
Stage 2

Chronic kidney disease
Secondary

All hypertensives

Side effects



Green/continuous: preferred. 
Green/dashed: useful (with some limitations). 

Black/dashed: possible but less well tested.
Red/continuous: not recommended



What is the target blood pressure 
among adolescents?

• Among adolescents adult cutoff values are 
used----

• ESC/ESH 2018 guidelines: 
Target SBP 130 mmHg or lower if tolerated, 
but not <120 mmHg 
(Exception CKD <140 to 130 mmHg). 
Target DBP is 70-79mmHg 

• ACC/AHA guidelines 2017: <130/80 mmHg



Resistant hypertension

Definition—failure to control BP(SBP and DBP 
values to <140 mmHg and/or <90 mmHg) with 
best tolerated doses of ≥3 drugs including a 
diuretic

(typically an ACEinhibitor or an ARB with a CCB and 
a thiazide/ thiazide-type diuretic)

• After exclusion of pseudo-resistant hypertension 
(especially poor medication adherence)

*ESC-2018



Treatment of resistant hypertension

• Reinforcement of lifestyle measures, especially 
sodium restriction

• Addition of low-dose spironolactone(if 
intolerant to spironolactone, use either 
eplerenone, amiloride)

a higher dose thiazide/thiazide-like diuretic, 
or a loop diuretic Or  bisoprolol



Take home message

• Though secondary hypertension is more 
common among children ,it should be kept in 
mind that essential hypertension is most 
common.

• More younger the age, more probability of 
secondary hypertension



Thank you


