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Ambulatory BP monitoring in adults – 
the start 



Sokolow  M  et  al.  Circulation  1966;34:279-298 



Sokolow  M  et  al.  Circulation  1966;34:279-298 



Portable BP recorder in 1076 hypertensive adults 

Sokolow M et al. JAMA 1983; 249:2792-2798 
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Hansen T et al. Hypertension. 2005;45:499-504 



Myers M. Hypertension. 2005;45:483-484. 



Advantages of ABPM - physiological 

• Multiple measurements results in improved reproducibility 

• Measurements performed in a more ‘normal’ setting 

• Less likelihood of an ‘alert’/’fright’/’alarm’ reaction 

• Measurements also performed during sleep 



ABPM instrumentation – advances in technology 

• Measurement of blood pressure – oscillometric technique 

• Improvement in technology – validation and precision 

• Portability – smaller, lighter and less noisy 

• Additional measurements possible – ECG, central BP 









The normal reference range for ABPM  

• no clinic BP measurements were 

performed in parallel   

• includes only central European white 

children 

• relatively few shorter children (<140 cm in 

height) 

• striking lack of variability in ambulatory 

diastolic BP values 

 



Despite this… 
ABPM better at predicting TOD than Clinic BP 

• Target organ damage (TOD):  
• LVH and LVMI 
• Carotid intima-media thickness  
• Microalbuminuria 
 

• Abnormal ABPM predictive of TOD in children with 
• Essential hypertension – strongest association in those with obesity 
• Coarctation of aorta 
• Renal disease including CKD, ESKD and kidney transplant recipients 

 



Increase in Nocturnal Blood Pressure and Progression to 
Microalbuminuria in Type 1 Diabetes 

Lurbe, E. et al. N Engl J Med 2002;347:797-805 



Increased BP by ABPM associated 
with progression of renal disease 
• ESCAPE Trial 

• Intensive arm (24-hour MAP 
<50th percentile) and 
conventional arm (MAP 50th-95th 
percentile) 

• Primary outcome [time to a 
50% loss of eGFR or ESKD]  

29.9% intervention arm versus 
41.7% control group (p=0.02) 

 

The ESCAPE Trial Group. N Engl J Med 2009;361:1639-1650 



AHA . Hypertension. 2008; 52:433-451. 

AHA . Hypertension. 2014; 63:1116-1135. 



Journal of Hypertension. 2016; 34(10):1887–1920 Pediatrics. 2017;140(3):e20171904 



Journal of Hypertension. 2016; 34(10):1887–1920 Pediatrics. 2017;140(3):e20171904 

BP load >25% included in definition of abnormal ABPM in 2017 CPG  



Singh C, et al. Arch Dis Child Educ Pract Ed 2016;0:1–6. doi:10.1136/archdischild-2014-306487 
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Identification of sub-groups based on discrepancies that have 

subsequently been shown to have differing risk  



Pediatr Nephrol 2005; 20:1151-55 

85 children age for elevated BP 
 
WCH - 12.9% and Masked hypertension - 9.4% 



Lurbe et al, Curr Hypertens Rep 2013; 15:143-149  



Normotensive 

White Coat 
Hypertension 

Masked 
Hypertension 

Hypertension 

Is White Coat 
Hypertension benign? 



Case 1 

• 12 year old female 
• Type 1 diabetes diagnosed age 7years 
• Sickle Cell trait 
• Height 155.5cm (77th centile); Weight 52,1kg (90th centile) 
• BMI 21.5kg/m2 

• High clinic BP 
• BP taken using sphygmomanometer, stethoscope and 25-34cm cuff 
• Right arm: 128/60, 132/62, 134/62mmHg 
• Left arm: 128/60, 126/62, 126/62mmHg 

• BP 90th centile = 120/77mmHg; BP 95th centile = 124/81mmHg 
• 24-hour ABPM, average: 111/61mmHg (95th centile = 123/76mmHg) 

• Daytime Average: 117/67mmHg (95th centile = 128/82mmHg)   
• Night-time Average: 102/53mmHg (95th centile = 114/66mmHg)  

 







Case 2 

• 14 year old boy 
• Keen football player - Incidental finding High BP after head injury 
• Asymptomatic 
• Height 174.8 cm (87th centile); Weight 66.7 kg (91st centile) 

• Clinic BP (on one agent) 
• BP taken using sphygmomanometer, stethoscope and 25-34cm cuff 
• Right arm 174/62, 172/60 and 172/60 

• Repeated after 15 minutes, 152/76, 150/74 and 152/76 mmHg 
• Left arm 146/70, 144/60 and 146/66 mmHg 

• BP 90th centile = 128/79mmHg; BP 95th centile = 132/84mmHg 
 





Temptation to overanalyze data: Multiple potential parameters - 1 

Parameter Time Reproducibility 
Average 24-hour ++++ 

Daytime ++++ 
Nighttime +++ 
Pulse pressure ++ 

Variability Day-night ratio ++ 
SD ++ 
Morning surge + 

“Load” 24 - hour / periods ? 

Key  issue  for  clinical  utility 
J Redon_ICHCA_2018 



Temptation to overanalyze data: multiple potential parameters - 2 
 

• Nighttime BP better predictor than daytime BP for target organ damage 
• Night/Day ratio 
• Reverse dipping 
• Severe dipping  

 

• Other parameters such as  
• BP variability 
• morning BP surge 
• blood pressure load 
• the ambulatory arterial stiffness index 

 



Journal of Hypertension. 2016; 34(10):1887–1920 

Home BP monitoring not recommended by 2017 CPG 



Doppler device 

Sphygmomanometer 











CONCLUSION: 

• In those unable to tolerate or too young to have 24-hour ABPM, we demonstrate Doppler device 

assisted BP measurement by parents is feasible. 

 

• 90% of those referred with hypertension were identified to be normotensive following HDBPM 

and in a further 33% with confirmed hypertension, medication changes were made. 

 

• We conclude that HDBPM is a clinically useful out-of-office BP measurement technique in this 

diverse and challenging group of children. 



Ambulatory BP monitoring in children  

• Over the past two decades, ABPM has been used increasingly in the study of blood pressure 

in children and young people 

• Over the past 10 years, ABPM an essential tool in the diagnosis and management of 

childhood hypertension 

• ABPM in children has its advantages and limitations 

• Need for improved out-of-office BP assessment in those unable to tolerate ABPM 

• Several unmet clinical and research needs when using ABPM in children 



Thank You 
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