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Challenges in Pediatric Hypertension

ÅDefining, detecting and recognizing hypertension

ÅIntervening by minimizing predisposing factors

ÅFinding better ways to predict and assess target-organ damage

ÅInvestigating the feasibility of individualized approaches for 
management

ÅImproving Health Provider Education and Interpretation of 
Guidelines and Their Application

ÅFunding and Execution of major clinical trials in children and 
adolescents



Challenges in Pediatric Hypertension

άHypertension is the leading cause of death worldwide. Globally and 
locally there has been an increase in hypertension in children, 
adolescents and young adults. 

άIn South Africa, the first decade of the millennium saw a doubling of 
the prevalence rate among adolescents and young adults aged 15 - 24 
years. 

άThis increase suggests that an explosion of cerebrovascular disease, 
cardiovascular disease and chronic kidney disease can be expected in 
the forthcoming decades.  ά

Mangena P, SabanS, HlabyagoKE, Rayner B.  An Approach to the young hypertensive patient.  
S Afr Med J 2016; 106: 36-8.
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How to DEFINE Pediatric Hypertension

ÅDefinitions are, to date, epidemiological

ÅPrior pediatric HTN guidelines issued in the US by NHLBI in 1977, 
1987, 1996 and 2004

ÅIncrease in interest in childhood HTN since 2004 Fourth Report
ï3.5% of children have HTN; another 10-11% have elevated BP 
ÅIncrease in prevalence due to obesity

ïHigh BP in childhood increases the risk for adult HTN and cardiovascular 
disease 

ïEven youth with HTN have evidence of accelerated vascular aging





New Guidelines in USςRecent Guidelines in Europe

ÅRigorous evidence-based methodology

ÅRevised definitions of blood pressure categories; alignment with 
AHA/ACC GL

ÅNew normative BP tables based on BPs from normal-weight children

ÅSimplified screening table



New US Guidelines
Major Changes From the Fourth Report

ÅEmphasis on use of 24-hr ABPM to confirm HTN diagnosis 

ÅRevised recommendations for performance of echocardiography

ÅLower treatment goals for primary HTN; ABPM goal for CKD



Definition of HTN (1-18y) 

Flynn et al, Pediatrics 2017; 140:e20171904



New BP Tables
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Simplified BP Table

ÅFull BP tables are complicated
ÅLeads to under-recognition of 

childhood HTN

ÅSimplified BP table created for 
use in initial screening of BP 
values
ÅBased on 90th percentile BP values 

for children at 5th height percentile

Flynn et al, Pediatrics 2017; 140:e20171904
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Despite Guidelines, Hypertension Recognition is Poor!

ÅIn the presence of elevated BP, majority of practitioners do not 
recognize or report it.

ÅHansen et al. reported underdiagnosisof Htn in children and 
adolescents in 2007 (JAMA 298:22-29).

ÅBeacheret al.  29,000 patients (2-17 years), among those with > 3 
elevated BP  measurements, only 215 were identified as having an 
elevated BP.  (J Pediatr2015; 166: 1233-9).

ÅWE HAVE A PROBLEM!!



Predicted probability of recognition of elevated SBP according to SBP level and weight status. 

Tammy M. Brady et al. Pediatrics 2010;125:e1286-e1293

É2010 by American Academy of Pediatrics



Ward RL. J CommunHealth 2016; 41: 258-264



WHAT THIS STUDY ADDS:  In this 20-site, cluster-randomized 
trial, we demonstrated how an innovative electronic health 
recordτlinked, clinical decision support tool can increase 
hypertension recognition and promote guideline-adherent 
clinical care.

Kharbanda EO, AscheSE, SinaikoAR, et al. Clinical  Decision Support for Recognition and 
Management of  Hypertension: A Randomized Trial. Pediatrics. 2018;141(2):  e20172954



Summary of clinic and patient eligibility.

Elyse O. Kharbanda et al. Pediatrics 2018;141:e20172954

É2018 by American Academy of Pediatrics



TeenBP CDS. %tile, percentile.

Elyse O. Kharbanda et al. Pediatrics 2018;141:e20172954

É2018 by American Academy of Pediatrics



Kharbanda EO, AscheSE, SinaikoAR, et al. Clinical
Decision Support for Recognition and Management of
Hypertension: A Randomized Trial. Pediatrics. 2018;141(2):
e20172954



Pollack AH, Flynn JT.  Pediatrics 2018; 141:pii: e20173756

άThere are likely many contributing factors that lead to the underrecognition 
of pediatric hypertension, but the fact that clinicians providing care to children 
and adolescents do not have a simple, single BP value to reference creates 
significant complexity for what should be a relatively straightforward problem.έ

You CanΩt Treat a Problem if You DonΩt Recognize It
Ari H. Pollack,Joseph T. Flynn



WorldwideςRecognition is Problematic

ÅResourced areasςsame issues as in US

ÅUnder-resourced areasςcompeting issues
ÅNot only difficulty in recognizing

ÅDifficulty in obtaining measurements

ÅImplicationsτ
ÅIn the face of a worldwide obesity epidemic, the recognition of hypertension 

is lagging.

ÅIdentification of hypertension renders intervention possible.



Challenges in Pediatric Hypertension
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ÅIntervening by minimizing predisposing factors
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Obesity EpidemicĄCo-Morbidities



Obesity- Children 5-19 Years of Age

Åoverweight is BMI-for-age greater than 1 standard deviation above 
the WHO Growth Reference median; and

Åobesity is greater than 2 standard deviations above the WHO Growth 
Reference median.

http://www.who.int/mediacentre/factsheets/fs311/en/

Weight Status Category Percentile Range

Underweight Less than the 5th percentile

Normal or Healthy Weight 5th percentile to less than the 85th 
percentile

Overweight 85th to less than the 95th percentile

Obese 95th percentile or greater



Obesity in Childhood and Adolescence in the USAςCDC Data





Co-Morbidities of Obesity in Children and Adolescents

ÅPathophysiology:
ÅDyslipidemia
ÅInflammation
ÅMitochondrial abnormalities

ÅMetabolic syndrome and insulin resistance

ÅSleep apnea and asthma

ÅFatty liver- NAFLD

ÅGallstones and GERD

ÅJoint and other orthopedic problems and risk

ÅPsychological issues

ÅKidney and vascular risks evident early



ayUCar.com

http://ayucar.com/


Nutrients that may promote insulin resistance and 
fat mass accumulation:

Fructose (sucrose, HFCS)
Purine-rich foods (meat, seafood)
Beer, EtOH

Nutrients that may  oppose nsulinresistance and 
fat mass accumulation:

Plant food (berries, vegetables, fruit)
Nuts (especially walnuts)
Marine lipids (omega-3 FA)

Gut microbiota                                                                                                               Nutrition
Artificial sweeteners, probiotics, prebiotics, FFA, abx

Genetics                                                          Epigenetics                                                Lifestyle                                             Physical Activity           

Appetite # Transcriptional regulation                                                    Epigenetics

OBESITY                                                                 Metabolic disease

FFA receptors
Transgenerational impact of
Intrauterine nutrition (methyl-rich food, genistein)

MC4R hypomethylation                                                                                                            tt!wḃ ƘȅǇƻƳŜǘƘȅƭŀǘƛƻƴ
PGC1 hhypomethylation

Insulin resistance
Inflammation

FTO, MC4R, TMEM18

- +

OVERWEIGHT and OBESITY--- A COMPLEX SUM OF COEXISTING FACTORS
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