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INTRODUCCIÓN

• HTA infantil → infrecuente y 2º a causa renal o endocrina
• ↑ prevalencia HTA desde 1988  
• ♂ 15-19% ♀ 7-12%
• 50% desconoce diagnóstico de HTA
• ↑ incidencia de HTA en: obesidad, trastornos del sueño, SAOS, ERC, RNPT

Flynn JT, Kaelber DC, Baker-Smith CM, et al. Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and Adolescents. 
Pediatrics. 2017;140(3):e20171904 



MEDICIÓN DE PRESIÓN ARTERIAL

-Todo niño > 3 años
- Niño < 3 años si:

• RNPT <32sem, PEG, complicaciones en UTI RN
• Cardiopatía congénita
• ITU recurrente, hematuria o proteinuria
• Enfermedad renal-urológica
• Historia familiar de enfermedad renal congénita
• Trasplante de órganos sólidos
• Neoplasia, TMO
• Drogas que aumenten PA
•  PIC
• Enfermedades sistémicas asociadas a HTA
• Hijo de padres con HTA

Sano → Una vez por año
Alterada → cada 6 m

CADA CONTROL

• Obeso

• ER

• DM

• Patología Ao

• Uso medicamentos 

hipertensores

Flynn JT, Kaelber DC, Baker-Smith CM, et al. Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and Adolescents. 
Pediatrics. 2017;140(3):e20171904 



DIAGNOSTICO

Rev Chil Pediatr. 2019, 90 (2):209-216
Pediatrics. 2017;140(3):e20171904



DIAGNÓSTICO
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Pediatric Hypertension: Review of Updated Guidelines . Donald J. Weaver Jr Pediatrics in Review 2019;40;354 DOI: 10.1542/pir.2018-0014 



CAUSAS

Rev Chil Pediatr. 2019, 90 (2):209-216
Pediatrics. 2017;140(3):e20171904

• Enfermedad Renal y Renovascular
• Anomalías estructurales
• CoA
• Endocrinas →menos frecuentes



• HTA primaria
• mayor a 6 años
• Historia familiar de HTA
• Sobrepeso /obesidad

• Sin diferencia en severidad según causa 1º o 2º

• ↑PAD se asocia → HTA secundaria
• ↑ PAS se asocia → HTA primaria

No requieren mayor estudio

Flynn JT, Kaelber DC, Baker-Smith CM, et al. Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and Adolescents. 
Pediatrics. 2017;140(3):e20171904 

CAUSAS



HTA en ERC  (KDOQUI 2006)
• etapa 1 → 63%
• etapa 4-5 → 80%
• >50% niños  con  HTA no controlada



©2018 Foundation Acta Pædiatrica. Published by John Wiley & Sons Ltd 2019 108, pp. 37–43 



A
c

c
e

p
te

d
 A

r
ti

c
le

This article is protected by copyright. All rights reserved. 

 

 

©2018 Foundation Acta Pædiatrica. Published by John Wiley & Sons Ltd 2019 108, pp. 37–43 



MAPA



• Myers → PA eran significativamente menores en domicilios que consulta

• MAPA se  crea para evaluar el uso de antiHTA → discrepancias entre PA clínicas y el MAPA

• PA delantal blanco y HTA enmascarda → impacta negativamente en la población si no se 
diagnostica

• MAPA → ahorra un 14% en costo en salud cuando se incorpora al diagnóstico de HTA en adultos

Pediatr Nephrol (2018) 33:1327-1336

MAPA



parameters were evaluated by Pearson product-moment

correlation analysis. Stepwise linear regression analysis

was performed in order to identify independent pre-

dictors of BP.

Results
Distribution of 24-h blood pressure

In the boys, the distribution of systolic BP was sig-

nificantly skewed towards higher levels during daytime

in the 11-, 12- and 13-year, and during night-time in

the 7-, 11-, 12- and 13-year age groups. Diastolic BP

was skewed towards lower values during daytime in

boys aged 6, 11, 12 and 13 years, and towards higher

values during night-time in the 6-, 7-, 8- and 11-year

age groups. In the girls, the distribution of systolic BP

was non-Gaussian during daytime only in the 11-year,

and during night-time in the 13-year age group. Diasto-

lic BP was markedly skewed towards lower values

during daytime in 9-, 10-, 11- and 12-year-old, and

towards higher levels during night-time in the 6- and

the 14-year-old girls.

Heart rate was slightly, but significantly skewed to-

wards higher values during daytime in 10- and 13-year-

old girls, and during night-time in the 15-year-old boys

and in the 9-, 11-, 13- and 16-year-old girls.

The smoothed gender-specific L, M and S reference

values for systolic BP, diastolic BP and MAP during

daytime, night-time and the total 24-h period relative

to age and height are given in the Appendices 1 and 2.

The resulting percentiles for height are depicted in

Figure 2, and the 90th and 95th percentiles are given in

Appendix 3. Median 24-h systolic BP increased mark-

edly with height and age, by almost 19 mmHg in boys

and 12 mmHg in girls, respectively. In children up to

11 years of age or 140 cm of height, median values were

virtually identical in boys and girls. In the pubertal age

range, median systolic BP increased more steeply in

boys, resulting in a difference of 8.4 mmHg at age 16

years. This difference was smaller when systolic 24-h

BP was expressed relative to height: systolic BP in boys

with a height around 175 cm was only 3.3 mmHg higher

than in girls of the same body size. These differences

were equally marked during day- and night-time (Fig.

2).

In contrast to the marked increase in systolic BP during

childhood, diastolic BP increased only minimally with

age and height. The median increase in median 24-h

diastolic BP over time was 3.3 and 2.2 mmHg for age,

and 2.6 and 2.7 mmHg for height in boys and girls,

respectively (Appendices 1 and 2). The change over

time was significant both in boys and girls (each

P , 0.0001).

Smoothed L, M and S reference values for heart rate

(HR) are given in Appendix 4, and the resulting

percentiles in Figure 3. Mean 24-h HR decreased

almost linearly throughout childhood by 18 beats per

minute (bpm) in boys and 15 bpm in girls. This

decrease was more expressed for daytime (boys

24 bpm, girls 20 bpm) than for night-time values (13

and 12 bpm, respectively). Mean 24-h, day- and

100

90

80

70

60

50
110 120 130 140 150 160 170 180 190

Height (cm)

D
ia

s
to

lic
 b

lo
o
d

 p
re

s
s
u
re

 (
m

m
H

g
)

Percentiles

diastolic blood pressure

4

3

2

1

0

1

2

3

4
120 130 140 150 160 170 180 190

Height (cm)

D
ia

s
to

lic
 b

lo
o
d

 p
re

s
s
u
re

 S
D

S

Standard Deviation Scores

diastolic blood pressure

Fig. 1

Transformation of raw blood pressure data to standard deviation scores (SDS) by use of the LMS method [22].

Pediatric APBM reference values Wühl et al. 1997

• 1º recomendación de MAPA niños y adolescentes 2008

• Primeras tablas solo niños 5-16 años caucásicos

• Tablas Dra Wühl, se inicia concepto de sobrecarga  de PA

• MAPA: para confirmar HTA, variabilidad HTA, DIP nocturno, eficacia terapia anti HTA

• 2014 nuevas recomendaciones y se inicia concepto de HTA diastólica 

• Asociación con HTA en MAPA e HVI

Flynn JT, Daniels SR, Hayman LL, Maahs DM, McCrindle BW, Mitsnefes M,et al. American Heart Association Atherosclerosis, Hypertension and Obesity in Youth Committee of 
the Council on Cardiovascular Disease in the Young. Update: ambulatory blood pressure monitoring in children and adolescents: a scientific statement from the American 
Heart Association. Hypertension. 2014;63:1116–35. )



MAPA

Permite:
• Describir y caracterizar patrones de HTA
• Evaluar HTA delantal blanco e HTA enmascarada
• Evaluar PA en pacientes con alto riesgo de daño órgano blanco
• Evaluar terapia hipotensora
• Diagnosticar hipotensión relacionada a medicamentos



Riesgo de HTA

• HTA 2º
• ERC o malformaciones renales
• DM 1 y 2
• Trasplante organos sólidos
• Obesidad
• Sindrome apnea obstructiva del sueño (SAOS)
• Coa operada
• Sd genéticos asociados con HTA 
• HTA en tratamiento
• RNPT < 32 sem y/o PEG

MAPA



MAPA HBV

• 71 MAPA 

• Hombres 32 (45%) Mujeres 39 (55%)

• Edad de 6 a 15 años → promedio 10,4 años

• Insatisfactorios 8 (11%)



MAPA HBV

INFORME NUMERO (%)

NORMAL 9 (12,7%)

NORMAL + AUSENCIA DIP 15 (21%)

HTA DELANTAL BLANCO 2 (2,8%)

PRE HTA 16 (22,5%)

HTA ENMASCARADA 3 (4,2%)

HTA AMBULATORIA 4 (5,6%)

HTA SEVERA 5 (7%)

NO CLASIFICABLE 9 (12,7%)

INSATISFACTORIO 8 (11%9

HTA 30 (42%)



MAPA HBV

AUSENCIA DIP NOCTURNO

SISTÓLICO 54 (76%)

DIASTÓLICO 30 (42%)

AMBOS 30 (42%)



MAPA HBV

NUTRICIONAL (IMC/E) NUMERO PACIENTES (%)

-1 1  (1,5%)

X 14 (19,7%)

+1 24 (33,8%)

+2 25  (35,2%)

+3 7 (9,9%)

%

SOBREPESO 33,8%

OBESIDAD 45%

MALNUTRICION POR EXCESO 78,8%

• 20% De los obesos tienen DIP nocturno 
conservado

• HTA 39% (N:28) Malnutrición x exceso 
78,5% (N:22)



Conclusión:

• MAPA no es un examen de rutina

• Requiere Personal entrenado

• Para preguntas específicas

• Niños mayores de 10 años (mejor tolerado)

• Asociacion entre MAPA y daño organo blanco , no solo considerando PA promedio sino tambien 
DIP nocturno y sobrecagra PA



Obesidad:

• Causa mas frecuente de HTA en adolescentes

• Baja significativa en PA con estrategias para bajar ingesta y  ↑ actividad física 

• ↓  ingesta Na

• Duración del sueño →
• inversamente proporcional al riesgo metabólico y obesidad  + actividad física en niños
• Sueño mayor a 9 horas asociado a mayor actividad física 



• Niños 8-17 años
• Reclutamiento prospectivo. Universidad de Kentucky
• Niños O/SP (IMC >p85) y niños eutróficos (IMC p5-p85)
• Exclusión: diabetes, HTA diagnosticada o historia de uso de medicamentos que 

alteren PA, historia de enfermedad cardíaca, contraindicación para RNM 

Objetivo: 
evaluar la relación entre obesidad, MAPA y 
remodelación cardíaca en niños asintomáticos 
con y sin obesidad



• Respuesta del corazón  a la sobrecarga del VI y (+) neurohumoral que lleva a un ↑ 
consumo de oxígeno

• Isquemia miocárdica →marcador de enfermedad hipertensiva cardíaca. 

• HVI→marcador ominoso → tratamiento urgente

Pediatr Nephrol (2018) 33:1327-1336

• LVH y MAPA en ERC (Mistefens, 2010)

• 1/3 de los pacientes  MAPA con HTA

HIPERTROFIA VENTRICULAR IZQUIERDA 
(HVI)







Conclusión:

Tanto Obesidad como MAPA elevada →

• Factores independientes para IMVI ↑ e hipertrofia 
concentrica VI

• Intervenciones con objetivos tanto para bajar de peso 
como para manejo de comorbilidades asociadas a 
obesidad (HTA) serían efectivas en la prevención o 
disminución de remodelación cardíaca y los riesgos CV 
futuros. 



• DIP nocturno : Disminución 10-20% PA durante el sueño

• Nondippers→ <10% de disminución 

• reverse dippres→ PA promedio nocturno mayor que diurno → ERC, SAOS, DM2

• Estudio retrospectivo de niños obesos
→ asociación importante  entre nondippers y obesidad (similar a adultos)

• Nondippers mayor severidad de HTA

• PAS nocturna  (MAPA) → predictor de riesgo CV

• 1988 O Brien DIP nocturno asociado a eventos CV

IMPLEMENTATION TO INCREASEBLOOD PRESSURECONTROL: WHAT WORKS?(JBRETTLERAND K

REYNOLDS, SECTION EDITORS)

Ambulatory Blood Pressure Monitoring in Pediatrics

Sonali S. Patel1
&Stephen R. Daniels1

# Springer Science+BusinessMedia, LLC, part of Springer Nature 2019

Abstract

Purpose of Review This is a review of ambulatory blood pressure monitoring (ABPM) use in pediatrics, summarizing current

knowledgeand uses of ABPM.

Recent Findings Updated guidelinesfrom theAmerican Academy of Pediatricshaveemphasized thevalueof ABPM. ABPM is

necessary to diagnose white coat hypertension, masked hypertension, and nocturnal hypertension associated with specific

conditions. There is growing evidence that ABPM may be useful in these populations. ABPM has been demonstrated to be

more predictiveof end-organ damage in pediatric hypertension compared to officeblood pressure.

Summary ABPM isan important tool in thediagnosisand management of pediatric hypertension. Routineuseof ABPM could

potentially prevent early cardiovascular morbidity and mortality in a widevariety of populations.

Keywords Ambulatory bloodpressuremonitoring . ABPM . Pediatrichypertension . Hypertension inchildrenandadolescents .

Pediatriccardiovascular disease

Introduction

Obtaining accurate blood pressure (BP) measurements in chil-

dren, especially in very young children, can be a challenge.

Thesemeasurements can vary due to interactions among envi-

ronmental, behavioral, andneurohormonal factors[1]. Incorrect

cuff size is amajor contributor to measurement error. Multiple

studies have identified a lack of appropriately sized cuffs in

both outpatient and inpatient settings [2–5]. Ideally, BPismea-

sured while thepatient isseated with their feet flat on thefloor,

has their arm supported at heart level, and is not speaking;

however, thissetting can bedifficult for achild to comply with.

Anxiety can play a role in measurement error as office BP

measurements aresubject to whitecoat effect. Outside factors,

suchasrecent caffeineintake, canalsoaffect theBPreading [6].

Oscillometricdevicesarecommonplacedueto their easeof

use, lack of arm preference, and automation. However, these

devices have inherent inaccuracies [7]. Oscillometric devices

measure themean arterial pressuredirectly and then calculate

the systolic and diastolic BPbased on softwareproprietary to

the device manufacturer [8]. Consequently, these measure-

ments are subject to considerable variation between different

manufacturers.

Yet, regardless of the method used to measure the BP, the

office BP only provides asnapshot of acontinuously changing

physiologic variable. In adults, homeBPmeasurementsare fre-

quently utilized to provideadditional information regarding this

variability. Unfortunately, thelack of validated homedevicesfor

useinchildrenandthelack of normativepediatrichomeBPdata

limit a similar practice in pediatrics [7]. BP is continuously

varying throughout a24-h period and isnormally ~10% higher

during waking hours than during sleep. BP may vary between

visits and even during the same visit [9•]. In a study of adoles-

cent BP, only 56% of subjects had the same BP category on 3

different visits [10]. Due to thevariable nature of BP, the diag-

nosis of pediatric hypertension requires persistence of elevated

BPover time, suggesting that amethodof measuringcontinuous

BP may beuseful in theevaluation of elevated BP.

Ambulatory blood pressure monitoring (ABPM) is well

established in the assessment and treatment of hypertension

This article is part of the Topical Collection on Implementation to

IncreaseBlood PressureControl: What Works?

* Sonali S. Patel

Sonali.Patel@childrenscolorado.org

1 Department of Pediatrics, Section of Cardiology, Children’sHospital

Colorado, University of Colorado School of Medicine, 13123 E 16th

Ave, Aurora, CO 80045, USA

Current Hypertension Reports           (2019) 21:71 

https://doi.org/10.1007/s11906-019-0976-1



Hypertension. 2016;67:693-70 

• Metanálisis 17312 pacientes hipertensos adultos de Europa, sudamerica, Asia
• Edad 50-70 años
• Seguimiento 4-8 años 

• Proporción 
• normal dippers 27-54%
• Extreme dippers 32-46%
• Reverse dippers 5-19%

• 1769  CVE eventos 916 CHD  698 strokes, 450 muertes CV 



DIP reverso → peor pronóstico

Hypertension. 2016;67:693-70 
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Metas de la terapia anti HTA

• Las metas de la terapia antihipertensiva no han sido bien 
establecidas en niños (inferida desde los adultos)

• HTA primaria no complicada:  

PA <p95

• HTA con enfermedad asociada o daño órgano blanco:

PA <p90

• Sociedad Europea de Hipertensión (guías 2009):

• HTA primaria no complicada:  PAM <p90

• HTA con ERC y (proteinuria):  PAM <p75

Pediatric Nephrol 2014; 29: 979-988

Pediatrics 2017; 140 (3): e20171904 published online
A

c
c

e
p

te
d

 A
r
ti

c
le

This article is protected by copyright. All rights reserved. 

 

 



¡Gracias!


