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New guidelines for hypertension in children will be released by the US NHBLI in the
summer of 2004. The classification is based on distribution criteria in a large, cross-
sectional database of 68,000 children. Normal blood pressure is <90 th percentile,
pre-hypertension the 90-95 th percentile, Stage 1 hypertension 95-99 th percentile,
and Stage 2 hypertension = 99 th percentile. The updated normative tables are now

available on the NHLBI website (http://www.nhlbi.nih.gov/).




Definizione

La pressione arteriosa systolica e/or
diastolica>95"Per centi |l e per
sesso, almeno In 3 differenti misurazioni

1987 Task Force on Blood Pressure Control in
Children



PRESSIONE ARTERIOSA

VVolume effetivo del
sangue
P
Resistenze totall
Periferiche



Frequenza della HA
Giovanille

14 %

A3% Secondaria
A1% Primitiva



La pressione arteriosa

glovanille deve essere

mlI surata una \

anno, dopo | 0Oc¢
anni

American Academy of
Pediatrics and the Task Force
on Blood Pressure Control in

Children



Quando dovremmo misurare la
PA nel ragazzi < 3 anni

A Prematuri VLBW

A Cardiopathie congeniti
A Hematuria, Proteinuria
A Nephropathie

A Malatie systematiche (Tuberus
sclerosis, neurofibrosis, SLE)

A Hypertensione endocranica



Hypertensione
Neonatale



Adel manods cr i

Systolica e diastolica PA

u > 90 mmHg a Us mmHg Bei neonati maturi

i >80 mmHga Us mmHsg Bei prematuri



Frequenza della Hypertensione
neonatale

AO, 71 3,2 % nel neonati in ICU
A 0,2 % nel nheonati maturi
A 8,9 % nel prematuri neonati in ICU

A 43 % del bambini con BPD durante I
pPrimo anno



Method of blood pressure
measurement

A Intra 1T arterial measurement
A Osclillometry (Dinamap) 1 ICU
A Doppler ultrasound technique

A Plethysmography I continuous blood
pressure monitoring by way of a finger cuff

A Conventional sphygmomanometry
A Palpation
A Flush technique



Ragazzi > 3 anni

A IL Miliore metodo per misurare la PA e
con | 0 ascoltazi one

A Prima di mettere la diagnosi di
Hypertensione giovanille, dovremmo
missurare la PA molte volte in diverse
visite

AQuandolaPA>90 “"Percentil e
per 1 | s el»isnoa nchnu@Emnio
misurare la PA con Il metodo classico di
ascoltazione
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FIG. 4. Linear regression (broken lines) and 95% confidence
imits (solid lines) of systolic (top) and diasiolic (bottom) aortic
blood pressures based on birth weight during the first 12 hr of
life. (From ref. 20.)
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Figure: Normogram for mean blood pressure (BP) in neonates with gestational ages 23
to 43 weeks, derived from continuous arterial BP measurements obtained from 103 infants
admitted to the neonatal intensive care unit. The graph shows the predicted mean BP of
neonates of different gestational age during the first 72 hours of life. Each line represents
the lower limit of 80% confidence interval (two-tail) of mean BP for each gestational age
group; 90% of infants for each gestational age group will be expected to have a mean BP

value equal or above the value indicated by the corresponding line, the lower limit of the
confidence interval.



TABLE 2. Blood pressure (mean = SD) during the first
month of life®

Blood pressure (mmHQ)

Age Systolic Diastolic
1 day 65+ 6 48 = 6
2 days 68 £ 6 50 + 6
3 days 727 53 + 8
4 days 75+ 8 56 + 8
5 days 77 =10 55 + 10
6 days 77 =10 55 + 10
1 week 79+10 55 + 10
2 weeks 80+ 10 50 + 8

1 month 85+ 10 46 = 9
¢ Data from AR Sinaiko and from refs. 18 and 19.




Table 2. MEAN ARTERIAL BLOOD PRESSURE (MAP)
mm Hg IN PRETERM AND TERM ILL
NEONATES FROM BIRTH TO 4 WEEKS

BW-kg <1.0 kg 1.0-1.5 kg 1.5-2.5 kg >2.5 kg

Birth 32.9
7 days 41.4
14 days 44.6
28 days 47.6

15.4 39.1
15.4 47.2
15.4 50.1
15.4 53.0

18.2 42.4 = 19.6 488 + 19.4
18.2 50.4 = 19.6 60.2 = 19.4
18.2 83.2 = 19.6 642 = 19.4
18.2 56.1 = 19.6 68.3 = 19.4

% Eeat bt
Ja b B

Data from Stork EK, Carlo WA, Kliegman RM, et al: Hypertension redefined for critically ill neonates.
Pediatr Res 18:321A, 1984; with permission.




Table 3. BLOOD PRESSURES OF 265 FULL-TERM BOYS
FROM BIRTH TO 6 MONTHS

Age Systolic BP (mm Hg) Diastolic BP (mm Hgq)

1st day 67 37
4th day 76 44
1 month 84 46
3 months 92 855 10
6 months 96 58 10

Adapted from Gemelli M, Manganaro R, Mami C. et al: Longitudinal study of blood pressure during
the 1st year of life. Eur J Pediatr 149:318, 1990; with permission.




Table 4. BLOOD PRESSURES OF 254 FULL-TERM
GIRLS FROM BIRTH TO 6 MONTHS

Age Systolic BP (mm Hg) Diastolic BP (mm Hg)

1st day 68 = 8 38 = 7
4th day 75 £ 8 45 = 8
1 month 82 + 9 46 = 10
3 months 89 11 54 10
6 months 92 = 10 56 10

Adapted from Gemelli M, Manganaro R, Mami C, et al: Longitudinal study of blood pressure during
the 1st year of life. Eur J Pediatr 149:318, 1990; with permission.




1ok — 95TH

—30TH
105 %
%1(1)*' 75TH
g %7 50TH
o9/ ) /7
® 8
-
70.-—
65_4iJ11LI11f11_|

0 1 2 3 4 5 6 7 8 9 10 11 12
MONTHS
75F‘
95TH
s %0TH
<
X
4 -
o ® 75TH
5
o 6oF
0
q 50TH
o %
m_
L R R R R FIG. 1. Age-specific percentiles of blood pressure
21 2 3 4 5 6 7 8 9 10 11 12 measurements in boys, birth to 12 months. (From

MONTHS ref. 8.)



Mo
110+ 95TH
105+ 0TH
5 100 ’ 75TH
v B
5 - 50TH
G g ,'__
> .
“ 8
7%
70
65
L1 | 1 | 1 i L { L L
0o 1 2 3 4 5 6 7 8 9 10 1N 1
MONTHS
Br
' 95TH
/lt, _\//
c g5
@)
- 75TH
S
(7]
g

8-
®O oy FIG. 2. Age-specific percentiles of blood pressure
0 1 2 3 4 5 6 7 8 9 10 N N measurements in girls, birth to 12 months. (From

MONTHS ref. 8.)



Table 5. ETIOLOGIES OF NEONATAL HYPERTENSION

Renovascular Renal
Renal artery thrombosis
Congenital renal artery stenosis
Renal hypopiasia
Renal failure
Obstructive uropathy
Polycystic kidney disease
Congenital mesoblastic nephroma
Renal perirenal mass

Extracorporeal membrane oxygenation
Bronchopulmonary dysplasia
Coarctation of the aorta

Drugs
Theophylline
Steroids
Phenylephrine
Cocaine
Pancuronium

Endocrine
11 B-hydroxylase deficiency
17 a-hydroxylase deficiency
11 B-hydroxysteroid gehydrogenase deficiency
Dexamethasone suppressible hyperaldosteronism
Cushing s syndrome
Pheochromocytoma

Others
Seizures
Closure of abdominal wall defect
Abdominal examination




Fig. 2. Right renal angiography. a,
Preangioplasty. Segmental diffuse concentric
narrowing of the proximal right renal artery is
seen. The orifice of the renal artery is saved. b,
Postangioplasty. The narrowed segment of renal
artery is moderately dilated after the balloon
angioplasty.
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Fig. Abdominal aortic magnetic resonance angiography. The left
renal artery and left kidney are clearly delineated. The right renal

-

artery and kidney are not visible




At 7 months of age, the 2 left renal arteries again were constricted. A
second PTA of the 2 left renal arteries was performed, and both
arteries (especially the upper one) were dilated again (arrows; C).




Table 6. CLINICAL SIGNS AND SYMPTOMS OF
NEONATAL HYPERTENSION

Asymptomatic

Cardiorespiratory
Cutaneous mottling
Tachypnea
Tachycardia
Congestive heart failure
Hepatomegaly
Pulmonary edema
Rapid weight gain
Left ventricular hypertrophy
Decreased or absent femoral pulses

Neurologic
Lethargy
Coma
Tremors
Apnea
Opisthotonos
Seizures
Hemiparesis
Hypotonicity
Hypertonicity
Asymmetric reflexes
Facial palsy
Cerebral hemorrhage

Ophthalmologic
Hypertensive retinopathy

Renal
Kidney enlargement
Oliguria/anuria
Polyuria
Hematuria
Proteinuria
Azotemia
Hyponatremia

Failure to thrive
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Evaluation of neonatal
hypertension

History

Physical examination

Urinalysis

Serum electrolytes, Ca, PRA
Renal ultrasound

Doppler of renal veins and arteries
Aorta and inferior vena cava

MAG T 3

Scanning DMSA

Renal angiography

Indagation for pheochromocytoma or endocrine disorder



