West of Scotland Neonatal ’
Managed Clinical Network I

Neonatal Guideline @

Hyvpertension in neonatal patients

This Guideline is relevant to neonatal patients in West of Scotland. Staff should ensure they have
undergone appropriate training in the use of invasive / non-invasive blood pressure monitors as

appropriate. Staff should refer to the relevant drug monographs.

The guideline aims to:
e Provide definition of hypertension in neonates
e Describe how to correctly measure blood pressure in neonates
e Consider possible causes and identify those patients particularly at risk of hypertension

e Outline appropriate management.

Definition

This is a difficult area and causes a lot of confusion. Paediatric hypertension is defined using centiles
from population data!. The difficulty in defining neonatal hypertension is the relative lack of normal
data, particularly in the extreme preterm population. A significant number of preterm neonates will
have disease contributing to or as a result of their immaturity.

For the purpose of this guideline, we recommend that infants are stratified for risk of hypertension,

with different ranges according to this risk assessment:

e High risk - Term or preterm infants up to 42 weeks corrected gestation who have been in NICU

e Low risk - Infants never admitted to NICU and/or those infants >42 weeks corrected gestation

Risk factors for hypertension include bronchopulmonary dysplasia, patent ductus arteriosus,
intraventricular haemorrhage (which usually, but not always, occurs in preterm infants) and use of an
indwelling umbilical arterial catheters?. Some term infants may have IVH or need umbilical
catheterisation, so risk is not defined by gestational age alone. By risk stratifying we hope to identify
term infants at greater risk of hypertension without committing large numbers of normal babies to
investigation. The high risk group assumes a slightly lower threshold for defining hypertension ie a
more sensitive tool for identifying hypertension. All infants >42 weeks corrected gestational age are
considered low risk, and should be assessed accordingly, regardless of risk stratification at a younger

age.
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Figure 1 - Normal values for high risk group?
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Figure 1 - These graphs use 95% confidence intervals (CI). Data was measured by oscillometry in
infants on day 1 of life.
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Although we have chosen to use these reference graphs as the best available it is recognised that this
data is over 20 years old and there is no generally agreed upon reference values for preterm infants.
The table below was produced in 2012 by synthesising the limited published data as it was felt this
data would be clinically useful. The values in this table recognise that blood pressure in preterm
infants increases more rapidly over the first 2 weeks when compared to term infants3.

Table 1 - Estimated BP values after 2 weeks of age in infants 26 to 44 weeks post conceptional age 3
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Figures 2 & 3 - Normal values for low risk group?:

These graphs are taken from the second task force on blood pressure control in children. Blood

pressures obtained using a Doppler instrument.
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Fig 2 - Age specific percentiles of
blood pressure measurements from

birth — 12 months in full term boys.

Figure 3 - Age specific percentiles
of blood pressure measurements
from birth - 12 months in full term

girls.
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Hypertension is defined as greater than the 95% CI or 95t percentile for infants

of the same sex and/or gestational age, on 3 separate occasions.

Severe hypertension is defined as:
e a persistent systolic pressure of greater than 30% above the 95% CI or
95th percentile
e a persistent systolic pressure of greater than the 95th CI or 95th percentile
with end organ damage.

End organ damage in neonates refers to proteinuria, seizures or heart failure.

How to measure blood pressure

An indwelling arterial line is the most accurate method of monitoring blood pressure. If an indwelling
is not available then an automated oscillometric device is the next most commonly available method.
When measuring blood pressure, the cuff bladder should measure between 80-100% of the arm
circumference and the cuff width should be 40% of that same circumference®. The baby should be
quiet and not feeding. Feed or medical intervention should have occurred 1.5 hours before the BP is
measured and the infant should not be disturbed for 15 mins after the cuff is placed. Three readings

should be taken, at least 2 mins apart!4.
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Who is at risk?

The incidence of hypertension is thought to range from 0.2% in healthy infants to 2.6% in NICU0:11,

Incidence increases with low gestational age and birth weight and is higher in babies with

bronchopulmonary dysplasia, patent ductus arteriosus, intraventricular haemorrhage or those that

have required indwelling umbilical arterial catheters*>.

attention should be paid to blood pressure readings in these patients.

The other potential causes are numerous and some are listed in the table below”:8,

causes are in bold.

Renovascular

Thromboembolism post UAC
Renal Artery stenosis
Mid-aorctic coarctation

Renal vein thrombosis

Renal parenchymal disease

(see below)

Polycystic kidney disease

Multicystic dysplastic kidney disease
Tuberous sclerosis

Pelvi-uroteric junction obstruction
Acute tubular necrosis

Cardiopulmonary

Bronchopulmonary dysplasia
Patent ductus arteriosus
Pneumothroax

Thoracic aortic coarctation

Endocrine Congenital adrenal hyperplasia
Hyperaldosteronism
Hyperthyroidism

Medication Dexamethasone

Caffeine citrate

Neuorological

Intraventricular haemorrhage
Seizures
Subdural haematoma

Maternal

Maternal hypertension
Maternal diabetes

Antenatal steroids

Maternal BMI > 30

Abnormal uroplacental function

Miscellaneous

Following therapeutic hypothermia for birth asphyxia
Closure of abdominal wall defect

Adrenal haemorrhage

Hypercalcaemia

ECMO

Following embolisation for a Vein of Galen Aneurysmal
Malformation (VGAM)
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These are common occurrences in NICU and

The most common




Renal dysplasia
Although the incidence is less common than some of the other scenarios listed, renal dysplasia is the

commonest cause of severe life threatening hypertension and should be looked for early when severe
hypertension occurs.

Renal disease with dysplasia can cause severe life threatening hypertension, which can be difficult to
diagnose. Often these babies present with encephalopathy or heart failure and are thought to have a
primary diagnosis of coarctation or cardiomyopathy. These renal conditions must be considered in the
case of an unwell hypertensive baby with a high lactate or neurological abnormalities. A renal USS will

provide some information. A DMSA scan is only useful after 3 months corrected gestational age.

First line investigations

If hypertension is identified, the baby should have upper and lower limb BP measurements and a
thorough physical examination looking specifically for murmurs, bruits and abdominal masses. A look
at their kardex for potential drug causes and assessment of their fluid balance is also important. Initial
investigations are listed below. Note normal urinary protein excretion in neonates is greater than in

children?3.14,

e Urinalysis and urine culture (sterile sample)

e U&E, LFTs, CRP, FBC, Calcium, phosphate, alkaline phosphatase
e Urinary Protein Creatinine ratio (PCR)

e Echo

e Cranial USS

e USS renal tract with doppler

e USS aorta and renal artery dopplers (for those who have had indwelling umbilical catheters)

Second line investigations
If first line investigations have not shed any light on a particular diagnosis the following second line

investigations should be requested and the renal team consulted for further advice.
e TFTs
e Cortisol
e Urinary steroids
e Urinary cathecholamines

e Plasma renin : aldosterone ratio
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Management
There is little evidence to indicate the best drugs for first and second line therapy for hypertension in

the neonate. However it is important to have a strategy for severe hypertension which may require to

be treated urgently with IV therapy and such an approach is outlined below.

Severe hypertension should always be treated with an infusion titrated on an hour to hour basis
according to response. The aim is for gradual reduction. Two points of IV access are required so that
saline boluses can be administered if there is a rapid drop in blood pressure. All infusion regimens
should be obtained from West of Scotland drug monographs along with potential side effects. All

treatments for severe hypertension require discussion with the duty neonatal consultant.

Table 2: IV drugs used to treat severe hypertension in nheonates

Drug Comments
Hydralazine (arteriolar vasodilator) First line. Inactivated if run with dextrose.
Labetalol (a and B blocker) Second line.

Heart failure and BPD are relative contraindications.

Sodium nitroprusside (vasodilator) For consideration if first and second line not effective.

The main principle in the treatment of non-severe hypertension is to do no harm. All drugs have side
effect profiles and particular attention should be paid to these profiles when the drugs are first used in
neonatal patients.

As with the IV drugs for severe hypertension, drug doses and regimens should be obtained from the
West of Scotland drug monographs. Extreme caution should be taken with nifedipine use in neonates
due to quick onset and duration of action. Gut and head perfusion may be compromised if BP drops

too quickly. All treatments for hypertension require discussion with the duty consultant.

Table 3: Oral drugs used in the treatment of hypertension

Drug Comments

Amlodipine First line. 48 hour onset of action.

(Ca channel antagonist)

Propranolol Second line.
(B blocker) (First line in thyrotoxicosis - see hyperthyroidism guideline)
Nifedipine The only available formulation for neonatal use has a quick onset and

(Ca channel antagonist) short duration of action. Should be reserved for prn use above a pre-
defined blood pressure reading. Prior discussion with the renal

team should be considered.

Captopril Can develop profound hypotension with first dose. Use a test dose first
(ACE inhibitor) (as per monograph). Monitor renal function and serum potassium daily.
Ensure renal vasculature normal before starting. May be considered as

second line in conditions with urinary protein loss.
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