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Clinical Guideline
CHRONIC LUNG DISEASE OF PREMATURITY/ BRONCHOPULMONARY

DYSPLASIA: SOUTH WEST PATHWAY FOR MANAGING SEVERE DISEASE

SETTING Regional guideline for the South West
FOR STAFF Neonatal units in South West, PICU, HDU & Respiratory Medicine in BRHC
PATIENTS Infants with severe chronic lung disease of prematurity who may need to be

discussed with, or transferred to, Bristol Royal Hospital for Children.

Introduction

We have typically seen approximately 5-10 infants per year referred from neonatal units around
the South West to the Children’s Hospital in Bristol with severe bronchopulmonary dysplasia
(BPD, or chronic lung disease of prematurity). The purpose of this guideline is to set out a clear
pathway for referral between neonatal units in the region and the Bristol Royal Hospital for
Children (BRHC), as well as outline some of the options for assessment and therapy.

Background

BPD is most common amongst those infants less than 26 weeks gestation with an incidence of
more than 90% at 23 weeks gestation, and is now uncommon in those above 28 weeks and
greater than 1500g birth weight. It is primarily a disorder of lung development, with the
histopathological hallmarks of ‘new BPD’ (predominating in extreme preterms) being alveolar
simplification and dysmorphic pulmonary vascularisation. However ‘old BPD’ (ventilation-induced
lung injury) can occur on top of new BPD especially with prolonged ventilator support, with areas
of atelectasis and overinflation, infiltration of neutrophils and macrophages and extensive
fibroproliferation. The pathogenesis of BPD is multifactorial, with prenatal, natal, and postnatal
factors?.

Pulmonary hypertension (PH) is a common co-morbidity of BPD with a prevalence of up to 40%
in severe BPD. Those at highest risk of getting BPD and associated PH are those whose
mothers have pregnancy induced hypertension (PET) with intrauterine growth restriction (IUGR),
are born prior to 26 weeks gestation, have prolonged rupture of membranes (PROM, especially if
associated with chorioamnionitis or oligohydramnios and subsequently required prolonged
ventilator support), have postnatal infection and a persistent patent ductus arteriosus (PDA).
Injury and inflammation of the lungs can occur through ventilation, oxygen toxicity, infection,
excessive pulmonary blood flow, or aspiration. These factors may potentially decrease lung
growth, decrease pulmonary vascular density, increase remodelling and vaso-reactivity of the
pulmonary arterial circulation.

The aim of management is to encourage lung development and growth and minimise lung injury.
Interventions that improve survival and minimise lung injury of extreme preterms include
antenatal steroids, optimal cord management, administration of surfactant, minimising lung injury
with volume modes of ventilation, early extubation or avoiding mechanical ventilation, providing
optimal non-invasive respiratory support, and early individualised cardiovascular management
with judicious use of inhaled Nitric Oxide (iINO), inotropes and treatment of haemodynamically
significant PDA. Other important measures are targeting oxygen saturations to reduce oxidant
injury, infection control measures to reduce infections, and optimising nutrition.
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Infants with BPD are at significant risk of long-term pulmonary, cardiovascular, and
neurodevelopmental abnormalities®?. Following initial prolonged stays in hospital, they have an
increased risk of re-hospitalisation, asthma-like symptoms and reduced lung function. For those
with the most severe BPD, particularly with PH, there is a significant risk of not surviving their
first year; in one Dutch series of infants with BPD and PHT, survival was 58% at 6 months
corrected age®.

Threshold and timing of discussion/referral

The overall pathway for infants who have mild, moderate or severe lung disease is shown in the
flow chart below. For those with severe lung disease, with a high oxygen requirement and/or
needing additional respiratory support, consideration of discussion with the respiratory team at
BRHC should take place between 36 to 40 weeks corrected gestational age (CGA).

Process of discussion & referral

¢ An initial discussion should take place between the neonatology consultant and the service
respiratory consultant at BRHC (available on the service mobile number via switchboard). The
respiratory consultant should record the infant’s details so that they can be registered within the
UHBW system, an outline of the discussion recorded on Evolve (including any email threads)
and listed under respiratory on Careflow.

e The initial discussion should set out when an update discussion might take place, and with
whom (either with the same respiratory consultant or whoever is subsequently on service). A
plan should be made for awaiting progress, response to any intervention, and possible
investigations.

o If it appears likely that the infant may need transfer to the BRHC PICU, then the respiratory
consultant should contact the PICU BPD liaison group, and a PICU consultant identified who can
then be the link intensivist for that baby. Further formal discussion about the infant, including
about transfer, should include that intensivist or a deputy.

e Early on, parents should be counselled by the neonatal team with realistic expectations of
what to expect from a transfer to BRHC including likely lengthy admission, investigations, and
risk of ongoing morbidity and mortality. Decision on appropriateness of possible long term
support depending on clinical progress and results of investigations.

Decision making and process of transfer

e Consideration of transfer to BRHC for investigation and ongoing care should always be made
jointly between the referring NICU, respiratory and PICU teams (or HDU if that is an appropriate
initial place of transfer). Discussion should be through formal web-based conferences. It may be
preferable for some of the BRHC teams to see the baby and parents in the referring NICU before
transfer; otherwise, discussion with the parents either by conference or telephone may be
appropriate.

e There are no strict transfer criteria for transfer to BRHC. However, infants would usually be
post-term (i.e. at least 40 weeks gestation or older) and above 3.0 kg (see Fig 1).

e Before any transfer is agreed, there needs to be a clear plan for why the infant is being
transferred, intended investigations, potential interventions, and the expectations of timings and
outcome, avoiding transfer solely for palliative care.

e Transfer from the neonatal unit to BRHC should be discussed with the appropriate neonatal
and paediatric transport teams, i.e SONAR and WATCh, and a conference call should be held
with these teams and the neonatal team to agree and confirm which team will undertake the
transfer.
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‘ Infant has received oxygen for more than 28 days to maintain saturations >92% ’

dysplasia
Mild BPD
At 36 weeks CGA In air

. 4

Between 36 to
40 weeks CGA

Plan for discharge
as per local unit
policy, once infant is
deemed to be
medically fit for
discharge.

Moderate BPD

On supplemental
oxygen with FiO, <
30% or <1L/min

4

Continue to wean
O: as tolerated. If
still needing low-
flow O, and
otherwise ready for
discharge, plan
Long-Term Oxygen
Therapy as per the
local unit guideline.

[ Severe BPD }

On supplemental Oz with
FiO, > 30% or >1L/min
and/or any positive
pressure respiratory
support

. 4

Arrange follow up as per local unit policy post
discharge, including screening for pulmonary
hypertension. Consider referral to tertiary
specialist team(s) at BRHC if any clinical

concerns.

1. Optimise nutrition and
growth.

2. Continue to wean FiO;
& respiratory support as
tolerated.

3. Consider appropriate
investigations.

4. Consider initial
discussion with BRHC
respiratory team, if
infant is needing
positive pressure
respiratory support.

Between 40 to
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¥

44 weeks CGA
and beyond

v

Discuss with BRHC respiratory team if not
already done so.

Regular updates either via email and/or
conference calls.

PICU needs to be involved early if likely need
for infant to come to BRHC for ongoing
positive pressure respiratory support.

\ 4
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Infants still on positive pressure respiratory
support should transfer to BRHC PICU (or
HDU) at an appropriate time. Further care at
BRHC, in close liaison with referring unit.

Continue to optimise nutrition and growth.
Continue to support parents and family.

Infants who do not need transfer will need
liaison with local paediatric services.
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Assessment (before and after transfer)

¢ All imaging should be transferred onto UHBW PACS.

e Airway problems — vocal cord palsy, subglottic pathology and congenital tracheal problems
may contribute to other respiratory problems, and may be difficult to diagnose without specific
investigation. Consider involvement of local ENT surgeons (they may be able to do nasal
endoscopy), direct visualisation of the airway with rigid bronchoscopy, 3D CT imaging (usually
with contrast), and potentially 4D CT imaging.

e Discuss the most appropriate respiratory support — this will often be the primary reason for
referral, e.g. an infant unable to wean from additional support. Review chest imaging and blood
gas assessments, including long-term trends.

e Cardiac assessment, including pulmonary hypertension (PH) — obtain up to date
echocardiography assessment.

¢ Neuro-developmental assessment, including cranial ultrasound +/- CT or MRI imaging.

e Gastro-oesophageal reflux — consider investigation for reflux, and/or empiric treatment,
including anti-reflux medication, feed thickener, feeding regimen alteration, nasogastric feeding.
e Aspiration - consider aspiration from oral/gastric feeds; consider SALT assessment and
alteration or cessation of oral feeds.

¢ Discuss recent and prior growth, including length and head circumference. Growth should be
optimised in all infants.

e Microbiology — consider sending respiratory secretions for bacteriology and virology, plus
urine and stool samples for virology (consider CMV). Consider molecular based testing for
Ureaplasma & Mycoplasma spp.

e Particularly for babies with an atypical course, consider genetic investigation for pulmonary
surfactant metabolism dysfunction. This is now available through a R192 panel and can be sent
from the referring centre.

Management options

There is limited evidence for the treatment for established BPD. In 2020 the European
Respiratory Society (ERS) published a guideline for the long term management of children with
BPD, specifically those who had been discharged from hospital or were greater than 36 weeks
CGA®*. Evidence is generally of low or very low quality.

(i) Corticosteroids

Despite the role of inflammation in the pathogenesis of BPD, there is only indirect evidence of
the efficacy of systemic corticosteroids in preterm infants out of the acute phase, and the effects
on the still developing preterm lung are unknown. This added to the significant side effect profile
means that corticosteroids are not recommended routinely. However dexamethasone could be
considered with caution later on in severe BPD if unable to reduce positive pressure respiratory
support and high oxygen requirements, or during periods of acute respiratory deterioration. The
DART regime is shown below®. Whilst receiving corticosteroids, blood pressure and blood
glucose should be monitored appropriately. If there is failure to respond, a bespoke regime may
be considered after discussion between the intensivist and respiratory consultant.
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DART Regime for oral corticosteroids®.

Dose of dexamethasone base (mcg/kg) | Frequency Duration

60 bd 3 days (6 doses)
40 bd 3 days (6 doses)
20 bd 2 days (4 doses)
8 bd 2 days (4 doses)

Note:1mg dexamethasone base=1.2mg dexamethasone phosphate=1.3mg dexamethasone sodium
phosphate.

(i) Diuretics
Diuretics are thought to mitigate pulmonary oedema, but evidence of their clinical benefit is

lacking. If an infant is already established on diuretics, a natural reduction alongside weight gain
is reasonable, and then subsequent further weaning once they are stable.

(i) Oxygen

There is some RCT evidence around whether targeting specific saturations in preterm infants
who require oxygen whilst in NICU improves outcome (e.g. the BOOST | & BOOST Il trials), but
there is no good evidence for saturation targets for those patients who have been discharged
from hospital. The ERS recommend offering supplementary oxygen to maintain saturations
>90%, i.e. minimising time below 90%*. Higher targets may be required if there is evidence of
PH to avoid periods of hypoxaemia®.

(iv) Vasodilatory therapy

There is limited evidence regarding the use of vasodilatory therapy in BPD, and the priority
should be optimising the management of the underlying lung disease. Following discussion with
a cardiologist sildenafil may be considered for long term therapy for PH in BPD, but may worsen
oxygenation by intrapulmonary shunting.

(v) Long term ventilation (LTV)

Provision of long term ventilation should be considered in infants with severe BPD who are
unable to come off positive pressure respiratory support, have frequent exacerbations, or
dyspnoea with failure to gain weight well. Considerations of non-invasive ventilation (NIV)
include the need to be off NIV for a large part of the daytime, the required FiOz, interface issues,
and the size of the baby for successful synchronisation.

Consideration for tracheostomy and invasive ventilation should involve extensive discussion with
the parents and professionals involved, with an appreciation of the increased risk of mortality, the
complexity of the care involved, the time to discharge and the required care package. The aim
of long term ventilation should be to reduce respiratory distress and work of breathing, allow
improved growth and development, and facilitate quality of life for both the child and their family.

(vi) Nutrition

Optimising nutrition is important for somatic and lung growth, and the involvement of a dietician
is essential. Appropriate growth, both length and weight, is important, but may involve a balance
between providing adequate calorie intake and avoiding fluid overload, although there is limited
evidence for fluid restriction regimes. Nutrition is particularly important during periods of
respiratory deterioration. Avoidance of aspiration is important, and causes of this such as reflux
or dysfunctional swallowing should be investigated and treated as necessary.

)
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(vii) Other therapies

Palivizumab should be administered monthly during the predicted RSV season as it has been
shown to decrease frequency of hospital admissions’.

Once 6 months chronological age, influenza vaccine should be administered during the influenza
season (2 doses, 1 month apart).

Other potential therapies without clear evidence can be discussed with the paediatric respiratory
team at BRHC, and include nebulised DNase, inhaled antibiotics, oral azithromycin and
montelukast®.

Multidisciplinary team approach

A MDT approach to management of patients with BPD may improve neurodevelopmental
outcomes and reduce readmission rates®®. Inter-disciplinary working aims to improve
consistency and continuity of care. In view of the prognostic uncertainty and possible poor
outcome for some infants, involvement of the specialist paediatric palliative care team is
appropriate for infants with severe BPD. The palliative care team at BRHC may work directly
with the family and/or advise the wider team and not just at the end of life. Regular meetings
between the core teams and parents are vital from admission through to discharge planning.
Involvement of the local neonatal/paediatric team is important alongside discharge planning.

Pulmonary hypertension (PH)

PH is a severe complication of BPD and predictor of mortality'®11, It occurs more frequently in
those with severe BPD but can occur in those with mild BPD. Predicting who will develop PH is
difficult; the highest risk group are those who have persistent PH following transition and initial
adaptation, those still requiring positive pressure support at 36 weeks corrected age and those
who are in oxygen at term equivalent (40 weeks). The other significant risk group are those
infants born after very prolonged rupture of membranes (more than 2 weeks) with
oligohydramnios, and those with IUGR whose mothers had PET.

Screening for PH (see screening pathway below) should take place before discharge from the
neonatal unit for those infants with any of the following risk factors*:

Persistent PH beyond the first 2 weeks of age

PROM prior to 26 weeks gestation or for greater than 2 weeks
Maternal PET with IUGR and born prior to 28 weeks gestation
Oxygen dependent at 40 weeks gestation or at point of discharge

The cut off diagnostic pulmonary pressure for patients >3 months of age is 20mmHg. This may
not apply to infants with chronic lung disease; studies prognosticating specific cut-offs are
lacking®?. It is therefore important that a joined-up approach between neonatal, cardiac, intensive
care and respiratory teams is taken (see Fig 2. below).

)
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Figure 2. Screening pathway for pulmonary hypertension for infants with chronic lung

disease

Child with mild/moderate BPD
and risk factors* for PH, or
severe BPD

4

Initial investigations
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'
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undertaken in the two weeks Initial investigations
prior to discharge (or transfer) suggestive of possible
by Paediatrician with Expertise |~ pulmonary
in Cardiology (PEC)/neonatal hypertension
team: CXR, ECG,
echocardiogram l

Echocardiograms at 3
months and 1 year
post-discharge by
PEC or paediatric

cardiologist

For infants transferring to BRHC, there should be a routine cardiology assessment within 5 days

PEC or visiting consultant paediatric
cardiologist to discuss with pulmonary
hypertension lead and arrange follow

up and further investigation (link to
network PH guideline)

of arrival and discussion with the service cardiology consultant or pulmonary hypertension lead.

If this assessment is suggestive of possible pulmonary hypertension, the PH lead will determine

frequency of re-assessment and discuss management with other teams (e.g. PICU, paediatric

respiratory medicine).

Lead author: Tom Hilliard.

Working group: Tom Hilliard, Chris Stutchfield, Peter Davis, Adam Smith-Collins, Richard Wach,
Girish Gowda, Louise Walker, Ines Batista-Gomes, Abdul Salam, Melanie Phillips.
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