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1.0 Aim of Guideline 
 

A guideline framework to support clinicians in the management of Patent Ductus Arteriosus 
(PDA) in neonates within neonatal services within TV & Wessex Neonatal ODN. Medical 
management is only indicated in the presence of one or more definite clinical symptoms and 
ECHO evidence of haemodynamically significant PDA.  

 
 
2.0 Scope of Guideline 
 
 This guideline applies to all neonatal Units within the TV & Wessex Neonatal ODN.  This 

includes the following hospitals. 
 

Thames Valley 

TRUST Hospital Designation 

Oxford University Hospitals NHS Foundation Trust - John Radcliffe Hospital, Oxford NICU 

Buckinghamshire Healthcare NHS Trust - Stoke Mandeville Hospital, Aylesbury LNU 

Frimley Health NHS Foundation Trust - Wexham Park Hospital, Slough LNU 

Milton Keynes University Hospital NHS Foundation 
Trust 

- Milton Keynes General Hospital 
LNU 

Royal Berkshire NHS Foundation Trust - Reading LNU 

 

Wessex 

TRUST Hospital Designation 

University Hospital Southampton NHS Foundation 
Trust  

- Princess Anne Hospital  NICU 

Portsmouth Hospitals University NHS Trust - Queen Alexandra Hospital  NICU 

University Hospitals Dorset NHS Foundation Trust  - Poole Hospital LNU 

Salisbury NHS Foundation Trust  - Salisbury District Hospital LNU 

Hampshire Hospitals NHS Foundation Trust  - Basingstoke and North Hampshire 
Hospital 

SCU 
(Temporary 
designation) 

Hampshire Hospitals NHS Foundation Trust  - Royal Hampshire County Hospital, 
Winchester  

SCU 
(Temporary 
designation) 

Dorset County Hospital NHS Foundation Trust  - Dorset County Hospital, Dorchester  SCU 

Isle of Wight NHS Trust  - St Mary's Hospital  SCU 

University Hospitals Sussex NHS Foundation Trust  - St Richard's Hospital, Chichester  SCU 
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3.0 Guideline 
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Background, treatment options and definition of ‘symptomatic’ treatment 
 

There is a wide variation in the rate of spontaneous ductal closure in preterm babies. A persistently 
patent duct with a large ductal shunt can lead to increased pulmonary perfusion, as well as decreased 
systemic blood flow (and/or end-organ perfusion); and has been associated with increased mortality 
and numerous preterm morbidities (fluctuations in BP and resultant IVH, pulmonary haemorrhage, 
ventilator dependence, CLD and NEC). 

 
Pharmacologic treatment with COX-inhibitors, cyclo-oxygenase inhibitors (ie indomethacin, 
ibuprofen) and paracetamol) can be prophylactic, ‘pre-symptomatic’ (before the evolution of 
symptoms of ductal shunt) or ‘symptomatic’ (treatment is delayed until the presence of clinical 
symptoms). Prophylactic treatment with indomethacin or ibuprofen hasn’t been associated with 
increased survival or better long-term outcome. There is not enough evidence at present to 
recommend prophylactic paracetamol administration. Recent results from RCTs comparing echo 
screening and early pharmacologic treatment in asymptomatic babies versus delaying treatment until 
well-defined clinical symptoms of high-volume ductal shunt were met demonstrated no benefit (or 
very little benefit (TRIOCAPI)) of echo screening.  

 
In view of these results, routine echo screening and pharmacologic treatment in preterm infants 
without clinical symptoms are not indicated. Preterm and IUGR infants below 32 weeks with clinical 
symptoms (as below) should undergo diagnostic echocardiography and receive treatment if needed.  
Scoring systems for clinical symptoms and echo findings of haemodynamic significance have been 
introduced recently to aid decision-making. An example is shown in Appendix 1.   
 
 
Clinical symptoms suggestive of high-volume ductal shunt:  
 

Pulmonary symptoms 
suggestive of high-volume ductal 
shunt in ventilated babies  

• persistent ventilator dependence 

• deteriorating respiratory status without other obvious 
explanation 

o infants ≥ 27+0 weeks gestational age: FiO2 > 40%, 
Mean airway Pressure > 12 cmH2O 

o infants ≤ 26+6 weeks gestational age: FiO2 > 30%, 
Mean airway Pressure > 10 cmH2O   

• pulmonary haemorrhage 

• radiological features of pulmonary oedema 

Pulmonary symptoms 
suggestive of high-volume ductal 
shunt in babies on nasal high-
flow therapy or nCPAP 
 

• increasing FiO2 requirement (especially with radiological 
features of pulmonary oedema) 

• increasing work of breathing without other explanation 

Symptoms of ductal steal from 
systemic circulation  

• hypotension without any other aetiology 

• unable to wean from inotropes 

• persistent metabolic acidosis 

 
Table 1. Symptoms of high-volume ductal shunt 
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Echo features of haemodynamic significance. Initial assessment should include establishment of 
normal structure (complete sequential segmental analysis). If baby doesn’t tolerate study, please 
measure PDA size, flow pattern, LA:Ao, LPA end-diastolic flow velocity and flow pattern in descending 
aorta.  

 

Feature Small shunt Moderate shunt Large shunt 

Size of PDA 

• Diameter 

• PDA:LPA ratio 

• Diameter to weight  

 

< 1.5 mm 

< 0.5 

< 1.4 mm/kg 

 

1.5 mm – 2 mm 

0.5 – 1 

 

> 2 mm 

> 1 

>1.4 mm/kg 

Flow through PDA  

• Vmax 

• Vmax : Vmin 

 

> 2 m/s 

< 2 

 

1.5 – 2.0 

2 – 4 

 

< 1.5 

> 4 

Pulmonary overcirculation  

(Choose one parameter for each category)  

• Left-sided overload 

o LA/Ao 

o LVEDD 

• Pressure increase in LA 

o Mitral wave E:A  

o IVRT (TDI or PW)    

• Pulmonary overflow 

o LPA end-diastolic flow velocity 

o Pulmonary vein d wave velocity 

o LVO 

 

 

 

< 1.5 

 

 

< 1 

> 40 ms 

 

< 0.2 m/s 

< 0.3 m/s 

< 200 ml/kg/min 

 

 

 

1.5 – 2.0 

 

 

1 

30 – 40 ms 

 

0.2 – 0.5 m/s 

0.3 – 0.5 m/s 

200 – 300 ml/kg/min 

 

 

 

> 2.0 

 

 

> 1 

< 30 ms 

 

> 0.5 m/s 

> 0.5 m/s 

> 300 ml/kg/min 

Systemic blood flow / End-organ perfusion  

• Desc Ao diastolic flow  

• Sup Mes or Celiac art diastolic flow  

• Mid Cerebral art diastolic flow   

 

Forward 

Forward 

Forward 

 

Absent 

Forward 

Absent 

 

Reversed 

Absent/Reversed 

Reversed 

LPA Left pulmonary artery, LA Left atrium, Ao aortic root, LVEDD left ventricular end-diastolic diameter, LA left atrium,  
E early  diastolic flow, A atrial contraction flow, IVRT isovolumic relaxation time, LVO left ventricular output, TDI Tissue Doppler imaging 

 
Table 2. Echo assessment of haemodynamic significance. Adapted from Van Laere et al., 2018.  
 
 
Conservative management: 
Fluid restriction Consider fluid restriction (not below 120 ml/kg/day) and diuretic therapy. 
Chlorothiazide  and spironolactone are preferred over furosemide if enteral intake is more than 50% 
of total intake.  Once full enteral feeding has been established, fluid intake can be increased in order 
to reach adequate energy and protein intake with the concurrent administration of diuretics.  
PEEP Consider increasing PEEP by 1-2 cm H2O if ventilated or on nCPAP. No data on nHFT.  
Correct anaemia Keep Hb > 12 g/L in ventilated preterm infants with significant PDA. Transfuse with 
co-administration of diuretics ie Furosemide  
 
 
Pharmacological treatment:  
Pharmacological treatment is only indicated in babies with PDA-related clinical symptoms and echo-
confirmed haemodynamically significant PDA. Use of COX-inhibitor in asymptomatic babies is not 
indicated, unless very significant echo findings. Scoring systems for clinical and echo findings can aid 
decision-making. An example is shown in Appendix 1.   
 
Ibuprofen or Paracetamol 
Recent meta-analyses suggest that the efficacy of Paracetamol and Ibuprofen is very similar, but 
Paracetamol has a more favourable side effect profile (less NEC, GI bleeding and renal impairment). 
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Most studies included very preterm babies (GA < 32 weeks) and there is a relative paucity of data 
regarding the more preterm population (GA < 28 weeks). Well-designed studies in babies GA < 28 
weeks are pending. It is difficult to make firm recommendation at present which drug should be used 
as routine first-line.  
High-dose Ibuprofen (beyond day 7) has been reported to be more effective than standard dose. Oral 
administration is more effective for both drugs.  
 
Use standard dose Ibuprofen 3 day course: 10mg/kg/OD on day 1 followed by 5mg/kg/OD on days 
2 and 3 at 24 hourly intervals or Paracetamol (15 mg/kg, QDS, for 3 days) as routine pharmacological 
treatment.  
 
Use oral preparations (rather than IV) if baby is receiving >100 ml/kg enteral feeds; the use of oral 
preparations can be considered with smaller enteral volumes (senior clinician choice) Re-assess the 
ductus arteriosus and ductal shunt after 3 days;  
 
A second course or course extension to 6 days  of high dose Ibuprofen (3 day course: 10mg/kg/OD 
on day 1 followed by 5mg/kg/OD on days 2 and 3) or same dose Paracetamol can be considered, if 
necessary. A third course of the alternate drug might be considered, but literature data about the 
efficacy of a third course is scarce. 
  
Contraindications 
Ibuprofen Life-threatening infection; active bleeding; thrombocytopenia (platelets <50); coagulation 
defects; significant renal impairment; known/suspected NEC; pulmonary hypertension; duct-
dependent circulation, recent IVH (within 24 hours). 
Side effects GI perforation (consider Ibuprofen carefully in IUGR and after hydrocortisone 
administration due to pressor-resistant hypotension); increased serum creatinine; hyponatraemia; 
oliguria; fluid retention; acute renal failure, platelet dysfunction and thrombocytopenia; neutropenia; 
haematuria; pulmonary haemorrhage; IVH; PVL. Less common: GI haemorrhage; hypoxaemia. 
Monitor/Caution Watch for signs of bleeding; may mask symptoms of infection; monitor renal 
function. Ibuprofen may decrease clearance of aminoglycosides so strict surveillance of serum levels 
is recommended. In cases of oliguria or rising creatinine, doses of aminoglycosides should be held 
until levels are available. Ibuprofen interferes with bilirubin-albumin binding increasing unbound 
bilirubin and should not be used in infants with hyperbilirubinaemia approaching exchange transfusion 
levels. 
Paracetamol Use Paracetamol if there are contraindications to Ibuprofen. Overdose can cause liver 
toxicity. Check liver function before each course and at least once during the course.   
 
 
Ligation: 
PDA ligation should not be the primary treatment of choice and should be preceded by 
pharmacological treatment where possible. Ligation is generally not recommended in the first 3 weeks 
of life. If multiple courses of medical treatment have failed to close or restrict a haemodynamically 
significant duct and echo assessment confirms a high-volume shunt in a symptomatic patient refer for 
a paediatric cardiology opinion. If respiratory problems are predominant consideration of steroids and 
diuretics should be given prior to PDA ligation.  
 
Ligation is only indicated when a) the PDA echo score is high (haemodynamically significant duct on 
echo) and b) there is no other explanation for persistent clinical symptoms such as:  
 

• Increasing ventilatory requirement over several days (FiO2 > 40-50%, MAP >12-13 cmH2O) 
with signs of pulmonary hyperaemia on the CXR or ventilator dependence and unable to 
extubate. 

• Hypotension requiring inotropic support. 

• Oliguria/renal failure. 
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Transcatheter PDA closure 
Although transcatheter closure of PDA is common practice in older infants and children, it is still a 
relatively new approach in preterm infants. In this method, a device is used to plug the PDA via a 
transcatheter approach through the femoral vein. The data although limited is encouraging. However 
more studies are needed for analysing long term and short-term outcomes compared to surgical 
ligation.  

  
In selected cases of preterm infants of reasonable size (body weight approximately 2 kg and more), 
this option for PDA closure could be considered with the cardiology team. This should include a clear 
plan around transport to the theatres, temperature management and support in the theatre and the 
logistics of the post-operative recovery period. 
 
 
 
Appendix 1. Echocardiographic and clinical scoring (adapted from Brigham’s Neonatal Unit, 
Boston, MA guideline) 
 

 
 
Please click on the link below to calculate the PDA score on the adapted PDA SCAMP tool 
https://neogrow.shinyapps.io/pdascamp/  

mailto:england.tv-w-neonatalnetwork@nhs.net
https://neonatalnetworkssoutheast.nhs.uk/
https://neogrow.shinyapps.io/pdascamp/


Page 11 of 13 
TV & Wessex Guideline for PDA in Preterm Infants v6 ratified March 2024 
Neonatal Generic email: england.tv-w-neonatalnetwork@nhs.net  
Neonatal website: neonatalnetworkssoutheast.nhs.uk/  

Appendix 2: PDA Ligation Referral Pathway (from TVW Neonatal ODN Cardiac Care Pathway v1.3) 

  

** No Network Neonatal NICU or  PICU bed available UHS SONeT / local team  to arrange referral & transfer  out of network  

PECs : Paediatrician with Expertise in Cardiology 

TV & Wessex Neonatal PDA ligation  Referral Pathway   

Joint Neonatology/
Cardiology / 
Surgeon MDT 

decision regarding 
suitability for 

Neonates  with suspected patent ductus 
arteriosus for PDA ligation 

All neonates should have an echocardiogram 
by paediatric cardiology service

Cardiology Review: Several methods 
Cardiology outreach /cardiology OPD visit
OR
Review echo findings via telemedicine links

Decision for suitability for PDA ligation should 
be agreed by a neonatologist and cardiology 
team 

Wessex: PDA ligations in UHS 
Thames Valley: PDA ligations in UHS 

* Occasional antenatal pathway into London 
cardiothoracic services due geographical 
location/ family choice

Referral for PDA ligation in UHS 

Thames Valley & Wessex : 
Referrals made to UHS Paediatric cardiology Registrar 
blp 2811
Cardiology team to arrange theatre team/list 
Notify UHS NICU Nurse Coordinator blp 1623 of 
referral 

Transfer to UHS NICU when theatre slot confirmed 
Provider units to arrange planned transfer via SONeT 

Transfer to local team for care 
Care and treatmentshould be provided as close to 
home as possible 
Local follow up arrangements made 

Treatment/ Surgery UHS 

Discharge home/local unit 
Cardiology / Local provider follow up 

UHS NICU 
Neonatal echocardiogram

Thames Valley & Wessex Neonate 
Neonate with suspected PDA for ligation

Refer to UHS cardiology 
Paediatric Cardiology 
Registrar bleep 2811

Refer for paediatric cardiology 
review 

NICU
Neonatal echocardiogram 

LNUs & SCBUs
Local echocardiogram/ PECs

Refer to UHS cardiology for PDA 
ligation

Contact UHS Paediatric cardiology  
Registrar bleep 2811

Transfer to NICU UHS for PDA 
ligation Local provider to contact 

SONeT service 

Joint MDT Neonatology/
Cardiology/Surgeon MDT  decision 

regarding suitability for surgery 

Refer for paediatric cardiology 
review 

Confirm PDA 
Discuss with regional NICU team 

Wessex : UHS 
Thames Valley : OUH

Transfer to NICU UHS for 
assessment  and PDA ligation
Contact UHS Paed Cardiology 

Registrar  Bleep 2811
Local provider to contact SONeT 

Joint Neonatology/
Cardiology/Surgeon MDT  

decision regarding suitability 
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Appendix 3: 
PDA Ligation Referral Pathway – Guidance Notes 

TVW PDA Ligation 

Referral Pathway Notes - V2.pdf
 

 
Appendix 4: 
PDA Ligation Referral Form 

TVW Neonatal PDA 

Ligation Referral Form - Feb23v3.docx
 

 
Appendix 5: 
PDA Parent Information Leaflet 

PDA PIL v1.3 

updated.pdf
 

 
Appendix 6: 
Paracetamol administration details, PDA closure, monitoring and further information 

PARACETAMOL.pdf

 
Appendix 7: 
Ibuprofen administration details, monitoring, further information and repeated course 

IBUPROFEN.pdf
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https://neonatalnetworkssoutheast.nhs.uk/wp-content/uploads/2024/04/TVW-PDA-Guideline-v6_Appendix-6.-Paracetamol-administration-details.pdf
https://neonatalnetworkssoutheast.nhs.uk/wp-content/uploads/2024/04/TVW-PDA-Guideline-v6_Appendix-7.-Ibuprofen-administration-details.pdf
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