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Implementation of an algorithm for the management of 
pulmonary hemorrhages in the NICU
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Context Measures/PDSA cycle

Algorithm 

Results

AIM: Standardize management of pulmonary hemorrhage 
in preterm neonates in the NICU of CHU Sainte-Justine

Conclusions and next steps

- Prevalence of pulmonary hemorrhage (PH) ; 
50/1000 neonates (Local PH prevalence (2016-
2022 ~8.8% <29 weeks GA)

- Risk factors : prematurity, IUGR, PDA
- Peak at DOL 3
- High mortality (50%)
- No consensus for the optimal management --» 

high variability of practices

PDSA #1

• Literature review
• Chart review (Epoch 1)
• Algorithm development
• CME discussion of management Implementation

PDSA #2

• Follow up of implementation
• Reminder about the existence of the algorithm
• Chart review
• EPIQ presentation followed by NICU presentation
• Easy access to the algorithm

PDSA #3

• Future
• Adaptation of the algorithm
• Continuous improvement

MEASURES:
Process measures:
- Steps of the algorithm respected (CXR, Blood work, surfactant, MAP increase)
Outcome measure
- Exposure to blood products according to suggested thresholds
- IVH post PH
- Mortality 2nd to PH

EPOCHs:
Epoch 1: Pre-presentation of the algorithm (82 patients with ET tube blood – 2016-2021)
- 15 excluded (Congenital anomalies, Not a PH or HIE)
Epoch 2: Contamination period – Period between the presentation of the algorithm and the unit 
implementation (8 patients with ET tube blood – 2022)
Epoch 3: Post implementation (15 patients with ET tube blood – 2023)

5 excluded (Congenital anomalies, HIE, Heparin)

- When a CXR was done, the ET tube was too deep 4/10 times
- Blood culture post PH was positive (1/3 when PH >72h of life  - 1/2 when PH >96h of life)
- No increase in IVH even with less use of blood products
- No platelets were given outside threshold suggested
- When coagulation study available 2/3 times did not reach threshold
- When CBC available, 2/3 times, PRBC and platelets not mandated

Adjust algorithm: 
- Sepsis more likely in late presentation (>96h of life) – Way to improve algorithm and decrease blood work
- Importance of confirming CBC & Coagulation study (if possible) to avoid unnecessary blood product exposure
- Improve use of surfactant and MAP increase as part of PH management

Monitor ventilation practices:
- Encourage gentle ventilation practice (wean in presence of lower pCO2)
- In the context of ETT bleed, CXR should be prioritized
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Hours of life

**PULMONARY HEMORRHAGE**
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Presence of blood in the 
ET tube during the first 5 

days of life

CXR

ET tube in 
correct position? NO

Reposition 
ET tube

YES

FiO2 increase >10NOMonitor

Increase PEEP +1 or 
MAP +1

iNO present? Start weaning

Give 
surfactant

Cardiac ultrasound <72h? Cardiac ultrasound as 
soon as possible

YES

Treat PDA if 
present

1st intention : Ibuprofen, even in the presence of steroids, IVH 
is not a contra-indication in the context of a PH.  If steroids 
present, consider decreasing to physiological doses

2nd intention : Acetaminophen if ibuprofen contra-indicated - 
CANNOT be used in an emergency

CBC abnormal YES
Blood 

products

Transfusion 15mL/kg:
- PRBC if Hb < 100
- Platelets if Plt < 100

NO

Blood 
coagulation study 

available?
YES

GIVE:
- FFP if INR > 2 (15 mL/kg)
- Cryo if Fib < 1 (FFP first if INR > 2) 
- Vitamin K - 1 mg IV x1

NO

Once stable, consider:
- HUS
- Blood culture

NO

Blood 
products

Consider 
FFP, Cryo 

and vitamin K

Clinical 
follow-up

YES

NO
As soon as weaning is started go to the 
next step
Wean iNO as fast as possible

Yes

Do blood gas + 
CBC +/- 

Coagulation study

CONTINUE MANAGEMENT WHILE WAITING FOR RESULTS
Blood coagulation study only in presence of an arterial line
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**Translated from the original French version**
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Epoch 1 - CXR Epoch 2-3 CXR Epoch 1 - CBC Epoch 2-3 - CBC Epoch 1 - MAP
increased

Epoch 2-3 - MAP
increased

Epoch 1 - Surfactant Epoch 2-3 - Surfactant Epoch 1 - Blood product
exposure WITH PH

criteria

Epoch 2-3 Blood
product exposure WITH

PH criteria

Epoch 1 - Blood product
exposure - ET tube
blood WITHOUT PH

criteria

Epoch 2-3 - Blood
product exposure - ET
tube blood WITHOUT

PH criteria

Yes No


