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Background

Adverse event: injury caused by medical management (not the 
underlying disease)1

• 30 – 50% of admitted neonates (South America2, Europe3)

• 0,74 - 0,91 AE/patient (USA4, Egypt5)

Severity: Different classifications

• France3: 29% - severe, resulting in disability, death or extended hospital stay

•North America4: 23% resulted in permanent harm, 10% contributed to patients' death

Preventable: avoidable based on available knowledge and accepted 
practices 3

• 34 – 93%  - Europe 3

• 95% Egypt 5

1 Brennan et al, NEJM 1991. 2 Bragança Albanese et al, Frontiers in Pharmacology 2025, 3 Ligi et al, Lancet 2008, 4 Sharek et al, Pediatrics 2006, 5 EL-Kalioby et al, Egyptian J of Hospital Medicine, 2023



Types of adverse events

NICU 
Neonate

Intubation

Extubation

Healthcare 
associated 
infection

Glycaemic 
control

Medication

Skin and 
soft tissue 

injury



Risk Factors - Neonate

KMC intubated 
patients

Airway difference

Un-cuffed ETT

Less sedation

No paralysis

Strapping, Securing 
(ETT, IV lines)

Fragile skin

Longer hospital stay

Drug dose 
calculations

Prematurity (Esp <28 week)

Low birth weight (esp <1500g)
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Causative factors

Human factors

• Failure to follow 
protocols.

• Communication

System factors

• Mental or 
physical 
workload 

• Staff : Patient 
ratios

Work 
environment

• Equipment 
crowding

• Poor lighting

• Noise

AE Surveillance 

Trigger tool 
guided 
folder 
review

Voluntary 
reporting

•Anonymous

•Non punitive





Aim and Objectives

■ PRIMARY

– To determine the incidence and nature of 

adverse events occurring in our NICU 

■ SECONDARY

– To determine any predictors for the 

development of AEs

– To determine the severity of the AEs

– To determine whether AEs occurring in our 

NICU are preventable

• 5 categories of AE

• Intubation related

• Extubation related

• Skin and soft tissue 

injuries (SSTI)

• Hypoglycaemia

• Healthcare associated 

infection (HAI



Methods

Chart Review

• Ethics: 

• Approved by Stellenbosch University 

HREC

• waiver of individual informed consent

• Training: 

• all staff trained on use of the form

• PI visited the unit frequently for 

support

• Inclusion:  

• All neonates admitted to TBH NICU 1 

Feb – 31 August 2024

Prospective observational study

AE reporting form



226 admissions to NICU in 7 months 

• 108 (47.8%) admissions were associated with 264 Adverse Events

• 58 (25.7%) >1 AE

Intubations Extubations Skin & soft tissue Hypoglycaemia Healthcare Ass Infection

101 intubations 

in 74 neonates 

56/101 (55.4%) 

Intubation 

associated AE in 

46 neonates 

161 extubations in 

105 neonates 

66/161 (41.0%) 

extubation 

associated AE in 48 

neonates 

74 Skin & soft 

tissue injuries in 47 

neonates 

58 Healthcare 

associated infection in 

44 neonates 

13 hypoglycaemia 

episodes in 13 

neonates 

11 hypoglycaemia 

AEs in 11 neonates

Excluded 16 

extubations  

within 1hr of 

arrival in 

NICU



Results Median (IQR) birth weight:  1940g (1170 – 2975g)

Median (IQR) birth GA:   33weeks (29 – 38 weeks)

Median (IQR) age on admission: 2days (1 – 8 days)

Characteristics Total: n = 226 Any Adverse 

Event: n = 108

No Adverse 

Event: n = 118

P value

Birth Weight Categories, n (%)

<1500g

≥1500g

84 (37.2)

142 (62.8)

50 (59.5)

58 (40.8)

34 (40.5)

84 (59.2)

0,007

Birth Gestational Age, median (IQR) 33.5 (29 – 38) 31 (29 – 37) 35 (30 – 39) 0,005

Admission Category, n (%)

Medical only

Any Surgical

162 (71.1%)

64 (28.3)

70 (43.2)

38 (59.4)

92 (56.8)

26 (40.6)

0,028

Mechanical ventilation at any time during 

admission, n (%)

145 (64.2) 89 (61,4) 56 (38,6) <0,001

Outcome

Length of NICU stay, days, median (IQR) 6 (3 – 12) 10 (6 – 19) 4 (2 – 7) <0,001

Mortality, n (%) 62 (27.4) 36 (58.1) 26 (41.9) 0,057



Adverse Events Per Category

Intubation: n = 56 (21.1%)

Incorrect ETT position on CXR

Deep

Shallow

46 (82%)

22 (39%)

24 (43%

Equipment problems 20 (36%)

Laryngospasm 6 (9%)

Upper airway injury 4 (6%)

Other 7 (11%)

Extubation: n = 66 (25%)

Unplanned extubation

Blocked ETT

Procedure

Loose strapping

Poor sedation

Shallow ETT position

Other

56 (86%)

20 (36%)

10 (18%)

8 (14%)

11 (20%)

9 (16%)

7 (13%)

Post extubation Stridor 9 (14%)

Reintubation within 24 hours 51 (77%)

Need CPR +/- adrenalin post extubation 6 (9%)



Adverse Events Per Category

SSTI: n = 74 (28%) 

Mechanism

Extravasation

Pressure

Adhesive

30 (41%)

15 (20%)

11 (15%)

Type

Excoriation

Ulcer

15 (20%)

15 (20%)

Site

Upper limb 

Lower limb

Face

22 (30%)

17 (23%)

15 (20%)

Hypoglycaemia, n = 11 (4.2%)

No Intravenous access 5 (45%)

Fluid restriction (low glucose 

delivery)

5 (45%)

Combined 1 (9%)



Adverse Events Per Category

Healthcare associated 
infection: n = 58 (22%)

Blood culture positive sepsis

Gram negative

Gram positive

Fungal

27 (47%)

16 (59%)

12 (44%)

3 (11%)

Clinical sepsis 31 (53%)

Effect of other AE on HAI

Factor IRR 95% CI P value

Any intubation 1,94 1,11 – 3,41 0,021

Any Intubation AE 1,77 1,01 – 3,08 0,044

Any unplanned 

extubation

1,83 1,07 – 3,15 0,028

Any SSTI 1,42 0,83 – 2,44 0,203

Hypoglycaemia 

AE

1,92 0,80 – 4,60 0,142



Results

PREVENTABLE SEVERITY: DEATH

SEVERITY: SEVERE

RISK FACTORS: AE DOCUMENTATION

TOTAL 69%

Intubation 41%

Extubation 67%

SSTI 93%

Hypoglycaemia 64%

TOTAL 4,5%

HAI 19%

TOTAL 18%

Extubation 61%

Dr 

Notes

AE 

form

ETT tip 49% 62%

SSTI 28% 92%

HAI 100% 22%

GA Intubation

Extubation

SSTI

LOS SSTI

Hypoglycaemia

HAI



Summary & Way Forward

■ Incidence of AE comparable to reported 
literature

■ Skin & soft tissue injuries are the most 
common

– Mostly preventable

– Poorly documented

■ Healthcare associated infection most 
serious

– Contributes to NICU mortality

■ Other AE may increase risk of HAI

■ Increased length of stay ($$$)

■ Quality improvement strategies 
need to be implemented to reduce 
AEs

– Cost effective

– Not labour intensive

– Sustainable

– Multidisciplinary buy - in

■ Ongoing surveillance 

– Reporting nonpunitive

– anonymous
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