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Unplanned extubat ions are 
defined as the inadvertent  

d islodgem ent  of an endot racheal 
tube in  a ped iat ric pat ient  

- Ch ild ren ’s Hosp itals’ Solu t ions for Pat ien t  Safety (SPS)  
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h t t p s://w w w .so lu t ion sfo rp a t ie n t sa fe ty.o rg / 

https://www.solutionsforpatientsafety.org/
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Background  
▪ Level IV academ ic NICU (Average ~52 pat ien ts/day) 
▪ Average m echan ical ven t ilator days : 236 days/m onth  
▪ Average adm issions per year: ~800 
▪ Average UE rate Jan-May 2018: 4/ 100 ven t  days (9/m onth ) 
▪ Core process in tervent ion period: June 2018- January 2019 
▪ Post - in tervent ion period: February 2019-February 2020 
 
 
 5 



ENVIRONMENT  P ROCESS MEASUREMENT 

P ERSONNEL MATERIAL  EQUIP MENT 

Ka n g a roo  ca re   
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UNPLANNED 
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S.M.A.R.T. AIM 
(Specific, Measurab le, At tainab le, Relevant , Tim e-based) 

To reduce the ra te of unp lanned extuba t ions 
in  the NICU per SPS standards* of <1 per 100 

ven t ila tor days by Decem ber 2020. 
 
 

* h t tps://w w w .solu t ionsforpat ien t safety.org / 
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https://www.solutionsforpatientsafety.org/


2018 2019 Jun  Ju l  Aug Sept  Oct  Nov Dec Jan  Feb Mar Apr 

PDSA 1 
Im provem ent  in  
docum entat ion 

 (June’18 ) 

May Jun 

PDSA 2 
Standard izat ion of 

securem ent  
m ethods 

(July-Oct ’18) 

PDSA 3 
Standard izing High 
risk airway protocol 

(Oct ’18- Jan’ 19) 

PDSA 4 
Mult id iscip linary 

daily huddle  
(June ’19) 

• Core p rocess in terven t ion  period : June’18- Jan ’19 
• Post - in terven t ion  period : Feb ’19-Feb ’20 
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Im provem ent  in  
docum enta t ion  of UE 

PDSA Cycle-1  
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•   W eekly 
aud it s  

•   Cont inuous 
educat ion  

•   Educat ion  on  
use of 
standard ized  
tem plate 

•   Standard ized  
docum entat ion  
and incident  
report ing    

Plan  Do 

Study Act   
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Difference : 29% , Significance level P = 0.0003 
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PDSA cycle 2 

PDSA cycle 1 

PDSA cycle 3 



Standard ized  securem ent  
m ethods for ETT  

 

PDSA Cycle-2  
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•   Daily 
visual 
inspect ion   

• Cont inuou
s 
educat ion  

• Educat ion  
of staff 

•   Neobar© 
and  H- 
tap ing  
m ethod  

Plan Do 

Study Act  
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Difference 6%,  Significance level P = 0.1254 





Standard ized  p rotocol for 
h igh  risk a irw ay   

 

PDSA Cycle-3  
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•    W eekly 
aud it s  

•   Part  of 
EHR 
tem p late  

•   
• Educat ion  

of staff 

•    
• Bedside 

signage  

Plan Do 

Study Act  



20 

47% 

69% 

20%

30%

40%

50%

60%

70%

80%

Core-intervention phase Post-intervention phase

% Im p rove m e n t  in  u sin g  2 fo r t u b e s  

Difference 22%, Sign ificance level P = 0.0102 





Estab lishm ent  of 
Mult id iscip lina ry da ily hudd le  

 

PDSA Cycle-4  
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•    W eekly 
aud it s  

•  Hosp
ital safety 
hudd le  

•   UE part  of 
hand  over 
tool 

•   UE 
d iscussion  
during  daily 
hudd le 

Plan Do 

Study Act  



Results  
▪ Overall cohort  characterist ics  

□ Ave ra g e  g e st a t io n a l a g e  o f 28  w e e ks 
□ Birt h  w e ig h t  o f 1130  g   
□ P o st  m e n st ru a l a g e  o f 33 w e e ks 
□ 65% o f t h e  UE w e re  re -in t u b a t e d , 30 % h a d  co n t in u o u s 

se d a t io n  a n d  n o  p a t ie n t s  re q u ire d  CP R a ft e r t h e  UE  
▪ Th e  UE ra t e  d e c re a se d  fro m  4 .2 t o  2.3/ 10 0  ve n t ila t o r d a ys  
▪ Ave ra g e  m o n t h ly UE e ve n t s  re d u ce d  fro m  10  t o  4 .5/ m o n t h  

24 



25 

UCL 8.8 

CL 4.2 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18 Jan-19

R
at

e 
of

 U
E 

Timeline 

Rate of UE June 2018 - Jan 2019 



26 

UCL 6.8 

CL 2.3 

0

1

2

3

4

5

6

7

8

Feb-19 Mar-19 Apr-19 May-19 Jun-19 Jul-19 Aug-19 Sep-19 Oct-19 Nov-19 Dec-19 Jan-20 Feb-20

U
E

 ra
te

 

Feb-19 - Feb-20 

Cont rol Chart : UE rate during  post -in tervent ion 
period  



27 Core in tervent ion period   
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Im prove 
com pliance of 
PDSA cycles   

ACA huddle 
after each UE 

Adverse events 
due to UE in  NICU 
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Future steps  



Sum m ary 
▪ Unplanned extubat ions rem ains an  im portant  co-

m orb id it y in  the NICU 
 
▪ Reduct ion  of UE w ith  the help  of QI in it iat ives can  lead  

to m ean ing fu l im provem ent  in  p reventab le harm . 
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Thank You 
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