Using Care Bundles to Reduce
Catheter Associated Blood Stream
Infections in the NICU
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Introduction

* |Intravascular devices are indispensible in
modern day medical practice

* Central venous catheters are commonly

inserted in critically ill neonates for :

Parenteral nutrition

Fluids

1]

2 mL Single-dose
Gentamicin
80 mg/2 mL

Medications

= ....‘.

Monitoring
hemodynamic
status



e Although such catheters provide necessary
vascular access, their use puts patients at risk
for infection

Catheter associated blood stream infections
(CABSI)



Definition of Catheter Related Blood Stream
Infection (CDC)

 Surveillance definitions

— Includes all BSIs that occur in patients with CVCs, when other
sites of infection have been excluded

— Overestimates the true incidence of CRBSI because not all BSls
originate from a catheter. Thus, surveillance definitions are
really definitions for catheter-associated BSls.

e (Clinical definitions

— Include only those BSls for which other sources were
excluded, and where a culture of the catheter tip
demonstrated substantial colonies of an organism identical to
those found in the bloodstream.

— Such a clinical definition would focus on catheter-related BSis.




Definition of CABSI Used for this Study

e Laboratory confirmed blood stream infection
e Vascular access device present
e 48-hour period after initial insertion

* Clinical evidence of infection and no other
source apparent source for infection (except
the catheter)
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Pathogenesis of CABSI

1 =60%
2=12%
= <1%
Hamatogenous
from distant infection Unk = 28%

Safgar N, Maki DG. The pathogenesis of catheter-related bloodstream Infection with
noncufTed shor-2mm cantrad venous catheters. Int Care Med 2004 .30:62-7.




Sources of intravascular catheter infection .
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Focus of prevention of infections

Hubs
Tubes
Catheters

Insertion site




Magnitude of the Problem

* According to the National Nosocomial Infection
Surveillance System established by the Centers
for Disease Control and Prevention (CDC), the
pooled mean in 2004 among 54 PICUs was 6.6
CA-BSIs per 1000 catheter days, higher than in
many adult ICUs?.

* More recent estimates that included 36 PICUs
have shown a pooled mean rate of 5.3 CA-BSIs
per 1000 catheter days?.
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Baseline Data for SGH

CABSI in 2010

CABSI per
1000 catheter
days

Jan Feb Mar Apr May Jun Jul AugSept Oct Nov Dec

Average = 12.6




Care Bundle

Grouping of evidence-based best practices that
individually improve care, but when applied
together result in substantially greater
Improvement

Bundle element compliance can be measured as
‘ves/ no’

‘All or none’ approach

Emphasis initially on process rather than
outcome

Eventual endpoint is outcome improvement



Factors Contributing to CABSI

Insertion
’ techniques
Type of catheter

Usage of TPN

Low birth wt

New staff

Antiseptic
agent

Duration of
catheterization

Crowded NICU




Prevention Recommendations from IHI and CDC

Component IHI | CDC

-Hand hygiene ¥ + (L&)
-Maximal sterile barriers ¥ + (L&)
Chlorhexidine skin antisepsis ¥ w (L&)
Optimal catheter site selection ¥ w (L&)
=Diaily review of line necassity ¥ w (L&)
-\Weekly dressing changes unless damp, loosenad, or ML + (18]
visibly sciled
=D not routinely replace CVCs salely for purposes of MLA + (18]
reducing the incidence of infection
=lUse an antimicrobial or antiseptic-impregnated CWVC MLA ¥ [IB)
=Use of mechanical IV valves MLA P&,
=Minimize contamination risk by wiping the access port MLA + (18]
with an appropriate antisepiic

Bl 100K Loves Campaign. Celling Slartal B Provenl Centeal Line Infoctions Hirw-te Chade, T Chaidekne Fo

Preemtiim of [nbmvessubier Calbcis Relalio] telodames, 207

1 = e val e, A = il addfieoeay



Bundle implementation for reducing CABSI

a) Hand hygiene

b) Maximal barrier precautions with line insertion
c) Chlorhexidine skin antisepsis

d) Optimal catheter site selection*

e) Daily review of line necessity with prompt
removal of unnecessary lines

* Not useful in neonates as femoral lines rarely used

www.ihi.org
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Hypothesis

* By implementing a care bundle for central line
insertion/maintenance, the incidence of
catheter associated blood stream infections in

the NICU will decrease.



Aim Statement

 To reduce the rate of catheter associated
blood stream infections by 50% through

implementing a care bundle for insertion and
maintenance of central venous catheters.



PICO Method

Patient population: all neonates requiring
central venous catheter insertion

Intervention: implementing care bundle for
central line insertion and maintenance

Comparator: earlier CABSI rates prior to
implementation of care bundle

Outcome: to reduce the incidence of CABSI in
the neonatal unit



Conceptual Model

Obtain baseline data
(CABSI in 2010)

/\

( Iiza:eid ;(;ac;[’clcc))?s) Care Bundle Contract

\/

Collect post-intervention data
(CABSI in 2011)

!

Re-evaluate sat parameters, contract
compliance, need for additional
education




Team Members

 Team leaders : Dr Chan Lee Gaik, Dr David Ng
e Systems leaders: NICU nurse managers

* Day-to-day Leaders
— Neonatologists, pediatricians
— Medical Officers
— NICU nursing staff



PDSA Cycles

1. 2011 April
P Establish baseline (CABSI in 2010), Define catheter days
D  Begin data collection & dev care bundle
S Review compliance to bundle
A Problems with staff education and lack of dressing sets identified

2. 2011 May-June

>0 OT

List of all health care providers in NICU, devised an EPIQ set

Begin staff education, print compliance to care bundles and paste on notice
board, request CSSD to provide EPIQ set

Checklist of completed education, review CABSI rates
Need to analyze each case of confirmed catheter related blood stream infection

3. 2011 July- Nov

>0 0OT

Identify information needed to analyze each confirmed CABSI case

Root cause analysis performed for each confirmed CABSI case. Data collection
continued.

Review CABSI rates, compliance to care bundle
Some improvement noted



EPIQ Set

Drape paper

cm x 1 peece

[Packed in laminated pouc

CSSU staff |End user —
Prepared by 2D
Packec 29

Date J i3
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Sarawak General Hopsptigl NICTU Central Venous Catheter (CVC) Insertion Checldist

St

Date:

Type ql:CathEter !.‘I_i'H‘ti.Dn. site Site Inzerted

Cantral 2

O Elective procedure O Repositioning

O Emergency procedur

L= the procedure. .

Right O
Right D
Right O
Right O

Procedural Checllizt Before the Procedure

YES

¥E3

{After reminder)

* The operator performed a procedural pausze

g o ojooad

g o ojooad

L]
L]
L]
" srils drapes wers placed to crs terils operating Hs [N ] ]
During the Procedure
Mumbezr of skin puncturss: 1 O 20 0O = 0O
A starilz d was maintainad throughout the procedurs

The assistant followsd the sams pracautions (hand washing, mask. gl

After the Procedure

insertion site (nat

A starile CVC drassingwas

Mame of Oparator

Central Venous
Catheter Insertion
Checklist
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Sarawak General Hospital NICT Central Venous Catheter Maintenance Bundle 1 ..}
Date : %#

Shift

Name of operator

Name of observer

Observation Yes Yes
{after remander}
1. The operator took off hand jewelerv watch before performing hand scrub Ce nt ra I
2. The operator performed adequare hand hvgiene Ve n 0 u S

3. The operator wore a cap and mask

_ . . __ Catheter
4. The operator opened up the TPN set and stenle gown set without contaminating

the set Maintenance

5. The operator performed adequate hand hvgiene and wore sterile gloves & gown h kI .

6. TPN tubing was connected to the solution and primed without contaminati on

TP wollev taken out. Operator took off old gloves and performed adequate

hand hvgiene again.

8. The operator wore a new set of sterile gloves

%. The operator placed gauze below the tubing while the assistant disconnected the

old tubing.

10. The operator scrubbed the tubing connection with alcohel wipes CHG for 30

seconds

11. The operator connected thenew tubing to the cenwal venous catheter without

contamination

12. The ubing was labeled with the ime and date

13. Theneed forline use has beenreviewed and recorded todaw

14. The dressingis intact and not soiled

15. If a gauze dressing was used during insertion for hemostasis, the gauze dressing

was removed within 24 hours after it was placed. {onlv for PICC lines)




Sarawak General Hospital NICTU Central Venous Catheter Maintenance Bundle
(For Umbilical Arterv Catheter Blood Sampling)

Date

Shift

Name of operator Central Venous
Name of observer : Catheter

| | Maintenance
Observation Yes Yes . .
{after rendnder) Ch ec kI I St 2

1. The operator gathered and prepared the tools needed to access the central line

3. The operator performed adequate hand hvgiene

4. The operator wore a clean glove

3. The operator cleaned the stopper with alcohol wipes CHG for 30 seconds

6. The operator aspirated out the first blood sample, which contained heparinized
blood.

The operator aspirated out the second blood sample for analvsis

8. The operator flushed back the hepannzed blood into the UAC (only applicable

for premature infants. Blood was discarded for the term bahies)

5. The operator flushed the UAC with heparin saline

10. The operator placed the stopper back onthe UAC




Daily Review of Necessity of the Central Catheters

Day

Central Line Needed

Central Line Not Needed

Day

Dav

Dayv

Day

Dav

Dayv

Day

Day

Dayv

Day

10

Day

11

Dayv

Day

13

Day

14

Daily Review
of Necessity
of Central
Catheters



Outcome Measures

* Incidence of catheter associated blood stream
infection



Catheter Associated Blood Stream
Infection Rates

 The CABSI rate per 1000 central line days
= Number of CABSI x 1000.
Number of central line days

Central Line-Associated Bloodstream Infection (CLABSI) Event, CDC June 2011






Compliance to Central Venous Catheter
Insertion Bundle June — Oct 2011

100 -
80
60
W Percentage (%)
40
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D -
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Percentage

120%

100%

80%

60%

40%

20%

0%

Compliance for Central Venous Catheter
Maintenance Bundle (2) June 2011

M Prepared tools

B Took off hand jewelery

m Performed hand hygiene

B Woreaclean glove

B Cleaned the stopper for 30
seconds

B Aspirated out the first blood
sample

1 Aspirated out the second blood
sample

¥ Flushed back the heparinzed blood

Flushed the UAC with heparin
saline

™ Placed stopper back




Compliance for Central Venous Catheter
Maintenance Bundle (2) July 2011

120%
M Preparedtools
B Took off hand jewelery
100%
B Performed hand hygiene
80% B Wore a clean glove
@ B Cleaned the stopper for 30
S seconds
S 60% -
g H Aspirated out the first blood
(-8 sample
I Aspirated out the second blood
40% - sample
“ Flushed back the heparinzed
blood
20% Flushed the UAC with heparin
saline
™ Placed stopper back
0% -




Percentage

Compliance for Central Venous Catheter

120%

100%

80%

60%

40%

20%

0%

Maintenance Bundle (2) August 2011

B Prepared tools

B Took off hand jewelery

B Performed hand hygiene

B Woreaclean glove

B Cleaned the stopper for 30
seconds

¥ Aspirated out thefirst blood
sample

@ Aspirated out the second blood
sample

¥ Flushed back the heparinzed
blood




Compliance for Central Venous Catheter

Maintenance Bundle (2) September 2011

Percentage

120%

100%

80%

60%

40%

20%

0%

M Prepared tools

W Took off hand jewelery

W Performed hand hygiene

B Wore a clean glove

M Cleaned the stopper for 30
seconds

m Aspirated out the first blood
sample

m Aspirated out the second blood
sample

m Flushed back the heparinzed
blood

Flushed the UAC with heparin
saline

W Placed stopper back




Compliance for Central Venous Catheter

Maintenance Bundle (2) October 2011

M Prepared tools

100% - B Took off hand jewelery

m Performed hand hygiene

80% - B Wore a clean glove

M Cleaned the stopper for 30

seconds

60% -

W Aspirated out the first blood
sample

Percentage

W Aspirated out the second blood

40% - sample

m Flushed back the heparinzed
blood

Flushed the UAC with heparin

20% - )
saline

W Placed stopper back

0% -




Compliance for Daily Review of Line
Necessity June-Oct 2011

100

80

60
M Percentage (%)

40

20

0

June July Sept




18

16

14

12

10

CABSI rate Year 2011

CABSI
rate per
1000
catheter
~days

Average =4.9
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Comparison of CVC days by year

Total CVC
days in
2010 259 271 255 264 340 310 291 148 190 230 197 259

Total CVC
days in
2011 265 261 206 196 137 182 267 341 144 163 259 -

Total CVC days in 2010 =3014
Total CVC days in 2011 = 2421 (excluding Dec 2011)



Comparison of CVC days by year

400
350
—Total CVC
300 days in
2010
250 Average = 250
200
L0 —Total CVC
days in
100 2011
50 Average = 220
0

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec



Comparison of CABSI rate by year

CABSI per
1000
catheter
days 2010 7.7 22.1 7.8 18.9 8.8 129 3.4 13.515.8 13 20.311.6
CABSI per
1000
catheter
days2011 3.7 38 49 15373 55 75 29 0 6.1 O -

Total CABSI 2010 = 38 cases
Average CABSI rate 2010 =12.6
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Comparison of CABSI rate by year

— CABSI in
2010

— CABSI in
2011

Average =12.6

A A
V)

Average =4.9

R VA

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec




Catheter Days according to weight group

400
350
300
m Catheter days in
250 1 > 2500g
I Catheter days in
200 — I . 1500 - 2500g

m Catheter days in
1000 - 1500g

100 W Catheter days in
<1000g
0 -

Jan Feb Mar Apr May Jun Jul Aug Sept Oct

150
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CABSI rates according to weight group

Weight <
1000g

Weight 1000g Weight 1501-

- 1500g

B

2500g

Weight >
2500g

“ cABSI
per 1000
catheter
days



Comparison of CABSI rates vs Type of Central
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Catheter

Jan Feb Mar Apr May June July Aug Sept Oct Nov

M PICC related
infection

4.8 per 1000
catheter days

® Umbilical
line related
infection

5.0 per 1000
catheter days



Organisms causing CASBSI

n=12

® Acinetobacter baumanii ® Klebsiella pneumoniae ESBL
Streptococus group D B Pseudomonas aeruginosa



Conclusion

 The care bundle helped to reduce the rates of
CABSI in the NICU

— CABSI for Jan — Nov 2011 = 4.9 per 1000 catheter
days (reduction of 61% compared to 2010)

* Changes takes patience and time

* |nsertion bundle compliance + daily
maintenance care for central lines important

to reduce catheter related blood stream
infections.



THANK YOU



