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Ventilator Associated Pneumonia (VAP)

Definition:

Pneumonia that occurs in a patient who was intubated
and ventilated at time of or within 48 hours before
onset of pneumonia.

NHSN, CDC, www.cdc.gov/nhsn

(National Healthcare Safety Network)
NHS Report 2010


http://www.cdc.gov/nhsn
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VAP

TTT VAP rate in

ICU of PYNEH
(40-70 per 1000

ventilator days
In 2010)

Incidence & Impact

 10-20% of MV patients

* Highest in Neurosurgical,
Edwards JR, €

Dudec n, Report 2010

e 1to 12.5 per 1000 device-days, attributable mortality:
13% (n=6284, Nelson WG et al, Lancet Infect Dis 2013)



Revisit the VAP Process

Pathogenesis of VAP

e Bacteria enter the lower
respiratory tract via two
pathways:

— Aspiration of organisms from

the oropharynx and Gl tract
(most common cause)

— Via ventilatory circuit & tracheal
tube
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v' Head of bed at 302

v' Antiseptic oral rinse

v’ Perform hand hygiene |

v" Assess patient’s readiness to wean and to mmmﬂc
extubate

v’ Prevent condensate from entering patient’s
airway

v Maintain proper care to respiratory consumables

v’ Conduct ongoing VAP surveillance

m ¢ VENTILATOR ASSOCIATED PNEUMONIA

- - e Alert Statements:
Gettlng Started Klt' l:'t ents receiving mechanical ventilati well as those at high risk for aspiration (e.g., decreased level of
L usness; enteral tu be plac) h Idh e the head of the bed (HOB) elevated at an angle of 30 to 45° unless
dcally ontraindicated. 7 (Level VI)

Prevent Ventilator-Associated 5 an sndolrachosl (ube (£T) il etk b then bt i e s e e
Pneumonia.

Scientific Committee on Infection Control, and
Infection Control Branch, Centre for Health Protection,
Department of Health

June 2010

not routinely change, on the basis o

rting Eviden:

ically ill pa tJent wh intubated fo www.INICC.org

umonia (VAP)"* and those intub INICC International Nosocomial
| of

H ude decreas ed level of consciousnes Infection Control Consortium
OW' 0 UI eu ention, Drese e of gastric mall il

arted to occur at rates of‘IOt 35 ¢

Noso«)m al Infections
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INICC Bundle to Prevent Health Care Associated Pneumonia
in Intensive Care Units: An International Perspective.



How did we deal with a high VAP &
bring it down?

Aware

A

Evaluation &

Sharing Multi-
pronged
Strategic
Approach

Clinical Practice Innovation
& Compliance Audit

Documentation &
Departmental Effort




Multi-pronged Strategic Approach
Started from late 2010

VAP rate;%er 1000 ventilator days, ICU PYNEH
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1. Refresher lectures on VAP prevention

50

v 2. ETT cuff pressure at 30cmH20

30

20 3. Compliance audits to basic clinical care

10

4. Research on novel ETT comparison

10

Apr-10
Aug-10

5. Continuous monitoring of VAP rate




Staff Education :Do the Basics Q

Basic
Multi- B
pronged

* Reinforce Hong Kong ventilator bundle =
through repeated educational talksto @ @

— Doctors, nurses, physiotherapists and

— Health Care Assistants Visual display for
better promotion

L) /T MO Yy WS
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Refresher lecture on VAP Brief talk at bedside

— Included in orientation of new staff
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Compliance of HOB>30-

pronged
% o Strategic

Compliance Audit

Approach

'9/2008 '12/2008 ‘42009 '12/2009 '8/2010 °'1/2011 °'7/2011 ‘82011 "%2011 '102011 '112011 '12/2011 '1/2012 '2/2012 '3/2012

. L _ The compliance on oral suction
The compliance on titration of sedation

120
120
100 g5 100
- < 80
S 80 <
5 5
g 60t S 60
g 2
E 40 g 40
20 20
O Titration of sedation 0 0 Q4H oral suction
T Jul 2011 Jan 2012 according to protoco! Oct 2010 Jan2011  Jan2012

Process audit on staff compliance to VAP prevention measures, ICU PYNEH




Try New Tricks:

(1)Promote HOB with Visual Indicatorse

Innovative home-made HOB indicator

‘
‘

T
S

Green light showed ‘.:
HOB at 30-45° f'tf,%ens?g ;i

Aware
A

Multi-
pronged
Strategic

Basic

Approach

Clinical Practice
Innovation




(2) Minimize Micro-aspiration

with New ETT designs o .
* Promote trial use of & Clnicl Practce

D

Novel Microcuff ETTJ

TaperGuard Evac ETT with 4
subglottic drainage port




(3) Results of a recent research

of our group on novel ETT

Benchtop study of leakages across the Portex,

TR oS L TaperGuard and Microcuff Endotracheal tubes under

simulated clinical conditions

Arthur CW Lau ZI{£58
SM Lam fABE o
WW Yan BR483E Objectives

ONLINE FIRST
DOI: 10.12809/hkmj133930

This article was published on Design

22 July 2013 at <www.hkmj.org>.
Setting and materials

This version may differ from the
print version.

Results

Conclusions

Ref: Lau ACW, Lam SM, Yan WW.

To compare three endotracheal tubes for leakage across the

Aware

A

Q0 .-

pronged
Strategic
Approach

Clinical Practice
Innovation

D

cuff {microaspiration) under a comprehensive set of simulat
clinical situations. These were the Mallinckrodt TaperG
(Covidien, US) with a tapered polyvinyl chloride cuff;
KimVent Microcuff (Kimberly-Clark Health Care, US) wi
cylindrical polyurethane cuff, and a conventional Portex (Sn
Medical International Ltd, UK} with a globular polyvinyl chl
cuff.

A benchtop experimental study.

A silicone cylinder serving as the model trachea
with each of the three endotracheal tubes, on;
20 mlL of water were added above the ¢
every minute for 20 minutes un

Results: Microcuff ETT )
provide the best

against microaspiration )

protection

ventilation scenarios, includi sitive end-expiratory

pressure levels, and dis

The outcome of interest was the cumulative amount of
leakage. The Microcufi endotracheal tubes with an ultrathin
polyurethane cuff consistently provided the best protection
against microaspiration under all simulated clinical situations,
followed by TaperGuard with a tapered cuff, and lastly Portex
with a globular polyvinyl chloride cuff. Clinical scenarios
associated with the greatest leakage were mechanical
ventilation with zero positive end-expiratory pressure, circuit
disconnection with spontaneous breathing efforts, application
of suction, and a low cufi pressure.

Microcuff endotracheal tubes outperformed TaperGuard and
Portex endotracheal tubes in preventing microaspiration,

HKMJ 2014, Vol.20 No.1 p.7-15




(4): Minimize Micro-aspiration with
New Cuff Monitoring Device
* Promote use of continuous cuff monitoring

device

-

« 1 VAP when compared with intermittent

pressure control device.
Lorente, et al. (2014). Critical Care, 18: R77
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(5)To do more .....

* Promote minimal
disconnection of ventilator
circuit

— Use of heated humidification
instead of HME

— Perform ETT suction only as
needed

— Perform oropharyngeal suction
at regular interval and before
disconnection of ventilator
circuit




2012: VAP rate similar, rising?

VAP rate per 1000 ventilator days, ICU PYNEH

WAP survei llance using CDC PNU 1 ‘

*  Conduct refresher lectures on preven*

*  Start to keep ETT cuff pressur,

* Conduct compliance av

L | |
\ | *  proper oral cz
:i_ & +  HOB

' :

\

ventilator days

Apr-10 |

Jun-10 |




Departmental Effort : °
A Quality Improvement Project © -

Strategic
Approach
Departmental
uality Improvement Project: Prevention of Ventilator-associated Pneumonia (VAP Effort
in Critical Care Areas, HKEC
A. Aims: to decrease the rate of VAP by implementing all elements of the ventilator bundle to more
than 95% of ventilator patients in critical care areas within 2 years Set u p a ta S k fo rce
B. Objectives:
1. Todetermine the baseline VAP rate Quality Improvement Project: Prevention of Ventilator-associated Pneumonia: (VAP)
' in Critical Care Areas, HKEC.
2. Todetermine the VAP after the enforcement of ventilator bundle |
H « KeyMembers-as-at 26 Nov. 2012
3. Tolook for reasons why some preventive measures of VAP cannot be carried out
. . . . Project Ct YukKong | Consul C/CICL RHTSK.
4, To conduct ongoing outcome surveillance for VAP and process surveillance to ventilator bundle. TSI | Driawiustong CONSNIANS, Hy
Ms.-MonicaNg: - DOM,-C/ICU RHTSK.
Dr-Yan Wing-Wa COS, ICU. PYNEH
C. Scope of project: This is a Hong Kong East Cluster based project. Ms.NoraKwok > | DOM,ICU PYNEH
Project-Sponsors Ms. CeciliaChan { GMN. RHTSK.
Ms. CivyLeung: GMN. PYNEH.
D. Phases of Project ProjectManagers: | Dr-RaymondLiu { SMo,-C/ICU. RHTSK.
. o . L . . ( | SoHangMuic | NurseConsultant{IntensiveCare)- | | HKEC
1. Phase | : Pilot the tool for monitoring patient for incident of VAP and pilot the audit tool for Project Leaders Ms. Tang Suilan - | WM, C/ICU RHTSK.
. Ms. Laulan WM, ICU PYNEH.
current practice to prevent VAP ( complete before 15 Dec 2012) Team-members: Ms. Chan Yuen Shan,.| Nursing Officer, C/ICU. RHTSK.
2. Phase Il : clinical audit to determine baseline VAP rate x 2 months Patricia - ’
Ms. So-Yuk-Lan RN, C/ICU. RHTSK
(Period: 1 Jan 2013 — 28 Feb 2013) Dr-lauChunWing. | Associate Consultant,1CU PYNEH
. . . . Dr-AlwinYeung: . Resident,1CU. PYNEH
3. Phase lll: Review ventilator bundle and conduct training to all staff on VAP prevention program Dr-Lam-Sin-Man Associate Consultant,1CU PYNEH
Ms. ChiuMei Chun APN,ICU PYNEH.
(complete before 1 Mar 2013) Ms.- Mok ChiMan RN, ICU. PYNEH.
4. Phase IV : Enforcement of ventilator bundle (start time : on 1 Mar 2013) Duration : 2 year Ms. WongPoMan- | RN,ICU PYNEH
Ms.Lam YinHa | WM, CCU PYNEH
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A

Structured Surveillance on VAP

CDC surveillance criteria 2009-
Pneumonia flow diagram

Multi-
pronged
Strategic

Approach

Documentation

et e e e 1 ntnn g o e 3 e e e
Pabert sl has 2 Paten siouluoded Aoo dissases, ¢ s duolmom
= Ascini Xoaya with coe of the following: Anclal Xon ys with one of the foll owi ng
5] Q New orprogressive aad porsistent infitrate W New o prgressive aodpesistontinfirale
m. o Consd xdaton =) Consol dation
> O Cswaton O Caviston
O PNeumatocelas, In 51y, o QO Preumatocales, in 1.0,
Quality Improvement Project: | |
At leasione of the fol lowing At loastaoe of the following in an
O Fever (> 38° $/100.4" F)with no othercause L o O lna o pa e k12
Q Fovor (> 38" CHOQ4" Fywth no
0O Leukopenia (< 4.000 WBC/mm ) aclsukoc tosis Rherceues
& 12,000 Wec/mm*}
- g O Altersd mental status wih no o ther cause. ina70 yo Q  Ahsdmentsl ""’7'3‘1:‘“‘ ”
Data collection form (updated on 24™ Jan 2013)
(=} Qa New onset of puulent sputum * or
e . s . s Change In character of sputum, or
Fill in, circle or put a + where it is appropriate. 1 ysecmbons. or
At lsoat 2mn of the Bllowng At leant o of the follow ng T suctioning requ rements*
E - O New onset of pu et sputum? D New onsat of puailent sputm,? O New onset or womening cough, or
D10/B10 Bed no. affix patient label here 2 P dsmist adiatslobu piss Bbuigraptseind sl pronlistgn e tod.
5 sputam, or T resplratory or T mapiatory secmt cs, or O  Rales® o bronchial breath sounds
L. sacmtions, or Teuctioning SUCHON NG QU M ants*
Date of ICU admission s foqu e st O Newansat or worsening caugh Rl ol L ob b 2 D
g' [=] :::,:::L c;,\::::;:::,ouqh, or dyspras, or ach ypne a* 10y ra, or T va ndlaton denand)
H 7 R O Rales® o boonchial brasth ;
Transfer in from AED/ OT/ general ward/ other hospital B | o Resebisirenia bk s G Hemoptysis
touncs a Wonening pas exchange (e.9. Qo Pleuntic chestpain
Admission : Elective/ Emergency, Trauma O Wi asunisha 100, P OO ion
. , P8O, FI % .
;’24}2 't O req ov: demana)
- . _— t lation d d
Specialty : Surgery/ Medicine/ Neurosurgery/ Others TEMRe S
o A«VM
Date of intubation Type of ETT : Standard/Microcuff/Cthers pis P
- - At leasiane of e o lowing Al least aoa of the following -
Date & tlme Df Ex‘tUbatl on a Positiw blood cultam not 2 Positive cutlure of vus o
relaled to another | rfecton® Chiamydia fom respirato ry
Db F it i O Positve pleursl fud cutture TN . At least goa, of following
2 @ Poaitive detection of Vil ortigen O Mshing posdive oot
a P \ i tati {r
from miniallycona inated SX antitiody Teoes iapiratcey o0 aputam cultures i
[ ] LRT specimen (a.g., BAL or ‘:07“'.“ (2 &a FAMA Candida spp' 1%
praacind spacimen NI e ) QO Evdence of fungi o
brabing) QO 4fddrise inpaimd sem (IgG) for Praumocytis eannt tom
> O & 5% BALobtained cells pathogen {ag ., Influsnzn viuses miren ally contami nates
Chiamydia) LRT specimen (o BAL
i1y e ol Ul ar bac e P 9
. . . . . B 3.'3';..1,"&‘@2:3-: ;u’w. O Posaittve PCR for Chlamydaor or profected specimen
Refer to the flowchart overleaf for different criteria (PNU1, PNUZ, PNU3) used in defining VAP, ® Mycoplasim Brusning) from o of the
— 9 Mistopathol ogic e m shows following
[} ane of the following QO Poaitive micro-F test for
Continue to fill in the form and monitor for VAP until 48 hours after extubation (include those patients having -5 o R Be TSR e * Dlue i
Q  Positive culure or micw-IF of
extubation in OT &being transferred to ICU post-op) hed Skl Legfonate 106 fom mapimtary + Positive cutture of
acoumulat on in fungl
Dronchicks ang & weoll O Owtection of Lugionmla
- TR GONIIA R610GI UP 1
:;‘\_"‘::’;‘,‘:::““ - anbgans inudne by RIA o EIA
Assess patient for VAP and fill in the form daily by case MO preferably before 1pm. pamnchyma D «dod rise In L. prewmophila
« Lwgence of lung antbody titerto & 1:12 8 in palma
Smenoh grial i wator By scuee and convalescant sem by
Date tungal hyphae or Indirect IFA
DRGLGON yphaa K
Yes ety
[- %
Y
= No O PNU2: Preumonia with O PNUZ: Pneumonia with
common bacterial o viral, Legionela, Chin mycia,
— fungnt 90 r, mnd other O PNUS: Paeumonis in
Dr's Signature ared spec i lab findings unc ammon pathoge ns & nd M un oc om pro mise d
specific lab Sndings patie nts
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Multi- B

pronged

o Ventilator Bundle Checklist

Documentation

Affix patient label here

uality Improvement Project: Prevention of Ventilator-associated Pneumonia (VAP

in Critical Care Areas, HKEC
Ventilator Bundle Checklist updated on 28 Feb 2013

put “\" if done, “NA”if not applicable & specify reason
Check once daily in the morning shift

ftem

No. | Ventilator Bundle Date

1 Elevate HOB (30 - 45° ) & patient not sliding down

2 Perform regular oral care with antiseptic oral
rinse if needed

3 Perform hand hygiene before and after each
respiratory care

a4 Review sedation target daily
Assess readiness to wean and to extubate daily

6 Drain condensate of the ventilator circuit before
repositioning of patient

7 Carry out disinfection of the respiratory
consumables and equipment a/c to protocol

a8 Check & maintain appropriated ETT cuff pressure
(25 - 30 cm H:0)

9 Verify correct placement of the feeding tube at
regular interval

10 Regular assessment of patient’s tolerance to NG
feeding

Signed by nurse

Specific reason if “not applicable” is selected

Date Item No. Reason Date Item No. | Reason

Get familiar with the ventilator bundle




Basic
E Multi- B
pronged

Strategic
Approach

* Obtain baseline compliance rate on ventilator
bundle

* Conduct compliance audit at regular period to
monitor the sustainability of the good practice

Process Evaluation

19



2013: VAP rate \L\L

80

70

60

50

40

30

20

10

VAP rate per 1000 ventilator days, ICU PYNEH

VAP surveillance using CDC PNU 1

—— VAP rate

l Conduct refresher lectures on prevention of VAP
Start to keep ETT cuff pressure at 30 cmH20
Conduct compliance audit to
= proper oral care with tooth brushing
* HOB
*  Checking of feeding tolerance
Start use of heated humidifier since 18 March 2013
(=] - -
2 32 3 2 5 3
L] = op o =] =
(= =1 = - 7] —
< = < o 9w <

) | Oct-10

Start use of micro-cuff ETT

Start prevention of VAP Quality Improvement Project in Jan 2013

v Use of CDC pneumonia flowchart for surveillance of VAP

¥" Use of VAP bundle checklist
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|
|
|

Reinforce good practice :

feedback to staff £

v Report monthly
VAP rate

v Eye catching
display board

v" Disseminate
compliance
results




Aware
A

Share Good Practices

Evaluation
& Sharing

Basic
Multi-

S  Articles on Prevention of VAP

Approach — Lau,ACW, Lam SM, Yan WW (2014).
Benchtop study of leakage across the
Portex, TaperGuard and Microcuff
Endotracheal tubes under simulated
clinical conditions. HKMJ, Vol. 20 No.1,

Volume 22 Number 4 « Dec 2012/Jan 2013 B R p 7_15
Newsletter
| > — An Old Topic with New Tricks. SO HM
33 FYS Jan 2013

Hong Kong Lung Foundation

— CICO’s Biweekly Update (June 2013)

PR ool oo SO, Lo 4Nl ol
[ ] O .
Q. 0 o Can access the articles via web
e —— — Hong Kong Resp Med:

A Trimonthly joint comemniqué of Homg Kong Lung Foundatioin, Hoag Koeg Tharacic Socwty WWW-hkresp-Com

& American Coliege of Chest Physicsans (Hong Koag aad Maces Chapter) o o, .
— Hong Kong Society of Critical Care

Prevention of Ventilator-associated Pneumonia: M ed |C| g] e * WWW. h ks Ccm . O rg
An OId Tople with New Tricks — Hong Kong Medical Journal
t'! www.hkmj.org
Ms Hang-Mui SO '.&
Nurse Consultant (Intensive Care), Hong Kong East Cluster
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http://www.hkresp.com/
http://www.hksccm.org/
http://www.hkmj.org/
http://www.hkmj.org/

Conclusion :

Multi-pronged Strategic Approach: ABCDE

Evaluation &
Sharing

Documentation &
Departmental Effort

Aware

Do the Basic
Properly

Clinical Practice Innovation
& Compliance Audit
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Thanks to all staff involved

On behalf of the team, ICU PYNEH

Chiu Mei Chun, APN
Mok Chi Man, RN
Wong Po Man, RN

Dr Lam Sin Man, AC

Dr Lau Chun Wing, AC
Lau Lan, WM
Nora Kwok, DOM
Dr Yan Wing Wa, COS
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