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VIEM PHOI THO MAY

-Viém phdi bénh vién (HAP) nhiém tring nhu
md phdi do cac tac nhan bénh vién xuat hién &
bénh nhan nhap vién > 48 gio.

-Viém phoi thd may (VAP) viém phdi bénh vién
o bénh nhan thd may trén 48 gio.

-VViém phdi lién quan dén dwdng thé nhan tao.



VIEM PHOI THO MAY

- Ty 1é t&r vong cao 25 - 50 %

- Ty suat mac méi khoang 10 — 25 % bénh ICU
- Uoc tinh VAP tang

»3% N1 — Nb

»2% N5- N10

» 1% cho cac ngay con lai

- 50% & bé&nh nhan chan thwong ton thwong
nao

-1 VAP =9.969 %




NGUYEN NHAN

-Day thé va cac b phan trén duwdong tho
-Chat tiét tir dwdng thd nhan tao trén bong
chen (chat tiét tiw hau hong)

- Nép gap doc ciia bong chén khi bom béng
-Viém phoi th may s&m va mudn

Inflated cuff

Longitudinal
\ channel in inflated
cuff




NGUYEN NHAN

Environment
Other patients

|

Staff

|

Patient’s flora (skin,
nose, sinus, digestive
and urogenital tract

|

Distant site of
infection

Direct
contact

y

Devices Enteral nutrition
Oropharyngeal .| Stomach and
flora duodenum
Aspiration
Airborne
r / Air
Lower Respiratory Ventilator circuit
Tract

Bloodborne

Pneumonia




TAC NHAN

- Puwdng thé binh thwdng :Streptococci,
Haemophilus, ky khi

- Chuyén vij phd vi khuan hau hong sang vi
khudn Gram am va S.aureus

Alcoholism

Antibiotic therapy

Diabetes mellitus

Hypoxemia

Bronchoscopy

Intubation

Tracheostomy

Chest tube thoracostomy

Hypotension

Nasogastric tubes/enteral
feedings

Acidosis

Malnutrition

Azotemia

Preceding viral infection

Leukocytopenia

Surgery

Leukocytosis

Underlying illness

Underlying pulmonary
disease

Nasal intubation

Gastric alkalinization

Supine position

Immunosuppression

Radiation/scarring

Malignancy

Coma

Circuit/airway manipulation
(£72-hour circuit changes)

Severe illness (Acute
Physiology and Chronic
Health Evaluation
[APACHE]) >18
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Gram-Negative Aerobes
Pseudomonas aeruginosa
Klebsiella pneumoniae
Escherichia coli
Enterobacter spp.

Serratia marcescens
Acinetobacter calcoaceticus
Proteus mirabilis
Haemophilus pneumonia

Gram-Positive Aerobes
Legionella pneumophila
Staphylococcus aureus
Streptococcus pneumoniae

Gram-Negative Anaerobes
Bacteroides fragilis

Fungi

Candida albicans

Others

Severe acute respiratory syndrome (SARS) virus
Influenza A virus




TAC NHAN
Clinical Infectious Diseases e
aIDSA il

A Systematic Review and Meta-analysis of Ventilator-
associated Pneumonia in Adults in Asia: An Analysis of
National Income Level on Incidence and Etiology

Ana Bonell,| Ryan Azarrafiy,} Vu Thi Lan Huong,] Thanh Le Viet,| Vu Dinh Phu,} Vu Quoc Dat,| Heiman Wertheim,}{ H. Rogier van Doorn,|
Sonia Lewycka,| and Behzad Nadjm|

- 1/1/1990 dén 17/08/2017

- Tan suat VAP thay dbéi tr nwéc thu nhap cao 9.0/1000 ngay thd may >
trung binh thap 15.2/1000 ngay th& may > thu nhap thap 18.5/1000
ngay thé may

- A.baumannii 26 %, P.aeruginosa 22%, S.aureus 14 %

- Khang Carbapenem 57.1 %
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CHAN POAN

CDC
e VViém ph6i bénh vién
1998
e VViém phai lién quan chdm séc y té
e VAP: Early <96 gi¢o Late >96 gi® nhap ICU, thd may
N
e HAP, VAP, HCAP
e VAP viém phdi & bénh nhan théd may > 48 gi® )
4 4 4 ? Vé \
e VAE: bién c6 lién quan dén tho may
e VVAC, IVAC, PVAP )



CHAN POAN

CDC 2013

- Tinh trang lién quan dén thd may (VAC): tang FiO2
hon 20 % va PEEP tang 3 cm H20 so voi mue
FiO2 va PEEP 6n dinh trong 2 ngay qua

- Bién chirng th& may lién quan dén nhiém tring
(IVAC)

s Xay ra vao ngay 3 thé& may, trwwdc hoac sau tinh
trang giam oxy mau

“ T>38 /< 36 hoac WBC >12K/ul / WBC < 6K/ul

% Khang sinh m&i str dung = 4 ngay



CHAN POAN

CDC 2013

- PVAP: c6 thé viém phdi th& may

- Cay dich tiét hé hap dwong tinh thoa tiéu chuan

- Pam mu thoa tiéu chuan + cay dwong nhwng
chwa thoa tiéu chuan.

- Cay dich mang phoi, mé bénh hoc (+), Test
Legionella (+), chat tiet dwong ho hap (+)
Influenza, Parainfluenza, RSV, Adenovirus,
Corona virus, Metapneumovirus.



CHAN POAN

CDC 2013

Specimen collection/technique

Values

Lung tissue

0 10* cfu/g tissue*

Bronchoscopically (B) obtained specimens
Bronchoalveolar lavage (B-BAL)
Protected BAL (B-PBAL)

Protected specimen brushing (B-PSB)

0 10 cfu/ml*
0 10% cfu/ml*
0 103 cfu/ml*

Nonbronchoscopically (NB) obtained (blind)
specimens

NB-BAL

NB-PSB

010% cfu/ml*
0 108 cfu/ml*

Endotracheal aspirate (ETA)

0 10° cfu/ml*

cfu = colony forming units, g = gram, ml = milliliter
*QOr corresponding semi-quantitative result.
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Probability 100
(%)
80 -
60 -
40

20

Log CFU/ml

CFU, colony-forming units. Pneumonia; ------ No pneumonia.
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TASK FORCE REPORT
ERS/ESICM/ESCMID/ALAT GUIDELINES

Technique Example

Invasive Fibre-optic bronchoscopy with protected specimen brush®
Fibre-optic bronchoscopy with alveolar lavage®
Lung biopsy and tissue culture

Noninvasive Simple culture of endotracheal aspirate (qualitative)
Quantitative culture of endotracheal aspirate®”
Blind culture with protected/plugged telescopic catheter”
Blind protected specimen brush®
Blind alveolar lavage®

#. samples obtained by these methods require quantitative cultures.




CHAN POAN

+ N Cochrane
so? Library

Cochrane Database of Systematic Reviews

Quantitative versus qualitative cultures of respiratory

secretions for clinical outcomes in patients with ventilator-
associated pneumonia (Review)

Berton DC, Kalil AC, Teixeira PJZ

-5 RCT gdm 1367 bé&nh nhan

- Gitra cay dinh lwong va dinh tinh khéng co sw khac biét vé ty
& t&* vong RR=0,91; 95 % CI 0.75-1.11

- Khdéng gidm ty I& t& vong, thdi gian nam hoi strc, thay dbi
khang sinh & 2 nhém Invasive va Non-invasive



CHAN POAN

Should Ventilator-Associated Events become a Quality Indicator
for ICUs?

Michael Klompas MD MPH and Lorenzo Berra MD

Pros

VAE definitions are objective, reproducible, electronically  Khach quan

computable, and amenable to automation.

First tier of the VAE framework is conceptually very simple to define

and explain (change in PEEP or F\ ).

* Twong quan voi tir vong
Nhiéu nguyén nhan

VAEs strongly and consistently associated with increased mortality. khéng chi viém ph6|
VAE definitions expand the focus of surveillance and prevention to . Ngén ngL‘jJa VAE = best

include multiple causes of deterioration in ventilated patients, not

just pneumonia.

There i1s mounting evidence that VAEs can be prevented and that

practices in ICU
« Phan tich nguyén nhan

preventing VAE:s is associated with less time to extubation and géC

other objective benefits.

 Hegp tac cac khoa phong

Best practices to prevent VAEs highly aligned with best practices in

critical care.

VAEs provide a tangible focus for root cause analyses to explore
local factors that may be modifiable to improve outcomes for

ventilated patients.

VAE surveillance and prevention encourages cross-collaboration
between multiple disciplines (physicians, nurses, infection control,
respiratory therapy, pharmacy, physical therapy, etc).
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for ICUs?

Should Ventilator-Associated Events become a Quality Indicator

Michael Klompas MD MPH and Lorenzo Berra MD

Bac si chwa quen

IVAC & PVAP phtrc tap
PPV clia VAE doi voi
VAP thap

VAE s6t nhiéu cas VAP
Thong so6 cai dat khdng
phan anh sinh ly hé hap
Viéc tdng théng sd6 may
thé doi khi co lgi cho BN
VAE phan anh do nang
clia bénh hon Ia bién
chirng

Cons

VAE is an unfamiliar entity to most clinicians (no gestalt sense as to
what it means).

The second and third tiers of the VAE framework (IVAC and
PVAP) are complicated to explain and automate.

VAE surveillance misses many traditionally defined VAPs.

Positive predictive value of VAE for VAP is low.

Ventilator settings are poor and indirect measures of respiratory
physiology.

Sometimes raising ventilator settings can be good for patients.

Some VAEs may better reflect the natural history of severe illness
rather than potentially preventable complications.

VAE surveillance requires infection preventionists to grapple with
new sources of data (ventilator settings) and practices of care
(ventilator management, sedation management, fluid management)
that are unfamiliar to them.

VAE detection can be averted by manipulating ventilator settings in
trivial ways.

Extent of VAE preventability unknown. It is unlikely that all VAEs
can be avoided.
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Clinical /nfect/ogs"m?@dslélfec"ws Diseases Advance Acce{g_} .

: urllsgd July14m
IDSA GUIDELINE I

Management of Adults With Hospital-acquired and
Ventilator-associated Pneumonia: 2016 Clinical Practice
Guidelines by the Infectious Diseases Society of America
and the American Thoracic Society

Andre C. Kalil,"® Mark L. Metersky,>® Michael Klompas,a"l John Muscedere,® Daniel A. Sweeney,® Lucy B. Palmer,” Lena M. Napolitano,B Naomi P. 0'Grady,
John G. Bartlett,"® Jordi Carratala," Ali A. El Solh,” Santiago Ewig," Paul D. Fey," Thomas M. File Jr,” Marcos I. Restrepo,'® Jason A. Roberts,"'®
Grant W. Waterer," Peggy Cruse,’ Shandra L. Knight® and Jan L. Brozek?'

s HAP/VAP, we recommend using clinical criteria alone, rather
than combine with

« PCT (strong recommendation, moderatequality evidence)

« Bronchoalveolar fluid STREM (strong recommendation,
moderate-quality evidence)

« CRP (weak recommendation, low-quality evidence),

* Modified Clinical Pulmonary Infection Score (CPIS) (weak
recommendation, low-quality evidence)

.......... to decide whether or not to initiate antibiotic therapy.

9
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Clinical Diagnostic Strategies of VAP

Radiographic Laboratory Evidence

Blood count of wlute blood
cell not more than 4 or at
least 12 = 10° cells‘mm?

If there is underlying pulmonary
or cardiac disease, two senal x-
rays demonstrating at least one
of the following:

# MNew or progressive infiltrate
# Consoldation

= Cavitation

[f there 15 no underlying
pulmonary or cardiac disease,
one defimtive imaging test
result 15 acceptable

Clinical Evidence

Temperature < 36°C or = 38°C
New onset or increase of
purulent aspirates

Wheezing, rales, or thonels
Apnea, tachypnea, nasal flanng
with retractions of the chest
wall or nasal flanng with
grimting

» Worsening gas exchange

(oxygen desaturation, or
mcreased oxygen requirement,
or increased ventilator demand)
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CPIS

CPIS points 0 1 2

1. Tracheal secretions Rare Abundant Abundant + Purulent
2. Chest X-ray infiltrates No infiltrate Diffused Localized

3. Temperature, °C >36.5and <384 >38.5and <389 >39 0or <36

4. Leukocytes count, >4,000and < 11,000 <4,0000r= 11,000 < 4,000 or > 11,000 +

per mm3 band forms > 500

5. PaO,/FiO,, mmHg > 240 or ARDS < 240 and no evidence of
ARDS

6. Microbiology Negative Positive




PHONG NGUA

-TOI THIEU XAM LAN
> NIV
» Thr nghiém thé tw nhién
»Giam, ngwng an than moi ngay
»Cai may thé som



PHONG NGUA

Noninvasive Positive-Pressure Ventilation

and Ventilator-Associated Pneumonia

RESPIRATORY CARE ® JuLy 2005 VoL 50 No 7

Patients (n)

Pneumonia Rate (%)

Study Patient Population Design
NPPV Control NPPV Control
Brochard et al® COPD exacerbation Randomized controlled trial 43 42 5 17
Guerin et al!! Medical intensive care unit Prospective cohort 30 199 0 8
Antonelli et al'? Acute hypoxemic respiratory failure Randomized controlled trial 32 32 3 25
Nava et al'3 Intubated COPD patients randomized to Randomized controlled trial 25 25 0 28
extubation and NPPV or remained
intubated
Nourdine et al'* All mechanically ventilated patients during Prospective cohort 129 607 0 13
study period
Antonelli et al'> Acute respiratory failure in patients with Randomized controlled trial 20 20 10 20
solid-organ transplantation
Hilbert et al'® Acute respiratory failure in Randomized controlled trial 26 26 8 23
immunocompromised patients
Girou et al'” Medical intensive care unit Matched case control 50 50 8 22
Carlucci et al! All mechanically ventilated patients during Prospective cohort 65 380 2 19
study period
Keenan et al'® Post-extubation respiratory failure Randomized controlled trial 39 42 41 40
Ferrer!? Persistent weaning failure Randomized controlled trial 21 22 24 59
Ferrer?© Acute hypoxemic respiratory failure Randomized controlled trial 51 54 10 24

A meta-analysis combining the data from the 12 studies reviewed shows a
benefit for NPPV (RR 0.31, 95% CI1 0.16 to 0.57, p 0.0002)



PHONG NGUA

-TANG CUONG CHAM SOC RANG MIENG
»Cham so6c rang miéng thwong qui
»Cham s6c rang miéng chuyén nghiép
»Lam sach: niém mac miéng, rang, lwoi, nwou
»Lam sach bang Chlorhexidine 2% vs 0,2 % ?



PHONG NGUA

Western burnd of Nursing Research
2019, Vol. 41(6) 901-919

Oral Chlorhexidine © The Author(s) 2018
. . Article reuse guidelines:

A gal n St Vent | I a.t O I’ = ub.com; ournas l;:Jm|55|on
) ) DOI: 10.1177/0193945918781531
Associated Pneumonia LS sEeenUh comFOmEIWH

and Microbial ®SAGE

Colonization in Intensive
Care Patients

10 nghién cu 01/2010 dén 12/2017

Elem Kocagal Gi_'!lerz1 Két CIUé

and Gtlengin T _Chiohexidine 0,2 % >> kem danh rang, NS
-3 nghién ctru str dung Chlohexidine 0,2 %, 2%
giam ty 1& viém phdi thé may
-Vi khuan it hon & nhém s&r dung Chlohexidine 2 %
so v&i 0,2 % va NS



PHONG NGUA

- LAM SACH CHAT TIET VUNG HAU HONG
»Meta-analysis 20 nghién ctru giam VAP 45 %
»NOoi khi quan
>Ap lwc bong chén 20 — 30 cmH20
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RESEARCH Open Access

Subglottic secretion suction for preventing @
ventilator-associated pneumonia:

an updated meta-analysis and trial

sequential analysis

Zhi Mao'", Ling Gao®", Guogi Wang®', Chao Liu", Yan Zhao', Wanjie Gu”, Hongjun Kang' and Feihu Zhou'"

a SSS Non-SSS Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed. 95% CI Year M-H, Fixed, 95% CI
Mahul 1992 9 70 21 75 5.0% 0.46 [0.23, 0.93] 1992
Valles 1995 14 76 25 77 6.1% 0.57 [0.32, 1.01] 1995
Kollef 1999 8 160 15 183 3.4% 0.61[0.27, 1.40] 1999 T
Bo 2000 8 35 15 33 3.8% 0.50 [0.25, 1.03] 2000 -
Smulders 2002 3 75 12 75 3.0% 0.25[0.07,0.85] 2002 — -
Girou 2004 5 8 6 10 1.3% 1.04 [0.50, 2.18] 2004 N
Liu QH 2006 14 41 30 45 7.0% 0.51[0.32, 0.82] 2006 -

Liu SH 2006 3 48 10 50 2.4% 0.31[0.09, 1.07] 2006 - 1
Lorente 2007 11 140 31 140 7.6% 0.35[0.19, 0.68] 2007 -
Bouza 2008 12 345 19 359 46% 0.66 [0.32, 1.33] 2008 - 1
Zheng 2008 9 30 16 31 3.9% 0.58 [0.31, 1.11] 2008 1
Yang 2008 12 48 20 43 5.2% 0.54 [0.30, 0.97] 2008 -
Lacherade 2010 25 169 42 164 10.5% 0.58 [0.37, 0.90] 2010 -
Seyfi 2013 4 40 7 40 1.7% 0.57 [0.18, 1.80] 2013 - 1
Tao 2014 52 102 34 47 11.5% 0.70 [0.54, 0.91] 2014 -
Safdari 2014 10 38 18 38  4.4% 0.56 [0.30, 1.04] 2014 |
Damas 2014 15 170 32 182 7.6% 0.50 [0.28, 0.89] 2014 -
Koker 2014 5 23 10 28 2.2% 0.61[0.24, 1.63] 2014 -
Gopal 2015 13 120 25 120 6.2% 0.52[0.28, 0.97] 2015 -
Deem 2016 9 34 10 32 2.5% 0.85[0.40, 1.81] 2016 I
Total (95% CI) 1772 1772 100.0% 0.55 [0.48, 0.63] ¢

Total events 241 398 . . . .

Heterogeneity: Chiz = 12.71, df = 19 (P = 0.85); I? = 0%

Test for overall effect: Z = 8.39 (P < 0.00001) 0102 05 1 2 5 10

Favours SSS Favours non-SS¢
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-GIAM XAM NHAP CHAT TIET TU DA DAY
»Pau cao 30 do
»PEEP it nhat 5 cmH20
» Tranh cang da day
» Probiotics ?
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Supine body position as a risk factor for nosocomial pneumonia in
mechanically ventilated patients: a randomised trial

Mitra BDrakulovic, Antoni Torres, Torsten T Bauer, Jose M Nicolas, Santiago Nogué, Miquel Ferrer

Impact of patient position on the incidence of
ventilator-associated pneumonia: A meta-analysis of
randomized controlled trials

Vangelis G Alexiou MD?, Wrettos |erodiakonou MD?,
George Dimopoulos MD, PhD, FGOP*®, Matthew E Falagas MD, Mc, DSc® ¢ 9%

» 7 RCTs included in the meta-analysis. the odds of developing
clinically diagnosed VAP were significantly lower among
patients positioned semirecumbently 45° compared to
patients positioned supinely (OR =0.47; 95% ClI, 0.27-0.82;
337 patients)
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-NGUYEN TAC VE SINH CHUNG
- Tuan tha rira tay tot, vé sinh xung quanh
- Hut dam kin
- Day thd khdéng thay thwdng quy
- Loai bo nwdc dong trén day tho

- Dung cu phun khi dung phai dwoc rira bang
nwoc vO khuan hoac nwd'c mudi githa cac lan
diéu tri va dé kho rao
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TASK FORCE REPORT
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HAP/VAP: assess risk for MDR pathogens and mortality

Low MDR pathogen risk and High MDR pathogen risk and/or

low mortality risk#

>15% mortality risk

No septic shock

Septic shock

Antibiotic monotherapy:

ertapenem, ceftriaxone,

cefotaxime, moxifloxacin
or levofloxacin

Single Gram-negative
agent (if active for >90%
Gram-negative bacteria in
the ICU)
+MRSA therapy

coverage
+MRSA therapy

Dual Gram-pseudomonal
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