Kiém soat & nhiém mdi trwdng
trong co so' y té

PGS.TS. Lé Thi Anh Thw
Chu tich H6i Kiém soat Nhiém khuan TP.HCM
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MOI truong

e Nuéc
e Khi
e Bé mit



MOI triwo'ng la mot trong nhirng
nguyen nhan chinh lay truyén cac
vi sinh vat trong bénh vién

e Nhiéu bang chirng cho thay rang bé mat méi
trwdng va vat dung bi nhiém gdp phan quan
trong trong lan truyén cac nhiém khuan bénh
vién, dac biét cac vi khuan khang thudc nhw
MRSA, VRE, CD, va Gram am da khang



Théi gian ton tai cia VK trén bé mat méi trwong

Table |: Persistence of clinically relevant bacteria on dry inanimate surfaces.

Type of bacterium

Duration of persistence (range)

Reference(s)

Acinetobacter spp.

Bordetella pertussis

Campylobacter jejuni

Clostridium difficile (spores)
Chlamydia pneumoniae, C. trachomatis
Chlamydia psittaci

Corynebacterium diphtheriae
Corynebacterium pseudotuberculosis
Escherichia coli

Enterococcus spp. including VRE and VSE
Haemophilus influenzae

Helicobacter pylori

Klebsiella spp.

Listeria spp.

Mycobacterium bovis

Mycobaaerium tuberculosis

MNeisseria gonorrhoeae

Proteus vulgaris

Pseudomonas aeruginosa

Salmonella typhi

Salmonella typhimurium

Salmonella spp.

Serratia marcescens

Shigella spp.

Staphylococaus aureus, including MRSA
Streptococcus pneumoniae

Streptococcus pyogenes
Vibrio cholerae

3 days to 5 months

[18, 25, 28, 29, 87, Bﬁj

3 -5 days

up to & days

5 months

= 30 hours

|5 days

7 days — & months

[89, 50]
[21]
[92-94]
[14, 95]
[90]
[90, 96]

|8 days
1.5 hours — |6 months

[21]
[12, 16, 17,22, 28, 52, 90, 97—99]

5 days — 4 months
|2 days
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[9.26, 28, TOU, T0T]
[90]
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2 hours to > 30 months

=1
[12. 16, 28, 52, 90]

| day — months
> 2 months

| day — 4 months

| — 3 days

| —_— —} .I"Q}.I'E

[15, 90, 102]
[13,90]
[30, 90]

[24. 27, 90]
[90]

6 hours — |16 months; on dry floor: 5 weeks

[12, 16, 28, 52, 99, 103, 104]

6 hours — 4 weeks

|0 days — 4.2 years

| day

3 days — 2 months; on dry floor: 5 weeks

[90]
[15, 90, 105]
[52]

[12,90]

2 days — 5 months
7 days — 7 months

[90, 106, 107]
[9. 10, 16, 52, 99, 108] |

| — 20 days
3 days — 6.5 months
| — 7 days

[90]
[90]
[90, 109]

Kramer A, “How long do nosocomial pathogens persist on inanimate surfaces? A systematic review”, BMC Infect Dis, 2006; 130 (6): 1-

8.




Phong bénh c6 BN nhiem trudc d6 sé lam
tang nguy co cho BN ké tiep

MRSA (Huang ef al.)"®

VRE [Huang af al.)'®

P. aarnunginasa (Msair of all)*
VRE (2 waeks) (Drees of al. )"
VRE' (Draas af al )3

C. difficiie [Shaughnessy af al)™"

A. baumannii (Mseair af ai.)’

1 2 3
Difference in risk

Fig 1. Chart showing the increased risk associated with the prior room oooupant. The
figures of difference in risk are unadjusted based on raw data. Several of the studies
induded adjusted measures of risk, but these were not included because of differences
in study design. * Any patient infected or colonized with VRE in the two weeks prior to
admission. ' The immediate prior room ocoupant was known @ be infected or colo
nized with VEE.

Otter, et al, “Evidence that contaminated surfaces contribute to the transmission of hospital pathogens and an overview of
strategies to address contaminated surfaces in hospital settings”, Am J Infect Control, 2013; 41: S6-S11.




Nhirng bang chuwng vé lién quan gilra mOi
tredng 6 nhiém va nhiém khuan bénh vién

Nhiéu vu dich lay truyén Acinetobacter xay
ra do cac bé mat cua vat dung st dung
trong bénh vién bi nhiém khuan nhuw:

e Givong bénh: Ném givdng, thanh givong
e Xe lan, man ctra

e Dung cu hd hap

e May tinh

e Tay nam clra

e DO noi that khac



Nhirng bang chirng vé lién quan gitra moi
trrong nhiém va nhiém khuan bénh vién

Cé thé sbng dai ngay trong mdi trudng

Thwong xuyén phan lap dwoc trong phong bn
C6 bang chirng 1a nguy@n nhan tao dich NKBV
Tim thay trén tay nhan vién y té

Tay nhan vién nhiém VSV c6 thé lay truyén VSV
Merc d6 6 nhiém ctia méi trwdng lién quan dén
tan suat tay nhan vién 6 nhiém

Tan suéat 6 nhiém méi trwdng lién quan dén ti 1&
nhiém khuan

Nam vién tai phong bénh nhiém trwdc do sé
tdng nguy co’ nhiém bénh

Tang cwdng lam sach moéi trwedng gidp lam giam
ti 1& NKBV

Weber DJ, Rutala WA, etal. Am J Infect Control 2010,38(5 suppl 1):525-33



C4c vi sinh vat lay truyén nhu thé nao
trong mOi trrong bénh vién

Cac nooeng lady truyean chinh
® Qua tieap xuuc

® Qua gioit baén
® Qua giot khi dung



TRUYEAN BEANH DO TIEAP XUUC

© Original Artist

o Tiép XL,]C trl:l’c tiép tiép Reproduction rights obtainable from

www. CartoonStock™om

xuc gitra da & da

e Tiép xtc gian tiep: tiep
xuc qua vat trung gian
truyén bénh

— thiét bi bi nhiém
LU RUEVAEL]




Truyean beanh qua Truyean beanh qua
gioit baén nooeng khoang khi

Gioit phaan tod > 5 um Gioit phaan tol < 5 um

‘ Boac hoi

<
<4

Noai khi tredn 50 m

R 0.06-1.5cm/giaa
Khoaling 1 m J slaay

A
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Wei J., Li Y., “Airborne spread of infectious agents in the indoor environment”, Am J Infect
Control, 2016; 44: S102-S108.




Short-range
Droplet-borne route airborne route

Tran.smltted i Transmitted by aerosols
Medium or large

droplets

Long-range
airborne route
Transmitted by aerosols

e

_—

D

fomite route
Ballistic trajectory of
large droplets

e Large droplets (=100 pym) : Fast deposition due to the domination of gravitational force
*  Medium droplets between 5 and 100 pm
Small droplets or droplet nuclei, or aerosols (< 5 um): Responsible for airborne transmission

Fig 4. Illustration of different transmission routes. Small droplets (<5 um), sometimes called aerosols, are responsible for the short-range airborne route, long-range air-
borne route, and indirect contact route; large droplets are responsible for the direct spray route and indirect contact route.

Wei J., Li Y., “Airborne spread of infectious agents in the indoor environment”, Am J Infect Control, 2016; 44: S102-S108.




NC sw twong quan gidra 6 nhiém moi
trrong va NKBV

A. Baumanii

Enterococcus spp

Klebsiella

Tap khuan

Am




Xl ly 6 nhiém moi tredng
la can thiet!

e Giam lay truyén cac vi khuan NKBV,

dac biét cac vi khuan da khang
e Giam s dung KS
e Giam dé khang KS

e Giam chi phi diéu tri



Thach thire trong vé sinh mal treong

e Lam sach, khu khuan bé mat thuwdng khdng
dam bao mdrc do gidm lay nhiém méi trwdng

e Lam sach cudi ciing khong théa dang lam bn
tiép theo c6 nguy co bi nhiém



Vé sinh bé mat chwa théa dang

e Giwdng bénh, dém, xe day, bang
ca...khong dwoc lam sach va khr
khuan thuwdng xuyén

e Chwa c0 quy trinh lam sach va khtr
khuan toan dién, dong bd bé mat va vat
dung cta cac bn nhiém VSV quan
trong, vd bn da khang thudc
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Source: PC Carling et al, SHEA 2007 and ICHE 2008;29:1



Thoroughness of Environmental Cleaning
Carling et al. ECCMID, Milan, Italy, May 2011
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J Hozp Infect. 2006 Feb;82(2).187-54. Epub 2005 Nov 14,

Environmental reservoirs of methicillin-resistant Staphylococcus aureus in isolation
rooms: correlation with patient isolates and implications for hospital hygiene.

sexon T, Clarke P, OMeill E, Dillane T, Humphreys H.

Department of Infection Control, Beaument Hospital, Dublin, Ireland.

J Hozp Infect. 2011 Sep 5. [Epub ahead of print]
Presence of biofilm containing viable multiresistant organisms despite terminal cleaning
on clinical surfaces in an intensive care unit.

Vickery K, Deva A Jacomhs A Allan J, Valente P, Goshell 1B,

e Tilé dwong tinh MRSA dwong tinh cao trén bé mat cac vat
dung: 269/502 (53.6%) mau bé mat, 70/250 (28%) mau khéng khi
va 102/251 (40.6%) trén cac dia

e Sw hién dién cua biofilm trén bé mat cac vat dung ngay ca sau

khi da Iam sach



Cross-transmission of multidrug-resistant Acinetobacter baumannii clonal strains causing
episodes of sepsis in a trauma intensive care unit.

Markogiannakis A, Fildisis G, Tsiplakou 5, [kona wtsoukou A Pournaras 5, Manaolis EN, Balto

Department of Bazic Sciences, School of Health Sciences, University of Athens, Greece.

J Infect Dev Ciries. 2010 Jun 3;4(5):282-91.

Role of intensive care unit environment and health-care workers in transmission of
ventilator-associated pneumonia.

8 Pseudomonas aeruginosa. 6
Acinetobacter baumannii tim thay tai ICU
lién quan dén VPBV



Giai phap
- Tang cwong vé sinh mol triwong, ve sinh

bé mat cac vat dung

- Cai thién théng khi, dac biét tai cac noi
nguy co cao

- Tang cwong giam sat

- Ung dung ky thuat ma&i trong khw khuan
mOoi treong



Yéu cau moi trwong phong mod

e - Ap lwc dwong doi v&i ving ké can va
hanh lang > 3 pa
- Hé thong trao doi khi méi gi®» toi thiéu
> 15 ACH (do & gilra phong cach tran
nha 2.5 - 3 mét)
- Khi dwoc dwa vao tir trén tran va hut
ra dwoi san

e - Loc tat ca khoéng khi twoi va quay
vong lai bang hé thong loc HEPA filter,
hiéu qua loc toi thiéu phai 90%



Y&u cau mdi trwdng phong mod

e Nhiét do: < 22° C

e DO am: 30-60%

e Toc dd gio (m/s): 0.3 ms-1 (phong kin),
0.2 (phong ho)

e Bui kich thwéc hat 5 um (TB): (don vi
hat/ft3): dwoi <1000 hat/ft> khong khi
(khong khi sach cap d6 C)



YEAU CAAU CHO PHO@NG MOA SIEAU SAICH

e Khi lou chuyean:
— 0.3 m/giady (phogng kin), 0.2 meut/giaay (phogng hoi)
® Noang ihoa vi sinh vaat:
: soa VSV oui vo tri 1 meut cauch sagn
nhag <1khuum VK/m3,
: soa VSV o0 vo tri ngang bagn moa
<10 khuum VK/m?3
: soa VSV 64 moai gouc
phogng <20 khuum VK/m3



Yéu cau méi trwudng phong ICU

e Hé thong trao doi khi méi gi®» toi thiéu > 12
ACH (do & gitra phong cach tran nha 2.5 - 3
met)

e Khi duwoc dwa vao tir trén tran va hat ra dwdi
san

e Loc tat ca khong khi twoi va quay vong lai
bang hé thdong loc HEPA filter, hiéu qua loc toi
thiéu phai 90%

e Hé thong théng khi hay may lanh can phai co
hai lwdi loc véi hiéu qua toi thiéu cla lwdi loc
11a 30% va lvdi loc 2 1a 90%.



Yéu cau méi trwudng phong ICU

e Nhiét do: <22°C

e D6 am: 30-60%

e Bui kich thwoe hat 5 um (TB): (don vi hat/ft3):
duwéi <1000 hat/ft3 khéng khi (khéng khi sach
cap dé C)

e Tiéu chuan vi sinh:

— Phong trong <35/ m3 (bcpm-3)

— Phong c6 ngudi <100 bcpm-3 (bacterria carrying
particles per m3 khong khi. )

— Khéng c6 nam, khéng c6 tu cau vang.



Dien tich san
Cho 1 giwvong trong phong chung 20 m?
Cho 1 phong cach ly nhé 32,5 m?

Khoang cach téi thiéu gitra cdc 1 m
givong

Phong cach ly: s6 givong 1:6

Bé mit: san nha, tran nha. .. Tron, it khe ke, dé
dang lau chu
Khu vuc dung cu sach 10-15 m?

Khu vuc dung cu do 20m?




Cac ky thuat mai trong khw khuan moi
trrong

Loc va khw khuan khoéng khi: Trung tam hoac
cuc bo

- Hé thong loc tinh HEPA
- Két hop khw khuan bang UV

- Két hop v&i cac hoat tinh khw khuan khac
nhw cation Bac, plasma



Khi trao d6i mdi gio thoa dang cé thé hoa
loang cac giot khi dung duong ho hap

Qua trinh |% phan tir khi dung theo sé luéng khi trao

thong khi | déi méi gier (ACH)

(phut) 6 9 15 18 21 24
0 phut [ 100% 100% 100% 100% 100% 100%
5 phat | 61%  47% 29%  22%  17%  14%
10 phat | 37%  22% 8% 5% 3% 2%
15 phat | 22%  10% 2% 1%  <0.1% 0.3%
30 phat | 5% 1% <0.1% <0.1% 0% 0%
45 phat | 1% 0.1% 0% 0% 0% 0%
60 phat | 0.3% <0.1% 0% 0% 0% 0%

Environmental Ventilation: Respiratory Infection Control in Health Care Facilities 6—30
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HEA THOANG OANG THOAI - PHIN LOIC
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Enzyme
Medium Filter Sterilization
Hepa Filter

Antibiotic
Free Filter
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LTC Low Tempe-
rature Catalyze
Deodorant Filter

Uv Lamp
Sterilization and
Deodorant Filter

First Light
Catalyze Filter
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2nd Light
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Céc ky thuat maéi trong khw khuan
mOi trrong
e Khw khuan bé mat

Khuyén cao lam sach bang may khiv
khuan doéi voi vat dung nhiéu khe ké

e Cac dang phun swong bé mat qua
dwong khéng khi
— Hydrogen peroxide
Khéng khuyén cao sw dung formal



Nhirng van dé lam giam hiéu qua
khw khuan mai trwdng

e Khu khuan khéng khi:
— S6 ludng khi trao doi
— Nguwoi ra vao
— S0 lvong Nnguoi
e Khu khuan bé mat qua dang phun swong:
— Lam sach bé mat trwdc khi phun
— Chi c6 hiéu qua dbi voi bé mat vira dwoc khw
Khuan






Giam sat moi trvong

AR,







Két luan

e Can quan tam dén van dé 6 nhiém
moi triro'ng trong co’ so’ y té

e Can nhieu giai phap dong bé dé lam
sach méi trirorng hiéu qua





