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ABSTRACT

Background: Hospital acquired infection controlin intensive care units remains a major challenge
because the air environment is highly susceptible to contamination by microbial aerosols posing a
significant risk of cross infection for critically ill and immunocompromised patients.

Objective: To evaluate the effectiveness of air purifiers in reducing microbial density in the air at
the Neurosurgical Intensive Care Unit, Cho Ray Hospital.

Methods: A cross-sectional intervention study was conducted with 162 air samples collected
before and after installation of air purifiers from February 2022 to September 2022. Microbial
density was quantified by culture-based methods and expressed in CFU/m?.

Results:. The total aerobic bacterial count decreased significantly after the intervention, with the
most notable reduction observed at week 1 and month 2. The densities of Coagulase-negative
Staphylococcus and Bacillus spp. also declined and remained stable throughout the follow-up
period. Mold spores decreased progressively after the second week when room temperature was
stabilized. Importantly, pathogenic bacteria such as Pseudomonas aeruginosa and Klebsiella spp.
markedly decreased after one week and were no longer detected at subsequent time points.

Conclusion: Air purifiers effectively improved air quality in the intensive care setting, particularly
in reducing clinically significant airborne pathogens.
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TOM TAT
Pat van deé: Kiém soat nhiém khuin bénh vién tai cac don vi hdi sirc tich cuc la thach thic 16n do

moi trudng khdng khi d& 6 nhiém bdi cac hat khi dung chira vi sinh vat, gy nguy co’' nhiém khuan
chéo cho nhém ngudi bénh nang, suy giam mién dich.

Muc tiéu: Danh gia hiéu qua ciia may loc khong khi trong viéc giam mat do vi sinh vat trong khong
khi tai khoa H6i siic Ngoai Than Kinh, B&nh vién Chg Ray.

Pa&i tugng va phuong phap nghién ciru: Nghién clitu mé ta cat ngang cé can thiép, thu thap 162
mAau khdng khi trudc va sau khi dat may loc trong thoi gian tir thang 2/2022 dén thang 9/2022. Céc
mAau dudc nudi cay va dinh luong mat dé vi sinh vat theo don vi CFU/m®.

K&t qua: Tang s6 vi khuan hiéu khi ghi nhan giam sau khi l3p dat may loc khéng khi, véi gid tri tir 188
CFU/m® trudc can thiép xuéng 100 CFU/m?® sau 1 tuan va 66 CFU/m® sau 2 thang theo dbi, dac biét
ré nhat vao tuan th 1 va thang thr 2. Mat d6 Coagulase-negative Staphylococcus va Bacillus sp.
cling gidm va duy tri 6n dinh trong giai doan theo déi. Nédm mé&c giam dan sau tuan th 2 khi nhiét
dd phong én dinh. C4c vi khuan gay bénh quan trong nhu Pseudomonas aeruginosa va Klebsiella
sp. giam sau 1 tuan va khdng con ghi nhan & cac thai diém tiép theo.

K&t luan: May loc khdng khi gitip cai thién chéat lugng moi truong khéng khi trong khoa hoi stre, dac

biét trong viéc loai bo tdc nhan gay bénh.

Tr khéa: May loc khéng khi, kiEm soat nhiém khuan, khoa hoi strc.

1. DAT VAN BPE

Kiém soat nhiém khuan bénh vién, dic biét tai cac khoa
hoi strc tich curc, la thach thirc quan trong trong thic hanh
ldm sang. Mai trudng khong khi tai khoa Hoi strc thudng bi
6 nhiém bai cac hat khi dung chira vi sinh vat tr dudng ho
hép, da, trang thiét bj va tlr cac thu thuat xam lan. Nhing
tédc nhan nay cé thé Lo ling trong khong khi va bam dinh
trén bé mat, lam téng nguy co nhiém khuan chéo cho ngui
bénh, dac biét & nhém ngudi bénh nang cé strc dé khang
suy giam. Tai khoa Ho6i sirc Ngoai Than Kinh, Bénh vién Chg
Ray, da s ngudi bénh sau phau thuat than kinh c6 thoi gian
nam vién kéo dai, thudng phai thd may va can thiép xam
(&n, ldam tang nguy co nhiém khuan bénh vién, trong dé cé
nhi&m khuan lién quan d&n méi trudng khéng khi.

May loc khéng khi véi hé théng loc HEPA va céng nghé khur
khudn da dugc chi*ng minh cé kha nang gidm mat do vi
sinh vat trong khong khi, gép phan cai thién chat lugng moi
trugng diéu tri va giam nguy co nhiém khuan [6]. Tuy nhién,
tai Viét Nam, bang chirng vé hiéu qua ¢ng dung may loc
khong khi trong méi truding hodi sirc chuyén khoa, dac biét
tai cac don vi hoi strc ngoai than kinh, con han ché.

*Tac gia lien hé

Xuat phat tir thuc tién d6, nghién clu dugc tién hanh
nhdm danh giad hiéu qua clia may loc khéng khi trong
viéc giam mat d6 vi sinh vat tai khoa Ho6i siic Ngoai Than
Kinh Bé&nh vién Cho Ray, tir dé cung cap cd s& khoa hoc
cho viéc ng dung va ma réng giai phap kiém soat nhiém
khuan trong bé&nh vién.

Muc tiéu nghién ctru: Danh gia hiéu qua ctia may loc
khong khi trong viéc giam mat do vi sinh vat trong khong
khi tai Khoa Hdi siic Ngoai Than Kinh, Bénh vién Chg Ray.

2. DOI TUONG VA PHU'ONG PHAP NGHIEN cU'U
2.1. Ddi twgng nghién ciru
Tiéu chuén lua chon

Tat cd mau khéng khi thu thap trong thdi gian nghién ctu
tai khoa trudc can thiép va sau can thiép may loc khéng
khi OPTIPURA.

Tiéu chuén loai trir

Mau khoéng khi cé dau hiéu nghi ngd ngoai nhiém.
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Mau khéng khi dugc 18y khéng dung theo quy trinh ky
thuat, khdng dam bao thé tich va diéu kién bao quan.

2.2. Phwong phap nghién cttu

Thiét k€ nghién ctru: Nghién clru ban thuc nghiém theo
mé hinh trudc—sau vdi do lap lai nhigu thoi diém, khong
cé nhom déi chirng.

Dia diém va thoi gian nghién ctu: Thai gian ti thang
2/2022 dén thang 9/2022 tai Khoa khoa Hoi strc Ngoai
Than Kinh vién Chg Ray.

2.3. C& mau, chon mau

Mau khéng khi dugc thu tai 3 vitri cd dinh trong phong bénh,
tuong Ung véi cac khu vue dai dién trong budng bénh.

Tai méi vi tri, mau dugc ldy & 3 d6 cao khac nhau gom:
Tang thap (<1 m so véi méat san)

Tangtrung (1-1,5 m, tugng (rng viing hd hap clia ngudi bénh)
Tang cao (>1,5m).

& mbi do cao thu 3 mau lap lai nham tang do tin cay cua
két qua.

Viéc thu mau dugc thuc hién trude khi ldp d&t may loc
khéng khi va sau can thiép tai cac thoi diém: 1 tuan, 2
tuan, 4 tuan, 8 tuanva 12 tuan.

Téng cong 27 mau dugc thu tai mbi thoi diém, bao gom 27
mau trudc can thiép va 135 mau sau can thiép, nang téng
s8 mau thu thap trong nghién ctiu l&n 162 mau.

2.4. Phuong phap thu thép sé liéu

S6 liéu duoc thu thap théng qua viéc &y mau khoéng khi tai
cac budng bénh trong Khoa Hbi strc Ngoai Than Kinh vao hai
thoi diém: trude khi l3p d&t may loc khéng khiva sau khi may
dugc van hanh lién tuc trong mét khoang thai gian 6n dinh.
M&u khéng khi dugc thu thap béng thiét bj (dy mAu khéng
khi vi sinh MiniCapt 100M (Particle Measuring Systems —
PMS, USA), hoat déng theo nguyén ly va dap (impaction),
trong dé khoéng khi dugc hit qua dau Ay mAu va vi sinh vat
dugc gilt lai truc tiép trén bé mat moi trudng thach.

Thiét bi dugc cai dat véi lvu lwgng hat 100 L/phat, mbi lan
&y mau thu 1000 L khéng khi (tuong duong 1 m°) trong
khoang 10 phut. Cac mau khéng khi dugc thu trén méi
trudng thach dinh dudng (nutrient agar) dé phat hién vi
khu&n hiéu khi va thach Sabouraud dextrose agar dé phat
hién ndm mdc va ndm men. Sau khi thu mau, céac dia
thach dudc 0 & 35-37°C trong 24-48 gid ddi vdi vi khuén,
va 25-28°C trong 48-72 gid d8i v4i ndm. S6 khuén lac phat
trién trén bé mat thach dugc dém va quy déi thanh mat do
vi sinh vat trong khéng khi theo cong thuc:

S8 khuén lac dém dudc

CFU/m®*= — —
Thé tich khéng khi lay mau
Trong nghién cttu nay, do thé tich ldy mau la 1 m®, mat do
vi sinh vat dugc biéu thi truc ti€p bang s6 khuan lac trén
mbi mét khéi khéng khi (CFU/ms). Tat ca di liéu dugce ghi
nhan theo biéu mau théng nhat va duoc kiém tra tinh day
du, chinh xac trudce khi dua vao phan tich.

Trong giai doan can thiép, buéng bénh dugc l3p dat may loc
khong khi OPTIPURA Massa (OPTIPURA, USA). Thiét bi hoat

déng dua trén cdng nghé tia cuc tim (UV) két hgp plasma
nang lugng cao, gilip bat hoat vi sinh vat va phan hly cac chéat
6 nhiém sinh hoc trong khéng khi. My c6 cong suat hoat dong
180 W, str dung hé théng dén UV tich hgp vdi tudi tho khoang
5000 gio. Thiét bi dugc dat tai vi tri trung tam clia budng bénh
nham t8i vu hda su luu thdng khong khiva duge van hanh lién
tuc 24 gid mdi ngay trong suét thdi gian nghién ctiu. Viéc bao
tri va kiém tra thiét bi dugc thuc hién dinh ky theo khuyén céo
cla nha san xuat nhdm dam bao hiéu qua hoat dong &n dinh.
2.5. Xir ly va phan tich sé liéu

S8 lieu dudc nhap va kiém tra trén phan mém Excel va phan
tich bang phan mém Stata 17. C4c bién dinh luong dugc mé ta
bang tan suat va gid tri mat do vi sinh vat (CFU/m®) tai cac thdi
diém trudc va sau can thiép. Su'thay d6i mat do vi sinh vat dugc
trinh bay theo xu hudng thdi gian thdng qua biéu dd mé ta. Do
dtr liéu dugc tdng hop theo tirng th&i diém Ay mAu, nghién ctiu
chuyéu str dung phan tich mo ta dé danh gia xu hudng thay ddi
mat dé vi sinh vat sau khi [3p dat hé théng loc khéng khi.

3. KET QUA NGHIEN cU'U

3.1. Pac diém vé mat dé vi sinh vat tai khoa HSNTK
trwdc va sau khi dat may loc khong khi
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Biéu dd 1. Téng s& vi khuan hiéu khi tai & cac thoi diém
can thiép (CFU/m®)

Nhan xét: Tong s6 vi khuan hiéu khi tai cac thdi diém sau
can thiép thap hon trudc can thiép, giam sau 2 thang can
thiép. Sau mot tuan, téng s6 vi khuan hiéu khi gidm tir 188
xudng con 100 va con 66 sau 2 thang.

3.2. So sanh dac diém vi sinh vat theo nhém vi khuan
gay bénh va hoi sinh moi trurong khong khi khoa HSNTK
trwdc va sau dat may loc khong khi

3.2.1. Bac diém vi sinh vat héi sinh trudc va sau dat may
loc khéng khi
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Biéu db 2. Sy thay ddi sé luong vi khuan Coagulase
negative Staphylococcus tai cac thoi diém (CFU/m®)
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Nhan xét: S6 lugng vi khudn Coagulase negative
Staphylococcus coéxu hudnggidmtirsau 1tuadn dénsau2thang
s0 V(i trude can thiép. Dac biét 1 thang sau can thiép khéng
con ghi nhan vi khudn Coagulase negative Staphylococcus.
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Biéu dd 3. Sy thay ddi s& luong vi khuan Bacillus sp tai
céc thdi diém (CFU/m®)

Nhén xét: S8 lugng vi khuén Bacillus sp tai tat ca céc khu vuc
canthiép co sy giam sau céc thoi diém can thiép, ngay tifsau
1 tuan. Sau 2 thang chi ghi nhan 1 trudong hgp duang tinh.

3.2.2. Bac diém ndm maéc tru'dc va sau dat may loc khéng khi
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Biéu d6 4. Sy thay déi s8 lugng nAm mdc tai cac thoi
diém (CFU/m®)

Nhan xét: S6 lugng ndm maoc nhin chung giam theo thai
gian sau dat may loc khéng khi, giam ré nhat & méc 1
thang du c6 dao dong & cac thai diém khac.

3.2.3. Bac diém vi sinh vat gy bénh tru'dc va sau dat may
loc khéng khi

Khéng ghi nhan su xuéat hién vi khuédn Staphylococcus
aureus trudc va sau can thiép & tat ca cac thdi diém tai tat
ca céac khu vuc khao sat.
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Bi€u dbd 5. Sy thay d8i s6 lwgng vi khuan Pseudomonas
aeruginosa & cac thai diém tai tat ca khu vuc (CFU/m®)

Nhén xét: S8 lugng vi khudn Pseudomonas aeruginosa
ghi nhan xuét hién trudc can thiép nhung giam ngay sau
th&i diém can thiép 1 tuan va khéng ghi nhan sy hién dién
vi khuén tai c4c thoi diém can thiép tiép theo.
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Biéu do 6. Sy thay déi sé lugng vi khuan Klebsiella sp
céc thdi diém tai tat ca khu vy (CFU/m®)

Nhan xét: S6 luong vi khuan Klebsiella sp tai tat ca cac
khu vuc gidm sau can thiép.

4. BAN LUAN

4.1. Pac diém vé mat dé vi sinh vat, dé am, nhiét do
khong khi khoa HSNTK trwéc va sau khi dat may loc
khong khi

T6ng s6 vi khuan hiéu khi ghi nhan gidm sau khi l&p d&t may
loc khéng khi, vd&i gia tri tir 188 CFU/m® trudc can thiép
xudng 100 CFU/m® sau 1 tuan va 66 CFU/m® sau 2 thang
theo doi. K&t qua nay phu hgp vdi nghién clru ctia Wang
Z. (2020), khi ho danh gia hiéu qua ctia may loc khéng khi
trong cac phong cham sdc dac biét va nhan thady mat do vi
khu&n giam trung binh 60-70% sau bén tuan st dung [3].
Nghién cltu clia Batra et al. (2025) so sanh lugng vi khuan
trong khoa cham séc dac biét gitra hai pha cho thay sy
khéc biét dang ké trong khdng khi va bé mat vao cac ngay
1, 7, 14, 30 va 60 (p < 0,0001). Trong s8 cac cau khuan
Gram duong (GPC), ching phan lap phé bién nhat dugc
xac dinh la loai Coagulase negative Staphylococcus [35
(92,10%)], ti€p theo la Micrococcus luteus [5 (13,15%)]
va Staphylococcus aureus [1 (2,63%)]. Trong s6 cac truc
khu&n Gram 4m (GNB), chiing phan [ap phé bién

nhét & loai Acinetobacter [8/23 (34,78%)][5]. Diéu nay
cho thay hiéu qua clia bién phap can thiép dugc duy triva
phat huy theo thai gian.

4.2. So sanh dac diém vi sinh vat theo nhém vi khuan
gay bénh va hoi sinh moi truong khong khi khoa HSNTK
trwdéc va sau dat may loc khong khi.

4.2.1. Bac diém vi sinh vat héi sinh trudc va sau dat may
loc khéng khi

Trudc can thiép, s6 luong cua Coagulase negative
Staphylococcus dat 105 CFU/m?®, sau mottudn giam xudng
con 30 CFU/m®. Pang chuy, sau 1 thang can thiép khong
con ghi nhan trudng hgp duong tinh nao. D6i véi Bacillus
spp., s6 luong trudc can thiép 14 63 CFU/m?®, sau mot tuin
giam con 47 CFU/m® va tiép tuc giam dan, sau 2 thang chi
con ghi nhan mét trudng hgp duong tinh. Diéu nay phu
hop véi cac nghién cliu trude day, cho thdy may loc khéng
khi c6 tdc dung hiéu qua trong viéc gidm tai lugng vi sinh
vat lo lirng trong moi truang[2]. Xu hudng gidm liéntuc G ca
hai chung vi khuan khng dinh rdng méi trudng khéng khi
dugc cai thién dang ké va viéc duy tri hé thong loc la can
thiét dé kiém soat nhiém khuan trong bénh vién.

4.2.2. Dac diém ndm méc tru'dc va sau dat may loc khong khi
N&m méc la tdc nhan quan trong trong kiém soat nhiém
khu&n bénh vién do kha nang gay bénh cao & nhitng bénh
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nhan suy giam mién dich hoac cé vét thuong hd. K&t qua
nghién cru cho thay sé lugng ndm maoc trong khong khi
trwdc can thiép la 78 CFU/m?® va bat dau giam rd rét tur
tuan th hai trd di. Diéu nay phan anh hiéu qua clia may
loc khong khi trong viéc lam giam nong do bao tl* ndm
mé&c sau khi hé théng da van hanh 8n dinh déc biét sau 1
thang can thiép. Nhirng phat hién trén gép phan cling cé
bang chitng thuc tién vé hiéu qua clia may loc khong khi
trong giam thiéu ndm mdc, dac biét tai cac khu vuc nguy
c0o cao nhu hbi sirc, cdp clitu hodc hdi strc ndi than kinh,
nagi kiém soat tac nhan vi sinh tir khéng khi dong vai tro
quan trong trong du phong nhiém khuén bénh vién.

4.2.3. Dac diém vi sinh vat gdy bénh tru'dc va sau dit may
loc khbéng khi

K&t qua nghién cltu da cung cap bang chirtng manh mé vé
hiéu qua vuot troi clia may loc khong khi khang khuan trong
viéc kiém soat cdc mam bénh Gram 4m co hdi quan trong
trong moi truong khéng khi tai khoa Hoi sirc Ngoai Than
Kinh. Cu thé, vi khudn Pseudomonas aeruginosa véi tai
lwong ban dau la 7 CFU/m® da giam xudng 1 CFU/m?® chi
sau 1 tuén can thiép va dat muc loai bd hoan toan (0 CFU/
m?®) tai tat cd cac méc thdi gian sau dé (2 tuan, 1 thang, 2
thang). Tuong tu, Klebsiella spp. véi méat dé ban dau 3 CFU/
m?® cling da dugc loai bd hoan toan (0 CFU/m®) ngay sau 1
tuan can thiép. Nhirng két qua nay dong thdi cling c6 thém
bang chiing vé vai trd clia cac giai phap kiém soat moi
trudng khéng khi trong céng tac phong ngira nhiém khuén
bénh vién.K&t qua nay phu hgp vdi nghién ctru clia Xie et al.
(2018), trong d6é may loc khdng khi cé kha nang giam thiéu
dang ké vi khudn Gram am trong phong bénh ICU [1]. Két
qua nay cling tuong tu véi nghién clu cua Dungan et al.
(2021), khi ho phat hién ra rang may loc khéng khi cé thé
loai bd hon 90% vi khudn Gram am trong méi trudng ICU
[4]. Viéc loai bo triét dé cac tdc nhan gay nhiém khuan bénh
vién cho thdy may loc khéng khi la mot bién phap can thiép
kha thi va c6 tac déng nhanh chéng trong viéc giam thiéu
nguy cd 8y truyén qua dudng khong khi, qua dé nang cao
an toan cho bénh nhan suy gidm mién dich. Nhitng phat
hién nay cting c8 thém bang ching vé vai tro thiét yéu cla
cac giai phap kiém soat chéat lugng khdng khi trong chién
lwgc tdng thé phong ngira nhiém khuan bénh vién. Trong
khi dé, viéc khéng ghi nhan sy hién dién ctia Cau khuén
Gram duong trong khdng khi & bat ky thai diém nao trudc
va sau can thiép lai cho thdy céc loai vi khudn nay co thé
¢6 xu hudng phan bd it han trong khéng khi so vdi vi khuén
Gram am cho thay rang ngudn lay truyén chinh ctia ching
c6 thé lién quan nhiéu hon dén bé mat va tiép xuc truc tiép.
Méac du nghién ctru ghi nhan sy giam mat dé ctia mot s6
vi khuén gay bénh va vi khuan héi sinh trong khéng khi sau
khi l&p dat hé théng may loc khéng khi, van tén tai mot s8
han ché can dugc xem xét khi dién giai két qua. Nghién
clru st dung thiét ké trudc-sau khong cé nhém déi chirng
song song, do dé chua thé loai trir hoan toan anh hudng
clia cac yéu t8 nhiéu theo thdi gian nhu s8 lwgng ngudi
bénh, hoat déng cham séc (vi du hat dam, thay bang), vé
sinh moi trudng hodc tinh trang thong khi buéng bénh. Bén
canh do, céac yéu t8 vi khi hau va luu lugng ngudi ra vao
phong bénh c6 thé thay ddi theo ngay hodc theo tuan, tur
do6 anh hudng dén mat doé vi sinh vat trong khéng khi. S8
liéu trong nghién cttu dugc téng hap theo tirng thai diém
8y mau va khéng theo déi lap lai trén cung mét don vi quan

séat, vi vAy phan tich chl yéu mang tinh mé ta nham trinh
bay xu hudng thay d8i mat dd vi sinh vat theo thdi gian. Do
do, nghién ctru chua ap dung cac mo hinh phéan tich théng
ké nang cao nhu hoi quy tuyén tinh hodc mo hinh mixed-
effects dé danh gia chinh xac han xu hudng thay déi theo
thai gian. Ngoai ra, nghién cltu chua danh gia toan dién cac
chi s8 chéat luong khéng khi khac nhu bui min hodc céc khi
6 nhiém, déng thai thoi gian theo ddi con tuong ddi ngén
nén chua thé xac dinh day di hiéu qua duy tri Au dai cla
hé théng loc khéng khi, thé hién qua su’ xuat hién trd lai clia
Coagulase-negative Staphylococcus sau 2 thang. Vi vay,
cacnghién clru trong tuang lai nén thiét ké c6 nhom dai
chirng, theo déi trong thdi gian dai hon, déng thoi do ludng
thém céc yéu t6 moi truong va ap dung cac phuong phap
phéan tich théng k& phu hgp dé danh gia day du hon hiéu
qua clia hé théng loc khéng khi trong méi trudng hoi strc.

5. KET LUAN

May loc khong khi gitip gidm ro rét mat dé vi sinh vat trong
khoéng khi, dac biét la cac tac nhan gay bénh quan trong
nhu P. aeruginosa va Klebsiella sp. Tuy nhién, hiéu qua
duy tri phu thuéc vao kiém soat vi khi hau, luu lvgng ngudi
bénh va bao tri thiét bi. Do d6, may loc khéng khi nén dugc
s dung nhu mdt phan cua chién lugc kiém soat nhiém
khuén két hgp hé thdng, thay vi la bién phap don Lé.
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