BANH GIA HIEU QUA COA XU'LY KHONG KHi BANG MANG LOC HEPA KET HOP KHU KHUAN
BANG TIA CUC TiM TRONG MOI TRUGNG BENH VIEN

TOM TAT

Pat van dé: Mot trong nhiing bién phép xtt Iy khdng
khi dugc khuyén cao hién nay la sit dung mang loc
HEPA, mang loc khi hat c6 hiéu qué cao dé loc vi sinh
vat két hop véi khir khuén bang tia cuc tim. Muc tiéu
clia nghién cuu la danh gia hiéu qué cla viéc xit ly
khéng khi bdng HEPA va cuc tim trong céc diéu kién
moi truong khac nhau. Phuong phap nghién cuu: Ly
mé&u khéng khi & céc thoi diém khéc nhau tai phong
kham, chia lam 5 16 thir nghiém & céc diéu kién thong
khi khac nhau. L&y méu bdng may Microflowa hat
300 Iit khéng khi trong mé 1an 18y méu. Két qué: Téng
s6 méu khéng khi dudc thue hién la 100 méu. So sénh
gilta cac diéu kién moi trudng khac nhau cho thdy mat
dé vi sinh vét sau khi xir ly khéng khi trong diéu kién
lam viéc binh thudng co giam so vdi trude khi st dung
maéy nhung khéng khi van chua dat mitc do khéng khi
sach cép D ( <200 kham vi sinh vét /m3 khong khi).
May loc khi c6 hiéu qua ré khi khéng co ngudi ra vao
phong va déc biét giam khi c6 hé théng hat khi va dé
lanh thich hop ( <25 khum vi sinh véat /m3 khong khi).
Trong diéu kién c6 ngudi ra vao phong khéng khi cé
céc vi khuédn gay NKBV nhu Staphylococcus aureus,
Enteroccocus, Klebsiella, Acinetobater baumanii. Két
luén: Xtr ly khong khi bdng mang loc HEPA két hop tia
cuc tim ¢6 hiéu quéd d€ khir khudn méi trudng khéng
khi. Tuy nhién hiéu quéa phu thuéc nhiéu vao sé ngudi
hién dién trong phong, mirc dé théng khi clia phong.
Viéc xir Iy khéng khi bang mang loc HEPA két hgp tia
cuc tim can Iap dat cung véi hé théng cap khi tuoi tor
ngoai d& c6 hidu qua t6i uu. Han ché luu luong ngudi
vao phong bénh la rat quan trong trong viéc gidm 6
nhiém phong bénh.

Tur khoa: Mo6i truong, xir ly khéng khi, HEPA, cuc
tim, mét db vi sinh vat

SUMMARY

Introduction: One of the methods of environmental
disinfection is HEPA filter plus UV light. The aims of
the study is to evaluate the effectiveness of portable
HEPA filter and UV in different environmental
conditions. Methods: Air sampling was done in 5
different environmental conditions. Using Microflowé to
suck 300 litres of air in each time of sampling. Results:
Microbiological density after air disinfection reduced
significantly but remain high in the normal working
conditions (<200 CFU/m3). The machine is most
effective in the empty room with appropriate
temperature and ventilation fan (<25 CFU /m3). In the
condition with the high movement of patients and staff,
there is Staphylococcus aureus, Enteroccocus,
Klebsiella, Acinetobater baumanii isolated.
Conclusions: Environmental disinfection by HEPA filter
plus UV light is effective to remove the microbes.
However, this effectiveness depends on many factors
such as number of persons in room, room ventilation.
HEPA filter and UV installed with the ventilation system
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give optimal effect. Reduction of movements of
persons is important in reducing the environment
contamination.

Keywords: Environment, environmental
disinfection, HEPA, UV, microbial density.
DPAT VAN DE:

Mdi trudng bénh vién déng vai trd quan trong trong
lay truyén cac nhiém khuin méc phai trong bénh vién.
Cac loai vi sinh vat thudng gap trong méi trudng bénh
vién bao gébm céc loai tu cAu vang, lién cau tan mau,
Acinetobacter, Pseudomonase aeruginosa. & cac khu
vuc d4m thap con cé thé hay gap cac loai ndm mdc nhu
Penicillium, Aspergillus, Sporotrichum.

Nhiéu nghién ctu chiing minh c6 méi tuong quan
giita miic d6 & nhi&m mai trudng va nhiém khuan bénh
vién. Mét nghién ciiu & khoa Héi slic ngoai than kinh
nam 1998-1999 G Hoa ky cho thay c6 su luong quan rd
gilra s6 lugng A. baumannii phan 1ap t&r méi trudng va
nhiém khudn do A. baumannii (P=0.004). Tang cudng
vé sinh khir khudn méi trudng cho thdy cé thé kiém
soét nhimng vu dich xay ra tai khoa Héi siic ngoai than
kinh nay. Tuong tu, nghién cGu tai bénh vién Chg Ray
cho thay c6 cho thdy viéc khong khi phong mé nhiém
Acinetobacter baumanii lam tang nhiém khudn vét mé
do Acinetobacter baumanii.

Céc phong bénh trong bénh vién do dé dodi hoi mot
néng d6 khéng khi d tiéu chudn dé gidm viéc gay
nhiém khudn cho bénh nhan tir méi trudng. Theo
Preobrajenski, mdi trudng bénh vién cdn dam béo
khoéng khi sach, véi s6 VSV khong qua 1000 trong
1m3. Ginoscova phan loai khong khi thanh 3 loai:
Khéng khi tét khi th(r nghiém bang dia Pétri trong 10
phit ¢é s6 vi sinh vat < 5 khuén lac trong nét dia,
khéng khi vira: khi s8 ci sinh vat tir 5 dén 25 khudn lac
va khdng khi x&u khi c6 > 25 khuan lac vi sinh vat trong
moét dia Petri thdt nghiém. Trong méi trudng phong mé,
phong hdi stc tich cuc, tiéu chudn khéng khi thudng
yéu cau cao hon cac phong bénh thusng. Phong mé
théng thudng can phai dat théng khi t6t. Theo Hoi kién
tric Hoa Ky, trong phong mé thong thudng, sé vi sinh
vat phai <180 khdm vi sinh vat trong mét m3khéng khi.
V6i phong mé siéu sach hodc phong ghép tdy xuong,
khéng khi cang doi hdi cao hon tham chi < 10 khim vi
sinh vét trong mét m®khéng khi.

Pé dat dudgc théng khi t6t, théng thudng nhiing
phong bénh, phong mé ho3c phong héi st tich cuc
can phéi ¢ nhiing bién phap xi ly khéng khi thich hap.
Déi véi phong mé, can cé bién phap théng khi ap luc
duong so véi viung k& can va hanh lang va duy tri toi
thiéu 15 ludng khi thay d8i méi gid, ba trong s6 nhiing
ludng khéng khi @6 phai Ia khéng khi phai dugc xu ly.
Nhiing phong cach ly bénh nhan gay bénh qua dudng
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khong khi (lao phdi, séi, cum..) cling thudng ddi hoi
khéng khi dugc x(r ly ddm bdo han ché& dén muc thdp
nhét vi sinh vat gay bénh

Mot trong nhiing bién phap x ly khéng khi dugc
khuyén céo trén thé giGi hién nay la s& dung mang loc
HEPA, mang loc khi hat ¢ hiéu qua cao, dé loc nhiing
vi sinh vat sau d6 ting cudng khir khudn thém bang
dén cuc tim. Mang loc HEPA két hop vdi tia cuc tim
thudng dudc sl dung trong hé théng cdp khi tuci vao
phong bénh. Ngoai ra, ky thuat nay con c6 thé sif dung
nhu loai may c6 thé van chuyén dudc dé xi ly khong
khi cuc b¢ trong cac phong bénh thong thudng.

Tuy nhién, viéc x ly khéng khi chiu &nh hudng rét
nhiéu bdi s& lugng ngudi di chuyén trong phong, miic
d6 théng khi clia phong. Nhiéu nghién c(u chimg minh
rang cho du cé hé théng théng khi va loc khi thich hop,
ndéng dd vi khudn trong phong mé ciing truc tiép fi 1&
véi 86 lugng ctia ngudi di chuyén trong phong mé.

Tai Viét Nam, da phan cac phong bénh, phong héi
stic va phong mé thuding khong c6 hé théng théng khi
va loc khi thich hgp, cac phong nay thudng st dung hé
thong lanh cuc bd hodc trung tam. Liéu viéc ap dung
cac may loc khéng khi cuc bdé bang mang loc HEPA
két hop khir khudn bang dén cuc tim s& cé hiéu qua
nhu thé nao trong phong bénh thuc té tai Viét Nam,
trong diéu kién théng khi it luu thong va qué tai. Do do6
muc tiéu cla nghién ciu la danh gia hiéu quéa cla viéc
xU ly khéng khi bang HEPA va cuc tim trong cac diéu
kién moi trudng khac nhau dé c6 thé ap dung ky thuat
nay hiéu qua hon.

Phuong phap nghién clu:

Lay mau khong khi & cac thsi diém khac nhau tai
phong kham, chia lam 5 16 th{t nghiém nhu sau:

L6 0: Kiém tra vi sinh cho khong khi khi chua 13p
dat may.

L6 A: Kiém tra vi sinh cho khéng khi ngay tai ngé ra
clia may loc khi.

L6 B: Boéng kin hoan toan cac clia phong kham, tét
may lanh va tit quat hat thong khi (d& khéng khi trong
va ngoai phong hoan toan cach biét nhau). Cho may
loc khi hoat déng trong thdi gian 4 gid, do kiém tra vi
sinh khoéng khi trong phong.

L6 C: Van dbng kin clra, cho may lanh, quat hat
théng khi hoat dong cung véi may loc khi hoat déng
trong thdi gian 4 gid, do kiém tra vi sinh khong khi
trong phong.

L6 D: Cho phong kham hoat dong binh thuong, co6
may lanh, cé quat hat théng khi, c6 may loc khi, co
bénh nhan ra vao, sau 4 gid do kiém tra vi sinh khong
khi.

Phuong phéap 1dy mau khéng khi:

Ky Thuat: diing may 18y mau Microflowa (Nuéc san
Xuét: ltalia) hat mét khéi lugng khéng khi nhu nhau cho
tat c& cac mau thir (trong thr nghiém 1a 300 lit cho méi
mau). K&t qud sé dudc tinh trén 1 m3 (tuong duong
1000 lit khéng khi).

Tién hanh: méi phong duoc 18y 5 mau: 3 mau moi
truong MHA va 2 mau méi trudng MC tai 5 diém khéac

nhau trdi déu trong phong; Riéng 16 A thi c& 5 mau déu
dugc |8y tai ngd ra clia may loc khi.

Méi trudng MHA diing d& dém khudm vi khudn cb
trong khéng khi dudc hit vao va tinh sé lugng vi khuan
c6 trong 1m3 khéng khi.

Méi trusng MC duing phat hién cac vi khuin dudng
ruét gay bénh hién dién trong khong khi hat vao.

T4t c& cac mau thi déu dudc G & 37 dd C va dudc
doc két qua sau 24 gid.

Céc vi khuan hién dién trén méi trusng MC déu
dudc chay phan (ng sinh hoa dé dinh danh tén vi
khuén.

+ Cach doc két qua:

Doc két qua theo quy dinh cla V. Omealianski,
t8ng s6 VK trén dién tich 100 cm2 thach dé trong thdi
gian 5 phut béng téng s6 VK trong 10 lit khéng khi, quy
ra trong 1 m3 khéng khi v&i cong thiic nhu sau:

_Ax100x100
- SxK

Trong dé:

X=Téng s6 VSV trong 1 m3 khéng khi

A= Téng s6 VSV trong dia thach

S=Dién tich dia Pétri ( tinh ra cm2).

K= Thdi gian dé dia Pétri tinh ra hé s& véi: 5 phut =
1,10 phat = 2; 15 phat = 3

100: dién tich quy uéc.

100: hé s6 nhan dé tinh ra két qua trong 1m3
khong khi (vi mbi dia Pétri = 10 lit khéng khi).

KET QUA

Téng s6 mau khéng khi dugc thuc hién 14 100 mau,
th(r nghiém tai 4 phong, trong d6 phan b6 nhu sau: 20
mau khéng khi trude khi qua x@ Iy (16 0), 20 mau khéng
khi ngay sau khi x( Iy ra tir may (16 A), 20 mau khéng
khi tai cac géc phong khi khéng c6 bénh nhan (L6 B),
20 mau khéng khi tai cac goc phong khi khéng cé bénh
nhan ra vao, nhung c6 tédng cudng thém quat hat (16
C), 20 mau khong khi khi diéu kién phong hoat dong
binh thudng (16 D).

Diéu kién hoat dong clia cac phong thir nghiém
dugc trinh bay & bang 1:

Bang 1: Diéu kién hoat déng clia cac phong thir
nghiém

Dic diém S6 trung binh (BLC)
Dién tich phong trung binh (m2) 34 (30)
S6 Luéng khi trao d6ilgia 22(3.1)
Nhiét do 25(27)
Thai it Nang
Do am Khdng danh gia

Céac mau duoc 18y phan bé déu & cac vi tri trong

phong (Hinh 1)
May mau 3 Mau 4

\ Mau 1 |

Clraravao

Hinh 1: Céc vi tri Iay mAu trong 1 phong
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Luong vi sinh vat sau khi x( ly khéng khi trong diéu
kién lam viéc binh thudng ¢6 gidm c6 y nghia nhung
khéng khi van chua dat mitc d6 khong khi sach danh
cho phong kham (<200/m3) (Bang 2). Tuy nhién, néu
so sanh gilia cac diéu kién khac nhau, két qua cho
thay may loc khi c6 thé gidm ndng do vi sinh vat vé
mic khéng khi sach trong diéu kién khéng cé ngudi ra
vao phong, dac biét gidm khi c6 hé théng hat khi va do
lanh thich hgp (Bang 3).

Bang 2: Méat d6 vi sinh vat trong khong khi truéc va
sau khi dung may loc khi

Trudc thir nghiém Sau thlr nghiém
Kham VSV/m3 Kham VSV/m3 P
TB(DLC) TB (DLC)
Phong 1 198 (19.2) 128 (16.3) 0.004
Phong 2 550 (27.5) 130 (44.7) <0.001
Phong 3 693 (62.3) 317(63.7) <0.001
Phong 4 704 (65.3) 471(49.8) 0.002

Bang 3: So sanh két qua khéng khi tai cac diéu
kién khac nhau

L6 A L6B LoC LoD

Khim Khim Khim Khim
VSV/m3 VSV/Im3 VSV/m3 VSV/m3
TB(DLC) TB (DLC) TB (DLC) | TB(DLC)
Phong 1 14 (14) 34 (8.5) 17 (5.8) 128 (16.3)
Phong 2 9(7.2) 41(8.5) 26 (8.5) 130 (44.7)
Phong3 | 45(20.1) 46 (11.9) 19(6.7) 317 (63.7)
Phong 4 28(6.8) 53(3) 22(9.2) 471 (49.8)
Téngcong| 24(16.1) 43(8) 21(3.9 261(165)

Lo A: khéng khi ngay sau khi x ly ra tir may

L6 B: khong khi tai cac géc phong khi khéong co
bénh nhan

L6 C: khdng khi tai cac goéc phong khi khéng co
bénh nhan ra vao, nhung c6 tang cuong thém quat hat

L6 D: khéng khi khi diéu kién phong hoat déng binh
thudng

Khéng khi truéc tht nghiém c6 hién dién cla cac vi
sinh vat gdy NKBV: phong 2 dudng tinh véi
Staphyloccocus aureus, Acinetobater baumanii, phdng
3 duong tinh véi Staphyloccocus aureus, Klebsiella va
Acinetobater baumanii. Khéng khi sau x(rly 416 D ( ¢6
ngudi ra vao) cé phat hién dudc cac vi khudn gay
NKBV: ¢c6 02 mau & phong 3 va 4 duong tinh véi
Enteroccocus, 1 mau & phong 4 c6 Klebsiella, va 1
mau 6 phong 1 c6 Acinetobater baumanii.

KET LUAN

Két qua nghién cu cho thdy qua hé théng x{ ly
khéng khi bang mang loc HEPA két hgp tia cuc tim, vi
sinh vat gidm xudng mot cach dang ké trong diéu kién
phong khéng c6 ngudi ra vao. Két qué vi sinh vat gidm
nhéat trong diéu kién mé may lanh, may hut va may loc
khi va khir khudn cting ltc (L6 C), chiing minh viéc
tang thong khi trong phong véi nhiét d6 thich hgp giup
I&m t&ng hiéu qua clia may loc khi va khir khudn. Nong
d6 vi sinh vat tang cao khi c6 ngudi ra vao. Nhu vay,
khi c6 ngudi trong phong, dac biét khi bénh nhan ra

vao sé mang thém vi sinh vat vao va khéng khi trong
phong khi c6 bénh nhan chua kip luu théng qua may
dé dugc khir khuan.

Nghién clu cho thay déi véi phong bénh théng
thudng, hiéu qua clia may loc phu thudc nhiéu vao sé
luong ngudi ra vao va hién dién trong phong. Hiéu qua
clia may loc khi gidm hiéu qué khi su luu théng khéng
khi trong phong kém, khi khong c6 hé théng khi tugi
sach dé thay thé& luong khi do phat sinh. Do vay, dé
dam bdo khong khi tét & khu phong mé, phong héi stic
tich cuc, viéc thiét k& hé théng cung cép khi tuci vo
khudn thich hop 1a can thiét. May loc va khir khudn
khéng khi phai dudc gin kém véi hé théng nay dé phat
huy hiéu qua. May loc va khir khudn khéng khi khéng
gan kém véi hé théng cép khi tuci ma chi dat vao méi
trudng khéng khi t dong sé bi gidm hiéu qua.

Viéc s6 ngudi ra vao phong cho thady lam tang rat rd
s6 lugng vi khudn hién dién trong khéng khi, cho thay
vai trd rat quan trong clia viéc han ché sé ngudi ra vao
phong. Déi vGi phong bénh nhan néi trd, viéc tuan thi
céc ndi quy vé vé sinh bénh vién nhu thay quan &o,
tdm bénh nhan hang ngay, han ché s6 ngudi tham
bénh ciing gép phéan trong viéc gidm 6 nhiém phong
bénh.
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