JOURNAL OF SCIENCE
OF LAC HONG UNIVERSITY http://tapchikhdt.edu.vn
Tap chi Khoa hoc Lac Hong 2020, x, 1-6

KHAO SAT TINH HINH SU DUNG KHANG SINH TRONG DPIEU TRI NHIEM
KHUAN STAPHYLOCOCCUS AUREUS PE KHANG METHICILLIN TAI BENH
VIEN DA KHOA PONG NAI NAM 2018

Investigation on the antimicrobial therapy in methicillin-resistant Staphylococcus
aureus infections at Dong Nai General Hospital in 2018

Dinh Thi Thay Ha'®", La Thi Tra My?"

Khoa Duroc, Pai hoc Lac Hong
2Khoa Duoc, Bénh vién da khoa Dong Nai
adinhthuyha85@gmail.com, dslathitrami@gmail.com

Received: 21% April 2020; Accepted: 23 July 2020

TOM TAT. Sy gia tang vi khuan Staphylococcus dé khang methicillin (MRSA) lam cho viéc quan Iy nhiém khuan da mo
mém (SSTI) tré nén phuc tap. Muc tiéu khao sat tinh hinh s dung khang sinh diéu tri MRSA, danh gid sy hop ly theo cac
khuyén céo, khao sét yéu t6 lién quan dén that bai diéu tri. Nghién ctu cat ngang mo ta, hdi ciru céc hd so bénh an duong
tinh voi MRSA tai bénh vién Bong Nai tir 01/01/2018 dén 31/12/2018. Dac diém bénh nhan va khang sinh diéu tri duoc thu
thap dé danh gia su tuan thi cac huéng dan diéu tri va két qua khang sinh d6. S liéu dugc xur ly bang phan mém SPSS 21
V6i p<0,05 dugc xem 13 c6 ¥ nghia thong ké. C6 237 hd so bénh an dugc phan tich. Khi diéu tri kinh nghiém, nhém beta
lactam duoc wu tién lya chon (43%). Sau khi ¢ két qua khang sinh do, bénh nhan dugc thay d6i khang sinh theo khang
sinh db (36,3%) va vancomycin duoc sir dung nhidu nhat (41%). Phan I6n khang sinh diéu tri MRSA phu hop Vvéi cac
khuyén cdo diéu tri (61,6%). Cac yéu t6 lién quan dén that bai diéu tri bao gdm tudi cao, thé may va nhap ICU. Khéang sinh
sir dung trong diéu tri nhidm khuan MRSA hau hét pha hop véi cac huéng din diéu tri. Tudi va tinh trang lién quan (tho
méy va nhap ICU) la c4c yéu t lién quan két qua diéu tri.

TU KHOA: khang sinh, MRSA

ABSTRACT. The emergence of methicillin-resistant Staphylococcus aureus (MRSA) has made the management of S.
aureus skin and soft tissue infections (SSTIs) complicated. The objectives of this study were to investigate on the antibiotic
used in treatment of MRSA infection, to evaluate the appropriateness of antimicrobial therapy according to guidelines; and
to identify risk factors contributing to treatment failures. A cross-sectional descriptive and retrospectively study was
conducted. We collected medical records of patients with MRSA infections from 1% January, 2018 to 31th December, 2018.
Data on patients’ characteristics, MRSA infections and antibiotics used were collected. We evaluated the compliance to
treatment guidelines and results of susceptibility testing. SPSS 21/ MS Excel 2010 were used to analyse data with
significant level at 0,05. There were 237 patients’ medical records included. For empiric treatment, beta lactams was
predominant used (43%). After having microbiologic result, 36,3% patients were switched to another antibiotic therapy
accordingly, in which vancomycin was mostly indicated (41%). The majority of antibiotics used compliance to
microbiologic results or current guidelines (61,6%). Factors contributing to treatment failures were age and using
ventilator/ being admitted to ICU. The use of antibiotics in treatment of MRSA infections was highly adhered to
microbiologic result or current guidelines. Age and using ventilator or being admitted to ICU were the factors associated
with patients’ outcomes.
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1. GIOI THIEU

Tai Viét Nam, do diéu kién khi hau thuan lgi cho sy phat
trién vi sinh vat ciing véi viéc thuc hién cac bién phap kiém
so4t nhiém khuan va quan 1y sir dung khang sinh chwa higu

S. aureus dé khang methicillin (MRSA) thuong giy
nhiém tring nding va dang 14 méi de doa toan cau vi ty 1¢
ngdy cang gia tang. Ti 1¢ nhicm MRSA trén 20% ¢ hau het qua nén dé khang khang sinh ngay cang tré nén tram trong
cac nudce va co thé dat dén 80% trong mot sO bao cdo trén 1 Ti |8 MRSA gia ting trong vong 10 nim qua (nim
the gidi [8]. Tong ket du an VINARES ¢ Viét Nam nim 5003 15 69 va nam 2013 ti I¢ MRSA trén 44,9%) [2].

2013 c6 dén 69% S. aureus phan lap dé khang methicillin Pidu nay 1a mot thach thirc 16n cho cac nhan vién y té
[10] o . , ‘ _ cling nhu viéc lya chon, str dung khang sinh trong diéu tri

Trong dieu tri MRSA yeu t6 quan trong anh huong t6i \RsA. vi vay, ching t6i tién hanh dé tai “Kho sat tinh
hiéu qua dieu tri\ la vice s dgng khang sinh s6m va thich hinh sw duﬂg khang sinh trong diéu tri nhiém khuin
hop. Tri hodn dicu trj hogc diéu tri khéEng sinh khong thich Staphyloco.ccus aureus dé khang methiéillin tai Bénh
hop déu lién quan dén gia tang dang ke ty Ié tor vong. Ti 1é vién da khoa Pdng Nai nim 2018” Voi c4 Coa

\ “x ) FORTIR .S ¢ ¢ Nai nam V6i cac myc tiéu nhu
tr vong do nhiém trung huyet lién quan MRSA khi sir dung sau: (1) Khao sét tinh hinh st dung khang sinh diéu tri
P[’;‘]éc do khang sinh khong hop 1y tang tlr 48,2% lén 83,2% iz ) hian MRSA tai bénh vien. (2) Panh gid tinh phi


http://tapchikhdt.edu.vn/

Author name

hop cua viéc s dung khang sinh dua trén cdc huéng dan
diéu tri MRSA.

2. NOI DUNG
2.1 Pbi twong — phwong phap nghién ciru
Poi twgng nghién ciru

Ho so bénh &an (HSBA) c6 két qua khang sinh dd 1a
MRSA trong thoi gian tir 1/1/2018 dén 31/12/2018 tai bénh
vién da khoa Pdng Nai.

Tiéu chuin chon méu

Ho so bénh an cua bénh nhan (BN) nai tra tir 18 tudi tro
Ién, co sir dung KS trong diéu tri va két qua cidy mau bénh
pham it nhat 1 lan duong tinh voi MRSA.

Tiéu chuén logi triv

Cac HSBA khong diy du thdng tin can thu thap. Cac
HSBA cua BN trén vién, chuyén vién va tir vong khong do
nguyén nhan nhiém tring. BN ung thu, nhiém HIV-AIDS,
phu nir ¢6 thai.

Thiét ké nghién ciru
M0 ta cat ngang theo phuong phap hoi ciu
Cé méu va phwong phap thu thap s liéu

Toan bo HSBA caa BN diéu tri tai bénh vién Pong Nai
¢6 két qua cdy mau bénh phim duong tinh véi MRSA trong
thoi gian tir ngay 01/01/2018 dén ngay 31/12/2018.

Tir bénh dn ghi nhin cdc théng tin ciia BN theo miu
thu thip thong tin bao gom:

bac diém chung cua bénh nhan

Dic diém bénh nhiém tring do MRSA va diéu tri

Két qua diéu tri khi xuat vién
Tiéu chi danh gia sw phu hgp cia cidc khang sinh sir
dung

Phac d6 KS duoc coi 1a phi hop véi KSP khi VK con
nhay cam it nhat vgi mot KS trong phac do. Su lya chon
KS diéu tri MRSA bao gém KS theo kinh nghiém va KS st
dung sau khi c6 két qua KSD duoc ghi nhan va danh gia sy
phtl hop lan lugt Véi cac huéng dan diéu tri KS cua Sanford
guide 2017, khuyén cao diéu tri MRSA cua hiép hoi bénh
nhiém Hoa Ki (IDSA) nam 2011 va huéng dan st dung
khang sinh nam 2015 cia Bo y té.

Trong pham vi nghién ctru nay, chung t6i chi danh gia ti
I& pht hop cua phac do KS sau khi c6 két qua vi sinh véi
cac khuyén c4o trong truong hop nhiém tring da mé mém.

Liéu dung KS diéu tri MRSA theo KSP duoc ghi nhan
va danh gia so v6i huéng dan diéu tri KS cua Sanford guide
2017 va The Renal drug handbook 5th. Gia tri do loc cau
than udc tinh eGFR dung dé lam can cir cho viéc danh gia
churc nang than va lya chon liéu KS.

Hiéu qua diéu tri va danh gia cac yéu té lién quan
dén két qua diéu tri: Tinh trang xuat vién cuaa BN
duoc chia lam 2 nhém: c6 hiéu qua (khoi va d& giam),
khong hiéu qua (khong thay do6i, ning hon va tir
vong).

Phwong phap xir ly sb liéu

Céc phép kiém thong ké dugc thuc hién véi phan mém
SPSS20. Bién lién tuc: Néu phan phéi chuén, thé hién bang
gi4 tri trung binh = SD. Néu phan phdi khdng chuan, thé
hién bang sé trung vi (min - max). Bién phan loai dugc
trinh bay dudi dang tan s6 va ti 1& phan tram. Panh gia cac
yéu to lién quan dén that bai diéu tri ding phan tich hoi quy

Binary logistic. Cac thdng sé dwoc coi 1a c6 ¥ nghia théng
ké khi p < 0,05,

3. KET QUA VA THAO LUAN
Pic diém chung va dic diém nhiém tring ciia bénh
nhén nghién ctru

237 bénh nhan dugc diéu tri Staphylococcus aureus dé
khang methicillin tai bénh vién Pong Nai trong thoi gian
1/1/2018 dén 31/12/2018. Cac dic diém caa BN nghién ctu
duoc trinh bay trong bang 1.

Bang 1. Pic diém ciia bénh nhan nghién ciru

Pic diém (n =237) | Tan suit Ti 18 (%)
Gidi tinh
Nam 142 59,9
Tudi 54,57 + 18,85
Pic diém bénh kém
bai thao duong 84 35,4
Tim mach 80 33,8
Bénh lién quan dén
hé hdp (COPD, 61 25,7
hen)
Bénh than (suy
than, hoi chirng 32 135
than hu)
Can thi¢p y té
Tho may 50 21,1
Sonde tiéu 41 17,3
Cit loc da, co, can, 40 16,9
ghép da
Loai nhiém trung
Da, mé mém 154 65
Viém phoi 67 28,3
Xuong khép 25 10,6

Ti 1¢ dé khang khéng sinh

Linezolid (n=234)
Teicoplanin (7=233)
Vancomyein (n=225)
Minocyclin (n=140)

Amikacin (n=171)

TMP-SMX (=232)

Levofloxacin (n=168)

Gentamicin (n=233)

Clindamyein (n=227)
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Khang sinh sir dung diéu tri MRSA

Tan suit cac nhom KS va KS duoc lya chon trong diéu

Sau khi c6 két qua KSP, khong ddi KS diéu tri MRSA
duoc uwu tién lua chon nhiéu nhét véi 63,7%. Chi
36,3% BN dugce diéu chinh KS phu hop véi KSD;

27,9% BN khong thay d6i KS diéu tri

Tan tri MRSA cta 171 BN ¢6 KS phu hop KSP dugc trinh
Khang sinh it | TVE() bay & bang 3
Amoxicilin/ Ampicilin + 88 158 IB(z;rg 3. Khang sinh sir dung sau khi c6 ket qua
Sulbactam 225
Piperacilin + Tazobactam 26 4,7 i Tan Ty 18
- _ . STT Thuoc At ’
Amoxicilin + Acid clavulanic 11 2,0 sua (%)
Gentamicin 76 13,7 (n=171)
Netilmicin 24 | 43 |02 Don trj 14 8.2
Amikacin 16 2,9 1 Vancomycin 9 53
Levofloxacin 92 16,5 2 Levofloxacin 4 2,3
Moxifloxacin 3 05 | 193 3 Amikacin 1 0,6
Ciprofloxacin 122 02 Phoi hgp 1 KS nhay cim KSD va 88 51,5
Vancomycin 42 76 | g1 KS khact
Teicoplanin 0,5 1 Vancomycin + 1 KS khéac 19 11,1
Imipenem + cilastatin 05 | 25 Vancomycin + 2 hay nhiéu 19 11,1
Meropenem 11 2,0 hon 2 KS khac
3 Linezolid + KS khéac 4 2,4
T_I"Au‘(')’C k[u cio k§t qgé KSb, KS du‘qc. giéu tri theo kmh 2 Amikacin + KS khac 9 53
nghiém chu yéu 1a nhom beta-lactam chiém 43%, trong d6
nhiéu nhat la phdn nhom penicillin phoi hop véi ty 18 5 Gentamicin + KS khéc 13 7,6
0 . . , . T
22,5%. N‘goal ra cac KS nhom qumolon’ va ilm{n051d chg 6 Cevofloxacin + KS Khac 7 70
dugc thuong Xuyen lua chon trong phac d6 kinh nghiém
voi ty 1¢ kha cao 19,3% va 20,9%. C6 7,6% BN dugc st 7 TMP-SMX + KS khéac 7 4,1
dung vancomycin truéc khi co ket qua KSD. i Cinror] —
Khéng sinh diéu tri sau khi ¢ két qua khang sinh dd | g Iprotioxacin _ 5 29
dugc trinh bay trong bang 2. ) rno'xmoxacm/.doxy(_:yclln/
Bang 2. Sir dung khang sinh sau khi c6 két qua imipenem + cilastatin/
khang sinh 4o Phéi hop 2 KS nhay cim KSD 69 | 404
Séca(n | Tyle
Ly do =237) (%) 1 Vancomycin + 22 12,9
Khong déi KS didu tri 134 565 2 Vancomycin + quinolone 10 5,9
MRSA 3 Vancomycin + TMP-SMX 1 0,6
BN déap tmg v6i KS diéu tri 49 20,7
theo kinh nghi¢m A Teicoplanin/linezolid + 0 cg
KS dang di€u tri phu hop voi 85 35,9 aminosid/levofloxacin/erta ’
két qua KSD penem/TMP-SMX
Déi KS didu tri MRSA 86 36.3 5 Quinolon + aminosid 20 11,7
6 Levofloxacin + TMP-SMX 4 2,3
BN khong str dung KS cho 0 0
dén khi c¢6 két qua KSD 7 Amikacin/gentamicin + ) 1,2
Thay déi KS theo KSP 86 36,3 ertapenem/ TMP-SMX
Chuyén vién hogc xin ve 17 7.2 Panh gis sw phil hop ciia khang sinh didu tri MRSA so
truoc khi co ket qua KSDb . £ .
véi cac khuyen céo

Sy phu hop lya chon khang sinh diéu tri MRSA duoc so

séanh véi cac khuyén cdo. Két qua duoc trinh bay trong
bang 4
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Bang 4. Sw phul hep trong lwa chon khang sinh diéu
tri MRSA

IDSA sanford By té
guide
Su phu
hop . - . Tv
Tan [ Ty1¢ | Tan | Ty1¢ | Tan | Y
sudt | (%) | sudt | (%) | sudt | 1€
(%)
Phohop | 77 | 664 | 77 | 66,4 | 73 | 629
Khong | 39 | 336 | 39 | 336 | 43 | 371
phu hop
Téng 116 | 100 | 116 | 100 | 116 | 100

Cic yéu t6 lién quan dén két qua diéu tri MRSA

Tinh trang xuét vién cua 237 BN theo HSBA duoc chia
thanh 2 nhom: diéu tri hiéu qua (khoi, d&): 181 truong hop
(76,4%) va khong hiéu qua (khong thay doi, nang, tir vong):
56 truong hop (23,6%).

Két qua phan tich cac yéu té lién quan dén két qua diéu
tri dwoc thé hién trong bang 5

Bang 5. Céc yéu t6 lién quan dén két qua diéu tri

Yéu td P OR 95% Cl
Tudi > 65 <0,001 | 6,33 2,49-16,08
S6 ngay nam vién 0,981 | 1,00 0,95-1,05
C6 it nhat 1 bénh 0,118 | 0,13 0,03-0,70
kem
C6 the may/ diéu tri | <0,001 | 22,42 6,78-74,11
tai ICU
Thoi gian diéu tri 0,220 | 2,07 0,65-6,63
KS theo KSD >14
ngay
KS sir dung phu 0,007 | 0,24 0,09-0,68
hop voi KSDB

Tudi, tinh trang lién quan (thd may va nhap ICU) lam
tang nguy co that bai diéu tri: yéu té tudi (OR = 6,33; p <
0,05), c6 thé méy/diéu tri tai ICU (OR = 22,42; p < 0,05).
St dung KS phu hop KSD gitp giam nguy co dleu tri that
bai (OR = 0,24; p < 0,05). Cac yeu t6 con lai gdm: sé ngay
nam vién, c6 it nhat 1 bénh kém, va thoi gian su dung KS
theo KSD trén 14 ngay khong anh huong dén két qua didu
tri (p > 0,05).

Ban luan
- Céac BN trong dan sb nghién ciru co d¢ tudi tir 18-100
tudi. Tudi trung binh cua dan so nghién ctu la 54,57 +
18,85 tudi. Co sy dong deu ve gisi tinh trong dan so nghién
ctru véi 59,9% la nam gidi. Co 140 BN mac cac bénh man

tinh kém theo. Bénh kém chiém ty 1& cao nhat 1a dai thao
dudng va tim mach véi ty 18 1an luot 1a 35,4% va 33,8%.
Nhim tring da md mém chiém ty & cao nhit véi 154
truong hop (65%). Viém phoi do MRSA chiém ty 1¢ 28,3%
(67 BN) & BN nhap vién. Két qua khang sinh d6 cho thay
céc khang sinh c6 ty ¢ nhay rat cao nhu Linezolid 97,9,
vancomycin 97%, teicoplanin 96,9%. Cac KS khac ciing c6
ty I& nhay cao (> 90%) nhu daptomycin, doxycyclin,
minocyclin, netilmicin, amikacin nhung tan suat xuat hién
trong KSD kha nho, ¢ thé do sé luong dia cac KS nay
khong nhiéu va tlly theo dich t& dé khang KS cua bénh vién.
Ty 1&¢ MRSA dé khang véi cac KS nhém quinolon kha cao
nhu ciprofloxacin khang 53,42%, levofloxacin khang
46,43%, moxifloxacin khang 39,68%.

- Trude khi co két qua KSD, KS duoc diéu tri theo kinh
nghiém nhiéu nhat 1a nhém penicillin phéi hop véi ty 1¢
22,5%, gém c6 amoxicilin + sulbactam, piperacilin +
tazobactam hodc amoxicilin + acid clavulanic. Pay la nhom
KS str dung thudng xuyén trong diéu tri nhiém trang da, mo
mém vi phd tac dong rong va hiéu qua tbt trén MSSA. Co
40,2% sb BN dugc st dung KS nhém quinolon va
aminosid, chu yéu dé tac dung hiép ddng véi cac KS nhom
beta lactam, kha ning phan bd trong mé tét va tic dong
higu qua trén cac VK Gram (+) nhu S. aureus,
Streptococcus sp. Con sb trén twong dong véi nghién ciru
cua Nguyén Thi Ngoc Diép tai bénh vién da khoa Thong
Nhat khi ty I sir dung KS nhom quinolon va aminosid la
44,53% [1].

- Sau khi c6 két qua KSB, khong ddi KS diéu tri MRSA
duoc uu tién Iya chon nhiéu nhat véi 56,5% BN, trong d6
35,9% KS dang diéu tri phit hop véi két qua KSD, 20,7%
khong diéu chinh KS da sir dung trudc d6 do dang c6 hiéu
qua trén 1am sang. Két qua nay cao hon so v6i nghién ciu
cua Tran Ngoc Thach va Nguyén Huong Thao [3] khi ty 18
khong d6i KS diéu tri MRSA 12 42,9%, mac du ty 1é BN
dap ung vaéi KS diéu tri theo kinh nghiém 1a 20,9% tuong
duong vai nghién cau cua ching toi [3]. Do ty 1é KS dang
diéu tri phu hop véi két qua KSP cua nghién ctiu nay chi
18%, thap hon so vai nghién cau cua ching toi (35,9%).
Con sb nay thap hon so voi nghién ciru cia O. Gasch trén
BN nhi&m trang huyét khi KS diéu tri ban dau phu hop voi
két qua KSD 1a 66%. Theo O. Gasch, viéc sir dung ban dau
khong pht hop véi KSP 1a mot yéu t dy doan doc lap cho
tar vong (HR=1,39) [6].

- C6 36,3% BN dugc diéu chinh KS phi hop véi KSD,
7,2% chuyén vién hoic xin vé truéc khi co két qua KSD.

- Trong 49 BN khong thay déi KS theo KSP do déap ung
v6i KS diéu tri kinh nghiém c6 44 truong hop xuit vién on
va 5 trudng hop danh gid xuat vién khong thay d6i bao
gom: 3 truong hop doan chi do hoai tir ban chan trén nén
BN dai thdo duong, 1 trudng hop nhap vién dé chay than
nhan tao, 1 trudng hop phau thuat két hop xuong do giy
ho.

- Nghién ctru cua ching téi ghi nhan 171/237 BN c6 KS
diéu tri pht hop véi KSB. Sy diéu tri thich hop dugc ching
minh boi nhiéu nghién ciu cho thiy ring KS diéu tri thich
hop ¢ anh hudng dang ké trén ty 1é sdng sot [9].

- Lya chon dau tay trong diéu tri MRSA chu yéu l1a phdi
hop 1 KS nhay cam KSP va 1 KS khac chiém 51,5% va
chu yéu 1a sy phéi hop ciia vancomycin véi 38 truong hop
(22,2%). Phdi hop 2 KS nhay cam voi KSD cao thir hai
chiém ty 1& 40,4% chu yéu 1a vancomycin phdi hop véi
aminosid hodc levofloxacin phdi hop v&i aminosid. Loi ich
ctia sy phdi hop KS trong diéu tri nhiém khuin MRSA ciing
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duoc ghi nhan tai nhiéu bdo cdo khoa hoc nhu: mo rong
phé khang khuin trén VISA, VISA di khang thudc, ting
hoat tinh trén nhitng chung c6 MIC cao; ngan chan sy giam
nhay cam v6i vancomycin; dong van ting hoat tinh diét
khuén, ting tinh tham nhap vao mo, trc ché san xuat doc
tinh cia VK [4].

- Levofloxacin dugc str dung don tri véi ty 1¢ 2,3%. Theo
nghién ctru ctia Neeta D.Gade vé KS quinolon trong diéu tr
nhiém tring S. aureus cho thay trong 15 nim qua, MRSA
dd d& khang voi nhidu KS nhém quinolon. Clproﬂoxacm
khong con 12 KS diéu tri MRSA theo kinh nghiém trong cac
huéng dan diéu tri trén thé gidi [5]. Tuy nhién, van c6 thé
sir dung mot vai KS quinolon dé diéu tri MRSA trong cic
truong hop nhidém trung khong nghiém trong néu cac KS
nay nhay trong KSD.

- Cac yeu t6 thoi gian nam vién, co it nhat 1 bénh kém,
thoi gian diéu tri KS theo KSP khong anh hudong dén higu
qua diéu tri ctia bénh nhan. Tudi va tinh trang lién quan
(thd may va nhap ICU) lam ting nguy co that bai diéu tri:
tudi (OR = 6,33; 95% CI: 2,49 + 16,08; p = 0,000); c6 thd
may/nhap ICU (OR = 22,42; 95% CI: 6,78 + 74,11; p =
0,000). Sir dung KS phti hop KSD gitp giam nguy co diéu
tri that bai (OR 0,24; 95% CI: 0,09 + 0,68; p = 0,007). Két
qua nay tuong ty nghién ctu cua L Kuti va cong su cho
thy viéc diéu tri khang sinh khéng hop 1y lam ting ti 1¢ tir
vong (OR 2.33; 95% CI: 1.96 + 2.76; P < 0,001) [7]

4. KET LUAN

Khang sinh sir dung trong diéu tri nhiém tring MRSA
hau hét phu hop véi cac huéng dan diéu tri tham khao.
Tudi, thd may hodc nhap ICU va diéu tri khang sinh pho
hop la cac yéu tb lién quan dén két qua diéu tri.

5. CAM ON

Chung téi xin chan thanh cam on Ban Giam Hiéu
Trudng Pai hoc Lac Hong, lanh dao khoa Duoc Truong
Pai hoc Lac Hong, Trung tim Nghién ciu Khoa hoc va
Ung dung, Truong Pai hoc Lac Hong di tao diéu kién cho
ching t6i hoan thanh nghién cau.
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