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PAT VAN PE

Két qua xét nghiém vi sinh tai cdc bénh vién dong vai tro quan trong
trong chan doan, diéu tri, dy phong va gidm sat cac bénh nhiém khuan. Viéc st
dung khang sinh khong hop 1y trong diéu trj da tao diéu kién cho vi khuan thich
nghi va tré nén khang thube. Trién khai tot xét nghiém vi sinh gilp phat hién va
danh gia mirc do khang khang sinh cac vi khudn gay bénh; tir d6, gitp cac béc si
lam sang lwa chon khang sinh diéu tri va xdy dung hudng dan s dung khang
sinh phu hop.

Cho t61 nay, nhiing diéu tra vé ning luc ciia phong xét nghiém vi sinh ¢c6
rat it. Mot vai diéu tra & pham vi nho di chi ra thuc trang mot sO phong xeét
nghiém vi sinh. Tuy nhién, véi phan 16n céc bénh vién tuyen tinh, noi ma xét
nghiém vi sinh con chua duge quan tim ding mac thi van con nhiéu cau hoi
dugc dat ra: nang luc xét nghiém vi sinh cua cac bénh vién hi¢n nay ra sao?
nhitng yéu t6 nao lién quan dén viéc trién khai hiéu qua xét nghiém vi sinh tai
cac bénh vién? Nguyén nhan cta nhitng bat cap do dau? Py 1a nhitng cau hoi
ma con chua c6 cau tra 101 day du, rd rang. Nghién ctu “Néing lwe xét nghiém
vi sinh va thue trang khang khang sinh tai mét sé bénh vién da khoa tuyén
tinh” duoc thuc hién voi 2 muc tiéu:

1. Mo ta nang luc xét nghiém vi sinh cua 26 bénh vién da khoa tuyén tinh va
thue trang khang khang sinh tai 2 bénh vién nam 2012 - 2015.

2. Phan tich mot so yeu to lién quan dén nang luc xét nghiém vi sinh va chi
dinh xét nghiém cua bac st lam sang.

Nhirng dong gop méi caa luan an

Luén an da co nhing dong gop mang y nghia khoa hoc va thuc tlen cao,
1a nghién ctru dau tién, tong thé, quy mo 16n tai 26 bénh vién da khoa tuyén tinh
& Viét Nam véi 1012 béac si 1am sang va 182 nhan vién xét nghiém vi sinh vé
nang luc xét nghiém vi sinh, mrc do chi dinh xét nghiém cua bac si 1am sang va
mot s yéu to lién quan.

Nghién ciru cho thay: 14,3% nhén vién xét nghiém vi sinh chua dugc dao
tao dung chuyén nganh; 41,2% nhan vién chua c6 ching chi hanh nghé xét
nghiém vi sinh; 26,9% bénh vién chua thuc hién nodi kiém chat luong xét
nghiém; 57,7% bénh vién chua thuc hién ngoai kiém; Gan 40% bénh vién chua
ban hanh quy trinh nuéi cdy va khang sinh d6. Nang lyc thuc hién xét nghiém vi
sinh chua dat yéu cau (34,6% bénh vién dat murc 2; 65,4% bénh vién dat muc 3.
Khong c6 bénh vién nao dat mirc 1, mirc 4, murc 5).

Dé tai cling da phan tich duoc mot sé yéu té lién quan dén ning luc xét
nghi¢m vi sinh va chi dinh xét nghiém cua bac si lam sang: Chua c6 bénh vién
dat tiéu chuan vé chat lugng xét nghiém vi sinh (ISO 15189). Mttc dd chi dinh
xét nghiém vi sinh cta cac béac si 1am sang thap do “Chua dwoc cung cap kién
thitc vé vi sinh lam sang” va “Thdy khéng can thiét phdi cho lam xét nghiém vi
sinh”. C6 t6i 72,6% béc si chua timg dugc dao tao vé vi sinh 1am sang.
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Két qua nghién ciru nay sé 1a co sé khoa hoc dé cac bénh vién tuyén trung
wong xay dung ké hoach, trién khai hiéu qué cac bién phéap can thiép, gitip nang
cao ning luc xét nghiém vi sinh cho cac bénh vién da khoa tuyén tinh thong qua
hoat dong dao tao, chi dao tuyén.

CAU TRUC CUA LUAN AN

Luan an ¢6 113 trang: Dit van dé 2 trang, Chuong 1. Tng quan, gom 30
trang; Chuong 2. Péi tuong va phuong phap nghién cuu, gom 20 trang; Chuong
3. Két qua nghlen ctiu, gdom 25 trang; Chuong 4. Ban luan, gom 33 trang; Két
luan va Kién nghi 03 trang. Tai liéu tham khao gdom 120 (51 tiéng Viét va 69
tiéng Anh). Luan an cé 38 bang, 2 biéu d6, 2 hinh va 7 phu luc.

Chwong 1. TONG QUAN

1.1. Nang lwc xét nghiém vi sinh va thwe trang khang khang sinh

1.1.1. Nang lwc xét nghiém vi sinh

1.1.1.1. Vai tro ciia phong xét nghiém Vi Sinh tai cdc bénh vién trong quan Iy,
kiém sodt bénh nhiém khudn va khang khang sinh

Chan dodn bénh nhiém khudan: Phong xét nghiém vi sinh phat hién nhiéu cac vi
khuan, virus, vi ndm, ky sinh tring gay bénh & nguoi bang cac ki thuat truc tiép
phat hién khang nguyén vi sinh vt nhu soi twoi, nhuém soi, nudi cdy, dinh
danh, sinh hoc phan tir (PCR) hodc gian tiép phat hién khang thé nhu phan tng
mién dich hoc.

Piéu tri bénh: Phong xét nghiém vi sinh chan doan tac nhan gy nhiém khuan
va dic diém khang khang sinh cua vi khuan giup diéu tri hiéu qua thong qua
viéc bac si 1am sang lua chon khang sinh diéu tri thich hop, cung cip céc sb liéu
giam sat mirc do khang khang sinh cta vi khuan dé cac bac si 1am sang xay
dung cac phac do diéu tri va c6 chién luoc sir dung khang sinh hop 1y, hiéu qua.

Phong beénh: Phong xét nghiém vi sinh 1a noi phat hi¢n tac nhan gay nhiém
trung va nguon gay nhiém khuan bénh vién, phat hién tic nhan gay dich va dai
dich ta, s6t xuat huyét, cam.

Gidm sat nhiém khudn va khang thuéc: Phong xét nghiém vi sinh cung cap sb
liéu dich & hoc vé vi sinh vat giy bénh, vi sinh vat khang thudc, phat hién gen
khang thudc ctia vi khuan, vi nam, virus. Ttr 46 giup phan tich xu huéng dé
khang khang sinh dé c6 chién lugc han ché sy gia ting khang thube va xay dung
cac phac do diéu tri hiéu qua cho timg giai doan, timg khu vuc.

1.1.1.2. Quan ly chat luong xét nghiem vi sinh trén thé gici

Trén thé gidi, van dé kiém tra chét luong xét nghiém dugc quan tim hang
dau va c6 céac tiéu chuan rd rang vé phong xét nghiém, chat lugng xét nghiém
cling nhu k¥ thuat thuc hién cac xét nghiém. Hau hét cac nudc trén thé gioi déu
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c6 hé thong kiém tra chat lugng y té rat chat ché thong qua Trung tdm kiém
dinh chét luong xét nghiém dat dudi su lanh dao cia B Y té hodc BO tuong
duong. Mdi nudc déu dé ra tiéu chuin xét nghiém riéng bao gém tat ca cac giai
doan xét nghiém (trudc khi 1am xét nghiém, trong qua trinh lam xét nghiém va
sau khi 1am xét nghiém bao gém céa bao cdo két qua) nhu: Uc, Bi, Puc, Phap,
Thuy Si... TAt ca cac phong xét nghiém mudn hoat dong phai c¢6 dang ky hanh
nghé véi Bo Y té va chi dugc phép hoat dong khi ¢6 kiém dinh chét lugng dinh
ky theo quy dinh cta trung tdm kiém dinh chét luong.

1.1.1.3. Thuec trang quan 1y chat leong xét nghiém Vi sinh ¢ Viét Nam

Két qua dé tai nghién ctu do Bo Y té chu tri vé diéu tra thyuc trang cac
phong xét nghiém Hoa sinh, Huyét hoc, Vi sinh, Ky sinh tring va Mién dich ¢
cac tuyén y té (2002 - 2005) cho thdy phan 16n c4c can bo 1am viéc tai cac
khoa/phong xét nghiém chua dugc diao tao chuyén mdn mot cach day da va
toan dién. Pa s6 ho 1a cac béac sy da khoa, duoc s¥, cir nhan sinh hoc hoic cir
nhan hod hoc va chi mot s it 14 cac can bo trung cip da dugc hoc mot sd
chuyén nganh xét nghiém & cac muc do khéac nhau. Pay 1a mot tré ngai 1on dé
cac khoa/phong xét nghiém co thé hd tro mot cach hiéu qua cho cong tac
chan doan va diéu tri bénh. D6 ciing 1a nguyén nhan khién cho cong tac xét
nghiém chua c6 duoc su tin cay cao cia cac dong nghiép 1am sang. Mt khac,
nhiéu khoa/phong xét nghiém thiéu trang thiét bi hoic nhiéu thiét bi da ci,
khong dong bo va khéng duoc kiém chuan; cac hoa chat va thude thir khdng
duoc kiém tra vé chat lugng.

Theo béo cédo cia Bo Y té nim 2010, hau hét cac khoa/phong xét
nghiém deéu khong c6 can bo chuyén trach va c6 chuyén mon vé quan ly
phong xét nghiém y hoc. Thiéu nhiéu can bo xét nghiém dugc dao tao bal ban
vé linh vuc xét nghiém chuyén nganh, thiéu su hap dan dé thu hit ngudén nhan
luc vao lam viéc trong linh vuc nay.

1.1.2. Thuec trang khéng khdng sinh ciia vi khudn

1.1.2.1. Thuc trang khdng khdng sinh ciia vi khudn tai bénh vién trén thé gidi

Khang khang sinh cia mot s6 loai vi khuan Gram am duoc dic biét quan
tam vi cac vi khuan nay 1a nhiing cin nguyén gay nhiém khuan hang dau ¢ bénh
vién.

E. coli dé khang cac khang sinh nhém cephalosporin thé hé 3 va cac
khang sinh nhém fluoroquinolone. Co rét it khang sinh hién nay con hiéu qua
diéu tri cac chung A. baumanni, thim chi ca carbapenem ciing di bi dé khang
cao, gy nhiéu khé khin trong Iya chon bién phap diéu tr1 va ty 1€ tir vong cao
(40 - 50%). P. aeruginosa khang khang sinh 12 mot van dé nghiém trong trén
toan cau. Cac truong hop nhiém P. aeruginosa co tién lugng xau hon cac vi
khuan khac, do ching c6 doc tinh cao va khang voi nhiéu loai khang sinh.
Khang sinh cephalosprin thé hé 3 duoc st dung nhu mot lya chon chuan thirc
cho diéu tri cic nhiém khuan do K. pneumoniae va carbapenem duogc xem 1a Iira
chon cubi cung dé diéu tri cac nhiém khuan ning khi khong thé st dung dugc
cephalosporin do ty 18 dé khang di cao. S. aureus hau hét di khang nhiéu khang
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sinh nén diéu tri rat kho khan. Enterococcus spp. nhay cam véi penicillin va
ampicillin nhung khang tg nhién véi nhiéu loai khang sinh nhu cephalosporin
thé hé 3, aminoglycoside nong dg thap.

1.1.2.2. Thuc trang khang khang sinh cua vi khudn tai bénh vién & Viét Nam

Viéc st dung khang sinh rong rdi va tinh trang lam dung thudc khéng
sinh ngay mdt tang cao 1am nhanh chéng xuat hién nhiéu ching vi khuan khang
thudc. Két qua diéu tra tinh hinh khang thudc cta vi khuan giy bénh thuong gip
tai 9 bénh vién, dai dién cho ba mién Bic, Trung, Nam Viét Nam nam 2003, da
phan 1ap duoc cac loai vi khuan chinh 1a P. aeruginosa, K. pneumoniae, E. coli
va S. aureus. Mirc do khang khéng sinh cua P. aeruginosa cao nhat véi cac
khang sinh thudc cephalosporin thé hé 3 (> 50%), ty 1& khang thap nhat véi
imipenem (12,5%).

Mot s6 nghién ctru tai Bénh vién Bach Mai, Bénh vién 103, Bénh vién
Viét Puic cho thay, cac vi khuan gram am c6 ty 1é gia tang dé khang khang sinh,
dic biét 1a tic nhan gdy nhiém khuan huyét A. baumanni dé khang cao véi cac
khéng sinh thong thuong.

1.2. Mt s6 yéu to anh hwong dén ning lue xét nghiém vi sinh

Té chivc khoa xét nghiém vi sinh: Khi bénh vién thanh 1ap khoa Vi sinh doc
lap véi hé théng cac khoa can lam sang, s¢ la diéu kién thuan loi dé phat trién
khoa. Khi d6, trong khoa s& c6 cic bd phan chuyén biét vé tiép nhan bénh
pham, san xuat méi truong, cic bo phan thuc hién ky thuat chuyén mon, bo
phén bao dam chat lugng xét nghiém va bo phan tra két qua xét nghiém. bay la
diéu kién co ban, can thiét dé co thé dap tng dugc nhu cau xét nghiém vi sinh
va phat trién chuyén nganh.

Nhén luc xét nghiém vi sinh: Nhan lIuc phong xét nghiém vi sinh dong vai tro
quyét dinh dén chat luong xét nghiém. Phong xét nghiém vi sinh can dat va duy
tri du s luong nhan vién c6 trinh do, duge dao tao, va c6 du nang luc dé thuc
hién va quan 1y cac hoat dong cia phong xét nghiém.

Thiét bi xét nghiém: Khi thiét bi khong dugc dap tmg, sé khong thuc hién duogc
xét nghiém; hodc cé trang thiét bi nhung khong trong di€u kién hoat dong tot s€
anh hudéng dén chat luong xét nghiém.

Sinh phim xét nghiém: Dé trién khai tot cac xét nghiém, mdi phong xét
nghiém can xac dinh cac loai sinh pham can str dung va danh gia thuong xuyén
cac sinh pham khi trudc khi stir dung.

Quy trinh xét nghiém: Viéc ban hanh quy trinh thuc hanh chuin s& dam bao tat
ca cac nhan vién xét nghiém déu thuc hién va dat duoc két qua x¢t nghi¢m
tuong dong. Cac quy trinh chudn ludn phai ¢ sin tai khu vuc tién hanh xét
nghiém.

Néi kiém chit lwong xét nghiém: Thuc hién t6t noi kiém chét luong xét
nghiém vi sinh s& cho két qua xét nghiém dam bao chat luong, xac dinh chinh
X4c tac nhan gay bénh, hd tro tich cuc cho 14m sang.
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Ngoagi kiém chit lwo’ng xét nghi¢gm: Ngoai kiém nham 3 muc dich: (1) Cung
cap cac cong cu danh gia tir bén ngoai nham dam bao cac xét nghiém vi sinh 1a
chinh xac, dung thoi gian, phu hop vdi 1am sang, (2) Tao su tin tuong cho cac
béc si 1am sang, (3) Pam bao toan bd qud trinh tién hanh xét nghiém 13 hiéu qua
va an toan.

Qudn Iy 56 liéu xét nghigm va chia sé thong tin: Cac s liéu vé khang sinh 13
co so khoa hoc dé xay dung hudng dan diéu tri bang khang sinh cho timg bénh
1y nhidm khuén. Vi vy, quan 1y tot sb liéu xét nghiém vi sinh va trao doi thong
tin s€ giup cho cong tac chan doan, diéu tri duoc hiéu qua, dam bao su quyét
dinh ctia bac si tdi wu.

Dao tao va nghién citu khoa hoc: Tat ca nhan vién xét nghiém vi sinh can phai
ddo tao lién tuc dé co kha nang tién hanh, thuc hién cac xét nghi¢m dam bdo
chat lugng.

Chi dinh xét nghiém ciia bdc si lam sang: Viéc c6 tién hanh xét nghiém vi sinh
hay khong, sé lwong nhiéu hay it phu thudc rat 16n nhu cau chi dinh cia bac si
lam sang.

Chwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Ning lwe xét nghiém vi sinh ciia 26 bénh vién da khoa tuyén tinh

2.1.1. Poi twong va dia diém nghién ciru

Pé tai lua chon c4c bénh vién da khoa tuyén tinh thugc pham vi chi dao
tuyén cia Bénh vién Bach Mai dé nghién ctru v6i mong mudn sau nghién ciru
nay s& trién khai cac bién phap can thiép cu thé, gitp ning cao ning luc xét
nghiém vi sinh cho timg bénh vién thong qua hoat déng dao tao, chi dao tuyén
cua Bénh vién Bach Mai. Bao gém:

- Céac khoa/phong xét nghiém Vi sinh ctia 26 bénh vién da khoa tuyén tinh
thudc pham vi chi dao tuyén cua bénh vién Bach Mai.

- C4c nhan vién xét nghiém vi sinh (bao gém: ngudi phu trach, nguoi truc
tiép thuc hién cac xét nghiém vi sinh) tai 26 bénh vién nghién ciru.

- CA&c bac si dang lam viéc tai cac khoa lam sang thudc 26 bénh vién
nghién ctru. Loai trie: cac bac si dang lam viéc tai cac khoa it chi dinh xét
nghiém vi sinh (Phuc hoi chirc nang, Y hoc co truyén, Mit, Than nhan
tao, Rang ham mat, Ung budu, Da lidu, Kham bénh).

2.1.2. Thoi gian nghién cibu: tir thang 6/2014 dén thang 6/2015.
2.1.3. Phwong phdp nghién ciru: Nghién ciru m6 ta cit ngang két hop véi nghién
ctru dinh tinh va dinh luong.

2.1.3.1. Nghién cuu dinh luong:
* C& mau va chon mau nghién ciru:
- Panh gia nang luc xét nghiém vi sinh (nhan lyc, trang thiét bi, quy trinh
ét...): Chon chu dich toan bd 26 khoa/phong xét nghiém vi sinh cta 26
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bénh vién da khoa tuyén tinh thudc pham vi chi dao tuyén Bénh vién
Bach Mai.

Nhan vién xét nghiém: Chon mau thuin tién tt ca cdc nhan vién xét
nghiém c6 mat tai thoi diém diéu tra dugc dién phiéu khao sat. Thuc té
khao sat duoc 182 nhan vién.

Bac si 1am sang: Chon mau thuan tién. Tat ca bac si 1am sang c6 mat tai
thoi diém diéu tra duoc dién phiéu khao sat. Thyc té khao sat dugc 1012
bac si.

* Quy trinh, ky thudt thu thdp sé liéu:

Pé khao sat thuc trang ning lyc Khoa/Phong xét nghiém Vi sinh tai cac
bénh vién tinh, chung t6i gui phiéu khao sat (phiéu sé 1) téi cac bénh
vién dé thu thap so bd thong tin trudc khi tdi khao sat truc tiép tal cac
bénh vién.

Duya trén két qua phiéu khao sat ban dau, nhom nghién ctru t6i cac bénh
vién tryc tiép 1am viéc, khao sat, phong van lanh dao cac Khoa/Phong xét
nghiém vi sinh dé chi tiét cac thong tin trén phiéu va hoan thién phiéu
nghién ctru theo dung thyc té.

Tai cidc Khoa/Phong xét nghiém vi sinh, nhom nghién ctru huéng dan noi
dung phiéu khao sat, cach dién phiéu va phat phiéu tu dién (phiéu sé 2a)
cho nhan vién ctiia Khoa/Phong xét nghiém vi sinh ¢6 mit tai thoi diém
nghién ctru. Giam sat viéc dién phiéu cia cac nhan vién xét nghiém dé
tranh bé muc hodc hoi y, trao ddi. Thu lai céc phiéu nghién cuu sau 15
phut.

Tai budi giao ban bénh vién thuong quy danh cho cac bac si, nhom
nghién ctru huong dan ndi dung phiéu khao sat, cach dién phiéu va phat
phiéu tu dién (phleu s6 2b) cho cac bac si co mt tai budi giao ban. Giam
sat viéc dién phleu clia cac bac si dé tranh bo muc hodc hoi ¥, trao doi.
Thu lai cac phiéu sau 15 phit.

* Chi s6 ddanh gid
o Nhdn luc xét nghiém vi sinh

S6 lugng nhan vién xét nghiém vi sinh: t6i thiéu 2 nhan vién/bénh vién.
Trinh d9, chuyén nganh dao tao cta nhan vién xét nghiém vi sinh: Nguoi
phu trach va nhan vién xét nghiém c6 trinh d¢ dao tao dung chuyén nganh
xét nghiém vi sinh.

Nhan vién xét nghiém vi sinh c6 chig chi hanh nghé xét nghiém vi sinh.

o Thiét bi xét nghiém Vi sinh

Thiét bi t0i thiéu can thiét thyc hién k¥ thuat nhudm soi, nudi cay, dinh
danh va khang sinh do, gom co: Kinh hlen vi, tu an toan sinh hoc, tu am
thuong 35 - 37°C, may cdy mau, ti sy, ndi hap uét, ti 4m CO,, ta 4m 25
-30°C.

Cac thiét bi xét nghiém c6 bang theo ddi may hang ngay va c6 lich bao
dudng, hiéu chuén.



o Hoat dong xét nghiém vi sinh

- K§ thué‘g xét nghiém yi sinh co ban vé vi kh,uén can thuc hién tai bénh
vién tuyen tinh, bao gobm: Nhuom soi; Nuodi cdy, dinh danh va khang sinh
d6 vi khuan bang phuong phap thong thuong; Nuodi cdy, dinh danh va
khang sinh d6 vi khuan bang hé thong tu dong.

- Quy trinh xét nghiém vi sinh: Mdi bénh vién can ban hanh riéng cho céac
quy trinh xét nghiém dang thyc hién.

- Thuc hién ndi kiém, ngoai kiém chat lwong xét nghiém vi sinh.

- Céan bg cua khoa/phong xét nghiém vi sinh la thanh vién Hoi dong thude
va diéu tri cia bénh vién.

- Bénh vién c6 chung chi quan 1y chit luong xét nghiém vi sinh (ISO
15189).

e Ddo tao vé chuyén nganh Vi sinh cho nhdn vién xét nghiém: Ti da trong thoi
gian 2 nam phai dao tao cap nhat.

e Danh gia nang luc ,Xét Nghiém Vi sinh ciia moi bénh vién L Ap dung tiéu chi
danh gia theo QD 506 4858/QD-BYT cua Bo truong B Y t€ ngay 03/12/2013
v€ viéc ban hanh thi diém b ti€u chi danh gia chat luong bénh vién.

2.1.3.2. Nghién cuu dinh tinh:

- Pbi twong, ¢ miu va chon miu: Chon mau chu dich mdi bénh vién
phong van 01 1anh dao hodc nhan vién khoa/phong xét nghiém vi sinh.
Téng sd 26 ngudi du’0’c phéng van.

- NOi dung phong van (phiéu s6 1): Co cdu t6 chirc cho xét nghiém vi sinh,
viéc cap chung chi hanh nghé cho can bd xét nghiém, thiét bi, sinh pham
x€t nghiém, k¥ thuat xét nghiém, quy trinh k¥ thuat. ..

- Phan tich sd lidu: Dua trén thong tin ghi chép dugc trong qua trinh phong
van, nhom nghién ctru tong hop nhimng ¥ kién trung lip hodc nhiing v
kién co gia tri thyc tién lién quan dén ning luc xét nghiém vi sinh tai cac
bénh vién.

2.1.4. Qudn Iy va xir Iy 5o liéu
- Cac sd liéu duoc quan 1y va xtr Iy trén phan mém vi tinh SPSS 16.0
- Su khac biét giita cac ty 1& duoc so sanh bang test % va ty suat chénh OR.
Xac dinh yéu té lién quan dén nang lyc xét nghiém vi sinh va chi dinh cua
bac si1am sang qua phan tich hdi quy Logistic.

2.2. Thue trang khang khang khang sinh ciia vi khuin giy bénh tai 2 bénh
vién
2.2.1. Doi twong nghién ciru

Chon 2 bénh vién trong 26 bénh vién thuoc pham vi chi dao tuyén cua
bénh vién Bach Mai dé danh gia mirc do khang khang sinh cua vi khuan gay
bénh thuong gap tai bénh vién.
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Tiéu chi lya chon: 2 bénh vién dugc lua chon phai dat duoc cac ti€u chi sau:

- Pu ning lyc vé con nguoi, thiét bi, phuong tién, sinh pham xét nghiém dé
thuc hién duoc ky thuat dinh danh vi khuén.

- C6 nhan vién thuc hién thanh thao k¥ thuat dinh danh vi khuin va c6 thuc
hién noi kiém chét luong dinh danh.

- Pdng y tham gia nghién ctru va c6 sy phdi hop tét voi bénh vién Bach Mai.

- Uu tién chon bénh vién da dugc lya chon tham gia dé tai cép Nha nudec:
“Nghién ctru ung dung k¥ thuét sinh hoc phan tir xac dinh muc d6 khang
khang sinh ctia mot s6 ching vi khuan gy bénh thudng gip & Viét Nam”.
M3 s6 KC.10.18/11-15, thudc chuong trinh khoa hoc va céng nghé trong
diém cap Nha nudc KC.10/11-15. Thoi gian nghién ciru tir thang 10/2012
dén thang 12/2015.

Poi tuwong nghién ciru: 6 1oai vi khuan gay bénh thuong gap 1a: Escherichia coli,
Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella pneumoniae,
Acinetobacter baumannii, Enterococcus spp.

Loai trir: Nhitng ching vi khuan 1ap lai trén cting 1 bénh nhan hodc c6 hai
chung vi khuan trén cing mot mau bénh pham.

2.2.2. Pia diém nghién civu

Tai 2 khoa Xét nghi€ém vi sinh ctia 2 bénh vién da khoa tuyén tinh duoc
Irra chon: Nuoi céy, phan 13p, dinh danh vi khuén.

Tai khoa Vi sinh bénh vién Bach Mai: Pinh danh lai va lam khang sinh do.
2.2.3. Thoi gian nghién ciru: tiy thang 10/2012 dén thang 10/2014.
2.2.A. Phwong phdp nghién ciru ’
2.2.4.1. Thiet ké nghién cuu: Nghién ciru mo ta cat ngang.

So do nghién ctru:

Chung VK da dugc dinh danh
thu thap tir 2 BV dwgc lya chon
nghién ciru

ﬂ

Khoa Vi sinh BV Bach Mai dinh
danh lai va lam KSD bang may tu
dong VITEK 2 Compact
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2.2.4.2. C& mau nghién ciru va chon mau

Z%(1-0/2).p(1-p)
d2

Theo tinh toan, ¢& miu nghién ctru t6i thiéu cho 2 bénh vién 1a 385 chung
vi khuan thudc 6 loai vi khuan dugc lwa chon.

Chon mau: Trong vong 2 nam, tai 2 bénh vién da dinh danh dugc 503
chung vi khuan thudc 6 loai vi khuan duoc chuyén an toan dén bénh vién Bach
Mai dé dinh danh lai va 1am khang sinh dd. Vay ¢& mau nghién ctru thuc té 1a
503 chung vi khuan.

2.2.4.3. Phirong phdp thu thdp s6 liéu

- Tai 2 bénh vién duoc lya chon nghién ctru: Cac mau bénh phém dwoc nuoi
ciy thuong quy trén cac moi trudng thich hop, dé ti 4m. Pinh danh vi khuan
dua vao hinh thé, kich thuéc, tinh chat bit mau gram, cach sép xép cua vi
khuan; dua vao hinh thai khuan lac va cac tinh chat sinh vat héa hoc.

- Céc chung vi khuan gay bénh thuong gip sau khi duoc cac bénh vién nghién
ctiu dinh danh s€ dugc bdo quan, van chuyén téd1 khoa Vi sinh bénh vién
Bach Mai dé dinh danh lai va lam khang sinh do trén may dinh danh va
khang sinh d tu dong.

2.2.5. Chi s6 nghién ciru
- Ty 1é phan b6 6 loai vi khuan gay bénh thudng gap tai bénh vién.
- Miuc do khang khang sinh cua 6 loai vi khuan gay bénh thuong gip tai
bénh vién:
+ Ty 1€ khang khang sinh dugc phéan chia thanh cac mirc do: Nhay cam,
trung gian, khang theo huéng dan CLSI ctia Hoa Ky.
+ Ty 1€ khang khang sinh dugc chia theo nhom bao cédo A, B, C, O, U
theo Huéng dan CLSI cta Hoa Ky.

2.2.6. Qudn Iy va xir Iy s6 ligu: Cac sb lidu dugc quan 1y va phan tich bing phin
mém SPSS 22.0 va WHONET 5.6
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Chuong 3. KET QUA NGHIEN CUU

3.1. Ning lwc xét nghiém vi sinh ciia 26 bénh vién da khoa tuyén tinh va
thuc trang khang khang sinh tai 2 bénh vién
3.1.1. Néng lwc xét nghiém vi sinh ciia 26 bénh vién da khoa tuyén tinh
3.1.1.1. Co cdu t6 chirc va nhdn e cho xét nghiém Vi sinh

Trong 26 bénh vién cé 13 bénh vién (50,0%) da thanh 1ap khoa Vi sinh,
13 bénh vién (50,0%) la phong xét nghiém vi sinh thuoc khoa Xét nghiém
chung.

Trong qua trinh nghién ciru, ching t6i phong van mdt s6 lanh dao khoa
Xét nghiém, ho cho biét:

“Ly do chit yéu bénh vién ching t6i chua tich dwoc khoa Vi sinh khéi khoa Xét
nghiém chung vi khong di nhdn lyc, nhan vién con vira phai lam ca xét nghiém
Vi sinh, vira phdi lam ca xét nghiém huyét hoc hodc hod sinh”.

“Vi 3 bg phdn hod sinh, huyét hoc va Vi sinh cing mét khoa Xét nghiém chung
nén van phdi phén céng truc chung”.

Badng 3.1. S0 lwong va trinh @ ciia nhdn vién xét nghiém vi sinh (n = 182)

Trinh d) S6 lwong Ty 18 (%)
Tién si, CKI|I 3 1,6
Thac si, CKI 19 10,4
Bac s1 18 9.9
K¥ thuat vién xét nghiém 116 63,7
Khac (KTV xét nghiém huyét hoc, cir 26 14,4
nhan hoa, diéu dudng, cir nhan sinh hoc)

Tong so 182 100,0

26/26 (100%) bénh vién c6 di 2 nhan vién xét nghiém vi sinh tré 1én

Trong téng sd 182 nhan vién xét nghiém Vi sinh tai cac bénh vién, ddi
tuong k¥ thuat vién xét nghiém c6 sb lugng nhiéu nhét 1 116 ngudi (63,7%).

26/26 bénh vién (100%) c6 di nhan vién xét nghiém vi sinh theo quy
dinh.

Qua phong van, mot s6 1anh dao khoa Xét nghi¢m chia s¢:

“Chiing t6i van biét la khoa can c6 bdc si vi sinh thi méi phdt trién chuyén
nganh dwge, tuy nhién, & bénh vién tinh chiing téi tuyén bdc si vé lam lam sang
da khé, tuyén bdc sivé lam ¢ cdc khoa xét nghiém lai cang kho, ho khéng muon
lam bac st 0 cac khoa can lam sang”
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Bdang 3.2. Chuyén nganh dao tao ciia nhdn vién xét nghiém vi sinh (n = 182)

Chuyén nganh S6 lwong Ty 18 (%)
Vi sinh 117 64,3
Xét nghiém da khoa 39 214
Khac (huyét hoc, diéu dudng, CN sinh hoc) 26 14,3
Tong so 182 100,0

18/26 BV (69,2%) dap trng yéu ciu vé trinh d9 ciia nhan vién xét nghiém

Trong 182 nhan vién xét nghiém vi sinh ¢6 117 nguoi (64,3%) duoc dao
tao chuyén nganh vi sinh, 39 nguoi (21,4%) dugc dao tao vé xét nghiém da
khoa (trong d6 c6 vi sinh), 26 nguoi (14,3%) thudc cac chuyén nganh khac nhu
huyét hoc, diéu dudng, cir nhan sinh hoc. 18/26 bénh vién (69,2%) dap g yéu
cau vé trinh do cua nhan vién xét nghiém.

Badng 3.3. Thdm nién cong tac cua nhdn vién xét nghiém Vi sinh (n = 182)

Tham nién cong tac S6 lwong Ty 18 (%)
<5 nam 76 41,8
6 - 15 nam 73 40,1
> 15 nam 33 18,1
Tong so 182 100,0

Trong nghién ctru nay, nhan vién xét nghiém vi sinh c¢6 tham nién cong
tac tir 5 nam tr& xudng chiém ty 18 cao nhat 41,8%.

Trong tong s6 182 nhan vién xét nghiém vi sinh c6 107 ngudi (58,8%) da
dugc cap chung chi hanh nghé xét nghiém vi sinh, 75 nguoi (41,2%) chua c6
ching chi nay.

Trao doi véi 1anh dao khoa xét nghiém, chiing t61 duogc biét:

“Ly do mét s6 nhdn vién Chua dwoc cdp chitng chi hanh nghé la do chira di
thoi gian thuc hanh xét nghiém vi sinh hodc €0 van bang chuyén mén dao tao
khéng phit hop dé dwoc cdp chitng chi hanh nghé xét nghiém Vi sinh theo quy
dinh ciia BS Y té, nhu: diéu duong, cu nhdn sinh hoc”

3.1.1.2. Thiét bi, sinh pham xét nghiém Vi sinh
Badng 3.4. Thiét bi xét nghiém Vi sinh thiét yéu hién cé tai cdc bénh vién (n = 26)

Loai trang thiét bi S6 BV Ty 18 (%)
Tu an toan sinh hoc 16/26 61,5
Thuc hién ky thudt nhuom soi
Kinh hién vi | 26/26 | 100,0

Thuec hién k thudt nudi cdy, dinh danh, khdng sinh do

T 4m thudng 35 - 37°C | 25/26 | 96,2
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Loai trang thiét bi S6 BV Ty 18 (%)
Tu 4am CO, 12/26 50,0
Tu sy 14/26 53,8
Noi hap uét 13/26 50,0
M4y cay mau 16/26 61,5
May dinh danh, KSD ty dong 9/26 34,6

Chi ¢6 6/26 bénh vién (34,6%) c6 du thiét bi dé dinh danh vi khuan va
khang sinh d6 tu dong. Gan 40% so thiét bi hién dang sir dung chua quan ly

ding quy trinh.

Trong s0 25 bénh vién ¢6 thyc hién k thut nudi cdy, dinh danh vi khuan
va khang sinh d6 thi cd 25 bénh vién déu sir dung sinh phdm nhap ngoai.

3.1.1.3. Hoat djng chuyén moén vé xét nghiém vi sinh

Bang 3.5. Xeét nghiém vi sinh dang thuc hién tai cac bénh vién

Ky thuat xét nghiém 6 tslfl.rl:\liién ’l("&)l)g
Nhudm soi 26/26 100,0
Pinh danh vi khuan va KSP thu cong 16/25 64,0
Dinh danh vi khuan va KSD tu dong 9/25 36,0

64,0% s bénh vién chua thuc hién dinh danh vi khuan va khéng sinh do
tu d(:)ng. C6 1/26 bénh yién chuaqthu’c hién duoc ky thuat nuoi cay, dinh danh vi
khuan va khang sinh d6. Trao doi voi can bo phu trach bd phan xét nghiém vi

sinh, can bo nay cho biét:

cdy thi chiing t6i sé trién khai”

“Bé¢nh vién hi¢n nay moi chi thuc hién dwoc ky thudt nhuom soi, chua thuc
hién dwoc ky thudt nudi cdy va khdng sinh dé vi khéng cé méi trwong nuéi cay
vi khudn va chiea dwoc trang bi mdy dinh danh vi khudan va khéng sinh do dé
thwe hién, trong nam toi bénh vién mua dwoc trang thiét bi va méi truong nuoi

Bang 3.6. Quy trinh xét nghiém vi sinh cua cdac bénh vién

5 . S6 BV thuec hién -

Tén quy trinh St Ty 1€

xét nghiém vi sinh theo quy trinh (%)

ghle ban hanh 0

Quﬁy tl’l}’lh lay,xvan chuyén va bao 13/26 50,0
quan bénh pham

Quy trinh nhuém soi 16/26 61,5

Quy trinh nudi cay vi khuan 16/25 64,0

Quy trinh k¥ thuat khang sinh d6 16/25 64,0
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Gan 40% s6 bénh vién chua xay dung va ban hanh quy trinh nhudém soi,
nuoi cdy vi khuan va khang sinh d6 vi khuan.

Bang 3.7. Thuc hién ndi kiém, ngoai kiém chdt lirong xét nghiém vi sinh

(n = 26)
Thure hién ndi kiém, ngoai kiém (B\C/:ﬁ) %) Chua co (BV/%)
Thuc hién noi kiém chat luong xét nghiém 19 (73,1) 7 (26,9)
vi sinh
Thuce hién ngoai kiém chat luong xét 11 (42,3) 15 (57,7)
nghi¢m Vi sinh

Gan 30% sd bénh vién chua thuc hién ndi kiém chat luong xét nghiém Vi
sinh theo quy dinh. Ty 1€ kha cao bénh vién chua thuc hién ngoai kiém la
57,7%.

3.1.1.4. Ndng lwc xét nghiém Vi sinh cua gdc bénh vién (Panh gid theo tiéu chi
danh gia chat luong bénh vién cua Bo Y té)

CO 9/26 bénh vién (34,6%) dat mirc 2; 17/26 bénh vién (65,4%) dat muc 3.
Khong c6 bénh vién nao dat mac 1, mirc 4, murc 5.

3.1.2. Thuee trang khdng khdng sinh tai 2 bénh vién da khoa tuyén tinh

3.1.2.1. Cac vi khudn gay bénh thuong gap tai bénh vién

Pa s cac vi khuan gay bénh thuong gip tai bénh vién 1a cac vi khuan
gram am (365 chung chiém 72,5%), cac vi khuan gram duong 1a 138 ching
chiém 27,5%.

Trong 6 loai vi khuan dugc thr nghiém phat hién khang khang sinh, E.
coli chiém sb luong cao nhit véi 194 ching (38,5%).

3.1.2.2. Thuc trang khang khang sinh ciia vi khudn

Két qua khdng sinh d6 cia Escherichia coli (n = 194): trong sb cac
khang sinh nhoém bao céo A, E. coli co ty 18 khang cao nhat véi cefazolin
(72,7%). O nhém bao cao B, E. coli ¢o ty 1& khang cao nhat véi ceftriaxone
(68,0%). Chua xuat hién ching khang vé&i imipenem (0%). Ceftazidime 1a
khang sinh thugc nhom bao cao C véi ty 1€ khang 36,1%. Nitrofurantoin la
khang sinh thuéc nhém bao cao U danh cho dudng tiét niéu cé ty 18 khang
3,6%. Ty 1€ E. coli sinh ESBL la 47,9%.

Két qua khdng sinh d6 ciia Staphylococcus aureus (n = 107): trong sb cac
khang sinh nhém béo céo A, S. Aureus cé ty 1¢ khang cao nhat véi penicillin G
(93,5%). Ty 1¢ S. Aureus khang methicillin Ia 49,5%. S. aureus c6 ty 1€ khang
thap voi cac khang sinh nhém bao cdo B;, 1,9% véi rifampin; chua c6 chung
khang vancomycin (0%) va linezolid (0%).

Két qua khdng sinh do cia Pseudomonas aeruginosa (n = 74): & nhom
bdo cédo A, P. aeruginosa co ty 1& khang cao nhat voi ceftazidime (35,1%),
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khang thap nhat 1a piperacillin va tobramycin (21,6%). Trong nhém béo céo B,
P. aeruginosa co ty 1& khang cao nhat véi cefepime (28,4%). Chua c6 ching
khang v61 imipenem (0%).

Két qua khang sinh do ciia Klebsiella pneumoniae (n = 64): trong sb cac
khang sinh nhdm béo céo A, K. pneumoniae cé ty 1¢ khang cao nhit véi
cefazolin (51,6%). O nhém bao cao B, K. pneumoniae cé ty 18 khang cao nhét
v6i ampicillin/sulbactam (59,4%). Ty 18 khang ertapenem 1a 6,3%. Chua xuét
hién ching khang véi imipenem (0%). Ty 1é K. pneumoniae sinh ESBL la
46,9%

Két qua khdng sinh dé cua Acinetobacter baumannii (n = 33): A.
baumannii c6 ty 1& khang cao voi tit ca cac khang sinh, khang cao nhat véi
imipenem (81,8%).

Két qua khang sinh dd ctia Enterococcus spp. cho thay, Enterococcus
spp. ¢o ty 1é khang vai ampicillin 1a 12,9%. Chua c¢6 ching khang vancomycin
(0%).

3.2. Mot s0 yéu td lién quan dén ning lwe xét nghiém vi sinh va chi dinh xét
nghiém cia bac si lam sang
3.2.1. Thwe hién quy ché, quy dinh ciia nganh Y té

Badng 3.8. Thiee hién quy dinh ciia nganh Y té (n = 26)

Mét s6 quy dinh ciia nganh Y té (B\(/:/(:) %) ?Bh\l;’;)/?))
Can bd cua khoa/phong xét nghiém vi sinh la 19 (73,1) 7 (26,9)
thanh vién Ho6i dong thudc va diéu tri cua
bénh vién
Bénh vién thanh l4p Ban quan 1y su dung 6 (23,1) 20 (76,9)
khang sinh
Bénh vién c6 chimg chi quan 1y chat luong 0 26 (100,0)
xét nghiém Vi sinh (1SO 15189)

Chua c6 bénh vién nao co chung chi quan 1y chat luong xét nghiém Vi
sinh (1ISO 15189). Gan 40% bénh vién chua thong bao két qua dinh danh vi
khuan va tinh hinh khang khang sinh t6i cac bac si 1am sang.

3.2.2. Pao tao lién tuc vé Vi sinh cho nhdn vién xét nghiém va bdc si lim sang
tai cac bénh vién

50% sb bénh vién chua to chirc dao tao lién tuc vé vi sinh 1am sang cho
cac can bg y té. S6 nhan vién xét nghiém chua dugc dao tao lién tuc theo quy
dinh (da qua 2 niam) 1a 33,5%. 70,6% sb bac si hién dang lam viéc tai cac khoa
1am sang chua timg duoc dao tao vé vi sinh 1am sang.
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3.2.3. Mirc dg chi dinh xét nghi¢m Vi sinh cua cdc bdc si lam sang

Két qua nghién ctru cho thiy, 72,0% s6 bac si it chi dinh xét nghiém nudi
cdy vi khuan. Qua trao d6i véi 18nh dao khoa/phong xét nghiém vi sinh tai mot
s6 bénh vién, ho cho biét:

“Vi cdc bdc st lam sang it chi dinh xét nghiém Vi sinh, dan dén sinh pham
xet nghiém da nhdp vé bi hét han, bénh vién khong nhap nira, roi khi c6 bénh
pham thi lai khéng cé sinh pham dé lam, cir thé, tao thanh vong ludn quan, 1am
cho cac bac st ngay cang it chi dinh”.

“Néu it xét nghiém qud, khong dic mét mé xét nghiém, van phdi sir dung
cd hop sinh phcfm, sé dan dén gia thanh cao, bénh vién sé 16 nén bénh vién
khéng wu tién dau tw cho xét nghiém Vi sinh”’

Badng 3.9. Ly do bac st lam sang it hodac chua chi dinh xét nghiém Vi sinh

(n=1012)
Ly do bac silam san £  yn
i it hoac Chll’}:l chi dinh xét nghi%m vi sinh S0 lugng | Tyl¢ (%)
1. | Chua duoc cung cap kién thuc vé vi sinh 405 40,0
lam sang
2. | Két qua xét nghiém cham tra 263 26,0
3. | Chua tin tuong két qua xét nghiém vi sinh 182 18,0
cua bénh vién
4. | Thay khong can thiét phai chi dinh xét 181 17,9
nghiém vi sinh
5. | Nguoi bénh khong du tién lam xét nghiém 72 6,9

Bac si it chi dinh xét nghiém vi sinh do chua duoc cung cap kién thirc vi
sinh 1am sang chiém ty 1¢ cao nhat 40,0%.

Bang 3.10. Moi lién quan gitta mét s6 yéu té vé nang lyc xét nghiém vi sinh va
mikc dg chi dinh xét nghiém nudi cdy vi khudn

S6 BS | BS chi dinh XN

Yéu t6 lién quan (m=1012) | thwong xuyén OR (95% CI)
(n =283)
Thanh 1ap khoa Vi sinh
Khéng 387 72 (18,6) 1
Co 625 211 (33,8) 2,2 (1,64 - 3,02)
Thiét bi dinh danh va KSP
Thu cong 689 197 (28,6) 1
Tu dong 323 86 (26,6) 0,90 (0,67 - 1,22)
Ban hanh quy trinh nudi cay
va KSD
Khong 357 64 (17,9) 1

Co 655 219 (33,4) 2,3 (1,67 - 3,15)
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S6 BS | BS chi dinh XN

Yéu t6 lién quan (n=1012) | thwong xuyén OR (95% CI)
(n =283)
Néi kiém chat lwgng XN
Khéng 196 23 (11,7) 1
Co 816 260 (31,9) 3,5 (2,22 - 5,56)
Ngoai kiém chat lwong XN
Khéng 505 122 (24,2) 1
Co 507 161 (31,8) 1,5(1,10-1,92)

Bénh vién thanh lap Ban quan
ly va sir dung khang sinh
Khoéng 851 223 (26,2) 1

Co 161 60 (37,3) 1,7 (1,17 - 2,38)

Bénh vién t6 chirc dao tao lién
tuc vé vi sinh 1am sang
Khong 542 134 (24,7) 1
C6 470 149 (31,7) 1,4 (1,07 - 1,86)

O nhitng bénh vién da thanh lap khoa Vi sinh hodc da ban hanh quy trinh
nudi céy va KSD hoac ¢6 thuc hién no1 kiém/ngoai kiém chat luong xét nghiém
hodc ¢6 thanh 1ap Ban quan 1y va st dung khang sinh hodc c6 to chirc dao tao
lién tuc vé vi sinh 1am sang thi bac si 1am sang chi dinh xét nghiém vi sinh
thuong xuyén hon so vo1 nhitng bénh vién chua thuc hién.

Bdng 3.11. Phan tich héi quy da bién giita mot sé yéu to ve nang luc xét nghiém
vi sinh va mikc dé chi dinh xét nghiém nudi cdy vi khudn

Yéu t6 lién quan OR (95% CI)

Thanh lap khoa Vi sinh (C6/Khong) 1,5(0,98 - 2,17)
Thiét bi dinh danh va khang sinh d6 (Tu dong/Tha cong) 1,1 (0,78 - 1,52)
Ban hanh quy trinh nudi ciy va KSP (C6/Khong) 1,4 (0,89 - 2,13)
Noi kiem chat lugng XN (C6/Khéng) 2,6 (1,53 - 4,52)
Ngoai kiém chat luong XN (C6/Khdng) 0,9 (0,66 - 1,39)
Bénh vién thanh 1ap Ban quan ly va sir dung khang sinh 0,9 (0,59 -1,42)
(C6/Khdng)

Bénh vién to chic dao tao lién tuc vé vi sinh 1am sang 1,4 (0,97 - 2,14)
(C6/Khdng)

Khi phan tich hdi quy da bién Logistic, chi c¢6 yéu t6 “Néi kiém chat
luwong xeét nghiém” 1ién quan vo1 muce do chi dinh xét nghiém vi sinh cua bac si
lam sang.

Bang 3.12. Moi lién quan giita mot sé ddc trung cd nhén ciia cdc bdc si ldm
sang va miurc do chi dinh xét nghiém nudi cay vi khuan
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S6 BS BS chi dinh XN
Yéu to lién quan (n=1012) thuwong xuyén OR (95% CI)
(n = 283)
Trinh d¢
Pai hoc 445 107 (24,0) 1
Sau dai hoc 567 176 (31,0) 1,4 (1,07 - 1,88)
Tham nién cong tac
< 10 nim 706 177 (25,1) 1
> 10 nim 306 106 (34,6) 1,6 (1,18 - 2,11)
Tap huén vi sinh 1am sang
Chua tirng 714 174 (24,4) 1
Da timng 208 109 (36,6) 1,8 (1,33 - 2,39)
Nhén dwec thong tin vé vi
khuan khang khang sinh
Chua nhan duoc 732 166 (22,7) 1
Nhan duoc 280 117 (41,8) 2.4 (1,82 - 3,28)

Bac s1 ¢o trinh do sau dai hoc hoac c6 tham nién cong tac > 10 nam hoac

da ting tham gia tap hudn vi sinh 1dm sang hodc c6 nhan duoc thong tin vé vi
khuan khang khang sinh tir khoa Vi sinh thi chi dinh xét nghiém vi sinh thuong

Xuyén hon.

Bdng 3.13. Phan tich héi quy da bién cdc yéu t6 lién quan giita mét sé ddc
trung ca nhan cua cdc bac st ldm sang va muc do chi dinh xét nghiem

Yéu to lién quan

OR (95% CI)

Trinh d6 (Sau dai hoc/Pai hoc)

1,1 (0,79 - 1,57)

Tham nién cong tac (< 10 nam, > 10 ndm)

1,3 (0,88 - 1,79)

Tap huan vi sinh 1am sang (Pa ting/Chua ting)

1,6 (1,17 - 2,15)

Nhén dugc thong tin vé vi khuan khang khang sinh

(Nhan dugc/Chua nhan dugc)

2.3 (1,67 - 3,04)

Khi phén tich hdi quy da bién Logistic, chi ¢6 2 yéu t6 c6 lién quan voi
murc do chi dinh xét nghi¢ém vi sinh cta bac silam sang, d6 1a “Tdp huan vi sinh
Iam sang” va “Nhdn dwoc thong tin vé vi khuan khang khdng sinh”
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Bang 3.14. Méi lién quan giira Iy do it chi dinh xét nghi¢ém va mirc do chi dinh
xét nghiém nudi cdy vi khudn ciia bdc si lam sang

Ly do So6 BS BS it chi dinh XN

it chi dinh XN (n=1012)|  (n= 729) OR (95% Cl)
Két qua XN cham tra
Khong 749 542 (72,4) 1
Co 263 187 (71,1) 0,9 (0,68 - 1,28)
Chura tin twéng két qua XN vi
sinh caa bénh vién
Khong 830 611 (73,6) 1
Co 182 118 (64,8) 0,66 (0,47 - 0,93)
Chua dwoc cung cip kién
thirc vé vi sinh 1am sang
Khong 607 421 (69,4) 1
Co 405 308 (76,0) 1,4 (1,05 - 1,86)
Ngudi bénh khong di tien XN
Khong 940 672 (71,5) 1
Co 72 57 (79,2) 1,5 (0,84 - 2,72)
Thay khong can thiét phai cho
lam XN vi sinh
Khéng 831 579 (69,7) 1
Co 181 150 (82,9) 2,1(1,39 - 3,18)

~ Két qua cho thy: “Chura duoc cung cap kién thic vé vi sinh 1am sang” va
“Thay khéng can thiet phai cho lam XN vi sinh” 1a 2 1y do dan dén cac bac si
lam sang it chi dinh xét nghiém vi sinh.

Bang 3.15. Phan tich héi quy da bién cdc yéu té lién quan dén Iy do it chi dinh
cua bac st

Ly do it chi dinh XN

OR (95% CI)

Két qua XN cham tra

1,5 (0,99 - 2,11)

Chua tin tuong két qua XN vi sinh cua BV

0,8 (0,50 - 1,12)

Chua dugc cung cap Kién thuc vé vi sinh 1am sang

1,7 (1,26 - 2,38)

Nguoi bénh khong d tién lam XN

1,5 (0,85 - 2,80)

Thay khong can thiét phai cho lam XN vi sinh

2,6 (1,66 - 4,0)

Két qua phan tich hoi quy da bién ciing cho thay “Chira dwoc cung cdp
kién thirc vé vi sinh ldm sang” va “Thdy khéng cdn thiét phdi cho lam XN vi
sinh” 1a 2 1y do cac bac si 1am sang it chi dinh xét nghiém vi sinh.
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Chuong 4. BAN LUAN
4.1. Nang luc xét nghiém vi sinh va thuc trang khang khang sinh
4.1.1. Néng lirc xét nghiém Vi sinh ciia 26 bénh vién da khoa tuyén tinh
4.1.1.1. Co cdu t6 chirc va nhan luc cho xét nghiém vi sinh

Co céu to chirc va nhan luc cho xét nghiém vi sinh gép phan quyét dinh
trong viéc phat trién ning lyc xét nghiém tai cac bénh vién. Trong nghién ciu
cua chung t61 c6 13/26 bénh vién (50,0%) da thanh 1ap khoa Vi sinh, 13 bénh
vién (50,0%) 1a phong xét nghiém vi sinh thudc khoa Xét nghiém chung (Bang
3.1).

Trinh do, chuyén nganh ddo tao cia nhdn vién xét nghiém vi sinh: Khac
véi cac linh vuc xét nghiém khac, xét nghiém vi sinh chi thuc hién khi nguoi
bénh c6 biéu hién nhiém khuan. Két qua xét nghiém vi sinh phat hién tac nhan
gay nhiém khuan. Viéc nhan dinh tac nhan nay Ia can nguyén gay bénh hay
khong doi hoi phai co kién thirc vé y sinh va kinh nghiém thuc té. Vi vay, ngoal
viéc dao tao ve k¥ thudt xét nghiém vi sinh, nhan vién xét nghiém vi sinh con
phai c6 kién thirc sau rong dé phdi hop voi bac si 1am sang nhan dinh cac két
qua xét nghiém, trao doi thong tin, tu van cho bac si lam sang vé tac nhan gay
bénh, lva chon khang sinh sir dung cho ngudi bénh. Két qua nghién ctru cho
thay, trong tong s6 182 nhan vién xét nghiém vi sinh tai cic bénh vién, dbi
tugng k¥ thuat vién xét nghiém c6 sb lugng nhiéu nhat 1 116 ngudi (63,7%),

Nghién ctru vé chuyén nganh dao tao ciia nhan vién xét nghiém vi sinh,
két qua bang 3.3 cho thay, trong 182 nhan vién xét nghiém vi sinh c6 117 ngudi
(64,3%) dugc dao tao chuyén nganh Vi sinh, 39 nguoi (21,4%) dugc Xxet
nghiém da khoa (trong do c6 vi sinh), 26 nguoi (14,3%) thudc cac chuyén
nganh khac nhu huyét hoc, diéu dudng, ctr nhan sinh hoc, bac si da khoa. Theo
Théng tu 25/2012/TT-BYT, 26/26 bénh vién (100%) dap tng yéu cau vé sb
lugng nhan vién xét nghiém, chi c6 18/26 bénh vién (69,2%) dap tng yéu cau
vé trinh do ctia nhan vién xét nghiém; 1y do 8/26 bénh vién (30,8%) chua dat
diéu kién vé chat lugng nhan vién xét nghiém do ngudi phu khoa chua cé trinh
do chuyén moén phu hgp nhu bac si da khoa, cir nhan sinh hoc, bac si chuyén
nganh Huyét hoc, Ho4 sinh, Giai phau bénh.

Tham nién cong tac cua nhdn vién xet nghiém vi sinh: Hi¢n nay nhiing ky
thuat xét nghiém vi sinh co ban van dugc thyc hién thu cong bang quan sat,
nhan dinh vi sinh vat. Vi vay, chi trang bi kién thirc ly thuyet la chua du ma
nhan vién xét nghiém can c6 thoi gian trai nghiém thudng it nhat 1a 5 nam va &
nhitng noi ¢ du s6 luong bénh pham dé thuc hanh. Nghién ciu cua ching toi
cho thay, nhan vién xét nghiém vi sinh c6 tham nién cong tic tir 5 nim tro
xubng chiém ty 1& cao nhit 41,8%; tiép dén 1a dén nhom ngudi co tham nién 6
dén 15 nam 13 40,1%; 18,1% nhan vién xét nghiém vi sinh c6 tham nién céng
tac trén 15 nam (Bang 3.4). V& goc do nhén luc, ty 16 cao nhan vién xét nghiém
c6 it thAm nién cong tac ciing 13 mot trong nhitng han ché vé ning luc xét
nghi¢m cua cac bénh vién.
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Chitng chi hanh nghé xét nghiém vi sinh: Diéu 6 ctia Luat Kham bénh,
chita bénh di néu rd cic hanh vi bi cAm la kham bénh, chita bénh khong c6
chtng chi hanh nghé. Tuy nhién, trong nghién ctru nay, 75 ngudi (41,2%) chua
c6 chung chi nay.
4.1.1.2. Trang thiét bi, sinh pham xét nghiém vi sinh

Trang thiét bi xét nghiém vi sinh: Theo quy dinh cia B Y té, trang thiét
bi t0i thiéu can thiét thyc hién k¥ thuat nhuém soi, nudi cdy, dinh danh va khang
sinh d6, gém: Kinh hién vi, ta an toan sinh hoc, tu 4m thuong 35 - 37°C, may
cay mau, ta sy, noi hap uot, ti Am COo. Két qua nghién ctu (Bang 3. 5) cho
thay, ca 26 bénh vién déu co du trang thiét bj dé thuc hién k¥ thuat nhudém soi,
chi c6 34,6% s6 bénh vién c6 du thiét bi dé dinh danh vi khuan va khang sinh
do tu dong.

Sinh phdm xét nghiém vi sinh: Nghién ctru ctia chiing toi cling cho théy,
tat ca 25 bénh vién dang thuc hién ky thut nudi ciy, dinh danh vi khuan va
khang sinh dd c6 du sinh pham st dung va déu sur dung sinh pham nhap ngoai
(Bang 3.7). Tuy nhién, dé dam bao chét luong nuoi cay vi khuan thi céc khoa,
phong xét nghiém phai san xut moi truong nudi cdy tir thach bot va phai kiém
tra chat lugng méi truong da san xuat. Van dé nay chua duoc thuc hién tai cac
bénh vi¢n nghién curu.

4.1.1.3. Hoat dong chuyén mén vé xét nghiém vi sinh

Pé giam sat duoc mirc do khang khang sinh, phong xét nghiém vi sinh
phai trién khai duoc cac ky thuat nhudém soi, nudi céy va dinh danh vi khuan,
khang sinh d6 vi khuan. Két qua nghién ctru tai cac bénh vién cho thay, van c6
tGi 64,0% s6 bénh vién chua thyc hién dinh danh vi khuan va khang sinh d6 tu
dong (Bang 3.8).

Vé quy trinh xét nghiém vi sinh cia cdc bénh vién hién nay: Trong linh
vue xét nghiém noi chung va xét nghiém vi sinh noi riéng, viéc xay dung, ban
hanh va tuan thi nghiém ngit cac quy trinh xét nghiém 1a rat quan trong, dam
bao chat lugng két qua mdi loai xét nghiém; Duya trén quy trinh xét nghiém
chuan, mdi bénh vién nén diéu chinh, bd sung va ban hanh quy trinh k¥ thuat
xét nghiém cua bénh vién minh cho phu hop véi diéu kién thyc té. Tuy nhién,
két qua cho thiy, gan 40% s bénh vién chua xay dung va ban hanh quy trinh
nhudm soi, nudi cay vi khuan va khang sinh d6 vi khuan trong khi van thuc hién
cac k¥ thuat hang ngay.

Néi kiém va ngoai kiém chat lwong xét nghi¢m: Vigc trién khai cac hoat
dong quan ly chat luong phong xét nghiém la rat quan trong trong viéc dam bao
chat luong xét nghiém. Két qua xét nghiém dam bao chat luong khi duoc tién
hanh ndi kiém dinh ky theo dung quy dinh va tién hanh ngoai kiém. Trong
nghién ctru nay, gﬁn 30% sb bénh vién chua thuc hién ndi kiém chat luong xet
nghiém Vi sinh theo quy dinh. Ty 18 s6 bénh vién chua thuc hién ngoai kiém 13
57,7% (Bang 3.10).
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4.1.1.4. Danh gia nang luc xét nghiém vi sinh cua cdac bénh vién theo tiéu chi
danh gia chat lirong bénh vién: Theo tiéu chi danh gia chat lugng bénh vién cta
B0 Y té vé ning luc thuc hién cac xét nghiém vi sinh, c6 9 bénh vién (34,6%)
dat muc 2 do ngudi phu trach khoa xét nghiém khong ding chuyén nganh hoac
do chua c6 du trang thiét bi va kha ning thuc hién cac xét nghiém vi sinh co ban
theo phan tuyén k¥ thuét. 17 bénh vién (65,4%) dat muc 3 do khong tham gia tu
van vé quan 1y phong xét nghiém cho don vi khac hodc phu trach khoa chua c6
trinh d§ sau dai hoc diang chuyén nganh; khong c6 bénh vién nao dat muc 1,
mtrc 4, mic 5 (Bang 3.12). Bé dat dugc mirc 5, phong xét nghiém vi sinh cia
céc bénh vién can phai dat dong thoi cac tiéu chi nhu: thiét 1ap hé théng quan ly
chét lwong; thuc hién tra két qua xét nghiém bang phan mém tin hoc bénh vién;
khoa xét nghiém c6 nhén vién c6 trinh do tién si y hoc chuyén nganh Vi sinh;

tham gia dao tao vé vi sinh va quan 1y chat lugng phong xet nghiém cho cac don
vi khac va trong nam c6 thyc hién it nhat mot nghién ctru lién quan dén xét
nghiém va cong bd két qua nghién ctu.

4.1.2. Thuee trang khéng khdng sinh ciia vi khudn tai bénh vién

C6 rat nhiéu loai khang sinh dé diéu tri bénh do E. coli nhung mtrc d§
khang khang sinh cua chiing gia tang rat nhanh chong, chu yeu qua trung gian
plasmit. Két qua nghién ctru 194 chung E. coli cho thay, trong s6 cac khang sinh
nhom bao céo A 1a nhdm khang sinh duge Hoa Ky khuyén céo lya chon hang
dau trong diéu tri nhiém khuan do E. coli nhung tai Viét Nam ty 1 khang rat
cao, khang cao nhét véi cefazolin (72,7%). Ta1 Viét Nam, ty 1€ MRSA dao dong
tir 15 - 35% va khac nhau giita cac bénh vién. Két qua nghién ctru ndy cho thiy
ty 1& S. Aureus khang methicillin da tang 1én la 49,5%. Cac khang sinh thuong
duoc sir dung dé diéu trj nhiém khuan do P. Aeruginosa 1a cephalosporin thé hé
3, nhém aminoglycoside hodc quinolon. Két qua nghién ctru cho thay, trong sd
cac khang sinh nhom bao cdo A, P. aeruginosa c6 ty 1& khang cao nhat voi
ceftazidime (35,1%). Khang sinh cephalosporin thé hé 3 duoc st dung nhu 1a
lya chon phu hop cho diéu tri cac nhiém khuan ning do K. Pneumoniae. Két
qua cho thay, trong sd cac khang sinh nhom bao cao A, K. pneumoniae co ty 18
khang cao nhét véi cefazolin (51,6%). Trong s6 cac khang sinh nhom béo céo
B, K. pneumoniae co ty 18 khang cao nhat véi ampicillin/sulbactam (59,4%),
tiép dén la ceftriaxone (50,0%). Ty 1¢ khang ertapenem 1a 6,3%. Chua xuat hién
chung khang véi imipenem (0%). Ty 1€ A. baumannii toan khang véi
ceftazidim, imipenem, ampicillin/sulbactam, amikacin, ciprofloxacin ting dan
theo nam, nam 2006 la 27,0%, 2010 1a 43,9% tai Viét Nam. V&i su ¢ mat cia
nhiéu gene khang thudc cing cac yéu td doc luc, nhimg nhiém khuan do cac A.
baumannii thudng rat khé diéu tri. C6 rat it khang sinh hién nay con c6 hiéu qua
dé diéu tri cac ching ndy, tham chi ca cac khang sinh carbapenem ciing da bi
khang rat cao.
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4.2. Mot s6 yéu to lién quan dén ning luc xét nghiém vi sinh va chi dinh xét
nghiém cua bac si lam sang
4.2.1. Quan Iy chit lirong xét nghigm Vi sinh

Ngay 11/01/2013 Bd Y té ban hanh Thong tu s6 01/2013/TT-BYT hudng
dan Quan ly chét luong xét nghiém tai co s& kham bénh, chita bénh. Thong tu
nay dd hudng dan ndi dung va trach nhiém thuc hién viée quan 1y chét luong xét
nghiém tai co s¢ kham bénh, chita bé¢nh c6 phong xét nghi€ém phai c6 hé théng
quan 1y chat lugng dé tién toi cong nhan két qua xét nghiém giira cac bénh vién
v6i nhau. Tuy nhién, két qua nghién ctru cho thay, trong s6 26 bénh vién nghién
ctru chua c6 bénh vién nio co ching chi quan 1y chat lwong xét nghiém vi sinh
(1SO 15189).

4.2.2. Pao tao lién tuc vé vi sinh cho nhén vién xét nghiém va bdc si lim sang

Dao tao lién tuc 1a hét strc can thiét dé cap nhat kién thirc cho nhén vién y
té. BO Y té d3 co quy dinh vé dao tao lién tuc tai cac bénh vién. Nghién ctru cua
chdng tdi, trong 26 bénh vién nghién ctru ¢6 13 bénh vién (50,0%) da t6 chic
dao tao lién tuc vé Vi sinh 1am sang cho cac can bo y té, 13 bénh vién (50,0%)
chua t6 chuc.

Theo quy dinh cta Thong tu 22/2013/TT-BYT ngay 09 thang 8 nam 2013
ctia Bo Y té vé huéng dan dao tao lién tuc trong linh vuc y té, can bod y té da
duoc cap chung chi hanh nghé va dang hanh nghé kham bénh, chira bénh c6
nghia vu tham gia ddo tao lién tyc toi thiéu 48 tiét hoc trong 2 nam lién tiép.
Tuy nhién, két qua nghién ctru cho thy, sé nhan vién xét nghiém c6 thoi diém
cap nhat kién thire vi sinh d qua 2 nam 1a 33,5%. Khao sét thuc trang ddo tao
lién tuc vé vi sinh 1am sang cua cac bac si, cd 70,6% sb bac si hién dang lam
viéc tai cac khoa 1am sang chua ting dugc dao tao vé vi sinh 1am sang.

4.2.3. Mirc dp chi dinh xét nghiém Vi sinh ciia cdc bdc si lam sang

Két qua nghién ctru tai 25 bénh vién dang trién khai duoc xét nghiém
nudi cdy vi khuan va khang sinh d6 vi khuan cho thay, 72,0% s6 bac si it chi
dinh nudi cdy vi khuan. Muén day manh chi dinh xét nghiém vi sinh thi vai trd
ctia bac si 1am sang 14 rat 16n, cac bac si 1am sang can duoc tap huin vé Vi sinh
1am sang vi c¢6 thé ho chwa biét nhimg chi dinh xét nghiém vi sinh va gia tri cta
moi xét nghiém.

Khi ban hanh quy trinh xet nghiém, thuc hién ndi klem/ngoal kiém chat
lugng s€& dam bao nhiéu ngudi thyc hién theo mot quy chuan, han ché sai sot,
chat luong dam bao hon, tao tin tuéng cho bac si lam sang, tang chi dinh xét
nghiém. Khi st dung két qua xét nghiém, bac si thdy c6 su phu hop giita 1am
sang va két qua xét nghiém, diéu tri khang sinh theo két qua khang sinh d6 thi
hi¢u qua 10 rét, tu do tao niém tin cho cic béac si 1am sang. Ket qua nghién ctru
cho thay, ¢ nhimng bénh vién di ban hanh quy trinh nuoi cay vi khuan va KSP
hodc ¢6 thuc hién noi kiém.ngoai kiém chéat luong xét nghiém thi bac si 1am
sang chi dinh xét nghiém vi sinh thu:ong xuyén hon, Tuy nhién, khi phan tich
héi quy da bién Logistic, chi c6 yéu té “Ngi kiém chat heong xét nghiém” lién
quan v&1 mire d§ chi dinh xét nghiém vi sinh cta bac s 1am sang.
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Phén tich mdi lién quan giita 1y do it chi dinh xét nghiém va muc d6 chi
dinh xét nghiém nuoi cdy vi khuan cta bac si 1am sang, két qua cho thiy: “Chua
dwoc cung cap kién thire vé vi sinh lam sang” va “Thdy khong can thiét phdi cho
lam XN vi sinh” 1a 2 1y do cac bac si lam sang it chi dinh xét nghiém vi sinh.
Diéu nay co thé 1y giai, do c4c bac si 1am sang chwa dugc ddo tao vé vi sinh 1am
sang nén chua hiéu hét tim quan trong cia xét nghiém vi sinh va chua biét khi
nao can chi dinh xét nghiém, dan dén it chi dinh xét nghi¢m. Diéu quan trong la
cac bac si 1am sang dd nhén ra 1y do thyuc su 13 ban than chwa duoc cung cap
kién thirc vé vi sinh 1am sang; van dé nay hoan toan c6 thé giai quyét duoc
thong qua hoat dong dao tao lién tuc cho céc bac si lam sang.

KET LUAN

1. Nang lyc xét nghiém vi sinh va thwe trang khang khang sinh tai bénh
vién da khoa tuyén tinh

1.1. Nang luc xét nghiém vi sinh

- Nhdn lyc: 14,3% nhan vién chua dugc dao tao ding chuyén nganh.
41,2% nhan vién chua c6 ching chi hanh nghé xét nghiém vi sinh.

- Trang thiét bi cho phong xét nghiém con thiéu: Gan 40% so thiét bi hién
dang st dung chua quan 1y ding quy trinh.

- Quy trinh ky thudt chwa thuc hién dd‘y du: 64,0% bénh vién chua thuc
hién dugc ky thuat nuoi céy, dinh danh va khang sinh dd tu dong. Co
1/26 bénh vién chua thuc hién duoc k¥ thuat nudi céy, dinh danh va
khang sinh d0.

- Quan Iy chat liwong xét nghiém Vi sinh nhiéu bénh vién con yéu: 26,9%
bénh vién chua thuc hién noi kiém chat luong; 57,7% bénh vién chua
thuc hién ngoai kiém. Gan 40% bénh vién chua ban hanh quy trinh nudi
cdy va khang sinh db.

- Ndng lyc thuc hién xét nghiém Vi sinh chwa dat yéu cdu: 34,6% bénh
vién dat muc 2; 65,4% bénh vién dat muc 3. Khong ¢6 bénh vién nao dat
muc 1, mic 4, muc 5.

1.2. Thuec trang khdng khdng sinh ciia vi khudn

- Trong 6 loai vi khuén: E. coli chiém ty 18 cao nhét (38,5%).

- E. coli, K. pneumoniae sinh ESBL véi ty 1€ cao (47,9% va 46,9%). S.
aureus khang methiciline (MRSA) 49,5%. P. aeruginosa: v4i hau hét cac
khang sinh di co ty 1¢ s6 chung khang dang quan tam (12 - 35%). A.
baumannii khang cao véi tit ca KS, véi imipenem khang 81,8%.
Enterococcus spp. khang ampicillin 12,9%.
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2. Mgt s0 yeéu to lién quan dén nang luc xét nghiém vi sinh va chi dinh xét
nghiém cua bac si lam sang

Pa sé chua thuc hién quy dinh cua nganh: 76,9% bénh vién chua thanh
1ap Ban quan ly str dung khang sinh. Chua c6 bénh vién dat tiéu chuan vé
quan 1y chét luong xét nghiém vi sinh (1SO 15189)

Dao tgo lien tuc ve xét nghiém vi sinh cho can bo y té chuea tot: 50% bénh
vién chua t6 chirc ddo tao lién tuc vé vi sinh 1am sang. 72,6% bac si chua
ting dugc dao tao vé vi sinh 1am sang.

Cdc yéu t6 lién quan dén mirc do chi dinh xét nghiém cia bdc si lim
sang: “Noi kiém chét lugng xét nghiém vi sinh”, “Tap huan vi sinh 1am
sang” va “Nhan duoc thong tin vé vi khuan khang khang sinh”.

Sw tham gia cia bdc si ldm sang rdt han ché. Mac do chi dinh xét
nghiém vi sinh cua cac bac si 1am sang thap do “Chwa dugc cung cap
kién thirc vé vi sinh 1am sang” va “Thay khéng can thiét phai cho lam xét
nghi¢m Vi sinh”,

KIEN NGHI

1. P6i véi bénh vién tuyén tinh

Thuc hién bao dudng, kiém chuan dinh ky cac thiét bi xét nghiém.

Ban hanh cac quy trinh xét nghiém, thuc hién noi kiém, ngoai kiém dam
bao chat lugng xét nghiém.

MJi bénh vién can thiét 1ap hé thong quan 1y chat luong, phan dau dat
tiéu chuan quéc té ISO 15189.

2. Poi véi bénh vién Trung wong , 7
Thong qua hoat dong chi dao tuyén, trién khai:

Té chirc dao tao vi sinh 1am sang cho bac si tai cac bénh vién tinh.
To chuc dao tao cho nhan vién xét nghiém vi sinh ctia cac bénh vién tinh.
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INTRODUCTION

Microbiological testing plays an important role in clinicians’ diagnoses,
treatment as well as prevention and control of infections, especially in the current era of
antibiotic resistance. Reliable microbiological test results enable clinicians to choose
indication antibiotics for treatment.

Until now, there have been few surveys on microbiological laboratory capability.
Most of them describe the real situation of a few microbiological laboratory in a small
scale. In most of provincial hospitals, the lack of concern about microbiology
laboratory resulted in many questionable issues, for example: microbiological
laboratory capability, related factors of a well-done microbiological testing be
neglectful. Thus, we carry out the study “Microbiological laboratory capability and
antibiotic resistance at some provincial general hospitals from 2012 to 2015” to
aim:

1. To describe microbiological laboratory capability of 26 provincial general

hospitals and antibiotic resistance at 2 hospitals from 2012 to 2015.

2. To analyze some related factors to microbiological laboratory capability and
clinicians’s utilization of microbiological tests.

New contributions of the thesis

The thesis is the first scientific and practical research. It is a comprehensive
study conducted on a large scale at 26 provincial general hospitals with the
participation of 1026 clinicians and 182 technicians to assess the microbiological
laboratory capacibility, clinicians’ utilization of microbiological tests and related
factors.

The findings showed that untrained and unlicensed laboratory technicians
accounted for 14.3% and 41.2%, respectively. Internal quality control programs were
not performed in 26.9 % of the hospitals and a higher percentage of the hosiptals
(57.7%) did not carry out any external quality assessment programes. Nearly 40% did
not issued procedures for culture and AST. The laboratory capability of all the hospitals
did not satisfy the basic requirements (34.6% of then hospitals are at the level 2 and the
remaining ones at the level 3, no hospitals at level 1level 4, or level 5).

Clinicians lack microbiology knowledge and substandard laboratory practices
were supposed be related factors to laboratory capability and clinicians’s utilization of
microbiological tests. The data showed that 72.6% of clinicians have not been trained
on clinical microbiology.

The research results will serve as a scientific foundation for national hospitals to
establish plan for effective intervention measures to enhance laboratory capability of
provincial general hospitals through training and mentoring programs.

STRUCTURE OF THESIS
The thesis consists of 113 pages: 2 pages of Introduction, 30 pages of Chapter 1:
Literature review, 20 pages of Chapter 2: Materials and Method, 25 pages of Chapter 3:
Results, 33 pages of Chapter 4: Discussion, 3 pages of Conclusion and
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Recommandations. References consists of 120 documents (51 Vietnamese and 69
English documents). There are 38 tables, 2 diagrams, 2 illustrates and 7 supplements.

CHAPTER 1. OVERVIEW

1.1. Microbiological laboratory capability and antibiotic resistance
1.1.1. Microbiological laboratory capability

1.1.1.1. The role of microbiological laboratory in controlling infections and antibiotic
resistance

Infection diagnosis: The microbiological laboratory detects pathogens by two methods.
The first one is direct method, whose principle is microbiological antigen detection,
such as wet mount, staining, culture, molecular technique (of which the most common
technique is polymerase chain reaction - PCR). The second one is indirect method,
which detects antibody by immunological reactions.

Treatment: The microbiological laboratory reports pathogen identification and
antibiotic resistance. The reports support clinicians in prescribing an appropriate
antibiotic and providing monitoring data on antibiotic resistance in order to establish an
effective antibiotic strategy.

Prevention: The microbiological laboratory is responsible for detecting pathogens
causing epidemic or pandemic such as infuenza virus, dengue virus, Vibrio cholerae,...
and pathogens causing nosocomial infections.

Control of infection and antibiotic resistance: The microbiological laboratory gathers
epidemiological data of microbiological pathogens, including drug resistant pathogens
and their genotypes, analyzes antibiotic resistance trend to construct appropriate
treatment guidelines for a given area in a given period and antibiotic resistance control
strategy.

1.1.1.2. Quality control of laboratories in the world

There are concrete standards of quality control of pre-analysis, analysis and post-
analysis which are supervised by the National Quality Control Laboratories in many
countries, such as Australia, Belgium, Germany, France, Sweden... In these countries,
all laboratories have to be licenced by the Minister of Health and their quality is
regularly controlled by a Quality Control Center.

1.1.1.3. The state of quality control in Vietnamese laboratories

The research (from 2002 to 2005) hosted by the Ministry of Health on
Biological, Hematological, Microbiological, Parasitological and Immunological
laboratories of various hospitals showed that most laboratorians had not been properly
and fully trained. They are mostly general physicians, pharmacians, bachelors of
biology or chemistry and a few technicians trained in various colleges or other courses.
Substandard laboratorians are the main obstacles in quality control and quality
assurance. Other causes include the Ilack of instruments or out-of date,
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nonsynchronous, off-channel ones as well as untested media, reagents and other
supplies. As a result, clincians have little confidence in laboratory capability.

According to report of the Ministry of Health in 2010, most laboratories were
short of medical laboratory specialized supervisors and well-trained laboratorians,
which is due to the insufficient manpower attraction to this field.

1.1.2. Antibiotic resistance
1.1.2.1. Antibiotic resistance in foreign hospitals

Antibiotic resistance of some gram negative bacteria attracts special concerns,
especially because these bacteria are the main nosocomial pathogens in hospitals.

E. coli resists to generation 111 cephalosprins and fluoroquinolones. Resistance of
A. baumanni to most antibiotics including carbapenems causes high mortality rate (40-
50%). P. aeruginosa antibiotic resistance is a serious problem worldwide. P.
aeruginosa cases have poor prognosis due to their high virulence and multidrug
resistance. Like P. aeruginosa, K. pneumoniae is resistant to generation Il
cephalosporins, the formal treatment, leading to the more frequent use of carbapenems.
S. aureus treatment is problematic because it is resistant to most antibiotics. Although
Enterococcus spp. is sensitive to penicillins and ampicillins, it is resistant intrinsically
to generation 111 cephalosporins and low dose aminoglycosides.

1.1.2.2. Antibiotic resistance in Vietham hospitals

The increasing antibiotic abuse in Vietnam gives rise to rapid appearance of
resistant bacteria. The 2003 research on antibiotic resistance of common pathogenic
bacteria in 9 hospitals representing Northern, Central and Southern Vietnam identified
four main pathogens namely, P. aeruginosa, K. pneumoniae, E. coli and S. aureus; P.
aeruginosa has most powerful resistance to 11 generation cephalosporins (> 50%), and
weakest resistance to imipenems (12,5%).

Some studies carried out in Bach Mai Hospital, Hospital 103 and Viet Duc
Hospital showed that gram negative bacteria had an increasing resistance rate,
especially septic pathogens such as A. baumannii.

1.2. Some factors associated with microbiological laboratory capability

Organization of Microbiology department: In a hospital, the microbiology laboratory
should be separated from other paraclinic laboratories. This basic condition enables the
laboratory to divide into specialized areas including specimen receiving, production of
culture media, technical processing samples, quality control and result delivery, to meet
specilized development and clinical demands.

Human resources in Microbiological department: human resources play the vital role
in laboratory quality. A microbiological laboratory needs to have sufficient well-
educated laboratorians to carry out all laboratory activities.

Laboratory equipment: Equipment insufficience leads to deterioration or cancellation
of tests.
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Reagents: For quality assurance, laboratory needs to list all reagents in use and to
periodically control their internal quality control before use.

Operations manual: Standard operation manual must be available in technical areas to
ensure the laboratory precision and accuracy.

Internal control: Internal control represents whether the test quality is assureable.
External control: External control aims at 3 targets: (1) Supplying an external tool to
evaluate whether microbiological reports are accurate, in time and appropriate to
clinical situation; (2) Making clinicians’s confidence; (3) Ensuring that all laboratory
procedure are carried out safely and effectively.

Laboratory data management and sharing: Antibiotic resistance data is scientific basis
for clinicians to conduct guideline of infectious disease treatment. Therefore,
microbiological laboratory data management and sharing play an important role in
diagnosis and treatment.

Training and research: All technicians should be trained regularly to be capable of
carrying out high quality tests.

Clinicians’ indication of microbiological tests: The number of microbiological tests to
be carried out mainly depends on clinicians’ indication.

Chapter 2. SUBJECTS AND METHODS

2.1. Microbiological laboratory capability of 26 provincial general hospitals
2.1.1. Subjects and research’s location

The thesis includes the following provincial hospitals who affiliate to Bach Mai
Hospital in order to contribute its results to Bach Mai Training Center to establish
measures of effective intervention activities to strengthen their laboratory capability:

- The microbiology laboratories of 26 provincial hospitals under the mentoring of
Bach Mai hospital.

- The microbiology laboratory personnel (including the person in charge, who
directly perform microbiological tests) in 26 hospitals studied.

- The doctors working in clinical departments of 26 hospitals studied. Exclusions:
the doctors working at the department hardly using microbiology tests such as
the one of Rehabilitation, Traditional medicine, Ophthalmology, Artificial
kidney, Oral maxillofacial clinic, Oncology, Dermatology, Consulting Clinic.

2.1.2. The study period: from January to March 6/2015 6/2014.

2.1.3. Research method: cross-sectional descriptive study combined with qualitative
research and quantitative.
2.1.3.1. Quantitative research:
* Size of samples and sampling:
- Describe microbiological laboratory capability (human resources, equipment,
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procedures...): Sampling intentionally 26 microbiological department of 26
provincial hospitals affiliating to Bach Mai Hospital.

Laboratorians: Sampling conveniently 182 laboratorians available at researching
time to fill the survey form.

Clinicians: Sampling conveniently 1012 clinicians available at researching time
to fill the survey form.

* Methods of data collection:

Send the survey form number 1 to all the hospitals to fill on their own.
Observe directly and interview microbiological laboratory supervisors to
complete the survey form in detail.

Guide microbiological laboratorians to fill survey form 2a. Observe them
to avoid data missing or discussing. Collect the form after 15 minutes.
Guide clinicians to fill survey form 2b. Observe them to avoid data
missing or discussing. Collect the form after 15 minutes.

* Research indexes
Human resources of microbiology department

Number of microbiological laboratorians: at least 2 laboratorians each
hospital.

Specialized education and training: Supervisor and technicians specialize
in microbiology.

Laboratorians have pratical licence.

Microbiological equipment

Equipment for microscopic examination, culture, identification and
antibiotic susceptibility testing (AST) including microscope, safety
cabinet, incubator 35 - 37°C, incubator 25 - 30°C, CO, incubator, blood
culture system, autoclave, hot-air oven.
Equipment accompanied documents, including daily check list,
maintenance and calibaration schedule.

Microbiological testing

Basic bacterial techniques taken place in provincial hospitals include
microscopic  examination, culture, conventional and automated
identification and antibiotic susceptibility testing.

Microbiological laboratory procedures: Each hospital should publish its
own procedures of all tests in use.

Microbiological internal and external quality control.

Microbiological laboratorian is member of Hospital Drug and Treatment
Council.

Each hospital has certification for Quality Management (ISO 15189).



6

Microbiological training of laboratorians: updated training in maximum 2
years.

Evaluate microbiological laboratory capability: According to 4858/Qb-BYT
of Minister of Health dated 03/12/2013 on experimental criteria of hospital
quality evaluation.

2.1.3.2. Qualitative research:

Obiject, size of samples and sampling: Sampling intentionally a supervisor
of each hospital or a laboratorian interview, 26 people in total.

Interview survey number 1: microbiological laboratory organization,
pratical licence of laboratorians, equipments, reagents, operations manual,

Data analysis: Highlight repeated or practically valuable ideas among
collected information.

2.1.4. Data management and analysis

Statistical analysis was performed using SPSS 16.0

Compare the difference between ratios by y* test and odd ratio (OR).
Logistic regression analysis was used to determine relativity between factors
associated with microbiological laboratory capability and clinicians’s
utilization of microbiological tests.

2.2. Status of antibiotic resistance in 2 hospital s
2.2.1. Objectives

Hospital object: 2 of 26 hositals affiliating to Bach Mai Hospital.

Inclusion criteria:

Human resources, equipments, reagents and supplements are sufficient to
culture bacteria.

Technicians are skilful at identificating bacteria and internal control of
identification.

Be well-cooperated with Bach Mai Hospital.

Volunteer to join the research.

Prioritize the hospital included in National research: “Biological molecular
application in determining antibitotic resistance level of certain popular
pathogenic bacteria in Vietnam”, coded KC.10.18/11-15, a part of National
scientifically and technically prioritized programe KC.10/11-15 from
10/2012 to 12/2015.

Bacterial strain object: 6 common pathogenic bacteria, namely Escherichia

coli, Staphylococcus aureus, Pseudomonas aeruginosa, Klebsiella pneumoniae,
Acinetobacter baumannii, Enterococcus spp.

Exclusion criteria;
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- Repeated bacterial strains in the same patients.
- Two or more bacterial strains were isolated in the same specimen.

2.2.2. Location

In 2 microbiological laboratories of the 2 provincial hospitals: Culture,
isolate and identificate bacterial strains.

In microbilogical laboratory of Bach Mai Hospital: Re-identificate them, and
carry out antibiotic susceptibility testing.

2.2.3. Date: from 10/2012 to 10/2014.

2.2.4. Method
2.2.4.1. Research design: transversal descriptive research.

Reseach scheme:

from 2 provincial hospitals

U

Re-identification them and carry out
antibiotic susceptibility testing in
Microbiological laboratory
of Bach Mai Hospital

[ Collect identificated bacterial strains

2.2.4.2. Size of samples and sampling

Z%(1-0/2).p(1-p)
d2

According to above formula, minimal size of samples is 385.

Sampling: Sampling conveniently all 503 strains of the 6 bacteria isolated
in the 2 provincial hospitals and safely transported to Bach Mai Hospital to re-
identificate and carry out antibiotic susceptibility testing.

2.2.4.3. Data collection

- In the 2 provincial hospitals: Culture specimens in appropriate media in
routine. Incubate. Identificate a bacterium based on shape, size, Gram-stain
color, arrangement in microscopic examination, shape of colonies and
biochemistry.

- Preserve and transport isolated pathogenic bacterial strains to Microbiological
laboratory of Bach Mai Hospital to re-identificate and carry out antibiotic
susceptibility testing in automatic system.



2.2.5. Reseach indexes
- Distribution of the 6 common pathogens in hospitals.
- Antibiotic resistant level of the 6 common pathogens in hospitals:
+ 3 types of susceptibility: Sensitive, Intermediate, Resistant (classified as
CLSI —the USA).
+ Susceptibility according to the category A, B, C, O, U of CLSI guideline.

2.2.6. Data management and analysis: All data are managed and analyzed by SPSS
22.0 and WHONET 5.6.

CHAPTER 3. RESULTS

3.1. Microbiology laboratory capability of 26 provincial general hospitals and
antimicrobial resistance in 2 hospitals

3.1.1. Microbiology laboratory capability of 26 provincial general hospitals

3.1.1.1. The organizational structure and human resources for microbiological tests

13 of the 26 hospitals (50.0%) established Departments of Microbiology. The
otherl3 hospitals (50.0%) had microbiology units under General Laboratory
Departments.

In the course of research, some heads of Laboratory department, when
interviewed revealed:

"The main reason for not separating the microbiology units from General testing
departments was the lack of human resources: some technicians have to conduct both
microbiological tests and hematology or biochemical tests.

"Because the 3 units of biochemistry, hematology and microbiology belong to one
department , technicians must be responsible for all kinds of tests when on duty".

Table 3.1. The number and qualifications of microbiological testing staff (n = 182)

Professional degree No %

1. |PhD 3 1.6
2. | MS 19 104
3. |MD 18 9.9
4. | Technicians 116 63.7
5. | Others trained in Hemotology, Chemistry or Biology, 26 14.4

Nursing

Total 182 100.0

26/26 (100%) hospitals have more than 2 microbiology technicians
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In the staff of 182 laboratorians, 116 (63.7%) are technicians.

26/26 (100%) of the hospitals have enough microbiological testing staff as
required.

In interviews, some Heads of Microbiological laboratory said:

"We are aware of the important role of microbiological doctors for the development of
this field, however, in our provincial hospitals it is much harder to recruit
microbiological doctors than to recruit clinical doctors because they do not want to to
work in the para-clinical departments"

Table 3.2. Specialized training of lab technicians (n = 182)

Professions No %
Microbiology 117 64.3
General Laboratory 39 21.4
Others (Hematology, Nursing, Biology) 26 14.3
Total 182 100.0

18/26 hospitals (69.2%) meet on demand of professions of lab technicians

Of the 182 laboratorians 117 (64.3%) were trained in microbiology, 39 (21.4%)
in general laboratory (including microbiology), 26 (14.3%) inother areas such as
hematology, nursing, biology. 18/26 (69.2%) of the hospitals met the professional
requirements for laboratory work.

Table 3.3. Lab technicians s length of service (n = 182)

Length of service No %
<5 years 76 41.8
6 - 15 years 73 40.1
> 15 years 33 18.1
Total 182 100.0

This table shows that the group of laboratorians with working experience of 5
years or less accounted for the highest percentage of 41.8%.

Of the total 182, 107 (58.8%) laboratorians had certificates of microbiology
laboratory practice; 75 (41.2%) had not.

Talking with laboratory heads, we learned that:
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"Some laboratorians have not been granted practicing certificate because their
working time in laboratory is not enough, others because they were trained in the areas
such as nursing, biology, not matching the requirements for the certificate specified by
the Ministry of Health “

3.1.1.2. Equipment, reagents for microbiological tests

Table 3.4. Essential microbiological equipment in hospitals (n = 26)

Equipment Number of hospital %
Biological safety cabinet 16/26 61.5
Gram stain
Microscope | 26/26 | 100.0
Culture, Identification, Antibiotic susceptible testing (AST)
Incubator 35 - 37°C 25/26 96.2
Incubator CO, 12/26 50.0
Dry oven 14/26 53.8
Autoclave 13/26 50.0
Blood culture machine 16/26 61.5
Automated identification and antibiotic 9/26 34.6
susceptible testing systems

Only 6/26 the hospitals (34.6%) had enough equipment to identify bacteria and
antibiotics automatically. Nearly 40% of the equipment currently in use is not managed
properly.

Of the 25 hospitals that performed culture techniques, bacterial identification
and antimicrobial susceptibility, all were using imported biological reagents.

3.1.1.3. Microbiological testing

Table 3.5. Microbiology tests in hospitals

Microbiology tests Number of hospital %
Gram stain 26/26 100.0
Conventional identification and AST 16/25 64.0
Automated identification and AST 9/25 36.0

64.0% of the hospitals have not conducted automated bacterial identification and
ATS. 1 of the 26 the hospitals was unable to perform automated culture techniques,
bacterial identification and ATS. An official in charge of microbiological testing unit
explained:
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“The hospital currently performs staining only and cannot conduct culture techniques
and ATS because it has no bacterial culture media and is not equipped with
identification and ATS systems. Next year we will do them if provided with equipment
and culture media"

Table 3.6. Microbiology SOPs in hospitals

SOPs Numper of %
hospitals
Specimen collection, transportation and 13/26 50.0
storage
Gram stain and wet mount 16/26 61.5
Bacterial culture 16/25 64.0
Antimicrobial susceptibility testing 16/25 64.0

Nearly 40% of the hospitals have not developed and issued procedures for gram
stain, bacterial culture and ATS.

Table 3.7. Quality control of microbiology tests (n = 26)

. Yes No
Quality control (No./%) (No./%)
Internal quality control 19 (73.1) 7 (26.9)
External quality control 11 (42.3) 15 (57.7)

Nearly 30% of the hospitals did not implement internal quality control of
microbiological tests as requested. 57.7% did not implement external quality control.

3.1.1.4. Assessment of the microbiological testing capacity (according to the quality
criteria of the Ministry of Health)

9/26 hospitals (34.6%) reached level 2; 17/26 hospitals (65.4%) level 3. No
hospital was at level 1, 4, or 5.
3.1.2. The state of antibiotic resistance in two provincial hospitals

3.1.2.1. Common pathogenic bacteria in hospitals

The majority of the common pathogenic bacteria isolated in hospitals are gram-
negative bacteria (365 strains, accounted for 72.5%); gram positive bacteria accounted
for 138 strains (27.5%).

Of the 6 species of bacteria tested resistant to antibiotics , E. coli made up the
largest number with 194 strains (38.5%).
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3.1.2.2. The state of antibiotic resistance of bacteria

The antibiotic resistant results of Escherichia coli (n = 194): E. coli had the
highest resistance to cefazolin (72.7%) compared to other agents in antibiotic report
group A. Among report group B, E. coli had the highest resistance to ceftriaxone
(68.0%). No strain was found resistant to imipenem (0%). In report group C, the
percentage of ceftazidime resistance was 36.1%. In report group U, the percentage of
nitrofurantoin was 3.6%. The ratio of E. coli strains procducing ESBL was 47.9%.

The antibiotic resistant results of Staphylococcus aureus (n = 107): In the
report group A, S. aureus has the highest resistance to penicillin G (93.5%).
Methicillin-resistant S. aureus was 49.5%. S. aureus has a low resistance to the
antibiotics of report group B; 1.9% were resistant to rifampin; no vancomycin-resistant
strains (0%) and linezolid (0%).

The antibiotic resistant results of Pseudomonas aeruginosa (n = 74): In the
report group A, P. aeruginosa has the highest resistance to ceftazidime (35.1%),
resistant to piperacillin and tobramycin were lowest (21.6% ). In report group B, P.
aeruginosa has the highest resistance to cefepime (28.4%). No strains resistant to
imipenem (0%).

The antibiotic resistant results of Klebsiella pneumoniae (n = 64): In the report
group A, K. pneumoniae has the highest resistance to cefazolin (51.6%). In report group
B, K. pneumoniae has the highest resistance to ampicillin/ sulbactam (59.4%).
Ertapenem resistance rate was 6.3%. Not appeared strains resistant to imipenem (0%).
K. pneumoniae strains procducing ESBL was 46.9%

The antibiotic resistance results of Acinetobacter baumannii (n = 33): A.
baumannii has high resistance to all antibiotics, highest resistance rate to imipenem
(81.8%).

The antibiotic resistant results of Enterococcus spp.: Resistance to ampicillin
was 12.9%. No vancomycin-resistant strains (0%).

3.2. The factors related to microbiological testing capabilities and request of
clinicians

3.2.1. Implementing regulations, the provisions of the MOH
Table 3.8. Implementing the provisions of the MOH (n = 26)

. Yes Not yet
MOH regulations (No./%) (No./%)
Microbiological laboratorian are member of the Drug | 19 (73.1) 7 (26.9)
and Treatment Council
Hospital established Antibiotic management unit 6 (23.1) 20 (76.9)
Hospital has certificate of microbiology lab quality 0 26 (100.0)
management system (1SO 15189)
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No hospital has certificate of microbiology lab quality management system (ISO
15189). Nearly 40% of hospitals have not informed the results of bacterial
identification and antibiotic resistance situation to the clinician.

3.2.2. Continuing education for microbiology lab technicians and clinicians

50% of the hospitals have not organized continuing education for clinical
microbiology for the health workers. Microbiology lab technicians have not been
trained (already more than 2 years) were 33.5%. 70.6% of the doctors working in
clinical departments have never been trained in clinical microbiology.

3.2.3. Frequency of requested microbiology tests

The study results showed that as many as 72.0% of the doctors rarely requested
bacterial culture. During discussions, some leaders of microbiology laboratories said:

"That clinicians rarely requested microbiology tests led to the deterioration of the
Imported reagents and the hospitals’ refusal to import more reagents. When and
microbiology test demands arise, the reagents are out of stock. As a consequence,
a vicious cycle occurs, minimizing requests from doctors”.

If the specimens are not enough for a batch of tests, a whole package of reagent still

has to be used, which would raise the cost. Once the hospitals suffer loss, they will give
no priorities to microbiological testing investment "

Table 3.9. Reasons for no requisitioning

Reasons n %
1. | Out of service 237 41.7
2. | Late reported result 110 19.4
3. | Unreliable result 65 11.4
4. | Lack of microbiological knowledge 173 30.5
5. | Unability to pay by patient 57 10.0
6. | Unecessary requesting of test 143 25.2

The lack of microbiological knowledge account for the highest percentage
among above reasons (40%).
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Table 3.10. The association between some factors reflecting the microbiologic
quality and the frequency of requesting bacteria culture

No. Frequently
Associated factors (n=1012) | requesting tests OR (95% CI)
(n =283)
Establishing Microbiology
department 387 72 (18.6) 1
Yes 625 211 (33.8) 2.2 (1.64 - 3.02)
No
Equipments for identifacion
and AST 689 197 (28.6) 1
Conventional 323 86 (26.6) 0.90 (0.67 - 1.22)
Automatic
Publish the SOP for
identification and AST
No 357 64 (17.9) 1
Yes 655 219 (33.4) 2.3 (1.67 - 3.15)
Internal control
No 196 23 (11.7) 1
Yes 816 260 (31.9) 3.5(2.22 - 5.56)
External control
No 505 122 (24.2) 1
Yes 507 161 (31.8) 1.5(1.10-1.92)
Establishing Antibiotic
Using management
No 851 223 (26.2) 1
Yes 161 60 (37.3) 1.7 (1.17 - 2.38)
Continuous training in
clinical microbiology test
No 542 134 (24.7) 1
Yes 470 149 (31.7) 1.4 (1.07 - 1.86)

In hospitals in which there are Microbiology department, SOP for culture and
AST, external and internal quality control, antibiotic management unit or
continuously training program in clinical microbiology, clinicians requested
microbiology test more frequently than hospitals without above factors.
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Table 3.11. Multiple regression analysis between some associated factors
reflecting quality of microbiology tests and frequency of bacterial culture

Assoiciated factors OR (95% CI)

Microbiology Department (Yes/No) 1.5(0.98 - 2.17)
Identification and antibiotic susceptibility systems 1.1(0.78 - 1.52)
(Conventional/Automated)

SOP for culture and AST (Yes/No) 1.4 (0.89 - 2.13)
Internal control (Yes/No) 2.6 (1.53 - 4.52)
External control (Yes/No) 0.9 (0.66 - 1.39)
Antibiotic management unit in hospital (Yes/No) 0.9 (0.59 - 1.42)
Continuously training on clinical microbiology (Yes/No) 1.4 (0.97 - 2.14)

When using multivariate regression analysis, there was only factor “Internal
control” associating with the frequency of requested microbiology tests.

Table 3.12. The association between some characteristics of clinicians and the
frequency of requested bacterial culture

No of No. doctor
. doctor requested
Associated factors (n = 1012) frequently OR (95% CI)
(n =283)

Academic level
Graduate 445 107 (24.0) 1
Postgraduate 567 176 (31.0) 1.4 (1.07 - 1.88)
Working period
<10 years 706 177 (25.1) 1
> 10 years 306 106 (34.6) 1.6 (1.18-2.11)
Clinical microbiology
training 714 174 (24.4) 1
Not yet 298 109 (36.6) 1.8 (1.33 - 2.39)
Done
Receiving information on
antibiotic - resistant
bacteria 732 166 (22.7) 1
Not yet 280 117 (41.8) 2.4 (1.82 - 3.28)
Done
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Doctors have postgraduate level, have worked for more than 10 years,
participated in clinical microbiology training or receiving information on
antibiotic - resistance bacteria from Microbiology Department requested
microbiology more frequently.

Table 3.13. Multiple regression analysis between some characteristics of
clinicians and frequency of requested bacterial culture

Associated factors OR (95% CI)

Academic level (Postgraduate/Graduate) 1.1(0.79 - 1.57)

Working period (< 10 years, > 10 years) 1.3 (0.88 - 1.79)

Clinical microbiology training (Not yet/Done) 1.6 (1.17 - 2.15)

Receiving information on antibiotic - resistant 2.3 (1.67 - 3.04)

bacteria (Received/Not yet)

There are only 2 factors associated with frequency of requested microbiology
tests, including “Clinical microbiology training” and “Receiving information on

antibiotic - resistant bacteria”.

Table 3.14. Association between the reason for no requisitioning and frequency
of requested bacterial culture

No. of No. doctor hardly
Reasons for seldom request doctor requested OR (95% CI)
(n=1012) (n= 729)

Late return of results
No 749 542 (72.4) 1
Yes 263 187 (71.1) 0.9 (0.68 - 1.28)
Unreliable results
No
Yes 830 611 (73.6) 1

182 118 (64.8) 0.66 (0.47 - 0.93)
Lack of  microbiological
knowledge
No 607 421 (69.4) 1
Yes 405 308 (76.0) 1.4 (1.05 - 1.86)
Patients’ unaffordability
No 940 672 (71.5) 1
Yes 72 57 (79.2) 1.5(0.84 - 2.72)
Ignorance of the need for tests
No
Yes 831 579 (69.7) 1

181 150 (82.9) 2.1(1.39-3.18)
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The results showed that: " insuffient knowledge of clinical microbiology" and "
ignorance of the need for microbiological tests " are two reasons for the clinicians to
seldomly request microbiological tests .

Table 3:15. Multivariate regression analysis of factors related to doctors ‘ seldom
request of tests

Reasons for no requisitioning OR (95% CI)

Late return of test results 1.5(0.99 - 2.11)
Unreliable results 0.8(0.50-1.12)
Lack of microbiological knowledge 1.7 (1.26 - 2.38)
Inability to pay by patient 1.5 (0.85 - 2.80)
ignorance of the need for microbiological tests 2.6 (1.66 - 4.09)

The results of multivariate regression analysis also showed that "insuffient knowledge
of clinical microbiology" and "ignorance of the need for microbiological tests" are the 2
main reasons for the clinical doctors to seldomly request microbiological tests.
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Chapter 4. DISCUSSION

4.1. Microbiological testing capacity and state of antibiotic resistance
4.1.1. Microbiological testing capacity of 26 provincial hospitals
4.1.1.1. Organizational structure and human resources for microbiological tests

The organizational structure and human resources for microbiological testing
make a decisive contribution to the development of laboratory capacity of hospitals. In
our study 13/26 hospitals (50.0%) formed department of microbiology. 13 others
(50.0%) had the microbiological laboratories under the General Testing Departments
(Table 3.1).

Expertise and trained speciality of microbiological staff: Unlike other testing areas,
microbiological tests are performed only when patients show signs of infection.
Microbiological test results detect infectious pathogens. Precise determination of
whether a pathogen is the cause of illness or not requires biomedical knowledge and
practical experience. Therfore, in addition to technical training on microbiological
testing, microbiological testing staff must also have extensive knowledge to work with
clinicians to assess the test results, to have information exchange, and to counsel the
clinicians on pathogens, and the choice of antibiotics for patients. The study results
showed that, out of the 182 laboratorians hospitals, 116 (63.7%) are technicians,
making up the largest proportion.

Research on the specialized training of laboratorians, as in Table 3.3, showed
that of the 182 laboratorians, 117 (64.3%) were trained in microbiology, 39 ( 21.4%)
majored in general laboratory (including microbiology), 26 (14.3%) in other fields such
as hematology, nursing, biology, general doctor. Regarding Circular 25/2012 / TT-
BYT, the 26/26 (100%) hospitals met the requirements on the number of laboratory
staff. 18/26 (69.2%) satisfied the requirements on professional level of laboratory staff.
8/26 (30.8%) were unqualified because their officers in charge are specialized in such
unsuitable fields as general medicine, biology, hematology, biochemistry, anatomy, etc.

Working experience of microbiology technicians: At present, conventional
techniques such as observation and identification of microorganisms are still in use.
Therefore, besides their theoretical knowledge , technicians need at least 5 years*
practice and a sufficient number of specimens for tests. Our research showed that the
technicians who have working experience of 5 years or less accounted for the highest
proportion of 41.8%; Those who have 6 to 15 years® working exprerience make up
40.1%. 18.1% have working experience of over 15 years (Table 3.4). In terms of
human resources, high ratio of technicians with limited working experience means
limited capacity of microbiological services.

Practicing certificate of microbiological tests: Article 6 of the Law on
Examination and Treatment states that the prohibited conduct includes examination and
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treatment without a practicing certificate. However, in this study, 75 people (41.2%) did
not have this certificate.

4.1.1.2. Equipment, microbiology testing reagents

Equipment for microbiological tests: As specified by the Ministry of Health, the
minimal equipment necessary for gram staining, culture, identification and ATS
includes microscopes, biological safety cabinet, incubators 35 - 37°C, blood culture
antibiotic susceptibility system, autoclaving, CO, incubator. Research results (Table
3.5) show that, all the 26 hospitals were fully equipped to perform gram staining
techniques.Only 34.6% of them had enough equipment to conduct identification and
ATS.

Microbiology testing reagents: Our study also showed that all the 25 hospitals
performing culture, identification of bacteria and ATS, had enough reagents and used
imported reagents (Table 3.7). However, to ensure the quality of bacterial culture, they
did prepare culture media from agar powder but did not control the quality of the
prepared media.

4.1.1.3. Professional works in microbiology

Antibiotic resistant surveillance is only applied into microbiology departments
in which staining methods, culture and identification, AST are available. In this
study, there were 64% of hospitals not performing bacterial identification and
automated AST (table 3.8).

Microbiological SOP in hospitals: Overall, it is very important to establish and
follow SOP in order to ensure the quality of each test. From published SOPs,
each hospital can improve as their own requirement and conditions. However,
nearly 40% of hospital has not established and published SOP for staining,
bacterial culture and AST although performing them every day.

Internal and external quality control: Quality control program in laboratory
room is very essential to ensure quality of microbiology tests. It should evaluate
each procedure, reagent and culture media according to a practical schedule. In
our research, nearly 30% of hospitals have not had internal quality control
program. 57.7% of hospital have not had external quality control program (Table
3.10).

4.1.1.4. Evaluating the quality of microbiology service as MOH criteria for
evaluating quality of hospital:

There were 9 hospitals (34.6%) got level 2 in the criteria list because the major
of head of laboratory department was not appropriate or hospitals lacked essential
equipment to practice some basic microbiological techniques. 17 hospitals
(65.4%) got level 3 due to not supporting other units in laboratory management
or the head of department has not had postgraduate degree in microbiology; there
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was no hospital getting level 1, 4 or 5 (table 3.12). In order to get level 5,
laboratory rooms must get following criteria:
e Establishing quality management system
e Delivering results by using computer software
e At least one laboratorian has PhD degree in Microbiology in each
department
e Participating in training and quality management for other units
e Performing at least one research related to laboratory and publishing the
result.

4.1.2. Status of antibiotic resistance in hospitals

A variety of antibiotics can be used for E. coli but ability of antibiotic
resistance of E. coli has developed rapidly, mainly through plasmid. In the study,
E. coli was resistant to cefazolin the most (72.7%) compared with other agents in
Group A. In Vietnam, the percentage of MRSA was from 15 to 35 percent,
depending on specific hospital. This study showed that the rate of MRSA has
increased to 49.5%. Antibiotics which are often used to treat infections caused by
P. aeruginosa are third-generation cephalosporin, aminoglycosides or
quinolones. In this study, P. aeruginosa exhibited the highest rate of resistance
for ceftazidime (35.1%) among Group A antibiotics. Third-generation
cephalosporin was used as appropriate antibiotic for sever infections caused by
K. pneumoniae. In this study, among Group A antibiotics, K. pneumoniae
exhibited the highest rate of resistance for cefazolin (35.1%). Among Group B
antibiotics, K. pneumoniae had the highest rate of resistance for
ampicillin/sulbactam (59.4.4%); 6.3% were resistant to ertapenem. There were no
strains resistant to imipenem. The rate of A. baumanii resistant to ceftazidime,
imipenem, ampicillin/sulbactam, amikacin, ciprofloxacin has increase annually
from 27% in 2006 to 43.9% in 2010. Because of resistance genes appearance and
other virulent factors, it is very hard to treat A. baumannii infections. There were
few choices for treatment of these strains, even carbapenem group.

4.2. Some factors related to microbiological laboratory capability and
frequency of requested microbiology tests

4.2.1. Quality control of microbiology tests

In November 1%, 2013, Ministry of Health published Circular of 01/2013/TT-
BYT containing guideline for quality control of laboratory tests in health care
centers. This circular mentioned the responsibility to perform quality control of
laboratory tests in health care centers and the necessity of quality management
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system. However, there was no hospital having certificate of quality management
in microbiology (ISO 15189).

4.2.2. Continuing training in microbiology for laboratorians and clinicians

Continuing education is essential to update knowledge for healthcare
providers. Ministry of Health published the rule for continuing education in
hospital. In this study, 50% of hospital held continuing training courses in
microbiology for healthcare providers.

The circular 22/2013/TT-BYT dated August,9" 2013 of MOH, healthcare
providers who has received certificate of medicine and still worked in healthcare
centers are responsible for participating continuing training courses at least 48
classes in continuous 2 years. However, the number of laboratorians have
updated microbiology’s knowledge more than 2 years. A survey of status of
continuing training in microbiology showed that 70.6% of medical doctors
working in clinical departments has not trained in clinical microbiology.

4.2.3. Frequency of requested microbiology tests

The research in 25 hospitals which provide microbial culture and AST showed
that 72% of doctors hardly request bacterial culture. Clinicians play important
role in the promotion of requesting microbiology tests. They need to be trained
on clinical microbiology because they may have not known the indications and
value of each test.

When publishing SOP, external/internal quality control will help laboratorians
perform standardized procedures, limit the mistakes, ensure the quality of tests,
resulting in the beliefs of clinicians. When clinicians realize that the
microbiology results suitable with clinical manifestations and the treatment
following AST results is effective, they will believe in microbiology tests. Our
research has proved that point. However, when performing multivariable logistic
analysis, only “internal control” associated with frequency of requested
microbiology tests.

Besides, “Lack of microbiological knowledge” and “Unnecessary requesting
of test” are two main reasons for no requisitioning. The explanation for those
reasons is that clinicians lack of clinical microbiology knowledge, so they do not
understand clearly the importance of microbiology tests and appropriate time for
indication. This problem can be solved through continuing training for them.
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CONCLUSION

1. Microbiology laboratory capability in 26 provincial general hospitals and
antibiotic resistance in 2 hospitals

1.1. Microbiology laboratory capability

Human resources: 14.3% of lab technicians were not properly trained. 41.2% of
lab technicians do not have a practicing certificate of microbiological testing.
Lack of laboratory equipment: Nearly 40% of the equipment currently in use
was not properly managed.

Technical procedures: not fully implemented - 64.0 % of the hospitals are
unable to conduct automated techniques of culture, identification and
antimicrobial susceptibility. 1/26 of the hospitals was unable to conduct
automated techniques of culture, identification and antimicrobial susceptibility.
Quality control of microbiological tests: weak - 26.9% of the hospitals did not
carry out internal hospital quality control; 57.7% of the hospitals did not apply
external control. Nearly 40% of the hospitals have not issued culturing
procedures and antibiograms.

Capacity to carry out microbiological tests: unsatisfactory - 34.6% of the
hospitals achieved level 2 ; 65.4% of them achieved level 3. None of the
hospitals reached level, Level 4, Level 5.

1.2. The state of antibiotic resistance of bacteria

Among six species of bacteria: E. coli accounted for the highest proportion
(38.5%).

E. coli, K. pneumoniae produced ESBL at a high rate (47.9% and 46.9%).
Methiciline resistant S. aureus (MRSA) 49.5%. P. aeruginosa resistance to most
antibiotics had considerable rate of resistant strains (12-35%). A. baumannii is
highly resistant to all antibiotics, and resistant to imipenem was 81.8%.
Enterococcus spp. resistant to ampicillin was 12.9%.

2. Factors relating to microbiological testing capabilities and tests specified by
clinicians

Most have not obeyed MOH'’s regulations: 76.9% have not established antibiotic
management divisions. No hospital had certificates of quality control magement
(1ISO 15189).

Continuing training in microbiological testing for health workers was not good:
50% of the hospitals did not organize continuing training in clinical
microbiology. 72.6% doctors had never been trained in clinical microbiology.
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Factors related to clinicians’ frequency of requested microbiological tests
include: “Internal quality control ", ™ clinical microbiology training” and
"information on antibiotic-resistant bacteria ".

Involvement of clinicians is limited: The frequency of microbiological tests
specified by the clinician is low due to "Not having knowledge of clinical
microbiology" and "finding microbiological tests unnecessary".
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RECOMMENDATIONS

1. For provincial hospitals
- Conducting regular maintenance and calibration of test equipment.
- Issuing testing procedures, conducting internal and external quality control.
- setting up quality management system toward I1SO 15189 at each hospital.

2. For the Central Hospitals
Through monitoring activities,

- Organizing training courses in clinical microbiology for doctors at the provincial
hospitals.

- Organizing training courses for bacteriological examination staff of provincial
hospitals.
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