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PAT VAN PE

Viém phdi thd may (VPTM) 1a mot van dé 1am sang quan trong khong chi &
Viét Nam ma con trén thé giéi vi tin suit méc bénh va tir vong ting cao. Nghién
ctru (NC) & cac nude Au — My cho thy ti 16 VPTM 1a 10% [61], [105]. Tai Canada,
VPTM la 18 ca trén 1000 ngay thd may [75]. Cac qudc gia A Chau VPTM la 18%
[43]. Tai Viét Nam, VPTM dao dong tu 20% - 52%, [2], [5], [7], [8], [11], [16],
[17]. VPTM la nguyén nhan hang dau gay ting ti 18 tir vong (26% - 72%), kéo dai
thoi gian nam vién (41 so v6i 23 ngay ¢ nhom cé va khong VPTM) va tang chi phi
diéu tri (5 — 10 1an) [5], [41].

VPTM duogc dinh nghia 14 viém nhu mé phdi xay ra sau 48 gio thd may qua
ndi khi quan hodc qua khai khi quan [42], [61]. Chan dodn VPTM duoc thiét lap
dua trén ching ctr 1am sang va vi sinh. Viéc xac dinh vi khuan (VK) gay bénh thong
qua céy dinh lugng hodc ban dinh luong dam hut qua ndi khi quan don thuan hoic
qua ndi soi phé quan [34], [41], [50].

Viéc dinh danh VK béng nhudém Gram, nudi céy, dac tinh moc va cac phan
g sinh hoa 1a chuan muc. Tuy nhién phuong phap vi sinh kinh dién nay khong thé
ap dung trong cac truong hop sau: VK Gram am khé moc, moc cham; VK hiém
hodc chi biéu hién mét vai dic tinh vé sinh hoa. Ciing nhu cac VK yém khi, VK
khong ciy duoc va bénh Iy nhiém khuan c6 két qua cdy am tinh, nhat 13 trén bénh
nh&n (BN) str dung khang sinh trude do [50], [57], [73], [74], [83], [97], [114].

Chan doan phan tir, ngdy nay, da trd thanh phuong phap tham chiéu dé chan
doan vi sinh hoc cta nhiéu bénh Iy ho hap [73]. Vai tro cua giai trinh tu gene 168S -
rRNA trong dinh danh VK cang dugc chung t6 va dugc ap dung rdng rai trén lam
sang [57], [58], [80], [116], [117]. Phuong phap giai trinh tu gene 16S - rRNA cé
thé phat hién duoc hé vi sinh trén duong ho hap cia nguoi khoe va BN [29], [44],
[88]. Tai Viét Nam s liéu tir cac NC vé dinh danh VK dua trén sinh hoc phén tir &
cac BN VPTM chua nhiéu va chua duoc hé théng ddy du.



Ngay nay, VK da khang khang sinh 1a mét thach thtrc toan cau [58]. Dic biét
1a cac qudc gia A Chau, ké ca Viét Nam [12], [20], [59], [74], [78], [101]. Ti 1¢ A.
baumannii khang Carbapenem tiang 1én nhanh chong 6,7% (2001) [8]; 8% (2004)
[17]; 80% (2010) [11]; 90% (2012) [5]. Tuy nhién, khang sinh d6 dinh legng MIC
bang que E-test chua dwgc 4p dung rong rai va sb lidu chwa duoc hé théng day du.

Cac VK mang gene SHV, TEM, IMP, OXA, NDM thiiy phan phd rong céc
cephalosporin 13 thudng gip [81]. Trong nudc, viée tiép can co hé thong gene khang
thudc ciia VK chinh yéu gdy VPTM chua dugc ghi nhan va hé thong hoa day di.

O Viét Nam, chua c6 nghién ciru ndo ap dung giai trinh ty thé hé méi trong
viéc xac dinh VK gdy VPTM trén cac mau dich rira phé quan phé nang. Chiing t6i
dat ra 3 cau hdi nghién ctru: (a) C6 su khac biét nao trong dinh danh VK gdy VPTM
giita hai phuong phap dinh danh VK dua vao kiéu hinh va giai trinh tu gene 16S-
rRNA; (b) Gia tri MIC va ti 1¢ dé khang khang sinh ¢ cac nhém VK gay VPTM
phan bb nhu thé nao?; (¢) Ti 1é VK chinh yéu gy VPTM mang gene khang thudc 1a
bao nhiéu va c6 méi lién quan giita cac VK mang gene khang thudc vi MIC hay
khong? Tra 10i nhitng cau hoi nghién ctru trén s& cung cép nhitng kién thirc quan
trong vé qui mo dé khang khang sinh va xac 1ap duoc nhitng tac nhan lién quan dén

VPTM, gitp cho viéc diéu tri BN tét hon.
MUC TIEU NGHIEN CUU

Muc tiéu:

1. Xac dinh dic diém vi khuan gy viém phdi thd may bang ky thuat giai
trinh tu gene 16S - rRNA, c6 so sanh v&i phuong phap dinh danh vi khuan dua vao
nhudém Gram, nudi cy va cac phan tng sinh hoa.

2. Panh gia MIC va ti 1¢ dé khang khang sinh & cac nhom vi khuan gay viém
phéi thd may.

3. Xac dinh gene khang thudc cua vi khuan gay viém phdi thd may bang k¥
thuat PCR va mbi lién quan véi MIC.



Chuong 1: TONG QUAN TAI LIEU

1.1. Dinh nghia

Viém phoi thé may (VPTM) duge dinh nghia 14 viém nhu mé phoi xay ra sau
48 gi0 thd may qua ndi khi quan hoac qua khai khi quan [42], [61]. Ngay tir nhitng
thap nién dau ap dung thd may xdm nhdp di c6 nhiéu dinh nghia vé VPTM. Tur
nhimng thap nién 70, Johanson d3 ap dung tiéu chuan chan doan cho VPTM bao gdm
tham nhiém méi hodc tién trién trén X-quang nguc; sot; bach cau mau ting va ting
tiét ddm mu khi phé quan. Ngoai ra tac gia ndy con dua ra dinh nghia c6 thé c6 kha
nang VPTM bao gom sot, ting bach cau mau kém theo hodc thim nhiém méi hay
tién trién trén X-quang nguc hodc hién dién dam mu. Két qua céy vi sinh khong
duogc ap dung trong bo tiéu chi nay [60]. Tiéu chuan chan doan VPTM dua vao mb
hoc ciing dugc gidi thidu trong giai doan nay. Cac tiéu chi bao gom tich tu bach cau
da nhan trong mang phé nang mao mach va sb lugng VK > 103 cfu/g nhu mé phoi &

it nhat mot mau sinh thiét [47].

Tir khi gido su Shigeto Ekeda gidi thiéu noi soi phé quan dng mém, cac nghién
ctru (NC) vé VPTM dya vao d6 dé tiép can chat tiét duong ho hap dudi. Winberley
ap dung noi soi phé quan dng mém va dé xuat tiéu chuin cho ndi soi phé quan co
nong bao vé véi ngudng 103 cfu/ml dugc goi 1a duwong tinh [55], [108]. Pi véi dich
rira phé quan phé nang can > 10* cfu/ml va dich hut qua noi khi quan can > 10°
cfu/ml dugc goi 1a duong tinh [42]. Nam 1988, CDC dua ra dinh nghia cho VP. B
ti€u chi dugc xay dung dua trén hé théng khéo sat nhiém khuan bénh vién quéc gia
Hoa Ky (NNIS1). Cac tiéu chi bao gdm ran hodc gd duc & phdi kém theo cac dau
chtng sau: (a) ddm ma méi xuat hién; (b) phan lap duoc vi sinh vat tir méau; (c)
phan 1ap duoc tac nhan giy bénh tir dich hat khi quan, chai phé quan hodc sinh
thiét. Ngoai ra, CDC con gi6i thiéu NNIS2 bao gdm thAm nhiém moi hodc tién
trién, dong dac, tao hang hodc tran dich mang phéi trén X-quang nguc kém theo it

nhat mot trong ba tiéu chi (a), (b), (c) cia NNIS1 ¢ trén [51].



Vao thp nién 90, Pugin giéi thiéu thang diém VP trén 1am sang (CPIS) tir 0
dén 12 diém bao gém nhiét do; bach ciu mau ké ca dang non; dic tinh dich tiét khi
phé quan; nhuém Gram va cdy dam; PaO2/FiO;; X-quang nguc [84]. Nam 2005
ATS va IDSA dua ra dinh nghia VPTM trén 1am sang bao gém: tham nhiém méi
hodc tién trién trén X-quang nguc kém theo hai trong ba tiéu chi sau: T° > 38°C,
bach cau ting hodc giam va ting tiét ddm mu. X4c dinh tic nhan giy bénh bang ciy
dinh lugng hodc ban dinh lugng dam hut qua ndi khi quan hoic ndi soi phé quan.
Tiéu chuan CPIS va CPIS hiéu chinh dwgc khuyén ap dung cho chan doan VPTM
[24]. Nam 2011 Craven dd dua ra tiéu chuan chan doan nhiém khuan hé hap lién
quan thd may (ventilator — associated respiratory infections: VARI), bao gdm cac
tiéu chi chin doan VPTM nhu trén va viém khi phé quan lién quan thé mdy
(ventilator — associated tracheobronchitis: VAT). Cac tiéu chi viém khi phé quan
lién quan th may bao gom céc triéu ching co nang, thyc thé va thoi gian thd may
gidng nhu VPTM. Nhung khong c6 thadm nhiém lan téa hay tién trién & hai phoi khi
dua vao hinh anh X-quang hoic CT nguc va bang ching vi sinh khi dua vao tiéu chi

chan doan x4m 14n bang ndi soi phé quan tai givong [40], [86].

CDC 2014 dua ra khai niém bién cb lién quan thd may (VAE) gom bién
chimg lién quan thé mdy, bién chitng lién quan nhiém khuan trén BN thé mdy, cO
thé VPTM, C6 thé cé kha nang VPTM. Trong d6, bién chitng lién quan thé mdy
(VAC) bao gdm sau hai ngay thd may, BN c6 it nhat mot trong hai tiéu chi sau: (1)
Tang tiéu thy oxy: ting FiO2 > 20% mdi ngay, lién tuc trong hai ngay lién tiép. (2)
Tang nhu cau PEEP: ting PEEP > 3 cmH20 mdi ngay, lién tuc trong hai ngay lién.
Bién chitng lién quan nhiém khudn trén BN thé may (IVAC) bao gébm sau 3 — 4
ngay thé may, BN c6 VAC kém hai tiéu chi sau: (1) T° > 38°C hoic < 36°C, hoic
bach ciu mau > 12.000/mm? hodc < 4.000/mm?3. (2) Sir dung khang sinh > 4 ngay
lién. C6 thé VPTM bao gdm sau 3 — 4 ngay thd may, BN c¢6 VAC va IVAC kém
mot trong céc tiéu chi sau: (1) ting tiét dam mu, (2) cdy dam duong tinh. CO thé ¢
kha ndng VPTM gdm sau 3 — 4 ngay thd may, BN c6 VAC va IVAC kém mdt trong

cé4c tiéu chi sau: (1) ting tiét dam mii kém cay dinh luong dwong tinh. Tiéu chi cho



ciy dinh luong bao gébm néu dam hut qua ndi khi quan can > 10° cfu/ml, dbi voi
dich rira phé quan phé nang va mé phoi can > 10* cfu/ml, con tiéu chi chai phé quan
c6 nong bao vé chi can > 103 cfu/ml. (2) Hodc mét trong cac tiéu chi sau: (i) ciy
duong tinh dich mang phdi, (ii) cdy duong tinh mé bénh hoc phéi, (iii) Xét nghiém
duong tinh v6i Legionella spp, xét nghiém dwong tinh véi virus tir dich tiét phdi.
Gan day nhét, nim 2016 IDSA dua ra hudng dan vé VP nhu sau: thAm nhidm méi
trén phoi cling véi cac bang chimg 1am sang ching to thadm nhiém nay c¢6 ngudn gdc
tir nhiém khudn. Cac bang ching 14m sang bao gdm: méi khoi phat sét, moi tiét
dam mu, moi ting bach ciu va méi giam oxy héa mau. VPTM duoc dinh nghia nhu

Ia VP trén BN tho may > 48 gio sau dat ndi khi quan [61].

N6i tom lai VPTM c6 thé duoc dinh nghia 13 viém nhu mé phoi xay ra sau 48
gi0 tho may qua ndi khi quan hodc qua khai khi quan [42], [61]. Mac du khai niém
rd rang nhu vay, nhung hon nim thap nién qua lién tiép co rat nhiéu dinh nghia
VPTM dugc ra do1 nhu dinh nghia cia CDC 2014, nhung khong c¢6 dinh nghia nao
duoc chép nhan rdng rai toan cau. Tham chi dinh nghia VPTM duya vao cac dau
hiéu mé hoc tir tir thiét cling khong dugc chic chin dong thuan hoic tan thanh. VP
thuy co thé bo sot, xét nghiém VK hoc co thé cho két qua am tinh mac du c6 su hién
dién cua VP, cac nha bénh hoc co thé khong déng tinh vé céc tiéu chuan di duoc
dua ra [41]. Chinh vi vay, cho tdi hdm nay tiéu chuan vang cho chan doan VPTM
van chua c6, s& c¢6 rat nhiéu nhitng NC méi day thuyét phuc vé linh vuc nay ra doi
trong tuong lai [42], [61].

1.2. Ti 1¢ méi mic ciia viém phdi thé may

C6 rat nhiéu NC trong va ngoai nudc da dugc thuc hién nham danh gia ti 1€
méi mic cia VPTM. Mot NC cit ngang tién ciru da thyc hién tai 1.417 trung tam
ctia 17 quéc gia Tay Au (EPIC) nhim danh gia ti 18 lwu hanh cia VPTM ¢ cac ICU
[106]. C6 10.038 BN duoc dua vao NC, trong d6 2.064 BN (21%) c6 nhiém khuan
mic phai tai ICU, bao gdm VP chiém 967 BN (47%), ti 18 bénh luu hanh VP bénh

vién 1a 10%. NC nay duogc ldp lai véi qui mo toan thé gidi vdi tén goi Extended



Prevalence of Infection in Intensive Care Il (EPIC II), trén 13.769 BN, ¢ 1.265 ICU
ctia 75 qudc gia [105]. Két qua cho thiy 7.087 BN (51%) bi nhiém khuan, trong d6
VP chiém 64%. Mot NC khac thyc hién trén 576 BN thd may, ding éng soi mém
c6 ndng bao vé kém cdy dam dinh lugng, két qua cho thay ti 16 VPTM 1a 9%. Ty
thudc vao thoi gian thd may, nguy co cong don ctia VPTM lan luot 1a 7% va 19%
turong tng cho ngay thé may thir 10 va 20. Hon nita, trong NC ndy cho thdy nguy
co VPTM ting 1én 1% cho mdi ngay thd may [41]. Nguoc lai, theo Cook va cong
su di tién hanh NC trén 1.014 BN thd may, nguy co cong don cho VPTM ting 1én
theo thoi gian thd may. Nguy co VP giam di tor ngay thtr 5 thd may tré di. Nguy co
VP cho mdi ngay thé may nhu sau: trung binh 3%/ngay trong 5 ngay dau thd may,
2%/ngay vao ngdy 10, va 1%/ngay vao ngdy 15. Phan tich cac yéu té nguy co doc
lap cia VPTM dya vao chan doan ban dau ltic nhap vién, bang phan tich da bién
cho thay két qua sau day. Nguy co twong d6i va khoang tin cay 95% cua VPTM do
ting bénh 1y cho két qua khac nhau. Nhu do bong, chan thuong va bénh ly than
kinh trung wong lan luot 1a (5,1; 5 —17); (5; 1,9 — 13,1) va (3,4; 1,3 — 8,8). Do bénh
ly ho hap va tim mach 14 (2,8; 1,1 — 7,5) va (2,7; 1,1 — 7). Tuong ty do dung thudc
dan co va khang sinh truée thd may la (1,6; 1,1 — 2,4) va (0,4; 0,3 — 0,5). Tuy nhién
dung khang sinh cang lau thi hiéu qua nguoc lai [38]. Mot NC dugc thuc hién bdi
Chawla va cong su & mudi qudc gia Chau A, két qua cho thay VPTM la 18% [43].
Cac NC trong nudc cho thdy VPTM dao dong tir 20 dén 52% [7], [8], [11], [16].

1.3. Ti 1€ tir vong

VPTM la nguyén nhan hang dau gy ting ti 1¢ tir vong, kéo dai thoi gian nam
vién. Mdc du khong ngung cai thién trong cham s6c BN, &p dung that hi€u qua cac
phuong phap phong ngira VPTM. Nhung ti 1é tir vong vi VPTM ting cao gap 10 lan
hon so v&i nhom BN nam ICU khong c6 VPTM [103]. That kho co6 thé qui két
nguyén nhan nio 1a tha pham. Tuy nhién mot cach ly giai twong d6i hop 1y la co
phai phan 16n BN nam ICU 1a nhitng BN 16n tudi, c6 nhiéu bénh nén kém theo [41].
Ti 1é tir vong thd & cac ICU thay d6i tir 24 — 76% ctia BN VPTM (Béng 1.1).



Bang 1.1. Tir sut tho theo diéu tri khang sinh ban dau

“Nguon: Chastre (2006)” [41].

Tac gia TLTK DPTKSKdiyda  DTKS diaydu GiatriP
Luna [72]  92,2% (n=36) 37,5% (n=15) < 0,00
Alvarez-Lerma  [23] 34,9% (n=146) 32,5% (n=284) NS
Rello [90]  63,0% (n=27) 41,5% (n=58) 0,06
Kollef [63] 60,8% (n=51) 26,6% (n=79) 0,00
Sanchez-Nieto [94] 42,9% (n=14) 25,0% (n=24) NS
Ruiz [93]  50,0% (n=18) 39,3% (n=28) NS
Dupont [46] 60,7% (n=56) 47,3% (n=55) NS

Cha thich: TLTK: tai liéu tham khao; DTKS: diéu tri khang sinh, NS: khong
xéac dinh; K day du: khong day du.

BN thé may tai ICU bji VPTM c6 ti 1é tir vong ting gap tir 2 — 10 1an so véi
BN khong c6 VP. Ti 1¢ tir vong chung & cac BN ¢6 VPTM va khong ¢c6 VPTM lan
luot 13 55% so v&i 25% va 44% so v6i 19% [41]. Tam quan trong cua diéu tri khang

sinh theo kinh nghiém duoc phan tich & mot vai NC duoc tom tit & (Bang 1.1).

VP do Pseudomonas hoac Acinetobacter c6 nguy co tir vong la 87% so vi
55% do cac VK khéac [41]. Mot NC thue hién trén 1978 BN ¢ ICU, trong d6 co
1118 BN thé may. Cac yéu t6 dugc dua vao phan tich nhu suy da co quan, phan
tang nguy co theo tidu chuan McCabe va Jackson vé bénh nén giy tr vong, uéc
luong tir vong hodc khong tir vong, nhiém khuan huyét va VP bénh vién. Tat ca cac
yéu td nay 1a cac yéu t6 doc 1ap gép phan gay ra tir vong ctia BN thd may [41]. Do
d6, VPTM duong nhu lién quan véi nguy co to vong cao hon 20 — 30% so vdi bénh
nén. Diéu nay bién minh cho viéc tiép can méi nham cai thién quan Iy BN thé may
bao gdbm cac bién phap phong ngira hidu qua hon, chan doan sém hon, va diéu tri

tich cuc hon [41].



1.4. Bénh nguyén
1.4.1. Pinh danh vi khuin dwa vao kiéu hinh

C6 nhiéu yéu t6 khac nhau anh hudng dén céc tac nhan gdy VPTM. Tuy thudc
vao dan s6 NC ¢ timg ICU khac nhau, thoi gian ndm vién ciing nhu thoi gian nam
tai ICU va cac phuong phap chan doan chuyén biét duoc str dung ma c6 két qua vi
sinh gdy VPTM khac nhau. O nhiéu NC cho thay nhiém khuan ho hép la do VK
Gram am (Bang 1.2).

Bang 1.2. Bénh nguyén cua viém phoi thd may

“Nguon: Chastre (2013)” [42].

Téc nhan gay VPTM Tén suit (%)
Pseudomonas aeruginosa 24,4
Acinetobacter spp. 7,9
Stenotrophomonas maltophilia 1,7
Enterobacteriaceae 14,1
Haemophilus spp. 9,8
Staphylococcus aureus 20,4
Streptococcus spp. 8,0
Streptococcus pneumoniae 4,1
Coagulase-negative staphylococci 1,4
Neisseria spp. 2,6
VK yém khi 0,9
Nam 0,9

Khéc (<1% cho mdi nhom) 3,8




Céac NC nudc ngoai cho thidy hon 60% VPTM la do VK Gram am hiéu khi.
Gan day, VK Gram duong gdy ra VPTM c6 chiéu huéng gia ting dic biét 14 tu cau
vang. Trong NC EPIC ¢6 tdi 31% nhidm khuan bénh vién do tu cau vang [106].
Theo sd liéu tir 24 NC cho thiy VPTM do VK Gram am chiém 58% [41]. VPTM
giy ra do cing nhiém nhiéu loai VK khac nhau ciing dugc ghi nhan nhu trong mét
NC trén 172 truong hop nhiém khuan bénh vién, c6 téi 13% VP gy ra do da VK
[32]. Nhitng bénh nén man tinh ciing c6 mbi lién hé dé bi nhiém mét s6 loai VK dic
hiéu. Nhitng BN COPD c¢6 nguy co cao nhiém H. influenzae, Moraxella hodc phé

cau; nhirng BN x0 nang phdi ting nguy co nhiém P. aeruginosa va hoic S. aureus.

Nguoc lai & nhitng BN chan thuong, dic biét 1a chan thuong so ndo gia ting
nguy co nhiém S. aureus. Con & nhitng BN trai qua cudc mé than kinh, chan thuong
so ndo, VP do hit sic c6 nguy co VPTM do A. baumannii. O nhitng BN ARDS dé&
bi VPTM do VK Gram am va tu cau vang khang Methycilline (MRSA) [41].

Mot s6 NC con cho thiy tac nhan VK gy VPTM con tuy thudc vao thoi gian
thd may tai ICU. Mic du c6 nhiéu dinh nghia khac nhau vé VPTM khoi phéat sém
thay d6i tir 3-7 ngay, ti 1é cao nhiém khuéan do H. influenzae; S. pneumoniae; MSSA
va Enterobacteriaceae. Nguoc lai VPTM khéi phat tré thuong nhiém VK co doc
luc cao va da khang thudc nhu P. aeruginosa, Acinetobacter spp, MRSA, va VK
Gram am da khang [41]. Su phan bd cac tic nhan khac nhau gdy VPTM khoi phat
som va mudn co6 mdi lién quan dén viéc st dung khang sinh truéc d6. Bang phan
tich hdi qui logistic stepwise cho thiy su gia ting ti 1& tr vong & nhom c6 dung
khang sinh trudc d6 voi OR = 9,2, p < 0,0001 [91]. Két qua twong tu khi dwa ra mot
phan tich da bién dé xac dinh yéu td nguy co VPTM do VK da khang nhu MRSA,
P. aeruginosa, A. baumannii va S. maltophilia trén 135 trudng hgp VPTM. Két
cudc chi c6 ba bién 13 co sy khac biét nhu thoi gian tho may > 7 ngay trude khi
VPTM xuét hién (OR = 60), trong khi sir dung khang sinh truéc d6 ¢6 OR = 13,5,
dic biét sir dung khang sinh phd rong truéc d6 nhu cephalosporin thé hé thu ba,
fluoroquinolones va/hoac imipenem co OR = 4,1 [41], [42]. Tuy nhién khong phai
tat ca cac NC déu c6 két qua twong tu nhu trén. Nhu trong mot NC cho thdy VPTM
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khoi phat sém do P. aeruginosa (25%), MRSA (18%), va Enterobacter spp (10%),
twong tu nhu VPTM khai phat tré [54].

Ngoai ra, ti 16 méi mic cia cac VK da khang c6 mdi lién hé chit ché voi cac
yéu t6 tai chd ¢ timg ICU, thay doi ting ICU & ting bénh vién khac nhau. Chinh vi
vay, mdi ICU nén thu thap mot cach can than, dﬁy du va lién tuc s6 liéu dich t& nén
vé tinh hinh nhidm khuan va dé khang khang sinh, dic biét [a VPTM. Véi nhimng
muc dich nay, ¢ su thay doi vé bénh nguyén VPTM trong ba trung tim ICU & Tay
Ban Nha dugc phan tich va so sanh véi sd liéu tai Paris [104]. Céac chung
Legionella, VK yém khi, nAm va tham chi Pneumocystis carinii ciing nén duoc xem
xét dén kha ning gay ra VPTM. Tuy nhién mot vai tac nhan nay ciing rat thuong
gip nhung thuong it @& ¥ dén, phan vi kho khin vé mit k¥ thuat trong dinh danh

chinh xac tac nhan nay nhu VK yém khi va vi rat [91].

Hon nita, tiy thudc vao diéu kién cua timg khoa vi sinh va muc tiéu cua ting
NC khac nhau, viéc xac dinh chinh xac tac nhan VK gay VPTM cho két qué ciing
khac nhau. Theo NC cua Pierre Dore va cong su trén 415 BN tir ICU ndi va ngoai
[45]. Dich tiét dudong ho hip dudi duoc chuyén ché ciing nhu nudi cdy VK trong
diéu kién dic hiéu. Két qua cay c6 39% (n = 191) duong tinh v&i it nhat mot loai
VK. Trong s6 191 mau cdy duong, c6 130 mau chai phé quan c6 nong bao vé, trong
d6 ¢6 100 BN (77%) chi phan 1ap duoc VK hiéu khi va 30 BN (23%) ciy duong voi
VK yém khi. C6 42 loai VK yém khi khac nhau va ti 1& nhiém mét , hai va ba loai
cuing ldc 1an luot 13 63%, 33% va 4%. Ngoai ra con ¢ 26 trudng hop dong nhidm
VK yém khi va hiéu khi va dinh danh dugc 13 loai VK yém khi khac nhau. Bao
gém Prevotella melaninogeneica 36%, Fusobacterium nucleatum 17%, Veillonella
parvula 12%, Prevotella oralis va Prevotella bivia déu chiém 7%. VPTM do VK

yém khi dic biét cao & nhitng BN thd may sau 5 ngay [45].

Mot NC cat ngang khac dwa trén 385 BN ICU tai bénh vién Fatmawati,
Jakarta, Indonesia. Két qua cho thay phan lap duoc 249 VK chia thanh 20 loai khéac
nhau (Bang 1.3) [89].
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Bang 1.3. Tan suit vi khuan phan lap dugc tr ICU bénh vién Fatmawati
“Nguon: Maksum Radji, 2011 [89].

Vi khuin N (%)
Pseudomonas aeruginosa 66 (26,5)
Klebsiella pneumoniae 38 (15,3)
Staphylococcus epidermidis 37 (14,9)
Enterobacter aerogeneses 32 (13,3)
Klebsiella ozaenae 21 (8,4)
Escherichia coli 13 (5,2)
Staphylococcus liquifaciens 10 (4,0)
Staphylococcus aureus 8(3,2)
Klebsiella spp 5(2,0)
Serratia marcessens 4 (1,6)
Pseudomonas fluorescens 3(2,1)
Enterobacter cloacae 2(0,8)
Enterobacter spp. 2 (0,8)
Streptococcus group A 1(0,4)
Pseudomonas putida 1(0,4)
Acinetobacter baumannii 1(0,4)
Klebsiella terrigenea 1(0,4)
Proteous mirabilis 1(0,4)
Raoutella ornithinolytica 1(0,4)

Burkholderia cepacia 1(0,4)
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Cac NC trong nudc cho thiy hau hét tic nhan VK phan lap duoc 1a cac truc
khuan Gram &m. Mot NC trén 15 ICU nguoi 16n trén toan qudc, cho thy ti 1é hién
mac ctiia nhiém khuan 1a 29,5%, trong d6 VP chiém 79,4%. Trén tong s6 587 vi sinh
vat gay VP tai ICU phan 1ap dugc c6 575 1a VK (10 1 vi nam) (Bang 1.4) [87]. Ba
tac nhan VK phé bién nhit I1a Acinetobacter, Pseudomonas va Klebsiella chiém
63,5%. Vo1 ba VK nay dé khang carbapenem lan luot 1a 89,2%, 55,7% va 14,9%.

Bang 1.4. Tan suit vi khudn phén lap duogc tir cac bénh nhan viém phdi tai cac
khoa ICU ¢ Viét Nam. “Nguon: Vii Dinh Phii, 2016” [87]

Vi khuan Gram am N (%)
Acinetobacter spp 197 (33,5)
Klebsiella spp 112 (19,1)
Pseudomonas aeruginosa 92 (15,7)
Enterobacteriaceae 26 (4,4)
Providencia spp 25 (4,3)
Escherichia coli 20 (3,4)
Achromobacter spp 17 (2,9)
Stenotrophomonas maltophilia 6 (1,0)
Cic trwe khuian Gram Am khiac 17 (2,9)
C4c ciu khuin Gram 4m khac 4 (0,7)
Cac VK Gram duwong 5(2,0)
Staphylococcus aureus 28 (4,8)
Staphylococcus spp 11 (1,9)
Streptococcus spp 9(1,5)
Enterococcus spp. 9(1,5)
Enterococcus faecalis 2 (0,3)

Cé4c truc khuian Gram dwong khac 6 (1,0)
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Mot NC dya trén 374 BN ciia bdn ICU ¢6 37/374 (9,9%) BN thoa VPTM va
55/375 (14,7%) BN thoa viém khi phé quan lién quan thé may [86]. Nhu vay tong
sO ¢6 92/374 (24,6%) cac truong hop thoa tiéu chudn chan doan nhiém khuin ho
hap lién quan thé may. Ba tac nhan VK phan lap dugc phd bién nhét 1a A.
baumannii, K. pneumoniae va P. aeruginosa chiém 82/108 (76%) . Ciing v6i ba VK
nay co ti 1é dé khang v6i carbapenem lan luot 1a 84,4%, 23,1% va 45,8%.

Cac NC trong nudc khac cho thdy cac VK phén 1ap duoc tir cac BN nghi ngo
VPTM trén 1am sang hau hét 1a VK Gram am. Nhung c6 mét diéu chung 13 c6 sy
thay ddi vé trat tu cac tac nhan VK phan 1ap dugc. Qua téng két 11 niam tai bénh
vién Bénh Nhiét D6i thanh phé HO6 Chi Minh, ba tdc nhan VK gay VPTM thuong
gap la A. baumannii K. pneumoniae va P. aeruginosa (bang 1.5.1 va 1.5.2) [79].

Bang 1.5.1. Tac nhan vi khuan phan 1ap dugc tir cac bénh nhan thé may

tai ICU bénh vién Bénh Nhiét D6i thanh phd Ho Chi Minh
“Nguon: Nguyen Thi Khanh Nhu (2014)” [79].

Vi khuan 2000 2001 2002 2003 2004 2005
N (%)
Acinetobacter spp 6 17 19 20 32 14
(35,3) (27,9) (23,2) (25,3) (27,1) (38,9
Klebsiella pneumoniae 5 13 24 18 19 3 (8,3

(29,4) (21,3) (29,3) (22,8) (16,1)
Pseudomonas aeruginosa 4 20 22 26 36 11
(23,5) (32,8) (26,8) (32,9) (30,5 (30,6)

Streptococcus pneumoniae 0 5 8 1 3 1 (2,8)
0,00 (82 (98 (1,3) (2)5)

Staphylococcus aureus 2 3 3 2 8 2 (5,6)
(11,8) (49 (36) (25 (6,8

Khéac 0 3 6 10 20 5

00 @49 (72 (@12 @7 (@139
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Bang 1.5.2. Tac nhan vi khuan phan 1ap dugc tir cac BN thd may
tai ICU bénh vién Bénh Nhiét D6i thanh phd Ho Chi Minh (tiép theo).

“Nguon: Nguyen Thi Khanh Nhu (2014)” [79].

Vi khuén 2006 2007 2008 2009 2010
N (%)

Acinetobacter spp 16 16 12 19 35
(27,1) (27,1) (23,1) (34,6) (45,5)

Klebsiella pneumoniae 6 11 4 (7,7) 7 8
(10,0) (18,6) (12,7) (10,4)

Pseudomonas aeruginosa 21 13 12 12 9
(35,0) (22,0) (23,1) (21,8) (11,7

Streptococcus pneumoniae 0 2 2 (3,9 0 2
00 (B4 (0.0) (2.6)

Staphylococcus aureus 9 4 5 (9,6) 9 7
(15,0) (6,8) (16,6) (7,8)

Khéac 8 13 17 8 17

(13,3) (22,1) (32,9) (14,5) (22,1)

Mot NC khéc thuc hién tai ICU bénh vién Thong Nhat thanh pho H6 Chi
Minh. Két qua cho thay phan lap duoc nim loai VK l1a P. aeruginosa (38,1%),
Klebsiella spp (22,8%) va A. baumannii (18,5%), S. aureus (13,2%), E. Coli va
Enterobacter spp déu chiém (3,7%) [7].

NC gan déy tai ICU va Hdi Strc Ngoai Than Kinh bénh vién Cho Ry trén 159
BN. Két qua cho thay phan lap dugc 57 chung VK bao gém A. baumannii (61,7%),

S. aureus (27,7%), K. pneumoniae, P. aeruginosa va E. coli [16].

Mot NC thyc hién tai ICU ndi bénh vién Nhan Dan Gia Dinh tu thang 1 dén
thang 9 nam 2011, trén 87 BN thoa tiéu chudn VPTM trén l1am sang. Tat ca BN
dugc nodi soi phé quan tai giwdng va cay dam dinh luong. V&i ngudng > 10* cfu/ml

duogc ap dung dé phan dinh VK gay bénh va VK thuong tra. Két qua cho thiy phan
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1ap duoc 26 VK chia thanh bén loai, trong d6 A. baumannii thudng gip nhét chiém
ti 1€ 69,3% (n = 18), K. pneumoniae 11,5% (n = 3), Enterobacter spp 11,5% (n = 3)
va P. aeruginosa 7,7% (n = 2) [5].

Nhu vy dya vio dinh danh VK theo phuong phéap kinh dién bang nhom
Gram, nudi cdy, dic tinh moc cia quan thé VK va cac phan tng sinh hoa. C4c tac
nhan VK phan 1ap dugc phan 16n 1a cac VK hiéu khi, d& moc. Trong d6 cac VK
Gram am chiém phan 16n cac tac nhan VK gay VPTM trong nhiéu thap nién qua.
Nhét 1a cac NC trong nuéc, ké ca cac NC da trung tAm trén toan qudc cho thiy ba

tac nhan VK pho bién nhat 1a A. baumannii, K. pneumoniae va P. aeruginosa.
1.4.2. Pinh danh vi khuén dya trén sinh hoc phén tir

Chan doan vi sinh 12 mot viéc 1am hét stic quan trong trong diéu tri VPTM.
Nhiéu NC d3 chiing minh diéu tri khang sinh tring dich, sém, hop 1y cai thién duoc
tr vong. Tac nhan VK gay VPTM tiy thudc vao dic tinh VK hién hanh va tinh dé
khang khang sinh tai chd. Do d6 doi hoi c6 mot chan doan nhanh, chinh xac dé giup

thiét lap diéu tri hop 1y nhat.

Nhin chung hién nay, c6 hai phuong phép chinh yéu dé thiét 1ap chan doan vi
sinh cho VPTM. Céc phuong phap di dugc kiém chung cho chan doan VPTM la
ciy dinh luong hodc ban dinh luong. Gan day, cac phuong phap méi dya trén phan
tir dé dinh danh tac nhan VK duong hé hap di dugc sir dung va thuong mai hoa
[73], [76]. Muc dich cudi cing cua cac phuong phap nay 13 cung cdp mot chan doan
chinh x4c, nhanh va dang tin cdy ¢ mirc toi da. Phat hién dugc nhiéu tic nhan gay
bénh ma khong lam giam d6 nhay va d¢ dac hi€u ctia phuong phap xét nghi¢m.
Theo kinh dién, dinh danh VK tai cac khoa vi sinh 14m sang chu yéu dya vao kiéu
hinh co ban bao gém: nhudém Gram, nudi céy, dac tinh moc, va cac xét nghiém sinh
hoa. Cac xét nghiém nay twong ddi ré tién va phat hién chinh xac hau hét tic nhan

VK théng thuong trén 1am sang [97].

Tuy nhién trong mot sd trudng hop sau, vi sinh kinh dién khong thé dap tmg

dugc cho 1am sang. Cac VK Gram am khé moc, VK moc cham (hang tuan), VK
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yém khi, cac VK hiém hodc cac VK chi biéu hién mot vai dic tinh vé sinh hoa, céc
VK khéng cdy dugce va bénh Iy nhiém khuan co két qua cdy 4m tinh, nhét 13 trén

BN da str dung khang sinh trudc do.

Céac phuong phap chan doan duwa trén phan tir cho két qua nhanh, phéat hién
mot luong rat nho trinh tu dich, thuc hién doc 1ap ting vi sinh vat muc tiéu, it anh
huong 1én két qua do sir dung khang sinh truée d6. Hon nira sinh hoc phan tir con
phat hién dot bién gene khang thudc, va c6 kha nang phat hién cac VK khé ma cac
phuong phap vi sinh kinh dién khong thé dinh danh duoc (97). Nho nhitng vu diém
nay, cac phuong phap dinh danh VK dya trén a-xit nucleic c6 do nhay va do dac
hiéu cao hon vi sinh kinh dién. Tuy nhién viéc phan dinh giita VK thuong tra ¢
duong ho hap dudi véi VK giy bénh khong phai dé dang. Do d6 vai tro cua cac
phuong phap chan doan dya trén phan tir ciing khong ngimg phat trién [71], [97].

Ly do va muc dich ciia sinh hoc phan tir: dic diém vi sinh cia VK gay
VPTM rd rang khic véi VK gy VP miéc phai ngoai cong dong. Nhitng nim gan
day, chua ghi nhan thay d6i dang ké nao vé tac nhan VK gay VPTM. Cac tac nhan
dién hinh thuong gap nhu: VK Gram duong: S. aureus, MRSA; truc khuan Gram
am khong Ién men: P. aeruginosa va Acinetobacter spp; nhom VK duong rudt: E.
coli, Klebsiella spp va Enterobacter spp. S. pneumoniae va H. influenzae gay
VPBYV chiém ti 18 thap (<5%) [65], [80].

Cic phuong phap chin doan phan tir: cac phuong phap ap dung dua trén a-
xit nucleic dang va tiép tuc duoc sir dung phd bién nhét trong chin doan cac bénh ly
nhiém khuan. Chung da tr thanh phwong phap tham chiéu dé chan doan vi sinh hoc
ctia nhiéu bénh Iy ho hip. Cac phuong phap nay vuot trdi hon cac phwong phap vi
sinh kinh dién [62], [73], [80]. Cac k¥ thuat phan tir trong chan doan nhiém khuan
h6 hap dugc tap trung vao hé thong phat hién da moéi. PCR khuéch dai cac a-xit
nucleic thuong dugc 4p dung. Nhung real-time PCR da mdi va dan nhan cac dau
do, dic biét gan day hon 1a phd khdi (Mass Spectrometry: MS) nhu: MALDI-TOF
MS va ESI MS (electrospray ionization) thuong dugc ap dung [17], [116].
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Tir két qua PCR va khuéch dai giai trinh tu gene thong dung 1a mot ki thuét
cao dugc ap dung hon hai thap ky qua. Vé mit ly thuyét 1a cung cap cach giai quyét
van dé dinh danh VK dem dén két qua nhanh chéng, c6 tinh lap lai va do tin cdy
cao, ngay ca VK hiém hodc moc cham [62]. Trong s6 ciac NC vé gene muc tiéu, thi
gene 16S-rRNA duoc dung rong rai nhit. Gene nay dong vai trd quan trong cho
viéc dinh danh VK cho vi sinh 1am sang. PCR va giai trinh tu gene 16S-rRNA cho
thay tinh hitu dung chuyén biét trong dinh danh VK thuong gip, VK hiém, VK moc
cham, VK khong thé cdy dugc va cac bénh 1y nhiém khuan cho két qua ciy am tinh.
Ap dung k¥ thuat cao nay trong chan doan VK hoc khong chi cung cap chan doan
bénh nguyén vé bénh truyén nhiém ma con hd trg chon lya cling nhu thoi gian ding
khang sinh va cong tac kiém soat nhidm khuan that hiéu qua. Hon ntra, sinh hoc
phan tir gitp su hiéu biét tot hon vé dich t& va bénh hoc ciia VK hiém hoic VK

khong thé dinh danh dugc bang cac xét nghiém kiéu hinh co ban [62].

Ngoai dinh danh VK, giai trinh ty gene 16S-rRNA kham phé nhiéu loai VK
méi. Mic di da thdy dugc céac tién ich rd rang cia giai trinh ty gene 16S-rRNA
trong dinh danh VK, nhung van con mot sd cac han ché trong viéc phan tich giai
trinh ty gene 16S-rRNA dé dinh danh mot s6 nhém VK. Trong nhiing tinh hudng
nay can co cac xét nghiém vé kiéu gene va kiéu hinh thém nita dé xac dinh loai
chinh xac hon. Hon nita, cac nha vi sinh hoc ciing c¢6 thé ap dung gene muc tiéu
thay thé khic ngoai gene 16S rRNA. Céac k¥ thuat giai trinh ty toc do cao méi va
giai trinh tu toan bd gene ctia mot VK c6 thé cho phép khdm phé ra cac phuong
phap dinh danh VK trong vi sinh hoc chan doan [62]. Cac dic tinh nay hoan toan ¢

thé thuc hién duoc trén hé théng Ion Torrent PGM cling nhu céc hé théng khac.

1.4.2.1. Gidi trinh tw gene 16S-rRNA cho dinh danh vi khudn

Carl Woese va cac tac gia khac kham pha trinh tu gene rRNA nhé dugc bao
t6n vao nhitng nam 1970. Tir d6 md ra mot ky nguyén méi cho NC ctia tién héa va
phan loai vi sinh vat séng [99]. No6i chung céc trinh ty gene rRNA nay dugc bao ton
cao trong cac sinh vat séng cing gidng va loai. Cac NC phat sinh loai str dung cac

trinh tyr gene rRNA niy da tai kham pha ba ving ctia su séng sinh vat don bao, VK
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va sinh vat c6 nhan hoan chinh. Trai véi phan loai sinh vat song c6 dién chi c¢6 hai

loai: sinh vat don bao va sinh vat ¢ nhan hoan chinh [99].

Véi phat minh ra PCR va giai trinh ty DNA ty dong tir nhitng ndm 1990, giai
trinh tu gene 16S-rRNA ap dung rdng rai cho khao sat phat sinh loai va dugc coi la
mot tiéu chuin méi trong dinh danh va phan loai VK. Tur d6 cac nha khoa hoc da
tao ra mot dit liéu 10n vé giai trinh ty gene 16S rRNA. Va ciing tir ddy da phat hién
ra cac loai m&i, tai phan loai va tén goi ctia cac gidng va loai khong chinh xac trude
day. Hon nita, phan loai VK khong thé cdy dugc 1a diéu c6 thé lam duoc. Trong
thap ky qua, cac dy an giai trinh tw bo gene VK di hoan tat cho phép cac NC vé
phét sinh loai VK bang cach sir dung nhiéu gene khac nhau va toan bo bo gene [96].
PCR va giai trinh t d3 phat trién nhanh chéng, nhd vay giai trinh tu gene 16S-
rRNA da tao dot pha trong khau dinh danh VK truc tiép tr cac mau bénh phém sinh

hoc cling nhu cac VK da phan 1ap tir khoa vi sinh 1am sang [100].
1.4.2.2. Dinh danh vi khuén thwong qui tai cac khoa vi sinh lim sang

Thong thudng cac xét nghiém kiéu hinh co ban c6 kha niang dinh danh chinh
xac mot sd VK. Ap dung thuong qui giai trinh tu gene 16S-rRNA tai cac khoa vi
sinh 14m sang da khu tra trong cac tinh hudng ma vi sinh kinh dién khong thé dinh
danh bang kiéu hinh thong thudng. Tuy nhién nhiéu NC di duogc tién hanh nhaim
muc dich danh gia tinh hitu dung cua gidi trinh tu gene 16S-rRNA trong dinh danh
cac VK quan trong trén 1am sang. Ttr d6 cho phép so sanh véi cac phuong phap vi
sinh kinh dién. Tuy thudc vao nhom VK NC va tiéu chuan xé4c dinh loai, ti 1¢ thanh

cong cua dinh danh VK bang giai trinh tu 16S-rRNA tir 62 — 92 % [31], [99].

Giai trinh ty gene 16S-rRNA da cho théy tinh hitu dung dac biét trong dinh
danh mét s6 nhom VK. Mot trong nhing dién hinh 1a truc khuan Gram duong yém
khi. Pay 1a nhom VK rit kho dé dinh danh bang phuong phép thong thuong tham
chi & muc gidng, dic biét & nhitng BN nhiém khuan huyét [68]. Do d6 ti 18 Ivu hanh
va dic tinh sinh bénh hoc cia VK yém khi thudng bi bé qua. Nhung phuong phap

giai trinh ty lai phat hién tot cac tdc nhan nay. Hai loai Eggerthella méi, duoc phan
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loai méi dudi giéng Paraeggerthella, da dugc kham phé va cé thé chiém 50% cac

truong hop nhiém khuan huyét [69].

Mot nhom VK khic ciing d& dang dinh danh bang giai trinh ty gene 16S-
rRNA 1a cdu khuan Gram dwong c6 catalase am tinh [66]. Dung giai trinh ty 16S-
rRNA, tit ca 6 truong hop viém ndi tim mac do nhidm S. milleri trong mot NC da
tim thiy duoc tic nhan S. anginosus [112]. St dung giai trinh ty gene 16S-rRNA &
cac VK khong xac dinh trén 1am sang cd y nghia tién lugng va anh hudng tac dong

dén diéu tri cho BN trén thuc té 1am sang [115].

Giai trinh tu gene 16S-rRNA c6 thé dinh danh chinh xac nhiéu chiing
Haemophilus tir cic bénh pham 1dm sang. Cac lodi VK Gram am nhu:
Acinetobacter, Enterobacteriaceae va Campylobacter d6i khi khong thé dinh danh
chinh xac bang phuong phap kiéu hinh thong thudng, nhung giai trinh tu gene 16S-
rRNA c6 thé rat co ich trong viéc dinh danh céc loai VK nay [65].

1.4.2.3. Pinh danh vi khudn hiém va vi khudn cé kiéu hinh bit thwong

Ngoai viéc phan lap cac VK giy bénh thuong gap, cdc nha vi sinh 1am sang
d6i mat ngdy cang nhiéu VK hiém va cac VK c6 kiéu hinh bat thuong. Giai trinh ty
gene 16S-rRNA cho thay dinh danh > 90% va 65% - 83% ¢ muc do giong va loai
VK [77]. Hé théng MicroSeq chita 500 bp c¢6 thé dinh danh & murc d6 loai ti 81%
cac truong hop that bai trong dinh danh dua trén phan Gng sinh hoa. Pdi véi cac
tryc khudn Gram am c6 kiéu hinh bat thudng, hé théng nay dinh danh ¢ muc d6 loai
1én t&i 89,2% [114]. Giai trinh tu gene 16S-rRNA trén cac VK hiém va c6 kiéu hinh
bat thuong nhu cac truong hop nhiém khuan do xdm nhép boi Streptococcus iniae ¢
céac nude A Chau duoc chan doan tot bang giai trinh tu gene 16S-rRNA [98].
1.4.2.4. Dinh danh vi khudn moc chim va vi khudin khong thé cay

Giai trinh tu gene 16S-rRNA dinh danh chinh xac loai Mycobacterium nhanh
chéng [82]. Tuy nhién dinh danh mycobacteria bang giai trinh ty 16S-rRNA c6 thé
bi han ché vi cac loai ¢6 trinh tu giéng nhau. Khi d6 gene muc tiéu dé dinh danh co

thé duoc chi dinh bang mot gene khac [113]. Mot truong hop dién hinh 13 nhiém
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Mycobacterium leprae, tic nhan gdy bénh phong rat kho chan doan. Ap dung k¥
thuat PCR va giai trinh tu gene 16S-rRNA tir mau sinh thiét da cia BN méc bénh
phong ciing 14 phwong tién dé chan doan [85]. Bénh Wipple duoc mé ta lan dau tién
vao nam 1907, nho vao k¥ thuat PCR va giai trinh ty 16S-rRNA da xac dinh dugc
tac nhan gay bénh la Tropheryma whippeli [107].

1.4.2.5. Cdc hwéng din dé dién gidi két qua gidi trinh tw gene 16S-rRNA

Maic du viéc sir dung giai trinh ty gene 16S-rRNA dé dinh danh VK tai cac
khoa vi sinh 1am sang ngay cang ting, nhung chwa c6 mot huéng din niao dugc
chap nhan rong rdi cho chi dinh va ly giai sb liéu cua giai trinh tu. Ngoai ra, con
mot vai han ché trong dinh danh mot s6 loai VK, mutrc d6 han ché nay cao hon khi
gip phai su phan loai cac loai phuc tap. Mot s6 luong 10n trinh tir gene 16S-rRNA
trong co so dit liéu chua duoc kiém chung. Giai trinh ty gene 16S-rRNA co thé
dinh danh dugc hau hét cac loai VK. Tuy nhién mot s6 loai VK kho co thé khong
dinh danh duoc bang trinh tu gene 16S-rRNA, ciing nén tim gene muc tiéu khéc.
Theo nhu phan tich trinh tu duoc dé cap thi do dai va chat luong cua trinh tu Ia
quan trong nhét. Viéc chon lya chuong trinh va dir liéu phu hop dé phan tich cong

thém Iy giai hop 1y thi két qua s& dang tin cay [57].

Theo nhu cac NC trude ddy cho thdy d6 dai t6i thiéu cua gene 16S-rRNA
chtra 500 — 525 bp 1a twong ddi du bao phii dugc nhiéu ving 5°. Tuy nhién ciing c6
cac khuyén céo 1a giai trinh tu toan bo gene 16S-rRNA, nhat 1a di véi cac VK kho
dinh danh nhu cac loai Campylobacter [57]. Mot kho khin 16n va van con tranh ci
trong viéc Iy giai dit liéu trinh tu gene 16S-rRNA 1a thiéu gia tri ngudng hay diém
cit dé phan dinh gitta cac loai. Khi d6 mirc d6 da dang vé trinh tu khac nhau da
dugc tim thay trong cac loai khac nhau tiy thudc vao toc do tién hoa cia ting loai.
Tai ngudng twong dong > 97% duoc cho 1a su tién hoa cia loai. Trong khi d6 dau
hiéu dé xac dinh mot loai méi khi c6 > 0,5% trinh tu khéc biét. Do d6, c6 nén chang

can cac ngudng khac nhau ap dung cho timg nhém VK khac nhau? Mot dé xuat da
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duoc dua ra 13 ¢ ngudng twong déng > 99% la dé phan loai duoc loai. Con phéan

biét gidng chi can > 97% la chap nhan duoc [57], [99].

Mot van dé thuong gip khac 13 khi hai loai VK chia sé nhau trinh ty gene 16S-
rRNA giéng nhau cuc cao, chi khac nhau < 0,5 — 1%. Pay 1a chuyén khong phai dé
dé di dén quyét dinh loai méi (first hit) hay cung loai (closest match). Néu cac nha
vi sinh khong dé y téi diéu nay thi d& dang dua ra két luan khong chinh xac trong
dinh danh loai. D¢ giai quyét mdi quan ngai nay, c6 rat nhiéu NC da thyc hién dé
danh gia mot cach c6 hé théng. Cac NC nay thue hién giai trinh ty 527 - bp va toan
bod doan gene 16S-rRNA. Dir liéu nay c6 san trong MicroSeq dé dinh danh tit ca
VK quan trong trén 1am sang da liét ké trong cudn so6 tay vi sinh 1am sang[102],
[109]. Theo huéng dan nay mdi loai VK quan trong trén 14m sang dugc phan loai
theo tirng ngudng khac nhau. Néu nhu trinh ty gene 16S-rRNA khéc nhau > 3% coi
nhu 13 loai VK khac. Néu nhu khac nhau < 2% coi nhu xac dinh duge VK cling
loai. Con néu nhu trinh ty khic nhau 2 — 3%, xac dinh loai VK trong pham vi nghi

ngo, can xét nghiém khac nhu giai trinh tu 1.500 —bp hay gene muc tiéu khac.

Phan tich dya trén MicroSeq, ly do that bai xac dinh loai VK cling dugc dat ra
[109]. Theo céc tiéu chuan liét ké trén, giai trinh ty 527 — bp va toan bd doan gene
16S-rRNA c6 thé xac dinh duoc: 52- 63% trong 130 trudng hop truc khuan Gram
duong yém khi. Péi véi cac truc khuan Gram am yém khi phuong phap nay xac
dinh duoc 72 — 73% trong 86 trudong hop va 78% trong 23 trudng hop cau khuin
yém khi. That ngac nhién khi MicroSeq chi ¢6 kha niang dinh danh duoc 19 — 25%
trong 130 truong hop truc khuan Gram dwong yém khi, 38% trong 86 trudng hop
tryc khuan Gram am yém khi, 39% trong 23 trudong hop cdu khuan Gram duong
yém khi. Béi voi cac VK Gram duong hiéu khi quan trong trén 1am sang, giai trinh
tur 527 bp va toan bd doan gene 16S-rRNA c6 thé dinh danh dugc 24 — 40 % ciu
khuan Gram dwong; 21 — 34 % tryc khuan Gram duong. Nguoc lai phén tich dua
trén MicroSeq c6 thé dinh danh dugc 15 — 34 % cau khuan Gram duong va 14 — 25

% truc khuan Gram dwong t6i mirc d6 loai [110].
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Céc phuong phap va ngudn dit liéu nay khong mang lai loi ich nhiéu cho dinh
danh Staphylococcus va Norcadia. Nguoc lai ching rat c¢6 lgi trong dinh danh
Bacillus va cac loai lién quan. Giai trinh tu 527 bp va toan b doan gene 16S-rRNA
trén cac VK Gram &m hiéu khi quan trong trén 1am sang c6 thé dinh danh dugc
26,1% va 32,6% cac VK nay. Nguoc lai phéan tich dua trén Microseq c6 thé dinh
danh dugc 15,2% va 26,1% cac VK Gram am hiéu khi nay [102]. Ngoai ra céc
phuong phap va dir liéu nay ciing khong mang lai loi ich nhidu cho dinh danh céac
chung Aeromonas, Bordetella va Bartonella. Nhung chung rét c6 ich cho dinh danh
cac loai Pasteurellaceae, Legionellaceae va Campylobacter. Giai trinh tu 527 bp va
toan by doan gene 16S-rRNA c6 dd tin cdy cao hon dang ké trong dinh danh cac

VK Gram am va Gram duong yém khi so voi hiéu khi.

Tat ca ba NC trén cho thay kha ning dinh danh kém ctia MicroSeq la do dir
liéu khong duoc cap nhat trinh tu cac loai méi. Tuy nhién, cac huéng dan va NC
tuong dong gitp Iy giai d& hon vé dit liéu trinh tu cho cac k¥ thuat vién khong c6
nhiéu kinh nghiém trong cac khoa vi sinh 1am sang. Pay 1a nén tang Gng dung giai
trinh tu gene 16S-rRNA cho phan 1ap VK truée khi ching dugc chon dé phan tich
[99].

1.4.2.6. Gidi trinh tw gene 16S-rRNA tw dong

Mot trong nhitng tré ngai dé dua giai trinh ty gene 16S-rRNA sir dung thuong
qui tai cac khoa vi sinh 1am sang 1a do thiéu k¥ thuét ty dong. Ngay nay cac xét
nghiém kiéu hinh co ban van duoc ap dung thuong qui. Cac xét nghiém ndy trd nén
than thién véi cac k¥ thuat vién dé dinh danh VK tai cac khoa vi sinh 1am sang. Hon
nita sy hién dién cua hé théng dinh danh tu dong dua trén cac giéng phan tng sinh
héa d3 dugc thuong mai hoa va ¢ san. Mit khac, cac budc 1i trich DNA, PCR va
giai trinh ty déu tach roi nhau va thao tac bang tay. Do d6 ma giai trinh ty gene
16S-rRNA chua dugc 4p dung mot cach thudong qui tai cac khoa vi sinh 1am sang.

Véi k§ thuat thong luong cao 4p dung ngay cang nhiéu, cac budc cia sinh hoc phan
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ttr c6 thé tich hop trong mdt robot. Ky thuat nay tao nén mot b¢ phong mai cho viée
giai trinh ty gene 16S-rRNA hoan toan ty dong trong tuong lai [99].

Ngoai ra con phai ké dén mot diém kho khin nita di v6i ngudi chay giai trinh
tu gene 16S-rRNA 12 ly giai két qua giai trinh ty. Cong viéc nay khong don gian
cho nguoi khong quen thudc voi phan tich trinh tu va thong tin sinh hoc (sequence
and bioinformatics analysis). Ttr d6 c6 nhiéu nhém nha khoa hoc khong ngimg nd
luc dé phat trién cac g6i phan mém va co so dir liéu dé giai trinh ty gene 16S-rRNA
tu dong. Cac godi phan mém nay chira dung mot dit liéu trinh tir gene 16S-rRNA cia
c4c loai VK di chon loc. Dua vao d6 ma két qua trinh tir gene 16S-rRNA dau vao
duoc tich hop vdi trinh tu cia phﬁn mém. Dau ra dugce tao ra 1a két qua dinh danh
loai VK. Cac phan mém va co s& dit liéu t6t nhat dugc biét dén 1a BLASTn canh
tranh véi GeneBank, Ribosomal Database Project (RDP-11), MicroSeq, Ribosomal
Differentiation of Medical Microorganisms (RIDOM) [36], [52]. Cac goi phan mém
va co so dir liéu mai phat trién trong nhimg nim gan ddy bao gdm: SmartGenee
Integrated Database Network System (SmartGenee IDNS™), SILVA ribosomal
RNA database, and 16Spath DB database [111].

Trong nhiing co s dir lidu hién c6 thi GeneBank chira dyng dir liéu 16n nhat.
Vé6i hon 3.180.020 céc trinh ty gene 16S-rRNA c6 san. Tir khéa tim kiém bao gom:
16S-rRNA va 16S-rDNA. Mic du cac co sé dir liéu nay cuc ki bd ich cho cac nha
NC vé linh vyuc sinh hoc phan tr nhung ciing can than trong 1a co so dit liéu nay
cling chtra cac trinh ty chua duogc kiém ching, khong chinh x4c va du thtra. Do do,
thuong khong dé cho k¥ thuat vién vi sinh 1am sang chua c6 kinh nghiém dé ly giai
két qua tir dit liéu cia BLASTn tir GeneBank [99].
1.4.2.7. Ung dung gidi trinh tw gene 16S-rRNA trén 1am sang

Thuat ngit “Microbiota” va “Microbiome” do Joshua Lederberg d& xuat vao
nam 2001. “Microbiota” nham dé chi cong déng sinh thai cua céac vi sinh gay bénh,
cong sinh va hoi sinh trong ting khoang cia co thé, “Microbiome” 1a hé gene cua

c4c vi sinh vat d6 [44]. Ngay nay, niém tin cho rang dudng hd hp duéi 1a vd khuan
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khong con nita tir khi sinh hoc phan ti phat trién manh. C6 nhiéu NC thyc hién dinh
danh VK gay bénh ma khéng qua ciy duoc 4p dung trén 1am sang.

Trong thap ky dau caa thé ky 21, tir khi su xuat hién cua ky thuat dinh danh
VK doc 1ap voi cay lam ting mdi quan tdm vé hé vi sinh cta ngudi. T khi Vién Y
Té Quéc Gia My dua ra dir &n vé hé vi sinh cta ngudi nim 2008, phdi khong dugc
dua vao trong 18 vi tri 14y mau khac nhau trén co thé. Céc ung dung dau tién cua ki
thuat nay cho cac mau bénh pham duong hd hap duogc thyc hién & cac BN xo nang
phdi, trong d6 sy v khuan cua phdi van con gitt nhu trude day. Cac NC ban dau
cho thay su da dang cia VK trong cdc mau dam chua bao gio duwoc phat hién dua
trén k¥ thuat cay vi sinh kinh dién [48].

Mot trong cac NC dau tién dugc thuc hién tir 12/2005 dén 1/2006 tai hai trung
tam diéu tri xo nang phoi (bénh vién nhi Timone va bénh vién Ste. Marguerite)
Marseille, Phap. Muc tiéu chinh caa NC la nhim so sanh hai phuong phap dinh
danh VK dwa vao kiéu hinh va giai trinh tu trén 25 BN (16 tré em, 9 ngudi 16n).
Trén 16 mau dam tré em, 14 mau dam dat chuan, cho két qua dinh danh duoc 20 tac
nhan gay bénh, chia 1am 8 lodi bang vi sinh kinh dién. Bao gom: S. aureus (7), S.
maltophilia (2), S. pneumoniae (1), E. coli (1), A. xylosoxidans (1), C. indologens
(1), M. catarrhalis (1), M. avium (1). Ngoai ra c6 5 (25%) truong hop phan lap
duoc nhung khéng dinh danh duoc chinh xac loai. Trong 9 mau dam nguoi lon,
theo vi sinh kinh dién, dinh danh duoc 13 loai VK khac nhau. Bao gom S. aureus
(5), P. aeruginosa (4), K. pneumoniae (1) va 3 (23%) khong dinh danh dugc chinh
xéac loai. Trong 8 loai c6 biéu hién kiéu hinh khong dién hinh dugc giai trinh ty
16S-rRNA thi dinh danh chinh xac duoc ca 8 loai. Bao gom S. pneumoniae,
limosus, A. xylosoxidans, S. marcescens, S. aureus, B. multivorans va P. aeruginosa
va hai Inquilinus [48].

Ciing trén 25 mau dam nay, duoc li trich DNA, khuéch dai, tao dong va giai
trinh tu trén hé thong ABI PRISM 3130. Két qua dinh danh duogc 53 loai VK khéc
nhau (Bang 1.6).
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Bang 1.6. Tinh da dang cta vi khuan phat hién duoc bang giai trinh tw gene
“Nguon: Fadi Bittar va cong sy 2008 [48].

Cac loai gay bénh
Achromobacter xylosoxidans
Burkholderia multivorans
Haemophilus influenzae
Moraxella catarrhalis
Pseudomonas aeruginosa
Serratia marcescens
Staphylococcus aureus
Stenotrophomonas maltophilia
Streptococcus pneumoniae
Tong s6 n (%)

CA4c loai yém khi

Dialister pneumosintes
Gemella morbillorum
Lachnospiraceae geneomosp
Peptostreptococcus spp
Porphyromonas spp
Prevotella denticola
Prevotella melaninogeneica
Prevotella oris

Prevotella salivae
Prevotella spp
Selenomonas infelix
Selenomonas noxia
Selenomonas spp
Tannerella forsythensis
Veillonella atypica
Veillonella spp

Tong sé n (%)

S6 chung  Cac loai khac

9 Abiotrophia defectiva
11 Actinomyces spp

7 Bergeyella spp

20 Capnocytophaga spp
99 Carnobacterium spp

3 Dolosigranulum pigrum
129 Eikenella corrodens

41 Escherichia coli

25 Gemella haemolysans

344(36,7) Gemella sanguinis

Granulicatella adiacens
Granulicatella paradiacens

1 Kingella denitrificans

4 Kingella oralis

2 Lactobacillus delbruekii

1 Neisseria spp

20 Rothia mucilaginosa

6 Streptococcus anginosus

12 Streptococcus constellatus
Streptococcus cristatus

1 Streptococcus geneomosp

37 Streptococcus gordonii

2 Streptococcus iniae

1 Streptococcus mitis

4 Streptococcus parasanguis

2 Streptococcus salivarius

1 Streptococcus sanguinis

23 Streptococcus spp

119(16,2) Tong sb n (%)

S6 chung

NN PDEFEPEFEPDNPE

N DN
o

10
20

2

83
273(37,1)

1.5. Cac yéu to nguy co

Céc yéu t6 nguy co cung cdp nhitng thong tin vé cac yéu té ¢ thé phat trién

VP cho tirng BN va cong ddng, chiing c6 thé gop phan 16n dua ra chién luoc phong

ngira VPTM. Bang phan tich da bién xac dinh cic yéu t6 nguy co doc lap giy



26

VPTM duoc liét ké & Bang 1.7. Trong mdt NC cho thdy VP & BN nidm hdi stc

ngoai cao hon ICU néi voi RR = 2,2. Sur dung khang sinh trong bénh vién lién quan

véi gia tang nguy co VP bénh vién [41], [42].

Bang 1.7. Cac yéu to nguy co cia VPTM
"Nguon: Chastre, 2013" [42].

Cac yéu t6 nguy co doc lap cia VPTM

Céc yéu t6 tir ngudi bénh

Céc yéu t do can thiép

Albumin huyét trong < 22g/L
Tudi > 60 tudi

ARDS

COPD, bénh phoi

Hoén mé, r6i loan tri giac
Bong va chan thuong

Suy tang

Bénh nang

Hit sac

pH dich da day

Hién dién VK ho hap trén
Viém xoang

Uc ché Ha, khang axit

Thudc din co, dung an than lién tuc
Truyén > 4 don vi mau

Theo doi lién tuc ap luc ndi so
Thé may > 2 ngay

Cai PEEP

Thay day thé may thuong xuyén
bat lai noi khi quan

Nubi an qua dng mili da day
Nam ngtra

Di chuyén BN

Str dung khang sinh trude do

Mua thu hodc mua dong

Dé thiét 1ap cac yéu t6 nguy co, cac nha 1am sang da thuc hién nhiéu NC c6

thiét ké pht hop & nhiéu quoc gia khac nhau. Nhu mot NC trén 320 BN két qua cho

thiy dung khang sinh trudc d6 1a mot trong bdn yéu té nguy co doc lap gdy VPTM,

cung véi suy tang, tudi > 60, nam dau thap (< 30°) [70]. Két qua twong tu khi quan

sat trén 250 BN xay ra VPTM rit sém (< 48 gio th may) ciing Xac dinh duoc cac

yéu t6 nguy co VPTM nhu hdi stre tim phoi, ding an than lién tuc va dung khang
sinh trude d6 c6 OR lan lugt 12 5,13, 4,4 va 0,29.

Viéc str dung khang sinh trude d6 cling cho két qua tuong tu va cé thé giy ra

chon loc mét sé tac nhan gdy VPTM. Nhu NC da trung tim ¢ Canada cho thay dicu
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tri khang sinh truéc d6 1a yéu té bao vé chdéng lai VPTM [38]. Tuy nhién hién tuong
nay khong con hiéu qua nita néu tiép tuc dung khang sinh kéo dai toi tuan thi 2 va
3. Theo NC Fagon va cong sy trén 567 BN thd mdy, két qua cho thdy co téi 65%
BN bi VPTM do Pseudomonas va Acinetobacter spp, so véi 19% & nhom khong co
dung khang sinh truéc d6 [41], [42].

D6 pH dich vi ciing duoc xem 14 yéu td nguy co cho VPTM. M6t phan tich
dua trén 153 BN ICU dung khang axit hodc cimetidine, dém téng s6 khuan lac
trong da day ting cao véi VK Gram am hiéu khi (p < 0,001). Khi dich vi c6 pH < 2,
dich vi v6 khuan t6i 65%, nhung pH ting 1én 4 dich vi v6 khuan con 60% [41],
[42]. Mot NC da trung tdm, mu ddi, ngiu nhién c6 nhom chimg khi so sanh
sucralfate (1000mg mdi 6 gio), ranitidine (50mg mdi 8 gid) dé phong ngira chay
mau duong tiéu hoa trén va gia duoc, trén 1.200 BN tho may. Két qua cho thiy

khong co6 su khac biét vé xuat huyét tiéu hoa va VPTM [39], [42].

bat nd1 khi quan, dat lai nd1 khi quan va khai khi quan ciing dugc cho la yéu
t6 nguy co cia VPTM. Chinh dng noi khi quan 1am mat co ché bao vé, gay chan
thuong va viém tai chd, ting nguy co hit VK hau hong quanh bong chén. Khi quan
sat bang kinh hién vi dién tir & 25 6ng noi khi quan cho thdy 96% phat trién khuan
lac, 84% VK dugc bao phu bo1 mang sinh hoc hoac glycat héa (biofilm or glycalyt)
[41]. Hut lién tuc hodc ngat quing dich tiét ving hau hong va giir du ap luc bong
chén co thé phong ngira duoc VPTM [42]. Trong NC 145 BN tho may, & nhém BN
duoc hut trén bong chén va dudi hai day thanh mdi gio ¢o ti 1&6 VPTM dudi 13% so
v61 29% ¢ nhom chiang (p < 0,05), va ngay khéi phat VPTM 16,2 so véi 8,3 ngay.
Sy hién dién 6ng nodi khi quan, dit lai ndi khi quan 1a mot yéu té nguy co cho

VPTM [41].

Tu thé nim cta BN ciing anh huéng dén ti 16 gdy VPTM. Trong NC ngiu
nhién c6 nhom ching trén 86 BN thé may dugc chia lam hai nhém: nam dau bang
va tu thé dau cao > 30°. Két thuc NC sém hon dy kién khi phan tich thay ti 18
VPTM giam dang ké & nhom nam dau cao [41].
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Chinh dung cu hé hap 1a ngudn lay dang ké cho VPTM. Hut dam kin va ho, ti
1¢ VPTM lan luot 1a 7,3% so véi 15,9%, p = 0,007 [37]. Méy thd, diy may tho,
binh 1am 4m va bo loc khi ciing 13 ngudn 14y nhiém giy ra VPTM. Két qua cac NC
trén BN dung bo loc c¢6 chirc nang lam am khi hit vao cho thdy giam dang ké
VPTM so vé6i hé théng 1am am cb dién [42]. Di chuyén BN ra khoi khoa ICU 1a yéu
t6 nguy co doc lap cua VPTM (OR = 3,8, p < 0,001) [64].

1.6. Chéin do4n

Theo khuyén cdo ctia hiép hoi cac bénh ly truyén nhiém Hoa Ky va Hoi Long
Nguc Hoa Ky 2016. Viéc chan doan VPTM trén l1am sang van tiép tuc nhu 1a theo
huéng dan niam 2005 cua hiép hoi nay. Tic 12 chan doan BN nghi ngd VPTM chi
dua vao bénh canh 1dm sang 1a chinh. Cac tiéu chuan bao gém tham nhiém phoi
m&i xuét hién kém theo bang ching 1am sang. Tham nhiém phdi nay 1a c6 ngudn
gbc tir phdi gdm c6 moéi khoi phat sét, moi khoi phat tiét dam mu, méi khoi phat
tang bach cau mau va mé&i khoi phat giam oxy héa méau trén BN thé may sau 48
gid. Chan doan BN nghi ngd VPTM chi dya vao 1am sang khong két hop véi CRP,
PCT va STREM-1 dang hoa tan [61]. Mot cach dién hinh, nghi ngd VPTM khi BN
c6 tham nhiém méi, tién trién trén X-quang nguc kém cac déu hiéu goi ¥ nhiém
khuan nhu sdt, ddm mu, ting bach cdu mau, ting thong khi va/hodc giam oxy héa

mau dong mach [42].

Khi 4p dung ndi soi ng mém cé nong bao vé (PSB) vé6i cdy dam dinh luong
lam tiéu chuan vang dé so sanh. Mot NC trén 84 BN duoc chan doan VPTM dua
vao lam sang, X-quang nguc va cac xét nghiém sinh hoa khac. Chi c¢6 27 BN ¢0
VPTM that sy va gié tri tién dodn chinh xac 1a 62%. Gia tri trung binh cta nhiét do,
tang bach cau mau, PaO2/FiO; va thang diém X-quang nguc khong c6 su khac biét
giira hai nhoém [49]. Mot NC sau d6 dya trén mé hinh twong tu, chin doan VPTM
dua vao thim nhiém phéi méi hodc ton tai kéo dai kém theo hai trong ba ti€u chuan
sau: T°> 38,3° C, bach cau > 12.000/mm3, ting tiét dam mu. Két qua d6 nhay va do
dic hiu 1a 69% va 75%. Chi dua vao 1am sang, chan doan VPTM c6 am tinh gia 30
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- 35%, duong tinh gia 20 - 25%. Tham chi chin doan VPTM dya vao 1am sang,
nhudém Gram va cdy dam qua hut khi quan cho két qua khong chinh xac, din dén

lam dung khang sinh [41].

Pé han ché viéc sir dung khang sinh manh, phé rong khong can thiét, cac bac

sT 1am sang thuong phai dua vao két qua nudi ciy vi sinh va khang sinh db.
1.7. Thye hién khang sinh d6 trén vi khuan phan lap dwogc tir VPTM
1.7.1. Khang sinh @b khuéch tan trén cac dia gidy c6 tam khang sinh

Hién nay, phuong phap khang sinh d6 khuéch tan trén cac dia gidy c6 tam
khang sinh & mot nong d6 nhit dinh dwgc ap dung rong rdi. Phuong phap nay dé
thuc hién, ré tién. Pay 1a phuong phap dinh tinh, khong cho biét chinh xac VK phan
lap dugc khang véi khang sinh dy dinh diéu tri & ndong d6 bao nhiéu. Pong thoi
khong cho biét lidu luong va cach dung khang sinh thuc su ¢6 hiéu qua trén BN hay
khéng [21].

1.7.2. Thue hién khang sinh db xac dinh MIC

K¥ thuat dinh luong do nong do tc ché tdi thiéu (MIC) cia timg VK mét, cho
mot ndong d6 nhit dinh cua timg khang sinh. Két qua cho biét chinh xac do nhay
cam cua khang sinh d6i v6i VK. Phuong phap MIC nay c6 thé giup diéu chinh liéu
khang sinh dy dinh diéu tri & néng dd bao nhiéu, cling nhu cach st dung khang sinh
cho BN [21]. Théng qua MIC, cac nha vi sinh 1am sang xac dinh dugc FIC. Tu do,
gitip cho cac bac si 1am sang chon lwa sy phéi hop khang sinh sao cho thich hop va
hiéu qua nhét trong viéc diéu tri VPTM. Vi két qua MIC, béc si diéu trj co thé tién
doan duoc hiéu qua cua khang sinh ma minh diéu tri trén BN. Theo khuyén céo
bang cach so sanh ndng d6 hitu dung cua khang sinh dat dugc trong dich co thé cua
BN (duoc goi 1a diém gly PK/PD) véi MIC cua khang sinh d6i véi VK. Néu diém
gdy PK/PD bang hay cao hon MIC thi VK nhay véi khang sinh va diéu tri khang
sinh s& hiéu qua. Néu diém gay PK/PD thap hon MIC thi VK d& khang véi khang

sinh va sé& that bai trong diéu trj.
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Ngoai ra, dua vao két qua MIC bac si c6 thé diéu chinh liéu va cach cho khang
sinh cho BN nham dwa diém giy PK/PD cua khang sinh 1én bang hay cao hon MIC
ctia khang sinh d6i v6i VK dé dat duoc hiéu qua diéu tri [21]. Hién nay viéc thuc
hién thi nghiém khang sinh db theo phuong phap tim MIC di tr& nén rat dé dang
néu phong thi nghiém duoc cung cdp cac que thir E-test hay 1a phuong tién 1am
MIC bing phuong phép vi pha lodng [21]. Que thir E-test 1a loai gia cimg c6 tim
khang sinh ¢ cac ndng do tir cao dén thap va trén que co ghi cac s cho phép doc két

qua MIC dya vao diém dung ctia vong vo khuan ¢ vi tri nao trén que.

Thir nghiém khang sinh d6 ¢ timg loai khang sinh cu thé trén 1am sang 1a mot
k¥ thuat can thiét gitp cho cac bac si 1am sang thyc hanh hang ngay. Tuy nhién,
ngdy nay, sinh hoc phan tir duoc ap dung roéng rii trong nhiéu linh vuc, trong d6 co
vi sinh 1&am sang. Ngoai viéc dinh danh VK, sinh hoc phan tir ¢6 kha nang phat hién

duge cac gene khang thude ma VK mang theo.
1.8. Ung dung sinh hoc phan tir trong phat hién gene khang thudc

Men B — lactamase do VK Gram am tiét ra, thiiy phan cac thé hé khang sinh B
— lactam 14 co ché thuong gip nhat tao ra dé khang khang sinh trén 1am sang. Su
hién dién va cac dac tinh ctia cdc men ndy dong mot vai tro quan trong trong vi¢c
lwa chon diéu tri khang sinh thich hop. Ngay nay, khi d6i mit véi mot VK Gram am
lac nao ciing dit van dé VK ndy c6 sinh men p — lactamase gdy dé khang khang
sinh B — lactam cho dén khi c6 bang ching nguoc lai. Do trude day viée tiép can
cAu trac phan tir ciia cic men P — lactamase qua phurc tap, gay kho khan rat 16n
trong viéc xép loai cac men P — lactamase, tham chi bi tring lap gitta cdc nhom.
Ngay nay, v6i sy phat trién cta cong nghé sinh hoc phén tir, viéc tiép can dé dang
hon dén cac trinh tir a xit amin, xac dinh duoc cac gene ma hda cac men nay trén
lam sang [33].

Do d6, cac 4n pham gin day ghi nhan cac yéu t6 quyét dinh phat hién dé
khang khang sinh dua trén phan tr chinh 1a xac dinh gene B - lactamase [73]. Cac
k¥ thuat dua trén vi da giéng (microarrays) nhu: Check KPC/ extended-spectrum f-
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lactamase (ESBL) (Check-Points) dung dé phat hién ra cac gene p-lactamase (bla)
tir VK phan lap dugc. Cac xét nghiém nay khong cung cap thong tin dé dinh danh
VK ma cho biét cac co ché khang thudc. K§¥ thuat nay sir dung khuéch dai va lai
PCR trong thuc nghiém vi da giéng DNA mat do thap (low-density DNA
microarray). Mot vai tai liéu nhan manh kha ning cuia cac xét nghiém nay 1a dé phat
hién ra cac gene bla twong tng nhu: TEM, SHV, CTX-M va KPC B-lactamases.
Céc san pham nay c6 do nhay va do dic hiéu twong duong nhau, 1én téi 100% [73].
Mot san phém khéc thuc hién mot sd luong 16n hon chit danh dau chuyén biét dé
xac dinh cac gene bla cia ESBL (TEM, SHV va CTX-M), plasmid-mediated
cephalosporinase (pAmpC) va carbapemenases (KPC, OXA-48, VIM, IMP va
NDM). Cac NC khac phat hién trinh tu khang khang sinh st dung multiplex real-
time PCR va céc hat phat huynh quang xen vao (intercalating fluorophores) (nhu:
SYBR Green) hoic cac dau do lai (or hybridization probes) (cac dén phan tir:

molecular beacons) dé xac dinh nhiéu bién thé gene carbapenemase (blakPC) [73].

Phuong phap MS ciing dugc thyc nghiém phat hién khang thudc. Gan day, xét
nghiém phat hi¢n cac men p — lactamase dya trén MALDI-TOF MS dugc mo ta nhu
12 mot xét nghiém méi. Xét nghiém nay gitp phat hién ra gene khang thudc khang
v6i nhiéu khang sinh p - lactam khac nhau, bao gdm cac carbapenem [73]. Khi danh
gia cac két qua lién quan téi dé khang khang sinh, diéu dang cht y 1a phuong phap
phan tir cung cap do nhay cta thi nghiém cho ting khang sinh ddc hiéu. Khi d6 két
qua bao gdém cac gene khang thudc nay hodc cac trinh ty ¢ lién quan. Con thir
nghiém tinh nhay cam khang sinh chuan muc van tiép tuc thuc hién trén cac chung

phan 1ap tir cay [73].
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Chuwong 2
POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghién ciru
Nghién ciru tién ciru mo ta cit ngang.
2.2. Pia diém nghién ctru

Khoa Hoi Stc Tich Cyc Chéng Poc (ICU noi), khoa Phau Thuat Gay Mé
Hoi Stc (ICU ngoai) va phong Pot qui khoa Noi Than Kinh bénh vién Nhan Déan
Gia Dinh.

2.3. Thoi gian nghién ciru
Tir thang 11/2014 dén 9/2015.
2.4. P6i twong nghién ciru
Dén sé muc tiéu: Bénh nhan nam & khoa bénh ning c6 thé may.

Dan sb chon miu: Bénh nhan nim diéu tri tai cac khoa Hdi Stc Tich Cuc
Chéng Poc, khoa Phiu Thuat Gay Mé Hoi Strc va phong Dot qui khoa Noi Than
Kinh bénh vién Nhan Dan Gia Dinh.

2.5. C& miu va cong thirc tinh ¢& miu

Cong thirc tinh ¢& mau:

2
. Zii_qi2) *PA—P)
d 2
C& mau nghién ctru: Z: tri sb tir phan phéi chuin (Z=1,96); a=0,05; p: ti 1&
VK giy VPTM tir nghién ciru trude p = 0,69 [5]; d: sai s6 uéc lwong (d = 0,07). Vi
ti 16 VPTM do Acinetobacter la 69% [5], sau khi tinh toan va dugc lam tron la n =

168 méu cdy duong. Do d6 s6 bénh nhin can dugc tuyén chon 1a 244 (168:0,69).
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Tuy nhién ti 16 VPTM do ddng nhiém hai VK cling Iic udc tinh khoang 10% [32].

Nhu vay sd bénh nhan can duoc tuyén chon tdi thiéu 1a 219,17 va 1am tron 1a 220.

K§ thuat chon mau: Chon mau thuén tién, chon tat ca cic bénh nhan nhap vao
khoa ICU noi, ICU ngoai va phong Dot qui khoa Noi Than Kinh tur thang 11 nam
2014 dén 30 thang 9 nam 2015, c6 thd may qua 6ng nodi khi quan (NKQ) hoic qua

dng khai khi quan (KKQ) théa tiéu chuan chon vao nghién ctru.
2.6. Tiéu chuin chon miu

2.6.1. Tiéu chuan chon vao nghién ciru

Bénh nhan thé may qua NKQ hodc qua KKQ > 48 gi¢ tai khoa ICU nd1, ICU
ngoai va Noi Than Kinh BV NDGBD. Bénh nhan c¢6 VP trén 1am sang: thim nhiém

m&i, lan téa hodc tién trién trén X-quang nguc kém > 2 tiéu chuén:
+ T9>38°C, hoic < 36°C
+ Tang tiét dam hodc dam d6i mau

+ Tang tiéu thu oxy: ting FiO2 > 20%/ngay trong > 2 ngay lién, hoic ting
PEEP > 3 cmH20/ngay, > 2 ngay lién

+ BC mau > 12.000/mm?3 hay < 4.000/mm?
2.6.2. Tiéu chuin loai ra:

+ Bénh nhan < 18 tudi

+ Da c6 VP xay ra trude 48 gio

+ Bénh nhan bi nhdi mau co tim trong 24 gio dau, rdi loan nhip thit nguy

hiém chua kiém soat duoc
+ Tiéu cau dudi 60.000/mm?3
+ Phu nir ¢6 thai, bénh nhan ghép tang va bénh nhan nhiém HIV

+ Than nhan khong dong y tiép tuc tham gia NC
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2.7. Phwong phap tién hanh
2.7.1. Théa thuin véi ngudi than bénh nhan

Giai thich vé loi ich cua NC cho than nhin ngudi bénh va ki vao ban dong y

tham gia NC (phu luc 2, 3).
2.7.2. Cach thire tién hanh

bénh gia va theo doi bénh nhéan: tat ca bénh nhan nhép vao khoa tham gia thuc
hién NC déu duoc ghi nhan tén, tudi, gisi, ngdy gio nhap vao khoa, dia chi, ly do
chinh nhap vién, tién can bénh ly. Dau hiéu sinh ton: mach (lan/phut), huyét ap
(mmHg), nhiét d¢ (°C), d6 bao hoa oxy theo mach dap (Sp0O2), thang diém hon mé
Glasgow ciing dugc ghi nhan ngay luc nhap khoa. Bénh nhan duoc kham chi tiét
ting co quan VA 1am cac xét nghiém thuong qui. Cac xét nghiém bao gdm CTM,
ure mau, creatinin mau, duong huyét, dién giai d6 mau, dién tam do, X-quang nguc
thang, khi mau dong mach va cac xét nghiém chuyén biét theo tirng bénh ly va bénh
nguyén. Nhitng bénh nhan c6 thd may dugc cai dat may tho ban dau: thé tich khi
Iwu thong 10ml/kg, tin s6 thd 14 lan/phat, phan suat oxy khi thd vao 100%, thoi
gian hit vao 1,2 gidy, ché do tho kiém soat ¢6 hd tro [6]. Panh gia lai tinh trang cua
bénh nhén sau 30 phut. Tat ca cac bénh nhan thd may déu dugc dat éng hat dam
kin. Sau 48 gio thé may, danh gia lai tinh trang bénh nhan. Céc thong sb can danh
gia bao gom lam sang nhu nhiét do, tiéu thy oxy, ting tiét ddm va mau sac dam qua
ndi khi quan hoic qua khai khi quan. Cén 14m sang bao gdbm CTM, X-quang nguc
thang. Ghi nhan loai khang sinh sir dung va sd ngay sir dung khang sinh trudc khi
ndi soi phé quan.
2.7.3. Noi soi phé quan tai giwong (Phu luc 4)

Dich rira phé quan phé nang duoc chia lam hai miu: mot mau duoc goi téi
phong vi sinh trong vong 30 phat. Mau con lai dugc giit trong mdi trudng dong lanh
< 49C va géi t6i phong sinh hoc phan tir cia Trung Tam Phap Y thanh phé Hb Chi

Minh trong vong mot gio.
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2.7.4. Tai khoa vi sinh

Dich rira phé quan phé nang duogc xir Iy, nudi cdy va dinh danh theo qui trinh
nudi cy va dinh danh cua khoa Vi Sinh bénh vién Nhan Dan Gia Dinh.

2.7.4.1. Céy dinh lwong dich rira phé quin phé nang (phu luc 5)

2.7.4.2. Pinh danh vi khudn: theo qui trinh dinh danh vi khuén tai khoa vi sinh
bénh vién Nhin Din Gia Dinh (phu luc 6)

Céc hop moi trudong phan 1ap sau khi u s& duogc 14y ra, tién hanh: (1). Quan sat
khuan lac; (2). Nhuém Gram va dinh danh ting loai khuan lac bang cic phan tng
sinh hoa chuyén bi¢t cho tung loai VK: (a). Tu cau khuén: tién hanh cac phan Uing
catalase, coagulase, chapman, ure, polymycin va novobiocin. (b). Lién cau khuan:
tién hanh cac phan tng sinh hoéa nhu: taxo A, taxo P, natrichlorua 6,5%, bile
esculin, CAMP test. (c). Truc khuan Gram (-): thir oxidase. Oxidase (-): VK dudng
rudt: thuc hién cac phan tng khao sat tinh Ién men duong glucose, lactose, sinh hoi,
sinh HzS trén moi truong KIA, di dong, Indol trén moi treong SIM, Citrate, Urease,
Methyl red (MR). Oxidase (+): VK thudc ho khong phai VK duong rudt, thuc hién
cac phan Gng sinh hoa twong tr VK dudng rudt két hop véi bd dinh danh API
20NE.

2.7.4.3. Ky thudt khuéch tin khdng sinh do trong thach tiv dia khdng sinh theo
phwong phdp Kirby — Bauer (khdng sinh do khuéch tin)

Thir nghiém tinh nhay cam cta khang sinh d6i véi cac VK theo phuong phap
Kirby — Bauer. Céac dia khang sinh d6 duoc st dung c6 chira ham luong khang sinh
nhu sau: amikacin 30 pg, genetamycin 10 pg, ceftriaxone 30 pg, ceftazidime 30 pg,
cefepime 30 pg, cefoperazone 75 pg, cefoperazone/sulbactam 75/30 ug, piperacillin
/tazobactam 100/10 g, ertapenem 10 pg, imipenem 10 pg, meropenem 10 pg,
ciprofloxacin 5 pg, levofloxacin 5 pg, doxycyllin 30 pg, vancomycin 30 pg and
colistin 10 pg duoc cung cdp bdi Oxoid (Oxoid ltd. Basingstoke Hampshire.
England). Cac ching chimg bao goém: Acinetobacter baumannii ATCC 19606,
Pseudomonas aeruginosa ATCC 27853, Klebsiella pneumoniae ATCC 700603,
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Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923 (Liofilchem,
Italia). Bién luan két qua khang sinh d6 theo CLSI (2014) [35]. Tién hanh luu chung
trong moi truong thich hop.

2.7.4.4. Khéng sinh dé xdc dinh MIC bing que E-test

Que E-test la que gidy biang Nitrocellulose, trén d6 c6 tim khang sinh thanh
mot diy c6 ham luong giam dan. Khi dit que E-test 1én mit méi trudng da trai VK,
khang sinh tir que E-test s& khuéch tan ra méi truong ciing theo nong do giam dan.
Nho d6 ma sy phat trién cia VK chung quanh que E-test s& bi wc ché hinh thanh
mot ving vo khuan c6 hinh elip. Piém cit cia ving vo khuan khi tiép xtc véi que
E-test cho biét gia tri MIC cta khang sinh va duoc doc bang chinh con s ghi trén
que tai diém ding nay. Mdi dia thach véi duong kinh 90mm c6 thé dit toi da hai
que E-test nguoc chiéu nhau. Pbi vai dia thach duong kinh 150mm c6 thé dat t6i da
sau que E-test hudng tam voi dau ki hiéu khang sinh quay ra ngoai. Viéc chuan bi
moi trudng, trai huyén dich, nudi  cling gidng nhu k¥ thuat khuéch tan khang sinh
d6 trong thach [22]. Bién luan két qua xem tai phan 2.7.4.5.

2.7.4.5. Bién ludn két qua khdng sinh do theo CLSI 2014 [35] (phu luc 7)
2.7.5. Tai phong sinh hoc phan tir

Mot trong cac cong viéc chinh yéu cua ching t6i dé thuc hién dé tai NC nay la
dinh danh VK trén cac miu dich rira phé quan phé nang bang giai trinh tu gene trén
hé thong NGS.

2.7.5.1. Ly trich DNA VK béng phwong phdp séc nhigt (ngay khi tiép nhan miu)

Nguyén tic: sit dung hoa chat Dithiothreitol (DTT) lam giy cac lién két
disulphide, giup tan dam va déng hoéa miu DRPQPN. Sau d6, dung phuong phap
soc nhiét dé ly trich DNA vi khuan. Dung nhiét do cao dé thay doi ciu triic mang va
vach té bao vi khuan. Sau do, qua trinh 1am lanh nhanh hinh thanh cac tinh thé nude
trong té bao dan dén viéc pha v té bao chat, gitp giai phong DNA vi khuan. Budc

tiép theo 1a ly tim cho cdc manh v& té bao lang xubng day, thu phan dich ndi chira



37

DNA. Cac buéc thuc hién: Bom 200 ul TE 1X vao tube 1,5 ml v khuén, ghi r tén
mAu 1én ndp va than tube. Dung dau tip nhya vo tring hat 200 pl DRPQPN di dong
nhat cho vao tube véi tén mau twong tng, hat nha nhiéu lan dé hoa tron dung dich,
dong nap, vortex 10 gidy. Gan vao phao va tha vao nudc dang sdi sao cho phan
huyén dich ngp trong nudc. Dé s6i 10 phut. Nhanh chéng 14y tube ra khoi phao,
ngam vao khay d4 vun va dé trong ngin lanh -20°C trong 10 phut. Liy tube khoi
khay da va ly tdm 13.000 rpm trong 10 phut. Hat 100 pl dich ndi bén trén chuyén
sang tube méi (c6 ghi tén miu twong Gmg) tranh 1am khudy dong 16p cin duéi day

tube. Dich DNA thu dugc dem gitr -30°C cho dén khi cho vao mix PCR.
2.7.5.2. Po néng dp DNA

Diung may do Qubit® 2.0 Fluorometer va bo hoa chat Qubit™ dsDNA HS
Assay Kits (hdng Thermo Scientific). Nguyén tic: Thudc nhudm trong bo héa chat
Qubit™ dsDNA HS Assay Kits c6 kha niang phat huynh quang cuc thap, nhung khi
tao lién két voi DNA sé& phat huynh quang manh. Tin hiéu huynh quang nay ty 16
thuan véi nong d6 DNA trong mau va duoc ghi nhan bang may doc huynh quang.
Hai tube dung dich DNA véi nong do khac nhau di biét duge dung dé dung duong
chuan thé hién su twong quan giita nong d6 DNA va muc tin hiéu huynh quang ghi
nhan duoc. Do d6, may Qubit® 2.0 Fluorometer c6 thé doc tin hiéu huynh quang tir
mau can do va tu dong chuyén d6i thanh néng do DNA. Quy trinh thyuc hién: Chuan
bi tube 0,5ml, ghi cha tén mau va S1, S2 1én nip tube. (S1 va S2 1a hai dung dich dé
dung dudng chuin). Chuan bi hdn hop phan tmg (A) bang cach pha lodng dung dich
Qubit® dsDNA HS Reagenet trong dung dich Qubit® dsDNA HS Buffer voi ti 1¢
1:200. Vortex tron déu hdn hop, sau d6 ly tdm nhe. Thém 190 pul hdn hop A vao
mdi tube 0,5ml di chuan bi. Lan luot cho 10 pl dung dich S1, S2 méu vao céc tube
tuong tng, vortex tron déu va ly tdm nhe. U & nhiét d6 phong 2 phuat. Thuc hién

dung duong chuan véi S1, S2. Sau do, do va ghi nhan néng do DNA cua mau.
2.7.5.3. Phwong phdp gidi trinh tw gene 16S-rDNA bing kj thudt NGS

(2) Chuin bi thw vién
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Céc bude chuén bi thu vién trong k¥ thuat NGS c6 thé tom tit theo so dd sau:

Khuéch

dai Tinh Tao cac Gan Lura . _
Vililg sach;sén doan atjaptg:l' c];on Kh}lech Tinh ;BO .
trinh fur pham DNA vao cac le!.l dai thu sachthw  nong do
mong' sau d;au doan thwodc vien vien thw vién
mudn PCR bang DNA doan

So @6 2.1. So d6 tao thu vién cho k¥ thuat NGS

(i) Thue hién phan ing PCR dé khuéch dai ving trinh tu 16S rDNA: muc
dich: tao ra sb luong 16n ban sao céc trinh ty ciia vung bién d6i V3, V6 -7 va V9
thudc gene 16S-rRNA nho vao hoat dong ciia enzyme DNA polymerase va cac moi

dac hi¢u cho 3 vung trinh ty trén.

Bang 2.1. Thanh phan phan @ng tao cic amplicon - phan tng tao “ban sao” cic

vung V3, V6, V7 va V9 trong gen 16S-rRNA

Nong d6 cudi Phan ing 30 pl

Water - thanh 30 pl
2X Enviromental Master Mix 1x 15 ul
16S Primer Set 1x 3ul

Template DNA 10-100ng -
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Chu ky nhiét cho phan tng PCR: 1 chu ky: 95°C 10 phut; 25 chu ky gdm:
95°C 30 giay, 58°C 30 giay, 72°C 30 gidy; 1 chu ky: 72°C 7 phut; 1 chu ky: 4°C giir
cho dén khi dung.

(ii) Tinh sach san phim sau PCR:

Str dung bd hoa chit PCR GeneJET NGS Cleanup Kit dé tinh sach san phdm
khuéch dai. Nguyén tic: bo hoa chat nay két hop k¥ thuat ly tdm cot va dic diém
bam c6 chon loc vao mang silica dé thu nhan DNA, df“mg thot loai bo dugc nhitng
tap chat con sot lai sau phan tng PCR nhu mdi, enzym, dNTP. Pau tién, tron hdn
hop sau phan tmg PCR véi dung dich c¢6 ndng d6 mudi cao va tia DNA bang
ethanol. DNA dang tia s& bam vao mang silica, con nhiing tap chat khac s& di qua
cOt sau ly tam. Qua 2-3 budc rua, tap chit dugc loai bé mot cach hiéu qua va DNA
tinh sach duoc thu nhan br?mg dung dich thoi (elution buffer — EB) hoac nudc cat.
Quy trinh thyc hién: Chuan bi hoa chat (cho bd 50 thir nghi¢m): Trudce khi st dung,
can thém Ethanol (96-100%) vao chai Prewash Buffer va Wash Buffer nhu sau:

thanh phan dung dich cho tinh sach san pham.

Bang 2.2. Thanh phan hoa chat thém vao dung dich rira trong viéc tinh sach phan

g PCR khuéch dai cac ving V3, V6, V7 va V9 trong gene 16S-rRNA

Prewash Buffer Wash Buffer

Thé tich ban dau (ml) 20 7
Thé tich Ethanol (96-100%) thém vao (ml) 5 35
Tong (ml) 25 42

Dénh dau 1én than chai di thém Ethanol, lic déu va luu trit & nhiét 46 phong
thi nghiém (15-25°C). Céc budc tién hanh: thém dung dich Binding Buffer vao tube
chtra san pham PCR theo ti 1¢ 5:1. Bao quan san pham PCR tinh sach & -20°C.
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(iii) Thuc hién phéan @ng “End repair” dé tao doan DNA c6 hai dau bang: s

dung b hoa chat NEBNext® Fast DNA Library Prep Set for Ion Torrent (hing

New England Biolabs).

Bang 2.3. Thanh phan phan tng tao amplicon hoan chinh - tao “dau bing” cho cac

ban sao cua vung V3, V6, V7 va V9 trong gene 16S-rRNA

Thanh phin Phan tng 60 pl
Water thanh 60 pl
NEBNext End Repair Reaction Buffer 6 ul

NEBNext End Repair Enzyme Mix 3ul
Fragmented DNA 30 ul

(iv) Thue hién phan ng gin Adapter vao doan DNA:

St dung b hoa chat NEBNext® Fast DNA Library Prep Set for lon Torrent

(hang New England Biolabs). Cong thirc pha mix cho 1 miu: (thanh phan phan tng

gang nhan).

Bang 2.4. Thanh phan phan g tao “thu vién” - phan mg gan Adapter va trP1 vao

2 dau cac ban sao “dau bang” cua ving V3, V6, V7 va V9 trong gene 16S-rRNA

Thanh phin Phan tng 100 pl
Water thanh 100 pl

T4 DNA Ligase Buffer for lon Torrent 10 pl

Adapter 2 ul

trP1 2 ul

Bst 2.0 WarmStart DNA Polymerase 1 ul

T4 DNA Ligase 6 ul

End Repair DNA

60 pl
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Chuong trinh chay trén may luan nhiét: 1 chu ky: 25°C 15 phut; 1 chu ky:
65°C 5 phut; 1 chu ky: 4°C giit cho dén khi dung.

(v) Tinh sach va lua chon kich thwéc doan trinh tu:

St dung bo hoa chat Agencourt® AMPure® XP Kit (hdng Beckman Coulter).
Nguyén tic: b hoa chat nay ap dung k¥ thuat ¢b dinh thuén nghich pha rén trén hat
tir (Solid Phase Reversible Immobilization magnetic beads — SPRI beads) dé tinh
sach, lya chon kich thudc doan DNA mong mudn. Tuy thudc vao su diéu chinh
noéng d6 PEG va mudi trong dung dich hdn hop c6 thé thu nhan uu tién chi véi cac
doan DNA dai hoac thu nhan ca doan ngén va dai. Trong NC nay, h¢ s6 str dung

dung dich Agencourt® la 0,6X vdi muc dich thu nhan cac doan dai hon 250 bp.
(vi) Thue hi¢n phan ing khuéch dai thw vién: Cong thirc pha mix cho 1 mu:

Bang 2.5. Thanh phan phan tmg tao “ban sao” cua céac thu vién.

Thanh phan Phan ng 100 pl
Water thanh 100 pl
Adaptor Ligated DNA 20 ul

Primers 4 ul

NEBNext Q5 Hot Start HiFi PCR Master Mix 50 ul

Chu ky nhiét cho phan tng: 1 chu ky: 98°C 30 giay; 4 - 12 chu ky gom: 98°C
10 gidy, 58°C 30 giay, 72°C 30 giady; 1 chu ky: 72°C 5 phut; 1 chu ky: 4°C gitt cho
dén khi dung.

(vii) Tinh sach thw vién sau khi khuéch dai: st dung bo hoa chit PCR GeneJET
NGS Cleanup Kit, cac budc thuc hién giéng nhu quy trinh tinh sach san pham PCR.
San pham thu vién sau khi khuéch dai va tinh sach dugc chia nho vao céc tube 0,2
ml (cho vao 2 pl/tube) nham tranh hién twong giam ham lwong DNA khi 13 dong

nhiéu lan.
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(viii) Po néng d thw vién: thuc hién gidng nhu do ndng do dich ly trich DNA &

trén.

(b) Chuén bi cic hat ISP dwong (hat ion gin trinh tw) bang hé théng Ion

OneTouch™ 2: chuin bi vat tu va hoa chat dung cho h¢ théng Ion OneTouch™ 2:
Thanh phan hoa chat can chuén bi cho phan tng:

Bang 2.6. Thanh phan dung dich str dung cho viéc gin “thu vién” gen vao hat ISP

Tén thanh phin  Cach thirc chuén bi

Ion PGM™ Hi- DEé tube chtra hoa chat vé nhiét do phong trude khi sir dung.
Q™ Reagent Mix Vortex k¥ trong vong 30 gidy, sau do ly tam nhe 2 gidy. Gilr

& nhiét 6 phong trong sudt qua trinh thao tac thi nghiém.

Ion PGM™ Hi- Ly tam nhe 2 gidy. Bdo quan lanh trong khi thao tac.
Q™ Enzyme Mix

Thu vién (da pha Vortex k¥ trong vong 5 gidy, sau do ly tdim nhe 2 gidy. Bao

loéng) quan lanh trong khi thao téc.

lon PGM™ Hi- Vortex ¢ tbc d6 t6i da trong 1 phut, sau d6 ly tim nhe 2
Q™ Jon Sphere™ gidy. DUng pipet hiit nha nhiéu lan dé tron déu dung dich.
Particles (ISPs) Giit & nhiét do phong trong sudt qua trinh thao tac thi

nghiém.

B sung céc thanh phan phan tmg theo cong thic sau:
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Bang 2.7. Thanh phan phan tng chuin bi gin “thu vién” gene vao hat ISP

Thanh phan Phan tng 1000 pl
Nuclease-free Water 25 ul

Ion PGM™ Hi-Q™ Reagent Mix 800 ul

Ion PGM™ Hi-Q™ Enzyme Mix 50 ul

Thu vién (da pha loang) 25 ul

[on PGM™ Hi-Q™ [SPs 100 pl

Lam sach hé¢ thong Ion OneTouch™ 2: Kiém tra tube chira diu va tube chua
dung dich phan tng va bd sung thém sao cho luong dung dich dat muc 1/2 chiéu

cao tube.
Lam giau hat ISP dwong bang hé thong Ion OneTouch™ ES:
Chuan bi dung dich Melt - off gdm:

Bang 2.8. Thanh phan phan tng tach mach “thu vién” gene khoi ban sao da gin

trén hat ISP
Thanh phan Tong thé tich 320 pl
Tween® Solution 280 ul
NaOH 1 M 40 pl

(¢) Giai trinh ty trén hé thong PGM:

(v) Giai trinh tu bang Ion 314™ Chip v2: Héa chit ¢ trong bd ITon PGM™ Hi-
Q™ Sequencing Kit:

Ion PGM™ Hi-Q™ Sequencing Polymerase, Sequencing Primer, Control Ion

Sphere™ Particles, Annealing Buffer.
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Héa chét va thiét bj khac: Ton 314™ Chip v2, ISPs duong di duoc lam giau,
ong nghiém 0,2mL (non-polystyrene), Rainin® SR-L200F pipette va dau tip, may
vortex, may ly tam Ion PGM™ Chip Minifuge, mdy luan nhiét, may doc barcode

(Barcode scanner — di kém hé thong Ion PGM™ System).

Tién hanh gin mdi: Thém 5 pL Control Ion Sphere™ Particles vao toan bo
ISP duong di dugc 1am gidu, tron déu, ly tAm 2 phut & 15.500 x g, loai bé dich ndi,
giit lai khoang 3 pL dich. Thém 6 puL Sequencing Primer vao ISP(+), tron déu bang
pippette. Dat tube chira ISP, Control Ion Sphere™ Particles va Sequencing Primer

vao may luan nhiét, chinh chu ky gdm 95°C trong 2 pht, sau d6 37°C trong 2 phit.

Tién hanh kiém tra chip (chip check): Trén man hinh chinh ciia hé thdng
Ion PGM™ Sequencer, nhan nit Run. Loai bo tat ca chai nhya ra khoi may, chon
Next. Gan chip da dung dé Initialize vao ban kep chip, chon Next. Thay chip cii
bang chip méi, chon Next. Nhap barcode cua chip méi (ding may doc barcode),
chon Chip Check. Sau khi kiém tra chip xong, chon Next. Chon Waste bottle is

empty trén man hinh, chon Next.

Gin Sequencing Polymerase vao ISP (+): Sau khi gin mdi, thém 3 pL Ion
PGM™ Hi-Q™ Sequencing Polymerase vao ISP (+). Tron déu bang pippette, 0 &
nhiét d§ phong trong 5 phut.

Chuan bi chip: Sau khi kiém tra chip xong, dé chip nghiéng 45°, hat bo tat ca
nuéc trong chip. Dat chip 1én may ly tdm chip, up nguoc chip, ddu bom mau quay
ra ngoai, ly tdm khoang 5 gidy dé nudc tran vé phia 16 bom mau. Dung pippette hut

b6 toan bd nude con sot lai trong chip, 1y chip ra khoi may ly tam.

Bom miu vao chip: Pit chip trén mat phang, ding Rainin® SR-L200F
pipette hut toan bo miu dd gin enzyme, bom tir tir hdn hop vao 16 bom mau, hut —
nhé 5 1an, tranh tao bot, loai bd phﬁn dich thtra tran ra & 16 con lai trén chip. Dat
chip ndm ngtra, ddu bom mau quay vao trong (pointing in), ly tim khoang 30 giy,

tiép tuc hut — nha 5 lan bang pippette, tranh tao bot. Dt chip trd lai may ly tam, 15
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bom mau quay ra ngoai (pointing out), ly tim khoang 30 gidy, tiép tuc hit — nha 5
lan bang pippette, tranh tao bot. Pat chip nam ngira, ddu bom mau quay vio trong
(pointing in), ly tim khoang 30 gidy, hit bo toan bd chat 10ng ra khoi chip. Dit chip
tr¢ lai ban kep chip, tién hanh chay theo chuong trinh da duogc thiét lap san. Thoi
gian chay may mat khoang 4 gid. Phin mém Torrent Suite™ Software duoc ding
dé phan tich va so dbi trinh ty gene trén co s& dir liéu NCBL Mirc tuong dong dé

dinh danh loai vi khudn ching t6i chon 99% va 100%.
2.8. Phwong phap phat hién gene khang thudc (phu luc 8)
2.9. Thu thép s liéu va phén tich dir liéu
2.9.1. Thu thap s6 liéu
2.9.1.1. Nhan sw

Nguoi thue hién NC, cac Pidu Dudng hd tro ndi soi phé quan.
2.9.1.2. Phwong phdp thu thdp so liéu

Thoi diém thu thap sé liéu: ngay trude khi BN ra khoi khoa ICU ndi, ICU
ngoai va khoa Noi Than Kinh, hoic ngay trudc khi ho so dugc tra vé phong ké
hoach tong hop. Pién diy du cac muc cta ban thu thap s lidu cia cac thong tin tir
ho so bénh an.
2.9.1.3. Céng cu thu thip so liéu

Mot méy tinh cam tay co cac phép tinh don gian dé thuc hién chuyén doi cac
thong sb sinh hoc. Sir dung ban thu thap s6 liéu dugc soan san (phu luc 1).
2.9.1.4. Phan tich dir li¢u
- Xir 1y 6 liéu:

Kiém tra sd lidu: chi ghi vao ban thu thap s liéu khi bénh nhan ra khoi khoa
ICU. Tat ca cac muc ctia ban thu thap sb liéu déu duoc ghi day du va kiém tra can

than. Lam sach sb liéu: nhimg phiéu khong ghi day da 100% cac muc déu bi loai



46

bo. Cac dit liéu sau khi thu thap dugc nhap liéu bang phan mém Epi 3.1, xr 1y sb

liéu bang phan mém R 3.1.3.
- Phén tich dir liu:

Théng ké mo ta: Trung binh va do 1éch chuin dugc dung mo ta bién dinh
lwong (vi du: tudi). Khi dit liéu dinh luong c6 phan phdi khong binh thuong (1éch)
thi trung vi va khoang t&r phan vi dugc dung dé bao céo (vi du: thdi gian thd may
trudc ndi soi phé quan, thoi gian nim vién va thang diém APACHE II). Véi sé liéu
dang dinh tinh nhu gi6i, phan loai khang sinh sir dung ban dau, phan b6 gene khang

thude phat hién dugc thi tan s6 va ti 1€ phan tram s€ dugc béo cao.

Théng ké phan tich: Pé xac dinh mbi lién quan gitta nhiém tring bénh vién
(c6/khong) va cac dic diém cua dbi tuong dang dinh tinh (vi du gidi, st dung an
thﬁn) thi kiém dinh Chi binh phuong dugc str dung. Khi ¢6 25% vong tri < 5 hoac
tan sb trong 6 < 5 thi phép kiém chinh xéac Fisher duoc dung thay thé kiém dinh Chi
binh phuong. Phuong phap hoi qui logistic dugc ding dé tinh ti s6 sb chénh (OR #
Odds Ratio) va khoang tin cay 95% ctia OR. Cac kiém dinh dugc xem 14 cé y nghia
théng ké khi p < 0,05. Gia tri OR dugc xem la c6 tdc dong khi KTC 95% cua OR
khong chira 1. Tt ca cac sb liéu NC dugc thuc hién phan tich bang phan mém R
phién bang 3.1.3.

2.10. Pao dirc trong nghién ciru:

Nghién ctru nay trude khi tién hanh da duoc xét duyét va thong qua boi Hoi
Pong Y Puc cua truong Pai Hoc Y Dugce thanh phd H6 Chi Minh. Sé ching nhan
14 276/DHYD-HD, ngay 14 thang 10 nam 2014 (phu luc 2, 3).

2.11. Liét ké va dinh nghia cac bién so:

- Bién s6 nén: bao gém cac bién s nhu tudi, gi61, li do chinh nhap vién, bénh nén,
thang diém APACHE Il. Trong d6 bién tudi va APACHE Il 14 hai bién dinh luong,
céc bién con lai 13 cac bién nhi gia.

- Bién s6 doc lap: st dung thudc an than — dén co, dung thude da day, dat lai n01 khi

quan, ngay xuat hién VPTM, khang sinh dang dung, s6 ngay dung khang sinh, bién
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chtng noi soi phé quan. Trong d6 hai bién sb ngay xuit hién VP va sd ngay dung
khang sinh 14 hai bién dinh lugng, cic bién con lai 1a bién nhi gia.

- Bién phu thudc: két qua cdy dam dinh luong, dinh danh VK theo kinh dién, khang
sinh d6 bang dia khuéch tan, khang sinh do dinh lugng MIC, giai trinh tu 16S-
rRNA thé hé méi, gen dot bién, két qua diéu tri. Trong d6 khang sinh d6 dinh luong
MIC 12 bién s6 dinh lugng, cac bién con lai 1a bién nhi gia (phu luc 11).

2.12. So' @6 nghién ciru

|" Bénh nhan nhip khoa bénh ning c6 thi miy

!
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- | Binh danh (o= 177) \
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Chuong 3: KET QUA NGHIEN CUU

Trong thoi gian 14y mau nghién ctu tir ngay 3/11/2014 dén ngay 30/9/2015,
ching to1 tuyén chon dugc 220 bénh nhan thé may. Cac bénh nhan dugc tuyén chon
tir cac khoa Hoi Stre Tich Cuc Chéng Poc (ICU nodi), Phau Thuat Gay Mé Hbi Strc
(ICU ngoai) va phong Dot qui ctia khoa Noi Than Kinh BV NDGD. Tt ca cac bénh
nhan nay déu thoa tiéu chudn VPTM trén 1am sang va déu duoc ndi soi phé quan tai
giwong. Trong d6 c6 12 bénh nhan dugc tuyén chon vao nghién ctru hai lan (do

bénh nhan tai nhap vién va nhap vao khoa ICU trong thoi gian léy mau).
3.1. Pic diém chung

Trong mAu nghién ciru nam gidi chiém gan 50%. Tudi trung binh 1a 71 + 16,7.
Phan 16n bénh nhan dugc tuyén chon tir khoa ICU ndi (79%) (Bang 3.1). Hai
nguyén nhan thuong gip khién bénh nhan phai nhap vién 13 kho tho va ri loan tri
giac (60%). Trong sd bénh nhan c6 bénh nén, cao huyét ap 1a bénh nén thudng gip
nhat chiém (62%), ké tiép 1a tiéu duong (39%). Con lai bénh than man va COPD
chiém 13%. Céc bénh nén khac chiém ti 1& dudi 10%. Hon 75% bénh nhan dugc
chian doan VPTM khdi phat sau 5 ngdy. Thoi diém noi soi phé quan tai givdng cé
trung vi 12 9 ngay (dao dong tir 2 ngay dén 83 ngay). Khdng ghi nhan truong hop
nao c6 xay ra bién chimg trong qua trinh thyc hién thu thuat ndi s6i phé quan tai
giuong. Hon niia, trung vi cua sb ngay bénh nhan nam diéu trj tai cac khoa bénh
ning c6 thd may la 16 ngay (dao dong tir 3 ngay dén 135 ngay). Ngoai ra, 75%
bénh nhan trong nhém nghién ciru c¢6 thang diém APACHE II tir 18 diém tré lén.



Bang 3.1: Dic diém l1am sang ciia bénh nhan nghién ctiru (n = 220)

Pic diém Thong ké
Tuéi (ndm; trung binh (+ d6 1énh chuan)) 70,7 (£ 16,7)
S6 ca (ti 18 %)
Gidi (nam) 109 (49,5)
Phan loai khoa
Hbi Stic Tich Cuc Chong Poc 174 (79,1)
Phau Thuét Gay Mé Hoi Suc 43 (19,5)
Phong Dot qui Khoa Noi Than Kinh 3(1,4)
Ly do chinh nhép vién
Khé thé 92 (41,8)
RO6i loan tri giac 39 (17,7)
Tai nan giao thong 14 (6,4)
Dau bung 13 (5,9)
Sot 7 (3,2)
Tai nan sinh hoat 7(3,2)
Ngung tim ngung tho 5(2,3)
Tién sir bénh
Tang huyét ap 113 (62,4)
Dai thao dudng 70 (38,6)
Bénh than man 24 (13,2)
COPD 24 (13,2)
khact 79 (36)
Sir dung an thin
Midazolam 118 (53,6)
Fentanyl 79 (35,9)
Seduxen 14 (6,4)
khac 7(3,2)
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Pic diém Thong ké

Sir dung thudc da day

PPI 199 (91,3)

Khéang H2 19 (8,7)

Pat lai noi khi quan N (%)

Mot lan 22 (88)

Ba lan 3(12)
Trung vi (khodng tir phan vi)

S6 ngay tho may trude NSPQ 9 (6-11,5)

Thang diém APACHE Il 22 (18 - 28)

Thoi gian nam ICU 16 (11 - 25)

Cha thich: ¥ (n (%)): ung thu giai doan cudi: 20 (11); xuat huyét ndo: 19 (10); lao
phéi: 14 (7); suy tim: 9 (5); nhdi mau co tim cap: 7 (4); nhoéi mau ndo: 4 (2); xuat

huyét tiéu hoa, nhiém khuan duong tiéu, phi dai tién liét tuyén: 2 (1); khac: 4 (2).
3.2. Pinh danh vi khuan dua trén vi sinh kinh dién

Trong s6 220 bénh nhan dugc chan doan VPTM trén 1am sang déu trai qua
ndi soi phé quan tai givong. Cac miu dich rira phé quan phé nang nay duoc ciy
dinh lwong. C6 164 miu thoa tidu chuan >10* cfu/ml. Trong d6 c6 13 mau cay
duong tinh ddng thoi véi hai loai VK khéc nhau. Bao gom A. baumannii va K.
pneumoniae; A. baumannii va P. aeruginosa; Klebsiella spp va P. aeruginosa déu
c6 ba mau. Con lai E. coli va K. pneumoniae; K. pneumoniae va Burkholderia
cepacia; Staphylococcus aureus va A. baumannii; Staphylococcus aureus va P.
aeruginosa déu c6 mot mau. Nhu vay chung toi phan 1ap dugc 177 VK, chia thanh
11 loai (Bang 3.2). Ba loai VK phan lap phd bién nhat 1a Acinetobacter spp 75
(42%), Klebsiella spp 39 (23%) va P. aeruginosa 29 (16%). Cac loai VK con lai

phan 1ap dugc chiém dudi 5%.
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Bang 3.2: Phan bd vi khuan phan 1ap dugc bang dinh danh truyén thng (n = 177)

Vi khuan S6 ca (ti 1& %)
Acinetobacter baumannii 55 (31)
Acinetobacter spp 20 (11,3)
Klebsiella pneumoniae 38 (21,5)
Klebsiella spp 1(0,5)
Pseudomonas aeruginosa 29 (16,3)
Escherichia coli 9 (5)
Staphylococcus aureus 9 (5)
Burkholderia cepacia 8 (4,5)
Enterobacter cloace 2(1,1)
Enterobacter spp 1(0,5)
Stenotrophomonas maltophilia 2(1,1)
Haemophilus influenzae 1(0,5)
Serratia marcescens 1(0,5)
Chryobacterium indologens 1(0,5)

Cha y: phan tram tinh theo cot.
3.3. Pinh danh vi khuin dwa trén giai trinh tuw gene 16S-rRNA

Tong s6 €6 220 mau dich rira phé quan phé nang dugc chuyén t6i phong sinh
hoc phén tir cia Trung Tam Phap Y thanh phé H6 Chi Minh. Trong d6 c6 164 mau
cy duong va 56 mau cay am (tit ca cac mau dich rira phé quan phé nang nay déu
dugc mi hoa twong ddéng voi cac mau goi téi Khoa Vi Sinh cta bénh vién Nhan
Dan Gia Dinh). Trong s6 164 miu ciy duong chung t6i chon ra 96 mau cho mét lan
chay giai trinh ty dau tién (cac miu cho 1an giai trinh ty dau tién ndy déu trén cac
mau dich rira phé quan phé nang twong déng véi vi sinh truyén thong cé két qua cay

duong tinh (mAu cdy duong)). Trén 56 méiu cdy 4m ching t6i chon ra 28 mau ciing
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v6i 68 mau cay duong con lai (tong s6 96 mau) cho mot 1an giai trinh ty tiép theo
(tit ca cac mau cdy duong déu duoc giai trinh ty).

Két qua chung cho hai 1an giai trinh ty PGM thu dugc 76 miu cho két qua
cudi cung. Bao gdm 68 mau tir cic mau cdy duong va 8 mau tir cic miu cay am.
Trong 68 mau ciy duong (c6 2 miu cay duong dong thdi véi 2 loai VK) gdm 34
mau Acinetobacter baumannii, 14 mau Klebsiella pneumoniae va 7 mau
Pseudomonas aeruginosa. Ngoai ra con c6 cac mau khac nhu 4 mau Escherichia
coli, 4 mau Staphylococcus aureus va 4 mau Burkholderia cepacia. Cac loai con lai
Enterobacter cloacae, Haemophilus influenzae va Stenotrophomonas maltophilia
déu c¢6 mot mau (phu luc 10). Trén 76 mau thu duge cudi ciing nay ching ti dinh
danh dugc 388 vi khuan chia thanh 109 loai khac nhau. Trong d6 c6 99 loai dugc
dinh danh dua trén cac chudi trinh tu c6 chiéu dai téng s6 a xit nucleic > 200 pb
(Biéu d6 3.1). Bay loai VK phd bién nhit 1a Acinetobacter spp (bao goém
Acinetobacter baumannii va Acinetobacter spp) chiém ti 1& 20%, Pseudomonas spp
(bao gébm Pseudomonas aeruginosa va Pseudomonas spp) chiém ti 1¢ cao thi hai 1a
10%. Pong chiém ti 18 cao thu hai (10%) 1a cac loai prevotella spp. Cac loai
Staphylococcus spp (bao gom Staphylococus aureus va Staphylococcus spp) chiém
ti 16 cao thir ba 1a 6,7%. Ca hai loai vi khuan Klebsiella spp (bao gdm Klebsiella
pneumoniae va Klebsiella spp) va Haemophilus spp (bao gom Haemophilus
influenzae va Haemophilus spp) déu chiém ti 1& 57%. Dbi véi cac loai
Burkholderia spp (bao gom Burkholderia cepacia va Burkholderia spp) chiém ti 1&
cao tiép theo 13 5,4%. C4c loai vi khuan con lai chiém ti 18 dudi 3,5%.

C6 tat ca 116 mau bao gdm 96 miu cdy duong va 20 mau cdy 4m cua hai lan
chay giai trinh ty cho két qua 1a cac chudi trinh ty khong du chiéu dai dé bao phu
dugc cac vung trinh ty dich ban dau da dugce thiét ké. Ngoai ra két qua con thu dugc

1a cac chudi trinh tu gene 16S-rRNA ctia cac loai Homo sapiens.
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Peptostreptococcus stomatis

Bacillus coagulans
hroococcidiopsis thermalis
alothrix desertica
freplococcus sinensis
freptococcus salivarius
freptococcus s!g

Vagococcus entomophilus
nlerococcus spp
aclobacillus spp

Gemella spp

Veillonella parvula
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febsyel!a variicola

r fenum wasabiae
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ENetsser?g elongata P
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Neisseria sicca
og 0coccus. cerebrocus
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DJapnorobac!er spp
Prevolella salivae
Prevolella histicola
revolella oris
Prevotella buccae
revo!ei /a baroniae
revolella pallens
revolella ruminicola
Porphyromonas pasteri
acleroides pyogenes
revotella spp
hryseobacterium spp
Pophyromonas endodontalis
EPrevo!eﬂa melaninogenica
Prevo!efra ?!ssnn
odospirillum oryzae
es iomonas shigelloides
nlerobacter mori
g‘a.’h terium anatis
Staphy ococcus aureus
f .evo!eifa loescheii

-Aeromonas spp
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-Xenorhabdus poinarii
I_Kosakoma sy
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i Prevolella veroralis
revo!effa nanceiensis.

Prevo!eira saccharolytica

Elizabethkingia spp

asteurella Spp

laemophilus spp
higeﬂa dysen errae
rwinia psidil

usobacterium gonidiaformans
Staphylococcus haemolyticus
Macrococcus caseolyticus
ranuhcate.‘fa adracens
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ec;ﬂus am y.'ohquefactens

ure:monas glaciistagni
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rwmla chrysanthemi

i e?ogesubﬂava

ria Spp

Biéu d6 3.1. Phan tich cum trén 99 loai vi khuén dinh danh
bang giai trinh tu 16S-rRNA
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Nhan xét: Phuong phép phan tich cum trén dir li¢u trinh tu DNA duoc thuc
hién dé phat hién nhimg VK co cau tric DNA gidng hay khac nhau, va két qua phan
tich duogc trinh bay trong Biéu dé 3.1. Mdi lién quan giita cac VK duogc thé hién qua
hé sb tuong quan, va h¢ ) tuong quan dugc thé hién béng chiéu cao cua cac cum
trén biéu d6. Chiéu cao cac cum cang thip twong dwong véi mirc do lién quan cang
cao; nguoc lai, chiéu cao cang cao thi mirc d6 trong quan cang thip. Cac VK c6
cAu trac di truyén gibng nhau nhit duoc xép gin nhau tao nén cac cum nho. Cac
cum nho nay duoc lién két v&i nhau béi cac VK hodc cac cum VK ¢ ciu trac di
truyén it gibng nhau hon dé tao thanh mot cum 16n hon. Cudi cing, cac cum nay
duoc lién két lai véi nhau dé tao ra mot khéi VK déng nhat. Két qua phan tich cho
thdy ¢6 5 cum VK chinh nhu sau:

Cum 16n tht nhat bao gom 12 loai VK tir Peptostreptococcus stomatis dén
Veillonella parvula. Trong cum dau tién nay, hai VK Peptostreptococcus stomatis
(cAu khuan Gram dwong yém khi) va Bacillus coagulans (truc khuan Gram duong
yém khi tuy nghi) duoc xép gan nhau. Hai VK thudc ho Cyanobacteria la
Chroococcidiopsis thermalis va Calothrix desertica dugc xép gan nhau. Ca bén VK
nay tao nén mot cum nho thir nhat. Twong tu ba lién cau Gram duong tily nghi yém
khi bao gdm Streptococcus sinensis, Streptococcus salivarius va Streptococcus spp
dugc xép gan nhau. Hai cau khudn Gram dwong yém khi tly nghi Vagococcus
entomophilus va Enterococcus spp dugc xép gan nhau. Nam cau khuan Gram
duong yém khi tiy nghi ndy cung néi két v6i Lactobacillus spp, mét truc khuan
Gram duong thanh mot cum nhé thir hai. Hai cum nho nay duoc ndi két véi mot cau
khuian Gram dwong khac, it giong nhau hon so véi cac VK cling nhém, Gemella
spp. Tat ca VK nay lai n6i két véi mot cau khuan Gram am yém khi tuyét doi,
Veillonella parvula, tao nén mdt cum riéng biét dau tién dic trung boi cac ciu
khuan Gram duong yém khi tiiy nghi 13 chinh yéu.

O cuym 16n thi hai bao gdm 29 VK, ké ca cac VK tir Nocardia spp dén
Diaphorobacter spp. Trong cum nay dic trung chinh yéu ciia cac tryc khuan Gram

am, tiy nghi yém khi va hiéu khi. Pién hinh nhu: cac loai Acinetobacter spp,
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Klebsiella spp, Pseudomonas spp, Shigella spp, Sphingomonas spp, Sphingopyxis
spp va Diaphorobacter spp.

Cum 16n thir ba bao gdm 20 lodi VK khac nhau tir Prevotella salivae dén
Prevotella loescheii. Trong cum nay hau hét cac truc khuan Gram &m yém khi xép
rat gan nhau. Dién hinh dic trung trong nhém nay 1a cac loai Prevotella spp.

Cum thtr tu bao gém 4 cym nho chtra dung 21 loai VK tir Aeromonas spp dén
Corynebacterium striatum. Trong cum ndy c6 cc cau — truc khuan Gram am tly
nghi yém khi nhu Aeromonas spp, ho Pasteuellaceae va cac cau khuan Gram duong
Staphylococcus aureus va Macrococcus.

Cum tho nim bao gdm 17 loai VK tir Haemophilus aegyptius dén
Burkholderia spp. Hau hét cac VK trong cum nay 14 cac truc khuan hay cau khuan
Gram am, yém khi tay nghi. Burkholderia spp duoc coi nhu 12 mot VK c6 cau trirc
di truyén hoan toan khac so vai cac VK con lai.

3.4. Tong s6 loai vi khuin phat hién dwoc trén tirng méu dich rira phé
quan phé nang

S6 loai VK phat hién duogc nhiéu nhét trén mot mau dich rira phé quan phé

nang la 32 loai. S6 loai phat hién dugc it nhat 12 mot loai.
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3.5. So sanh giira giai trinh tw gene 16S-rRNA va vi sinh kinh dién trong
dinh danh vi khuan

Trén 34 mau A. baumannii, dong thuan giira ciy va PGM 1a 91,2% (31/34)
(phu luc 10). Ngoai ra c¢6 ba truong hop khong dong thuan gitra két qua cdy va
giai trinh ty. Trong d6 hai truong hop c6 két qua giai trinh ty déu cho ra
Burkholderia spp va mét truong hop 1a S. aureus va Alloprevotella rava.

Trén 14 mau K. pneumoniae (mét truong hop déng nhidm véi B. cepacia),
dong thuan gitra cdy va PGM 1a 35,7% (5/14). C6 9 truong hop khong dong
thuan giita cdy va PGM. Trong d6 c6 3 truong hop cay la K. pneumoniae, nhung
giai trinh ty déu dinh danh 1a A. baumannii. Mot trudng hop cy K. pneumoniae,
giai trinh tu cho ra Bacillus coagulans, Burkholderia spp, Calothrix desertica,
Neisseria spp, Pseudomonas spp, Rhodosppirillum oryzae. Ngoai ra c6 mot
truong hop cdy K. pneumoniae, nhung giai trinh tu cho ra Bacteroides
pyogenees, Parvimonas micra, Prevotella spp, S. aureus. Mot truong hop dong
nhiém K. pneumoniae va Burkholderia cepacia, giai trinh ty ra B. cepacia va
Haemophilus spp. Cac truong hop con lai giai trinh tu cho ra két qua H.
aegyptius, Elizabethkingia spp, Pseudomonas spp.

Déi véi P. aeruginosa, tinh dong thuin giira cay va PGM 1a 85,7% (6/7).
Chi c6 mot truong hop giai trinh ty cho ra A. baumannii.

Dbi voi 4 trudng hop Escherichia coli khong ¢ trudng hop nao dong thuan
giita cdy va PGM. Truong hop thtr nhat cdy la E. coli, giai trinh tu 1a A.
baumannii, Corynebacterium striatum va Veillonella spp. Két qua giai trinh tu
thir hai 1a A. baumannii, K. pneumonia va Veillonella spp. Két qua giai trinh tu
thir ba va thir tw déu cho két qua 1a A. baumannii. Chi c6 mét trong bdn truong
hop S. aureus, giai trinh ty cho ra A. baumannii va Prevotella baroniae. Tuong
tu chi c6 mot trong ba truong hop Burkholderia cepacia, giai trinh tu cho ra
Corynebacterium striatum. Mot truong hop cdy S. maltophilia, giai trinh tu 1a
Pseudomonas spp va ciy la Enterobacter cloacae, giai trinh tyr 1a Streptococcus

spp. Mot truong hop H. influenzae, cé sy dong thuan giita ciy va PGM.
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Bang 3.3. So sanh hai phuong phap dinh danh vi khuan dya vao nudi ciy va giai

trinh tu trén hé théng PGM

Pong thuin giira nudi cdy va PGM

Trwe khudn gr (-) yém khi tiy nghi

Acinetobacter spp

Actinobacillus lignieresii

Klebsiella spp

Aeromonas spp

Pseudomonas spp

Calothrix desertica

Staphylococcus aureus

Chroococcidiopsis thermalis

Burkholderia spp Erwinia psidii
Haemophilus spp Shigella spp
Cic loai chi dinh danh bang PGM | Truc khudn gr (+) yém khi

Trwee khudn gr (-) yém khi

Atopobium rimae

Alloprevotella rava

Bacillus coagulans

Bacteroides pyogenees

Truec khudn gr (+) hiéu khi

Catonella morbi

Bacillus amyloliquefaciens

Fusobacterium spp

Corynebacterium striatum

Pectobacterium spp

Cau khudn gr (+) yém khi tiy nghi

Porphyromonas spp

Gemella spp

Prevotella spp

Granulicatella adiacens

Serratia liquefaciens

Rothia mucilaginosa

Shewanella profunda

Vagococcus entomophilus

Tannerella forsythia

Ciu khudn gr (+) yém khi

Trwe khudn gr (-) hiéu khi

Peptostreptococcus stomatis

Aureimonas glaciistagni

Lién cau gr (+) yém khi tity nghi

Diaphorobacter spp

Streptococcus spp

Elizabethkingia spp

Ciu trwe khudn gr (+) yém khi tiy nghi

Neisseria spp

Lactobacillus spp

Novosphingobium spp

Cau trwe khudn gr (-) yém khi tiy nghi

Psychrobacter spp

Gallibacterium anatis
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Sphingomonas spp Pasteurella spp

Xodn khudn gr (-) yém khi tiy nghi | Cau khudn gr (-) yém khi

Rhodospirillum oryzae Veillonella parvula

Nhan xét: Tinh chung, dong thuan giita cdy va PGM 1a 75% (57/76). C6 19
trong 76 truong hop khong co sy dong thuan giita vi sinh kinh dién va giai trinh tu
gene 16S-rRNA dbi véi chin loai VK gram 4m, hiéu khi, dé moc duogc xac dinh 13
tac nhan gay VPTM. D6 1a cac VK thudng thiy trén 1am sang dugc phan lap dugc
tir cac bénh nhan VPTM nhu: Acinetobacter spp, Klebsiella spp, Pseudomonas spp.
Hon nira, con c6 cac VK khac nhu: Staphylococcus aureus, Escherichia coli,
Burkholderia spp, Enterobacter spp, Stenotrophomonas spp, Haemophilus spp,
(Bang 3.3). Ngoai ra, giai trinh ty gene trén hé thong Ion Torrent PGM con dinh
danh dugc cac loai VK khac nita. Trong dé cac loai tryc khuan Gram am yém khi
chiém nhiéu nhat 1én téi 10 loai. Trong d6 hang dau 1a cic VK Prevotella spp.
Chiém ti 1& cao thir hai 1a cac tryc khuan Gram am hiéu khi khé moc c6 7 loai. Tiép
theo 1a cac tryc khuan Gram am yém khi tly nghi chiém 6 loai va cac cau khuan
Gram duong yém khi tiy nghi chiém 4 loai. Cac loai truc khuan Gram duong hiéu
hay yém khi va cau truc khuan Gram am yém khi tiy nghi déu c6 2 loai. Céc loai
VK con lai nhu: cau khuan va lién cau Gram duong yém khi tiy nghi, cau truc
khuan Gram duong yém khi tdy nghi, cau khuan Gram am yém khi va xoén khuan
déu c6 mot loai.

3.6. Tinh d¢ nhay va do dac hiéu cia PGM

Bang 3.4. Do nhay va d¢ dac hiéu cia PGM

Két qua Cay dwong Cay am Tong sé

PGM dwong 372 16 398

PGM am 16 1 17
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Néu dung két qua ciy 1a tiéu chuan vang, thi do nhay va d6 dic hiéu cia PGM

14n Tuot 12 93,5% (372 / 398), va ~6% (1 / 17).
3.7. Thoi gian nadm ICU va tac nhan vi khuén gay viém phoi thé: may

Tinh trung binh trung vi cia VPTM 1a 16 ngay. C6 su khac nhau gitra trung vi
VPTM cua cac taic nhan VK. Nhu d6i véi A. baumannii, P. aeruginosa va
Staphylococcus aureus co trung vi gan 20 ngay; K. pneumoniae 1a 18 ngay; E. coli
va Enterobacter cloace 13 ngin nhit 14 ngay. Tuy nhién déi véi Stenotrophomonas

maltophilia cé trung vi 1a gan 45 ngay.

Tén vi khuan

SO ngay nam ICU

Biéu dd 3.3: Mdi lién quan giita vi khuan phan 1ap dugc va s6 ngay nam ICU

Cha thich: a - B: Acinetobacter baumannii; b - B: Burkholderia cepacia; ¢ - (.
Chryseobacterium indologenes; ec - B Escherichia coli; en - B: Enterobacter
cloace; h - | Haemophilus influenzae; k - B Klebsiella pneumoniae; p -

Pseudomonas aeruginosa; s - | Staphylococcus aureus; se - | serratia

marcescens; st - . Stenotrophomonas maltophilia.
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3.8. Két qua khang sinh do
3.8.1. Két qua khang sinh d6 khuéch tan chung

C6 1701 dia khang sinh duoc dung dé thuc hién khang sinh db theo phuong
phap Bauer—Kirby, trong d6 khang sinh d6 levofloxacin, meropenem, imipenem,
amikacin chiém ti 1& cao nhat gan 10%. Cac khang sinh con lai chiém du6i 9% bao
gdm: piperacillin — tazobactam, cefepime, cefoperazone - sulbactam, colistin,
ciprofloxacin, genetamycin, Ceftriaxone, ertapenem va cefoperazone. Gan 85% cac
VK phan lap dugc la da khang (Bang 3.5).

Bang 3.5. Két qua khang sinh d6 khuéch tan chung

Khang sinh Ti 1é dé khang (s6 ca, ti 1 %)
Cefoperazone 14 (63,6)
Ceftazidime 132 (80)
Ceftriaxone 68 (88,3)

Cefoperazon-Sulbactam 20 (16,8)

Cefepime 105 (75)

Piperacillin-Tazobactam 97 (64,2)

Imipenem 114 (70,8)
Meropenem 105 (63,2)
Ertapenem 15 (39,4)
Amikacin 87 (53,7)
Genetamycin 73 (70,1)
Ciprofloxacin 86 (77,4)
Levofloxacin 120 (71,8)
Colistin 2 (1,6)

Ghi chii: phan trim tinh theo dong.



61

3.8.2. Khang sinh d6 khuéch tan déi véi Acinetobacter spp

Acinetobacter spp nhay cam d6i véi colistin va cefoperazone - sulbactam 1an
luot 14 98% va 93% (Bang 3.6). Tuy nhién Acinetobacter spp khang v6i hau hét cac
khang sinh con lai duoc thuc hién khang sinh d6. Acinetobacter spp khang véi
nhom carbapenem bao gdm imipenem va meropenem trén 90%. VK nay con khang
piperacillin - tazobactam va cac cephalosporine thé hé ba va bén dén 95%. Hon nita
Acinetobacter spp con khang v6i nhom aminoglycoside bao gom amikacin va
genetamycin hon ba phan tu cac trudng hop. Ngoai ra Acinetobacter spp khang véi
ciprofloxacin va levofloxacin cling trén 90%.

Bang 3.6. Khang sinh d6 khuéch tan ddi v6i Acinetobacter spp

Khang sinh Ti 1 dé khang (s6 ca, ti 18 %)
Ceftazidime 68 (93,2)
Ceftriaxone 40 (95,2)

Cefoperazon-Sulbactam 3(4,3)

Cefepime 59 (93,6)

Piperacillin-Tazobactam 58 (95)

Imipenem 69 (93,2)
Meropenem 67 (90,5)
Amikacin 56 (77,8)
Genetamycin 37 (84,1)
Ciprofloxacin 40 (95,2)
Levofloxacin 65 (91,5)
Colistin 1(1,5)

Ghi chii: phan trim tinh theo dong.
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3.8.3. Khang sinh d6 khuéch tan d6i véi klebsiella spp

Klebsiella spp nhay cam ddi voi carbapenem bao gdm imipenem (69%) va
meropenem (80%). Ngoai ra ddi véi khang sinh nhom aminoglycoside bao gdm
amikacin va genetamycin, Klebsiella spp nhay cam v&i hai khang sinh nay 1an luot
la 95% va 72%. Hon nita Klebsiella spp nhay vdi cefoperazon - sulbactam 68%.
Chua ghi nhan truong hop nao Klebsiella spp khang véi colistin (Bang 3.7). Tuy
nhién Klebsiella spp khang ddi véi cefoperazone, ceftriaxone, ceftazidime,
cefepime va piperacillin - tazobactam tir 60% dén 80%. Bén canh dé ddi véi nhom
khang sinh fluoroquinolone, Klebsiella spp khang véi ciprofloxacin va levofloxacin
1an luot 14 53% va 57%. Ngoai ra Klebsiella spp khang véi ertapenem 46%.

Bang 3.7. Khang sinh d6 khuéch tan ddi véi klebsiella spp

Khang sinh Ti 1é dé khang (sb ca, ti 1¢ %)
Cefoperazone 11 (73,3)
Ceftazidime 29 (76,3)
Ceftriaxone 24 (82,7)
Cefoperazon-Sulbactam 4 (21)
Cefepime 23 (65,7)
Piperacillin-Tazobactam 25 (64,1)
Imipenem 10 (25,6)
Meropenem 7 (20)
Ertapenem 13 (46,4)
Amikacin 2 (5,1)
Genetamycin 5(27,8)
Ciprofloxacin 10 (52,6)
Levofloxacin 21 (56,7)
Colistin 0

Ghi chii: phan trim tinh theo dong.
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3.8.4. Khang sinh d6 khuéch tan d6i véi Pseudomonas spp

Pseudomonas spp nhay cam d6i véi colistin va piperacillin - tazobactam 1an
luot 12 95% va 68% (Bang 3.8). Tuy nhién ddi véi cac khang sinh cephalosporine
thé hé ba va bdn, cefoperazon - sulbactam, piperacillin - tazobactam, carbapenem
nhém hai, nhdm aminoglycoside va nhém fluoroquinolone, Pseudomonas spp
khang tir 60 dén 86%.

Bang 3.8. Khang sinh d khuéch tan ddi v6i Pseudomonas spp

Khang sinh Ti 1é dé khang (s0 ca, ti 1¢ %)
Ceftazidime 21 (72,4)
Cefoperazon-Sulbactam 12 (60)
Cefepime 13 (61,9)
Piperacillin-Tazobactam 9(32,1)
Imipenem 23 (79,3)
Meropenem 25 (86,2)
Amikacin 19 (65,5)
Genetamycin 16 (80)
Ciprofloxacin 20 (80)
Levofloxacin 22 (75,8)
Colistin 1(5,3)

Ghi chii: phan trim tinh theo dong.

3.8.5. Khang sinh dd khuéch tan ddi véi Escherichia coli va Burkholderia

cepacia

E. coli chua ghi nhan khang amikacin va nhay cam ddi v6i imipenem va
meropenem lan lugt 13 63% va 67%. Ngoai ra E. coli nhay ddi vé6i piperacillin -
tazobactam 56%. Tuy nhién E. coli khang cephalosporine thé hé ba va bén trén

70%, khang ciprofloxacin va levofloxacin trén 80%, khang genetamycin hon 60%
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Burkholderia cepacia nhay cam vdi ceftazidim, cefepime, piperacillin -
tazobactam, meropenem va levofloxacin trén 70%. Chua ghi nhan truong hop nao
Burkholderia cepacia khang cefoperazone - sulbactam. Tuy nhién Burkholderia

cepacia khang imipenem, amikacin va ciprofloxacin trén 70%.
3.8.6. Khang sinh d6 khuéch tan déi véi Staphylococcus aureus

Staphylococcus aureus nhay véi clindamycin gan 70%. Chua ghi nhan truong
hop nao Staphylococcus aureus khang vancomycin. Tuy nhién phan nua cac VK

Staphylococcus aureus phan lap dugc khang véi doxycillin.

3.8.7. Khang sinh dd khuéch tan ddi véi Enterobacter spp, Stenotrophomonas
maltophilia, Haemophilus influenzae, Serratia marcescens va Chryseobacterium

indologens

Chi c6 mot truong hop khang ceftazidime, ceftriaxone va piperacillin -
tazobactam ddi voi Enterobacter spp (n = 3). Pbi véi Stenotrophomonas
maltophilia ca hai truong hop déu khang imipenem, meropenem va amikacin.
Stenotrophomonas maltophilia nhay véi levofloxacin. Péi véi Haemophilus
influenzae nhay véi piperacillin - tazobactam, meropenem va levofloxacin. Béi véi
Serratia marcescens chua ghi nhan khang thudc. Poi véi Chryseobacterium

indologens khang imipenem, meropenem va amikacin.

3.8.8. Cac dang dé khang khang sinh ciia Acinetobacter baumannii, Klebsiella

pneumoniae va Pseudomonas aeruginosa

Khuynh huéng dé khang khang sinh cua A. baumannii, K. pneumoniae va P.
aeruginosa hinh thanh moét mang ludi da khang khang sinh. Mdi duong nbi giita hai
khang sinh dai dién cho tbi thiéu 5 trudng hop bi dé khang ca hai loai khang sinh
d6. Po day cua duong ndi hai khang sinh biéu hién cho mic d6 dé khang cua hai
khang sinh d6. Puong ndi giita hai khéng sinh cang day thi hai khang sinh d6 bi
khang cang cao. M&i nét tron dai dién cho téi thiéu 5 bénh nhan. Kich thudc cia
cac ndt cang 1on twong ung vai s6 lugng bénh nhan sir dung ca hai loai khang sinh

d6 cang nhiéu (Biéu dé 3.4).
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Biéu d6 3.4: Mang lu6i ctia da khang khang sinh di véi A. baumannii, K.

pneumoniae va P. aeruginosa

Ghi chu: Biéu d6 mang ludi da khang dbi voi Acinetobacter baumannii (A),

Klebsiella pneumoniae (B), Pseudomonas aeroginosa (C).
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3.9. Két qua khang sinh d6 MIC duwa trén E-test
3.9.1. Khang sinh d6 MIC déi véi Acinetobacter baumannii

Theo tiéu chuan khang sinh d6 dinh lwong MIC, hon phan nira cac trudng hop
Acinetobacter spp c6 MIC > 16 pg/ml dbi véi sulbactam. Ngoai ra, Acinetobacter
spp €6 MIC > 64 pg/ml hon hai phan ba trudng hop dbi véi amikacin (Bang 3.9).
Véi tiéu chudn MIC > 8 pg/ml, Acinetobacter spp dé khang dbi vé6i carbapenem
nhém 2 bao gdm imipnem va meropenem hon 90% va levofloxacin gan 90%. Pdi
v6i colistin, véi MIC > 4 pg/ml duge goi 1a khang. Nhu vay theo tiéu chuan nay thi
Acinetobacter spp khang colistin chua téi 2%. Tuy nhién, co6 dén 80% céc trudong
hop MIC cua colistin d6i véi Acinetobacter spp 1a duéi 0,125 pg/ml.

Bang 3.9. Két qua khang sinh d6 MIC ddi v6i Acinetobacter baumannii (n = 74)

Khéng sinh Nhay n (%) Trung gian n (%) Khang n (%)

MIC <16 pg/ml MIC = 32 pg/ml MIC > 64 pg/ml
Amikacin 12 (16,2) 10 (13,5) 52 (70,3)

MIC <4 pg/ml MIC = 8 pg/mi MIC > 16 pg/ml
Sulbactam 7 (9,5 26 (35,1) 41 (55,4)

MIC <2 pg/mi MIC >4 pg/mi
Colistin 73 (98,6) 1(1,4)

MIC<0,125 pg/ml MIC > 0,125 pg/ml
Colistin 59 (80) 15 (20)
MIC <2 pg/mi MIC = 4 pg/mi MIC > 8 ng/ml

Levofloxacin 4 (5,4) 4 (5,4) 66 (89,2)
Imipenem 3(4) 71 (96)
Meropenem 3(4) 2 (2,7) 69 (93,2)

Ghi chu: ti 1¢ phan tram tinh theo dong (trong qua trinh luu ching trudc khi thuc
hién khang sinh d6 MIC c6 mét chiing A. baumannii bi chét).
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3.9.2. Khang sinh a6 MIC déi véi Klebsiella Pneumoniae

Theo tiéu chuan khang sinh d6 dinh lwong MIC, chua ghi nhan trudng hop
nao K. pneumoniae khang amikacin va colistin (Bang 3.10). Tuy nhién, vdi tiéu
chuan khang sinh @6 MIC > 8 pg/ml duoc goi 1a khang ciia K. pneumoniae déi voi
imipenem, meropenem va levofloxacin. Theo tiéu chuin nay thi ba khang sinh trén
co ti 1é dé khang lan luot 14 23%, 7% va 59%. Ngoai ra, dbi v6i hoat chat sulbactam
don 1¢, clng véi tiéu chuan MIC > 16 pg/ml dugc goi 1a khang, thi khong c6 trudng
hop nao trong 39 trudng hop K. pneumoniae phan lap duoc con nhay dbi véi hoat
chat sulbactam.

Bang 3.10. Két qua khang sinh d6 MIC dbi voi K. Pneumoniae (n = 39)

Khéng sinh Nhay n (%) Trung gian n (%) Khéng n (%)

MIC<16 pg/ml  MIC=32 pg/ml MIC > 64 pg/ml
Amikacin 37 (94,9) 2(5,1) 0

MIC < 4 pg/ml MIC = 8 pg/ml MIC > 16 pg/ml
Sulbactam 0 0 38 (100)

MIC <2 pg/mi MIC =4 pg/ml MIC > 8 pg/ml
Colistin 38 (100) 0 0
Levofloxacin 16 (41) 0 23 (59)

MIC <1 pg/mi MIC = 2 pg/mi MIC > 8 pg/ml
Imipenem 26 (67) 4 (10) 9 (23)
Meropenem 30 (79) 5(13,1) 3(7,9

Ghi chi: ti 1& phan trdm tinh theo dong.
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3.9.3. Khang sinh d6 MIC dbi véi Pseudomonas aeruginosa (n = 29)

Véi tiéu chuan khang sinh d6 dinh luong MIC > 64 pg/ml dugc cho 1a dé
khang cua P. aeruginosa d6i v6i amikacin. Theo tiéu chuan nay thi P. aeruginosa
dé khang ddi v6i amikacin gan 60% (Béang 3.11). Trong trudng hop colistin, trén 29
chung P. acruginosa, khong c6 chung VK nao c6 MIC > 8 ng/ml. Hau hét cac
chung P. aeruginosa (28/29) déu c6 MIC < 2 pg/ml. Béi véi levofloxacin véi MIC
> 8 pg/ml duoc cho 1a dé khang cua P. aeruginosa. Theo tiéu chudn nay P.
aeruginosa dé khang d6i véi levofloxacin hon ba phan tu trudng hop. Tuong ty P.
aeruginosa khang ddi véi imipenem va meropenem ciing gan ba phan tu va bon
phan niam cac trudng hop. Véi tiéu chuan khang sinh d6 dinh lugng trén hop chat
sulbactam, khi P. aeruginosa c6 MIC > 16 pg/ml duoc cho la khang. Theo tiéu

chuan nhu vay, khong c6 trudng hop nio P. aeruginosa con nhay véi hop chat nay.

Bang 3.11. Két qua khang sinh d6 MIC dbi voi Pseudomonas aeruginosa

Khéang sinh Nhay n (%) Trung gian n (%) Khang n (%)

MIC <16 ug/ml  MIC= 32 pg/ml MIC > 64 pg/ml
Amikacin 10 (34,5) 2 (6,9) 17 (58,6)

MIC < 2 pg/ml MIC =4 pg/ml MIC > 8 pg/ml
Colistin 28 (96,5) 1(3,5) 0
Levofloxacin 5 (17,2) 2 (6,9) 22 (75,9)
Imipenem 6 (20,7) 1(3,4) 22 (75,9)
Meropenem 5(17,2) 24 (82,8)

MIC < 4 pg/ml MIC = 8 pg/ml MIC > 16 pg/ml
Sulbactam 0 0 29 (100)

Ghi chi: ti 1& phan trdm tinh theo dong.
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3.9.4. Khang sinh d6 MIC d@éi véi Escherichia coli

Theo tiéu chuan khang sinh do dinh lugng, MIC > 64 pug/ml dong nghia véi
Escherichia coli dé& khang d6i véi amikacin. Theo tiéu chuan nay thi két qua cho
thiy khong c6 trudng hop nao Escherichia coli dé khang ddi véi amikacin (Bang
3.12). Béi véi levofloxacine, tat ca 9 truong hop phan 1ap duoc Escherichia coli,
déu c6 két qua khang sinh db dinh luong MIC > 8 pg/ml. Tuong tu voi tiéu chudn
khang sinh do dinh luong, voi gid tri MIC > 8 pug/ml 1a dé khang d6i voi imipenem.
Nhu vy két qua cho thdy c6 téi 3/9 truong hop Escherichia coli dé khang d6i véi
imipenem. Véi tiéu chudn twong tir khi ap dung cho meropenem thi ti 1& nay chi co

1/9 trudng hop Escherichia coli dé khang ddi véi meropenem.

Bang 3.12. Két qua khang sinh d6 MIC dbi vai Escherichia coli

Khéang sinh  Nhay n, (%) Trung gian n, (%) Khéang n, (%)

MIC <16 pg/ml  MIC= 32 pg/mi MIC > 64 pg/ml
Amikacin 8 (89) 1(11,1) 0

MIC <4 pg/ml MIC = 8 pg/mi MIC > 16 pg/ml
Sulbactam 0 0 9 (100)

MIC <2 pg/mi MIC = 4 pg/mi MIC > 8 pg/ml
Colistin 8 (89) 0 1(11,1)
Levofloxacine 0 0 9 (100)

MIC <1 pg/mi MIC =2 pg/ml MIC >4 pg/ml
Imipenem 6 (66,7) 0 3(33,3)
Meropenem 7(77,8) 1(11,1) 1(11,1)

Ghi chi: ti 1& phan trdm tinh theo dong.
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3.9.5. Khang sinh @6 MIC ddi véi Burkholderia cepacia

Véi tiéu chuan khang sinh d6 dinh luong MIC > 64 pg/ml la Burkholderia
cepacia khang ddi v6i amkacin. Theo tiéu chuin nay thi Burkholderia cepacia c6
t5i ba phan tu truong hop khang v6i amikacin (Bang 3.13). Péi vai sulbactam,
Burkholderia cepacia c6 gan 1/3 truong hop MIC > 16 pg/ml. Tuy nhién véi tiéu

chuan MIC > 16 pg/ml, c6 3/8 truong hop imipenem vuot mirc tiéu chudn nay. D6i

véi levofloxacin, ¢6 3/8 truong hgp Burkholderia cepacia c6 MIC > 8 pg/ml.

Bang 3.13. Két qua khang sinh ¢6 MIC dbi voi Burkholderia cepacia

Khéang sinh  Nhay n, (%) Trung gian n, (%) Khéng n, (%)

MIC <16 pg/ml  MIC= 32 pg/mi MIC > 64 pg/ml
Amikacin 2 (25) 0 6 (75)

MIC <4 pg/ml MIC = 8 pg/mi MIC > 16 pg/ml
Sulbactam 3 (43) 2 (28,5) 2 (28,5)

MIC <2 pg/mi MIC = 4 pg/mi MIC > 8 pg/ml
Colistin 0 1(14,3) 6 (85,7)
Levofloxacine 4 (50) 1(12,5) 3(37,5)

MIC <4 pg/mi MIC =8 pg/mi MIC > 16 pg/mi
Imipenem 0 5 (62,5) 3(37,5)
Meropenem 6 (85,7) 1(12,5) 0

Ghi chii: ti 1& phan trdm tinh theo dong.
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3.9.6. Khang sinh dd MIC dbi véi Enterobacter spp (n = 3), Stenotrophomonas
maltophilia (n = 2), Haemophilus influenzae (n = 1) va Chryseobacterium

indologens (n =1)

Dbi v6i Enterobacter spp: chua ghi nhan truong hop nao khang amikacin,

levofloxacin, imipenem va meropenem.
Déi véi Stenotrophomonas maltophilia: chi nhay véi colistin va levofloxacin.

Dbi voi Haemophilus influenzae va Serratia marcescens: chua ghi nhan khang

amikacin, levofloxacin, imipenem va meropenem.

DPbi v6i Chryseobacterium indologens: khang amikacin, imipenem va

meropenem.
3.9.7. S6 khang sinh bi dé khang

Trong séu loai khang sinh thyc hién khang sinh 6 MIC bao gém: amikacin,
colistin, imipenem, levofloxacin, meropenem va sulbactam. Péi véi A. baumannii:
ti 1€ chi khang mot trong sau khang sinh nay la 1,4%, khang hai khang sinh la 2,7%,
khang ba khang sinh 14 12%, khang b6n khang sinh 1a 35% va khang v6i nam khang
sinh 14 43%. Nhay hoan toan trong sau khang sinh trén 13 4% (Biéu dd 3.5 A). Déi
v6i K. pneumoniae: ti 1& khang mot trong bon khang sinh amikacin, imipenem,
levofloxacin va meropenem la 30%. Tuong tu khang hai khang sinh 1a 25%, khang
tir ba dén ca bén khang sinh 1a 2,5%. Ti 1¢ nhay hoan toan cho ca bon loai khang
sinh nay 1a 60% (Biéu dd 3.5 B). P6i vai P. aeroginosa: Ti 1é khang bon trong sau
khéang sinh nay la 60%, khang ndm khang sinh 1a 40%, chi khang ba khang sinh 1a
31%, khang hai khang sinh 1a 34% va khang véi mot khang sinh 14 25%. Nhay hoan
toan trong sau khang sinh trén 12 8% (Biéu dd 3.5 C).
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pneumoniae (B), P. aeruginosa (C).
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3.10. Két qua PCR tim gene khang thudc

3.10.1. Phan b gene khang thudc phat hién dwoc tir cac VK Acinetobacter

baumannii, Klebsiella pneumoniae va Pseudomonas aeruginosa

Dbi véi Acinetobacter, ba gene khang thudc phat hién nhiéu nhét 1a TEM,
SPM, va SHV. Déi véi Klebsiella, gene BIC phat hién nhiéu nhit (Bang 3.14).

Bang 3.14. Phan bd gene khang thudc phat hién duoc

Gene khang thubc Acinetobacter Klebsiella Pseudomonas
N (%)

TEM (964bp) 23 (39,6) 6 (13,9) 0

SPM (271 bp) 14 (22.4) 9 (20,9) 0

SHV (790bp) 9 (15,5) 6 (13,9) 1 (20)

BIC (537 bp) 3(5,1) 15 (34,9) 0

IMP (232bp) 3(5,1) 4 (9,3) 2 (40)

KPC (798 bp) 3(5,1) 0 0

NDM (621 bp) 2 (3,4) 0 2 (40)

OXA (438 bp) 1(1,7) 1(6,9) 0
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3.10.2. Méi lién quan giira gene khang thudc va dé khang khang sinh

MGéi lién quan gitta gene khang thudc phat hién & ba loai VK thuong gip gay

VPTM véi khang thudc trén 1am sang déu khong c6 y nghia thong ké (Bang 3.15)

Bang 3.15. Moi lién quan giita gene khang thudc va dé khang cac khang sinh

Gene  Amikacin Levofloxacin Imipenem  Meropenem  Sulbactam
OR (KTC 95%)
IMP NA NA NA 2,22 NA
0,08-57,9
KPC 2,94 1,94 1,67 NA 1,29
0,13-65 0,06-56,9 0,05-58,3 0,17-9,84
OXA NA NA NA NA NA
NDM1 NA 1,67 1,48 1,57 4,55
0,05-91,13 0,03-62,8 0,25-9,67 0,22-94,14
SPM 2,65 1,17 3,68 NA 1,65
0,46-15,17 0.18-7,76 0,19-71,1 0,49-5,51
BIC NA NA NA 14 NA
0,31-6,31
TEM 1,08 2,03 1,32 NA NA
0,32-3,67 0,33-12,51 0,19-9,08
SHV NA NA NA 2,22 1,17
0,08-57,9 0,3-4,73

Ghi chu: NA: not applicable: khong ap dung
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3.11. Két qua diéu tri
3.11.1. Két qua diéu tri chung
Bang 3.16. Két qua ngudi bénh ra khoi khoa chung (n = 220)

Ra khéi khoa N (%)
Xuét thuong 9 (4,1)
Chuyén khoa 60 (27,3)
Chuyén vién 2 (0,9)
Xuét ning 94 (42,7)
Tr vong 55 (25)
Tong s6 220

3.11.2. Két qua diéu tri theo nhém

Bang 3.17. Két qua diéu tri (n = 220)

Két qua diéu tri N (%)
Thanh cbng 69 (31,4)
That bai 151 (68,6)

Ghi cha:
Thanh céng = xuét thuong + chuyén khoa
Thét bai = chuyén vién + xuat ning + tir vong
Ti 1&¢ tir vong & bénh nhan nhiém Acinetobacter baumannii, Klebsiella

pneumoniae va Pseudomonas aeruginosa lan luot 1a 67%, 60% va 55%. Tuy nhién

su khac biét nay khong c6 y nghia thong ké.
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Chuong 4: BAN LUAN

VPTM la mét thach thirc toan cdu, nhat 1a cac qudc gia A Chau trong dé c6
Viét Nam. VPTM 1a nguyén nhan hang dau gay ting ti 1& tir vong, kéo dai thoi gian
nam vién va tang chi phi diéu tri. VPTM duoc chan doan dua vao 1am sang va bé‘lng
chtng vé vi sinh. Noi soi phé quan ng mém 1a cach t6t nhat dé tiép can duong ho
hap duéi mot cach chinh xac va hiéu qua. Cho dén hom nay noi soi phé quan két
hop cdy dam dinh luong duoc xem la tidu chuan vang trong chan doan VPTM trén
lam sang [41]. Hau hét cac NC vé VPTM la dya vao hit dam qua noi khi quan, ciy
dam ban dinh luong va phan it 1a ciy dam dinh lwong [2], [5], [8], [11], [16]. Hién
nay dinh danh VK dua vao vi sinh kinh dién nhu nhuém Gram, nudi céy va cac
phan tng sinh hoa 1a tiéu chuan vang. Cho dén hém nay, hau hét cac NC trong nudc
phan 1ap VK 1a dua vao kiéu hinh. Khang sinh d6 khuéch tan trong thach cua céac
dia gidy c6 tam khang sinh 12 mot thir nghiém khang sinh d6 chuan muc, thudng qui
[19]. Khang sinh d6 dinh lwong xac dinh néng do wc ché ti thiéu (MIC) duogc
khuyén cdo hién nay danh cho cic VK giy bénh da khang nhét 1a cac VK gay
VPTM [27], [61]. Hién nay trong nudc cac NC xac dinh tac nhan VK gay VPTM
dua trén ndi soi phé quan tai givong chua duoc 4p dung thuong qui [5], [18]. Tuy
nhién viéc hut ddm qua ndi khi quan két hop cdy dam dinh luong duoc ap dung phd
bién hon [16], [86], [87]. Hon nita viéc thyc hién khang sinh d6 xac dinh MIC cua
cac VK phan 1ap duoc bang que E-test chua duoc ap dung pho bién [13]. Ngoai ra
viéc dinh danh VK duya trén giai trinh ty thé hé méi lon Torrent PGM va tim gene
gy khang thudc chua c6 s6 lidu day du. Chung t6i da tién hanh NC nham xé4c dinh
tac nhan VK gay VPTM va gene khang thudc tai cac khoa Hoi Stre Tich Cuc Chéng
Poc, Phau Thuat Gay Mé Hoi Sirc va phong dot qui khoa Noi Than Kinh bénh vién
Nhan Dan Gia Dinh. Bénh nhin nghi ngd VPTM trén 1am sang dugc nodi soi phé
quan tai givong két hop cdy dam dinh luong dé tai khang dinh VPTM. Thuc hién
khang sinh ¢6 MIC bang que E-test va dinh danh VK bang giai trinh ty gene 16S-
rRNA trén hé théng Ion Torrent PGM va tim gene khang thudc.
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Dua vao vi sinh kinh dién chung t6i dinh danh duoc 11 loai VK khac nhau
nhu 1a tdc nhan tha pham gady VPTM. Tuy nhién dya vao giai trinh tu gene 16S-
rRNA trén hé thdng Ion Torrent PGM, chiing t6i phat hién duoc 99 lodi VK khéc
nhau. T4t ca cac loai VK phat hién duoc bang phuong phap vi sinh truyén thong
déu duoc thuc hién khang sinh dd khuéch tan trén thach cua cac dia gifiy cO tAm
khang sinh. Ngoai ra tit ca cac VK dinh danh duya trén kiéu hinh nay déu duoc thuc
hién khang sinh d6 dinh lugng MIC trén cac que E-test. Ba tic nhan VK gay VPTM
phd bién nhit da duoc xac dinh 1a A. baumannii, K. pneumoniae va P. aeruginosa.
Duya trén két qua khang sinh do thi ba VK vira ké trén khang hau hét cac khang sinh

duoc thuc hién khang sinh da, ngoai trur colistin.

Tuy nhién d6i voi K. pneumoniae con nhay cao voi nhom carbapenem. Ciing
trén ba VK chinh yéu gdy VPTM vira ké trén dugc thyc hién PCR tim gene khang
thudc. Cac gene TEM, SPM va SHV chiém ti 18 cao & A. baumannii. BIC va SPM
1a hai gene phat hién dugc nhiéu nhat d6i voi K. pneumoniae. Déi véi P. aeruginosa
phat hién hai truong hop mang gene IMP va NDMI1. Mic du cac gene khang thudc
da duoc phat hién trén cac VK chinh yéu gay VPTM. Nhung khong tim thay c6 mbi
lién quan c6 ¥ nghia théng ké giita gene khang thubc va dé khang khang sinh trén

l[&am sang.
4.1. Pinh danh vi khuan
4.1.1. Dya trén vi sinh kinh dién

Qua 11 thang (tir 11/2014 dén 9/2015), chung toi da ciy dinh luong dich ria
phé quan phé nang cua 220 bénh nhan (bang 3.1). Két qua cho thiy c6 164 bénh
nhan duong tinh v&i mau dam thoa tiéu chuan > 10* cfu/ml. Theo phuong phéap dinh
danh dya vao kiéu hinh: nhuém Gram, nudi céy, dac tinh moc cua VK va cac phan
ung sinh hoa. Chung t6i phan 1ap dugce 177 VK, chia thanh 11 loai . Trong d6 c6 13
truong hop phan 1ap duoc hai loai VK khac nhau trén cung mot bénh nhan.
Acinetobacter spp 1a tic nhan gdy VPTM duogc phan 14p nhiéu nhat gan phan nira

cac truong hop (n = 75). Ké dén 1a Klebsiella spp chiém gan mot phan tu cac trudng
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hop (n = 39). VK thudng gip tht ba 1a P. aeruginosa gan mot phan sau cac trudng
hop (n = 29). S liéu cua chung t6i cho thdy cac tac nhan VK thuong gip giy
VPTM la Acinetobacter spp, Klebsiella spp, P. aeruginosa, E. coli, Enterobacter
spp va Staph aureus. Ngoai ra, ching tdi con dinh danh dugc cac tac nhan VK khac
nhu nhom VK khong 1én men duong: Burkholderia cepacia (0 =
8), Stenotrophomonas maltophilia (n = 2), Chryseobacterium indologens (n = 1) va
nhom VK duong rudt Serratia marcescens (n = 1) (bang 3.2). Pay la cac nhom VK
rat it hodc khong dugc ghi nhan trude day cua cac NC trong nude [2], [5], [7], [8],
[11], [16], [17].

S6 lidu trén cua ching toi ciing can dit ra trong bdi canh ciia cac NC khéc
truée ddy. Nhu chinh NC cua chung t6i vao nim 2011 (tir thang 01 dén thang 09),
trén 87 bénh nhan tai khoa ICU ndi bénh vién Nhan Dan Gia Dinh. NC nay phan
lap duogc tat ca 29 VK chia thanh 04 loai. Trong d6 Acinetobacter spp chiém ti 1¢
cao nhit gan ba phan tu cac trudng hop (n = 20). Chiém ti 1& cao thir hai va thi ba
la K. pneumoniae va Enterobacter spp. Tuy nhién hai lodi VK nay chiém khoang
mot phan muoi cac truong hop. Con lai P. aeruginosa chi c6 mot trudng hop. Tt
ca bénh nhan trong NC nam 2011 chi phan lap dugc mét loai VK [5]. Vi NC trude
day, tuy trong cung mdt bénh vién, nhung cac bénh nhan dugc tuyén chon tur ICU
ndi duy nhat. Cac bénh nhan dugc tuyén chon vao NC khong nam trong méi trudng
ngoai khoa. Do d6 két qua c6 thé ly giai mot phan I chi phan lap ra cac VK Gram
am. Trong NC nay (2014) ching toi c6 tuyén chon gan mot phan nim sb bénh nhan
(n = 43) tir khoa Phau Thuat Gay Mé Hoi Sirc. Ngoai ra trong NC 2014 ching toi
tuyén chon 220 bénh nhén so véi 87 bénh trong NC nam 2011. Do d6 kha ning phat
hién duge s6 loai VK nhiéu hon: 177 VK chia thanh 11 loai khac nhau so véi 29
VK chia thanh 4 loai. Tuy chiing t6i da tién hanh NC ¢ hai thoi diém khac nhau, &
cung mdt bénh vién, nhung tgu chung lai mot diém giéng nhau la Acinetobacter

baumannii 13 tac nhan gy VPTM ludn chiém ti 1é cao nht.

Hon nira theo NC gén day duoc thuc hién tai khoa ICU va Hoi Stre Ngoai
Than Kinh bénh vién Chg Riy tir thang 10/2013 dén 06/2014. S6 liéu cua NC nay
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d3 cho thdy phan lap dugc 57 VK chia thanh 5 lodi khac nhau. Trong dé
Acinetobacter spp chiém ti 1& cao nhéat gan hai phan ba cac truong hop. Chiém ti 18
cao tiép theo 1a S. aureus hon mot phan tu cac trudng hop [16]. A. baumannii 13 tac
nhan VK giay VPTM chiém ti 1¢ cao nhat trong sb cac tac nhan VK gay VPTM phan
1ap duoc. Lai mét 1an nira két qua tir NC cua tac gia Tran Dinh Phung cho thiy tac
nhan VK gay VPTM A. baumannii la dang quan tdm. Mic du hai NC dugc thuc
hién & hai bénh vién khac nhau. Ngoai ra ti 1¢ VK S. aureus phéan 1ap duoc chiém ti
1¢ cao hon so véi NC cua chung t6i (hon mét phan tu so véi dudi mot phan mudi).
Mic du thoi gian thd may trude khi dugc chan doan VPTM trén 1am sang trong NC
ctia chiing toi ¢o trung vi 1a 16 ngay. Su khac biét vé phan traim VK Gram duong
nay c6 thé ly giai sau. Thir nhat mau NC cia ching t6i phan 16n nguoi bénh nam
diéu tri tai ICU noi (hon hai phan ba trudng hop), c6 lién quan dén bénh Iy noi
khoa. Khoa Héi Strc Ngoai Than Kinh bénh vién Chg Ray hau hét ngudi bénh cé
lién quan dén chan thuong so nio, lién quan dén phiu thuat. Pidu nay ly giai duoc
phan nao tac nhan VK giay VPTM chiém ti 1¢ cao thi hai 14 S. aureus, khong phai
K. pneumoniae nhu trong NC cta chung t6i. Thir hai la do tinh dac thu cua ting
khoa ICU mot ctia tirng bénh vién khac nhau, ma dac diém tac nhan VK gay VPTM
cd thé khac nhau. Tuy nhién c6 mot dic diém chung 14 tac nhan gdy VPTM chiém ti
1¢ cao nhat van 1a Acinetobacter spp. Ngoai Acinetobacter spp va S. aureus, K.
pneumoniae va P. aeruginosa ciing la cac tac nhan VK Gram am pho bién nhat gay
VPTM nhu trong NC cua ching toi [16].

S6 liéu NC cua chung t6i mot 1an nita cling nhat quan véi NC tai bénh vién
Bénh Nhiét D6i thanh phd Ho Chi Minh. Theo sé liéu ciia NC nay, qua 11 nam (tir
2000 dén 2010) cho thay ba tac nhan VK gdy VPTM hang dau 1a A. baumannii, K.
Pneumoniae va P. aeruginosa [79]. Theo NC nay thi ti 1¢ A. baumannii gdy VPTM
tang dan theo thdi gian nhat 13 trong nhiing nim gan day. Vao nam 2000 phan lap
dugc 6 truong hop nhiém A. baumannii. Nam 2001 va 2002 sb lugng VK A.
baumannii phan lap duoc 13 17 va 19 truong hop. Dén nim 2010 phan lap duoc 35
truong hop VPTM do A. baumannii [79]. Gan day, mot NC khac ciing duoc lap lai
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tai khoa ICU ngudi 16n bénh vién Bénh Nhiét DGi thanh phé HO Chi Minh tir
11/2014 dén 1/2016 [15]. Két qua NC cho thay ba tac nhan VK gay VPTM thuong
gip nhat duoc xac dinh ciing 13 A. baumannii, K. Pneumoniae va P. aeruginosa.
Hon nira A. baumanni ciing 14 tac nhan gdy VPTM ting dan theo thoi gian dua trén
cac NC tai bénh vién Chg Riy. S6 liéu nay cho thay ti 16 VPTM do A. baumannii
chiém chua diy mot phan nim cac trudng hop vao nam 2001 [8]. Nhung ti 16 nhiém
VK A. baumannii ting 1én hon mot phan ba truong hop vao nim 2004 [17] va gan

hai phan ba trudng hop vao nam 2010 [11].

Nhu vay, A. baumannii dugc xem la tdc nhan chinh, thuong gap va ngay
tang dan trong nhitng nam vira qua. Khi cac NC xéac dinh tac nhan VK gay VPTM
dwa vao vi sinh kinh dién, dinh danh VK gay bénh dya vao kiéu hinh. Day ciing 1a
moi quan tdm hang dau cua cac bac si 1am sang ciing nhu nhitng nguoi quan Iy

trong linh vuc kiém soat nhiém khuan.

Két qua NC cua ching toi cho thay ba tac nhan VK phan 1ap duoc pho bién
nhat tr cic bénh nhan VPTM Ia A. baumannii, K. pneumoniae va P. aeruginosa.
Két qua NC nay duoc tai khang dinh lai mot 1an nita tir cac NC khac véi qui mo 16n
hon, trén toan qudc ciing cho két qua twong tu [86], [87]. Hon nita két qua NC cua
chung 6i cling thdng nhat voi két qua NC cua tac gia Nguyén Hitu Thong va cong
su. NC nay thuc hién tai bénh vién Bach Mai tir 09/2009 dén 08/2011 dua trén 77
bénh nhén thoa tiéu chuan chon vao NC. Két qua cho thiy ba tic nhan VK gay
VPTM phé bién nhat van 1a A. baumannii, K. pneumoniae va P. aeruginosa [18].
Ngoai ra két qua NC cua ching toi con nhat quan véi két qua NC cia tac gia
Nguyén Gia Binh va cong su. NC nay cling dugc thuc hién tai ICU bénh vién Bach
Mai tir ngay 15/8/2014 dén ngay 15/1/2015 trén 28 bénh nhan. Trong d6 c6 26 bénh
nhan dugc xac dinh 1a VPTM. Két qua cho thay ba tac nhan VK phd bién nhat phan

1ap dugc cing l1a A. baumannii, K. pneumoniae va P. aeruginosa [30].

Ngoai ra s0 li¢u ctia chung t6i cling nhat quan véi so liéu NC tai bénh vién

King Fahah Hofuf, Saudi Arabia [78]. Theo sé liéu caa NC nay, ti 16 VK phan lap



81

dugc cao nhat van 1 Acinetobacter spp chiém gan hai phan ba cac truong hop. Diéu
nay tai khang dinh lai moét 1an nita, tic nhan VK gdy VPTM chu yéu van la
Acinetobacter spp trong gan hai thap nién qua [5], [7], [11], [16], [17], [78], [79].

Tuy nhién, theo NC ctia nhom tac gia Maksum Radji, thye hién NC tai khoa
ICU bénh vién Fatwamati, Jakarta, Indonesia tir 2/2009 dén 3/2010 [74]. Theo NC
nay, trén 385 mau cdy, trong d6 gan chin muoi phan trim cic mau cdy VK duoc hit
ra tir dudong ho hip cua bénh nhan ICU. Cac mau cdy con lai duoc 13y tir dudng
tiéu, vét mo, mau va dich 6 bung. Két qua cdy cho thiy duong tinh gan hai phan ba
cac truong hop (n = 249). Ngoai ra két qua vi sinh ciing cho thiy phan 1ap dugc 20
loai VK khac nhau. Trong d6 c6 ba loai VK thuong gip nhét 1a P. aeruginosa
chiém gin mot phan ba cac trudng hop (n = 66). Thu hai va tha ba 1a K.
pneumoniae va S. epidermidis chiém gan mot phan nam cac truong hop (n = 38 va
37). Vé s6 luong loai VK phan lap dugce da dang hon so voi NC cua chiing toi, 20
loai so véi 11 loai. Tuy nhién VK phan lap dugc chiém ti 1& cao nhat 1a P.
aeruginosa, khong phai 1a A. baumannii. Piéu nay c6 thé ly giai 1a do dic trung
cong dong VK gay VPTM ¢ timg don vi ICU cua timg bénh vién khac nhau. Cac
VK Gram am dé moc nhu Enterobacter spp, Klebsiella spp, A baumannii,
Pseudomonas spp ciing dugc phan 1ap nhu trong NC cta ching t6i. Hon nira trong
NC ctia nhém tac gia Maksum Radji con dinh danh duoc cac truc khuan Gram am
yém khi Serratia liquefaciens, dinh danh dugc céac truc khuan Gram am yém khi tiy
nghi Proteus mirabilis, Raoutella ornithinolytica. Mat khac két qua NC tai ICU
bénh vién Fatwamati con xac dinh dugc lién cau Gram dwong yém khi tuy nghi
Streptococcus group A. Trong NC cua ching t6i, cac mau dich rira phé quan phé
nang duoc chuyén chd, phan lap va nudi cdy trong moi trudng hiéu khi. Do do,

trong NC cua chung t6i khong phat hién duoc cac loai VK yém khi.

Hon nita, két qua NC ciia chung toi mot phan nao d6 khong twong dong véi
két qua NC cua tac gia Pierre Dore va cong su. NC nay duoc tién hanh tir 1/1989
dén 12/1992 trén 415 bénh nhan. TAt ca bénh nhan trai qua 494 1an noi soi phé quan

kém thyc hién chai phé quan c6 nong bao v¢ qua ndi khi quan duong miéng, duong
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mili va khai khi quan. Tit ca cac mau dam duoc chuyén chd va nudi ciy trong ca
hai méi truong hiéu va yém khi. Trong d6 ¢6 130 bénh nhan dugc xac dinh VPTM
dura vao tiéu chuan > 103 cfu/ml dwa vao phan tich. Bao gém 49 bénh nhén tir ICU
ndi, 81 bénh nhan ti ICU ngoai (34 Phau Thuat Tim, 31 Ngoai Bung va 16 Ngoai
Chinh Hinh) [45]. Két qua vi sinh cho thiy c¢6 100 miu chi phan lap dugc cac VK
hiéu khi. Trong d6 ba tac nhan VK phd bién nhat 1 S. aureus, A. baumannii va P.
aeruginosa. Nhu vy VK phéan 1ap dugc chiém ti 18 cao nhat khong phai 1a A.
baumannii nhu trong NC cua ching t6i. Su khac biét nay c6 thé Iy giai nhu sau.
Thi nhét 13 do quan thé NC khac nhau. Phan 16n (gan hai phan ba cac trudng hop)
bénh nhan dugc tuyén chon vao NC nam trong méi truong ngoai khoa. Thir hai c6
thé 1a do dic diém cong dong vi sinh khac nhau giita cac don vi ICU. Ngoai ra sd
liu tir NC ciia tac gia Pierre Dore va cong su cOn cho thay ¢6 30 bénh nhan (chiém
gan mot phan tu cac truong hop) co két qua cay duong tinh vai VK yém khi. Trong
s6 30 truong hop ciy cho két qua dwong tinh v6i VK yém khi, c6 26 bénh nhan
(gan chin phan muoi) déng nhiém véi VK hiéu khi. Chi c¢6 4 bénh nhan con lai ¢6
két qua ciy cho thdy nhiém mét loai VK yém khi duy nhat. Ngoai ra két qua NC
con cho thdy khong c6 sy khac biét c6 y nghia d6i vai nhidm VK yém khi gifta cac
khoa ICU. Mit khéc, hon phan nira (18/30) bénh nhan nhiém VK yém khi c6 thd
may qua 6ng ndi khi quan duong miéng. Trong NC cta ching toi tat ca cac bénh
nhan déu thd may qua ndi khi quan dudng miéng. Ngoai ra cac truong hop dong
nhiém chi 13 cac VK hiéu khi Gram duong va hodc Gram am. Trong diéu kién hién
nay, khoa Vi Sinh cta bénh vién Nhan Dan Gia DPinh khong thuc hién dinh danh
VK yém khi mét cach thuong qui. Ciing gidng nhu cac khoa Vi Sinh cia cac bénh
vién khéc trong Thanh Phé va ca nude, ngoai nhitng trudng hop dic biét do nhu cau
chi dinh ctia cc bac si 1am sang vé cdy VK trong mdi truong yém khi. Con lai hau
hét cac mau duoc thuc hién tai cac khoa vi sinh trong ca nudce déu thuc hién céy
thudng qui trong mdi truong hiéu khi. Mot nguyén nhan khac 1a do diéu kién co so
vat chit chua duoc trang bi déy du va déng bo, hon nita gia thanh cua viéc dinh

danh VK yém khi cao hon nhiéu so véi dinh danh VK hiéu khi thuong qui. Trong
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NC nay ctia chung t6i da thuc hién dinh danh VK theo vi sinh kinh dién. Ching toi
ap dung k¥ thuat dinh danh dua trén kiéu hinh nhu nhuém Gram, nudi cdy, dic tinh
moc va cac phan Ung sinh héa. Dya vao vi sinh kinh dién nhu thé, thuc hién nudi
cAy va phan 1ap trén cac chung VK trong méi trudng hiéu khi, d& moc. Do d6 chung
t61 khong phét hién dugce cac VK yém khi. Dy ciing 13 diém han ché cua vi sinh
kinh dién va ciing 1a diém han ché cta dé tai. Do d6 cac phuong phap méi, hién dai
hon trong viéc dinh danh VK khong thong qua ciy trén cic bénh nhan nghi ngd
VPTM can dugc ap dung va phat trién.

4.1.2. Pinh danh VK dua vao gidi trinh tu trén hé thong Ion Torrent PGM

Qua hai lan chay giai trinh tu trén 192 mau DRPQPN, trong dé c¢6 168 mau
ciy duong va 24 miu cy am, két qua cudi cung thu duoc 76 miu. Tir 76 mau nay
ching t6i dinh danh duoc 388 VK chia thanh 99 loai. S6 loai phat hién duoc nhiéu
nhat trén mot mau dich rira phé quan phé nang 1a 32 loai. SO loai phat hién dugc it
nhat trén mot mau dich rira phé quan phé nang 12 1 loai. Bay loai VK pho bién nhat
la Acinetobacter spp, Pseudomonas spp, prevotella spp, Staphylococcus spp,
Klebsiella spp va Haemophilus spp va Burkholderia spp. Trong do Acinetobacter
spp chiém ti 1¢ cao nhét, hai muoi phan trim cac truong hop. Chiém ti 1& cao tiép
theo 1a Pseudomonas spp va prevotella spp, chiém mudi phan trim céc truong hop.
Cac VK con lai chiém ti 1& dudi muoi phan tram cac truong hop. Nhu vay cho du
dinh danh VK bang kiéu hinh hay giai trinh ty déu cho thay két qua ciing khong
khac nhau. D6 1a cac loai VK Acinetobacter spp van phd bién nhat. Diéu nay tai
khang dinh mot 1an nita 13 Acinetobacter spp, phai néi 1a mot tac nhan dang duogc

quan tam trong viéc xac dinh VK gay VPTM trén 1am sang hién nay (phu luc: 10).

Tuy nhién viéc xac dinh hé vi sinh trén cac bénh nhan thé may tai cac khoa
ICU ctia bénh vién Nhan Dan Gia Dinh ciing nén dit vao bdi canh cia cac NC khac
trén thé gigi. Mot trong nhitng NC can dugc dit ra & day 1a NC ciia nhom tac gia
Ryan M. Huebinger. NC dugc thyc hién trén 12 bénh nhan sau chin thuong nim

diéu tri tai khoa ICU ngoai cua bénh vién Parkland Memorial, Dallat, Texas, Hoa
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Ky [53]. Bénh nhan duoc x4c dinh chan doan VPTM dua trén thang diém CPIS > 6.
Pam dugc hat qua ndi khi quan, phuong phap li trich DNA bang cot, giai trinh tu
trén hé thdng Pyrosequencing. Két qua cho thiy sé chung va loai phat hién duoc 1a
15 lodi. Bao gdm céac tryc khuan Gram am khong 1én men duong nhu P.
aeruginosa, Pseudomonas spp, Stenotrophomonas maltophilia, Stenotrophomonas
spp. Céc VK dudng rudt Gram am nhu Klebsiella spp, Escherichia spp. Nhom cau
khuan Gram duong nhu S. aureus, Streptococcus anginosus, Streptococcus spp.
Ngoai ra con c6 cac loai khac Mycoplasma spp, Haemophilus influenzae,
Haemophilus spp, Prevotella spp, Ruminococcus spp, Methylomicrobium spp. Sé
loai phat hién dugc nhiéu nhat bang Pyrosequencing trén mot mau dam duoc hut
qua ndi khi quan 12 14 10ai. So v6i NC cta chung t6i, tong sb loai phat hién duoc 1a
99 1oai. S6 loai nhiéu nhét duge phat hién trén mdt bénh nhan duoc chan doan VP
tho may 1a 32 loai VK khéc nhau. Su khac biét nay c6 thé duoc ly giai nhu sau. Thir
nhat bénh nhan trong nhém NC ctia chung t6i déu 1a 16n tudi (tudi trung binh 1a 71),
c6 nhiéu bénh nén man tinh kém theo. Trong d6 THA, PTPD, suy thin man va
COPD 14 bon bénh nén thudng gip nhit. Thoi gian trung binh nam & ICU trudce khi
dugc chan doan VP thd may trén 1am sang 1a 11 ngdy. P9 tudi trung binh trong
nhoém NC cua tac gia Ryan M. Huebinger va cong sy 1a 46 tudi. Hau hét bénh nhan
trong nhdm NC nay déu khoe manh trudc d6, khong c6 nhiéu bénh nén man tinh.
Thur hai 1a do moi truong vi sinh ¢ tung khoa ICU khac nhau. Céc khoa ICU ¢ céc
nudc tién tién déu co ting phong riéng biét. Mdi bénh nhan nim trong mot phong
cach li dat tiéu chuan. Hau hét dung cu cua timg phong déu danh riéng biét cho
bénh nhan d6 ma tho6i. Moi truong ICU khong qua tai nhu cac khoa ICU tai bénh
vién Nhan Dan Gia Dinh. Hon nita trong mau NC cta ching ti ¢ dén 24 (13,2%)
bénh nhan c6 tién st COPD. Cac bénh nhan nay, hau hét 13 nhap vién nhiéu lan voi
nhiéu dot str dung khang sinh trudc d6. Ngoai ra chung t6i khong tim thdy cach nio
khac nita dé ly giai hop 1y hon. Mit khac trong NC ctia nhém Ryan M. Huebinger
va cong su cho thdy VK xac dinh duoc phd bién nhat 1a S. aureus, khong phai

Acinetobacter spp nhu trong NC cua chung t6i. Sy khac biét nay ciing c6 thé giai
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thich nhu sau: trén 12 bénh nhan trong NC ctiia nhém tac gia Ryan M. Huebinger va
cong sy déu 14 bénh nhan chan thuong, ndm trong méi truong ngoai khoa. Trong
khi d6 bénh nhan trong NC ciia chiing t6i phan 16n, gan bon phan nim cac trudng

hop, dugc tuyén chon trong moi truong ICU noi khoa.

Ngoai ra, theo NC nhom tac gia Qiulong Yan, thuc hién giai trinh tu toan bd
bd gene cua VK trén ba BN thé may tai ICU ngoai bénh vién Dalian Municipal
Central, Dalian, Trung Qudc [88]. Pam dugc hit ra qua ndi khi quan & ngay 4 va
ngay 7 cua thé may. Nén tang ky thuat duoc st dung trong NC nay I Illumina
HiSeq2500. Két qua cho thiy tong sb ching va loai VK phat hién 14 9. Cac VK nay
bao gém Enterobacter aerogenees, Enterococcus faecium, Escherichia coli,
Haemophilus parainfluenzae, Klebsiella pneumoniae, Neisseria spp, Prevotella spp,
Pseudomonas aeruginosa, Veillonella parvula. Sy khac biét vé sb loai VK phat hién
dugc trén duong ho hap trong NC ciia chung toi va nhém tac gia Trung Qudc ¢ thé
ly giai nhu sau: (1) sé mau trong quan thé NC khéc nhau. Trong NC cua chung t6i,
thu thap trén 220 BN thé may kéo dai tai cac khoa ICU. Trong NC ctia nhom tac gia
Trung Quéc chi c6 ba BN, nim & ICU ngoai, thoi gian thd may trude khi duoc 1ay
mau kéo dai nhat chi méi co6 7 ngdy. So v6i NC cuia chung t6i, thoi gian thd méy
trude khi duoc noi soi phé quan 14y miu co trung vi 1a 11 ngay. (2) Ca ba BN cua
nhém tac gia Trung Qudc déu nam trong moi trudng ngoai khoa, khéng cé nhiéu
bénh nén kém theo. (3) C6 thé trén hé thong Illumina HiSeq2500, khi giai trinh tyr
toan bg bd gene cua VK, dir li¢u trung binh co thé doc duoc 1én t6i 3.5 Gbp cho mdt
mau. Do d6 chat luong cua mot trinh tu s€ tdt nhat va hoan toan c6 thé phat hién ra
cac loai VK hoan toan méi. Trong NC cua chung t6i, mdi 1an chay ching toi thiét
ké cho 96 mau trén hé théng Ion Torrent Personal Genome Machine. Mdi doan trinh
tu chang t6i phat hién dugc nam trong khoang 200 dén 400 bp. Do d6 kha ning
phat hién dugc cac loai VK hién dién trong cac mau dich rira phé quan phé nang la
rat cao. Ngoai ra ching t6i khong tim duoc cach ly giai nao khac dé bién minh cho

su khac bi¢t nay.



86

Hon nita, NC cua chung t6i ciing dugc hd trg tir két qua NC ctia nhom tac
gia Fadi Bittar va cong su. NC nay thuc hién dua trén 16 tré¢ em va 9 nguoi 1on
duge chan doan xo nang phdi trude d6. Trén 25 miu dam, duoc li trich DNA,
khuéch dai, tao dong va giai trinh tu trén hé théng ABI PRISM 3130 [48]. Két qua
dinh danh duoc 53 loai VK khac nhau va sé loai phat hién duoc nhidu nhat trén mot
BN 4 14 loai. Tinh da dang cia VK trong duong ho hp cua cac BN xo nang phdi
phai noi 14 rat 16n. Dic biét 1a cac VK yém khi nhu trong NC cta chiing t6i, nhat 1a
cac loai Prevotella spp. Ngoai ra c6 su théng nhit trong viéc dinh danh cac VK
bang kiéu gene cia cac VK yém khi gitta NC cta nhom tac gia Fadi Bitta va NC
ciia ching toi. P6 1a cac VK yém khi Gemella spp, Peptostreptococcus spp,
Porphyromonas spp, Tannerella spp, Veillonella spp. Tuy nhién cac VK yém khi
khac nhu: Dialister pnemosintes, Lachnospiraceae geneomosp, Selenomonas spp
chi phat hién trén cac BN xo nang phoi trong NC cta Fadi Bitta, khong c6 trong NC
cta ching tdi. Pay 12 nhom VK yém khi & duong miéng, hau hong va duong rudt
gay ra nhiéu bénh canh 1am sang khac nhau nhu: viém phiic mac trén BN xo gan, ap
xe ndo, VP, viém rudt [25], [26], [92]. Su khic biét nay c6 thé do su khac nhau vé
quan thé NC. Hon nifa, ciing c¢6 sy gidng nhau trong viéc dinh danh cac VK con lai
trong NC cua chung t6i va nhom tac gia Fadi Bitta. D6 1a cac VK: Granulicatella
spp, Lactobacillus spp, Neisseria spp, Rothia mucilaginosa, Streptococcus spp. Tuy
nhién, téng s6 loai VK phat hién dugc ciing it hon so vdi cac BN VP thd may nhu
trong NC ctia chung toi. Sy khac biét nay (99 loai so v6i 53 loai) chinh yéu c6 thé 1a
do quan thé NC khac nhau. T4t ca BN trong NC ctia chung toi déu 1 nhitng BN 16n
tudi, thd may kéo dai trong moi truong ICU. Ngoai ra, trén nén tang Ion Torrent
PGM trong NC ctia chiing t6i da phat hién ra cac VK trong dudng hd hap dudi cua
cac BN VPTM ma chua dugc ghi nhan trong NC cua Fadi Bitta va cac NC khac
trudc day. Pong thoi khi so sanh giita vi sinh kinh dién va giai trinh tu 16S-rRNA
ngay trong NC ciia ching t6i. CAc VK nay chi phat hién duoc bang giai trinh tu
PGM, nhu cac truc khuian Gram am yém khi: Alloprevotella rava, Bacteroides

pyogenees, Catonella morbi, Fusobacterium spp, Pectobacterium spp, Shewanella
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profunda, Serratia liquefaciens. Cac truc khuan Gram 4m hiéu khi nhu: Aureimonas
glaciistagni, Diaphorobacter spp, Elizabethkingia spp, Novosphingobium spp,
Psychrobacter spp, Sphingomonas spp. Céc truc khuan Gram am yém khi tuy nghi
nhu:  Actinobacillus  lignieresii, Aeromonas spp, Calothrix desertica,
Chroococcidiopsis thermalis, Erwinia psidii, Shigella spp. Cac truc khuidn Gram
duong yém khi nhu: Atopobium rimae, Bacillus coagulans. Céc truc khuan Gram
duong hiéu khi nhu: Bacillus amyloliquefaciens, Corynebacterium striatum, ciu
khuan Gram duong hiéu khi tuy nghi Vagococcus entomophilus. Cac cau truc khudn
Gram am yém khi tuy nghi nhu: Gallibacterium anatis, Pasteurella spp, xodn

khuan Gram am yém khi tiiy nghi nhu: Rhodospirillum oryzae.

Céc mau con lai (116 miu) cho ra két qua véi cac chudi trinh ty khong du
chiéu dai dé bao phi1 dugc cac ving trinh ty dich ban dau da duogc thiét ké. Ly do ¢
thé giai thich cho diéu nay c6 thé 1a do luong Dithiothreitol dé lam tan miu dam
trong qua trinh ly trich DNA con ton tai trong dich ly trich, giy dut gdy cac doan
DNA. Mit khac, sau budc PCR, chung toi ¢6 chay dién di trén gel agarose dé kiém
tra san pham khuéch dai gene 16S rRNA. Tuy nhién, hoan tit qu4 trinh giai trinh tu
va so sanh trinh ty v6i ngan hang gene thi trinh tu 16S rRNA lai cho két qua 1a loai
Homo sapiens. Diéu nay co thé giai thich 1a do DNA dugc ly trich truc tiép tir mau
DRPQPN van c¢6 1an bach cau va té bao c6 nhan ciia bénh nhan. Gene 16S rRNA
cling c6 hién dién trong t& bao c6 nhan ciia ngudi. Qua két qua giai trinh tu cua
nghién cru nay, mot phuong phéap tién xtr Iy dé loai bo bét té bao ngudi trude khi
chuyén qua pha v& té bao va thu nhan DNA can duogc dé xuat. Mot yéu to khac
cling c6 thé anh huong dén hiéu qua khuéch dai thu vién can dugc xem xét 1a tdi uu
hoa toc do gia nhiét trong phan Gtng PCR. Su thay ddi nén nhiét d6 cham sé& cho

hiéu qua PCR t6t hon. Ngoai ra chiing tdi khéng con céch nao khac dé giai thich.

C6 sy dong thuan giita hai k¥ thuat dinh danh dya vao kiéu hinh va PGM tiiy
thudc vao timg loai VK khac nhau ma mirc d6 dong thuat khac nhau. Vi sinh kinh
dién dinh danh dya vao nhudém Gram, dic tinh moc cta quﬁn thé VK va céc phan

g sinh héa. Viéc dinh danh VK phuy thudc nhiéu vao k¥ nang va kinh nghiém cua
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cac k¥ thudt vién vi sinh 1am sang. Ddi v6i A. baumannii cé tinh dong thuin cao
nhat hon chin mwoi phan tram. Tuy nhién c6 ba truong hop co két qua cay l1a A.
baumannii, nhung két qua giai trinh tw c6 hai truong hop 1a Burkholderia spp va
mot truong hop 1a S. aureus va Alloprevotella rava. Twong tu d6i véi K.
pneumoniae, c6 9 trudng hop trong tong sd 14 trudong hop khéng sé sy déng thuin
giita cidy va PGM. Trong d6 3 truong hop két qua gia trinh ty cho két qua 1a A.
baumannii. Tuong tu cac truong hop con lai két qua PGM cho ra Bacillus
coagulans, Burkholderia spp, Calothrix desertica, Neisseria spp, Pseudomonas spp,
Rhodosppirillum oryzae; Haemophilus aegyptius, Elizabethkingia spp. Tuy nhién
d6i v4i bon trudng gop Escherichia coli khong c6 trudng hop nao dong thuan gitta
vi sinh kinh dién va PGM. Chung tdi c6 thé li giai nhu sau: thtr nhat 1a do dic tinh
cta ting vi khuan co biéu hién kiéu hinh bat thuong. Theo két qua giai trinh ty va
biéu do phan tich cum cho thay Burkholderia spp 12 mot loai vi khuan rat dac biét,
c6 kiéu gene hoan toan khac so véi cac vi khuan con lai duoc phat hién trén dudng
h6 hap cia BN VPTM. Ngoai ra Burkholderia spp con 1a vi khuan it c6 biéu hién
kiéu hinh, d6i khi cin ap dung thém cac k¥ thuat dic biét khac ciing nhu doi hoi
nguodi vi sinh 1am sang ¢ kinh nghiém mai dua ra quyét dinh chinh xac vé dinh
danh. Thir hai c6 thé mdi 1an ching t6i chay giai trinh tu 1én t6i 96 mau dich rira
phé quan phé nang. Cac miu nay chira ca cac té bao c6 nhan cia ngudi va gene
16S-rRNA cua vi khuan. Do d6 cac mach khudn trong qua trinh khuéch dai PCR
khong dat duoc t6i dich cua tat ca cac thanh phan vi khuan trong mot mau dich rira
phé quan phé nang. Pén khi giai trinh tu thi khong thu dugc cac trinh ty dich cua
gene 16S-rRNA nhu thiét ké ban dau. Dan dén viéc dinh danh khong bao phu duoc
tat ca cac loai vi khuan trong ciing mot mau dich rira phé quan phé phé nang. Ngoai
ra ching t6i ciing khong con cach nao khac dé giai thich hop 1y hon cho cac két qua
cua cac truong hgp nay.

Néu dya vao vi sinh kinh dién trong dinh danh VK lam tiéu chuan vang thi
do nhay va do dac hiéu cua phuong phap giai trinh ty PGM lan luot 14 93,5% va

6%. Tuy nhién nhu ching t6i da dé cap o trén, hién nay dinh danh VK dya vao kiéu
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hinh 13 mét phuong phap dugc ap dung phd bién, chudn myc va 1a tiéu chuin vang
nhung phuong phap vi sinh kinh dién thuong ap dung nhuém Gram, nudi cay va cac
phan tng sinh héa trong méi trudng hiéu khi, trén cac VK d& moc. Do dé, day la
cac han ché clia vi sinh kinh dién. Déi véi mot sb VK chi bicu hién mét vai ddc tinh
vé sinh hoa thi khong thé dinh danh dugc. Thi hai tit ca cac VK phén 1ap dugce trén
1am sang 1a cac VK thudc nhom d& moc va trén méi truong hiéu khi. Thir ba 13 hau
hét BN nhap vo khoa ICU déu duoc su dung khang sinh trudc do, lam han ché trong
viéc nudi cdy va dinh danh VK. Mit khac phuong phap ap dung trong cidy VK & NC
nay 1 cdy dinh luong dam trong dich rira phé quan phé nang. Pay 1a phuong phap
chuan muc cua vi sinh 1am sang hién nay, dugc ap dung rong rai cho viéc phan dinh

giita cic tac nhan gy bénh va VK thuong tra, dva trén diém cit 10* cfu/ml.

Tuy nhién phuong phap dinh danh VK dua vao sinh hoc phan tir 1a k¥ thuat
khuéch dai cac ban sao trinh ty DNA ctia cac vi khuan hién dién trén duong ho hép
dudi cia bénh nhan. Chi cAn mot doan rat nho cta trinh ty vi sinh vt thi phuong
phap sinh hoc phan tir cling phat hi¢én dugc. Do dé dac tinh vuot trdi cua sinh hoc
phan tir trong viéc dinh danh vi khuan 13 phat hién duoc bd gene cta vi khuan
(microbiome) trén duong hd hap cta bénh nhan. Pay 1a thé manh cua sinh hoc phan
tor va cling la thé manh cta gidi trinh tu thé hé méi. Dya trén nén tang NGS, cac nha
vi sinh 4p dung sinh hoc phan tir ¢3 kham phé ra nhiéu loai méi ciing nhu xac dinh
tré lai cac loai di duoc biét trude day [73]. Ngoai dinh danh VK, giai trinh tu gene
16S-rRNA kham pha nhiéu loai VK méi chua dugc mo ta trudc day [67]. Trong NC
cua chung t61 da phat hién dugc 88 loai mdi chua dugc phat hién béng dinh danh
VK duya trén kiéu hinh. Chinh vi ddc tinh vé d6 nhay ciia sinh hoc phan tir, nhat 13
phuong phap giai trinh ty thé hé méi trén hé théng Ion Torrent PGM. Pay 1a van dé
nan giai ciia cac nha sinh hoc phan tr 4p dung két qua cua minh vao vi sinh 1am
sang [73].

Cubi clng, chiing t6i dua ra gia thuyét rang liéu tic nhan VK phén 1ap dugc
trén cac mau cay duong tinh & nhitng bénh nhan VPTM trén 1am sang khong phai 1a

thii pham that sy va duy nhat gdy ra két cudc trén BN VPTM tai cac khoa ICU cua
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bénh vién Nhan dan Gia Pinh. V& mat vi sinh, tinh déng thuan chung gitta vi sinh
kinh dién va giai trinh ty trén hé thong Ion Torrent PGM la 70,6% (48/68). Két cudce
cho thiy ti 1é tir vong d6i voi cac BN nhiém ba VK chinh yéu gdy VPTM lan luot 13
76%, 60% va 55%. Su khac biét nay khong c6 ¥ nghia thong ké. Ngoai ra, gan 90%
(98/109) céc loai VK phat hién méi bang giai trinh tw gene 16S-rRNA 1a VK yém
khi ma vi sinh kinh dién khong thé phat hién duoc (bang 3.3). Nhu vay, “rat c6 thé
vi sinh kinh dién khong thé bao phu duoc cic tic nhan VK gy VPTM”. Tuy nhién
v6i sb liéu cia NC ndy, ching t6i khong thé hoan toan qui két duge tac nhan nao 1a
tht pham gdy VPTM néu dua vio giai trinh ty trén hé théng Ion Torrent PGM.
Nhung k¥ thudt nay giup cho céc bac si lam sang dinh hudng dugc cac tdc nhan kha
di gdy VPTM ¢ cac BN ning. Piéu nay sé& giup cho cac bac si 1am sang (ICU) c6
duoc chién luge nhan ra duge cac BN nguy co cao va co chién lugc diéu tri thich

hop nhat cho timg BN ning, ¢6 nhiéu yéu t6 nguy co di keém.

Nho vao hé théng Ton Torrent PGM va dan nhdn trén cidc mdi dic hiéu,
chung toi da phat hién duoc cing mot luc cho nhiéu tic nhan VK. Cac VK nay hién
dién trén duong ho hép dudi cia BN théd may tai cac khoa ICU noi, ICU ngoai va
phong Dot qui cia khoa Noi Than Kinh bénh vién Nhan Dan Gia Dinh. Hau hét cac
VK nay la VK yém khi. Day 1a mot thé manh cia sinh hoc phan tir trong chan doan
vi sinh, gbp phan dinh danh loai VK nhanh chéng ma khong thong qua nudi cay.
Diéu dic biét hon 1a sinh hoc phan tir cho phép tai khang dinh lai cac loai vi khuan
¢6 kiéu hinh bt thuong ma vi sinh kinh dién c6 thé dinh danh chua c6 két qua cubi
cung. Ngoai ra trén hé thong Ton Torrent PGM c6 thé chay cing mot lic nhiéu miu
nhd vao viéc dan nhan trén cac moi dic hiéu. Dac tinh nay ciing gop phan vao giam

mot phan chi phi trong van hanh hé thong giai trinh ty thé hé mai.

Nhu vy trong 24 gid, ching tdi c6 thé dinh danh dugc chinh xac cac tac
nhan kha di gay bénh trén duong ho hap ciia BN nghi ngd VPTM trén 1am sang.
Ngoai viéc dinh danh dugc chinh xac cac loai VK gay bénh thuong thy trén 1am
sang, giai trinh tu trén hé thong Ion Torrent PGM con phat hién ra cac loai méi

trong hé vi sinh trén dudng ho hap ciia BN thé mdy. Tir d6 gitp cho cac bac si 1am
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sang dua ra cac quyét dinh diéu tri chinh xac ddi véi BN. C6 thé phan tich cing luc
trén nhiéu mau cho mot 1an chay mdy. Piéu nay giup 1am giam chi phi cho viéc

dinh danh VK dya vao sinh hoc phan tir, dac bi¢t la trén hé théng Ion torrent PGM.
4.2. Két qua khang sinh db
4.2.1. Khang sinh @6 khuéch tan

Theo tiéu chuan khang sinh d6 khuéch tan, s6 liéu NC ctia chiing toi cho thiy
ti 16 Acinetobacter spp dé khang véi cac khang sinh: amikacin, imipenem,
meropenem, levofloxacin va piperacillin - tazobactam hon ba phan tu céc trudng
hop (bang 3.6). Chung t6i ghi nhan chi c6 mét truong hop Acinetobacter spp khang
Colistin. S6 liéu nay cho thdy NC ciia chung toi nhat quan vai sd lidu tir NC ciia tac
gia Tran Pinh Phung tai bénh vién Cho Riy 2014 [16]. S liéu tir NC cua tac gia
Tran Pinh Phung cho thiy khong c6 truong hop nao Acinetobacter spp con nhay
v6i khang sinh nhom carbapenem va fluoroquinolone. Ciing theo NC nay chua ghi
nhan truong hop nao Acinetobacter spp khang véi Colistin. Ngoai ra s6 liéu NC cia
chdng tdi cho thay ciing nhit quan véi cac NC khéc trong nude [1], [4], [9], [10],
[14], [79], [86], [87]. S& lidu tir cac NC nay cho thay ti 1¢ Acinetobacter spp dé
khang d6i véi carbapenem rat thuong gip va gan nhu t6i da, hon tdm muoi phan
trim. Do d6, cho di NC ¢ don hay da trung tAm trén toan qudc déu cho thiy nhat
quan mot két qua 1a Acinetobacter spp 1a tac nhan chinh yéu gy da khang. Pic biét
1a d6i v6i nhom khang sinh manh, pho rong thudc nhém carbapenem. Ngoai ra sb
liéu cua cac két qua NC trong nudc ciing cho thay colistin la khang sinh duy nhat
con nhay cam ddi voi Acinetobacter spp hién nay. Tuy nhién ti 1¢ dé khang khéng
sinh ctia Acinetobacter spp trong NC cua ching toi khac biét dang ké khi so sanh
v6i s6 liu NC ciia nhom tac gia Mwanri [78]. Theo s liéu NC nay cho thiy tinh
trung binh, Acinetobacter spp da khang chiém gan hai phan ba. Piéu nay ching to

chét liéu di truyén cua chinh Acinetobacter spp c6 doc tinh cao.

K. pneumoniae 1a tic nhan gdy VPTM dung hang thir hai sau Acinetobacter

spp trong NC cia ching toi. K. pneumoniae giy dé khang ddi véi nhom
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cephalosporin thé hé ba - bn va Piperacillin — Tazobactam hon hai phan ba trudng
hop (bang 3.7). Ngoai ra VK nay con dé khang véi levofloxacin hon phan nira c4c
truong hop. Tuy nhién K. pneumoniae dé khang carbapenem nhém hai duéi hai
muoi lam phan trim céc trudong hop. Pic biét VK nay con nhay véi amikacin gan
chin mwoi 1dm phan trim. Voi sb liéu nay, két qua dé khang khang sinh cua K.
pneumoniae nhit quan v6i NC tai bénh vién Chg Ray [16]. Theo sb liéu NC nay thi
ti 16 K. pneumoniae khang cefepime va ceftazidime I1a gan hai phan ba cac truong
hop. Tuy nhién dbi voi imipenem va meropenem, K. pneumoniae khéang hon phan
ntra cac trudng hop. Pidu nay cb thé Iy giai nhu sau, Bénh vién Cho Riy 1 bénh
vién tuyén cudi theo phan tuyén diéu tri cia B Y Té. Bénh vién nay tiép nhén tat
ca BN tir cac bénh vién phia nam. Piéu nay cho thay nguoi bénh trude khi duoc
chuyén téi bénh vién Chg Ry da co6 mot thoi gian dai nam diéu tri & cac bénh vién
tuyén trudc va sit dung nhiéu loai khang sinh truéc d6. Mau NC ciia chiing t6i, hau
hét nguoi bénh nhap tryuc tiép tu cép ciru va cac bénh vién quan, huyén trong thanh
phé chuyén dén. Thoi gian diéu tri khang sinh cta tuyén truéc khong kéo dai. Ngoai
ra 86 lidu tir NC cua ching toi ciing cho thay ti 1& dé khang khang sinh cua K.

pneumoniae ciing nhat quan véi NC ciia nhom tac gia Maksum Radji [74].

P. aeruginosa la tac nhan ding hang thir ba gdy VPTM. S6 liéu tir mau NC
cho thay, VK nay dé khang véi ceftazidime va cefepime gan ba phan tu cc truong
hop (bang 3.8). Pay 1a hai khang sinh thuéc nhom cephalosporin thé hé ba va bon.
Trude day, hai khang sinh nay dugc khuyén cdo dung cho nhiing trudng hop nhiém
khuan do P. aeruginosa. Nhung voi két qua khang sinh d6 hién nay caa NC chiing
t6i cho thay hai khang sinh vira ké khong con thich hop dé chon Iya st dung cho P.
aeruginosa. That vy, s6 liéu tir NC tai bénh vién Cho Ry 2014 ciing nhét quan véi
s6 liéu cua chung t6i. P. aeruginosa trong NC nay khang hoan toan véi
cephalosporin thé hé ba va bon [16]. Nhu vy, viéc lya chon khang sinh
cephalosporin thé hé ba va bon cho VPTM do P. aeruginosa khong phai 1a Iya chon
dau tay. Hon nita s6 liéu tir mau NC cua ching t6i con cho thdy P. aeruginosa

khang amikacin, levofloxacin, imipenem va meropenem lan lugt 13 hon hai phan ba



93

cac truong hop. Diéu tha vi trong NC cua chung t6i cho thiy ti 16 dé khang cua
piperacillin — tazobactam d6i v&i P. aeruginosa chi mot phan ba cac BN VPTM.
Ngoai ra chiing t6i chua ghi nhan truong hop nao P. aeruginosa khang vai Colistin.
Két qua nay mot 1an nira cling nhat quan véi két qua NC tai bénh vién Chg Ray. S6
liéu tir NC nay cho thiy chwa ghi nhin trudng hop nao P. aeruginosa khang voi
Colistin. Mt khac, s6 liéu tir NC cua tac gia Tran Dinh Phung, bénh vién Cho Riy
con cho thiy P. aeruginosa khang piperacillin — tazobactam chi mot phan tu cac
treong hop [16]. Tuy nhién sb liéu NC cua chung t6i ciing duoc dit vao bdi canh
ctiia cac NC Khac nira trude day, trong nude. Két qua NC cua chung toi cho thay
nhat quan véi két qua NC cia tac gia Tran Hiru Thong va cong sy thuc hién tai
bénh vién Bach Mai [18]. Két qua cua NC nay cho thay ti 1¢ P. aeruginosa khang
v6i piperacillin — tazobactam khoang mot phan ba cac trudng hop. Hon nita, s6 lidu
NC ctia chung t6i con cho thay ciing nhat quan v6i két qua nghién ciru cua tac gia
Bui Héng Giang va cong su cling dugc thuc hién tai bénh vién Bach Mai. Két qua
NC nay cho thay ti 1¢ P. aeruginosa khang voi carbapenem nhom hai bao gdém
imipenem va meropenem khoang hai phan ba cac trudng hop [4]. Ngoai ra, sé liéu
cua chung t6i cho théy cling nhét quan vdéi s6 litu NC tai khoa ICU bénh vién
Théng Nhat thanh phd HO Chi Minh. Theo sé liéu nay ti 1é P. aeruginosa khang véi
cefepime va ceftazidime gan chin muoi phan trim, khang imipenem ba phan tu.
Tuy nhién, s6 liéu ciia ching t6i cho thiy khong nhat quan véi NC ciia chinh chung
to1 tai khoa ICU ndi bénh vién Nhan Dan Gia DPinh 2011 va nhém tac gid NC tai
khoa ICU bénh vién Fatmawati, Indonesia [5], [74]. Theo sb liéu cua NC tai ICU
bénh vién Fatmawati, Indonesia cho théy P. aeruginosa khang véi ceftazidime va
cefepime khoang bén muoi phan trim. VK nay khang véi carbapenem nhom hai
khoang mét phan tu cac truong hop. Piéu nay co thé ly giai nhu sau: trong NC cua
chung toi, tit ca BN déu c6 thd may. S6 ngay thd may trung binh trudc khi c6 biéu
hién VPTM trén 1am sang trong quan thé NC ciia chung toi 1a 16 ngay (nhé nhat 5
ngay — 16n nhét 72 ngay). Diéu nay ching t6 phan 16n cac BN trong NC cua chiing
toi c6 VPTM khoi phat mudn. Trong NC nhom tac gia Maksum Radji tai ICU bénh
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vién Fatmawati, Indonesia. Khéng phai tit ca BN déu thd may. Tat ca P.
aeruginosa phan 1ap duoc tir nhiém khuan & nhiéu co quan khac nhau. Ngoai duong
hé hap con c6 nhiém khuin duong tiét niéu, nhidm khuan 6 bung, nhidm khuén
huyét va nhiém khuan vét mo. Ngoai ra ching t6i khong co cach nao khac dé ly giai

cho trudong hop nay.

Hon nita, s6 liéu cua NC nay con cho thiy trong 6 loai khang sinh thuong
dung nhét tai ICU 1a amikacin, colistin, levofloxacin, imipenem, meropenem va
thanh phan sulbactam. Theo khang sinh dd MIC, ti 1& khang bdn trong sau khang
sinh nay 14 gan hai phan ba cac truong hop. Khang nam khang sinh 1a hon mot phan
ba va chi khang ba hay hai khang sinh 1a mot phan ba cac truong hop. Chi khang
v6i mot khang sinh trong séu loai khang sinh ké trén 1a mot phan tu cac trudng hop.
Nhay hoan toan trong sau khang sinh trén chua tGi mot phan muoi. SO liéu cia
chung t6i nhat quan v4i NC cia tac gia Aysen Bayram. Theo so liéu cia NC nay,
phan tich dya trén 157 chung P. aeruginosa. Ti 1¢ P. aeruginosa da khang 1a gan ba
phan tu cac truong hop [28]. Piéu nay ching to P. aeruginosa 1a tic nhan tiém tang
gy da khang trong VPTM nguy hiém hon ca Acinetobacter spp. Ba tac nhan VK
chinh yéu gy ra VPTM trong NC ctia chung toi 1a A. baumannii, P. aeruginosa va
K. pneumoniae chiém ti 1& trén tam muoi phén tram. Pac biét 1a A. baumannii
khang v6i hau hét cac loai khang sinh hién c6 dang st dung tai Viét Nam ciing nhu
trén thé gioi, trix colistin. Twong tu P. aeruginosa ciing 1a tac nhan gy ra da khang,

dé khang rong dbi voi cac khang sinh str dung trén 1am sang.

Mot VK Gram am khong 1én men duong khac ciing 1a mot tadc nhan gay da
khéang trén BN VPTM ciling dang quan tam la Burkholderia cepacia. VK nay khéang
v6i imipenem, amikacin va ciprofloxacin trén bay muoi phan traim. Tuy nhién VK
nay con nhay véi ceftazidime, cefepime, piperacillin — tazobactam, meropenem va
levofloxacin trén 70%. Chua ghi nhan truong hop nao B. cepacia khéng
cefoperazon — sulbactam. So v&i NC cua tac gia Huynh Van Binh thyc hién tai khoa
ICU Ngoai bénh vién Nhan Dan Gia Pinh. Két qua phan 1ap dugc mot trudng hop

duong tinh véi B. cepacia trong tong s6 36 mau dam dugc hit qua nodi khi quan trén
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BN héu phiu [3]. két qua khang sinh d6 cho thdy VK nay khang véi cac khang sinh
cephalosporin thé hé ba va bon. Ngoai ra VK nay con khang ludn véi ca amikacin
va ciprofloxacin. Tuy chi chiém c6 nim phan trim tic nhan VK phéan lap duoc,

nhung B. cepacia cling 1a mdt tac nhan gay da khang.

Ngoai ra hai tdc nhan thugc nhém tryc khuén duong rudt, Gram am cling du
phan gidy VPTM 1a E. coli va Enterobacter spp. Mic du chiém ti 16 khoang nim
phan trim, nhung E. coli khang cephalosporin thé hé ba - bdn, ciprofloxacin —
levofloxacin va genetamycin hon sau muoi phan trim. Tuy nhién VK nay chua ghi
nhan khang v6i amikacin va nhay véi carbapenem nhém hai hon hai phan ba cac
truong hop. Hon nira, Enterobacter spp khang ceftazidime, ceftriaxone va
piperacillin - tazobactam chiém mdt phan ba truong hop. Két qua NC cua chung toi

cho thay khong nhat quan véi két qua NC ciia Maksum Radiji [74].

S. aureus trong NC cua ching t6i chiém ti 16 ndm phan trim (chin truong
hop). S6 lidu cua NC chung t6i cho thay chua ghi nhan truong hop nao S. aureus
khang véi vancomycin. SO ngady trung vi trong nhém ngudi bénh VPTM do S.
aureus 1a 20 ngay, dai hon s6 ngay trung binh VPTM chung 1a 11,3 ngay. Két qua
NC nay nhéat quan véi s6 lidu tir NC tai bénh vién Chg Riy, ciing khong ghi nhan
truong hop nao S. aureus khang vancomycin [16]. S liéu cta chung t6i cho thiy

cling nhat quan vai véi s6 lidu tir NC tai khoa ICU ctia bénh vién Famawati [74].
4.2.2. Khang sinh d6 dinh lweng xac dinh MIC

Két qua khang sinh d6 dwa trén tiéu chuin MIC (ndng d6 e ché téi thiéu)
hién nay duogc xem Ia tiéu chuan khang sinh dd dinh luong chuan muc. Két qua
khang sinh d6 dinh lugng MIC cho biét dugc VK nao nhay hay khang vai timg loai
khang sinh ¢ timg nong do cu thé. Ngoai ra, két qua nay con gitp cho bac si 1am
sang cach lua chon khang sinh va cach dung khang sinh cho BN nhim téi vu hoa
hiéu qua diét trir VK. Két qua khang sinh d6 dinh lwong duya trén cac que thir E-test
trén sdu loai khang sinh chu luc dung cho ciac VK da khang trén lam sang:

amikacin, colistin, imipenem, levofloxacin, meropenem va sulbactam. Theo tiéu
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chuén khang sinh d6 dinh luong dwa trén MIC, Acinetobacter spp khang d6i voi
imipenem va meropenem hon chin muoi phan trim. Phan 16n MIC cua colistin d6i
v6i A. baumannii cho két qua rat thip < 0,125 pug/ml. Két qua nay cho thiy co su
nhat quan vé6i két qua NC cua tac gia Tran Vian Ngoc va Nguyén Gia Binh [13],
[30]. Theo tac gia Nguyén Gia Binh thyc hién NC tai bénh vién Bach Mai, hau hét
cac ching A. baumannii phan 1ap duoc c6 MIC giao dong tir 0,064 dén 0,75 pg/ml.
Véi két qua ndng do MIC ciia colistin di v6i A. baumannii tai bénh vién Cho Riy
clia tac gia Tran Van Ngoc ciing cho két qua tuwong tw. Hau hét cic ching A.
baumannii ciing c6 ndng dé6 MIC cua colistin dudi 1 pg/ml. Ngoai ra két qua khang
sinh d6 dinh luong carbapenem d6i véi A. baumannii ciia tac gia Tran Vian Ngoc
cling nhat quan voi két qua NC cua chang t6i [13]. Tuy nhién d6i voi cefoperazone
— sulbactam thi khong c6 su nhat quan gita hai phuong phap khang sinh do dinh
tinh va dinh luong ngay trong s6 liéu NC cua chiing toi. Theo két qua khang sinh do
dinh tinh thi A. baumannii khang vdi cefoperazone — sulbactam la 4,3%. Nhung
theo két qua khang sinh do dinh luong trén hoat chat sulbactam cho thdy VK A.
baumannii khang voi khang sinh ndy 1én toi 55%. Hon nira s liéu cia chung toi
cho théy khong nhét quan vdi NC cua chinh ching t6i tai khoa ICU bénh vién Nhan
Dan Gia Binh 2011 va nhém tac gia NC tai khoa ICU bénh vién Chg Rﬁy nam 2010
[5], [11]. Theo s liéu ciia nhém NC tai ICU bénh vién Chg Ray 2010, ti 1é
Acinetobacter spp khang véi colistin 1a 14%. Theo s6 liéu NC ciia chung toi 2011 ti
1¢ Acinetobacter spp khang véi colistin 1a 47%. Dé ly giai diéu nay ching t6i da
xem xét that ki ludng cac van dé, va cudi cung gia dinh hop Iy nhat ¢ ddy 1a chat
luong cua nha cung cip cic dia gidy c6 tam khang sinh. Gia dinh nay cang duoc
cing ¢6 thém 13 qua s liéu NC cua chung toi cho thay khong co su khac biét giita
két qua khang sinh d6 khuéch tan trén cac dia gidy c6 tam khang sinh va khang sinh
dd dinh lugng dua trén E-test ddi véi cac khéng sinh khac. Mot 1an nita minh chung

rang chat lugng cua cac dia c6 tam khang sinh cling can dugc dit ra ¢ day.

Chung toi di tim ra dugc MIC cua colistin ddi véi Acinetobacter spp tai

bénh vién Nhan Dan Gia Dinh. Dy 1a két qua quan trong cho cic bac si 1am sang
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tinh toan lidu luong va cach st dung colistin dé tiét trir Acinetobacter spp gay
VPTM. Ti 1&¢ MIC < 0,125 pg/ml cia colistin d6i v6i Acinetobacter spp 1a 80%
(bang 3.9). Theo tac gia D. Plachouras va cong su, thuc hién NC phan tich duoc luc
hoc cua colistin di voi Acinetobacter spp. Pé dat dugce nong d6 colistin trong mau
> 2 mg/L trong lidu tai ban dau phai 13 12 triéu don vi truyén tinh mach trong 15
phut hay truyén tinh mach lién tuc trong hai gid. Néu nhu liéu tai ban dau 1a 3 triéu
don vi colistin truyén tinh mach trong 15 phut, dé dat duoc néng do dinh vuot qua 2
mg/L thi sau 48 gid thi ndng d6 thuée méi dat duge. DE duy tri duoc thdi gian hitu
dung cua colistin trén 2 mg/L can duy tri liéu colistin 14 4,5 triéu don vi mdi 8 gio.
Véi két qua MIC nay trén VK Acinetobacter spp trong NC ciia chung t6i, c6 dén
hon 80% MIC ciia colistin dbi voi Acinetobacter spp 1a < 0,125 pg/ml. Cho dén
hém nay, cac hudng dan lidu tai va duy tri cua colistin dbi véi Acinetobacter spp da
khang gdy VPTM la liéu cao. Nhu vdy diém sang can nhan manh trong NC nay la
lidu c6 can liéu tai va litu duy tri cao cua colistin trong diéu tri VPTM do
Acinetobacter spp da khang hay khong. Vi lidu cao colistin co thé gay bat loi trén
chtc ning than caa BN ning nim thd mdy tai cac khoa ICU. Tuy nhién do colistin
khong phai 1a khang sinh ndi bao, nén viéc khuéch tan cia colistin vao nhu mo phoi
khong gidng nhu cac khang sinh ndi bao khac. Do d6 ndng d6 thude vao trong dich
16t phé nang c6 thé khong dam bao. Tir d6 nén xem xét két hop colistin phun khi

dung va colistin duong toan than [56].

Theo tiéu chuan MIC, s6 liéu trong NC chung t6i thay: ti 16 K. pneumoniae
c6 MIC > 64 pg/ml dbi voi amikacin 1a khoang tam phan tram. Ti 1& K. pneumoniae
cd MIC > 8 pg/ml d6i véi levofloxacin 13 gan hai phan ba cac truong hop. Két qua
nay cho thiy c6 sy nhat quan véi két qua NC cua tac gia Tran Vin Ngoc tai bénh
vién Cho Ry [13]. Tuy nhién d6i véi imipenem, meropenem thi khong c6 sy nhat
quan giita NC ctia chung toi va cua tac gia Tran Van Ngoc. Két qua ciia chung toi
cho thdy K. pneumoniae c6 MIC > 8 pg/ml chua téi mot phan ba so v6i hon hai
ph'ém ba cac truong. Piéu nay co thé 1a do tinh ddc thu cta bénh vién Chg Ry, 1a

tuyén cudi nhan rat nhiéu bénh ning, diéu tri khang sinh nhiéu ngay trudc d6. Hon
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nita, s liéu ciia NC cua ching t6i con cho thiy trong 4 loai khang sinh thuong dung
tai ICU cho K. pneumoniae la amikacin, levofloxacin, imipenem va meropenem.
Theo khang sinh dd MIC, ti 1¢ khang mét trong bdn khang sinh nay 14 gan mot phan
ba cac truong. Khang hai va ba khang sinh 1an luot 13 mot phan tu va dudi ba phan
tram. Ti 1é nhay hoan toan cho ca bdn loai khang sinh nay 1a gan hai phan ba. Két
qua nay co thé gitp cho cac bac si 1am sang dinh huéng duoc viée chon lya khang
sinh phu hop cho cac BN nghi ngd VPTM do K. pneumoniae. Chung tdi khéng tim
thiy c6 sy khac biét c6 y nghia giita hai phuong phap khang sinh d6 khuéch tan trén
dia gidy va khang sinh db dwa trén MIC ddi v6i K. pneumoniae. Tuy nhién khang
sinh d6 dua trén MIC cho céc bac si 1am sang dé dang sir dung khang sinh & licu
luong thich hgp cho BN. Ngoai ra két qua khang sinh d6 dua trén MIC ciing cho

biét dugc tién luong ciia BN trudc khi diéu tri.

Theo tiéu chuan khang sinh d6 dinh luong dua trén MIC, ti 1¢ P. aeruginosa
khang amikacin, imipenem, levofloxacin, meropenem va sulbactam tir séu muoi dén
mot trim phan trim. Tuy nhién s lidu cta chung ti cho thay chua ghi nhan truong
hop nao P. aeruginosa khang véi colistin. Két qua ndy c6 sw nhat quan hoan toan
giita hai phuong phap khang sinh d6 dinh tinh va dinh luong. Ngoai trir trudng hop
hoat chét sulbactam. Theo két qua khang sinh dd dinh tinh, P. aeruginosa nhay vaéi
cephoperazone — sulbactam 1a bén muoi phan trim. Tuy nhién véi két qua khang
sinh d6 dinh lugng cho thay khong c6 trudng hop nao P. aeruginosa con nhay véi
hoat chit sulbactam. Ngoai ra két qua NC cua chung t6i con nhat quan voi két qua
NC cua tac gia Tran Vin Ngoc tai bénh vién Cho Ray. Két qua cua NC nay cho
thiy P. aeruginosa khang véi carbapenem nhom hai gin ba phan tu cac truong hop.
Mot 1an nita, phuong phép khang sinh do dinh lugng dya trén que E-test tai khang

dinh tdm quan trong cua P. aeruginosa trong VPTM.

4.3. Xac dinh gene khang thudc va moi lién quan véi dé khang khang

sinh
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Két qua PCR da mdi va giai trinh tu tim gene khang thudc trén hé thong
Sanger 3130, trén cac gene IMP (232bp), KPC (798 bp), OXA (438 bp), NDM (621
bp), SPM (271 bp), BIC (537 bp), TEM (964bp) va SHV (790bp). Két qua cho
thay: trén 71 loai Acinetobacter baumannii, ching toi phat hién 58 gene khang
thudc. Trong d6 chiém ti 1& phd bién nhét 1a gene TEM (964bp) 23 gene (bén muoi
phan tram). Tiép theo véi ti 1 phd bién thtr hai 13 gene SPM (271 bp), 14 gene (gan
mot phan tu cac truong hop). Chiém ti 16 cao thir ba 1a gene SHV (790bp), 9 gene
(muoi 1am phan tram). Cac gene IMP (232bp), KPC (798 bp) va BIC (537 bp)
chiém ti 1¢ bang nhau 3 gene (nim phan trim). C4c gene con lai chiém dudi nim
phan trim: NDM (621 bp) 2 gene va OXA (438 bp) 1 gene. Trén 29 loai Klebsiella
pneumoniae, két qua PCR da mdi phat hién duoc 11 gene khang thudc bao gdm
TEM (964bp) chiém ti 1& cao nhéat voi 4 gene duoc phat hién (hon mot phan ba
truong hop). Céc gene IMP (232bp) va OXA (438 bp) déu co 3 gene. Gene SHV
(790bp) chi c6 1 gene. C&c gene con lai KPC (798 bp), NDM (621 bp), SPM (271
bp) va BIC (537 bp), chiing t6i chua ghi nhan dugc sy hién dién ctia cac gene nay
dbi v6i Klebsiella pneumoniae. Béi véi Pseudomonas aeruginosa, ching tdi phét
hién duoc nam gene khang thudc. Trong dé bao gom: 2 gene IMP (232bp), 2 gene
NDM (621 bp) va 1 gene SHV (790bp). Cac gene con lai KPC (798 bp), OXA (438
bp), SPM (271 bp), BIC (537 bp), TEM (964bp) chua ghi nhan c6 su hién hién trén

cac loai VK Pseudomonas aeruginosa nay (bang 3.14).

Trén 71 loai A. baumannii, chung t6i phat hién duoc 58 gene khang thudc.
Ciing trén cac ching VK nay ching t6i da xac dinh duge mirc d6 dé khang khang
sinh ddi v6i sdu khang sinh chinh yéu st dung trén 1am sang hién nay cho A.
baumannii. Cac khang sinh bao gém: amikacin, colistin, imipenem, levofloxacin,
meropenem va sulbactam. Trong tdm gene khang thudc dugc phat hién tir cac loai
A. baumannii chi c6 mot s6 gene co lién quan dén dé khang mot trong sau loai
khang sinh ké trén. P4i véi colistin, két qua cho thdy khong c6 mbi lién quan nio
dén viéc dé khang khang sinh théng qua tdm gene ké trén, v6i OR = 1, tit ca déu

khong c6 y nghia thong ké voi gia tri p = 1. Diéu nay 1a phi hop véi 1am sang va
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tiéu chi khang sinh d6 MIC. Déi v6i amikacin, chi c6 3 gene KPC, SPM va TEM la
c6 lién quan dén d¢ khang khang sinh nay. A. baumannii mang gene KPC c6 odds
khang véi amikacin 1a 2,94 1an, dao dong tir 0,13 — 65, tuy nhién khong c6 ¥ nghia
thong ké vé6i gia tri p = 0,49. Pbi v6i A. baumannii mang gene SPM c6 odds khang
v6i amikacin 13 2,56 1an, dao dong tir 0,46 — 15,17. Tuy nhién su ting ndy ciing
khong c6 ¥ nghia théng ké, v6i gia tri p = 0,27. Twong tu doi véi A. baumannii
mang gene TEM c6 odds khang v&i amikacin 1a 1,08 1an (ting khoang 8%), dao
dong tir 0,32 — 3,67. Tuy nhién sy ting nay ciing khéng c6 ¥ nghia thong ké, véi gia
tri p = 0,9. Pdi v6i cac gene OXA, BIC va SHV déu khong c6 lién quan dén dé

khang khang sinh ctia A. baumannii mang gene nay d6i voi amikacin.

Tuong ty A. baumannii dé khang d6i véi imipenem theo tiéu chuan khang
sinh do dinh luong dua trén que E-test khi MIC > 8 pug/ml. A. baumannii mang cac
gene KPC, NDM, SPM va TEM c6 mdi lién quan v6i dé khang imipenem. Truong
hop ciia KPC, A. baumannii mang gene nay c6 odds dé khang véi imipenem ting
1én 1,67 lan, dao dong tir 0,05 - 58,3. Tuy nhién su gia ting nay khong c6 y nghia
thong ké, voi tri s6 p = 0,77. Tuong tu cac trudng hop cia NDM, SPM va TEM, A.
baumannii mang cac gene nay c6 odds gay dé khang ddi véi imipenem ting 1én 1an
luot 12 1,48, 3,68 va 1,32 lan. Khoang tin ciy 95% thay dbi lan luot 13 0,03 - 62,8,
0,19 - 71,1 va 0,19 - 9,08. Tuy nhién tat ca déu khong c6 y nghia théng ké, véi gia
tri p > 0,05 (bang 3.15).

Ngoai ra A. baumannii dé khang dbi vai levofloxacin khi MIC > 8 pug/ml. A,
baumannii mang cac gene KPC, NDM, SPM va TEM, tinh trung binh c6 odds gay
dé khang ddi véi levofloxacin lan luot 1a 1,94, 1,67, 1,17 va 2,03. Tuy nhién tit ca
déu khong c6 ¥ nghia thong ké, véi tri s p > 0,5. Hon nita ddi véi khang sinh
meropenem, A. baumannii mang cac gene KPC, SPM va TEM, tinh trung binh co
odds dé khang dbi voi khang sinh nay lan luot 14 2,22, 1,57 va 1,4. Tuy nhién tat ca
cling déu khong co ¥ nghia thong ké véi gia tri p > 0,05. Tuong tu ddi voi
sulbactam, cdc VK A. baumannii mang cac gene KPC, NDM va SPM, tinh trung
binh c6 odds dé khang ddi véi sulbactam lan luot 14 1,29, 4,55 va 1,65. V&i khoang



101

tin cay 95% VA gi4 tri p 1an luot 1a 0,17 — 9,84, p = 0,8; 0,22 — 94,14, p = 0,32 va
0,49 - 5,51, p = 0,41.

Tat ca cac mdi lién quan gitra VK mang gene khang thudc va dic tinh dé
khang khang sinh cta VK phan lap dugce déu cho thdy khong c6 ¥ nghia thong ké.
Diéu nay cho thiy do sb luong gene khang thudc cta chung toi phat hién khong
nhiéu (miu nho), nén chua du dé phat hién c6 sy khac biét c6 ¥ nghia. Nhung viéc
phat hién ra cac gene khang thudc nay c6 thé gidp ich duoc cho cac bac si 1am sang
trong viéc chi dinh str dung khéng sinh. Trong mét khoang thoi gian ngin (khoang
ba gid) cac bac si lam sang c6 thé chon lya duoc khang sinh tring dich cho ting
loai VK cu thé. Han ché duoc viée sir dung khang sinh ban dau khoéng phu hop,

cling nhu han ché dugc cac khang sinh manh pho rong khong can thiét,

Tuy nhién két qua NC cua chiing t6i cling can dit trong bdi canh két qua cia
cac NC khac trong va ngoai nudc. NC dugc thuc hién tai bénh vién Bénh Nhiét Badi
thanh phd HO Chi Minh. Pay 1a NC hdi ctru trén 492 BN nghi ngd VPTM trén 1am
sang. Tong s ¢6 765 mau dam dugc hit qua ndi khi quan. Thoi gian thyc hién NC
tir nam 2000 dén nam 2010. Két qua cay dam dinh luong voi ngudng cat > 10°
cfu/ml thi duoc goi 1a duong tinh. Qua 11 ndm NC phan 1ap dugc 206 chung
Acinetobacter spp dé khang v6i imipenem ting 1én hang nam. Véi ti 16 dé khang
ctia Acinetobacter spp dbi voi imipenem chua ghi nhan duoc truong hop nao vao
cac ndm 2000 va 2001. Tuy nhién dén ndm 2009 va 2010, ti 1¢ d¢ khéng cta
Acinetobacter spp d6i voi imipenem 13 89,5% va 88,6%. Trén 34 trong 35 chung
Acinetobacter spp phan lap duoc trong nim 2010, dugc tim soat cac gene lién quan
dén dé khang carbapenem blaOXA-51, blaOXA-23, blaOXA-24, blaOXA-58 va
blaNDM-1 bang PCR da moi. Tat ca 5 gene lién quan dé khang carbapenem déu
dugc phat hién trong it nhat mot chung, phan 16n cac ching déu cho két qua duong
tinh hon 2 gene khang thudc. Trong d6 27 chung Acinetobacter spp mang gene
blaOXA-51 [79]. Trong NC cua ching toi chi co xuat hién mot chung trong 71
chung Acinetobacter spp mang gene OXA trong 58 gene duoc phat hién. Piéu nay
cling c6 thé ly giai nhu sau: thir nhat chiing t6i chay PCR trén moi OXA-48 trén cac
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chung Acinetobacter spp ma chung t6i phat hién dugc. Thir hai 1a su khac biét nay
c6 thé giai thich 1a do dic thu cua timg chung Acinetobacter spp ¢ timg mai trudng
ICU khac nhau.

Nhu véy trai qua 11 thang NC (11/2014 dén 9/2015) ching t6i di thu thap
dugce 220 BN thoa tiéu chuin chan doan VPTM trén 1am sang. Tat ca 220 BN nay
déu duoc nodi soi phé quan tai givdng va duoc cdy dam dinh luong. Theo tiéu chuin
vi sinh kinh dién, ching toi phan 1ap dwoc 177 VK phan thanh 11 loai khac nhau.
Acinetobacter baumannii, Klebsiella pneumoniae va Pseudomonas aeruginosa la ba
loai VK phan lap duoc nhidu nhét. Trén cac mau dich rira phé quan phé nang, ching
t6i giai trinh tu va xac dinh duoc 99 lodi VK. S6 loai phat hién dugc nhiéu nhét trén
mot mau dich rira phé quan 13 32 loai. S6 loai phat hién duogc it nhat 1a mot loai trén
mot mau dich rira phé quan phé nang. Acinetobacter baumannii 1a tic nhan thuong
gip nhat gdy VPTM dugc dinh danh dua vao ca hai phuong phap truyén théng va
giai trinh ty trén hé théng Ion Torrent PGM. Két qua khang sinh d6 dinh luong dira
trén MIC cho thay: Acinetobacter baumannii khang véi hau hét khang sinh hién co,
thuong dung trén 1am sang hién nay. Cac gene khang thudc ma ching toi phét hién
dugc dua vao cac VK thuan. Cac gene khang thudc nay phat hién dugc dua trén ba
VK chinh yéu gdy VPTM la Acinetobacter baumannii, Klebsiella pneumoniae va
Pseudomonas aeruginosa. CAc gene chinh yéu phat hién duoc bao gom: IMP, KPC,
OXA, NDM, BIC, TEM, SHV, SPM. Nhu vay NC nay c6 cac diém dong gop cho

chuyén nganh nhu sau:

(1) Ap dung k¥ thuat mai trén hé thong Ton Torrent PGM két qua c6 tinh
chinh xac, nhanh (trong 24 gi®) ¢ thé gitip cho bac si 1am sang tién lwong duge BN
dang diéu tri tai cac khoa ICU. K¥ thuat nay giGip cho cc bac si lam sang dinh
hudng duoc cac tac nhan kha di gdy VPTM & cac BN nang. Tur d6 gitp cho cac bac
st ICU ¢6 chién luoc nhan ra duge cac BN nguy co cao va co chién lugc diéu tri
thich hop nhat cho tirng BN ning, c¢6 nhiéu nguy co. Hon nita k§ thuat sinh hoc
phan tir con cho ra két qua mang tinh kham phé trong viéc xac dinh hé vi sinh hi¢n

dién tai duong ho hip ciia BN VPTM. Phan nao d6 dong goép vao buc tranh 16n cia
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hé vi sinh trong dudng hé hip cua BN nghi ngd VPTM tai cac khoa bénh ning c
thé may.

(2) Sir dung phuong phap tiéu chuan trong viéc 1ay mau dich tiét tir duong hd
hap dudi thong qua ndi soi phé quan tai givong. Pay 1 phuong phap duy nhat, hién
nay, tiép can chinh xac vi tri ton thuong trong duong ho hap cua BN thé may. Két

qua dinh danh tac nhan VK hién dién la dang tin cay.

(3) St dung phuong phap vi sinh chudn muc mang tinh tién luong: cdy dam
dinh lugng va thuc hién khang sinh dd dinh luong MIC dua trén que E-test. Théng
qua MIC, cac bac si ICU d& dang ap dung PK/PD trong viéc lwa chon liéu luong va
cach dung khang sinh cho cac BN ning phai thé may. Két qua nay gitip cho bac si
lam sang dé dang ap dung cho BN trong thuc hanh hang ngay va dé dang lap lai &

bat ctr bénh vién nao c6 khoa vi sinh.

(4) Viéc phat hién ra cac gene khang thudc trong thoi gian sdm nhat gitp cho
cac bac si 1am sang co thé chon lua duge khang sinh trang dich cho tung loai VK
mot trong mot thoi gian ngin (3 gid). Han ché duoc viée st dung khang sinh ban
dau khong phu hop, cling nhu han ché duoc viée st dung céc khang sinh manh, phd
rong khong can thiét. Phat hién ra cac gene khang thudc va két qua khang sinh do
nhim canh bao ddi voi cac nha quan ly cho viéc ning cao hiéu qua kiém soat st

dung khang sinh va kiém soat nhiém khuén tai bénh vién.

(5) Kham phé ra cac loai VK méi trong hé vi sinh cia BN VPTM nham canh
bao cho cac nha khoa hoc, cac nha vi sinh va kiém soat nhiém khuén, cac bac si 1am
sang vé tac nhan c6 thé gay bénh trén BN thd may tai cac khoa ICU.

Tuy nhién NC nay con ¢6 cac diém han ché sau:

(1) Pay 1a NC 1am sang, thong tin thu thap dugc tir hd so bénh an nén khong

kiém so4t duoc chit ch& nhitng théng tin ban dau.

(2) Sinh hoc phan tir trong chan doan vi sinh chua dugc coi la tiéu chuan

vang trong vi¢c dinh danh VK mot cach rong rai. Tuy nhién, sinh hoc phan tir dang
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ngay dan co vai trd trong viéc dinh danh VK, ngay cang dugc khing dinh 1a phwong

phap tham chiéu cho vi sinh kinh dién.

(3) Ap dung sinh hoc phén tir trong chan doan vi sinh hién nay khong sin c6
tai moi bénh vién. Do do, hién nay chua ap dung rong rai sinh hoc phan tir cho vi
sinh 1am sang. Can dén dau tu vé dung cu, trang thiét bi va dao tao nguén nhan luec.
Tuy nhién sinh hoc phén tir, hién nay, 1 phwong phap duy nhit kha di trong viéc
phat hién, gop phan phong chéng va ngin ngira lan truyén bénh ly truyén nhiém

mot khi co6 dich xay ra.

(4) Kinh phi cho mot miu dinh danh VK cao hon so véi vi sinh kinh dién.
Tuy nhién van dé nay c6 thé khiac phuc dugc bang cach dan nhan (barcord) trén céc
mdi dic hiéu, mot 1an chay c6 thé hang chyc hoac hang tram mau gitp ich rat ngén
thoi gian va giam dugc chi phi. Tuy nhién viéc tinh sach mau trude khi tién hanh li

trich DNA nén dugc thuc hién.

(5) Hién nay sinh hoc phan tir chua thé két luan tic nhan vi sinh nao 1a tha
pham gay bénh. Tuy nhién c6 thé gitp cho bac si lam sang tim soat dugc kha ning
tiém tang ctia VK hién dién trong miu bénh pham khong cin qua nudi cy. Bén
canh d6 c6 thé phat hién duoc gene khang thudc giup cho bac si chon lua duoc

khang sinh tring dich va sém cho BN.
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KET LUAN

Qua mudi mot thang, chung toi da thyc hién dé tai “nghién ciru thc nhan vi
khudn gay viém phoi thé mdy va gene khdng thuoc bang ky thudt sinh hoc phdan ti¥”

trén 220 bénh nhan, ching toi di dén két luan sau:
1. Pinh danh vi khuén gay viém phéi thé may:

Dura vao vi sinh kinh dién: C6 164 trong 220 bénh nhan duong tinh véi ciy
dinh lwong dich rira phé quan phé nang. Trong d6 ¢ 13 truong hop duong tinh véi
hai loai vi khuan trén cing mot mau. Ching toi phan 1ap duoc 177 vi khuan chia
thanh 11 loai: nhém tryc khuan Gram am khong 1én men duong A. baumannii, P.
aeruginosa, B. cepacia, C. indologens, S. maltophilia. Nhdm truc khuan dudng rudt
Gram am K. pneumoniae, E. coli, E cloace, S. marcescens. Cau khuan Gram dwong
Staphylococcus aureus va cau khuan Gram am H. influenzae. Ba lodi VK gay
VPTM thudng gip nhat 1a A. baumannii, K. pneumoniae va P. aeruginosa chiém
81%.

Duwa vao sinh hoc phén tir: Trén 76 mau dich rira phé quan phé nang, giai
trinh ty gene 16S-rRNA, ching t6i dinh danh dugc 388 vi khuan chia thanh 109
loai. Trong d6 c6 99 loai duoc dinh danh dua trén cac chudi trinh tu c6 chiéu dai >
200 pb. S loai phat hién dugc nhidu nhét trén mot mau dich rira phé quan phé nang
14 32 loai.

So sanh giira giai trinh tw gene 16S-rRNA va vi sinh kinh dién trong
dinh danh vi khuan: C6 sy dong thuan cao giira giai trinh ty gene 16S-rRNA va
vi sinh kinh dién trén cac vi khuan Gram am hoic Gram duong dé moc. Pong
thuan giita cdy va PGM cua A. baumannii, K. pneumoniae, P. aeruginosa la
91,2%, 35,7% va la 85,7%. Pbi véi Staphylococcus aureus, B. cepacia va H.
influenzae dong thuan 1a 75%, 67% va 100%. E. coli khong c6 trudng hop nio
ddng thudn giita cdy va PGM. Cac loai chi dinh danh dugc bang Ion Torrent

PGM: cau - truc khuan Gram am hodc Gram duong, kho moc, hiéu khi hay yém
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khi va xodn khuan. Néu dung két qua cdy 1a tiéu chuin vang, thi do nhay va do
ddc hiéu ctia PGM lan luot 1a 93,5% va 6%.
2. Khang sinh d6 ciia vi khuin gay viém phéi thé may:

Khang sinh d6 khuéch tin trén dia gidy tAm khang sinh: Gan 85% cic Vi
khudn phan 1ap dugc 1 da khang, khang cephalosporin thé hé ba va bdn tir 63% dén
88%. Khang carbapenem nhom hai tir 39% dén 71%; cefoperazone — sulbactam va
piperacillin — tazobactam la 17% va 64%. Khang levofloxacin va ciprofloxacin la
72% va 77%; amikacin va genetamycin la 54% va 70%; colistin la 1,6%.

A. baumannii nhay colistin va cefoperazone — sulbactam la 98% va 93%;
khang carbapenem nhom hai, fluoroquinolone va aminoglycoside tir 80% dén 90%.

K. pneumoniae nhay colistin 100%, nhay carbapenem nhom hai va
aminoglycoside tir 70% dén 95%. Khéang cephalosporin thé hé ba - bén, piperacillin
— tazobactam va nhém aminoglycoside tir 50% dén 80%..

P. aeruginosa nhay colistin va piperacillin — tazobactam la 95% va 68%.
Khang cephalosporin thé hé ba va bdn, cefoperazon — sulbactam, piperacillin —

tazobactam, carbapenem nhém hai, aminoglycoside, fluoroquinolone 60% dén 86%.

E. coli chua ghi nhan khang amikacin va nhay imipenem va meropenem la
63% va 67. Chi c6 mot trong ba truong hop Enterobacter spp khang ceftazidime,
ceftriaxone va piperacillin - tazobactam. H. influenzae nhay hoan toan piperacillin -

tazobactam, meropenem va levofloxacin. S. marcescens chua ghi nhan khang thudc.

Burkholderia cepacia khang imipenem, amikacin va ciprofloxacin trén 70%.
Stenotrophomonas maltophilia khang imipenem, meropenem va amikacin.

Chryseobacterium indologens khang imipenem, meropenem va amikacin.

Staphylococcus aureus chua ghi nhan khang vancomycin, nhay clindamycin
gan 70%; khang doxycillin 50%.

Khang sinh d6 dinh lwgng MIC trén que E-test:

A. baumannii nhay vdi colistin 98,6% va 80% colistin c6 MIC < 0,125 pg/ml;

khang carbapenem nhdm hai va levofloxacin trén 95%.
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K. pneumoniae chua ghi nhan khang colistin va amikacin, khang vdi

meropenem, imipenem va levofloxacin 1an luot 1 8%, 23% va 59%.

P. aeruginosa chua ghi nhin khang colistin, khang d6i voéi amikacin,

levoflaxacin, carbapenem nhom hai lan luot 1a 59%, 76% va trén 76%.

E. coli chua ghi nhan khang amikacin, khdng meropenem va imipenem la 10%
va 33%. Khong c6 truong hop nao E. coli nhay levofloxacin. Chua ghi nhén truong
hop nao Enterobacter spp, H. influenzae va Serratia marcescens khang amikacin,
levofloxacin, imipenem va meropenem.

B. cepacia nhay vé&i meropenem la 86%. C. indologens khang amikacin,
imipenem va meropenem. S. maltophilia chi nhay véi colistin va levofloxacin.

Khang sinh dd Etest va dia gidy co két qua tuong dwong nhau dbi véi cac Vi
khuan gay viém phoi thd may phan 1ap duoc. Ngoai trir trudng hop sulbactam: ti 18
nhay cam ctia A. baumannii d6i vai sulbactam 9,5% (Etest) va 93% (dia giay)

3. Cac gene khang thudc phat hién dwoe va moi lién quan véi MIC:

C6 81% vi khuan gay viém phoi thé may phan lap dugc 13 c6 mang gene
khang thudc nhu sau: IMP, KPC, OXA, NDM, SPM, BIC, TEM, SHV.

Trong 58 gene khang thudc phat hién duoc tir A. baumannii, ba gene phé bién
nhat 1a SMP, TEM va SHV chiém 77%. Cac gene KPC, IMP va BIC déu chiém ti 18
5%. Gene NDM chiém 3,4% va gene OXA chiém 1,7%.

Trong 41 gene khang thudc phat hién duoc, K. pneumoniae mang cac gene
BIC, SPM, TEM va SHV chiém 84%. Cac gen IMP, OXA chiém 9% va 7%.

C6 5 gene khang thudc phat hién duoc tir P. aeruginosa. Trong d6 gene IMP

va NDM déu c6 2 gene, gene SHV ¢6 1 gene.
C6é mbi lién quan giita cac vi khuan A. baumannii, K. pneumoniae va P.
aeruginosa mang gene khang thudc va dé khang cac khang sinh chinh yéu trén 1am

sang. Tuy nhién mbi lién quan nay chua di manh (P > 0,05).
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KIEN NGHI

1. Thyc hién thém xét nghiém dinh danh va khang sinh d6 d6i véi cac vi khuan
yém khi trong cac mau dich tiét dudng ho hap dudi cho nhiing bénh nhan nghi
ngd viém phdi thd may trén 1am sang.

2. Xét nghiém tim ndng do wc ché ti thiéu (MIC) thudong qui déi voi céac vi
khuan gay viém phdi tho may. Dic biét trén cac vi khuan nghi ngd da khang
khang sinh.

3. Trién khai sinh hoc phan tir trong phat hién vi khuan gy bénh va tim cac
gene khang thudc tai bénh vién Nhan Dan Gia Dinh va cac bénh vién khac trong
thanh phd HO Chi Minh.
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Khdng 0
- Néu c6, hoi tiép loai bién ching:
Chay méau Co 1 ]
Khdng 0
Tran khi dudi da Co 1 L
Khong 0
Tran khi trung that | C6 1 O
Khdng 0
KhacC:. .

VIII. Két qua cAdy dam dinh lwong va khang sinh do:

1. Bém sb khuan lac:

>10% don vi tao khuan lac/ml | C6 1 O
Khdng 0

<10* don vj tao khuan lac/ml | C6 1 O
Khong 0

2. DINh danh VK. ..o



3. Két qua khang sinh d6 1:

TN VK e
Khéng sinh Khéng sinh Khéng sinh
Amikacin Ceftriaxon Levofloxacin
Ampicillin Ciprofloxacin Meropenem
Ampi/sul Colistin Moxifloxacin
Azithromycin Clindamycin Netilmicin
Cefepim Doxycillin Oxacillin
Cefoperazon Ertapenem Piper/tazo
Cefo/sul Gentamycin Ticar/clavu
Ceftazidim Imipenem Vancomycin
4. Két qua khang sinh d6 2:
TEN VK et
Khéng sinh Khéng sinh Khéng sinh
Amikacin Ceftriaxon Levofloxacin
Ampicillin Ciprofloxacin Meropenem
Ampi/sul Colistin Moxifloxacin
Azithromycin Clindamycin Netilmicin
Cefepim Doxycillin Oxacillin
Cefoperazon Ertapenem Piper/tazo
Cefo/sul Gentamycin Ticar/clavu
Ceftazidim Imipenem Vancomycin




IX. Két qua khang sinh d6 MIC:

AMIKACIN: ............. ug/ml
COLISTIN: ............. pg/ml
IMIPENEM: ............. ng/ml
LEVOFLOXACIN: ............. pg/ml
MEROPENEM: ............. ug/ml
SULBACTAM: ............. ug/ml

X. Giai trinh tw 16S rRNA:
XI. Giai trinh tw tim gen khang thuéc:
XI1. Két qua diéu tri:

Chuyén khoa
Chuyén vién
Xuat ning

Tir vong

Hét sot Co 1
Khong 0

Giam tiét dam Co 1
Khong 0

Bach cau mau binh thuong Co 1
Khéng 0

X-quang nguc hét thAm nhiém | C6 1
Khéng 0

Giam tiéu thu oxy Co 1
Khéng 0

Cai dugc may tho Co 1
Khéng 0

Ra khoi khoa Xuat thuong 1
2

3

4

5
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Phu luc 2. Phiéu dong y tham gia nghién ciru

Kinh thua qui 6ng, ba 1a than nhan cia bénh nhan...............................

tudi: ...... , dang diéu tri tai khoa San Séc Dic Biét, bénh vién Nhan Dan Gia Dinh,

Chung tdi sé& tién hanh ni soi phé quan tai givong cho nguoi than cua qui dng,
qui ba dé ldy dam. Nham phuc vy trong viéc chan doan chinh xéac va diéu tri tot nhat
cho nguoi bénh.

Chung t6i ¢ gang hét suc lam giam t6i da nhitng nguy hai cua tha thuat noi
soi cho nguoi bénh.

Thu thuat nay phia gia dinh nguoi bénh hoan toan khong phai tra bat ki chi phi
gi cho tién cong lam thu thuat.

Chung t6i rat mong sy dong y cua qui ngudi nha cua ngudi bénh. Chan thanh

biét on qui ong, ba rat nhiéu.

BV. Nhan Dan Gia Dinh, ngay....... thang ....... nam.......

Than nhan ngwoi bénh Ngwoi nghién ciru

BS. TRAN MINH GIANG



Phu luc 3: Ban thong tin danh cho d6i twong nghién ciru va
chap thuin tham gia nghién ctru

Tén nghién ctu:.. NGHIEN CUU TAC NHAN VI KHUAN GAY VIEM PHOI
THO MAY VA GENE KHANG THUOC BANG KY THUAT SINH HOQC
PHAN TU

Nha tai tro: khong
Nghién ciru vién chinh: Ths.BS Tran Minh Giang
DPon vi chi tri: Pai Hoc Y Duoc TP. H6 Chi Minh

(Bin Théng tin danh cho doi twong nghién ciru va chdp thudn tham gia nghién ciru
can phdi ¢ it nhat nhitng théng tin dwéi day. Co thé cé thém cdc théng tin khdc, tiry
theo tung nghién cuu).

L.THONG TIN VE NGHIEN CUU

Muc dich va tién hanh nghién ctru

« Viém phéi thé mdy 1 viém nhu mé phdi xay ra tir ngay tht 02 cta thd may tro di.
Viém phoi thd may 1a nguyén nhan chinh lam cho nguoi bénh phai tho may kéo dai,
t6n kém nhiéu tién va cong strc ciia nhan vién y t& va nguoi nha. Viém phdi thd may
cling 12 nguyén nhan chinh lam cho ngudi bénh tir vong. Chinh vi vdy ma xé4c dinh
chinh x&c nguyén nhan gay ra viém phoi thd mdy 1a rat quan trong. Vi vay ching toi
m&i tién hanh nghién ctru ndy trén ngudi nha ciia qui bénh nhan nham muc tiéu tim
chinh x4c nguyén nhan giy ra bénh viém phdi thd may. Dé tir d6 chung toi c¢6 cac

quyét dinh t6t nhat trong diéu tri cho ngudi bénh.

* Nghién ctru sé duoc tién hanh nhu sau: nguoi bénh nam diéu tri tai khoa sin séc
dic biét sau 02 ngay thd may c6 kém theo sét, ddm vang trao ra ng dit & duong
thd, chup X-quang phéi bac si xac dinh c6 viém phoi. Cac triéu ching nay trude khi
gin ong tho (thd may) thi khong co. Néu nguoi nha cta qui vi co cac tridu ching ké

trén toi s& tién hanh noi soi phé quan tai giuong cho ngudi bénh. Thi thuét nay la



chung t6i ding 6ng soi mém ludng qua dng thd vao toi phdi cua nguodi bénh dé
chung t61 hut dam. Thu thuat nay kéo dai khoang 5 phut. Thong thuong chung to1
14y dam cho nguoi bénh bang cach dung éng nhya mém ciing ludng qua dng thd roi
nbi véi may hat ap luc am dé hut ddm cho ngudi bénh. Tiéu chuan dé ching t6i loai
ra khoi nghién ctru nhu sau: Bénh nhan < 18 tudi, da c6 viém phdi thé may xay ra
truwde 48 gid, bénh nhan bi nhdi mau co tim trong 24 gid dau, réi loan nhip tim nguy
hiém chua kiém soat duoc, tiéu cau dudi 60.000/mmd, phu nir c6 thai cling nhu
ngudi bénh ghép tang va ngudi bénh bi suy giam mién dich méc phai. Nghién ctru

nay ching t6i du kién kéo dai trong 12 thang dé tuyén chon du sb ca bénh.

« S6 nguoi s& tham gia vao nghién ciru: chung t6i du kién sé tuyén chon 220 nguoi
vao nghién cuu.

« Ban chat va mic d6 tham gia cia nhitng ngudi tham gia nghién ctru: tat ca nhimng
ngudi bénh tham gia nghién ctru va nhitng nguoi bénh khong tham gia nghién ctru
déu duoc chim séc va diéu tri dung theo phac do cta khoa. Mdi ngudi bénh chi

tham gia t6i da 1a mot lan trong mot lan nhap vién vao khoa San Séc Pac Biét.
Cac nguy co va bat loi:

« Lidu c6 nhitng nguy co nao? Nguy co trong luc lam thu thuat ndi soi phé quan tai
giudng bao gdm: giam oxy trong lic ndi soi, chady mau trong phdi, thing phdi. Tuy
nhién trong 8 nam thu thuat nay dugc lam tai khoa San Séc biac Biét ching t6i chua
ghi nhan c6 trudong hop ndo xay ra cc bién chimg vira ké trén. Nguoi bénh thé may
lién tyuc trong luc soi, viéc giam oxy ctia ngudi bénh trong luc soi gin nhu hoan toan
duoc tranh khoi. Chiing toi diéu chinh ap lyc hat vira du dé hit duge dam va hat rat
nhe nhang dé tranh chay mau trong phoi. Chung t6i khong 1am sinh thiét trong phoi
vi vay nguy co 1am thiing phoi gan nhu hoan toan khong xay ra.

« Nhiing loi ich c6 thé c6 ddi véi ngudi tham gia: chiing t6i tién hanh hit sach dam
trong luc soi phé quan cho ngudi bénh. Tac nhan gdy viém phdi tim dugc 1a chinh

xac, giap cho béc si diéu tri cho nguoi bénh chon ding thudc, diang liéu lugng cho



ngudi bénh. Mit khac gitp cho bac si diéu tri phan doan dugc phan nio mirc do
nguy hiém cta viém phoi.

« Nhitng nguoi tham gia c6 thé mong doi nhirng loi ich gi? Bac s diéu tri cua nguoi
bénh biét duwoc chinh xac vi khuan gy bénh. Pong thoi biét duge vi khudn phat
hién duoc khang véi khang sinh thir nghiém & ndng d6 bao nhiéu. Tir d6 bac si diéu
tri ctia ngudi bénh chon ding khang sinh va ding lidu lwong dé dung cho ngudi
bénh. Nham muc dich diét duoc tdi da vi khuan gy viém phoi, giup nguoi bénh

mau hét viém phoi.

« Chi phi/chi tra cho ddi tugng: chiing toi khong chi tra dong nao cho ngudi nha cta

nguoi bénh duge tham gia nghién ctlru.

« Nhitng khoan s& duoc chi tra trong nghién ciru: Nguoi nha khong can phai chi tra
cho thu thuat ndi soi ndy. Nguoi nha ciing khong phai chi tra cho viéc lam xét
nghiém giai trinh ty dé dinh danh vi khuan ciing nhu tim gen khang thubc cia Vi
khuan. Nguoi nha ciing khong phai chi tra cho tién lam khang sinh d6 dinh lugng
noéng do6 tc ché tdi thiéu cua khang sinh d6i voi vi khuan. Tuy nhién ngudi nha phai
chi tra cho tién dinh danh va lam khang sinh d6 khuéch tan cho bénh vién. Vi day 1a
phuong phap thuong qui hang ngay. Cac xét nghiém thuong qui khac dé phuc vu
cho cong tac diéu tri hang ngdy nguoi nha phai chi tra cho bénh vién. Tién in, tién
giudng, tién d6 dung tiéu hao, tién thudc va dich truyén hang ngay nguoi nha phai

chi tra cho bénh vién.

« Chi phi di lai va an udng cta ngudi nha bénh nhan 1a tir tac. Cac ngay nghi ca

ngudi nha dé nudi ngudi bénh chung t6i khong bu dap cho viéc mét thu nhap nay.
Boi thwong/diéu tri khi c6 ton thwong lién quan dén nghién ctru:

« Nguoi tham gia dugc diéu tri mién phi trong trudng hop xay ra bién ching do noi

soi phé quan tai giuong.
Nguoi lien hé

* Ho tén, so di¢n thoai nguodi can lién hé:



Su tw nguyén tham gia

« Nguoi tham gia dugc quyén tu quyét dinh, khong hé bi ép budc tham gia

« Nguoi tham gia c6 thé rat lui & bt ky thoi diém nao ma khong bi anh huéng

gl dén viéc diéu tri/cham s6¢c ma ho dang dugc huong.

« Trong truong hop 13 nguoi vi thanh nién, suy giam tri tué hodc mat kha ning,
viéc 14y ban chap thuan tham gia tir ngudi dai dién hop phap.

Tinh bao mat

« Cong bd 18 viée mo ta cac bién phap dé giir va dam bao tinh bao mat ciia cac
ban ghi lién quan dén nguoi tham gia

II. CHAP THUAN THAM GIA NGHIEN CUU

T6i di doc va hiéu thong tin trén ddy, da co co hoi xem xét va dit cau hoi vé
thong tin lién quan dén noi dung trong nghién ctru nay. To6i da nodi chuyén tryuc tiép
voi nghién ctru vién va dugc tra 161 théa dang tat ca cac cau hoi. T6i nhan mot ban
sao ctia Ban Thong tin cho ddi tugng nghién ctru va chap thuan tham gia nghién

ctru ndy. Ti tu nguyén dong y tham gia.

Chir ky cia nguoi tham gia:

Ho tén Chtr ky

Ngay thang nam

Chir ky ciia ngwoi lam chirng hodic ciia ngudi dai dién hgp phap (néu ap dung):

Ho tén Chir ky

Ngay thang nam




Chir ky ciia Nghién ciru vién/nguoi lay chip thuin:

T6i, nguoi ky tén dudi ddy, xac nhan rang bénh nhan/ngudi tinh nguyén tham

gia nghién ctru ky ban chip thuan da doc toan bo ban thong tin trén day, cac

thong tin nay da duoc giai thich can k& cho Ong/Ba va Ong/Ba di hiéu rd ban chat,
cac nguy co va loi ich cua viéc Ong/Ba tham gia vao nghién ciru nay.

Ho tén Chir ky

Ngay thang nam




Phu luc 4: Quy trinh ndi soi phé quan tai giwong

Chi dinh: thuc hién noi soi phé quan tai giwong khi: 1am sang bénh nhan sot >
38°C, hoac < 36,5°C; tang tiét dam hodc dam ddi mau qua ndi khi quan hoac qua
khai khi quan; ting tiéu thu oxy kém hodc bach cdu mau > 12000/mm3 hay <
4000/mm3, hodc thim nhiém lan téa trén X quang nguc hay tham nhiém tién trién
trén X quang nguec.

St dung 6ng soi: dung dng soi mém LF-TP, chiéu dai can soi 60cm, hé thong
quang hoc: trudng quan sat 900, nhin xa 50cm; dudng kinh ngoai dau tan 5,1 mm,
duong kinh ngoai ong 5,2 mm, duong kinh trong kénh hut 2,6mm; gap goc 1én hoic
xubng 1200; hang Olympus; Nhat Ban.

Chuan bi may soi: nguoi phu trai sing vo khuan 1én xe thi thuat, ding kém v
khuan kep 10 miéng gac nho, ba cdc vo khuan, hai doi ging phiu thuat, mot éng
tiém 10cc, hai 6ng tiém 3cc, mot ngang miéng, mdt lo dung dam vo khuan dk-3465
Unomedical, Pan Mach. Tat ca dé vao sang vo khuan. Mot tip xylocaine jelly 2%
vo khuén, 30 gram, hang Astrazeneca, Thuy Dién; mot 6ng midazolam 5S5mg/2ml;
fentanyl 0,Img/ 2ml va hoac suxamethonium 100mg/2ml cho vao ngan td xe thu
thuat. Ngudi phu rot diy ba cde riéng 1é theo thtr tu nude cat, cydezim, cidex; lay
may soi tir trong ta, 1ap pin, thir dén; dat may soi 1én siang v6 khuan. Ngudi phu hut
sach dam trong khi quan va ving hau hong.

Chuan bi phim X quang ngyc: tit ca cac phim x quang nguc cta bénh nhan
dugc doc boi bac si chuyén khoa chan doan hinh anh. Phim X quang duoc gin vao
dén doc phim, chung t6i xem xét ki ludng vi tri can tiép can dé tién hanh 1am thu
thuat ldy bénh pham. Céac truong hop ton thwong khu tri & mot thuy phoi trén X
quang nguc thing. Chung t6i tién hanh soi phé quan vao vi tri ctia thuy phdi nghi
ngd ton thuong d6 dé liy bénh pham. Trong trudng hop ton thwong nhiéu hon mot
thiy phoi hodc ca hai bén phdi, vi tri ldy dam dugc uu tién 1a thuy dudi. Trong
truong hop t6n thuong trén X quang khong 1 rang, ching toi quyét dinh lam thu

thuat rira phé quan phé nang ¢ tiéu phé quan phan thuy duéi bén phai.



Chuén bi bénh nhan: tit ca bénh nhan dugc st dung an than va hodc dan co,
nam dau cao >300 trir truong hop chéng chi dinh. Dung monitor hing Nihon
kohden bsm-4103k, Nhat Ban theo dbi lién tuc dién tdm dd, SpO2, va ghi nhan
huyét ap mdi phit qua huyét 4p dong mach xam 1an hodc do huyét ap tu dong &
canh tay khong phai gin do d6 bao hoa oxy theo mach dap. Néu bénh nhén tinh,
chung t6i tién hanh tiém tinh mach midazolam 2,5mg va fentanyl 0,05mg va hoic
50mg suxamethonium, dat ngang miéng.

Tién hanh ndi soi phé quan tai giudng: tac gia 1a ngudi truc tiép thyc hién noi
soi phé quan tai givong phai doi nén, mang khéu trang phﬁu thuat, rua tay, mac 4o
choang va mang ging vo khuan. Dung gac thim nudc cat lau sach can soi va gan
dau day hat dam vao may soi, hut nhe trang kénh sinh thiét bang nudc cat vo khuan
4-5 1an, bdi tron can ong soi bang xylocaine jelly 2% vo6 khuan. Ngudi soi quan sat
bénh nhén, dién tim d6 lién tuc, Sp0O2, va huyét ap. Ngudi phu chuyén ché do tho
kiém soét c6 hd trg, chinh phan ap oxy hit vao 1én 100%. Sat khuan dau dng noi khi
quan noi dua ong soi vao bang con 900, sau d6 dugc lau sach dau ndi dng noi khi
quan bing gac vo khuan, quan sat bénh nhan va mang hinh theo ddi trong subt qua
trinh soi. Bdo cho nguoi soi biét ngay khi ¢ céac triéu chimg bao dong: Sp0O2 <
90%, bénh nhan tim tai, HA tut va nhip tim tang > 20%, hodc nhip tim cham < 50
nhip/phit. Ngudi soi dua dng soi vao dng ndi khi quan, quan sat khi quan, phé quan
goc, cac 16 phé quan phan thiy. Nguoi soi quan sat that ki ludng niém mac khi phé
quan va ghi nhan mau sdc niém mac nhu: xude do, sui, chday mau, chit hep. Pua 6ng
soi toi vi tri ton thuong nghi ngo trén X quang nguc, ¢ dinh 6ng soi. N6i mot dau
day cua lo hut dam vao dau ndi cua éng ndi soi, dau con lai ndi vao day hut dam cua
binh hat 4p luc 4m mot chiéu, tién hanh rira phé quan phé nang, mdi 1an bom 5-10
ml nuée mudi sinh 1i v khuén, téng luong nudce mudi sinh 1i bom vao cho mét lan
soi khong qua 120 ml, hut sach dich rira. Ngung tha thuat khi bénh nhan cé céac
triéu chtng bao dong. Két thuc cudc soi va kham lai bénh nhan ghi nhan nhiing bién

ching cap tinh, ban giao bénh lai cho béc si diéu tri, ghi twong trinh thi thuat.



Phu luc 5: Quy trinh cay dinh lwong dam va dich rira phé quén
phé nang tai khoa Vi Sinh bénh vién Nhan Dan Gia Pinh

- Thuén nhit BP dim v&i dd tan dam
(1.4 thiothreitol 1% ), t11& 1:1

DAM THUAN NHAT |, - Trén bang Votex khoang 30 gidy.
i - U 35C trong 30 phiit
l - Quan sat BP tan hoan toan.
0.5 ml (néu chwa tan tiép tuc Votex dén tan)

0.5 ml

& 367 3T >

{ 0.5 ml
e arteg ‘ ‘ ‘ H «—{ 4.5 ml Nacl 0.9% -
el OOOT

10t 10 103 104 101
10 p1/dd pha loing l

l 10 pl’ddé pha

Nuéi ciy BA, CAHIL MC

N |
T Dt OP trén BA
& phén (-1)/dam hoéc (0)/DRPQ

!

U COz 5%0/35°C 24-48h: BA, CATII
7 Oni35°C 24-48h: MC

v

POC KET QUA

Nuéi ciy BA, CAHIL MC

54 hrong khéom khuin x @6 pha lodng x 2 54 Ihrong khém khuin x dé pha lo3ng

0,01 0,01

h ks

=107 VE/ml dam va = 2 loai VE. = 10* VE/ml DRPQ va = 2 loai VE_

—— ——

DINH DANH —
KHANG SINH DO

Chu thich: Bp: bénh pham; dd: dung dich; DRPQ: dich rira phé quan; VK: VK.



Phu luc 6: Quy trinh dinh danh VK tai khoa vi sinh bénh vién
Nhan Dan Gia Dinh

CAHI moc VK ) WE moc tir cac loa
(ki frém, d=Imm, [ MT nuidi cay
due nhg cd anh xd el
L
Nhuom Gram
Cau trye khoin Céu khudn Trwe khuin Song cau Phay
nha Grl-) Gri+) Gr-) Gr(-) hinh khuzn ta
hat cafe
¥ + ¥ \ ¥
Ve tinh Catalaze O=xidasze s NE THEH
)
! VAN
Haemophilus ENE |+ Ehingdic (s IDmdy
diém nghi ngo

kL 4
Khim khuin nghi ngir trén MC:
E. coli: hing khbd,_ bién déu

E prnewmonia hong, lon, nhat,

tam 36, moc tran

Staphvloceeci Streptococel

Frofews: BA oo min thér, khim

nhé, khong mau, moc tran

THSH
//‘/7 e,
) H.8(+) H.S(+)
InViC IWVIC Ure(+) Ure(+)
++-- --++ Indole{+) Indole(-)

¥
E coli E prneumoniae P vulgaris P. mirabilis




Phu luc 7: Bién luan két qua khang sinh do theo CLSI 2014

Biang 1: Bién luin két qua khang sinh @6 do6i véi Pseudomonas aeruginosa:

Khang sinh  Tiéu chuan bién ludn duong Tiéu chuan bién ludn MIC

kinh vong v6 khuin (mm) (ng/dl)

S I R S I R
Imipenem >19 16-18 <5 <2 4 > 38
Meropenem > 19 16-18 <5 <2 4 > 8
Colistin >11 - <0 <2 4 > 8
PolimyxinB >12 - <1 <2 4 > 38

Bang 2. Bién luin két qua khang sinh dé d6i véi Acinetobacter spp:

Khang sinh  Tiéu chuin bién luan duong Tiéu chuan bién luan MIC (pg/dl)

kinh vong v6 khuan (mm)

S I R S I R
Imipenem >16 14 -5 <1 <4 8 > 16
Meropenem >16 14-15 <3 <4 8 > 16
Colistin <2 - >4

Polimyxin B <2 . >4




Bang 3. Bién luin két qua khang sinh @b d6i véi Enterobacteriaceae spp:

Khang sinh  Tiéu chuin bién luan duong Tiéu chuin bién luan MIC

kinh vong v6 khuin (mm) (ng/dl)

S | R S I R
Imipenem >23 20-22 <19 <1 2 >4
Meropenem >23 20-22 <19 <1 2 >4

Bang 4. Bién luin két qua khang sinh @6 d6i véi Burkholderia cepacia:

Khang sinh  Tiéu chuan bién ludn duong Tiéu chuin bién ludn MIC

kinh vong v6 khuan (mm) (ng/dl)
S I R S I R
Meropenem >20 20-22 <15 <4 8 >16

Bang 5. Bién luin két qua khang sinh do do6i véi Non-Enterobacteriaceae:

Pseudomonas spp; true khuin Gr (-) khé moc, khong 1én men dwong.

Khang sinh  Tiéu chuan bién luan duong Tiéu chuan bién luan MIC

kinh vong v6 khuan (mm) (ng/dl)

S I R S I R
Imipenem - - - <4 8 > 16
Meropenem - - - <4 8 >16
Colistin - - - <2 4 > 8
PolimyxinB - - - <2 4 > 8




Phu luc 8: Phwong phép phat hi¢n gene khang thudc

Dich ly trich DNA tir chung VK thuan duoc dung lam khudén mau cho k§y thuat PCR
phat hién cac gen khang thudc.

Trinh ty cac doan mdi dugc trinh bay tai bang sau:

Chiéu  dai | Chiéu dai
Tén moi Trinh ty (5° - 3°) doan mdi|san phim
(bp) PCR (bp)
SHV-1545 | TTATCTCCCTGTTAGCCACC 20 790
SHV-1546 | GATTTGCTGATTTCGCTCGG 20
TEM-757 | GCGGAACCCCTATTTG 16 964
TEM-686 | ACCAATGCTTAATCAGTGAG 20
IMP-2635 | GGAATAGAGTGGCTTAAYTCTC | 22 932
IMP-2636 | GGTTTAAYAAAACAACCACC 20
SPM-2637 | AAAATCTGGGTACGCAAACG 20 971
SPM-2638 | ACATTATCCGCTGGAACAGG 20
OXA-2641 | GCGTGGTTAAGGATGAACAC 20 438
OXA-2642 | CGAATGCGCAGCACCAG 17
BIC-2643 | TATGCAGCTCCTTTAAGGGC 20 537
BIC-2644 | TCATTGGCGGTGCCGTACAC 20
NDM-2647 | GGTTTGGCGATCTGGTTTTC 20 621
NDM-2648 | CGGAATGGCTCATCACGATC 20
KPC-2645 | CGTCTAGTTCTGCTGTCTTG 20 798
KPC-2646 | CTTGTCATCCTTGTTAGGCG 20

Thiét ké phan ing PCR phat hién gene SHV

— Cong thirc pha mix cho 1 mau

Thanh phan Thé tich (ul)
Nuoc 15

Q5 HS HiFi Master Mix 25
SHV-1545 2,5
SHV-1546 2,5

DNA mach khuén 5

— Chu ky nhiét cho phan img PCR
+ 1 chu ky: 98°C 30 giay
+ 40 chu ky gdbm: 98 °C 10 gidy, 60 °C 30 giay, 72 °C 40 gidy
+ 1 chu ky: 72 °C 5 phat



+ 1 chu ky: 4°C giir cho dén khi dung.

Thiét ké phan mg PCR phat hién gene TEM

— Cong thirc pha mix cho 1 mau

Thanh phan Thé tich (ul)
Nuoc 15

Q5 HS HiFi Master Mix 25
TEM-757 2,5
TEM-686 2,5

DNA mach khuon 5

— Chu ky nhiét cho phan iing PCR
+ 1 chu ky: 98°C 30 giay
+ 40 chu ky gom: 98 °C 10 giay, 58 °C 30 gidy, 72 °C 30 gidy
+ 1 chu ky: 72 °C 5 phat
+ 1 chu ky: 4°C giit cho dén khi dung.

Thiét ké phan tmg multiplex PCR phat hién gene IMP, SPM va OXA

— Cong thirc pha mix cho 1 mau

Thanh phan Thé tich (ul)
Nuoc 5

Phusion U Multiplex Master Mix 25
IMP-2635 2,5
IMP-2636 2,5
SPM-2637 2,5
SPM-2638 2,5
OXA-2641 2,5
OXA-2642 2,5

DNA mach khuén 5

— Chu ky nhiét cho phéan ting PCR
+ 1 chu ky: 98°C 30 giay
+ 40 chu ky gom: 98 °C 10 gidy, 55 °C 30 gidy, 72 °C 30 giay
+ 1 chu ky: 72 °C 5 phut
+ 1 chu ky: 4°C giir cho dén khi dung.

Thiét ké phan mg multiplex PCR phat hién gene BIC, NDM va KPC



— Cong thirc pha mix cho 1 mau

Thanh phan Thé tich (ul)
Nuoc 5

Phusion U Multiplex Master Mix 25
BIC-2643 2,5
BIC-2644 2,5
NDM-2647 2,5
NDM-2648 2,5
KPC-2645 2,5
KPC-2646 2,5

DNA mach khu6n 5

— Chu ky nhiét cho phan timg PCR
+ 1 chu ky: 98°C 30 giay
+ 40 chu ky gom: 98 °C 10 gidy, 60 °C 30 gidy, 72 °C 40 giay
+ 1 chu ky: 72 °C 5 phat
+ 1 chu ky: 4°C gitr cho dén khi dung.

Phat hi¢n sin phAm PCR

San phém PCR s€ dugc dién di trén thach agarose 1,5% trong dung dich dém TBE
0,5X.

Cai dat dong dién: 150V — 400mA, thoi gian chay: 30 — 40 phut

Nhudm thach bang GelRed va chup anh véi hé thong KETA M (hing Wealtec)

Céc san pham PCR 1én dung kich thudc dugc cat bang, tinh sach gel va giai trinh
tw. Trinh ty thu nhan duoc s& ddi chiéu véi ngan hang gene.

S liéu dugc cap nhat va quan 1y bang phan mém Microsoft Excel.

Déi chiéu trinh ty trén ngan hang gene bang phan mém blast search.



Phu luc 9: Phac d6 diéu tri VPTM tai bénh vién Nhin din Gia Pinh

I.  PHAM VI AP DUNG PHAC PO: khoa bénh ning c6 thé may

Il. DAI CUONG:

VP thé may 1 viém nhu mé phdi xay ra sau 48h trén bénh nhan thé may qua NKQ
hoac KKQ.

La nguyén nhin hang dau giy ting ti 18 tir vong tai cac khoa bénh ning c6 thd may
dac biét 1a khoa ICU[1] .

IIl. DICH TE :

Tilé VPTM tai ICU BV NDGD 30% ( 2011) [2]

Ti1l¢ VPTM tai ICU BVCR 27% (2001) [3], 32% (2005) [4] , 20% (2010) [5]

IV. TAC NHAN GAY BENH:

a. Vi khuan: Acinetobacter baumannii (69,3%); Klebsiella spp (11,5%);
Enterobacter spp (11,5%); Pseudomonas aeruginosa (7,7%); E.coli [1] ;
Staphylococcus aureus.

b.  Vinim:

V. CHAN DOAN: dya vao déu hi¢u nhiém khuén toan than, thim nhiém méi
hodc nang 1én trén phim XQ phoi va bang chtng vi sinh hoc ctia viém nhu mé phoi
1.  Tiéu chuan 1am sang: Tham nhidm mdi, lan téa hodc tién trién trén X quang
nguc kém > 2 tiéu chuan:

—  T02>38,5 oC, hoac <36,50C.

—  Tang tiét dam hodc dam d6i mau.

—  Tang tiéu thu oxy.

—  BC mau > 12000/mm3 hay < 4000/mm3.

—  CRP va/hay PCT tang cao

2. Bing ching vi sinh: dich tiét phé quan dudng ho hip dudi

—  Soi, nhudm gram (<30 phut)

—  Hat ddm bang lo vo khuan: 106 cfu/ml

—  BAL: 104 cfu/ml

- MIC néu can



3. Chan doan phan biét:
—  Phu phéi cap
—  Tran dich mang phdi
— K phdi
—  Nhoi mau phbi
VI. PHAC PO PIEU TRI:
A. Nguyén tic diéu tri:
a.  Soi-nhudém gram-cdy dam trude khi st dung khang sinh
b.  Sirdung khang sinh sém, 4p dung liéu phap xudng thang
c.  Phdi hop khang sinh
B. Diéu trj triéu chtng: ha sbt, long dam, VLTL, bu du dich
C. Pbiéu tri nguyén nhan: phai ldy dam trude khi diung khang sinh. Tuy thudc tac
nhan gay bénh cua tirng khoa ICU, tirng co dia bénh nhan.
. Dua vao két qua nhuém gram ma lya chon khang sinh ban dau. Ap dung liéu
phap xudng thang.
a.  Truc khuan gram am: huéng nhiéu tdi tac nhan: Klebsiella spp; Enterobacter
spp; E.coli; Pseudomonas aeruginosa.
—  Khang sinh chu luc khéi dau: c6 thé chon mét trong cac khang sinh sau:
0  Nhom Carbapenem
] Imipenem 0,5g, TTM trong 2 gio, X 4 lan/ngdy; c6 thé ting 1én 1g, TTM trong
3h X 3 lan/ngay (t6i da 50mg/kg/ngay)
] Meropenem 1g, TTM trong 3 gid, X 3 lan/ngay (t6i da 6g/ngay)
0  Piperacillin/Tazobactam 4,5g, TTM trong 30 phat, X 3 lan/ngay (t5i da 4
lan/ngay)
—  Két hop véi:
0  Nhom aminoglycosis:
Amikacin 0,5-0,75g, TTM trong 30 phut, X 1 lan/ngay (t6i da 15mg/kg/ngay)
Neltimycin 2-3 mg/kg X lan/ngay



b. Cau tryc khuin gram am: (gram-negative coccobacilli) kha ning nhiém
Acinetobacter spp

—  Phéi hop khang sinh nhu sau:

0  Imipenem (Tienam) lg truyén TM trong 3h X 3 lan/ngdy (ting 1én tbi da
50mg/kg/ngay hoac 4g/ngay) hoac:

0  Meropenem (Meronem) lg truyén TM trong 3 gio X 3 lan/ngay (ting lén tdi
da 6g/ngay)

KET HOP véi

o  Colistin 2-3 MU truyén TM trong 30 phut X 3 1an/ngay hoic

o  Amikacin 0,5-0,75g, TTM trong 30 phut, X 1 lan/ngay (t6i da 15mg/kg/ngay),
hoac

o  Neltimycin 2-3 mg/kg X 2 lan/ngay

c.  Gram duwong: nghi nhiéu dén Staphylococcus aureus

—  Vancomycin 1 g truyén TM trong 60 phut X 2 lan/ngay

. Khi c¢6 két qua khang sinh do: ty thudc vao dap tng 1am sang ctia bénh nhan,
CTM, CRP, PCT, va X quang phoi

a.  Ap dung liéu phap xubng thang: chon Iya mot trong cac khang sinh nhom
duéi, co thé don tri liéu; ngung khang sinh sau 5-7 ngay

b. Néu két qua khang sinh do chi nhay voi khang sinh dang dung: Duy tri véi
khang sinh do tir 7-10 ngay

c.  Néu két qua khang sinh db 1a PDR ( khang tit ca khang sinh): str dung phac dd
khang sinh két hop véi goi ¥ bén dudi, thoi gian kéo dai 14 ngay

«  Colistin + Imipenem/ Meropenem TTM kéo dai

. Colistin + Sulbactam liéu cao (6g/ngay)

«  Colistin + Imipenem/ Meropenem + Sulbactam

. Colistin + Imipenem/ Meropenem + Rifampin.

d. Néu tic nhan 13 Tu cau khang vancomycin, Enterococci khang vancomycin
(VRS/ VRE):



. Linezolid (600mg X 2 1an/ ngay)

D. Theo doi bénh nhan:

—  Lam sang: cac d4u hiéu nhiém khuén toan than: To, M, HA. Theo ddi bénh
nhan thé¢ may: SPO2, mic do ti€u thu oxy, PEEP, xoay trd chéng loét, VLTL,
phong ngtra thuyén tic phoi

—  Can lam sang: CTM, CRP, PCT, KMbM, X quang nguc, hoac CT nguc

VII. LUU DO XU TRI KS BAN DAU:

BAL/dam hit qua NKQ
l Gr(+)
Nhuém gram > Vancomycin

\

Céu triee khuin Gr(-)

|

/

Trwe khuan Gr(-)

|

Imipenem/Meropenem/Pipera-Tazo Imipenem/Meropenem
+ +
Amikacin/Neltimycin Colistin/Tigecycline
Amikacin/Neltimycin

¥
Piéu tri tiép theo tuy thujc két qua KSP

(Xudng thang / giit thang / 1én thang)

VIII. TIEU CHUAN DANH GIA MUC DO BDAP UNG PIEU TRI:
— Lam sang: cai thién cac d4u hiéu nhiém khuan toan than: giam sbt, mach khong

tang, giam murc do ti€u thu oxy, PEEP giam, giam hodc khong 1€ thugc may tho



— Can lam sang: bach cAu mau, CRP va hoic PCT giam dan vé tri sb binh thuong,
ci thién hinh anh thAm nhiém trén X quang nguc thang

IX. TIEN LUONG: VPTM la nhiém trung bénh vién, cé tién lugng Xau.

X. PHONG NGUA:

1. Céach ly: mdi bénh nhan c6 mot phong riéng, dung cu sir dung riéng

2. Rua tay: trude khi tiép xtic bénh nhan, trude khi roi khoi givong bénh

3.  Nang dau giudng bénh: 300-450

4.  Hut dam kin

5. V¢ sinh rang miéng ( 2-4h)

6 Dung khang sinh “trang dich”, du lidu, dung thoi gian

(Ghi chu: tat ca liéu khang sinh néu trén ap dung cho ngudi c6 chirc ning than binh

thuong, can giam liéu khang sinh tuong ing véi chie ning loc cau than)



Phu luc 10: M6i twong quan giira dinh danh vi khuan theo kinh
dién va giai trinh tw gen 16S-rRNA (n = 76)

Két qua ciy Két qua PGM

Klebsiella pneumoniae Acinetobacter baumannii
Acinetobacter nosocomialis
Acinetobacter spp
Aureimonas glaciistagni
Burkholderia spp
Corynebacterium striatum
Enterococcus faecium
Enterococcus spp
Erwinia psidii
Gallibacterium anatis
Gemella spp
Granulicatella adiacens
Granulicatella adiacens
Haemophilus aegyptius
Klebsiella pneumoniae
Klebsiella singaporensis
Lactobacillus spp
Macrococcus caseolyticus
Neisseria spp
Neisseria subflava
Pasteurella spp
Prevotella melaninogenica
Pseudomonas spp

Shewanella profunda




Két qua cdy

Két qua PGM

Shigella dysenteriae
Spphingomonas echinoides
Staphylococcus spp
Staphylococcus aureus
Staphylococcus haemolyticus
Streptococcus sinensis
Streptococcus spp

Vagococcus entomophilus

Klebsiella pneumoniae

Acinetobacter baumannii
Acinetobacter spp
Aeromonas spp
Burkholderia spp
Corynebacterium spp
Corynebacterium striatum
Enterobacter aerogenes
Enterobacter mori
Haemophilus aegyptius
Haemophilus paraphrohaemolyticus
Klebsiella pneumoniae
Kosakonia spp

Neisseria elongata
Neisseria sicca

Prevotella histicola
Prevotella melaninogenica
Prevotella nanceiensis
Prevotella ruminicola
Proteus mirabilis

Pseudomonas spp




Két qua cdy

Két qua PGM

Rothia mucilaginosa
Staphylococcus aureus
Staphylococcus spp.
Streptococcus spp.
Veillonella denticariosi
Veillonella parvula

Xenorhabdus poinarii

Acinetobacter baumannii

Acinetobacter baumannii
Acinetobacter spp
Alloprevotella rava
Fusobacterium nucleatum
Granulicatella adiacens
Klebsiella pneumoniae
Neisseria elongata
Neisseria spp

Neisseria subflava
Peptostreptococcus stomatis
Porphyromonas pasteri
Prevotella buccae
Prevotella histicola
Prevotella jejuni
Prevotella melaninogenica
Prevotella oris

Prevotella pallens
Prevotella saccharolytica
Prevotella veroralis
Staphylococcus aureus

Streptococcus constellatus




Két qua cdy

Két qua PGM

Streptococcus spp

Veillonella spp

Acinetobacter baumannii

Acinetobacter baumannii
Acinetobacter spp
Corynebacterium spp
Enterococcus spp
Erwinia chrysanthemi
Escherichia spp

Gemella spp
Haemophilus spp
Klebsiella pneumoniae
Klebsiella quasipneumoniae
Klebsiella spp
Lactobacillus spp
Nocardia spp
Pectobacterium wasabiae
Prevotella spp

Proteus mirabilis
Proteus mirabilis
Pseudomonas spp
Shigella spp
Spphingomonas spp
Staphylococcus aureus
Stenotrophomonas spp

Streptococcus spp

Acinetobacter baumannii

Acinetobacter haemolyticus
Acinetobacter baumannii

Actionobacillus lignieresii




Két qua cdy

Két qua PGM

Aeromonas spp
Aeromonas taiwanensis
Alloprevotella rava
Corynebacterium striatum
Enterococcus spp
Haemophillus aegyptius
Haemophilus spp
Klebsiella pneumoniae
Morococcus cerebrocus
Neisseria subflava
Prevotella baroniae
Prevotella buccae
Prevotella melaninogenica
Prevotella nanceiensis
Prevotella spp
Pseudomonas spp
Staphylococcus aureus

Staphylococcus spp

Acinetobacter baumannii

Acinetobacter baumannii
Acinetobacter spp

Alloprevotella rava

Burkholderia spp

Catonella morbi

Diaphorobacter spp

Haemophilus paraphrohaemolyticus
Klebsiella pneumoniae

Neisseria spp

Prevotella melaninogenica




Két qua cdy

Két qua PGM

Pseudomonas spp
Serratia liquefaciens
Staphylococcus aureus

Veillonella spp

Klebsiella pneumoniae

Acinetobacter baumannii
Acinetobacter haemolyticus
Chryseobacterium spp
Haemophilus aegyptius
Haemophilus haemolyticus
Klebsiella pneumoniae
Neisseria subflava
Plesiomonas shigelloides
Pseudomonas spp
Staphylococcus aureus
Streptococcus salivarius

Vagococcus entomophilus

Staphylococcus aureus

Acinetobacter spp
Bacillus amyloliquefaciens
Klebsiella pneumoniae
Prevotella salivae
Prevotella spp
Pseudomonas spp
Spphingopyxis spp
Spphigomonas spp
Staphylococcus aureus
Staphylococcus spp
Streptococcus spp

Veillonella spp




Két qua cdy

Két qua PGM

Klebsiella pneumoniae

Bacillus coagulans
Burkholderia spp
Calothrix desertica
Neisseria spp
Pseudomonas spp
Rhodosppirillum oryzae
Bacillus coagulans
Burkholderia spp
Calothrix desertica
Neisseria spp
Pseudomonas spp

Rhodosppirillum oryzae

Acinetobacter baumannii

Acinetobacter baumannii
Acinetobacter haemolyticus
Acinetobacter spp
Alloprevotella rava
Gallibacterium anatis
Haemophilus spp
Pseudomonas spp
Psychrobacter spp
Solimonas spp
Stenotrophomonas spp

Streptococcus spp

Acinetobacter spp

Acinetobacter baumannii
Fusobacterium gonidiaformans
Klebsiella pneumoniae
Pophyromonas endodontalis

Prevotella falam sangenii




Két qua cdy Két qua PGM

Prevotella histicola
Prevotella nanceiensis
Pseudomonas spp
Spphingopyxis spp
Staphylococcus aureus

Acinetobacter baumannii Acinetobacter baumannii
Burkholderia spp
Erwinia chrysanthemi
Haemophilus aegyptius
Klebsiella pneumoniae
Klebsiella pneumoniae
Klebsiella variicola
Pectobacterium carotovorum
Pseudomonas spp

Stenotrophomonas spp

Acinetobacter baumannii Acinetobacter baumannii
Heamophilus spp
Klebsiella pneumoniae
Klebsiella variicola
Pectobacterium carotovorum
Prevotella spp
Pseudomonas spp

Staphylococcus aureus

Acinetobacter baumannii Acinetobacter baumannii
Acinetobacter spp
Enterococcus spp
Chroococcidiopsis thermalis

Vagococcus entomophilus




Két qua cdy

Két qua PGM

Prevotella jejuni

Pseudomonas spp

Klebsiella pneumoniae

Acinetobacter baumannii
Acinetobacter spp
Haemophilus aegyptius
Klebsiella pneumoniae
Lactobacillus spp
Pseudomonas spp

Staphylococcus aureus

Haemophilus influenzae

Acinetobacter baumannii
Gallibacterium anatis
Haemophillus aegyptius
Haemophillus spp
Porphyromonas pasteri
Staphylococcus spp

Streptococcus spp

Burkholderia cepacia

Acinetobacter baumannii
Acinetobacter spp
Burkholderia spp
Novospphingobium spp.
Pseudomonas spp
Sinobaca ginghaiensis

spphingopyxis spp

Acinetobacter baumannii

Acinetobacter baumannii
Acinetobacter spp
Prevotella nanceiensis
Pseudomonas spp

Staphylococcus aureus




Két qua cdy

Két qua PGM

Pseudomonas spp

Veillonella spp

Acinetobacter baumannii

Acinetobacter baumannii
Alcaligenes faecalis
Chryseobacterium spp
Neisseria subflava
Pseudomonas spp

Staphylococcus aureus

Acinetobacter baumannii

Acinetobacter baumannii
Burkholderia spp
Klebsiella pneumoniae
Lactobacillus spp
Prevotella jejuni

Pseudomonas spp

Burkholderia cepacia

Klebsiella pneumoniae

Burkholderia spp
Haemophilus aegyptius
Haemophilus spp
Burkholderia spp
Haemophilus aegyptius

Haemophilus spp

Acinetobacter spp

Acinetobacter baumannii
Prevotella melaninogenica
Prevotella spp

Pseudomonas spp

Veillonella spp

Acinetobacter baumannii

Acinetobacter baumannii
Acinetobacter spp

Haemophilus spp




Két qua cdy

Két qua PGM

paraphrohaemolyticus
Prevotella melaninogenica

Tannerella forsythia

Pseudomonas aeruginosa

Atopobium rimae
Pseudomonas spp
Acinetobacter baumannii
Haemophillus aegyptius

Porphyromonas pasteri

Acinetobacter baumannii

Acinetobacter spp
Clostridium algoriphilum
Staphylococcus aereus
Staphylococcus spp

Veillonella spp

Pseudomonas aeruginosa

Acinetobacter baumannii
Acinetobacter spp
Burkholderia spp
Chryseobacterium spp

Pseudomonas spp

Acinetobacter baumannii

Acinetobacter baumannii
Acinetobacter haemolyticus
Acinetobacter spp

Plesiomonas shigelloides

Pseudomonas spp

Klebsiella pneumoniae

Bacteroides pyogenes
Parvimonas micra
Prevotella spp

Staphylococcus aureus

Acinetobacter baumannii

Acinetobacter baumannii




Két qua cdy

Két qua PGM

Acinetobacter spp
Prevotella nanceiensis

Pseudomonas spp

Acinetobacter baumannii

Acinetobacter baumannii
Prevotella loescheii

Prevotella nanceiensis

Escherichia coli

Acinetobacter baumannii
Corynebacterium striatum

Veillonella spp

Escherichia coli

Acinetobacter baumannii
Klebsiella pneumonia

Veillonella spp

Staphylococcus aureus

Burkholderia spp
Pseudomonas spp

Staphylococcus spp

Acinetobacter baumannii

Acinetobacter baumannii
Acinetobacter spp

Burkholderia spp

Klebsiella pneumoniae

Acinetobacter baumannii
Klebsiella pneumonia

Pseudomonas spp

Klebsiella pneumoniae

Acinetobacter spp
Acinetobacter baumannii

Diaphorobacter spp

Acinetobacter baumannii

Acinetobacter baumannii

prevotella maculosa

Acinetobacter spp

Acinetobacter baumannii




Két qua cdy

Két qua PGM

Staphylococcus aureus

Staphylococcus aureus

Acinetobacter baumannii

Prevotella baroniae

Acinetobacter baumannii

Acinetobacter baumannii

Pseudomonas spp

Burkholderia cepacia

Acinetobacter baumannii

Burkholderia spp

Acinetobacter baumannii

Acinetobacter baumannii

Pseudomonas spp

Acinetobacter baumannii

Staphylococcus aureus
Alloprevotella rava

Pseudomonas aeruginosa

Acinetobacter spp

Pseudomonas spp

Acinetobacter baumannii

Acinetobacter spp

Pseudomonas spp

Klebsiella pneumoniae

Acinetobacter spp

Corynebacterium spp

Escherichia coli

Acinetobacter baumannii

Klebsiella pneumoniae

Pseudomonas aeruginosa

Pseudomonas spp

Burkholderia spp

Acinetobacter baumannii

Acinetobacter baumannii

Acinetobacter spp

Acinetobacter baumannii

Acinetobacter spp

Acinetobacter baumannii

Klebsiella pneumoniae

Elizabethkingia spp

Acinetobacter baumannii

Acinetobacter baumannii

Staphylococcus aureus

Staphylococcus aureus

Escherichia coli

Acinetobacter baumannii




Két qua cdy

Két qua PGM

Acinetobacter baumannii

Burkholderia spp

Pseudomonas aeruginosa

Pseudomonas spp

Acinetobacter baumannii

Acinetobacter baumannii

Stenotrophomonas maltophilia

Pseudomonas spp

Acinetobacter baumannii

Acinetobacter spp

Pseudomonas aeruginosa

Pseudomonas spp

Pseudomonas aeruginosa

Acinetobacter spp

Burkholderia cepacia

Corynebacterium striatum

Klebsiella pneumoniae

Haemophilus aegyptius

Acinetobacter baumannii

Acinetobacter baumannii

Acinetobacter baumannii

Burkholderia spp

Enterobacter cloacae

Streptococcus spp

Klebsiella pneumoniae

Acinetobacter spp

Negative

Acinetobacter baumannii
Burkholderia spp
Corynebacterium striatum

Pseudomonas spp

Negative

Acinetobacter baumannii
Acinetobacter spp

Cylindrosppermum alatospporum

Negative

Acinetobacter spp
Burkholderia spp

Prevotella paludivivens

Negative

Klebsiella pneumonia

Pseudomonas spp

Negative

Acinetobacter baumannii

Staphylococcus aureus




Két qua cdy

Két qua PGM

Negative Acinetobacter spp
Burkholderia spp

Negative Burkholderia spp

Negative Corynebacterium striatum




Phu luc 12. Liét ké va dinh nghia cac bién s6:

BIEN SO NEN
Tén bién Loai bién | Sé gia tri Ni dung Cich do
Gidi tinh Bién nhj gia 2 1.Nam Ghi nhan tir ho so
1.nam 0.Nw
0.nt
Tuéi Bién  dinh 92 Tir 18 dén 110 Tudi = 2014- nim
luwong sinh  cua bénh
nhan
Ly do chinh | Bién nhi gia 2 1.Kho tho Ghi nhan ly do
nhdp vi¢gn 1: c6 2.HOn mé dap vién tir ho so
0: khdng | 3.NTNT
4.Pau nguc
5.S6t
6.Khac
Bénh nén Bién nhi gia 2 1.THA Ghi nhan phan
1: ¢co 2 COPD tién can bénh
0: khéng | 3.Di chung
TBMMN
4.DTD2

5.Lao phdi cii
6.Suy than man
7.K giai doa

n cudi




8.Khac

Thang  diém | Bién dinh 72 Tiro dén 71 - Tinh truc tiép tir
Apache-I1 luong clincalc thong
qua: tudi, va 15
yéu t khéc
BIEN SO PQC LAP
Tén bién Loai bién | Sé gia tri Néi dung Cach do
S dung thuéc | Bién nhi gia 2 1: C6 - C6é: it nhat mot
an than dén co 0: khéng lan st dung sau
dat NKQ va sudt
thoi gian thd may
- Khong: khong
ghi nhan
Céch dung Bién nhi gi& 2 1.Lién tuc - Lién tuc: khi
1: ¢6 2.Ngit quing dung bom tiém ty
0: khong dong kéo dai hon
6 gio
- Ngat quang: tiém
tinh mach tung
6ng mot
Logi dung Bién nhi gia 2 1.Midazolam - C6: c6 su dung
1: ¢6 2.Seduxen mot hay nhiéu loai
0: khong | 3.Fentanyl - Khong: khong str
4.Norcuron dung loai thudc do
5.Propofol

6.Suxamethonium




7.Khéac

Dung thuéc da | Bién nhi gia 2 1: C6 - CO: khi co sir
day 0: Khong dung ca duong
miéng va tinh
mach
- Khong: khéng co
su dung
Logi ding Bién nhi gia 2 1.Uc ché bom |- CO6: khi c6 su
1: ¢co proton dung mot hay
0: khong | 2-Uc ché H2 nhicu loai
3.Khang axit - Khéng: khéng cé
4.Sucralfate sir dyng
Dt lai NKQ Bién nhi gi& 2 1: ¢6 - C6: khi co dit lai
0: khong NKQ do: tic, gap,
tudt, xi, bénh nhan
tu rat
- Khong:  khi
khong dat lai
NKQ
Sé lan Bién tht tu 4 Nho nhat 13 1
Lén nhat la 4
Ngay xudt hi¢n | Bién  dinh 87 Tur 3 dén 90 Ngay xac dinh
VPTM luong VPTM trén LAM
SANG
Khang  sinh | Bién nhi gia 2 1.Cefo/Sul - C6: khi co sir
dang ding 1: ¢6 2.Levofloxacin dung  mot hay




0: khéng | 3.Imipenem nhiéu loai khang
4.Ciprofloxacin sinh
5.Moxifloxacin - Khong: khong co
6.Cepha 3 st dyng
7.Meropenem
8.Aminoglycosid
9.Ticar/Clavu
10.Cefa 4
11.Colistin
12.Vancomycin
13. Am/Sul

Sé ngay dung | Dinh luong 90 Tur 1-90 Tong s6 ngay

khang sinh dung khang sinh
noi vién

Bién  ching | Bién nhi gia 2 1.Chay mau - CO: khi c6 xay ra

NSPQ 1: ¢6 2 Trankhi dugida | MOthay nhicu

0: khéng | 3.Tran khi trung that bién chang

4 Khic - Khong: khérfg
ghi  nhan bién
chirng nao
BIEN SO PHU THUQC
Két qud cay | Bién nhi gia 2 1>10* don vi tao |- Duong: >10* don
dam dinh lirong 1: duong | khuan lac/ml vi tao  khuan

0: &m 2.<10* don vi tao | lac/ml

khuan lac/ml - Am: <10* don vi




tao khuan lac/ml

Pinh danh VK | Bién nhi gia 2 1.Acinetobacter Két qua dinh danh
theo kinh dién 1: ¢6 2 Klebsiella VK tir phong vi
0: khéng | 3.Enterobacter sinh

4.Pseudomonas

5.E.Coli

6.Staphylococcus

5.Khac
Khang sinh dé | Bién nhi gia 2 1.Amikacin - Nhay: két qua
bang dia 1: nhay 2. Ampi/Sul khang sinh d6 cho
khuéch tan 0: khang | 3.Cefepim biét nhay voi mot

4.Cefoperazone
5.Cefo/Sul
6.Ceftazidim
7.Ceftriaxon
8.Ciprofloxacin
9.Colistin
10.Ertapenem
11.Gentamycin
12.Imipenem
13.Levofloxacin
14.Meropenem
15.Moxifloxacin
16.Neltimycin
17.Piper/Tazo

hay nhiéu loai
khéang sinh

- Khéang: két qua
sinh ~ dd

khang véi mot hay

khang

nhiéu loai khang

sinh




18.Ticar/Clavu

Khdng sinh dé | Bién  dinh 256 ng/ml Piém cit cua vong

dinh Iwong | lugng vo khuan khi tiép

MIC gidp  Vvéi  que
ETEST

Gigi trinh tw | Bién nhi gia 2 1.Acinetobacter Két qua giai trinh

16S-rRNA  thé 1: ¢6 2 Klebsiella tw ddi chiéu trén

h¢ mdi 0: khong | 3.Enterobacter NCBI
4.Pseudomonas
5.E.Coli
6.Staphylococcus
aureus
5.Khéc:

Gen dét bién Bién nhi gia 2 1.TEM Két qua giai trinh
1: ¢co 2 KPC te doi chiéu trén
0:khong | 3.NDM1 NCBI

4.S5PM
5.SHV
6. IMP
7. OXA
8. BIC
6.khac:

Két qud diéu tri | Bién nhi gia 2 1.Thanh céng - Thanh céng: hét
1: cé 2.Thét bai s, ! tiét dam, BC
0: khong mau binh thuong,

X. quang nguc




khéng con tham
nhiém

- Thét bai: cac dau
hiéu nhiém khuéan
van con sau dot

diéu tri khang sinh

Ghi cha: ampi/sul: ampicillin — sulbactam; cefo/sul: cefoperazone — sulbactam;

cefalll: cephalosporin thé hé 3; cefa IV: cephalosporin thé hé 4; piper/tazo:

piperacillin — tazobactam; ticar/claavu: ticarcillin — clavulanic acid.




Phu luc 13: Danh sach bénh nhan tham gia nghién ctru

STT Ho va tén Nam sinh S6 nhap vién
1 | V& Thi N 1935 46890/2014
2 | Tran Quang K 1942 51448/2014
3 | Nguyén Vin L 1953 53212/2014
4 | Ha Hiru N 1926 52520/2014
5 | Pinh Cong T 1968 53436/2014
6 | Nguyén Huy L 1931 54730/2014
7 |LéVin D 1959 54332/2014
8 | Vii Tuan L 1938 53324/2014
9 | Nguyén Thi C 1926 55324/2014
10 | Tran T 1934 54186/2014
11 | La Thi Ngoc H 1948 54165/2014
12 | Nguyén Thi T 1924 54024/2014
13 | Lit Vinh T 1965 54197/2014
14 | Tran Thi K 1930 54237/2014
15 | LéBa& C 1946 54191/2014
16 | Ngo Ta T 1944 51149/2014
17 | Nguyén Vin H 1952 55103/2014
18 | Vo Ba T 1944 49749/2014
19 | Hoang Kim K 1944 55921/2014

20 | Lé Thi M 1944 56824/2014
21 | V3 Thi N 1935 46890/2014
22 | Nguyén Duong N 1939 56924/2014
23 | Huynh H 1930 57231/2014
24 | Nguyén Vin b 1946 56052/2014




STT Ho va tén Nam sinh S6 nhap vién
25 | Nguyén Tan T 1976 57042/2014
26 | Ngb Kim N 1930 56670/2014
27 | Tran Thi Thu H 1934 57729/2014
28 | Nguyén Thi R 1936 55594/2014
29 | Tran Thi K 1932 58246/2014
30 | Nguyén Hong C 1985 58571/2014
31 | Dinh Thj D 1940 57872/2014
32 | Nguyén Kim T 1922 56284//2014
33 | Tran Thi H 1948 58516/2014
34 | Nguyén Thanh P 1999 58785/2014
35 | Huynh Vin M 1939 56010/2014
36 | Dinh Thi Thu Vv 1970 55591/2014
37 |Ha L 1928 58217/2014
38 | Pang Thi Thu T 1937 58266/2014
39 | Pham Thi R 1932 59823/2014
40 | Ping Vin P 1944 59784/2014
41 | Pham Vin T 1982 60449/2014
42 | Pham Thi H 1955 60254/2014
43 | Nguyén Duong N 1936 56924/2014
44 | V6 B4 T 1944 49749/2014
45 | Nguyén Thi B 1926 60026/2014
46 | Lé Hiru P 1927 59369/2014
47 | Truong Kim H 1951 59311/2014
48 | Nguyén Vin M 1992 60783/2014
49 |Lé Van T 1948 61415/2014
50 | Nguyén Hiru H 1924 60882/2014
51 | Nguyén Vin P 1929 60977/2014




STT Ho va tén Nam sinh S6 nhap vién
52 | Pham Thi Kim C 1942 61720/2014
53 | Tran Thi L 1954 61850/2014
54 | Phung Thi B 1927 61626/2014
55 | Pham vin T 1982 60449/2014
56 | Nguyén Thi Thu D 1937 61961/2014
57 | Huynh Thi T 1937 61931/2014
58 | Nguyén Xuan L 1966 62201/2014
59 | Cao Thi T 1927 62599/2014
60 | Huynh vin L 1929 61701/2014
61 | Nguyén Thi Thu D 1937 61961/2014
62 | Nguyén Thi M 1941 63361/2014
63 | Nguyén Thi H 1921 63181/2014
64 | Nguyén Tan L 1955 62277/2014
65 | Duong DPinh Q 1958 63861/2014
66 | Nguyén Ngoc T 1930 63870/2014
67 |LamKy A 1959 63331/2014
68 | Tran Thi T 1937 64219/2014
69 | Nguyén Thi T 1928 63763/2014
70 | Du Loc T 1939 64188/2014
71 | Lé Thi My L 1971 64558/2014
72 | Nguyén Thi N 1928 63797/2014
73 | Nguyén Thi Xuan M 1941 106/2015
74 | Nguyén Thi M 1955 479/2015
75 | Nguyén Thi T 1928 63763/2014
76 | Tran Thi L 1921 65162/2014
77 | Nguyén Thj Y 1954 1447/2015
78 | Vil Vian K 1933 143/2015




STT Ho va tén Nam sinh S6 nhap vién
79 | Tran Quang D 1924 62395/2014
80 |L&Ky T 1951 2224/2015
81 |DJ Vin T 1951 65068/2014
82 | Nguyén Thi L 1933 1215/2015
83 | Nguyén Thé K 1967 65015/2014
84 | Nguyén Vin Q 1960 1471/2015
85 | Nguyén Puc C 1957 872/2015
86 | Ping Ngoc A 1949 1063/2015
87 | Pham Thi H 1930 2692/2015
88 | Vo Thi B 1931 2272/2015
89 | V5 Thi H 1961 1069/2015
90 | Nguyén Thi L 1931 1067/2015
91 | Nguyén Thi L 1933 7215/2015
92 | Nguyén D 1935 2322/2015
93 | Ping Ngoc A 1949 1063/2015
94 | Tran Thi M 1921 2012/2015
95 | Tran Hiru B 1941 3854/2015
96 | Tran Vian H 1988 3849/2015
97 | Nguyén van P 1963 3915/2015
98 | Tran Thi L 1926 4803/2015
99 | Ping Thi Thu T 1937 58266/2014
100 | Dwong Vin H 1972 5007/2015
101 | Pao Thanh B 1967 4789/2015

102 | Pham Thi A 1969 4639/2015
103 | Nguyén Thé T 1955 3720/2015
104 | Tran Ngoc H 1932 4621/2015
105 | Nguyén Anh T 1961 5628/2015




STT Ho va tén Nam sinh S6 nhap vién
106 | Thai Thi B 1948 4851/2015
107 | Pinh K 1935 5487/2015
108 | Tang Thi N 1934 5857/2015
109 | Phan Vian S 1949 5171/2015
110 | Truong Thi H 1937 5822/2015
111 | Nguyén Hoa N 1930 7464/2015
112 | Nguyén Thi 15) 1925 2309/2015
113 | Pham Thi Hong H 1957 7223/2015
114 | Luu Thi Kim L 1950 7287/2015
115 | DS Thi S 1934 2259/2015
116 | Tran Thi H 1937 7580/2015
117 | Bui vin K 1944 7235/2015
118 | Nguyén Minh T 1965 7887/2015
119 | Lé Thi P 1960 7955/2015
120 | L& Vian T 1930 7912/2015
121 | Nguyén Vin H 1952 8695/2015
122 | Pang L 1931 8302/2015
123 | Chau Thi L 1928 6054/2015
124 | Nguyén Thi 15) 1933 7834/2015
125 | Tran Thi L 1938 7783/2015
126 | Mai Thi N 1932 7721/2015
127 | Tran Thi L 1953 9968/2015
128 | Vuong K 1933 8314/2015
129 | Pang L 1931 8302/2015
130 | Lwong Thi thanh Vv 1940 12005/2015
131 | Huynh Thé M 1947 10662/2015
132 | Nguyén Thi H 1964 10100/2015




STT Ho va tén Nam sinh S6 nhap vién
133 | Nguyén Vin B 1913 12608/2015
134 | V3 Véan T 1958 12422/2015
135 | Nguyén Quang A 1940 9087/2015
136 | Tran Thi P 1984 10923/2015
137 | V3 Thi B 1931 8339/2015
138 | Duong H 1934 12614/2015
139 | Luong Thi Thanh \ 1940 12005/2015
140 | Binh Thi Thu \ 1970 55591/2014
141 | Nguyén Quang H 1929 12206/2015
142 | Pham Anh D 1951 13011/2015
143 | Nguyén Thi T 1935 14907/2015
144 | Nguyeén Lé H 1960 14569/2015
145 | Tran Ngoc X 1924 15319/2015
146 | Lé Thi B 1920 8092/2015
147 | Cao X 1937 15351/2015
148 | Binh Van R 1953 8062/2015
149 | Binh P 1948 17137/2015
150 | Hoang Van T 1937 17964/2015
151 | Mai Van T 1948 17572/2015
152 | Pham Thanh Hoang | b 1997 17695/2015
153 | Ngo Thi D 1926 17791/2015
154 | PBinh Van R 1953 8062/2015
155 | Mai Thi N 1932 7721/2015
156 | Tran Thi C 1930 15220/2015
157 | Pham Thi H 1946 18671/2015
158 | Lé Thi T 1948 15542/2015
159 | Nguyén Vin L 1944 20472/2015




STT Ho va tén Nam sinh S6 nhap vién
160 | Nguyén Vin L 1942 19414/2015
161 | Nguyén Vian H 1959 21319/2015
162 | Thach Thi M 1954 20639/2015
163 | Poan Thi T 1920 19363/2015
164 | V5 Thi B 1932 17130/2015
165 | Phan Viét H 1949 21025/2015
166 | Lir Vin A 1967 24636/2015
167 | Huynh Thj N 1932 22964/2015
168 | Bui Van T 1955 24393/2015
169 | Ly Pirc b 1945 25416/2015
170 | Nguyén thi P 1933 23895/2015
171 | Tran Thi Tuyét N 1945 27337/2015
172 | Mai Thi P 1942 27679/2015
173 | Tran Vian L 1932 22152/2015
174 | Nguyén thi C 1930 26529/2015
175 | Tran Van C 1922 26416/2015
176 | Tran thi N 1932 23894/2015
177 | Lé Thi T 1925 27513/2015
178 | V& Thanh L 1995 27645/2015
179 | Nguyén vin B 1961 24536/2015
180 | Nguyén thi Nguyét | T 1956 17812/2015
181 | Tran Van H 1984 27954/2015
182 | Nguyén thi T 1937 27972/2015
183 | Nguyén Thi C 1939 26667/2015
184 | Pham Vin T 1950 28567/2015
185 | Hoang Thi C 1922 29291/2015
186 | Nguyén Vin Q 1963 29764/2015




STT Ho va tén Nam sinh S6 nhap vién
187 | Pham Thj Q 1943 304481/2015
188 | Nguyén Thi o) 1940 27810/2015
189 | bang Thanh \ 1953 28061/2015
190 | Nguyén Vin N 1933 29999/2015
191 | Tén Thi N 1929 30006/2015
192 | Nguyén Thi C 1932 28340/2015
193 | Tran Minh K 1920 31312/2015
194 | Pham Thi Q 1943 30448/2015
195 | Nguyén Thi C 1932 28346/2015
196 | Nguyén Thi T 1942 30412/2015
197 | Pham Vin Vv 1960 33211/2015
198 | Cao T 1957 31370/2015
199 | Vii Tién L 1942 27860/2015
200 | Nguyén Thuong K 1943 35646/2015
201 | Tiéu Vin T 1934 33642/2015
202 | Pham Thi Thu T 1959 34187/2015
203 | Nguyén Ba A 1917 33864/2015
204 | Lé Vin C 1945 33841/2015
205 | Nguyén Thi T 1915 33048/2015
206 | Lé T 1926 33696/2015
207 | Tran Van C 1955 36083/2015
208 | Tran Nguyén Anh | N 1985 34757/2015
209 | Nguyén Thuong K 1943 35646/2015
210 | Tran Thi A 1930 34839/2015
211 | Nguyén Thi H 1930 36292/2015
212 | Nguyén Thi Thay | N 1968 37689/2015
213 | Nguyén Thi H 1957 35176/2015




STT Ho va tén Nam sinh S6 nhap vién
214 | Ha Van T 1942 34472/2015
215 | Dinh Van P 1928 37733/2015
216 | Tran Quang M 1982 36991/2015
217 | Quéch Van B 1956 36220/2015
218 | Nguyén Thi T 1942 30419/2015
219 | Pham Thi Ngoc A 1957 39648/2015
220 | Nguyén Thi X 1930 36390/2015

Danh sach nay da dugc xac nhan boi Phong Ké Hoach Tong Hop bénh vién
Nhan Dan Gia Dinh.

Truong Phong Ké Hoach Tong Hop

BSCK II: Ho Vin Han



