TAP CHi NGHIEN CU’U Y HOC

MUC PO BbE KHANG VA Ti LE VI KHUAN DAI DANG VO
COLISTIN CUA CAC CHUNG KLEBSIELLA PNEUMONIAE
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3Trwong Dai hoc Y Ha Noi

247 ching Klebsiella pneumoniae phén lap tir Trung tédm Hbi strc tich cuc (HSTC) - Bénh vién Bach

Mai ndm 2019 - 2021 dwoc xac dinh gié tri néng dé trc ché téi thiéu (MIC) colistin bang phuong phép vi

pha lodng. Két qué cho théy ti 1é vi khudn khéng véi colistin la 29,1%. Lwa chon céc ching khéng khang

Vv6i colistin (c6 gié tri MIC < 2ug/ml) thuc hién dénh gia ti 16 vi khuédn dai dang véi colistin sau 5 gio

va 24 gio tiép xdc khang sinh. Ti 1é vi khuén dai ddng véi colistin sau 5 gior va 24 gio lan luot la 23% va

19% (gié tri trung binh). Ti 16 vi khudn dai dang véi colistin phan bé khéng déu va khéng tang theo MIC.

T khéa: Klebsiella pneumoniae, colistin, MIC, dai dang.

I. DAT VAN DE

Klebsiella pneumoniae la can nguyén gay
bénh thwérng gap cGa nhidéu nhiém tring co hoi
nhw: viém phdi, 4p xe gan, nhiém tring huyét
va nhiém trung duwdng tidu, dac biét Ia tai cac
don vi hoi stre tich cwe. Song hanh cung diéu
do, vi khudn dang cé mirc do6 dé khang rat
cao v6&i nhiéu loai khang sinh, ké ca céac loai
khang sinh dw trir cudi cling nhw: carbapenem,
cephalosporin, floroquinolon.” Vi vay, colistin,
khang sinh cé kha nang diét khudn Gram am
va phdi hop hiéu qué véi cac thube khac, da
dwoc st dung dé didu tri nhiém trung do K.
pneumoniae da khang va tr& thanh mot trong
ba khang sinh dwoc st dung nhiéu nhét, sau
meropenem va imipenem.?® Mat khac, ngay ca
khi vi khudn nhay cam véi khang sinh trong cac
thtr nghiém in vitro, déi khi lai khong dem lai
dap (ng trén lam sang. Cac nghién clru gan
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day da cung cap nhitng bang chirng quan
trong vé& vai trd clGa hién twong vi khuan dai
déng véi khang sinh trong cac nhiém trung dai
dang va tai phat. Vi khuan cé biéu hién dic
tinh nay c6 thé thuc day sw phat trién dé khang
khang sinh.* Gan day, khai niém va dic diém
cla hién twong nay méi dwgc cong nhan trong
mot tuyén bdé ddng thuan gdm moét sd lvong
I&n cac nha khoa hoc hang dau trong linh vye.®
Dai déng khang sinh la hién twong mét nhém
nhé vi khuan trong quan thé nhay cdm, cé kha
nang tdn tai dwai tac dung clia khang sinh diét
khuén. Hién twong duwoc dac trung bdi sy tén
tai dong thdi cd hai quan thé vi sinh vat, voi
phan I&n vi sinh vat dap (ng v&i khang sinh
nhw mot quan thé nhay cdm va phan nhd dap
trng kém hoac khéng dap (rng v&i khang sinh.®
Diém khac biét Ién nhat ctia kiéu hinh dai ddng
khang sinh la khéng cé sy ting vé gia tri MIC
so vé&i kiéu hinh d& khang. Céc vi sinh vat dai
dang vé&i khang sinh dirng hoat ddng hodc biéu
hién trang thai ngti dong, khi dé chung khéng
phat trién va gidm chuyén héa so véi trang théi
binh thwdng va vi vay céd kha nang dung nap
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khang sinh.® Cac hién twong dai dang da dwoc
nghién ctu trén vi khuan E. coli, S. aureus, S.
pneumoniae va P. aeruginosa nhwng con chwa
phd bién & K. pneumoniae méac du cé sy gia
tang dang lo ngai vé cac ca nhiém tring nghiém
trong do vi khuan nay gay ra.6” Chinh vi vay,
chuang téi thyc hién nghién clru nay v&i muc
tiéu: Banh gia mirc d khang khang sinh va tinh
ti 1& vi khuan dai dang lién quan dén colistin ctia
cac chang K. pneumoniae phan lap tr Trung
tam Hai stre tich cwe - Bénh vién Bach Mai ndm
2019 - 2021.

1. BOI TUONG VA PHUONG PHAP
1. Péi twong

Ching K. pneumoniae phan lap tlr céac
ngudi bénh diéu tri tai Trung tam Hoi st tich
cwe - Bénh vién Bach Mai tr thang 1/2019 dén
12/2021.

Tiéu chuén Iwa chon

Chang K. pneumoniae dau tién phan lap
dwoc tv mbi ngudi bénh.

Tiéu chuén loai trie

Cac chung K. pneumoniae trung lap tlr cung
mot nguwdi bénh, khi nguwdi bénh cé nhiéu bénh
pham tai thoi diém dau tién.
2. Phwong phap

Thiét ké nghién ctru

Nghién clru mé ta cat ngang.

C& méau va phuong phép chon méu

Tinh c& mau téi thiéu st dung cong thirc
wéc lwong mot gia tri trung binh:
X2

(xe)®

_ 52
N =Z3j g%

Trong do:

n la c& mau tbi thiéu nghién ctru can co.

Chona=0,05thiZ,_,=1,96.

s 1 d6 léch chuén, x 14 gia tri trung binh cla
ti & tén tai dai ddng cdia vi khuan vé&i khang sinh.
Chon x = 25,7 va do léch chuan s = 33,1 theo
nghién ctru vé ti 1& dai déng clia K. pneumoniae

v@i amikacin.®

¢ la mie sai léch twong dbi gitra tham sé
mau va tham sé quan thé, chon € = 0,3.

Do d6 c& méau can c6 la 71 chang vi khuan.

Chon mau thuan tién, Iéy toan b6 cac chiing
théa man tiéu chuan Iwa chon va tiéu chuén loai
trir tir thang 1/2019 dén 12/2021.

Thuc té, l4y dwoc 247 chiing K. pneumoniae
vao nghién ctru.

Quy trinh tién hanh nghién ciru

DPinh danh va xac dinh m&c d6 nhay
cdm cla vi khuan véi colistin: Cac ching K.
pneumoniae dugc dinh danh bang hinh thai
khuan lac, nhuém Gram va MALDI Biotyper
(Bruker Daltonics, Bremen, Birc). Xac dinh
gia tri MIC colistin bdng phwong phap vi pha
lodng theo khuyén céo ctia CLSI M07-A10 n&m
2015 nhw sau: bét khang sinh colistin (Merch,
New Jersey, US) pha trong nwéc cét thu dwoc
ndng dd 1 mg/mL va bdo quan tai -70°C. Khang
sinh dwoc thtr nghiém theo dai néng do pha
lodng bac 2 tir 4 ug/ml dén 0,0625 ug/ml trong
cac plate 96 giéng. Két qua MIC cla khang
sinh vé&i vi khudn dwoc doc tai giéng cé néng
do thap nhét trc ché dwoc sy phat trién cla vi
khuan, quan sat bang mét thwong. Phién giai
két qua mirc dd nhay cdm clia K. pneumoniae
véi colistin theo tiéu chuan ctia CLSI M100 32
edition.®

Xac dinh ti 1& vi khuan dai dang véi colistin:
Cac vi khuan khong khang véi colistin theo
tiéu chuan cta CLSI M100 32" (175 ching)
duwoc phat trién dén pha can bang sau 2 lan
cdy chuyén, 14n 1 0 qua dém va lan 2 G 24 gio,
37°C trong mdi trwdng MHB thé tich 3ml. Sau
do, dé cac vi khuan tiép xuc véi colistin & néng
d6 50 1an MIC va tiép xuc véi nuéc cat (1a mau
déi chirng) trong 0 gi®v, 5 gi®y va 24 gior & 37°C,
lién tuc I&c nhe dng nuéi cay (st dung may I&c:
130 vong/phut). Tai cac thoi diém, cay 10 pl
canh khuén I&n bé mét thach va 0 qua dém dé
dém sb khuén lac, tir d6 tinh lwong vi khun co
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trong dng nudi cdy theo don vi CFU/mI (colony
forming unit - don vi hinh thanh khuan lac, 1
khudn lac 1a 1 CFU). Khi canh khuan qua dac
lam vi khudn moc day, pha lodng canh khuan

Ti lé vi khuén dai déng véi khang sinh =

X ly sé liéu

Sé lieu dwoc quan li, lwu trir bang phan
mém Microsoft Excel 2019.

S dung T-test va test x2 trén phan mém
SPSS 22.

Thoi gian nghién ciru

Tw thang 2/2022 dén thang 8/2022.

%
50

45 43,5 441
40
35
30
25
20
15
10

theo ti 1& 1/10 - 1/10° trong dung dich PBS dé
thuwc hién dém CFU dé dang hon. Ti 1é vi khuan
dai ddng mdi thdi diém dwoc tinh theo cong
thirc sau*:

CFU/ml khi tiép xtc v&i khang sinh colistin

CFU/ml tiép xdc v&i nwéc cat
Dja diém nghién ctru:
Khoa Vi sinh - Bénh vién Bach Mai.
3. Pao dirc nghién ctru
Nghién cru tuan tha day di cac nguyén tac

cla nghién ctru y hoc.

lll. KET QUA

MIC colistin

52019 (n=62) 2021 (n=92)

©2020 (n=93)

m2019-2021 (n=247)

Biéu d6 1. Phan bé gia tri MIC colistin ctia cac chung K. pneumoniae

Phan bé gia tri MIC colistin cia K.
pneumoniae khong dbéng déu. Ti 1é vi khuan
khéng dé khang vai colistin tinh chung 2019-
2021 la 70,9%. Trong dd6, cac ching co6 MIC
colistin = 0,5 pg/ml 1a chiém ti I& cao nhéat vé&i
38,1%. Cac chlng c6 gia tri MIC khac déu cé
ti 1& thap (< 11,3%), thap nhé4t la cac ching c6
MIC < 0,125 pg/ml (chi chiém ti 1& 4%). Tinh
riéng trng nam, nam 2019, ti 1& vi khuan khéng
dé khang va&i colistin 1a 74,2%, ti 1& cao nhét
cling la cac chiing c6 MIC = 0,5 pug/ml (43,5%).

Sw phan bd nay kha giéng v&i sy phan bb vi
khuan cGa nadm 2020 khi vi khuan cé MIC =
0,5 yg/ml cling chiém ti I&é cao nhat va ti 1& dé
khang vai colistin Ia 24,7%. Trong khi d6, nam
2021 1a ndm c6 murc dd vi khudn dé khang
v&i colistin cao nhét, 1én t&i 35,9% va ti 1& vi
khuédn cé MIC = 0,5 ug/ml thdp hon nhiéu so
v&i hai ndm con lai (28,3%). Nhin chung, tw
nam 2019 dén nam 2021, ti 1& vi khuadn dé
khang véi colistin tang thém 10% tw 25,8 dén
35,9% nam 2021.

TCNCYH 178 (5) - 2024

11



TAP CHi NGHIEN CPU Y HOC

Bang 1. Ti lé vi khuan dai dang vé&i colistin sau khi tiép xuc véi khang sinh 5 gio va 24 gio»
(th&i diém t, vart,,)

Thei gian tiép xtc khang sinh S6 ching Ti Ié dai ddng trung binh
T, 175 23,0%
T 175 19,0%

24

Ti 1& K. pneumoniae dai dang v&i colistin
trung binh & thoi diém sau 5 gid va 24 gio tiép
xuc v&i khang sinh lan lwot 1a 23% va 19%. Sau
5 gi¢» tiép xuc khang sinh, i 1& vi khuan dai dang
100 T
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véi colistin cao hon so véi 24 gid tiép xuc, sw
khac biét c6 y nghia théng ké v&i khoang tin cay
99% (p < 0,01).
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Biéu d6 2. Phan bé ti 1& vi khuan dai dang v&i colistin tai théi diém t, theo MIC colistin
Chu thich: (°): gia tri ngoai lai, (X): gia tri trung binh ctia nhém chdng

Phan bb ti 1& vi khudn dai dang vé&i colistin
theo MIC tai thoi diém t, khong déu. Co thé
quan sat thay ddi véi colistin cac chiing c6 MIC
cao hon lai ¢co ti lé ton tai dai dang v&i khang
sinh thap hon. Cac chiing vi khuan cé MIC 0,5
ug/ml cé ti 1& dai déng véi colistin cao hon ré
rang so v&i cac ching cé MIC 1 - 2 ug/ml sau 5
tiéng tiép xuc véi khang sinh (p < 0,01).

Phan bd ti 1& vi khuadn dai dang véi colistin
theo MIC tai thoi diém t,, khéng déu. Xu huwéng
twong tw thoi diém t,, cac ching c6 MIC cao
hon ¢6 i Ié ton tai dai dang v&i khang sinh thap
hon, chiing vi khuan cé MIC < 0,25 pg/ml ¢ ti
lé dai dang vdi colistin cao hon han so véi cac
ching c6 MIC 0,5 - 2 ug/ml sau 24 tiéng tiép
xuc v&i khang sinh (p < 0,01).

12
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Biéu d6 3. Phan bé ti 1& vi khuan dai dang véi colistin tai thoi diém t,, theo MIC colistin
Chu thich: (°): gia tri ngoai lai, (X): gia tri trung binh cua nhém chung

IV. BAN LUAN

Colistin 1a khang sinh nhém O theo CLSI
M100 32" trong diéu tri nhiém trung do cac
vi khuan ho Enterobacterales. Trong thoi ky
dau s dung colistin, da c6 nhiéu bao céo lién
quan ddc tinh than va than kinh." Chinh vi thé,
colistin da bi dinh chi s&r dung mét thdi gian
ngén sau d6. Tuy nhién, cac bao cido 10 nam
qua cho thdy doc tinh ctia né it hon nhidu so
véi trwdc day, cung voi tinh trang vi khun
khang cac khang sinh ngay cang tang cao gop
phan dwa colistin vao phac dé diéu tri nhiém
khuan nhiéu hon. Theo két qua nghién ctu, ti
lé K. pneumoniae phan lap t& Trung tam Hbi
strc tich cwc - Bach Mai dé khang véi colistin 1a
29,1% (giai doan 2019 - 2021). Pay la con sb
dang bao dong ti 1é khi K. pneumoniae khang
colistin tai cac nwéc khac chi khodng 4,5% tai
Trung Quéc, Han Quéc 6,8%, Singapore 6,3%
va Canada la 2,9%.""'* Mat khéac, thuc trang dé
khang cao v@&i colistin cling da dwoc ghi nhan
trong cac nghién ctu trwdc day trén thé gidi.

Nghién clru clia Vardakas va cs. thyc hién trén
104 bénh nhan tai khoa Héi strc tich cuc & Hy
Lap nam 2014 cho thay ti I& d& khang cla K.
pneumoniae v&i colistin la 32,6%.'5 Mot nghién
ctu da trung tdm thwe hién tai 19 khoa Hdi strc
tich cwe tai Hy Lap cling cho ti 1é€ K. pneumoniae
dé khang colistin kha cao, v&i ti 1& khang colistin
chung 1a 20%.'® T 1& vi khu&n phan 1ap tir trung
tam Hoi strc tich cwe cao vi day la noi tiép nhan
va diéu tri nhirtng bénh nhan nang, diéu tri dai
ngay hodc da trai qua mot thdi gian diéu tri tw
tuyén dwéi. Do d6, cac chiing vi khuén phan lap
t nhitng bénh nhan nay c6 xu huwéng khang
nhiéu loai khang sinh ké ca carbapenem, dan
téi tang ti 1€ sl dung colistin, sinh ra ap Iwc
chon loc Ién thic day qua trinh phat trién dé
khang cla vi khuan véi colistin.

Ngay ca khi vi khuan hoan toan nhay cam
v&i khang sinh thir nghiém thi mét sé trwong
hop lai khdng dem lai dap (rng trén lam sang
ho&c biéu hién nhiém trung dai dang kéo dai.
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Vi vay, hién twong vi khuén dai dang véi khang
sinh da dwoc quan tdm va chua y. Hién tuwong
duwoc phat hién da l1au nhung dén nam 2019,
cac dinh nghia va cach danh gia méi dwoc
thdng nhat. Day la hién twong & mirc do quan
thé, thé hién bang dwong cong diét khuén hai
pha, biéu hién cho hai nhém vi khudn: mét la
cac vi khuan bj chét nhanh bang khang sinh va
hai la cac vi khuan van cé kha nang tén tai.5 Vi
khuan dai déng véi khang sinh 1a vi khuén trong
quan thé nhay cam, cé kha nang tén tai dudi
tac dung ctia khang sinh diét khuan. Tuy nhién,
van con nhiéu tranh cai trong co ché hinh thanh
hién twong nay. Cac nghién ciru vé van dé nay
con rdi rac va tap trung vao cac can nguyén gay
nhiém trung bénh vién ESKAPE (E. faecium,
S. aureus, K. pneumoniae, A. baumannii, P.
aeruginosa, E. coli). Ngoai E. faecium chwa c6
nghién clru thi cac vi khuan con lai trong nhém
déu da dwoc quan tam tim hiéu. Ti & vi khudn
dai déng v6&i khang sinh colistin tai thdi diém
t, vat,, co gia tri trung binh lan lwot 1a 23% va
19%. Nhirng ti I& nay rat cao khi so sanh véi két
qua ctia mot nghién ciru dwoc thwe hién trén
chiing K. pneumoniae ATCC 100031. Chlng
nay co ti 1& tén tai dai d&ng véi ciprofloxacin |a
1%, 0,1%, 0,01% lan lwot khi tiép xdc véi cac
ndng dd khang sinh 1a 12,5 [an MIC, 25 |&n MIC
va 50 lan MIC. Hay khi cho chdng nay tiép xtc
vé&i mét aminoglycoside khac la kanamycin ti 1&
vi khuén dai déng cling rt thap 1% va 0,0001%
khi tiép xtc v&i ndng dé 5 lan MIC va néng do
50 lan MIC.16

Ti 1& vi khuan dai déng véi colistin khong
tang khi MIC ting. Diéu nay cang khang dinh
vai tro colistin trong diéu tri nhiém trung do K.
pneumoniae. Nguwgc lai, trwong hop ti 1€ vi
khuan dai dang tdng dan theo chiéu tang cla
MIC c6 thé 1a mot diu hiéu x4u, béi xu hwéng
phat trién thanh ching dé& khang nhanh hon.
Hién twong K. pneumoniae tang ti 1& dai déng

theo gia tri MIC c6 thé quan sat thay khi tiép
xuc v&i amikacin, do d6 can theo d&i va dua
ra cadnh bao v&i bac si 1am sang khi s&¢ dung
amikacin trong diéu tri.2 Tém lai, ti 1& vi khuan
tén tai dai ddng véi khang sinh khong phai la
hang sé cb dinh, phu thudc vao loai khang sinh
dwoc dung va ca gia tri MIC cla khang sinh voi
vi khuan.

Co ché hinh thanh dac tinh dai dang khang
sinh cta vi khuan hién van [a mot cau héi chua
c6 cau tra 1&i. Cac thay déi vé bd may di truyén
chwa dwoc phat hién, nén day van dwoc coi la
mét hién twong khdng co tinh di truyén. C6 mét
vai co ché nhuw tang cwéng biéu hién mot gen
nhw gen Hip A7 trén E. coli hay tbn tai trong
mang sinh hoc biofilm cling gitp vi khuan cé
kha n&ng dai déng cao hon theo Kim Lewis."”'8
Méi lién quan gitra nhiém tring dai déng va
s c6 mat ca cac vi khuan dai ddng da duoc
chirng minh (vi du & Pseudomonas aeruginosa,
Candida, va Mycobacterium tuberculosis).'®?'
Didu nay cling cho thdy m&c dd dang lo
ngai vé nhiém trung dai déng va tai nhiém K.
pneumoniae trong moi trwdng bénh vién, dac
biét 1a méi trwdng hoi stre.

V. KET LUAN

Qua két qud nghién clru 247 ching K.
pneumoniae phan |ap tir Trung tam Hbi strc tich
cwc, Bénh vién Bach Mai nam 2019 - 2021: vi
khuan K. pneumoniae c6 ti 1& khang véi colistin
twong ddi cao (29,1%). Pbi v&i cac ching
khong khang, ti 1& vi khu&n dai dang sau 5 gio
va 24 gio tiép xuc khang sinh déu rat cao (1an
lwot 1a 23% va 19%). Tuy nhién, ti 1€ nay khéng
tang khi MIC ting 1a mét d4u hiéu tich cuc.
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Summary

ANTIMICROBIAL RESISTANCE AND PERSISTENCE FRACTION
OF KLEBSIELLA PNEUMONIAE WITH COLISTIN

Colistin MIC of 247 Klebsiella pneumoniae strains isolated from the ICU, Bach Mai
Hospital in 2019 -2021 were determined by the broth microdilution method. Strains that
were not resistant to colistin (MIC < 2 pg/ml) were selected and the persistence fraction
with colistin after 5 and 24 hours of exposure to antibiotic were measured. The result
showed that the rate of bacteria resistant to colistin was 29.1%. For strains not resistant
to colistin, the persistence fraction after 5 hours and 24 hours of antibiotic exposure is
extremely high, 23% and 19%, respectively, and did not increase as the MIC increased.

Keywords: Klebsiella pneumoniae, colistin, MIC, persistence.
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