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T6ém tat

Muc tiéu: M6 ta dac diém khang khang sinh va yéu t6 nguy co cGa nhiém khudn bénh vién do K
pneumoniae khang carbapenem (CRKP). B4i tuong va phuong phdp: Nghién ctu tién clu, mo ta cat ngang,
so sanh déi chiing st dung phan tich héi quy logistic trén 60 bénh nhan dugc chdn doan nhiém khuan bénh
vién do K pneumoniae ti thang 7/2019 dén thang 8/2020. Két qud: Cac chiing K. pneumoniae phan lap
dugc khang hau hét vai cadc nhom khang sinh, trong d6 carbapenem la 78,3 - 80%. Cac chliing nay con nhay
cadm tuong déi tét véi fosfomycin (60,0%), amikacin (75,0%), colistin (86,7%). So sanh ty 1& khang ctia nhém
CRKP d@éu cao hon nhém K. pneumoniae con nhay véi carbapenem, va c6 y nghia & cac khang sinh nhém
cephalosporin, quinolone. Cac yéu t6 nguy co nhiém CRKP bénh vién: Tién st dung carbapenem, colistin 30
ngay trudc, dat noi khi quan, thd may xam nhap, tién st phau thuat 30 ngay truéc, dinh dudng tinh mach, dat
sonde da day va diém APACHE Il > 15 khi nhap vién. Tién st dung carbapenem truéc d6 30 ngay la yéu té
nguy co doc lap cao nhat lam tang kha nang nhiém CRKP. Két ludn: Ty |& K. pneumoniae khang carbapenem
la 80%. Tién st dung carbapenem 30 ngay trudc dé la yéu t6 nguy co cao nhat lam gia tang kha nang nhiém
khuan bénh vién do K. pneumoniae khang carbapenem.

Tt khéa: K. pneumoniae, K. pneumoniae khang carbapenem, yéu té nguy cd, nhiém trung bénh
vién.

Summary

Objective: To describe antibiotic resistance characteristics and risk factors for nosocomial infections
caused by carbapenem-resistant Klebsiella pneumoniae (CRKP). Subject and method: This was a
prospective, case-control observational study using logistic regression analysis on 60 patients were
diagnosed with Klebsiella pneumoniae infection nosocomial. This study was perfomed at Bach Mai Hospital
from July 2019 to August 2020. Result. The strains of K. pneumoniae subdivided were most resistant to
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antibiotic groups, of which the resistance to carbapenem was 78.3-80%. These strains were also relatively
high sensitive to fosfomycin (60.0%), amikacin (75.0%), and colistin (86.7%). Comparing the resistance rates
of the CRKP group were both higher than that of the carbapenem susceptible K. pneumoniae group, and
significantly in cephalosporin and quinolone antibiotics. Risk factors for CRKP infection: Exposure to
carbapenem or colistin in the past 30 days; tracheal intubation; mechanical ventilation; total parenteral
nutrition; surgery within the past 3 months; nasogastric catheter intubation; in which exposure to
carbapenem in the past 30 days were identified as independent risk factors in multivariate analysis.
Conclusion: The rate of K. pneumoniae resistant to carbapenem was 80%. The previous 30-day history of
carbapenem was the highest risk factor for increasing the likelihood of nosocomial infections caused by
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carbapenem-resistant K. pneumoniae.

Keywords: K. pneumoniae, carbapenem-resistant K. pneumoniae (CRKP), hospital infection, risk

factor.

1. D&t van dé

K. pneumoniae la mot trong ba can nguyén hay
gap gay nhiém khuan bénh vién & Hoa Ky, la can
nguyén hay gap nhat gay viém phéi lién quan thé
may trong don vi Hoi suic tich cuc (HSTC). Cac nghién
clu chi ra rang, ty 1& nhiém khuan bénh vién do K.
pneumoniae ngay cang gia tang, trong khi dé ty Ié t&
vong lén dén 50% [1]. G Viét Nam, theo mot nghién
cttu vé 15 don vi HSTC giai doan 2012 - 2013 cho thay
K. pneumoniae la can nguyén gay nhiém khuan bénh
vién dung hang thu hai (11,6%), sau E. coli (20%) [2].
Theo cac s6 liéu bao cao hang nam cla Bénh vién
Bach Mai, s6 ca nhiém khudn bénh vién do K
pneumoniae gia tang mét cadch nhanh chéng, ty 1é
nhay cam véi cac khang sinh giam dan theo thai gian,
ddc biét la khang sinh nhém carbapenem. Mat khac,
Khoa HSTC la don vi c6 nhiéu yéu té nguy co nhiém
K. pneumoniae da khang nhu: Tinh trang bénh nhan
nang, stc dé khang giam, hay cé cac thu thuat xam
lan, s&r dung thudng xuyén khang sinh. Do vay, K.
pneumoniae khang carbapenem thuc su la méi lo
ngai vai cac bénh vién khong chi & Viét Nam ma con
trén toan thé gigi. Chinh vi vdy ching téi tién hanh
nghién cliu véi muc tiéu: Khdo sat dac diém khang
khang sinh va yéu té nguy co cda nhiém khuan bénh
vién do K. pneumoniae khdng carbapenem tai Khoa
Hai suc tich cuc - Bénh vién Bach Mai.

2. D6i tugng va phuong phap
2.1. Béi tugng
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GOm 60 bénh nhan nhiém khuan bénh vién do
K. pneumoniae tai Khoa HSTC - Bénh vién Bach Mai
tu thang 07/2019 dén thang 08/2020.

Tiéu chuén lua chon

Bénh nhan dugc chan doan theo CDC 2018 vé
dinh nghia nhiém khudn bénh vién va loai nhiém
khudn, c6 két qud nudi cdy bénh phim la K
pneumoniae [3].

Tidu chudn loai trr

Pong nhiém K. pneumoniae vai cac vi khuan
khac hodc K. pneumoniae |a vi khuan cu tru.

2.2. Phuong phédp

Phuong phap nghién clu cat ngang, mé ta cat

ngang ¢6 so sanh do6i ching 2 nhom: K
pneumoniae khang carbapenem (CRKP) va K
pneumoniae  nhay carbapenem (CSKP). K

pneumoniae khang carbapenem khi: MIC = 4mg/L
cho doripenem, meropenem, imipenem, MIC > 2 vé6i
ertapenem [4]. Nudi cdy bénh phdm bang hé théng
tu dong FX cua BD, dinh danh bang Maldi-Tof.
Khang sinh dé dugc lam theo phuong phap khoanh
gidy khuéch tan, MIC xac dinh bang ky thuat E-test.
Céc bién s6 nghién ctu: Dac diém tudi, gidi, bénh
ly nén, cac yéu té nguy co, tinh khang khang sinh.
Phuong phap thu thap s6 liéu: Chon mau thuan
tién cac BN c6 dua tiéu chuan déu dugc chon nghién
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cru. Théng tin nghién ciru cia méi BN déu dugc 2.3. XaIi sé ligu

dang ky theo mét mau biéu théng nhat.

XU ly s6 liéu: So sanh d6i ching s dung phan

tich hoi quy logistic, st dung phan mém SPSS 20.0.

3. Két qua
Bang 1. Péic diém chung vé nhém nghién cdu
Pic diém S8 bénh nhan (n = 60) Ty l& %
Tudi (ndm) (X + SD) 58,2+ 18,6
Gidi (nam) 39 65,0
Diém APACHE Il (X + SD) 17,8+6,5
Thai gian ndm vién (ngay) (X + SD) 296+17,8

Nhén xét: Tudi trung binh trong nghién ctiu 1a 58,23 nam, da phan bénh nhan la nam gidi (65%), diém
APACHE Il trung binh la 17,8. Thai gian nam vién trung binh la 29,6 ngay.

Bdng 2. Muc dé khdng khadng sinh cda cdc ching K. pneumoniae

Tinh nhay cdm vé6i khang sinh

STT Khang sinh
Nhay (%) Trung gian (%) Khéng (%)
1 Piperacillin/ Tazobactam 11(18,3) 2(3,3) 47 (78,3)
2 Cefotaxim 5(8,3) 0(0) 55(91,7)
3 Ceftriaxone 6(10,0) 0(0) 54 (90,0)
4 Ceftazidime 5(8,3) 2(3,3) 53 (88,3)
5 Cefoperazol/Sulbactam 11(18,3) 2(3,3) 47 (78,3)
6 Cefepime 6(10,0) 2(3,3) 52 (86,7)
7 Ciprofloxacin 4(6,7) 1(1,6) 55 (91,7)
8 Levofloxacin 6(10,0) 2(33) 52 (86,7)
9 Gentamycin 24 (40,0) 0(0) 36 (60,0)
10 Amikacin 45 (75,0) 1(1,7) 14 (23,3)
11 Meropenem 12 (20,0) 0(0) 48 (80,0)
12 Imipenem 12 (20,0) 1(1,7) 47 (78,3)
13 Ertapenem 13 (21,7) 0(0) 47 (78,3)
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14 Fosfomycin 36 (60,0) 3(5,0) 21 (35,0)

15 Colistin 52 (86,7) 1(1,6) 7(11,7)

Nhén xét: Cac ching K. pneumoniae khang hau hét véi cdc nhdom khang sinh, trong dé khang ty 1é rat
cao véi khang sinh nhdm cephalosporin, quinolone, dac biét nhém carbapenem (80,0%). Cac chiing nay con
nhay cam tuong doi t6t véi fosfomycin (60,0%), amikacin (75,0%), colistin (86,7%).

Bang 3. Muc d6 khang khang sinh ctia hai nhém CSKP va CRKP

CSKP (n=13) CRKP (n =47)
Khang sinh Nhay Trung Khang Nhay Trung gian Khang P
(%) gian (%) (%) (%) (%) (%)

i:;zrs;'t';”r; 10(76,9) 20054) | 10,7 121 0(0) 46(97,9) | <005
Cefotaxime 5(38,5) 0(0) 8(61,5) 0(0) 0(0) 47 (100) <0,05
Ceftriaxone 6 (46,2) 0(0) 7 (53,8) 0(0) 0(0) 47 (100) <0,05
Ceftazidime 5(38,5) 1(7,7) 7 (53,8) 0(0) 0(0) 47 (100) <0,05
Cefoperazole

/Sulbactam 8(61,5) 2(15,4) 3(23,1) 3(6,4) 0(0) 44 (93,6) <0,05
Cefepime 6 (46,2) 1(7,7) 6 (46,2) 0(0) 1(2,1) 46 (97,9) <0,05
Ciprofloxacin 4(30,8) 1(7,7) 8(61,5) 0(0) 0(0) 47 (100) <0,05
Levofloxacin 6 (46,2) 2(15,4) 5(38,5) 0(0) 0(0) 47 (100) <0,05
Gentamycin 9(69,2) 0(0) 4(30,8) 15(31,9) 0(0) 32(68,1) <0,05
Amikacin 11 (84,6) 1(7,7) 1(7,7) 34(72,3) 0(0) 3(27,7) >0,05
Fosfomycin 11 (84,6) 1(7,7) 1(7,7) 25 (53,2) 2(4,3) 20 (42,6) <0,05
Colistin 13 (100) 0(0) 0(0) 39(83) 1(2,1) 7(14,9) >0,05

Nhén xét: Ca 2 nhém CSKP va CRKP déu nhay cam tuong doi tot véi fosfomycin (84,6% - 53,2%),
amikacin (84,6% - 72,3%) va colistin (100% - 83%). V&i cdc nhdm khang sinh con lai thi ty 1&é khang clla nhém
CRKP déu cao han nhém CSKP, va cé y nghia & cac khang sinh nhém cephalosporin, quinolone.

Bang 4. Méi lién quan gida cdc yéu té nguy co véi khd nang nhiém CRKP

Yéu t& nguy co CSKP CRKP OR o
(n=13) (n=47) (95%Cl)
D4i thao dudng 5(38,5) 6(12,8) 4,27 (1,04 - 17,46) <0,05
Tién st dung carbapenem 30 ngay trudc dé 6 (46,2) 9(83,0) 569 (1,5-21,5) <0,05
Tién st dung colistin 30 ngay truéc dé 2(15,4) 2 (46,8) 4,84 (0,97 - 24,26) <0,05
Dat noi khi quan 8(61,5) 43 (91,5) 6,72 (1,48 - 30,6) <0,05
Th& may xam nhap > 48 gid 6 (46,2) 41 (87,2) 7,97 (1,99 - 31,90) <0,05
Dinh dudng tinh mach > 48 gio 2(154) 25(53,2) 6,25 (1,24 -31,32) <0,05
Tién st phau thuat 30 ngay truéc dé 1(7,7) 22 (46,8) 10,56 (1,26 - 87,88) <0,05
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Dat sonde da day

8(61,5)

44 (93,6) 9,16 (1,81 - 46,20) <0,05

APACHEIlI =15

4(30,8)

38(80,9) 9,50(2,38-37,91) <0,05

Nhén xét: Tién st dung carbapenem va colistin truéc dé 30 ngay, dat 6ng néi khi quan, thd may xam
nhap > 48 gi¥, dinh dudng tinh mach > 48 gid, dat sonde da day va diém APACHE Il > 15 déu la yéu t6 nguy
co lam tang nguy co nhiém CRKP hon so vai CSKP. Ngugc lai, tién s dai thdo dudng lam tang nguy co

nhiém CSKP hon CRKP 4,27 lan.

Bang 5. Phan tich héi quy logistic cac yéu t6 nguy co nhiém CRKP

Yéu t6 nguy co OR 95% Cl p
Tién st dung carbapenem 30 ngay trudc do 6,19 1,12-34,10 <0,05
Dat néi khi quan 415 0,41-41,70 >0,05
Thé& may xam nhap = 48 gi¢ 2,77 0,39-19,61 >0,05
Dinh dudng tinh mach = 48 gio 2,09 0,31-14,11 >0,05
Tién st phau thuat 30 ngay trudc dé 9,57 0,76-120,78 >0,05
Sonde da day > 48 giG 2,35 0,20-27,38 >0,05

Nhén xét: Tién st dung carbapenem trong 30 ngay trudc do la yéu té nguy co doc l1ap cao nhat lam tang

kha nang nhiém CRKP gap 6,19 lan.
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Hinh 1. Budng cong ROC vé cac yéu t6 nguy cad nhiém CRKP

Nhén xét: Khi ching t6i dua vao mé hinh 8 yéu
t6 goém: Tién sir dung carbapenem, dung colistin
trong 30 ngay trudc, dat noi khi quan, thd may xam
nhap, phau thuat, dinh dudng tinh mach, dat sonde
da day va diém APACHE Il > 15 khi nhap vién (ROC
AUC = 0,913, p=0,000, 95% Cl: 0,83 - 0,99) két qua
cho thdy véi > 5 yéu t6 sé tang kha nang mac CRKP
vGi d6 nhay 83%, do dac hiéu 85%.

4. Ban luan

Dac diém chung: Nghién clu cla chung toi
thay 65% bénh nhan la nam gidi, tudi trung binh la
58,2 nam; két qua nghién ctu nay phu hop véi
nghién ctu da trung tdm nam 2019 cla Jihong Li
[5]. Diém APACHE Il khi nhap vién theo nghién ctu
cla chdng téi 1a 17,8 diém, két qua nghién clu nay
tuong tu véi nghién cttu cla Yi Li & 6 bénh vién cla
Trung Quéc [6].

Cac ching K pneumoniae phan lap dugc trong
nghién ctiu clia chung t6i co ty Ié khang cao vaéi khang
sinh nhém quinolon (86,7% - 91,7%), cephalosporin
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(86,7% - 91,7%). Két qua nay phu hop véi nghién ciu
cla tac gid Chunrui Wang va céng su (CS) [7], Reza
Ranjba & Iran [8]. Pac biét, cac ching K pneumoniae
da c6 muic d6 khang dang bao dong véi carbapenem,
cu thé ty 1& khang meropenem (80%), ertapenem
(78,3%), imipenem (78,3%). Cac chliing nay con nhay
cam tuong doi tét véi fosfomycin (60,0%), amikacin
(75,0%), colistin (86,7%). K&t qua nghién cttu nay tuong
tu nhu cac nghién clu clia tac gia Seibert va céng sy
[8].

Khi so sanh tinh khanh khang sinh cla nhém
CRKP va nhém CSKP, ching téi nhan thay ty lé
khang ctia nhém CRKP déu cao han nhém CSKP, va
c6 y nghia d6i véi khang sinh nhém cephalosporin
va quinolone. Theo Bang 3, nhdm CRKP da khang
hoan toan vé&i cefotaxime (100%), ceftriaxone
(100%), ceftazidime (100%), ciprofloxacin (100%),
levofloxacin (100%). Pay la cac khang sinh thuong
hay dugc st dung trong thuc hanh lam sang dé diéu
tri nhiing trudng hgp nhiém khuan Gram am. Céac
két qua nay tuong tu nhu nghién ctu cla tac gia
Bulent Durdu [3], Vardakas Z [9]. Két qua nghién ctu
cla chung t6i cing cho thay cac ching CRKP con
nhay cdm tuong d6i cao véi amikacin (72,3%) va
colistin (83,0%). Tuy nhién, cac nghién ctu cla tac
gia Bulent Durdu [3], Vardakas Z [9] déu c6 ty lé
nhay cdm ctia CRKP thap hon nghién ciu clia ching
téi. Ngoai ra, tat cd cac ching phan lap khang
carbapenem déu khang v6i nhom betalactam, diéu
nay c6 thé lién quan dén cac co ché khang khang
sinh, kiéu gen clng nhu viéc si dung khang sinh
trong daon vi cda ching toi.

Nghién ctu cac yéu té nguy co nhiém khuan
bénh vién do K. pnemoniae, ching t6i thay tién s
bénh nén dai thao dudng tang lam tang kha nang
mac CSKP gap 4,27 lan so véi CRKP. Két qua nay co
su khac biét so véi mot s6 nghién cliu trén thé gidi.
Nguyén nhan c6 thé la do su phat trién cla
hypermucoviscous K. pneumoniae (hvKP) phé bién
& chau A - Thai Binh Duong, trong khi phan 16n cac
phan lap hvKP hién nay la CSKP [10]. Tién st dung
carbapenem va colistin truéc d6 30 ngay, dat éng
noi khi quan, thd may xam nhdp = 48 gid, dinh
duéng tinh mach > 48 gi&, dat sonde da day va diém
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APACHE Il > 15 déu la yéu t6 nguy co lam tang nguy
co nhiém CRKP hon so vai CSKP. Két qua nghién ctu
cla chung t6i tuong tu nhu két qua nghién clu cua
Youhua Yuan va CS [10] va Yi Li [6]. S& di ty [& nhiém
CRKP tang Ién c6 thé do cac can thiép va st dung
cac thiét bi xam 1an lam thay d6i su toan ven vé mat
gidi phau ctia hang rao bao vé ca thé, tir dé tao co
héi cho su xam nhap clia cac tdc nhan gay bénh.

Phan tich hoi quy logistic da bién cho két qua
tién s dung carbapenem trong 30 ngay trudc do la
yéu t6 nguy co doc lap tang kha nang nhiém CRKP
(OR = 6,19, p<0,05). K&t qua nay clia ching t6i tuong
tu nhu két qua nghién ctu cua Jihong Li va CS &
5075 case nhiém K. pneumoniae [5]. Viéc st dung
khang sinh va diéu tri dai ngay carbapenem da tang
ap luc chon loc khang sinh, cho phép vi khuén
khang carbapenem phat trién véi rat nhiéu co ché
khang khac nhau, trong dé c6 su xuat hién cla sé
dot bién. Nguy co nay cang gia tang khi phan 1én
bénh nhan trong nghién ctu cla ching t6i déu la
bénh nhan nang (70% bénh nhan c6 diém APACHE
Il > 15 diém khi nhap don vi HSTC). Do dé viéc su
dung carbapenem la khang sinh kinh nghiém khi
nhap vién rat phd bién [5].

Két qua dudng cong ROC AUC = 0,913 (p=0,000,
95% Cl: 0,83 - 0,99) cho thay kha nang du doén tot
cta mé hinh, véi diém cit > 5 yéu td sé tang kha
nang mac CRKP trong cac don vi HSTC. Két qua nay
c6 su khac biét so véi nghién clu cla tac gid Yi Li va
CS (2019) v6i diém cét 1a 6/13 yéu t6 [6]. Su khac biét
nay c6 thé do ¢c& mau cla ching t6i con nhd va md
hinh co cau bénh tat cia 2 nghién ctu la khac nhau.
Khoa HSTC - Bénh vién Bach Mai la khoa thudng
xuyén tiép nhan cac ca bénh rat nang tur cac tuyén
dudi chuyén Ién, do d6 khi vao khoa diéu tri thi hau
hét cac bénh nhan déu cé cac yéu td nguy co ké
trén. Do vay, nghién clfu nay sé cung cap thém di
liéu cho cac bac si lam sang néi chung, cac bac si
trong cac don vi HSTC néi riéng kinh nghiém su
dung khang sinh trong cac trudng hgp nhiém khuén
bénh vién.

5. K&t luan

Qua két qua nghién ctu trén 60 bénh nhan
nhiém khuan bénh vién do K. pneumoniae tai Khoa
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HSTC - Bénh vién Bach Mai, ching t6i rat ra mot s6
két luan sau:

Céc ching K. pneumoniae phan lap dugc khang
hau hét véi cdc nhém khang sinh, trong do
carbapenem la 78,3 - 80%. Cac chiing nay con nhay
cam tuong déi tét véi fosfomycin (60,0%), amikacin
(75,0%), colistin (86,7%). So sanh ty lé khang cula
nhém CRKP déu cao hon nhém CSKP, va ¢ y nghia
& cac khang sinh nhém cephalosporin, quinolone.

Tién s dung carbapenem, dung colistin trong
30 ngay trudc, dat ndi khi quan, thd may xam nhap,
tién st phau thuat trong 30 ngay trudc, dinh duéng
tinh mach, dat sonde da day va diém APACHE Il > 15
khi nhap vién déu la yéu t6 nguy co lam tang nguy
co nhiém CRKP bénh vién. Trong d6, tién sir dung
carbapenem trudc dé 30 ngay la yéu té nguy co déc
lap cao nhat lam tang kha nang nhiém CRKP.
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