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Phan b6 carbapenemase va phac do0 khang sinh ¢ bénh
nhan nhiém Klebsiella spp. khang carbapenem

Distribution of carbapenemases and antibiotic treatment regimens in
patients with carbapenem-resistant Klebsiella spp. infections
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Tom tat

Nghién ciu mé ta cat ngang, héi clu trén 78 bénh nhan nhiém khuan do Klebsiella spp. khang
carbapenem (CRK) c6 test carbapenemase duong tinh tai Bénh vién Trung uong Quan déi 108 tu thang
10/2025 dén 06/2026 nham khao sat dac diém vi sinh, phan b men carbapenemase va thuc trang st
dung khang sinh. Két qua cho thdy bénh nhan chua yéu diéu tri tai khoa hoi stic tich cuc (73,1%) va nhiém
khudn hé hap chiém uu thé (60,0%). C6 55,1% chiing mang mot loai men va 44,9% mang > 2 loai men.
TS hgp OXA-48-like + NDM chiém cao nhat (42,3%), ti€p theo la OXA-48-like don déc (35,9%). Men
metallo-beta-lactamase (MBL) chiém 50,0%. Cac chiing CRK phan lap dugc cé ty 1&é nhay cam cao nhat
vGi amikacin (78,9%), ceftazidim/avibactam (33,9%) va hon 80% trung gian vdi colistin. Sau khi tra két
qua test men, 74,4% bénh nhan dugc diéu chinh phac dé (trung binh sau 1,3 ngay); ty lé dung
ceftazidim/avibactam tang tUu 12,8% lén 55,1%, aztreonam tang tu 1,3% lén 12,8%, trong khi
meropenem giam tu 52,6% xudng 26,9%. Nhém sinh MBL dugc chi dinh aztreonam (25,6%) va colistin
(28,2%) nhiéu hon nhom khong sinh MBL. Ty |é bénh nhan c6 két qua diéu tri ra vién cai thién (khoi,
dd/giam) dat 70,5%. Nhu vay, nghién ctu chira ty & CRK sinh MBL tai bénh vién & muc cao (50,0%). Test
dinh men nhanh carbapenemase gitip diéu chinh kip thai phac dé khang sinh tring dich (nhu phéi hgp
ceftazidim/avibactam va aztreonam cho nhom sinh MBL), nang cao hiéu qua diéu tri va téi uu héa quan
ly st dung khang sinh.

Tu khéa: Klebsiella spp. khang carbapenem, test nhanh carbapenemase, metallo-beta-lactamase,
ceftazidime/avibactam, quan ly s&r dung khang sinh.

Summary

A retrospective cross-sectional study was conducted on 78 patients infected with carbapenem-
resistant Klebsiella spp. (CRK) with positive carbapenemase test results at 108 Military Central Hospital
from October 2025 to June 2026 to investigate microbiological characteristics, carbapenemase
distribution, and antibiotic usage patterns. The results showed that most patients were treated in the
intensive care unit (73.1%), with respiratory infections predominating (60.0%). A total of 55.1% of strains
carried a single carbapenemase enzyme, while 44.9% carried = 2 types of enzymes. The combination of
OXA-48-like + NDM accounted for the highest proportion (42.3%), followed by OXA-48-like alone
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(35.9%). Metallo-beta-lactamase (MBL) producers accounted for 50.0%. The isolated CRK strains showed
the highest susceptibility rates to amikacin (78.9%) and ceftazidime/avibactam (33.9%), with over 80%
exhibiting intermediate resistance to colistin. Following the release of enzyme test results, 74.4% of
patients had their treatment regimens adjusted (at an average of 1.3 days); the usage rate of
ceftazidime/avibactam increased from 12.8% to 55.1%, aztreonam increased from 1.3% to 12.8%, while
meropenem decreased from 52.6% to 26.9%. The MBL-producing group was prescribed aztreonam
(25.6%) and colistin (28.2%) at higher rates than the non-MBL-producing group. The proportion of
patients with improved clinical outcomes at discharge (cured or improved) reached 70.5%. In
conclusion, this study demonstrates a high rate of MBL-producing CRK (50.0%). Rapid carbapenemase
detection assays facilitate timely adjustments to targeted antibiotic regimens (such as combining
ceftazidime/avibactam and aztreonam for the MBL-producing group), thereby improving treatment

HOI NGHI KHOA HOC DUGC BENH VIEN NAM 2026

efficacy and optimizing antimicrobial stewardship.

Keywords: Carbapenem-resistant Klebsiella spp., rapid carbapenemase detection test, metallo-beta-
lactamase, ceftazidime/avibactam, antimicrobial stewardship.

1. DAT VAN DE

Su gia tang va lan rdng clia cac vi khudn Gram
am khang carbapenem da va dang dat ra nhiing
thach thic nghiém trong cho hé thong y té€, dac biét
tai cac bénh vién tuyén cudi noi thudng xuyén tiép
nhan va diéu tri nhiing ca bénh nang, phuc tap . Tai
Viét Nam, d liéu gidm sat dé khang khang sinh cho
thdy trong ho vi khuan dudng ruét (Enterobacterales),
Klebsiella spp. dang la tdc nhan c6 ty 1&é dé khang
carbapenem & muc dang bao dong **°. Klebsiella spp
dé khang carbapenem chii yéu théng qua co ché sinh
enzyme carbapenemase '. Dang lo ngai, cac bao cao
dich té hoc trong nuéc ghi nhan ty 1 luu hanh rat cao
ctia nhém men Metallo-B-lactamase (MBL) . Dac diém
nay lam cho cac ching Klebsiella spp. khang
carbapenem cé muc d6 khang chéo sau rong, lam
mat tac dung cla hau hét cac khang sinh B-lactam,
bao gobm ca cac phoi hgp khang sinh/chat tic ché -
lactamase thé hé méi nhu ceftazidim/avibactam hay
ceftolozan/tazobactam ',

Trudc béi canh dich té khang thudc dién bién
phtc tap, cdc huéng dan diéu tri cap nhat quéc té
(dién hinh nhu Hiép hoi Bénh truyén nhiém Hoa Ky -
IDSA) da nhan manh vai tro thiét yéu clha viéc xét
nghiém xac dinh kiéu gen hoac kiéu hinh sinh men
carbapenemase nham dinh hudng phac dé diéu tri .
Dudi géc d6 cda Quan ly st dung khang sinh, viéc
xac dinh sém loai men khang thu6c khong chi ho trg
béc si lam sang dua ra quyét dinh Iya chon phac do6

trang dich kip thdi, ma con gitp gidm thiéu tinh
trang lam dung cac khang sinh méi dat tién va bao
ton khang sinh trong béi canh ty 1é sinh men MBL &
muc cao nhu nud“ta .

Hién nay, ky thuat test nhanh dinh men
carbapenemase da dugc thuong mai héa va budc
dau dugc ting dung tai mot sé co s diéu tri & Viét
Nam °. Du vay, dit liéu thuc t€ vé phan bé ki€éu men
carbapenemase cing nhu thuc té 4p dung két qua xét
nghiém trén trong thuc hanh ké don khang sinh van
chua dugc bao cao day du. Tai Bénh vién Trung uong
Quan doi 108, xét nghiém test nhanh carbapenemase
da dugc trién khai trén 1am sang tu thang 10/2025.
Xuat phat tu thyc tién do, ching t6i tién hanh nghién
clu nay nham hai muc tiéu: (1) Khdo sdt ddic diém vi
sinh va phdn bé kiéu men carbapenemase & cdc ching
Klebsiella spp. khdng carbapenem phén Igp duoc tai
Bénh vién Trung uong Qudn doi 108 va (2) Khdo sdt thuc
trang st dung khdng sinh diéu tri theo két qua test
nhanh carbapenemase trén doéi tuong bénh nhdn
nghién cuu, tor dé cung cdp co sé khoa hoc dé néng cao
hiéu qua diéu tri va téi uu héa chién lugc quan ly su
dung khdng sinh.

1. pOI TUQONG VA PHUONG PHAP
2.1. Déi tuong

Tiéu chudn lua chon: Bénh nhan > 18 tudi;
Bugc chan doan xac dinh c6 tinh trang nhiém
khuan trén Iam sang; Phan lap dugc Klebsiella spp.
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khang carbapenem; C6 két qua xét nghiém
carbapenemase duong tinh trong khodng thdi
gian ti thang 10/2025 dén thang 6/2026 tai Bénh
vién Trung uang Quan doi 108.

Tiéu chudn loai trir: H6 s bénh an thiéu théng
tin hoac khéng tiép can dugc; Do dai diéu tri khang
sinh d&i vGi nhiém khuan do Klebsiella spp. khang
carbapenem dudi 3 ngay.

C& mau: Phuong phép lay mau thuan tién (lay
tat ca cac hé so c6 du tiéu chuan trong thoi gian
nghién cuu).

2.2. Phuong phdp

Nghién cltu mé ta cat ngang, thu thap dir liéu
héi cttu dua trén ho so bénh an.

2.3. Chi tiéu nghién curu

Bdc diém bénh nhdn

DPac diém nhan khdu hoc: Tudi, gi6i tinh, can
nang, chiic nang than (dugc xac dinh tai thai diém
phan lap dugc cac chung Klebsiella spp. khang
carbapenem)

Dac diém diéu tri va can thiép: Ty 1é diéu tri tai
ICU; S6¢ nhiém khuén; Loc mau.

Pac diém nhiém khudn: Phan bé vi tri nhiém
khuan; Ty 1& d6ng nhiém vi khuan.

KE&t cuc lam sang: Thoi gian nam vién; K&t qua
ra vién.

Bdc diém vi sinh

Ty lé ching mang 1 loai men va mang déng
thdi = 2 loai men carbapenemase.

Phan bé cac loai men va cac t6 hgp men
thudng gdp.

Ty |é nhay cdm, trung gian, dé khang in vitro véi
cac khang sinh trén khang sinh dé.

Ill. KET QUA

3.1. Ddc diém bénh nhdn trong mau nghién ciu

So sanh muc d6 nhay cdm gitta nhém mang
men MBL va khéng mang men MBL.

Ddc diém phdc do diéu tri

Ty lé thay d&i va thai gian diéu chinh phac dé
sau khi cé két qua xét nghiém men.

Phan bé cac khang sinh trong phac d6 trudc va
sau khi co két qua xét nghiém men.

Ty |é céc loai khang sinh st dung sau khi c6 két
qua xét nghiém men carbapenemase & nhém mang
men MBL va nhém khéng mang men MBL.

2.4. Quy udc nghién ciu

Klebsiella spp. khang carbapenem (CRK,
Carbapenem-resistant Klebsiella spp.): DPugc xac dinh
khi ching vi khudn phan lap dé khang vdi
meropenem va/hodc imipenem. Trong pham vi
nghién clu nay, cac chiing CRK ghi nhan bao gém
Klebsiella pneumoniae va Klebsiella aerogenes .

Test xdc dinh men carbapenemase: Nghién ciu
st dung kit xét nghiém NG-TEST CARBA 5 clia hang
NG Biotech SAS. Bay la xét nghiém dinh tinh giup
phat hién 5 loai enzyme carbapenemase phé bién
nhat, bao gém: KPC, OXA-48-like, NDM, IMP, VIM.

Men Metallo-B-lactamase (MBL): Trong nghién
cltu nay, nhém men MBL dugc quy udc bao gom:
NDM, IMP, VIM.

Dbéng nhiém: Tinh trang ngudi bénh cé két qua
nuoi cay phan lap dugc Klebsiella spp. va/hodc cac vi
khudn gay bénh khac tir cing mét hoac nhiéu vi tri
bénh phdm khac nhau trong khodng thdi gian 7
ngay "°.

BL/BLI: Betalactam/Chat Uc ché betalactamase
thé hé mdéi; gom ceftazidim/avibactam va
ceftolozan/tazobactam,
imipenem/relebactam/cilastatin.

CAZ/AVI: Ceftazidime/avibactam, AZT: Aztreonam.

Nghién ctu thu thap dugc téng s6 78 bénh nhan, dac diém chung trinh bay tai Bang 1.
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Bang 1. Dac diém chung ctia bénh nhan

Dac diém

Két qua (N=78)

51 -129 mL/phut, n (%)
31-50 mL/phut, n (%)
16 - 30 mL/phut, n (%)
<15 mL/phut, n (%)

Tudi (nam), trung binh (min-max) 66,7 (19 - 96)
Gidi tinh (nam), n (%) 61 (78,2%)
Can nang (kg), trung binh (min-max) 60,1 (35-90)
Diéu tri tai cac khoa Héi suc tich cuc, n (%) 57 (73,1%)
Vi tri nhiém trung’, n = 90 (%)
Nhiém khuan hé hap 54 (60,0%)
Nhiém khuan da mé mém 10 (11,1%)
Nhiém khuan tiét niéu 8 (8,9%)
Nhiém khuan 6 bung 1(1,1%)
Khac 17 (18,9%)
S&c nhiém trung tai thoi diém vao don vi, n (%) 28 (35,9%)
Nhiém khuan déng thai > 2 vi tri, n (%) 11 (14,1%)
D6ng nhiém vi khuan, n (%) 33 (42,3%)
Loai vi khuan déng mac, n (%) (N=43)
Dong nhiém vi khuan Gram duang, n (%) 6 (14,0%)
Dong nhiém vi khuan Gram am, n (%) 37 (86,0%)
D6 thanh thai creatinin (Clcr) (mL/phut), trung binh (min-max) 62,8 (6,9-227,7)
> 130 mL/phut, n (%) 8 (10,2%)

33 (42,3%)
15 (19,2%)
14 (17,9%)
8(10,2%)

Can thiép diéu tri loc mau, n (%)

25 (32,1%)

Thai gian nam vién, trung binh (min-max)

34,1 (5-112)

Két qua diéu tri, n (%)
Khoi
Dé giam
Khéng thay dbi/ Néng hon
Xin vé/ Tirvong

5 (6,4%)
50 (64,1%)
1(1,3%)
22 (28,2%)

*: M6t s6 bénh nhdn c¢6 = 2 vi tri nhiém khudn

Nhdn xét: Bénh nhan phan 16n 1a nam gidi (78,2%), cao tudi va diéu tri tai ICU (73,1%). Nhiém khuan ho
hap la vi tri phé bién nhat (60,0%). Ty I& dong nhiém vi khudn chiém 42,3% (chd yéu dong nhiém Gram am
VGi 86,0%). Dang chu y, 10,2% bénh nhan c6 biéu hién tang thanh thai than (Clcr =130 mL/phut). Ty lé dap

ung diéu tri (khoi/dé giam) khi xuat vién dat 70,5%.

3.2. Bdc diém sinh men carbapenemase va mic dé nhay cdm khdng sinh cia cdc ching

Klebsiella spp.

Trong 78 chling Klebsiella spp. khang carbapenem, ty I1é ching mang mét loai men carbapenemase la
55,1%; mang tU 2 loai men carbapenemase la 44,9%. C6 50,0% ching mang loai men MBL. Chi tiét vé loai

men khang thu6c trong Hinh 1 va Hinh 2.
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Phan bo loai men carbapenemase

12,5
10 N 6.3
1.6 \\ e
0 — N =
Klebsiella pneumoniae (N=62) Klebsiella aerogenes (N=16) Tong (N=78)

BKPC % OXA-48 like # NDM NOXA-48 like + NDM =KPC+OXA-48-like ®OXA-48-like+IMP+NDM

Hinh 1. Phan bd loai men carbapenemase theo chiing vi khuan Klebsiella

Nhdn xét:

Loai men carbapenemase chiém ty I& cao nhat la t6 hgp OXA-48 like + NDM (42,3%), ti€p theo la OXA-48
like don dbc (35,9%).

Dai vdi loai Klebsiella pneumoniae, loai men chiém uu thé 1a t6 hgp OXA-48 like + NDM (50,0%), sau dé la
OXA-48 like (24,2%), KPC (16,1%) va NDM (8,1%).

Dai véi loai Klebsiella aerogenes (N = 16): Da s6 tiét men OXA-48 like don doc (81,3%), con lai la t6 hap
OXA-48 like v&i NDM (12,5%) va KPC (6,3%).

Ty 1€ chiing sinh men MBL phin bd theo miu bénh
pham

Ho hip (N=54) | 53.700%
Miu (N=10) |_ 50,00%
b e b e b
Khic (N=5) |_ 40,00%

R S A R 5|

Tiét nigu (N=5) |_ 40,00%

R T

O byng (N=4) I 25,00%
Tong (N=75) N 50,00%

b B b b b

,00% 10,00%20,00%30,00%40,002%50,00%60,00%70,00%8 0,00%90,00% 00,00%

Hinh 2. Phan bé ty 1& mang men MBL theo mau bénh pham

Nhdn xét: Chiing mang men MBL chiém 50,0% téng s6 chiing trong mau nghién ctu. Ty 1é mang men
MBL cao nhat & mau hé hap (53,7%) va mau (50,0%), ti€p theo la tiét niéu (40,0%) va thap nhat 3 mau bénh
phdm 6 bung (25,0%). Muc dd nhay cdm vdéi khang sinh clia cac ching Klebsiella spp. khdng carbapenem c6
két qua test carbapenemase duong tinh dugc trinh bay trong Hinh 3.
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Mirc do nhay cam véi khang sinh cta Klebsiella
spp. khang carbapenem c6 test carbapenemase
duong tinh

Tigecyclin (N=4)

Imipenem/relebactam (N=64) i

Meropenem (N=77)

Imipenem (N=74) # Khang
Colistin (N=70) *.Trung gian
¥ Nhay

Ceftolozane/ Tazobactam...

Ceftazidim/avibactam (N=77)

Amikacin (N=22) ¥; 81,818

,00 20,00 40,00 60,00 80,00100,020,00

Hinh 3. Mdc d6 nhay cdm véi khang sinh cla cac chliing Klebsiella spp. khang carbapenem
c6 test carbapenemase duong tinh

Nhdn xét: Cac chling Klebsiella spp. khang carbapenem cé ty 1é& khang rat cao véi phan I6n khang sinh nhom
beta-lactam, fluoroquinolon. Amikacin c6 ty I& nhay cdm cao nhat (78,9%), ti€p theo la ceftazidim/avibactam
(33,9%). Hon 80% céac chling trung gian véi khang sinh colistin.

3.3. Ddc diém phdc dé khdng sinh

Nghién cttu ghi nhan c6 74,4% bénh nhan dugc diéu chinh phac dé sau khi c6 két qua test men
carbapenemase. Trung binh ti khi c6 két qua test men carbapenemase téi khi thay déi phac dé la 1,3 ngay,
s6m nhat 0 (ngay) va mudn nhat 6 (ngay). M6 ta phac d6 trudc va sau khi cé két qua xét nghiém men
carbapenemase trinh bay tai Badng 2.

Bang 2. Pac diém phac dé trudc va sau khi c6 két qua xét nghiém xac dinh men carbapenemase

Phac dé truéc (N = 78) Phéac dé sau (N =78)

Loai phac do

Phac d6 don doc 42 (53,8%) 31 (39,7%)

Phac dé phdi hop 36 (46,2%) 47 (60,3%)

Phai hop 2 thuéc 30 (38,5%) 36 (46,2%)

Phoi hop = 3 thudc 6 (7,7%) 11 (14,1%)
Khang sinh trong phac d6

Carbapenem 43 (55,1%) 26 (33,3%)

BL/BLI m&i 10 (12,8%) 45 (57,7%)

Colistin 11 (14,1%) 15 (19,2%)

Aminoglycosid 15 (19,2%) 17 (21,8%)

Tigecyclin 3(3,8%) 5 (6,4%)
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Bang 3 mo ta dac diém phac dé khang sinh don déc trong phac dé trudc va sau khi co két qua xét

nghiém men carbapenemase.

Bang 3. Pac diém cac phac d6 don ddc trudce va sau khi c6 két qua xét nghiém xac dinh men

carbapenemase
Loai phac dé Phac dé trudc (N = 42) Phac dé sau (N=31)
Meropenem 20 (47,6%) 10 (32,3%)
Ceftazidim/Avibactam 6 (14,3%) 16 (51,6%)
Ampicillin/Sulbactam 5(11,9%) 2 (6,5%)
Piperacillin/Tazobactam 4 (9,5%) 0
Cefoperazon/Sulbactam 2 (4,8%) 1(3,2%)
Amikacin 1(2,4%) 0
Cefuroxim 1 (2,4%) 0
Ertapenem 1(2,4%) 0
Levofloxacin 1(2,4%) 0
Tigecyclin 1(2,4%) 0
Amoxicilin/Acid clavulanic 0 1(3,2%)
Doripenem 0 1(3,2%)
Nhdn xét:

Sau xét nghiém dinh men, ty & ké don ceftazidim/avibactam tang tur 14,3% |én 51,6%, trong khi chi dinh
meropenem giam tir 47,6% xudng 32,3%. Ampicillin/sulbactam cling gidm ti 11,9% xuéng 6,5%. Cac khang

sinh con lai chiém ty 1é thap.

Hinh 4 so sanh vé ty 1é s&r dung cac khang sinh trong phac d6 trudc va sau khi c6 két qua xét nghiém
men carbapenemase. Hinh 5 so sanh vé ty 1é khang sinh trong phac dé diéu tri vi khuan Klebsiella spp. sinh

MBL va khéng sinh MBL.

Ty 1¢ khéng sinh trong phéac dé trudc va sau khi c6
két qua xét nghiém men carbapenemase

60,00 - 55,128
50,00 4
40,00
30,00 A

19.231 17,949

20,00 -"' b{ 1282112821 128
: Eh 643028

10,00 - 564 1,28
00 L2 —t

% Phic db trude khi cé két qui test nhanh (N=78)

51,564

m Phéic db sau khi 6 két qui test nhanh (N=T8)

Hinh 4. Ty |& st dung cac khang sinh trong phac d6 trudc va sau khi co két qua xét nghiém men carbapenemase
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Nhdn xét: Ty |é st dung ceftazidim/avibactam tang dang ké tir 12,8% lén 55,1%, cling vdi su gia tang s
dung aztreonam (tur 1,3% lén 12,8%) va cac thuéc nhu colistin, amikacin. Nguac lai, ty 1é ké don meropenem
va levofloxacin giam manh, lan lugt tir 52,6% xubng con 26,9% va ti 12,8% xudng 3,8%. Ty lé chi dinh
fosfomycin, tigecyclin & muc rat thap.

Ty 1é khang sinh trong phéac dd & nhém bénh nhan nhiém khuin
do CRK xac dinh mang men MBL va khong mang men MBL

70,00 -

61,538

60,00 4
50,00 4
40,00 4

30,769

30,00 4
20,00 4282

0,00 4 % g 4 ) : n
10,00 Zl % : x i ; hS64 2,564 2,508864 > X
o L : 4 : & 4 e

% Phic dd sau test men ciia BN cé men MBLs (N=39)

mPhiic db sau test men ciia BN cé6 men khng thujc MBLs (N=39)

Hinh 5. Ty I& khang sinh trong phac d6 diéu tri vi khuan Klebsiella c6 sinh MBL
va khéng sinh MBL sau khi c6 két qua xac dinh men carbapenemase

Nhdn xét: Sau xét nghiém dinh men, ceftazidim/avibactam chiém ty 1& cao nhat & ca hai nhém (61,5% &
nhém MBL va 48,7% & nhém khéong MBL). Nhém bénh nhan ¢cé men MBL cé xu hudng dugc chi dinh
aztreonam (25,6% so v&i 0% & nhém con lai) va colistin (28,2% so véi 10,3%). Nguaoc lai, amikacin dugc chi
dinh phé bién hon & nhém khéng c6 men MBL (25,6% so vGi 12,8%). Bang 4 mo6 ta dac diém phéc do khang
sinh trén bénh nhan c6 xét nghiém men MBL duong tinh. BAng 5 mé ta dic diém cac phac d6 co chua
ceftazidim/avibactam va/hodc aztreonam trén bénh nhan cé xét nghiém men MBL duong tinh.

Bang 4. Dac diém phac d6 khang sinh trén bénh nhan c6 men MBLs

Loai phac dé S6 luot ké don, n (%)
Phac @6 dan doc 12 (30,8%)
Phéac d6 phéi hop 27 (69,2%)
Phoi hgp 2 thudc 18 (46,1%)
Phéi hop = 3 thuéc 9 (23,1%)

Bang 5. Dac diém cac phac dé c6 chua ceftazidim/avibactam (CAZ/AVI)
va/hoac aztreonam (AZT) trén bénh nhan c6 xét nghiém MBL duong tinh

Loai phac dé S& luot ké don, n (%)
Phac d6 chua CAZ/AVI 22 (56,4%)
CAZ/AVI don dbc 6 (15,4%)
CAZ/AVI + AZT 5(12,8%)
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Loai phac dé S& luot ké don, n (%)
CAZ/AVI + AZT + thudc khac 4(10,2%)
CAZ/AVI + Colistin 3(7,7%)
CAZ/AVI + Colistin + thudc khac 3(7,7%)
CAZ/AVI + AZT + Colistin + Meropenem 1(2,6%)
Cac phac d6 khac khong chira CAZ/AVI 17 (43,6%)

Nhdn xét: Ty 1é ké don phac dé chita CAZ/AVI la 56,4%. Trong cac phac d6 c6 CAZ/AVI: CAZ/AVI don doc
dugc sir dung nhiéu nhat (15,4%), ti€ép theo la phoi hgp CAZ/AVI + AZT (12,8%) va CAZ/AVI + AZT + thu6c
khac (10,2%). Cac phac d6 phoi hgp CAZ/AVI vdi colistin chiém ty |é thap hon.

Bang 6 mé ta két qua diéu tri theo mot sé nhém bénh nhan.

Bang 6: Két qua diéu tri theo mét sé6 nhém bénh nhan

Nhém bénh nhan :':;') D& giam, n (%) ::::ig‘:ﬁ;;; Xin VEILZ)" ong:
Theo loai men carbapenemase
Khéng MBL (N = 39) 3(7,7%) 26 (66,7%) 2 (5,1%) 8(20,5%)
C6 MBL (N =39) 2 (5,1%) 23 (59,0%) 4(10,3%) 10 (25,6%)
Theo loai phac d6 st dung sau khi c6 két qua test men
Don triliéu (N =31) 2 (6,5%) 24 (77,4%) 0 5(16,1%)
Phéi hop (N = 47) 3 (6,4%) 25 (53,2%) 6 (12,8%) 13 (27,7%)

Theo phac d6 st dung sau khi xac dinh men MBL

Ké don CAZ/AVI+AZT (N=9) 0 4 (44,4%) 3(33,3%) 2(22,2%)
Khong ké CAZ/AVI+AZT(N = 30) 2 (6,7%) 19 (63,3%) 1(3,3%) 8 (26,7%)
Theo loai khang sinh trong phac dé sau khi xac dinh men MBL
Meropenem (N = 26) 2 (7,7%) 20 (76,9%) 0 4 (15,4%)
BL/BIs m&i (N =45) 2 (4,4%) 22 (48,9%) 4 (8,9%) 17 (37,8%)
Colistin (N =15) 1(6,7%) 7 (46,7%) 1(6,7%) 6 (40,0%)
Aminosid (N=17) 1(5,9%) 10 (58,8%) 3(17,6%) 3(17,6%)
Tigecyclin (N =5) 1(20,0%) 2 (40,0%) 0 2 (40,0%)

Nhdn xét: K&t qua diéu tri chi yéu & muc
dd/gidm tai cd nhém bénh nhan cé va khong c6
men MBL (59,0% va 66,7%), trong khi ty 1é xin vé/t
vong cao han & nhém cé MBL (25,6% so véi 20,5%).

IV. BAN LUAN

Nghién ctu ghi nhan ty Ié luu hanh cao cla
men MBL (téng cong 50%), trong dé td&i 42,3%
chiing mang t6 hgp men OXA-48-like + NDM. Dir
liéu nay ggi y rang trung binh c 2 ching Klebsiella
spp. khdng carbapenem thi trong d6 cé 1 chliing san
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xudt men NDM. Dac diém dich té luu hanh cla men
carbapenemase NDM nhin chung phu hgp véi dir
liéu vé phan tich gen trudc d6 tai cing co s& nghién
clu (ty 16 CRKP mang gen NDM-4 la 30,5%) [71.
Nghién ctu ciing ghi nhan su phan bé men NDM
khac biét dang ké giira loai Klebsiella pneumoniae va
Klebsiella aerogenes. Loai Klebsiella pneumoniae la
tac nhan chinh mang men NDM (chiém téng cong
58,1%), trong khi Klebsiella aerogenes lai chi yéu
sinh men OXA-48 don ddc (81,3%). Phan tich theo vi
tri nhiém trung cho thdy mau bénh pham hé hap va
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mau 13 nhitng nguén cho ty 1& phan lap vi khudn
mang men NDM cao nhat (lan lugt 1a 53,7% va
50,0%). Do vay, cac bac si lam sang can dac biét chu
y t6i kha nang vi khuan mang men NDM khi tiép
nhan két qua khang sinh do6 Klebsiella pneumoniae
khang carbapenem tir cdc bénh pham hé hap hodac
mau dé can nhac vé phac do6 diéu tri trong trudng
hop khéng thé thuc hién xét nghiém men
carbapenemase.

Ty lé luu hanh cao cia men NDM ciing phu hgp
vGi ki€u hinh dé khang clia vi khuan véi cac khang
sinh méi. Do chat Uc ché avibactam khéng c6 kha
nang bat hoat men Metallo-B-lactamase (MBL) nhu
NDM hay IMP ', ty I& nhay cam cta CRK vdéi
ceftazidim/avibactam (CAZ/AVI) chi & muc thap
(33,9%). Thuc té nay goi y rang viéc ké don kinh
nghiém CAZ/AVI can phai hét sutc than trong, béi
nguy cd that bai lam sang c6 thé rat cao néu tac
nhan gay bénh sinh men NDM. Bén canh dé, can
chi y dén cac khang sinh ma CRK con duy tri dugc
muc d6 nhay cdm in vitro cao. Cu thé, amikacin vai ty
[é nhay cdm dat 78,9% va colistin vdi 82,5% & muc
do trung gian la nhiing lya chon quan trong. bBay la
cac lua chon ctiu canh, c6 thé dugc xem xét uu tién
dua vao phac d6 kinh nghiém diéu tri dinh hudng
Klebsiella khang carbapenem trong thdgi gian chd dgi
két qua dinh men carbapenemase.

Viéc trién khai xét nghiém dinh  men
carbapenemase da cho thay tac déng ro rét téi thuc
hanh ké don khang sinh véi ty 1& gan 75% bénh
nhan dugc diéu chinh phac d6 sau khi co xét
nghiém nhanh men carbapenemase. Xét nghiém
nay clng la cg s& quan trong dé bac si lam sang
quyét dinh ngung meropenem (gidm tir 52,6% con
26,9%) va tang cuong chi dinh CAZ-AVI (tang manh
tUr 12,8% lén 55,1%), khdng dinh vai trd CAZ-AVI la
lua chon dau tay quan trong doi véi cac chlng sinh
KPC hoac OXA-48-like. Dang chd y, 8 nhdm sinh
men MBL, c6 25,6% bénh nhan dugc chi dinh
aztreonam phdi hgp vaéi CAZ-AVI. Biéu nay cho thay
cac bac sy da cap nhat va tuan thu tét cac khuyén
céo hién hanh vé phac dé tiéu chuan avibactam két
hop aztreonam trong diéu tri truc khuan dudng ruédt
khang carbapenem theo ca ché sinh men MBL. Tuy

nhién, trong thuc tién diéu tri tai Viét Nam,
aztreonam hién van la thu6c hiém, chi yéu dugc
nhap khdu theo ting chuyén/I& han ché theo phé
duyét cla Cuc Quan ly Dugc va chua nam trong
danh muc chi tra ctia Bdo hiém Y té. Ngoai ra, ganh
nang chi phi ty chi trd la nhiing thach thic chinh
han ché kha néang tiép can phac d6 t6i uu nay & da
$6 ngudi bénh. Ngoai ra, dé t6i uu hda hiéu qua diét
khudn cta phoi hop CAZ-AVI va aztreonam, hai
thu6c nén dugc st dung dong thai, bao dam thoi
gian truyén chong lap nham duy tri su hién dién cda
avibactam trong suét thoi gian aztreonam phat huy
tacdung .

Két qua nghién clu ciing cho thay ty lé ké
amikacin va colistin (19,2% phac d6) con chua tuong
xung vai ty 1é nhay cdm va trung gian in vitro cao
cUa hai thudc (tuong ting 78,9% va 82,5%). Su dé dat
nay c6 thé do lo ngai doc tinh trén than & quan thé
bénh nhan nang, cing nhu kha nang tham vao mé
phd&i kém trong béi canh nhiém khuan ho hap chiém
da s6 (60,0%) "''. Mac du vay, ti I& s&r dung colistin
cao hon dang ké & nhém sinh men MBL la quyét
dinh hop ly, do colistin ¢ hoat tinh trén ching sinh
MBL "'. Bén canh dé, viéc duy tri meropenem & mtic
tuong doi cao (gan 30%) phan anh tiép can diéu tri
thuc té khi cac lua chon nhay cam in vitro con rat
han ché, khi d6 tiép tuc ké don meropenem véi ché
dé liéu téi uu héa thudng dugc ap dung '""2,

Mac du cac huéng dan cap nhat cta IDSA uu
tién liéu phap don tri liéu trong diéu tri Klebsiella
khang carbapenem ', thuc tién ghi nhan ty 1é phac
d6 phoi hop chiém uu thé va cé xu huéng tang sau
khi c6 két qua dinh men (tang tur 44,9% lén 60,3%).
Diéu nay co thé xuat phat tr mét s6 nguyén nhan.
Thirnhat, ty 1€ vi khudn sinh men MBL cao (50,0%) va
tai Viet Nam chua c6 sdn ché phdm phéi hop san
avibactam-aztreonam budc cic bac si phai ké don
hai thudc roi ceftazidim/avibactam va aztreonam.
Th hai, tinh trang déng nhiém & mdc cao (42,3%,
trong d6 86,0% la Gram am) doi hoi cé thé phai phéi
hgp thém thuéc dé ma réng phd bao ph. Thi ba,
d6i vai cac chung co ki€u hinh khang thuéc mé réng
hoac toan khang khi hau nhu khong con lua chon
khang sinh nao nhay cam in vitro, cac bac si phai chu
déng can nhac phéi hgp thuéc nham tao tac dung
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hiép dong diét khuan ", Cudi cling, mot s6 it khang
sinh con dé nhay t6t in vitro nhu amikacin (nhay cam
78,9%) hay colistin (trung gian 82,5%) thudng dugc y
van khuyén cao khong nén st dung don tri liéu do
nhling han ché vé dugc dong hoc va déc tinh. Do dé,
chién lugc phéi hgp thuéc phu hgp véi béi canh diéu
tri nhiém trung phc tap trén 1am sang.

Nh{ng phét hién ti nghién cttu ggi mé mét s6
diém Ung dung quan trong trong lam sang. Dau
tién, viéc tang cudng xét nghiém test nhanh dinh
men carbapenemase vao quy trinh chdn doan déi
vGi ca nhiém Klebsiella khang carbapenem la rat can
thiét, gitp dinh huéng kip thai liéu phap trang dich,
dién hinh nhu viéc ap dung phac dé6 phéi hop
ceftazidim/avibactam va aztreonam cho nhém sinh
men MBL '. Du vay, rao can tai chinh hién van la mot
thach thiic dang ké khi xét nghiém nay chua dugc
Bao hiém Y té thanh toan va ngudi bénh phai tu chi
tra (khoang 600.000 VND/test), khién ky thuat nay
kho c6 thé trién khai thudng quy cho moi déi tuong
bénh nhan ma can uu tién trén cdc nhém cé nguy co
cao hoac ca bénh nang. Thi hai, trong boi canh cac
luya chon diéu tri ngay cang bi thu hep, cac bénh
vién can day manh chién lugc t6i uu hda ché do liéu,
dac biét véi nhiing "khang sinh cdiu canh" con duy
tri dugc d6 nhay cam in vitro t6t nhu amikacin hay
colistin. Viéc trién khai cac hoat dong quan ly su
dung khang sinh la yéu cau bat buéc nham bao ton
cac khang sinh du trir chién lugc ™.

Nghién clu clia chidng t6i c6 mét sé han ché.
Thi nhat, danh gia két cuc lam sang méi diing & két
qua ra vién, chua phan tich vé dap ung diéu tri
nhiém khuén cla ting phéac dé cu thé. Nguy co sai
léch chon mau c6 thé xay ra do xét nghiém dinh
men la xét nghiém dich vy, thudng chi dugc chi dinh
G cac ca bénh nang hoac that bai diéu tri; do do, di
liéu phan bé men va d6 nhay cam chua dai dién cho
toan bé ching CRK tai bénh vién. Cudi cung, du c&
mau con nhd, viéc 1dy mau toan bod cac ca bénh ké
tur khi trién khai xét nghiém dén nay van mang lai
gia tri tham khao thuc tién.

V. KET LUAN

Nghién ctu cho thay cac ching Klebsiella spp.
khang carbapenem cé mang men carbapenemase
tai Bénh vién Trung uong Quan d6i 108 c6 muc do
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dé khéang sau réng, vaéi ty 1é mang men MBL chiém
50,0%; da s6 la dang phdi hop da men (OXA-48-like
+ NDM). Viéc trién khai test nhanh carbapenemase
da ho trg cho bac si lam sang trong viéc cé thé héa
va diéu chinh kip thsi phac dé diéu tri trang dich,
dac biét la t6i uu hoa chi dinh ceftazidime/
avibactam va phé6i hgp ceftazidime/avibactam -
aztreonam cho nhém sinh MBL. Can tiép tuc mé&
rong quy trinh ti€p can xét nghiém chan doan
nhanh, két hgp téi uu hoa ché do liéu PK/PD clia cac
khang sinh ctu canh va day manh chuong trinh
quan ly st dung khang sinh trong bénh vién.
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