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THUC TRANG KHANG KHANG SINH
CUA KLEBSIELLA PNEUMONIAE PHAN LAP TAI BENH VIEN
BENH NHIET PGI TRUNG UONG NAM 2022

P56 Thi Tuyét Chinh', Vin Dinh Tring?, Nguyén Thi Thu Ha!,
Nguyén Phwong Thoa', Lé Nguyén Minh Hoa?

Muc tiéu: M6 ta dac diém khang khang sinh cta Klebsiella pneumoniae va phan loai carbapenemase cuia
Klebsiella pneumoniae khang carbapenem tai Bénh vién Bénh Nhiét d6i1 Trung wong.

Péi twong va phirong phdp: Nghién ctru mé ta cit ngang 259 mau bénh pham phan 1ap duoc Klebsiella
pneumoniae tai Khoa Vi sinh - Sinh hoc phan tir, Bénh vién Bénh Nhiét d&i Trung vong co s¢ Kim Chung
tir thang 01/2022 dén hét thang 12/2022.

Két qua: Tubi trung binh cua bénh nhén 1a 60 + 19,5 tudi, bénh nhan nam chiém 62,8%. Ty 1¢ phén
1ap K. pneumoniae nhiéu nhét tai Khoa Hbi strc tich cuc 1a 47,1% va Khoa Cép ctru 1a 38,2%, miu bénh
pham chi yéu tir cac dich ho hap chiém 72%. Cac ching khang hau hét voi cac nhom khang sinh, trong d6
nhom carbapenem 12 69,9% - 75,3%, ty 18 K. pneumoniae d khang thdp hon v6i gentamycin, fosfomycin,
amikacin 1an luot 1a 47,5%, 40,2%, 31,7%, khang colistin la 38%. So sanh ty 1¢ khang cac nhém khang sinh
ctia nhém CRKP cao hon CSKP c6 ¥ nghia thong ké. Co 134/135 (99,2%) chung K. pneumoniae khang
carbapenem theo co ché sinh enzym carbapenemase, trong d6 c6 88 (65,6%) chiing sinh enzym thiy phan

carbapenem thudc loai serine carbapenemase, va 46 (34,4%) chung la Metallo-Beta-Lactamase.

Két lugn: Ty 16 K. pneumoniae khang carbapenem la 75,3%, khang colistin 1a 38%. C6 99,2% ching
khéang carbapenem theo co ché sinh enzym carbapenemase. Trong do, ty 1€ vi khuan sinh enzym loai serine

carbapenemase chiém da so.

Tir khéa: Carbapenemase, dé khang khang sinh, Klebsiella pneumoniae.

DAT VAN BE

Hién nay, khang khang sinh dang la van dé nghiém
trong de doa stic khoe toan cau, dleu nay la do sy xuat
hi¢n, lay lan va ton tai cua vi khuén da khang thube
hay con goi la “siéu vi khuan™'. Nam 2019, CDC Hoa
Ky dé dua ho vi khuan dudng rudt Enterobacterlaceae
khéng carbapenem vao danh muc de doa khan cap?.

Klebsiella preumoniae la mot trong nhu’ng nguyén
nhén hang dau gay nhi¢ém trung bénh vién, chung
gay nhiém tring & cac co quan nhung phd b1en nhat
la viem ph01 sau d6 1a nhiém trung duong tiét niéu,
nhiém khuén huyét va ap xe gan. Giai doan 2016 -
2017 du an khang thudc VINARES cong bé tinh hinh
khang khang sinh ciia 13 bénh vién tai Viét Nam cho
biét ty 16 phan lap duoc K. pneumoniae chiém 9,1%,1a
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can nguyén phd bién thir 3 chi sau E. coli va S. aureus.
C6 dén 40% ching K. pneumoniae sinh ESBL, su dé
khang carbapenem tang lén tir 17% 1én 29% so voi
giai doan 2012-2013%. Co thé thay K. pneumoniae
khang carbapenem c6 xu hudng ngay cang gia ting.

Bénh vién Bénh Nhiét doi Trung uong la tuyen
cu01 vé truyen nhiém tlep nhédn diéu trj cac ca nhiém
khuan ning, trong d6 ¢6 nhiéu ca nhiém khuén do
K. pneumoniae gay ra, do do, viéc danh gia tinh hinh
khéng thudc la vo cﬁng can thiét. Chinh vi Véy, chiing
t01 tien hanh nghién ciru nay voi muyc tiéu mo ta dac
diém khang khang sinh cuia cac ching K. pneumoniae
phén 1ap dugc tai Bénh vién Bénh Nhi¢t d6i Trung
uwong nam 2022.

DOI TUONG, PHUONG PHAP

Pdi twong nghién ciru: Cac chung Klebsiella
pneumoniae phan 1dp dugc tai Khoa Vi sinh - Sinh
hoc phan tir, Bénh vién Bénh Nhiét déi Trung wong
tai co s& Kim Chung.

Tiéu chudn chon mdu

Chung Klebsiella pneumomae Co day du thong
tin vé ma bénh pham, ma bénh nhén, loai bénh pham
duoc liy xét nghiém, ¢ két qua dmh danh vi khuén
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va két qua khang sinh do trong giai doan tir ngay
01/01/2022 dén ngay 31/12/2022.

Tiéu chuén loai trv

Nhing mau 6 két khang sinh d6 khong day du,
chung vi khuan khong duogc bao quan ding didu klen

< -20°C va thong tin chung trén ong luu khong 10
rang, cac ching Iru bi tht lac.

Phwong phap nghién ciru

Thiét ké nghién ciru: Nghién ctru mo ta.

Céc chung vi khudn K. pneumoniae dugce dinh
danh va lam khang sinh d6 bang may Vitek 2
compact hoac dinh danh bang may MALDI-TOF.
Xac dinh kha nang sinh carbapenemase cua cac

chung khang carbapenem bang phuong phap mCIM
va eCIM theo hudng dan CLSI 2022.

Phuong phap chon mau: Chon mau thuan tién,
khong xac suét, lay toan bd mau du tiéu chuin lva
chon.

Pic diém ctia mau nghién ciru

NGHIEN CUU KHOA HOC

Thu thép va xir Iy két qua

Thu thap s0 liéu: S6 liéu duoc trich xudt tir phan
mem quan ly dir li¢u khang sinh d6 Whonet.

Xir lj va phdn tich s0 liéu: St dung Excell va
phan mém SPSS 20.0. So sanh bang kiém dinh chi
binh phuong cho nhiéu ty 1€ hodc Fisher’s exact test,
cac két luan phlen giai vé mbi lién quan c6 ¥ nghia
thdng ké khi gia tri p < 0,05.

KET QUA

Tir ngay 03 thang 11 nam 2022 dén 31 thang
01 ndm 2022 chung t6i ghi nhan dugc 259 chung
Klebsiella pneumoniae ciia 231 bénh nhan du tiéu
chuan Iya chon dwa vao nghién ctru. Céc két qua thu
duoc trinh bay trong cac bang biéu sau:

Bang 1. Dac diém chung vé mau nghién ctru (n = 231)

Pic diém Phan loai n %
Nam 145 62,8
Gigi tinh
N 86 37,2
Tudi (Mean + SD) 60+19,5
<30 29 11,2
) 31-50 45 7.4
Nhom tudi
51-70 98 37,8
> 71 87 33,6
Hbi strc tich cuwc 103 445
. Cép ctru 90 38,9
Khoa phong diéu tri
Khoa ngoai 5 2,2
Khac 33 14,3

Nhdn xét: Ty 1¢ bénh nhan nam nhiéu hon bénh nhan nit (62,8% va 37,2%), tudi trung binh 1a 60 + 19,5
tudi, c6 thé thay do tudi chiém da s 1a tir 50 - 70 va > 71 tudi chiém lan luot 1 37,8%, 33,6%. Do tudi
tir 31 - 50 tudi va nhom < 30 14n luot 13 17,4% va 11,2%. Mau bénh phim thu thap phan lap duogc ty 16 K.
pneumoniae nhidu nht tai Khoa Hoi siic tich curc 44,5% va Khoa Cap ciru 38,9%, trong khi d6 Khoa Ngoai

12 2,2% va 14,3% la tir cac khoa con lai.
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Biéu do 1. Ty I& phan lap K. pneumoniae tlr cdc mau bénh pham (n = 259)

Nhdén xét: Phin 16n phan lap K. pneumoniae 13 tir cac dich hd hép, chiém ty 16 cao nhét 1a 72%. Cac
bénh phadm mau, nudc tiéu, ma, dich ndo tiry va tir cac loai khac 1an luot c6 ty 18 1a 8%, 6%, 5%, 3% va 6%.

Mirc d¢ khang khang sinh cia cac chiing
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Biéu d6 2. Mrc dd khang khang sinh
clia K. pneumoniae (n = 259)

Nhdn xét: Ty 1¢ @& khang trén 80% ddi véi cac
khang sinh amoxicillin/clavulanate, cefotaxime,
ceftazidime, ciprofloxaxin, piperacillin-tazobactam.
Cac khang sinh khang trén 70% c6 cefipime,
norfloxacin, SXT, carbapenem, bao gdm ertapenem
(75,3%), meropenem (74,1%) va imepenem
(69,9%). Tuy nhién, ty 1&¢ K. pneumoniae con nhay
cam véi gentamycin, fosfomycin, amikacin Ian luot
la 52,5%, 59,8%, 68,3%.

I Rk TF idiuid il it

Biéu dé 3. Mrc dd khang colistin ctia K. pneumoniae
(n = 166)

Nhén xét: Trong sb 259 mau duoc dua vao
nghién ctru, c6 166 mau c6 két qua khang sinh dd
Colistin thuc hién theo phuong phap macrodilution,
két qua phan tich cho thiy ty 1& dé khang colistin
chiém 38%.
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Bang 2. Mrc d6 khang khang sinh ctia hai nhém CSKP va CRKP

NGHIEN CUU KHOA HOC

CRKP (n =195) CSKP (n = 63)
Khang sinh Nhay (%) Trur(n;)gian Khéng (%) Nhay (%) g'il';‘:r;;) Khang (%) Y
Amikacin 114 (58,5) | 13(6,7) | 68(34,9) | 62(984) 0(0) 1(1,6) | <0,05
Amoxcicillin/clavulanic 0 0 195 (100) 40 (63,5) 8 (12,7) 15 (23,8) <0,05
Cefepim 4(2,1) 1(0,5) | 190(97,4) | 54(857) | 1(1,6) 8(127) | <005
Cefotaxime 0 0 195(100) | 39(61,9) | 2(32) | 22(34.9%) | <0,05
Ceftazidime 2(1) 0 193(99) | 45(714) | 3(1,2) | 15(238) | <0,05
Ciprofloxacin 0 0 195(100) | 33(524) | 6(95) | 24(381) | <0,05
Fosfomycin 96 (49,2) | 4(2.1) 95(48,7) | 58(92,1) 0 57,9 | <005
Gentamycin 86(44,1) | 7(36) | 102(52,3) | 49(77.8) | 1(1.6) | 13(20,6) | <0,05
Nitrofurantoin 3(1,5) 9(46) | 183(93,8) | 17(27) | 30(47.6) | 16(254) | <0,05
Norfloxacin 3(1,5) 0 192 (98,5) | 51 (81) 232 | 10(159) | <0,05
Zgj;:t'g: 0 0 195 (100) | 47 (74,6) | 4(6,3) 12(19) | <005
SXT 21 (10,8) 0 174 (89,2) | 36 (57,1) 0 27 (42,9) | <0,05
Colistin ] 84 (60) 56 (40) - 18 (72) 7 (28) <0,05

CRKP: Carbapenem resistant Klebsiella pneumoniae;, CSKP: Carbapenem

pneumoniae.

sensitive Klebsiella

Nhdn xét: C6 thé thay, ty 16 khang cac khang sinh cia nhém CRKP déu cao hon nhém CSKP. Cac chung
K. pneumoniae khang hau hét cac loai khang sinh, dic biét la nhém CRKP, tuy nhién ty 1€ con nhay cam
twong doi t6t & nhom amikacin, gentamycin va fosfomycin (44,1 - 58,8%).

Phén loai enzym carbapenemase trong nhém K. pneumoniae khang carbapenem

Nghién ctru c¢6 195 ching K. pneumoniae khang carbapenem, chon ngau nhién 135 mau lam thir nghiém
mCIM va eCIM d xac dinh va phan loai enzyme carbapenemase.

Bang 3. Dac diém chung vé mau nghién ctru (n = 231)

carbapenemase

Phan loai n %
134 99,2
Sinh enzym Metallo- Beta- Lactamase 46
carbapenemase
Serin carbapenemase 88
Kho inh
6ng sinh enzym 1 0.8

Nhén xét: C6 134/135 (99,2%) ching K. pneumoniae khang carbapenem theo co ché sinh enzym
carbapenemase, con lai 1/135 (0,8%) chung khang carbapenem theo co ché khac. Trong nhom sinh enzym
thiy phan carbapenem c6 88 chung (65,6%) la serine carbapenemase, va 46 (34,4%) la Metallo-Beta-

Lactamase.
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Bang 4. Méi lién quan gitra phan loai carbapenemase vé&i mirc dd dé khang amikacin, fosfomycin, gentamycin

va colistin
Khang sinh S | R p

Amikacin
Metallo-Beta-Lactamase 12 (26,1%) 4 (8,7%) 30 (65,2%)

p <0,05
Serin carbapenemase 66 (75%) 5 (5,7%) 17 (19,3%)
Fosfomycin
Metallo-Beta-Lactamase 12 (26,1%) 0 34 (73,9%)

p < 0,05
Serin carbapenemase 52 (59,1%) 3(3,4%) 33(37,5%)
Gentamycin
Metallo-Beta-Lactamase 11 (23,9%) 4 (8,7%) 31 (67,4%)

p <0,05
Serin carbapenemase 49 (55,7%) 2 (2,3%) 37 (42%)
Colistin
Metallo-Beta-Lactamase 20 (58,8%) 14 (41,2%)

p > 0,05
Serin carbapenemase 48 (75%) 16 (25%)

Nhan xét: Ca ba khang sinh amikacin, fosfomycin va gentamycin c6 mirc d¢ dé khéng gitra chiing san
xuat carbapenem loai serine betalactamase va chung san xuat Metallo-Beta-Lactamase 1a khac nhau c6 y

nghia théng ké (p < 0,05).
BAN LUAN

Trong nghién cuu cua ching toi, ty 1€ K
pneumoniae phan lap dugc tir bénh pham cuia bénh
nhan nam chiém da s6 12 62,8%, trong khi d6 nghién
clru cta tac gia Tran Phii Vinh 1a 58%. Tuy nhién,
d6 tudi trung binh cua dbi twong nghién ctru 13 60 +
19,5 tudi, thap hon dé tudi trung binh trong nghién
clru cua tic gia nay (63,1 + 17,1 tudi)*. Bén canh
d6, hai nhom tudi tir 51 - 70 tudi va nhoém > 70 tudi
chiém ty 1& cao nhét, tong 1a 71,4%. C6 thé thy
bénh nhén cang 16n tudi c6 nguy bi nhiém khuan do
K. pneumoniae cang cao.

Gitra cac khoa phong, ty 1¢ phan lap dugc K.
pneumoniae cao nhét tai Khoa Hoi stc tich cuc va
Khoa Cap ciu, tuong (g voi 47,1% va 38,2%.
Trong cic mau bénh pham dugc giri 1am xét nghiém
thi loai mau dich ho hép chiém da sé véi 72%, tiép
dén 12 mau 8%, nudc tiéu 6% va cac dich con lai
nhu mu, dich ndo tuy, dich khac chi tir 3 - 5%. Két
qua nay cao hon nghién ciru cia Tran Nhat Minh
ghi nhan ty 1€ phan lap K. pneumoniae tai Bénh
vién Bach Mai tir cac mau dich hé hip 1a 66,7%, tai
Bénh vién da khoa Trung wong Can Tho 1a 63,4%*.

Diéu nay cho thiy nhiém khuan do K. pneumoniae &
duong ho hép 1a cian nguyén thuong gap.

Quan sat biéu dd 2, chung toi thay rang ty 1¢
khang khang sinh cia K. pneumoniae & muc kha
cao voi khang sinh nhom cephalosporin (74,6% -
83,8%), quinolon (84,9%). Két qua nay phu hop véi
nghién ctru cua tac gia Chunrui Wang va cong sy tai
Trung Qudc’. Pong thoi, dbi voi nhom khang sinh
duoc sir dung nhu mot vii khi chdng lai vi khudn
Gram am da khéang 1a carbapenem ciling c6 muc do
khang dang bao dong, cu thé ty 18 khang imipenem
l1a 69,9%, meropenem 74,1% va ertapenem 75,3%.
Két qua nay tuong dong véi nghién ciru cta Tran
Nhat Minh va Nguyén Pac Quynh’’.

Dang cht y, nghién clru cua chiung toi ghi nhéan
ty 18 d& khang véi colistin & muc cao 1a 38%, cao
hon ghi nhén tai Khoa Hdi stic tich cuc, Bénh vién
Bach Mai nam 2020 (11,7%). Cac ghi nhan khang
colistin cht yéu tir cac ching K. pneumoniae khang
carbapenem. S& di ty 16 d& khang khang sinh tai
NHTD cao nhu vay 1a do Khoa Hbi sirc tich cuc va
Khoa Cip ctru 12 hai don vi thuong xuyén tiép nhan
c4c ca bénh ning tir tuyén dudi chuyén 1én va bénh
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nhan di duogc diéu tri khang sinh tir trude khi nhap
vién. Diédu nay cling la mdt trong cac yéu t6 nguy
co cao dan dién viéc bénh nhan c6 thé méc cac cin
nguyén da khang thudc.

So sanh tinh khang khang sinh cia nhom CRKP
va CSKP, chiing t6i nhan thiy ty 1& d& khang cac
nhom khang sinh ctia CRKP cao hon CSKP co6 y
nghia thong ké (p < 0,05). Theo két qua tai bang
2, nhém CRKP khang hoan toan véi cac khang
sinh amoxcicillin/clavulanic (100%), cefotaxime
(100%), ciprofloxacin  (100%), piperacillin/
tazobactam (100%) va ceftazidime & muc 99%,
con lai 1% ghi nhan ¢ muc trung gian. Két qua nay
twong tu nhu nghién ctu cua tac gia Nguyén Duc
Quynh. Tuy nhién sy dé khang cac khang sinh nay &
nhoém CSKP 14 19% - 38%, thap hon nghién ciru clia
tac gia Nguyén Dtc Quynh (46,2% - 61,1%)". Co
thé thdy cac ching K. pneumoniae da khang khang
sinh & murc d6 cao, diéu nay gy kho khin va han
ché trong Iya chon khang sinh diéu trj cho béc si
lam sang.

Nghién cuu cua ching t6i thyc hién xac
dinh kha nang sinh carbapenemase ¢ 135 chung
K. pneumoniae khang carbapenem bang phuong
phap mCIM. Két qua c6 134/135 (99,2%)
K. pneumoniae khang carbapenem theo co ché sinh
enzym thuy phan khang sinh, chi 1/135 (0,8%)
chung khong san xuét carbapenemase. Diéu nay phu
hop voi két luan cta mot sd nghién ctru khac, cho
rang chung vi khuin d& khang voi carbapenem la
theo co ché sinh enzym carbapenemase. Bén canh
d6, phuong phap eCIM dugc thyc hién dé phan loai
serine carbapenemase va Metallo-Beta-Lactamase,
c6 46/135 chung sinh Metallo-Beta-Lactamase va
88/134 chiing san xuit serine carbapenemase. Trong
khi d6, nghién ctu cua Phan N Diéu Héng tai
Bénh vién Trung wong Hué ghi nhan 37/40 chung
K. pneumoniae khang carbapenem theo co ché sinh

TAI LIEU THAM KHAO
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Metallo-Beta-Lactamase8. Két qua nghién ctru cta
chung t6i ghi nhan loai Serin carbapenemase chiém
da s6, co su khac biét voi nghién cliu cia tac gia
Ramya Sivaramakrishnan tai An Do khi ghi nhan
c6 70/80 ching K. pneumoniae san xuit Metallo-
Beta-Lactamase, chi ¢ 10/80 chiing san xudt serine
carbapenemase’. Diéu nay chi ra rang sy phan b6 co
ché sinh carbapenemase & cac khu vuc khac nhau 1a
khéc nhau.

Nhin chung, ty 1€ K. pneumoniae khang cao
ty 1¢ vdi cac loai khang sinh, tuy nhién céc chung
nay con nhay cam voi gentamycin, fosfomycin,
amikacin 1an lugt 1a 52,5%, 59,8%, 68,3%. Két
quéa phan tich mdi lién quan giita cac ching san
xuit enzym carbapenemase cho thdy co sy khac
biét c6 y nghia théng ké giita cac chung mang
enzym carbapenemase loai serine carbapenemase
va Metallo-Beta-Lactamase v6i mic do dé khang
khéng sinh ctia amikacin, fosfomycin va gentamycin
(p <0,05).

KET LUAN

Qua nghién ctu trén 259 chung K. pneumoniae
ching t6i rat ra mot s6 két luan nhu sau:

- Céac chung K. pneumoniae khang carbapenem
tr 69,9% - 75,3%, khang colistin 1la 38%. Tuy
nhién, cic chung con nhay cam twong dbi tot voi
voi gentamycin (52,5%), fosfomycin (59,8%),
amikacin (68,3%).

- Co 99,2% ching K. pneumoniae khang
carbapenem theo co ché sinh enzym carbapenemase,
trong d6 ty 1é san xudt serine carbapenemase cao
hon Metalo-Betalactamse (65,6% va 34,4%).

- K. pneumoniae sinh Metalo-betalactamse co
muirc 46 dé khang amikacin, fosfomycin, gentamycin
cao hon céac chung K. preumoniae sinh serine
carbapenemase (p < 0,05).
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THE STATUS OF ANTIBIOTIC RESISTANCE OF K. PNEUMONIAE ISOLATED
AT NATIONAL HOSPITAL OF TROPICAL DISEASES IN 2022

Objectives: Describe the antibiotic resistance of Klebsiella pneumoniae and classification of carbapenem-
resistant Klebsiella pneumoniae isolated at National Hospital for Tropical Diseases.

Subjects and methods: A cross-sectional descriptive study of 259 specimens that successfully isolated
Klebsiella pneumoniae. The study was conducted at Microbiology and Molecular biology department, Kim
Chung campus, National Hospital for Tropical Diseases from January to December 2022.

Results: The average age of patients was 60 £ 19.5 years old, of which male accounted for 62.8%. The
isolates percentage of Klebsiella pneumoniae was highest at ICU department with 47.1%, and followed
by Emergency department with 38.2%. The respiratory samples was the dominant specimen, accounted
for 72%. All strains were resistant to almost antibiotic group, including carbapenem resistance from 69.9
- 75.3%, and such resistance rates were lower for gentamycin, fosfomycin, amikacin at 47.5%, 40.2%,
31.7%, respectively, and the colistin resistance rate was 38%. The difference of resistance rate between
2 groups of CRKP and CSKP was statistically significant. 134/135 (99.2%) of bacteria was identified as
carbapenemase producing strains, of which 88 (65.6%) was classified as serine carbapenemase and 46
(34.4%) was classified as Metallo-Beta-Lactamase.

Conclusions: The carbapenem resistance of K. pneumoniae was 75.3% and the colistin resistance
was 38%, respectively. 99.2% of strains were carbapenemase producing K. pneumoniae, of which serine
carbapenemase was the majority.

Key words: Carbapenemase, antibiotic resistance, Klebsiella pneumoniae.
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