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PHAN BO CUA CAC CHUNG KLEBSIELLA PNEUMONIAE THEO

GIA TRINONG PO Urc CHE TOI THIEU CUA AMIKACIN
Than Thi Dung Nhi va Pham Héong Nhung™
Bénh vién Bach Mai

247 chiing Klebsiella pneumoniae phan I4p ttr trung tdm héi stic tich cuc (HSTC) - Bénh vién Bach Mai ndm
2019 - 2021 duoc xéc dinh gia tri néng d6 trc ché téi thiéu (MIC) ctia amikacin bang phuong phép vi pha lodng
va mirc dé nhay cam véi mot sé thubc khéng sinh khéc theo phan bé cta vi khuén véi MIC amikacin. Két qua
ctia nghién ctru cho thay ti 1é vi khuédn nhay cam véi amikacin kha cao (76,9%). Phén bé vi khuan theo MIC
cta amikacin khéng déng déu, trong dé céc ching cé MIC tir 1 - 4 ug/mL la chi yéu (55,9%) va nhiéu nhét la
céc chiing c6 MIC = 2 ug/mL. Céc vi khuén cé MIC < 8 ug/mL chiém 65,6% va ching con nhay cam khé tét véi
fosfomycin (80%), gentamicin (63%) va carbapenems (khodng 50%). V&i cac chung cé MIC amikacin tir 16 - 32
ug/mL (14,5%), ti Ié nhay cdm véi ba khang sinh trén déu gidm, theo thir tw la 60%, 25% va 5,6%. Vi nhém

dé khang véi amikacin c6 MIC = 64 ug/mL, mirc d6 nhay cdm véi cac khang sinh thir nghiém déu dudi 30%.

Tir khoéa: Klebsiella pneumoniae, amikacin, MIC.

I. DAT VAN DE

Klebsiella pneumoniae duwoc biét dén la mot
tac nhan gay bénh quan trong. N6 la mét trong
ba nguyén nhan hang dau gay nhiém tring
dudng ho hap lién quan dén thé may tai cac
don vi hdi stre tich cwe @ mot sd bénh vién 1on
trong nwéc va la tac nhan phd bién nhat gay
nhi&m khuan huyét tai Bénh vién Nhiét d&i Trung
wong."2 Vi vay, van dé diéu tri bénh nhiém tring
do Klebsiella pneumoniae dang |a mot van dé
dwoc quan tadm tai cac bénh vién. Nhirng nam
gan day, ti |&é Klebsiella pneumoniae nhay cdm
véi khang sinh ngay cang giam. Cu thé nhuw
murc dd nhay cdm cua vi khuén véi meropenem
gidm t&» 70% ndm 2014 xubng con dwéi 30%
vao nam 2018. Viéc gia tang cac ching
Klebsiella pneumoniae khang carbapenems da
dwa amikacin tr& thanh mét khang sinh quan
trong trong diéu tri vi kha nang diét khudn Gram
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am va tac dung hiép déng véi nhiéu nhém
khang sinh khac.* Bay la khang sinh co hiéu
qua diét khuan phu thudéc ndng dd nén viéc dat
duoc ti 1&é nébng do dinh (Cpeak) trén néng do
&rc ché tbi thiéu (MIC) I&n hon 8 gitp dam bao
dap &ng lam sang.5 V& phia phong xét nghiém,
viéc cung cap mét gia tri MIC chinh xac giup
céac bac sT l1am sang cé thé hiéu chinh liéu mot
cach t6i wu, nhd d6 ma ngudi bénh c6 co hoi
héi phuc. Do d6, ching t6i tién hanh dinh lwong
gia tri MIC cta khang sinh véi vi khudn bang
phwong phap tiéu chuan - phwong phép vi pha
lodng.® M&t khac, cho dén hién tai & Viét Nam
chwa cé nghién ctru nao thwe hién dinh lwong
MIC amikacin trén Klebsiella pnemoniae béng
phwong phap nay. Ngoai ra, xay dung phan bb
vi khuén theo MIC amikacin gép phan cung cap
thém thong tin vé bd di liéu khang sinh db tich
Gy, gitip bac s c6 thé lwa chon khang sinh theo
kinh nghiém khi chua cé két qua khang sinh d6
cta vi khuan. Chinh vi vay, chung téi thuc hién
nghién cu nay v&i muc tiéu: Xac dinh phan bd
cla cac chlng Klebsiella pneumoniae phan lap
tr trung tdm Hbi strc tich cwe - Bénh vién Bach
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Mai nam 2019 - 2021 theo gia tri MIC amikacin.

Il. DOl TWUONG VA PHUONG PHAP

1. Déi twong

Ching Klebsiella pneumoniae phan lap
tr cac ngudi bénh tai trung tam Hdi strc tich
cwe - Bénh vién Bach Mai tir thang 1/2019 dén
12/2021.

Tiéu chuén Iwa chon

Chuing Klebsiella pneumoniae dau tién phan
lap dwoc tv mbi ngudi bénh.

Tiéu chuén loai troe

Céc chung Klebsiella pneumoniae trung lap
tr cung mot ngudi bénh, khi ngudi bénh co
nhiéu bénh pham tai thoi diém dau tién.
2. Phwong phap

Thiét ké nghién ctru

Nghién ctru mé ta cét ngang.

C& méu va phuong phap chon méu

Chon mau thuan tién.

Thuc té 1y dwoc 247 ching Klebsiella
pneumoniae vao nghién clru.

Quy trinh tién hanh nghién ctru

Cac ching Klebsiella pneumoniae dugc xac
dinh gia tri MIC amikacin bdng phwong phap
vi pha loang tuan theo khuyén cdo cltia CLSI
MO7-A10 nam 2015 nhw sau: bét khang sinh
amikacin (Merch, Blrc) pha trong nudc cét
thu dwoc néng dd 10 mg/mL va bdo quan tai
-70°C.5 Khang sinh dwgc thir nghiém theo dai
ndng dd pha lodng bac 2 tr ndng dd 0,5 dén
32 pg/ml trong cac plate 96 giéng. Két qua MIC
ctia khang sinh véi vi khuan dwoc doc tai giéng
c6 ndng dd thap nhat trc ché dwoc sy phat trién
cta vi khudn quan sat bang mat thwong. Voi
nhirng chiing moc & giéng cé néng dd 32 ug/
ml sé c6 MIC > 32 ug/ml. Hon nira, khang sinh
c6 ndng dd dwoc pha lodng bac 2 nén nhirng
chling nay sé cé MIC tir 64 pug/ml tré Ién. Phién
giai két qua mirc dd nhay cam cua Klebsiella
pneumoniae v&i amikacin theo tiéu chuén cla
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CLSI M100 32 edition.” Thu thap di liéu vé
murc d6 nhay cam cla vi khuén véi cac khang
sinh khac tir két qua khang sinh dd thuwdng quy
tai Khoa Vi Sinh - Bénh vién Bach Mai. Khang
sinh dd tai day dwoc thuwc hién bang phuong
phap tw dong trén may BD Phoenix M50 (My)
ho&c bang phuong phap khoanh gidy khuéch
tan theo khuyén céo cta CLSI M02-A12 ndm
2015.8 M6t ching vi khuadn sé& chi thuc hién
mot phwong phap véi tit cd cac khang sinh
the nghiém. Ty vao tinh chat khuan lac cua
vi khuan dé lya chon phwong phap phu hop:
v&i nhirng chiing cé sé khuan lac it, khuén lac
nhay va dai sé thuc hién phuong phap khoanh
gidy v6i cac khang sinh. Vé&i nhivng chiing cé
s6 lwong khuén lac nhiéu, dé& hoa tan thuc hién
khang sinh d6 tw dong. Két qua phién giai theo
CLSI M100 32 edition.” Riéng mrc d6 nhay
cdm cla vi khuan véi khang sinh fosfomycin
dwoc phién gidi theo tiéu chudn cia EUCAST
2022.°

X ly s6 liéu

Sé liéu dwoc nhap va x&r ly bang chuwong
trinh Microsoft Excel 2010.

Thoi gian nghién ctru

Tw thang 2/2022 dén thang 8/2022.

Dja diém nghién ctru

Khoa Vi sinh - B&nh vién Bach Mai.
3. bao dirc nghién ctru

Nghién cru tuan tht day di cac nguyén tac
cua nghién clru y hoc.

lll. KET QUA

Phan bé vi khuan Klebsiella pneumoniae
phan Iap tir trung tdm HSTC khéng déng déu
gilra cac nam va gitra cac gia tri MIC amikacin.
Ti 1é vi khuan nhay cam véi amikacin cao nhét
& nadm 2020 (84,9%) va thap nhat la ndm 2021
(69,6%), tinh chung c& 3 nam ti 1é nay la 76,9%.
Nam 2019, ti I& vi khudn c6 MIC amikacin =
2 pg/mL la cao nhat, 1 nd&m sau doé ti 1& nay
da nhich 1&n 1 bac ndng do 1a 4 pg/mL, dén
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Biéu doé 1. Phan bd cua cac ching Klebsiella pneumoniae theo gia tri MIC amikacin

nam 2021 cac vi khudn c6 MIC amikacin = 2
pg/mL lai chiém ti 1& cao nhat. Dbi véi chiing
Klebsiella pneumoniae nhay cam amikacin
tinh chung ca 3 ndm (n = 190): cha yéu la cac
vi khuén cé MIC trong khoang tir 1 - 4 ug/mL
(MIC50 = 4), trong d6 ti & vi khudn c6 MIC =
2 ug/mL la cao nhéat. Cac vi khuan c6 MIC <8
ug/mL chiém 85,3% trong sb ching nhay cam
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2Dé& khang carbapenems

(162/190) va 65,6% trén tdng sb chiing nghién
clu (162/247). Tinh chung ca 3 nam, nhiing
vi khudn dé khang véi amikacin (MIC = 64 pg/
mL)chiém 19,8% (49/247 ching), cao nhét la
nam 2019 v&i 24,2% va thap nhét 1a nam 2020
v&i 14%. Va cudi cung, nhitng vi khuén cé dap
(ng trung gian v&i amikacin chiém ti 1& thap chi
3,2% trong giai doan 2019 - 2021 (8/247).

0O Nhay cdm carbapenems

Biéu dbé 2. Phan b6 cac ching Klebsiella pneumoniae theo gia tri MIC amikacin va mirc do
nhay vé&i khang sinh carbapenems

Cac chung co gia tri MIC amikacin cang cao
thi mirc d6 dé khang véi carbapenems cang
cao. Cu thé, véi vi khuan co gia tri MIC amikacin
tir 4 ug/mL tré 1én, ti 1€ khang carbapenems

déu trén 75%. Nguwoc lai, nhirng chiing cé MIC
amikacin < 2 pg/mL phan tr&m nhay cam véi
carbapenems van con cao 76,9 - 81,1%.

28

TCNCYH 160 (12V1) - 2022



TAP CHi NGHIEN CU’U Y HOC

Bang 1. Mrc dé nhay cam vé&i mot sé khang sinh theo gia tri MIC amikacin
cua Klebsiella pneumoniae

MIC amikacin (ug/mL)

Khang sinh
< 8 pg/mL (%) 16 - 32 pg/mL (%) 2 64ug/mL (%)

Ertapenem 49.4 5.6 4.1
Imipenem 50.6 5.6 4.1
Meropenem 55.6 5.6 14.3
Cefuroxime 32.7 5.6 4.1
Ceftazidime 37.7 5.6 4.1
Ceftriaxone 36.4 5.6 4.1
Cefepime 40.1 5.6 4.1
Piperacillin + tazobactam 29.6 5.6 20
Gentamicin 63.0 25 245
Ciprofloxacin 24.7 0 2.0
Levofloxacin 32.1 2.8 20

Ifamethoxazole-
tsr;:n:thspric;na oe 30.9 11.1 26.5
Fosfomycin 79.6 58.3 245

Xu hwéng chung 1a vi khuan c6 ti 1& nhay
cam véi cac khang sinh cao nhat 1a & nhém cé
MIC amikacin < 8 ug/mL va gidm th4p & cac
nhém vi khudn c¢é MIC > 8 pg/mL. V&i nhém vi
khuan c6 MIC amikacin < 8 pg/mL, fosfomycin la
khang sinh c6 ti 1& vi khu&n nhay cam cao nhét
(gan 80%), theo sau d6 la gentamicin vé&i 63%
va nhém carbapenems ti 1é nay la xung quanh
50%. V@i cac ching cé MIC amikacin tir 16 - 32
pg/mL, fosfomycin van 1a khang sinh c6 d6 nhay
cao nhéat (gan 60%), theo sau la gentamicin
25% va sulfamethoxazole - trimethoprim 11%,
cac khang sinh con lai déu dudi 10% ké ca
khang sinh nhém carbapenems. V&i cac chiing
c6 MIC amikacin = 64 pg/mL: vi khuadn nhay
cam nhéat v&i sulfamethoxazole - trimethoprim
(26,5%), theo sau la gentamicin, fosfomycin va
meropenem Vi i 1& 1an luot 1a 24,5%, 24,5%

va 14,3%, cac khang sinh con lai déu cé ti lé
nhay cadm duwi 10%.

IV. BAN LUAN

Ti I& nhay cdm v&i amikacin clia cac ching
vi khuan Klebsiella pneumoniae phan lap tw
Trung tam Héi stre tich cwe (HSTC) - Bénh vién
Bach Mai giai doan 2019 - 2021 1a 76,9%. Bay la
ti 1& twong ddi cao khi so sanh véi nhirng khang
sinh khac, vi du: nhw v&i carbapenems ti 1€ nhay
cam chi khoang 30% hay v&i cephalosporins ti
I&é nay con khoang 20%.% Cung v&i viéc cé hiéu
qua khang khuan tét trén cac vi khudn Gram
am hiéu khi va c6 kha nang chéng lai hoat
déng cla enzym bién déi cac aminoglycoside
cla vi khuan, amikacin nén la khang sinh dworc
st dung khi diéu tri cac bénh nhiém trung do
Klebsiella pneumoniae trén lam sang, dac biét
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la khi chwa c6 két qua khang sinh d6.
Amikacin la mét khang sinh c6 hiéu qua diét
khuan phu thubc n6ng do, nén viéc dat dwoc ti
lé ndng do dinh (Cpeak) trén néng d6 (rc ché
tdi thiéu (MIC) Ién hon 8 gilp dam béo dap
&ng lam sang.® V&i muc tiéu nay, ché do liéu
cao amikacin 30 mg/kg can nang truyén trong
30 phut phu hgp véi nhirng ching c6 MIC < 8
pg/mL."™ Trong nghién ctru 247 chdng vi khuan
ttr Trung tdm HSTC - Bénh vién Bach Mai &
ba ndm 2019 - 2021, nhirng vi khuan cé MIC
amikacin < 8 ug/mL chiém 65,6% téng sé chiing
va 85,3% trong sé nhay cam. Vay ttc 1a ké ca
khi vi khuan nhay cam véi amikacin van c6 ti 1é
14,7% khong dat dwgc muc tiéu Cpeak/MIC >
8. Hon niva, cang gan gia tri ngwdng nhay cam,
tac dung clia amikacin sé& cang khé dwoc téi wu
vi du nhw & MIC = 16 pg/mL va MIC = 32 ug/
mL.5 Trong khi viéc tiép tuc tang liéu la khéng
thé, do ddc tinh trén than va s dung phdi hop
amikacin v&i thudc khac nhw polymyxin lai cang
tang kha nang gay déc cho than trén bénh nhan.
Vi thé, v&i nhirng vi khuan c6 MIC amikacin tw
16 - 32 pg/mL, nén can nhac st dung khang
sinh khac thay thé. Trong sb nhirng khang sinh
duwoc phan tich, fosfomycin cé thé 1a mét lya
chon khi né c6 do nhay twong déi tét trong nhom
vi khuan nay va&i ti 1& gan 60%. Dwa vao két qua
trén, c6 thé rat ra mot sb kinh nghiém khi diéu tri
nhiém trung do Klebsiella pneumoniae & cac co
s& y té khong coé du diéu kién lam dinh lvong
gia tri MIC amikacin ma chi c6 kha nang lam
khang sinh dd dinh tinh. D6 1a véi cac chung vi
khuan dwoc thtr nghiém cho két qua nhay cam
(S) v&i amikacin van s& c6 mot ti 1& nho that
bai diéu tri (khodng 15%), trong nhirng trwdng
hop nay nén thay ddi khang sinh hodc phéi hop
v&i khang sinh khac thay vi amikacin. Va véi
nhirng chding thir nghiém cé mrc do trung gian
(I) v&i khang sinh ciing nén x& ly nhw treong

hop thir nhat, chir khéng nén téng lidu didu tri.

Vi nhivng vi khuan dé khang véi amikacin
¢6 MIC = 64 pg/mL chiém 19,8% téng sbé chiing
nghién ctru, m&rc A4 nhay cdm clia né v&i cac
khang sinh khac ciing giam. Ti Ié nhay cam v&i
mudi ba khang sinh thir nghiém déu dudi 30%,
cao nhéat la vé&i sulfamethoxazole - trimethoprim
(26,5%), fosfomycin cling chi con 24,5% nhay
cam & nhém vi khuén nay. C6 thé néi nhirng vi
khudn khang amikacin co ti 1& da khang thuéc
rat cao. Do d6, diéu tri bénh nhiém trung do
Klebsiella pneumoniae cé MIC amikacin = 64
pg/mL g&p nhiéu han ché trong Iwa chon thubc
khang sinh, gay ra nhirng khé khan trong viéc
gilr tinh mang cda ngwoi bénh, dac biét la &
khoa Hdi strc tich cwe véi nhivng bénh nhan cé
tinh trang nghiém trong va phtrc tap. Thém nira,
vi khudn khong chi d& khang véi mot khang
sinh ma con da khang véi rat nhiéu khang sinh
quan trong day 1én nhan thirc can quan ly va st
dung khang sinh mét cach dung dén.

Ngoai amikacin, gentamicin cling la khang
sinh nhém aminoglycosid, hon nira n6é con la
khang sinh nhém A - nhém khang sinh hang dau
trong diéu tri nhiém tring do ho vi khuan duéng
rudt theo khuyén céo ctia CLSI M100 32. Tuy
nhién, tr nam 2018, ti |é Klebsiella pneumoniae
nhay cam v&i gentamicin chi khoang 50%, so
sanh véi amikacin c6 ti 1& nhay cdm gan 80%
cho thay sw chénh I&ch ré rang.? Theo phan bd
MIC cua amikacin, Klebsiella pneumoniae co ti
I& nhay cdm v&i gentamicin khodng 63% trong
sb cac chiing cé MIC amikacin < 8 pyg/mL va chi
khoang 25% v¢&i nhirng ching c6 MIC = 16 pg/
mL. Do dé, du gentamicin la khang sinh nhém
A trong diéu tri nhiém trung do Enterobacterals,
amikacin van duoc sir dung nhiéu hon, thay
thé cho gentamicin tai cac trung tam HSTC.
nhom

Mot van dé dang néi  khac:

carbapenems la nhém khang sinh quan trong
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trong diéu tri Klebsiella pneumoniae, c6 thé
diéu tri cd cac chang sinh ESBL va la khang
sinh dwoc st dung nhiéu nhat tai Bénh vién
Bach Mai trong diéu tri nhiém trung do vi khuan
nay. Ti & vi khuan nhay cdm véi carbapenems
chi con cao v&i cac ching c6 MIC amikacin
< 2 pg/mL. Tuy nhién, nhirng chdng nay chi
chiém ti 1& nhd (36,1%). V&i nhitng ching co
MIC amikacin = 4 ug/mL thi ti I& d& khang cua
vi khuan v&i carbapenems rat cao, déu chiém
trén 75%. Vi thé, can can nhac viéc cé nén st
dung khang sinh nay trong nhém vi khuan co
MIC amikacin = 4 uyg/mL hay khéng.

Thém mét diéu dang chu y: d6 1a fosfomycin
c6 mirc dd nhay cdm cao nhét trong ca nhom vi
khuan c6 MIC amikacin < 8 pg/mL va nhém vi
khuan c6 MIC amikacin tir 16 - 32 ug/mL vdi ti
l& xap xi 80% va 60% theo thi tw. Day 1a con s6
rat c6 y nghia khi ma phan trdm vi khuan nhay
cdm vé&i cac khang sinh khac twong dbi thép.
Vi vay, fosfomycin nén la mét trong nhirng
khang sinh dworc lwa chon dé st dung trén I1am
sang khi diéu tri nhirng bénh nhiém tring do
Klebsiella pneumoniae.

V. KET LUAN

Qua két qué nghién ctru 247 chiing Klebsiella
pneumoniae phan lap tir Trung tam Hoi stc
tich cwe, Bénh vién Bach Mai nam 2019-2021:
vi khuan Klebsiella pneumoniae c6 ti & nhay
cdm v&i amikacin kha cao (76,9%). Phan bd
clia cac chiing theo gia tri MIC amikacin khéng
ddng déu, vi khuan cé MIC amikacin = 2 ug/
mL chiém ti 1& cao nhét. V&i nhitng chiing c6
MIC amikacin t&r 16 - 32 pg/mL, cé thé st dung
khang sinh thay thé bang fosfomycin. Riéng v&i
nhém carbapenms, ti 1& vi khudn nhay cam véi
khang sinh nay twong dbi thap, khoang 50%
véi cac ching cé MIC amikacin < 8 ug/mL va
dwé&i 10% v&i cac ching c6 MIC amikacin = 16
pg/mL.
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Summary
THE AMIKACIN MIC DISTRIBUTION OF
KLEBSIELLA PNEUMONIAE

Amikacin MIC value of 247 Klebsiella pneumoniae strains isolated from the ICU, Bach Mai Hospital
in 2019 - 2021 were determinedby a broth microdilution method. The sensitivity to various antibiotics
was also determined according to the amikacin MIC distribution of the bacteria. The result showed
that the susceptibility rate of Klebsiella pneumoniae to amikacin was relatively high (76.9%). The
distribution of bacteria according to the amikacin MIC was not uniform, in which strains with MIC from 1
- 4 yg/mL represented 55.9% and strains with MIC equal to 2 were most prevalent. Bacteria with MIC
< 8 pg/mL accounted for 65.6% and they were relatively sensitive to fosfomycin (80%), gentamicin
(63%), and carbapenem (about 50%). Strains with amikacin MIC from 16 - 32 ug/mL (14.5%) were
less susceptible to the aforementioned antibiotics by 60%, 25%, and 5.6%, respectively. With group
resistant to amikacin with MIC > 32 ug/mL, the sensitivity to all tested antibiotics was less than 30%.

Keywords: Klebsiella pneumoniae, amikacin, MIC.
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