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ABSTRACT

Objective: To evaluate the antimicrobial resistance patterns of the common bacterial pathogens
causing acute respiratory tract infections (ARTIs) in pediatric patients treated at the National
Hospital for Tropical Diseases during the period 2022-2024.

Subjects and Methods: A cross-sectional descriptive study was conducted on 508 bacterial
isolates recovered from 489 pediatric patients diagnosed with acute respiratory tract infections.

Results: The most frequently isolated pathogens were Moraxella catarrhalis (32.9%),
Streptococcus pneumoniae (32.5%), Haemophilus influenzae (17.7%), and Staphylococcus aureus
(10.6%). M. catarrhalis showed a high resistance rate to co-trimoxazole (55.2%). Resistance
to second- through fourth-generation cephalosporins decreased from 29.7% to 15.3%, while
susceptibility remained high to tetracycline, amoxicillin/clavulanic acid, fluoroquinolones, and
phenicols (289.1%). S. pneumoniae exhibited high resistance rates to clindamycin (99.2%),
erythromycin (79.4%), and co-trimoxazole (65.4%). Notably, 99.2% of isolates demonstrated
concurrent resistance to erythromycin and clindamycin, whereas nearly all isolates remained
susceptible to amoxicillin/clavulanic acid, vancomycin, and linezolid. H. influenzae showed high
resistance to ampicillin (91.1%), ampicillin/sulbactam (71.8%), and co-trimoxazole (79.7%),
but retained high susceptibility (>90.0%) to azithromycin, ciprofloxacin, and meropenem.
Susceptibility to ceftriaxone was 73.3%. S. aureus exhibited a high prevalence of methicillin-
resistant S. aureus (MRSA), with 88.9% of isolates resistant to oxacillin. High resistance rates
were also observed for erythromycin (74.4%) and clindamycin (67.4%), while all isolates remained
susceptible to vancomycin and linezolid.

Conclusions: Bacterial pathogens causing pediatric acute respiratory tract infections exhibited
high resistance rates to several commonly used antimicrobial agents, particularly macrolides,
lincosamides, sulfonamides, and certain B-lactam antibiotics. Amoxicillin/clavulanic acid,
third-generation cephalosporins, vancomycin, and linezolid remained highly effective against
selected pathogens. Continuous antimicrobial resistance surveillance is essential to support
evidence-based empirical antibiotic selection and optimize treatment outcomes.
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TOM TAT

Muc tiéu: Danh gid tinh trang khang khang sinh ctia céc can nguyén vi khuén thudng gép & bénh
nhi nhiém trung dudng hé hap cép tinh diéu tri tai Bénh vién Bénh Nhiét d&i Trung wong giai doan
2022-2024.

Péi twgng va phuong phap Nghlen cltu mo ta cat ngang trén 508 chung vi khuan phan lap tir 489
bénh nhi nhiém trung hé hap cép tinh.

K&t qua: Cac can nguyén thudng gap nhat gom Moraxella catarrhalis (32,9%), Streptococcus
pneumoniae (32,5%), Haemophilus influenzae (17,7%) va Staphylococcus aureus (10,6%).
M. catarrhalis khang co-trimoxazole (55,2%); ty & khang v@i cephalosporin thé hé 2 - 4 giam
tlr 29,7% xudng 15,3%, nhung con nhay t6t vdi tetracycline, amoxicillin/clavulanic acid,
fluoroquinolone, phenicol (= 89,1%). S. pneumoniae dé& khang cao vdi clindamycin (99,2%),
erythromycin (79,4%) va co-trimoxazole (65,4%); trong dé 99,2% chlng dong khang véi
erythromycin/clindamycin, nhung van nhay ~100% vd&i amoxicillin/clavulanic acid, vancomycin,
linezolid. H. influenzae khang cao véi ampicillin (91,1%); ampicillin/sulbactam (71,8%) va
co-trimoxazole (79,7%), nhung con nhay cam tot v@i azithromycin, ciprofloxacin va meropenem
> 90,0%; ty l& nhay cam vdi ceftriaxone la 73,3%. S. aureus cé ty & MRSA cao (88,9% khéang
oxacillin), khang dang ké véi erythromycin (74,4%) va clindamycin (67,4%), nhung con nhay 100%
v@i vancomycin, linezolid.

K&t luan: Cac can nguyén vi khuan & tré em nhiém trung hd hap cép cé ty & khang cao véi nhiéu
khang sinh théng thudng, dac biét l&a nhom macrolide, lincosamide, sulfonamide va mét s6
B-lactam. Amoxicillin/clavulanate, cephalosporin thé hé 3, vancomycin va linezolid van duy tri ty 1&
nhay cdm cao d6i v6i mot s6 can nguyén. Can giam sat lién tuc tinh trang khang khang sinh nham

hé trg lwa chon diéu tri pht hop.

Ter khéa: Nhiém trung hd hap cép, tré em, khang khang sinh.

1. DAT VAN BE

Nhiém trung dudng hé hap céap tinh (Acute Respiratory
Infections — ARIs) la mot trong nhitng nguyén nhan hang
dau gay bénh, nhap vién va tr vong & tré em, dac biét tai
céc nudc dang phat trién. Bénh do nhiéu tdc nhan gay ra,
bao gom vi rut, vi khuén va ndm, véi biéu hién lam sang da
dang tir nhiém trung dudng hé hap trén dén dudi. Trong
do, céc vi khuan thudng gap bao gbm M. catarrhalis, S.
pneumoniae, H. influenzae va S. aureus.

Trongthuchanhlamsang,viécxac dinhnhanh cannguyén
visinh con gap nhiéu kho khan, dac biét &tré em, dan dén
viéc sir dung khang sinh theo kinh nghiém van phd bién.
Tinh trang nay, cung vdi viéc lam dung va s dung khéng
sinh chua hgp ly trong céng déng va bénh vién, da gép
phan lam gla tang nhanh chdéng tinh trang khang khang
sinh. Thyc té cho thay, ty 1& vi khudn da khang ngay cang
tang, ldam han ché lya chon diéu tri, kéo dai thdi gian nam
vién va tang chi phi diéu tri.

Tai Viét Nam, mic do khang khang sinh clia cac tdc nhan
gdy bénh dudng hd hdp & tré em co xu hudng gia tang,
trong khi dir liéu cap nhat tai cac co sd diéu tri, dac biét la
bénh vién tuyén cudi cdon han ché. Bén canh dé, céc dgt
bung phat dich virus dudng h6 hap gan day lam gia tang
viéc sir dung khang sinh du phong boi nhiém, tir dé anh
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hudng dén dac diém dé khang cua vi khuén.

Bénh vién Bénh Nhiét déi Trung uong la co s& chuyén
khoa dau nganh vé truyén nhiém, ti€p nhan sé lugng lén
bénh nhi nhiém tring hé hap tir cdng dong va tuyén dudi.
Tuy nhién, cac di¥liéu vé can nguyénvikhuanvatinh trang
khang khang sinh & nhdm bénh nhi nay van chua dugc
cép nhat day da.

Xuat phat tir thyc tién trén, nghién ciru nay dugc thuc
hién nham: “Danh gia tinh trang khang khang sinh cua
céc can nguyén vi khuédn thudng gap & bénh nhi nhiém
trung dudng hé hap cép tinh diéu tri tai Bénh vién Bénh
Nhiét d&i Trung uvong giai doan 2022-2024".

2. pOI TUONG VA PHUGNG PHAP
2.1. Déi twgng nghién ciru: 508 chung vi khuén gay bénh
phan lap tir bénh phdm dudng hd hap (dich ty hau, dich
hut khi quan, dich hat phé quan, dom) cua 489 bénh nhi
dugc chan doan viém dudng hd hdp cép diéu tri ndi trd
tai bénh vién Bénh Nhiét ddi Trung uong t 01/01/2022
dén 31/7/2024.

- Tiéu chuédn lva chon

a) Tiéu chuén lua chon bénh nhan

DOI: 10.52163/yhc.v67iCD13.6433



N.T. Mai Khanh et al. /Vietnam Journal of Community Medicine, Vol. 67, Special Issue 13, 199-207

+ Bénh nhi < 16 tudi didu tri ndi tri tai Bénh vién
Bénh Nhiét dd&i Trung uong trong thoi gian nghién clu.

+Pudc chdn doan xac dinh viém dudng hé hap
cép (bao gom viém dudng hé hép trén hoac viém dudng
hé hap dudi) theo Hudng dan chan doan va diéu tri mot
s6 bénh thudng gap &tré em cua Bo Y t& (2014) [1].

+ C6 bi€u hién lam sang phu hgp, c6 hoac khong
kém sét (nhiét dd nach = 37,5°C hoac nhiét do truc trang
= 38°C), kém it nhat mot trong cac triéu ching nhu: ho,
khac dom, dau hong, kho th@, thd nhanh hoac cac triéu
chirng hé hép khac.

b) Tiéu chuén lwa chon bénh pham va chang vi khuén:

+ C6 bénh phdm duong hé hdp dugc nudi céy,
dinh danh theo Hudng dan thu'c hanh xét nghiém vi sinh
lam sang clla BO Y té (2017) [2].

+ CO két qua nudi cay dinh luong duong tinh vdi vi
khuén gay bénh, dugc dinh danh va thuc hién khang sinh do.

+ DGi v6i bénh pham dich hd hap: chi lua chon
céc chlng vi khudn moc thuan, ching cé y nghia gay bénh,
s8 lwgng > vi hé vai két qua nudi cdy ban dinh lugng (> 104
CFU/mL véi dich rira ph& quan/phé nang; = 105 CFU/mL vdi
dich khi quan/néi khi quan, dom, dich ty hau).

+ Pa&i v6i bénh pham dom (dom khac, défm hut,
dom lay qua catheter...): chi lwa chon cac bénh pham dat
tiéu chuan chat lugng v6i 225 bach cau da nhan trung tinh
va £10 t& bao biéu mé/vung quan sat dudi vat kinh x40.

- Tiéu chuén loai trir:

+Bénh nhi khéng du tiéu chuidn lam sangva bang
ching vi sinh..

+ Bénh phadm khong dat tiéu chuén chat lugng
hodc mau tap nhiém (nu0| cay moc trén 2 loai vi khudn
gay bénh trong cung mot lan cay).

+ Céc chung vi khuén dugc xac dinh 1 vi khuan
thudng tra, khéng c6 y nghia gay bénh hodc khéng dinh
danh dugc bang phuong phap nudi cdy thong thuong.

+ Chung trung lap (Duplicate isolates): cac
chung vi khuén tring loai dugc phan &p tir cac lan cdy
sau trén ciing mot bénh nhi trong ciing moét dot diéu tri
(chi gilr lai chiing dau tién - first isolate)

2.2. Phwong phap nghién cttu
2.2.1. Thiét ké nghién cwu: M6 ta cit ngang.
2.2.2. C& méu: Gom 508 chuling vi khuan phan lap tur
bénh pham dudng hé hap clia 489 bénh nhi dap Ung tiéu
chuén lya chon trong thai gian nghién cru.

- Cach ldy mau: thuan tién
2.2.3. Phuong phap thu thap sé liéu: Hoi cltu.
2.2.4. Ky thuat nuéi cay, dinh danh vi sinh vat
Mau bénh pham dugc nudi cay ban dinh luong trén maoi
trudng thach mau Blood Agar (BA), chocolate agar (CA)
va Chromagar (v6i bénh pham dich ty hau, dom va dich
hut phé& quan). Bénh pham dich mang phéi dugc nudi
cay dinh tinh trén moi trudng BA va chocolate. Kiém tra
céac dia thach sau 24 - 48h nudi céy & 37°C 5% CO,, cac
khuén lac nghi ngd gay bénh dugc nhuom soi, dinh danh
bang k§ thuat do khdi phd (Maldi Tof), cdy chuyén ching
thuan sang moi trudng tuong irng dé dinh huéng cho dinh
danh va lam khéng sinh d6. Céc chung chua xac dinh
dugc bang Maldi Tof dugc dinh danh lai trén may Vitek 2
Compact clia hang BioMerieux (Phap).
2.2.5. Ky thuat xac dinh dé nhay cam vai khang sinh
Chuang vi khuén thuan 18-24 h sau khi dugc dinh danh va
xac dinh & can nguyén gay bénh dugc lam khéng sinh do
bangky thuatvi phaloangtrén may Vitek 2 Compact hoac
khoanh gidy khuéch tan, thuc hién thém ky thuat E-test
véi cac truong hgp khdng cé phién giai breakpoint véi mot

s6 loai khang sinh. Sir dung panel khang sinh, phién giai
két qua nhay/khang/trung gian theo hudng dan cla Vién
Tiéu chudn LAm sang va Phong thi nghiém Hoa Ky (CLSI
—M100) cac phién ban cap nhat tuong (’ng 2022-2024.
2.2.6. Kiém soat chat lwong xét nghiém
Thuc hién kiém soat moi truong nudi cay, ngoai kiém, noi
kiém khéng sinh dé bang chiing chudn ATCC thudng quy
theo tiéu chuén ISO15189:2022 va tiéu chi 2429 danh gia
murc chat lugng phong xét nghiém Y hoc cliia Bo Y té.
2.3. Tiéu chuan chan doan va phan loai bénh
Theo huéng dan chan doan, phan loai bénh viém dudng
ho hap cap &tré em clia Bo Y t€ (2014) (2).
2.4. Xt ly s6 liéu: S6 liéu nghién ciru dugc lam sach bang
phan mém Excel 2024, x¥ ly thdng ké y hoc bang phan
mém SPSS 25.0.
2.5. Kiém soat sai léch va y&u t6 nhiéu

_ - Sai léch chon mau: Ap dung chon mau toan b va quy
tac loai trir chiing trung lap (first isolate theo CLSI M39).

- Sai léch do luwdng: Théng nhat quy trinh chuén héa vi
sinh (Maldi-TOF, Vitek 2 Compact), 4p dung chuén CLSI
M100 phién ban tuong ting va kiém soat chat ché chat
luvong bénh phdm ho hép (tiéu chuén Bartlett, vi khuén
phéan lépy > vi hé, theo ngudng dinh lugng véi tirng loai
bénh pham).

- Y&u t& nhiéu: Phan tich loai nhiéu bang cach phan
nhom rd rang theo tirng loai vi khudn, nhém khang sinh.
2.6. Thoi gian va dia diém nghién ctvu: T 01/01/2022
dén 31/7/2024 tai Bénh vién Bénh Nhiét d&i Trung uong.
2.7.Pao durc nghién ctu
Cac thong tin cé nhan cla ngudi bénh dugc bdo mat va
chi dung cho muc dich nghién ctru. K&t qua nghién clu
dam bao tinh khoa hoc, chinh xac. D& cuong nghién clru
dugc thong qua Hoi dong Khoa hoc clia Bénh vién Bénh
Nhiét d&i Trung vong.

3. KET QUA
3.1. Phan bd cac can nguyén vi khuan phan lap dugc &
bénh pham dich hd hap
Trong t8ng s6 508 chung vi khudn phan lap dugc tir 489
bénh nhi, bénh phdm dich ty hau chiém ty l& cao nhat
v&i 88,0% (447/508); ti€p theo la dich hut khi quan chiém
5,5% (28/508); dich phé quan (dich rira phé quan/phé
nang) chiém 1,4% (7/508) va céc loai bénh phdm hé hép
khac chiém 5,1% (26/508).

Bang 1. Phan bé cac can nguyén vi khuén

phan lap dugc & bénh pham dich hé hap

Céc can nguyén Tan sé (n) Ty L& (%)
M. catarrhalis 167 32,9
Streptococcus 166 32,7
S. pneumoniae 165 32,5
S. pyogenes 1 0,2
H. influenzae 90 17,7
Staphylococcus 56 11,0
S. aureus 54 10,6
S. coagulase-negative 1 0,2
S. haemolyticus 1 0,2
Acinetobacter 8 1,6
A. baumannii 6 1,2
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(S. aureus la tac nhan chiém da sé chi€ém 10,6%).

Céac can nguyén Tan sé (n) Ty L& (%) Céac can nguyén Tan sé (n) Ty L& (%)
Acinetobacter spp 1 0,2 Elizabethkingia spp 1 0,2
A. nosocomialis 1 0,2 E. meningoseptica 1 0,2
Klebsiella 8 1,6 P. mirabilis 1 0,2
K. pneumoniae 5 1,0 Téng 508 100,0
K aerogenes 3 0,6 ~ , , M A . 2 . o > s
g Nhan xét: Cac can nguyén vi khuan ding dau bang la
P. aeruginosa 6 1,2 M. catarrhalis chiém ty & 32,9% va nhém Streptococcus
” chiém ty |& 32,7%, trong dé loai S. pneumoniae chiém ty
S. maltophilia 2 0.4 1& 32,5%. Ding thir 2 la H. influenzae chiém ty (& 17,7%;
g y
S. marcescens 5 0.4 ti€p sau l& nhém Staphylococcus chiém ty & 11,0%
2

Elizabethkingia 0,4

3.2. Tinh hinh khang khang sinh ctia cac chung giy bénh thudng gap phan lap duwoc trén bénh nhi nhiém trung
duwdng hdé hap céap tinh

Bang 2. Mirc dd khang thudc cua M. catarrhalis (n=167)

Tan sé n (ty & %)

Phan nhém Khang sinh
Nhay Khang Trung gian NS
Penicillin (Beta-lactam+ Acid clavulanic) AMC (n=137) 122 (89,1%) 15(10,9%) 0 0
Cephalosporin thé hé 2 CXM (n=37) 23 (62,2%) 11 (29,7%) 3(8,1%) 0
’ CAZ (n=56) 55 (98,2%) 0 1(1,8%) 0
Cephalosporinthé hé 3
CRO (n=58) 24 (41,4%) 15 (25,9%) 19 (32,8%) 0
Cephalosporin thé hé 4 FEP (n=59) 19 (32,2%) 9(15,3%) 31 (52,5%) 0
CIP (n=94) 93 (98,9%) 0 1(1,1%) 0
Fluoroquinolone
LVX (n=103) 103 (100%) 0 0 0
AZM (n=95) 14 (14,7%) 0 0 81 (85,3%)
Macrolide
ERY (n=104) 33 (31,7%) 0 0 71 (68,3%)
Phenicol CHL (n=14) 14 (100%) 0 0 0
Tetracycline TCY (n=125) 110 (88,0%) 0 15 (12,0%) 0
Sulfonamide SXT (n=116) 48 (41,4%) 64 (55,2%) 4(3,4%) 0

NS: Non susceptible; AMC: Amoxicillin/Clavulanic acid; CXM: Cefuroxime; CAZ: Ceftazidime; CRO: Ceftriaxone;
FEP: Cefepime; CIP: Ciprofloxacin; LVX: Levofloxacin; AZM: Azithromycin; ERY: Erythromycin; CHL: Chloramphenicol;
TCY: Tetracycline; SXT: Trimethoprim/Sulfamethoxazole (co-trimoxazole).
Nhan xét: M. catarrhalis dé khang vGi SXT (nhém Sulfonamide) chiém ty & 55,2%. Cac chung dé khang vdi
céc khang sinh thuéc nhém Cephalosporin thé hé 2, 3, 4 giam dan vdi ty (& lan lugt la: 29,7% véi CXM, 25,9%
vdi CRO, va 15,3% vé6i FEP. M. catarrhalis con nhay v&i nhém Fluoroquinolone (CIP, LVX), phenicol (CHL), va
tetracycline (TCY) véi do nhay cao.

Bang 3. Mirc dd khang thudc ctia S. pneumoniae (n=165)

Tan sé n (ty lé %)
Phan nhém khang sinh Tén khang sinh
Nhay Khang Trung gian NA

Penicillin + BL/BLI AMC (n=14) 14 (100) 0 0 0

Penicillin PEN (n=148) 125 (84,5) 15(10,1) 8(5,4) 0
Cephalosporinthé hé 3 CTX (n=93) 56 (60,2) 12(12,9) 22 (23,7) 3(3,2)

Carbapenem MEM (n=3)* 0 2(66,7) 1(33,3) 0

Glycopeptide VAN (n=40) 40 (100) 0 0 0

Oxazolidinone LNZ (n=29) 29 (100) 0 0 0

Macrolide ERY (n=131) 0 131 (79,4) 0 0
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Tan sé n (ty L& %)
Phan nhém khang sinh Tén khang sinh
Nhay Khang Trung gian NA

Lincosamide CLI(n=130) 1(0,8) 129 (99,2) 0 0
TCY (n=161) 10(6,2) 150 (93,2) 1(0,6) 0

Tetracycline
DOX (n=22) 1(4,5) 21 (95,5) 0 0
LVX (n=130) 129 (99,2) 1(0,8) 0 0

Fluoroquinolone

MFX (n=164) 164 (100) 0 0 0
Rifamycin RIF (n=137) 136 (99,3) 1(0,9) 0 0
Sulfonamide SXT (n=162) 52(32,1) 106 (65,4) 4(2,5) 0
Phenicol CHL (n=117) 105 (89,7) 12(10,3) 0 0

*C6 mau thir nghiém n < 10, ty [é % chi mang tinh tham khado, khéng dai dién cho ty [é nhay/khang cta dén s6 nghién ctu.
NA: Khéng phién giai dugc; AMC: Amoxicillin/Clavulanic acid; PEN: Penicillin; CTX: Cefotaxime; MEM: Meropenem;
VAN: Vancomyecin; LNZ: Linezolid; ERY: Erythromycin; CLI: Clindamycin; TCY: Tetracycline; DOX: Doxycycline; LVX: Levofloxacin;
MFX: Moxifloxacin; RIF: Rifampicin (Rifampin); SXT: Trimethoprim/Sulfamethoxazole (co-trimoxazole); CHL: Chloramphenicol.

Nhan xét: S. pneumoniae dé khang cao nhat véi clindamycin (nhém Lincosamide) véi ty 1& 99,2%, theo sau & nhém
Tetracycline (95,5% véi DOX va 93,2% vdi TCY). Ty & dé khang cao vdi ERY chiém 79,4% (nhom Macrolide) va SXT
chiém 65,4% (nhém Sulfonamide). S. pneumoniae con ty l& nhay cam cao vdi AMC (Penicillin + BL/BLI), VAN (nhém
Glycopeptide) va LNZ (nhém Oxazolidinone) vai ty & 100%; nhay 100% v&i MFX va 99,2% vdi LVX (thuéc nhém
Fluoroguinolone); 99,3% vd&i RIF (nhém Rifamycin) va 89,7% véi CHL (nhém Phenicol).

Bang 4. Mirc dd khang thudc cta H. influenzae (n=90)

Tan s6 n (ty & %)
Phan nhém khang sinh Tén khang sinh
Nhay Khang Trung gian NS
AMP (n=79) 7 (8,9) 72 (91,1) 0 0
Penicillin

SAM (n=78) 22(28,2) 56 (71,8) 0 0

Penicillin + ch4t (rc ché B-lactamase AMC (n=44) 25 (56,8) 8(18,2) 11(25,0) 0
FEP (n=7)* 3(42,9) 0 0 4(57,1)
; CTX (n=10) 3(30,0) 0 0 7 (70,0)

Cephalosporin thé hé 3
CAZ (n=6)* 3(50,0) 0 0 3(50,0)
CRO (n=75) 55 (73,3) 0 0 20 (26,7)
Macrolide AZM (n=10) 9(90,0) 0 0 1(10,0)
CIP (n=81) 73(90,1) 0 0 8(9,9)

Fluoroquinolone LVX (n=4)* 3(75,0) 0 0 1(25,0)

MFX (n=2)* 2(100) 0 0 0

IPM (n=2)* 2(100) 0 0 0

Carbapenem
MEM(n=14) 13(92,9) 0 0 1(7,1)
Penicillin m& rong + BL/BLI (Ureidopenicillin) TZP (n=2)* 2(100) 0 0 0
Sulfonamide SXT (n=74) 15 (20,3) 59 (79,7) 0 0

*C6 mau thir nghiém n < 10, ty [é % chi mang tinh tham khéo, khéng dai dién cho ty [é nhay/khéng cta dén s6 nghién ctiu.
NS: Non-susceptible. AMP: ampicillin; SAM: ampicillin/sulbactam; AMC: amoxicillin/clavulanic acid; FEP: cefepime;
CTX: cefotaxime; CAZ: ceftazidime; CRO: ceftriaxone; AZM: azithromycin; CIP: ciprofloxacin; LVX: levofloxacin;

MFX: moxifloxacin; IPM: imipenem; MEM: meropenem; TZP: piperacillin/tazobactam; SXT: trimethoprim/sulfamethoxazole
(co-trimoxazole).

Nhan xét: H. influenzae c6 ty |& dé khang cao nhét vdi khang sinh nhdm penicillin (khang AMP chiém ty 1& 91,1% va
SAM chiém ty & 71,8%); ti€p sau la dé khang SXT (nhdm Sulfonamide) chiém ty |& 79,7%. Ty l& nhay cao > 90% vdi
azithromycin, ciprofloxacin va meropenem.
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Bang 5. Mirc dd khang thudc ctia Staphylococcus aureus (n=54)

Tan sé n (ty l&é %)
Phan loai - Phan nhom Tén khang sinh
Nhay Khang Trung gian NS

CIP (n=40) 32(80,0) 8(20,0) 0 0
Quinolone - Fluoroquinolone LVX (n=40) 32 (80,0) 8(20,0) 0 0
MFX (n=49) 38(77,6) 9(18,4) 2(4,1) 0
Beta-lactam - Penicillinase-resistant OXA (n=54) 6(11,1) 48 (88,9) 0 0
Beta-lactam — Penicillin PEN (n=51) 0 51 (100) 0 0
Aminoglycoside GEN (n=40) 30(75,0) 7(17,5) 3(7,5) 0
Lincosamide CLI (n=43) 14 (32,6) 29 (67,4) 0 0
Macrolide ERY (n=43) 11 (25,6) 32(74,4) 0 0
Streptogramin QDA (n=47) 39(83,0) 8(17,0) 0 0
Glycopeptide VAN (n=18) 18 (100) 0 0 0
Oxazolidinone LNZ (n=17) 17 (100) 0 0 0
Tetracycline TCY (n=53) 37 (69,8) 16 (30,2) 0 0
Sulfonamide SXT (n=53) 42 (79,2) 11 (20,8) 0 0
Nitrofuran NIT (n=37) 37 (100) 0 0 0
Rifamycin RIF (n=49) 47 (95,9) 1(2,04) 1(2,04) 0

NS: Non-susceptible. CIP: ciprofloxacin; LVX: levofloxacin; MFX: moxifloxacin; OXA: oxacillin; PEN: penicillin; GEN: gentamicin;
CLI: clindamycin; ERY: erythromycin; QDA: quinupristin/dalfopristin; VAN: vancomycin; LNZ: linezolid; TCY: tetracycline;
SXT: trimethoprim/sulfamethoxazole (co-trimoxazole); NIT: nitrofurantoin; RIF: rifampicin.

Nhan xét: S. aureus dé khang cao vdi mot sé khang sinh,
dau bang la khang PEN chiém 100%, 88,9% ching dé
khang véi OXA; 74,4% ching dé khang véi ERY (nhém
Marcrolide): 67,4% chiang dé& khang véi CLI (nhém
Lincosamide). S. aureus con nhay vdi cac khang sinh
nhém Glycopeptide (VAN), Oxazolidinone (LNZ),
Nitrofuran (NIT), Rifamycin (RIF) v&i ty lé nhay cdm tr 95,9
-100%; nhay cam véi nhém fluoroquinolone (77,6-80%);
Streptogramin (Quinupristin/Dalfopristin 83,0%).

4. BAN LUAN

4.1. Phan bd cac can nguyén vi khuan & bénh pham
dich hé hap

Cac can nguyén vi khuadn phan lap & dudng hd hép
trén bénh nhi ARI dau bang la M. catarrhalis va nhom
Streptococcus chiém ty 1& 32,9% va 32,7%, trong do loai
S. pneumoniae chiém da s6 véi ty & 32,5%. Ding th(
3 la H. influenzae chiém ty |& 17,7%; ti€p sau l& nhom
Staphylococcus chiém ty & 11,0% (S. aureus la tac
nhan da s8 chiém 10,6%) (bang 1). Trong c4c bénh pham
dudng ho hap, dich ty hau chiém da s6 88,0% (447/508);
dich hut khi quan chiém 5,5% (28/508); thap nhat la dich
phé& quan chiém 1,4% (7/508).

4.2. Mirc dé khang thuéc cua M. catarrhalis

Trong nghién clu cla chung téi, M. catarrhalis dé
khéang cao nhéat vgi sulfamethoxazole-trimethoprim
(co-trimoxazole) (55,2%), dong thdi ghi nhan ty & dé
khang vdi cac cephalosporin thé hé 2, 3 va 4 (lan lugt
29,7% vd&i cefuroxime, 25,9% vdi ceftriaxone va 15,3%
vGi cefepime). Nguoc lai, M. catarrhalis van duy tri do
nhay cao vdi tetracycline, amoxicillin/clavulanic acid,
fluoroquinolone (ciprofloxacin, levofloxacin), phenicol
(chloramphenicol) tir 88,0% dén 100% (bang 2).

- 204 www.tapchiyhcd.vn

K&t qua nay nhin chung phlu hgp vdi cac nghién ctru trudc
day. M6t nghién cliru da trung tdm cua Hare KM va cs
(2019) trén 547 tré em cho thdy 91% chung
M. catarrhalis séan sinh B-lactamase, vdi ty & khang rat
cao déi vdi benzylpenicillin (98%); khang cefaclor (39%)
va cotrimoxazole (38%); trong khivan duy tri dé nhay cao
vGi mot s6 khang sinh nhu cefuroxime, chloramphenicol,
erythromycin va tetracycline [3]. Tai Viét Nam, nghién
cltu ctia Vi Thi Nhu Luyén va cs (2024) tai Bénh vién Nhi
Trung uong ciing cho thdy ty & khéng cao véi ampicillin,
amoxicillin (100%) va cefuroxime (62,3%), trong khi van
con nhay vdi amoxicillin-clavulanate. Ty & vi khudn nhay
cam véi amoxicillin/clavulanic acid, azithromycin,
erythromycin, cefotaxime, ceftriaxone lan lugt la 96,6%,
80%, 23,3%, 35,6%, 54,8% [4].

Trong nghién ctu clia chung téi, M. catarrhalis van duy
tri d6 nhay cao vdi amoxicillin-clavulanate (89,1%) va
ceftazidime (98,2%), phu hop vdi co ché sinh
B-lactamase phé bién & vi khudn nay, trong do
clavulanate déng vai trd (fc ché enzyme.

Nghién c(u cta Vi Thi Nhu Luyén va cs (2024) trén 146
tré viém phdi, ty & nhay vdi azithromycin dat 80%; trong
khi ty l& nhay cdm véi erythromycin chi dat 23,3% [4]. Tai
nghién cltu clia chung t6i, ty & ching khong nhay hoan
toan (NS) véi macrolide con cao (85,3% vdi azithromycin
va 68,3% vdi erythromycin), cho thdy xu hudng giam do
nhay clia nhém khang sinh nay trong diéu tri kinh nghiém
tai quan thé nghién cru. Can luu y rang trong nghién clru
nay, thuat ngr “khéng nhay” (NS) dugc str dung theo tiéu
chudn CLSI 2024, bao gdm ca chung trung gian va khang,
chtiyéu nhdm muc dich phan tich xu hudng khang thuéc,
khéng dung truc tiép dé quyét dinh diéu tri c4 thé.
Nhirng két qua nay goi y rang amoxicillin-clavulanate van
la lwa chon phl hgp trong diéu tri kinh nghiém, trong khi
céan than trong khi sir dung macrolide.
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4.3. Mirc dé khang thudéc cua Streptococcus
pneumoniae

S. pneumoniae |a tdc nhan thudng gap gay nhiém trung
ho hép & tré em, do dé6 mé hinh khang khang sinh cla
vi khuén nay cé y nghia quan trong trong diéu tri. Trong
nghién cttu clia chang téi, S. pneumoniae dé khang rat
cao vdiclindamycin (99,2%) va nhém tetracycline (95,5%
vGi doxycycline va 93,2% vdéi tetracycline), dong thai ghi
nhan ty (& khang dang k& vSi macrolide (79,4%) va
co-trimoxazole (65,4%). Ngugc lai, vi khuén van duy tri
doé nhay cao véi amoxicillin-clavulanate, vancomycin va
linezolid (100%), nhay véi fluoroquinolone (99,2-100%)
va rifampicin (99,3%); chloramphenicolvan con hiéu qua
véity l&é nhay 89,7% nhung it dugce sir dung trong lam sang
do lo ngai vé doc tinh.

K&t qua nay nhin chung phu hgp vdi cac nghién clru trong
nudc. Tran Quang Khai va cs (2023) ghi nhéan ty |& khang
penicillin va macrolide rat cao (98,9% va 96,6%), trong
khi 100% chling con nhay v&i vancomycin va linezolid [5].
So vdi nghién clu nay, ty & khang macrolide cua chung
t6i thap hon (79,4% so véi 96,6%), dong thoi ty 1& khang
penicillin cing thdp han dang ké (10,1% so véi 98,9%), c6
thé do khéac biét vé déi tugng nghién cltu, khi nhém bénh
nhan trong nghién cltu cta Tran Quang Khai chd yéu la
viém phgi cdng dong nang va da st dung khang sinh trudc
dé. Tuong tu, nghién cltu ctia Duong Thi Hong Ngoc cling
ghi nhan ty & khang cao vdi erythromycin (98,6%) va
clindamycin (95,8%) [6]. Ty l& khang véi nhom cephalo-
sporin thé hé 3 clia chung toi tuong déi thap, co su'tuong
dong vai moét s6 bao cao trong nude.

Ty & khang rat cao vdi clindamycin (99,2%) va macrolide
(79,4%) trong nghién cltu chia chlng tdi phu hop vdi kiéu
hinh khang MLS_B (Macrolide - Lincosamide -
Streptogramin B) phé bién & S. pneumoniae, c6 thé lién
quan dén gen erm(B) gdy methyl hoa vi tri 23S rRNA, dan
dén khang chéo gitra macrolide va lincosamide. Diéu nay
clng dugc cling cd bdi ty L& rat cao cac chiing khang dong
thai erythromycin va clindamycin 127/128 chiing (99,2%)
tai nghién ctru clia chung t6i. Ngoai ra, cd ché bom téng
thudc qua gen mef(A/E) c6 thé gop phan vao khang
macrolide, tuy nhién khéng géy khang clindamycin.
Nghién ctru clia Nguyén Yén Thu Giang va cong sy cling
cho thay ty 1& khang macrolide clia S. pneumoniae |&n
t6i 94,4%, trong dé gen erm(B) (58,4%) déng vai tro quan
trong trong co ché khang macrolide va sy ph6i hgp gitra
erm(B) va mef(A/E) (16,7%) [7], phan anh su phic tap
ngay cang tang cua tinh trang khang macrolide doi hoi
can co sy giam sat chat ché.

Pai vaoi tetracycllne ty & khang rat cao (93,2-95,5%)
(bang 3) cé thé lién quan chu yéu den gen tet(M), ma hoéa
protein bdo vé ribosom, thudng nam trén transposon
c6 kha nang lan truyén ngang nhu Tn916, gép phan
lan truyén nhanh tinh khang trong cong d‘(‘)ng [8]. Trong
nghién cltu nay, ching t6i chua thuc hién phan tich gen
dé xac dinh co ché khang cu thé, day la mot han ché can
dugc lam rd trong cac nghién cliu tiép theo.

Ty & khang cao v6i macrolide va lincosamide cho
thay cén than trong khi sl dung_hai nhém nay trong
dieu tri kinh nghiém déi véi nhiém trung hé hap do
S. pneumoniae. Amoxicillin-clavulanate van la lya chon
phu hgp, trong khi vancomycin va linezolid nén dugc uu
tién cho cac trudng hgp nang hoac nghi ngd da khang.
4.4. Mirc d6 khang thudc cta H. influenzae

Haemophilus influenzae, dac biét la chung khéng vo
(NTHi), & can nguyén thudng gap gay nhiém trung hd hap
g tré em. Trong nghién cltu cla chung t6i, vi khudn nay
cho thay ty & dé khang rat cao véi nhom penicillin, vdi
ampicillin (91,1%) va ampicillin-sulbactam (71,8%), cung
Vdi ty & khang dang ké ddi vdi co-trimoxazole (79,7%).

Nguoc lai, H. influenzae van duy tri d6 nhay cao Vvéi
macrolide, fluoroquinolone, carbapenem.

Ty l&é khang ampicillin trong nghién ctru clia ching toi cao
hon so v&i nhiéu béo céo trude day, phu hgp vdi xu hudéng
gia tang dé khang cua H. influenzae. Mot nghién clru da
trung tdm quy mé l&n ctia Wang J va cs tai bénhvién Trung
Khanh (2019-2024) trén 21.723 ching phéan lap & tré em
ghi nhan ty & khang ampicillin &n t&i 79,05%,
cefuroxime (58,95%), cefixime (37,78%) trong khi khang
ceftriaxone chi 0,62%; céac chdng sinh B-lactamase
chi€ém 72% va BLNAR khoang 5% [9]. Co ché& khang
thudng gap cla cac ching nay thuong lién quan dén kha
nang sinh B-lactamase (TEM-1), bén canh sy xuét hién
cla céc ching BLNAR do bién ddi PBP [10]. Nhirng di
liéu nay giai thich vi sao ampicillin hién khéng con phu
hop trong diéu tri kinh nghiém nhiém trung hé hap do
H. influenzae & tré em. Nguoc lai, cephalosporin thé hé 3
van duy tri hiéu lu'c; nghién cltu tdng quan hé théng (2024)
trén 19.787 chlng vi khudn bdo céo ty & dé khang vdi
ceftriaxone chi 1,4% [11]. Nghién cltu clia chung toi
khong ghi nhan chang dé khang véi nhom nay, tuy nhién,
sy tdn tai cla mét ty & déang ké céc chung khdng nhay
cam hoan toan (NS) la d4u hiéu canh bao s6m vé nguy ca
giam hiéu qua diéu tritrong twong lai, doi hoitiép tuc giam
sat chéat ché tinh hinh khang thuéc.

Ty & khang cao vdi co-trimoxazole (79,7%) trong nghién
clu clia ching toi cling vugt so véi nhiéu bao céo trudc
(25-50%), c6 thé lien quan dén cac dét bién gen folA va
folP [12, 13]. M6t nghién cru da trung tam vdi quy mé l6n
(2019- 2024) trén 21.723 ching phan lap &tré emtai Trung
Qudc, ty & nay la 68,51% [9] Xu hudng nay phu hop vdi
khuyé&n cdo ctia WHO va nhiéu huéng dan khéng con uu
tién s dung TMP-SMX trong diéu tri nhiém H. influenzae
tai cac qudc gia dang phat trién.

Paivédimacrolide, H. influenzae co mirc dé khangtunhién
nhat dinh do gidm tinh thd&m mang va cd ché bom téng
thudc. Nghién clu téng quan hé théng trén trén 19.787
chung vi khuén cho thay t)’/ & dé khang azithromycin la
15,3% [11]. Nghién clu cta Xing Zhang va cs (2026) tai
Wuhan trén 815 chiing H. influenzae ti cac bénh nhi ndi
trd mac nhiém trung du’o’ng ho hép (2015-2024) cho thay
ty l& khang azithromycin cé xu hudng tang qua cac nam;

tlr 20,0% ndm 2015 lén 61,7% nam 2024 (Z=-6,837,P <
0,001) [14]. Trong nghién cltu cla chungton ty & nhayvo’l
aZ|thromycm dat 90,0%, cho thay nhom nay van con hiéu
qua nhat dinh, tuy nhién can than trong khi sir dung do
nguy cd gia tang khang thudc.

Ngoai ra, H. influenzae trong nghién clu cla chuing
t6i van ghi nhan ty & nhay cao vdi fluoroquinolone va
carbapenem, phu hgp véi cac béo céo trudc day [15, 16].
Tuy nhién, viéc st dung fluoroquinolone & tré em cén
dugc can nhac do nguy co tac dung khdng mong muén.

T&r géc do ldm sang, ty & khang cao véi ampicillin va
TMP-SMX cho th8y hai nhom nay khéng con phu hgp
trong diéu tri kinh nghiém. Ngugc lai, cac khang sinh nhu
cephalosporin thé hé 3 hodc phoi hop B-lactam/tic ché
B-lactamase van la lwa chon hop Ly, trong khi
fluoroquinolone va carbapenem nén dugc s dung than
trong va uu tién cho céac truong hgp nang.

4.5. Mirc d6 khang thudc ctia Staphylococcus aureus

Staphylococcus aureus la can nguyén it gdp hon so vai
S. pneumoniae va H. influenzae trong nhiém trung hé hap
g tré em, nhung c6 vai tro quan trong trong céc truong
hgp nang va viém phdi bién chirng. Trong nghién cltu cla
chling tdi, S. aureus chiém 9,5% (40/422) cac trudng hop
nhiém trung dudng hé hdp dudi va chiém 14,3% trong
nhém tré viém phai.

Vé khang khang sinh, nghién cttu cia ching toi cho thay
100% chuing dé khang vdi penicillin, pht hgp vdi cac béao
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cdo trudc day, >90% chlng S. aureus sinh penicillinase;
ty & nhay chi con <10% (Chambers HF 2001) [17], cho
th&y penicillin khéng con gia tri trong diéu tri. Pang chu
y, ty l&é khang oxacillin 1&n t&i 88,9%, ggiy ty lé MRSA cao
trong quan thé nghién clru clia chung téi tvong déng véi
mot sé nghién cliu tai Viét Nam, nhu nghién cltu clia Lé
buc Quang (2023) ghinhan ty l& MRSA [én t&i 81,5% Gtré
sd sinh mac viém phdi [18]. Piéu nay cho thay xu hudéng
gia tdng MRSA trong nhi khoa, dac biét & cac truong hop
nang hodc co6 can thiép y té.

Ty & khang clindamycin trong nghién cltu clia chung t6i
tuwang dong vdi nghién clu clia Lé Blrc Quang (2023) 1a
67,4% so vGi 61,1% [18]. DI véi nhdom macrolide, ty &
khang trong nghién clfu clia chung t6i la 74,4%, cao hon
vdi cac bao cdo trude. Mot nghién ciru téng quan hé théng
gan day cho thay ty l& khang macrolide vdi S. aureus trén
toan cau vao khoang 53%-58% va cao han & ching MRSA
s0 vGi MSSA [19], cho thay ty & nhay cam clia nhom nay
c6 thé gidm tai khu vuc nghién clru. Ngoai ra, ty L& khang
véi tetracycline va co-trimoxazole trong nghién clu cla
chung t6i lan lugt 1a 30,2% va 20,8%.

Ngugc lai, S. aureus van duy tri dé nhay cao véi
vancomycin va linezolid (95,9-100%), phu hgp véi cac
nghién clu trong va ngoai nudc (Lé Buic Quang, 2023;
Azzam A, 2023 va Shariati A, 2020) [18, 20, 21]. BPay van
& cac lya chon wu tién trong diéu tri MRSA nang. Ty &
nhay cao vdi rifampicin (95,9%) cling dugc ghi nhan trong
nghién clru nay, tuy nhién khéng nén str dung rifampicin
don doc do nguy co xuat hién dé khang rat nhanh.

K&t qua nghién clru clia ching to6i cling ghi nhan, ty
lé nhay v&i Quinupristin/Dalfopristin 83,0% (bang 5).
Qumupnstm/Dalfoprlstln (Q/D) la khang sinh thudc
nhém streptogramln cé tac dung hiép déng tc che tong
hop proteln cua vi khudn Gram duong thong qua gan vao
tiéu don vi 50S ribosom. Thudc thé hién hoat tinh t&t dai
v@i S. aureus, bao gom ca cac ching khang methicillin
(MRSA). K&t qua tir mot nghién cltu téng quan hé théng
cho thay, ty & dé khang ctia chiing MRSA vé6i Q/D 14 0,7%
[21]. Tuy nhién, viéc s&* dung Quinupristin/Dalfopristin &
tré em con rat han ché, chiyéu do thi€u di liéu lam sang
quy mo Ldn vé hiéu qua va dé an toan.

TUr két qua nghién cltu, ty & MRSA cao cho thdy can céan
nhéc lua chon khang sinh bao phu MRSA trong cac trudng
hgp viém phdi nang hoac nghi ngd nhiém S. aureus.
Vancomycin va linezolid van la lya chon phu hgp, trong
khi clindamycin chi nén st dung khi con nhay cam va da
loai trr khang cam ng.

@i vdi cac tac nhéan it gap khéac (s6 lugng <10 chung),

nghién ctu chu’a dd ¢& mau dé phan tich dac diém khang
khéng sinh, can dugc danh gia trong cac nghién ctru véi
guy md l&n hon. Viéc sirdung khang sinh kinh nghiém cén
dattrong b&i canh cu thé: phan loai mirc do bénh, tién st
dung khang sinh clia tré va tuan th cac hudng dan diéu
tri chudn hién hanh, ch khéng ap dat thuan tdy tir két
qua vi sinh tuyén cudi.

HAN CHE CUA NGHIEN cU'U

Thiét k& md ta cat ngang hodi ctu tai bénh vién tuyén cudi
(Bénh vién Bénh Nhiét d&i Trung uong) cé thé chiu thién
léch chon méu/nuéi céy, lam han ché tinh dai dién cho
bénh nhi nhiém tring hé hap cép trong cong déng. Bénh
pham chu yéu & dich ty hau, khuy&n cdo bac sy can déi
chiéu két qua nubi cay vdi dir liéu lam sang khac tir bénh
nhi dé dua ra chi dinh phi hgp. D liéu chd y8u dua trén
két qua tlr phong xét nghiém vi sinh, chua danh gia mai
tuong quan véi dap ting va két qua diéu tri lam sang thuyc
t€. Do diéu kién cung ('ng hda chét xét nghiém tai céc
thoi diém, mot sd khang sinh khéng dugc thuc hién thir
nghiém trén toan bd 100% s6 ching phan lap.
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5. KET LUAN

K&t qua nghién clu cho thdy Moraxella catarrhalis
(32,9%) va Streptococcus pneumoniae (32,5%) la hai
can nguyén thuong gap nhat & tré em viém dudng hé
h&p céap, ti€p theo la Haemophilus influenzae (17,7%) va
Staphylococcus aureus (10,6%).

Vé dac diém dé khang: S. pneumoniae: Dé khang rat
cao VvOi clindamycin (99,2%), macrolide (79,4%) va
co-trimoxazole (65,4%). H. influenzae: Ty |& dé khang cao
véi ampicillin (91,1%), ampicillin/sulbactam (71,8%) va
co-trimoxazole (79,7%). M. catarrhalis: D& khang cao vdi
co-trimoxazole (565,2%) va cé ty l&é khdng nhay cam cao
véi macrolide (68,3%-85,3%). S. aureus: ghi nhan ty (&
MRSA rat cao (88,9%), khang dang ké vdi erythromycin
(74,4%) va clindamycin (67,4%).

Khang sinh con hiéu luc: Amoxicillin-clavulanate,
cephalosporin thé hé 3, fluoroquinolone va carbapenem
duy tri ty [& nhay cam t6t trén cac can nguyén Gram &m
va S. pneumoniae; vancomycin va linezolid duy tri hiéu
luc 100% d6i véi cac ching Gram duong (S. pneumoniae,
S. aureus).

Khuyén nghi: Cac khang sinh théng thudng nhu
ampicillin, co-trimoxazole va macrolide/lincosamide da
giam dang ké hiéu lyc trong diéu tri kinh nghiém ban dau.
Can duy tri gidm sat vi sinh lién tuc tai co s& nham cap
nhathudéng dan diéu triva nang cao hiéu qua chuongtrinh
Quan ly sir dung khang sinh (Antimicrobial Stewardship).
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