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ABSTRACT

Objectives: Streptococcus pneumoniae causes severe diseases with a high mortality rate. The study
aims to determine the susceptibility of Streptococcus pneumoniae to antibiotics among children aged
< 5 years old at the National Children’s Hospital to find the most effective treatment.

Study methods: The study was conducted in the laboratory with a descriptive research design.

Results: Streptococcus was resistant to macrolides (> 95%), cotrimoxazole (90%), and clindamycin
(95.3%). Multiple antibiotic resistance Streptococcus accounted for 64%. In addition, 100% of
Streptococcus were sensitive to rifampicin, linezolid and vancomycin, followed by amoxicillin
(MIC,,= 2 ng/ml) at 95%, ceftriaxone (MIC, = 4 ug/ml) at 61.1%, cefotaxime (MIC, = 4 ug/ml) at
57.4%, and penicillin G (MIC =4 pg/ml) at 43.9%.

Conclusions: Streptococcus was resistant to penicillins, cephalosporins, sulphonamides, and
macrolides. It was still sensitive to rifampin, glycopeptides, oxazolidinones, and quinolones.
Therefore, the treatment of Streptococcus pneumoniae should be based on its antibiotic resistance
patterns to find the most sensitive antibiotic.

Keywords: Streptococcus, pneumoniae, children, MIC: minimum Inhibitory Concentration.
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XAC DINH po NHAY CAM VGI KHANG SINH PIEU TRI VIEM
PHOI DO PHE CAU KHUAN & TRE EM DIEU TRI TAI BENH
VIEN NHI TRUNG UONG 2020

Nguyén Quang Thiéu®, Hoang Pinh Canh

Vién Sot rét-Ky sinh tring-Cén tring Trung wong - 34 Trung Van, Nam Tir Liém, Ha Néi, Viét Nam

Ngay nhan bai: 14 thang 02 nam 2023
Chinh stra ngay: 08 thang 03 ndam 2023; Ngay duyét dang: 13 thang 04 nam 2023

TOM TAT

Muc tiéu: Dé tai xac dinh do nhay cam véi khang sinh diéu tri viém phéi do phé cau khuén & tré em
< 5 tudi tai Bénh vién Nhi Trung uong nham xéc dinh khang sinh c¢6 hi€u qua dié tri t6t nhat.

Phwong phap nghién ctru: Dé tai duoc thiét ké bang phwong phap nghién ciru mé ta thuc nghiém
tai labo

Két qua: Phé cau khuén co ty 1é khang cao > 95% véi cac khang sinh nhém macrolid, khang 90%
v6i cotrimoxazol, khang 95,3% véi clindamycin. Phé cau khuan da khang khang sinh chiém 64%. Ty
1& phé cau khuan nhay cam 43,9% véi penicillin G (MIC, =4 pg/ml), nhay cam 57,4% véi cefotaxim
(MIC,,= 4 png/ml), nhay cam 61,1% voi ceftriaxon (MIC, = 4 ug/ml), nhay cam 95% véi amoxicillin
(MIC,,= 2 pug/ml), nhay cam 100% v&i rifampicin, linezolid va vancomycin.

Két ludn: Phé cau khuan da khang voi nhidu ho khang sinh penicillin, cephalosporin, sulfamid,
macrolid. Con nhay cam véi ho rifampin, glycopeptid, oxazolidinon, quinolon. Vi vay, khi diéu trj
viém phdi do phé cau can lam khang sinh d6 liwa chon khang sinh nhay cam nht.

Tir khoa: Phé cau, viem phéi, tré em, MIC: minimum Inhibitory Concentration (n@)ng do ac ché tdi thiéu).

1. PAT VAN PE

Viém phéi do phé ciu 1a dang ning nhat ciia viém phdi &
tré em, trén 90% viém phdi do phé cu & tré em phai vao
vién cap ciru. Tir vong gy ra boi viém phdi do phé cau
chiém 81% s6 trudng hop tir vong do phé cau & tré dudi 5
tudi [1]. Tinh trang khang khang sinh ctia phé cau thay doi
theo thoi gian va c6 xu hudng tdng cao 1am giam hi¢u qua
diéu trj cua khang sinh. Viéc xac dinh ding d6 nhay cam

*Tac gia lién h¢
Email: thieunqg@yahoo.com
Dién thoai: (+84) 912 216 817
https://doi.org/10.52163/yhc.v64i3.661
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cta khang sinh véi phé cau khuan c6 y nghia quan trong
g6p phan nang cao chit lugng diéu tri, giam tir vong. D&
tai: Xac dinh d6 nhay cam véi khang sinh diéu tri viém
phdi do phé cau khuan & tré em diéu tri tai Bénh vién Nhi
Trung uong, c¢6 ¥ nghia thuc tién va co tinh cap thiét cao.

Muc tiéu: Dé tai Xac dinh do nhay cam voi khang sinh
diéu tri viém phoi do phé cau khuan & tré em < 5 tudi tai
Bénh vién Nhi Trung vong nhdm xéac dinh khang sinh
¢6 hidu qua diéu tri tot nhat.
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2. PHUONG PHAP NGHIEN CUU vién Nhi Trung uvong niam 2020

. o - 17 loai khang sinh thugc 11 nhom khang sinh
2.1. Doi twgng nghién ciru

‘. . | o 2.2.3. Ngi d hién cii
D&i tugng nghién ciru: Tré em tir 0 dén 5 tudi (60 thang) g1 dung nghien cuu

diéu tri tai Bénh vién Nhi Trung wong trong thoi gian
nghién ctru, du ti€u chuan lya chon.

- Xac dinh kha nang nhay cam cia cac nhom khang
sinh va ting loai khang sinh vi phé cau bang may thir

2.2. Pia diém nghién ctru nhay cam ty dong

Khoa Vi sinh Bénh vién Nhi Trung vong.

2.3. Thoi gian nghién ctru

Tir thang 1/2018 dén 12/2019.

2.4. Phuwong phap nghién ciru

2.4.1. Thiét ké nghién ciru

Dé tai dugc thiét ké bang phuong phap nghién ciru mo
ta thuc nghiém tai labo [2].

2.4.2. C& mdu nghién ciru

- Toan by 164 tré em du tiéu chuan chan doan xac dinh
viém phoi don nhiém do phé cau khuén diéu tri tai Bénh

2.2.3. Cdc ky thudt ap dung trong nghién ciru

- K§ thuat nuéi ciy vi khuan, k¥ thuat Realtime PCR

- K¥ thuét danh gia d6 nhay cam ciia phé cau khuan véi

khéang sinh dugc thuc hién va doc trén may khang sinh

do tu dong .

- Céc s6 lidu duge phan tich bang cac phan mém thong
ké y sinh hoc Epidata 16.0 va Stata 30.0 [2].

3.KET QUA

3.1. Pic diém khang khang sinh ciia phé ciu

Bing 3.1: Tinh nhay cim khdng sinh ciia phé cau khudn (n =164)

Nhém . . . Téng sé Nhay Trung gian Khang
, . Tén khang sinh x 5 on . . .
khang sinh Mau thir nghiém S6 lwong, (%) S6 lwong, (%) S6 lwong, (%)
Penicillin G 132 58 (43,9) 74 (56,1) 0(0)
Penicillin Penicillin V 132 5(3,8) 30 (22,7) 97 (73,5)
Amoxicillin 40 38 (95) 1(2,5) 1(2,5)
Cefotaxim 162 93 (57,4) 43 (26,5) 26(16,1)
Cephalosporin
Ceftriaxon 162 99 (61,1) 30 (18,5) 33 (20,4)
Azithromycin 154 3(1,9) 1(0,7) 150(97.,4)
Macrolid Clarithromycin 68 1(L,5) 0(0) 67 (98,5)
Erythromycin 159 5@3,1) 0(0) 154 (96,9)
Sulfamid TMP/SMX 100 90 1(1) 90 (90)
Rifampin Rifampicin 45 45 (100) 0(0) 0(0)
Phenicol Chloramphenicol 100 81 (81) 0(0) 19 (19)
Cyclin Tetracyclin 64 17 (26,6) 0 (0) 47(73,4)
Glycopeptid Vancomycin 162 162 (100) 0(0) 0(0)
Oxazolidinon Linezolid 62 62 (100) 0(0) 0(0)
Levofloxacin 162 161 (99,4) 0(0) 1(0,6)
Quinolon
Ofloxacin 98 98 (100) 0(0) 0(0)
Lincosamid Clindamycin 64 34,7 0(0) 61(95,3)
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Phé cau khuén c6 ty 1¢ khang cao véi cac khang sinh
nhom macrolid (97,4% véi azithromycin, 98,53% voi
clarithromycin va 96,86% voi erythromycin), khang
89,8% v&1 trimethoprim/sulfamethoxazon, khang
95,31% véi clindamycin, khang 73,44% vi tetracyclin,

giam nhay cam véi cac khang sinh cephalosporin thé hé
thtr 3 (C3G): 41,56% khong nhay cam voi cefotaxim,
37,95% khong nhay cam véi ceftriaxon. Phé cau di
khéang véi cac khang sinh quan trong levofloxacin.

3.2. Phan bd ty 1é don khang va da khang ciia phé

19% khang vai chloramphenicol. Phé cau khuan giam
nhay cam véi penicillin, 56,06% khong nhay cam véi
penicillin G, 73,48% khang véi penicillin V. Tuy nhién
phé cu con nhay cam 95% v&i amoxicillin, nhay cam
100% véi rifampicin, linezolid, vancomycin. Phé cau

ciu khuin véi khang sinh

Vi 17 loai khang sinh thudc 11 nhém dugce thir nghiém
trén may tu dong voi 164 mau phé cau khuan, két qua
nhu sau:

Hinh 3.1: Dic diém khding theo nhém khdng sinh ciia phé cau khuén (n=164)

35 32.93

30 28.05
25
’}? 20
<«
»:I_». 15
10
6.09
5
1.22 l
0 |

Khang 1 Khang 2 Khang 3
nhom nhém nhom

S6 nhom khang sinh bi khang

25.61

5.49
. 0.61

Khéng 5 Khing 6
nhom nhom

Khang 4
nhom

Khéng
khang

C6 2 truong hop 2/164 (1,22%) phé cau khong khang  mat truong hop 1/164 (0,61%) khang it nhit mot khang
v6i khang sinh ndo. Khang it nhat mot khang sinh trong ~ sinh trong tit ca 6 nhém khang sinh.
3 nhom khéng sinh chiém ty 1é cao nhat (32,93%), c6

Hinh 3.2: Ty I¢ phé ciu khuin da khdng khdng sinh (n=164)

36%

64%

OKhong da khang khang sinh  MPa khang khang sinh

Phé cau khuan khang it nhdt mot khang sinh trong it nhat 3 nhém khang sinh chiém 64%, ty 1é da khang (khang it
nhét tir 2 nhom khang sinh tré 1én chiém 36%)
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Hinh 3.3: Phén bé theo MIC ciia penicillin G

s
& 30
&
20 17.42
13.64 ?
0 7.58 /
378 152 /
. &9 e
0.06 0.25 0.5 1 2 4

Gia tri MIC pg/ml

Phé cau khuan chua khang véi penicillin G nhung ty 1¢ trung gian chiém dén 56%. Nong d9 trc ché t6i thiéu MIC,
>2ug/l va MIC, =4 ng/l.,

Hinh 3.4: Phéin bo theo MIC ciia penicillin V

13.64

7.58
10 378 15

0.06 0.25 0.5 1 2
Gia tri MIC pg/ml

Phan bd phé cau khuan theo ndng d trc ché tdi thiéu xu hudng tré nén khang hoan toan trong thoi gian téi.
ctia penicillin V da dich han sang bén phai ctia hinh v&, MIC, = 2pg/l va MIC, = 4pg/l.
thé hién phé cau c6 ty 1¢ khang cao véi penicillin V,

Hinh 3.5: Phin bé theo MIC ciia amoxicillin

§ 20 275
ey N
. 20 %
125 %
10 Y \
25 2.5 \ N 25 25
R =~ \ \ P7A
0.12 0.25 Q.5 1 2 a4 8

Gia tri MIC (pg/ml)
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Phé cau nhay cam voi amoxicillin chiém ty 1& cao nhung xu huéng dang chuyén dich sang trung gian va khang.
MIC,, = 1pg/l, MIC, =2pg/l.

Hinh 3.6: Phin b6 MIC ciia cefotaxim

26.54

[N
o

Ty 1€ (%)

10

4.94 4.94 Q /
5
i @ @ § / 1.85
01 0.2 05 1 2 4 8
Gia tri MIC pg/ml

Phé cu di chuyén dan sang phia bén phai, nghia 14 sang trung gian va khang vé6i khang sinh cefotaxim. MIC, =
lug/l, MIC, = 4pg/l.

Hinh 3.7: Phén bé MIC ciia ceftriaxon

l: 4.32 4.94 %
, N N N
0.1 0.2 0.5 1 2

Gia tri MIC pg/ml

Xu huéng phé cu da chuyén dan sang trung gian va khang khang sinh ceftriaxon. MIC, = Iug/l, MIC = 4ug/l.

Hinh 3.8: Phéin boé MIC ciia chloramphenicol

60
50

40

g
@ 30
> 23
20 §
N 9
10 % 6
2 2 2
o R= N % w7 % 77
1 2 4 8 9 16 32

Gia tri MIC (ug/ml)
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C6 19% phé cau khang véi chloramphenicol. MIC, =2 pg/l, MIC = ug/l.

Hinh 3.9: Phan bé MIC ciia TMP/SMX

25

7

14

_

80

NN

320

Gia tri MIC (pg/ml)

Phé cau chuyén gan nhu hoan toan sang bén khang
voi khang sinh TMP/SMX. MIC, = 160 pg/l, MIC,
=320 pg/l.

4. BAN LUAN

4.1. Pic diém khang khang sinh cia phé ciu khuin

Qua phén tich khang sinh dd, chiing t6i thiy phé cu c6
ty 1 khang rat cao voi cac khang sinh nhom macrolid
(97,4% véi azithromycin, 98,5% véi clarithromycin va
96,9% v&i erythromycin), khang 90% vai trimethoprim/
sulfamethoxazon, khang 95,3% v¢i clindamycin, khang
73,4% voi tetracyclin, 19% khang véi chloramphenicol.
Phé cau giam nhay cam véi penicillin, 56,1% khong
nhay cam véi penicillin G, chi con 3,8% phé cau nhay
cam véi penicillin V. Tuy nhién phé cau con nhay ciam
95% vé&i amoxicillin, nhay cam 100% vd&i rifampin,
linezolid, vancomycin. Phé cdu giam nhay cam voi
cac khang sinh cephalosporin thé hé thir 3 (C3G):
57,4% nhay cam véi cefotaxim va 61,1% nhay cam voi
ceftriaxon. Phé cau da khang véi cac khang sinh quang
trong levofloxacin (khang 0,6%).

Jae-Hoon Song, Pham Hung Van va cong su (2004),
nghién ctru tinh trang khang khang sinh ctia phé cau
& 14 trung tim cua 11 nude chiu A va Trung Pong tir
thang 1 ndm 2000 dén thang 6 nam 2001, két qua thu
dugc 685 chung phé cau (Viét Nam 64 ching) ¢6 23%
la trung gian (MIC =0,12-1pg/ml), 29,4% khang véi
penicillin (MIC > 2 pg/ml), (Viét Nam, 20,6% la trung
gian va 71,4% la khang véi penicillin). Ty 1€ trung
gian va khang v6i amoxicillin lan luot 14 2,6% va 4,4%

(Viét Nam 14,3% va 22,2%). Ty 1€ trung gian va khang
voi ceftriaxon 1a 1,9% va 0,9% (Viét Nam 1a 9,5% va
3,2%). Ty 1€ trung gian va khang véi erythromycin la
1,8% va 53,1% (Viét Nam 1a 92,1% va 1,6%) [3].

Pham Hung Van va cdng su, nghién clru trong 2 nim
2010 va 2011, tai 11 Trung tam & ca 3 Mién cua Viét
Nam trong d6 ¢6 Bénh vién Nhi Trung wong. Két qua
thu dugc 206 ching phé ciu tir tré em, phé cau khang
99,5% voi azithromycin, 99% véi erythromycin, khang
96,1% voi TMP/SMX, khang 86,4% v6i clindamycin,
khang 81,6% vo6i tetracyclin, khang 68,4% vdi
chloramphenicol. Phé ciu con nhay cam véi penicillin,
chi c6 1% khang véi penicillin. Phé cau nhay cam 100%
v6i amoxicillin va v6i vancomycin. Phé ciu da khang
0,5% voi khang sinh quang trong levofloxacin [4].

Torumkuney D. va cong sy nghién ctru tinh trang khang
khang sinh ctia phé cau tir 2016-2018 & bon nudc Pong
Nam A trong d6 c¢6 Viét Nam, két qua thu duoc 161
ching phé cau & Viét Nam. Phé cau khang 93,8% véi
azithromycin, khang 96,3% voi clarythromycin, khang
95,7% véi erythromycin, khang 78,3% véi TMP/SMX.
Chi con 62,1% ching phé cdu nhay cam véi ceftriaxon.
Phé cau co 12% va 28% trung gian va khang véi
amoxicillin, phé cau giam nhay cam véi penicillin, c6
30,4% khong nhay cam véi voi penicillin G, chi con
1,2% nhay cam v&i penicillin V. D ¢6 10% chung phé
cau khang v6i khang sinh quan trong levofloxacin [5].

Két qua nghién ctru cta ching toi cling cho thay phé
cau khang véi 3 nhom khang sinh chiém ty 1é cao nhét
(32,93%), c6 mot trudng hop khang voi tit ca 6 nhoém
khang sinh (chiém 0,61%). Phé cdu da khang (khang it
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nhit 3 nhom khang sinh) chiém 64%.

Tac gia Mattias Larsson va cong su, nghién ctru tinh
da khang khang sinh cua vung nong thon Ba Vi trong
cac nam 1999, 2007 va 2014 thay ty 1é da khang khang
sinh ctia phé cau lan luot 1a 31%, 60% va 80% [6],
[7]. Nghién ctru cua tac gia Wang C. Y. Va cdng su
tai 10 bénh vién ¢ Trung Quéc vao nam 2016 co6 ty
1¢ da khang khang sinh cua phé cau 1a 46,1% & bénh
nhi ¢6 bénh phé cau xam nhap [8]. Mang ludi giam sat
tac nhan khang thudc chau A da thuc hién nghién ctu
giam sat tién ctru tai 60 bénh vién & 11 quéc gia chau A
tir nim 2008 dén 2009, phé cau da khang thudc chiém
59,3%, trong d6 & Trung Qudc 14 83,3% va & Viét Nam
1a 73,3% [9].

Ty 1¢ phé cau da khang khang sinh trong nghién ctru
ctia chiing t6i twong duong voi két qua nghién ctru cia
Mang ludi giam sat tac nhan khang thudc chau A, cao
hon két qua nghién ciru ctia tic gia Wang C. Y.. Két qua
nghién ciru cta ching t6i thip hon han két qua nghién
clru cuia tac gia Mattias Larsson do tac gia 1y diém ngat
pK/pD cua khang sinh penicillin va cefotaxim theo tiéu
chuin cii 13 0,06 - 2pg/ml va 0,5 - 2ug/ml, thip hon
trong nghién ctru cta ching t6i (tiéu chuidn méi, diém
ngit pK/pD ciia khang sinh penicillin G 1a 2 - 8pg/ml,
penicillin V 1a 0,06 - 2ug/ml va cefotaxim 1a 1 - 4pg/
ml). Tuy ty 1¢ da khang sinh cta phé cau khong giong
nhau tiy theo thoi gian va dia diém nghién ciru nhung
ty 1¢ nay hau hét trén 50% va cang ngay cang tang, la
mdi de doa 16n dén nén y té ciia toan thé gidi.

Phé cau da khang khang sinh lan dau tién dugc mo
ta vao nam 1977 tai Nam Phi sau d6 lan ra khap thé
gi6i. Phé cau khang vai khang sinh penicillin dong thoi
khang véi cac khang sinh nhom macrolid, clindamycin,
chloramphenicol, trimethoprim/sulfamethoxazon va
tetracyclin, tuy nhién phé ciu con nhay véi cac khang
sinh vancomycin, rifampin, imipenem. Tir d6 dan dén
pha v& nguyén tic sir dung khang sinh nhu st dung
ceftriaxon, clindamycin dé diéu tri viém tai gitra, sur
dung imipenem, vancomycin dé diéu tri viém phdi va
sir dung vancomycin, rifampin dé diéu tri viém mang
ndo mu [9]. Piéu nay lam tang 4p luc chon loc do st
dung khang sinh rong rii va tiép tuc dan dén tinh trang
khang khang sinh. Véan dé nay chi duoc giai quyét khi
chung ta thuc hién tdt cac bién phap phong bénh, dac
biét can phai nghién ciru, phét trién va sir dung véc xin
phé cau dé giam ty 1& bi bénh va giam ty 1& ngudi lanh
mang vi khuan, dong thoi can kiém soat tot viée sir dung
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khang sinh trong bénh vién ciing nhu ngoai cong dong.

Theo Trung tim dit lidu qudc gia vé phé cau cta Phap,
tir khi 4p dung chién lugc qudc gia vé quan 1y va st
dung khang sinh (nim 2001) va tir khi dua véc xin
phong chéng phé ciu vao chwong trinh tiém ching
mo rong (ndm 2003), ty 1& phé cau giam nhay cam véi
penicillin giam dan déu tir 52% vao nam 2003 xudng
21% vao nam 2014 [10].

4.2. Pic diém khang khang sinh ¢ tré em viém phoi
do phé cau

Kha ning nhay cam cua phé cau véi khang sinh
cefotaxim lién quan dén tudi cua tré bi viém phdi do phé
cau, tré dudi 2 tudi it nhay cam véi cefotaxim hon so
VGi tré tir 2 tudi tro 1én, véi p < 0,05. Tiém ching mo
rong khong day du lién quan c6 y nghia thong ké dén
tinh trang khang cefotaxim ctia phé cau véi p < 0,05, ty
1€ khang cefotaxim cao ¢ nhom tré tiém ching mé rong
khong day du (57,69%). Tiém véc xin phong phé cau
khong lién quan dén tinh nhay cam khang sinh ctia phé
cau véi cefotaxim, tuy nhién ty 1& khong tiém véc xin cao
0 cd 3 nhom nhay cam (95,70%), trung gian (93,02%) va
khang (96,15%) ctia phé cau véi cefotaxim.

5. KET LUAN

Phé cau khuan c6 ty 1¢ khang cao > 95% véi cac khang
sinh nhom macrolid, khang 90% véi cotrimoxazol,
khang 95,3% véi clindamycin. Phé cau khuan nhay
cam 43,9% vai penicillin G (MIC, =4 ug/ml), nhay
cam 57,4% véi cefotaxim (MIC = 4 pg/ml), nhay cam
61,1% voi ceftriaxon (MIC = 4 ug/ml), nhay cam 95%
v6i amoxicillin (MIC, = 2 pg/ml), nhay cam 100% v6i
rifampicin, linezolid, vancomycin. Phé cau da khang
khang sinh chiém 64%.. Két qua trén ciing cho thiy
phé cau khuan da khang voi nhiéu nhém khang sinh
véi ty 1€ cao, vi vay can lam khang sinh dd dé lua chon
khang sinh c6 d¢ nhay cam cao nhat dé diéu tri cho tré
em viém phdi do phé cau khuan.
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