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+DL�1LQK�7UDQ�7KL�����+RD�1JX\HQ�7KL���6RQ�'DR�1JRF���%LFK�+XH�1JX\HQ�7KL�

�
2YHUYLHZ��6��DXUHXV�bacteremia�(SAB)�progresses�severely,�can�lead�to�septic�shock�and�death.�6��DXUHXV�

is�increasingly�resistant�to�antibiotics.�Updating�antibiotic�resistance�characteristics�and�treatment�outcomes�
RI�6��DXUHXV�EDFWHUHPLD�KHOSV�GRFWRUV�SURYLGH�DSSURSULDWH�WUHDWPHQW��

2EMHFWLYHV��VWXG\�WR�GHVFULEH�WKH�DQWLELRWLF�UHVLVWDQFH�FKDUDFWHULVWLFV�RI�6��DXUHXV�DQG�HYDOXDWH�WKH�WUHDWPHQW�

RXWFRPHV�RI�6��DXUHXV�EDFWHUHPLD�SDWLHQWV�DW�WKH�1DWLRQDO�+RVSLWDO�IRU�7URSLFDO�'LVHDVHV��������������

6XEMHFWV�DQG�PHWKRGV��The�study�subjects� included�patients�≥�18� years�old,�diagnosed�with�6��DXUHXV�
EDFWHUHPLD�DW�WKH�1DWLRQDO�+RVSLWDO�IRU�7URSLFDO�'LVHDVHV�IURP�$SULO������WR�0DUFK�������H[FOXGLQJ�FDVHV�

ZLWK�SRVLWLYH�EORRG�FXOWXUH�UHVXOWV�IRU�PXOWLSOH�HWLRORJLHV��7KH�VWXG\�ZDV�D�FURVV�VHFWLRQDO�GHVFULSWLYH�DQDO\VLV��

$OO� VDPSOHV�ZHUH�VHOHFWHG�E\�D�FRQYHQLHQFH�PHWKRG��'DWD�ZHUH�DQDO\]HG�DQG�SURFHVVHG�XVLQJ�6366�����

VRIWZDUH�ZLWK�DSSOLHG�DOJRULWKPV�

5HVXOWV�DQG�FRQFOXVLRQV��6��DXUHXV�KDG�D�KLJK�UHVLVWDQFH�UDWH�WR�PDQ\�DQWLELRWLFV��056$�DFFRXQWHG�IRU�

�����PXOWL�UHVLVWDQW�EDFWHULD�DFFRXQWHG�IRU���������+RZHYHU��6��DXUHXV�VWUDLQV�ZHUH�VWLOO������VHQVLWLYH�WR�

YDQFRP\FLQ��OLQH]ROLG��WLJHF\FOLQH��QLWURIXUDQWRLQ��7KH�DYHUDJH�WUHDWPHQW�WLPH�ZDV�������“������GD\V�DQG�DOO�

SDWLHQWV�XVHG�DQWLELRWLFV�GXULQJ�WKH�HQWLUH�KRVSLWDOL]DWLRQ��7KH�UDWH�RI�LQLWLDO�DQWLELRWLF�SUHVFULSWLRQ�FRQVLVWHQW�

ZLWK�WKH�DQWLELRJUDP�ZDV��������7UHDWPHQW�UHVXOWV�GLG�QRW�LPSURYH�RU�ZRUVHQHG�ZDV�������

.H\ZRUGV��6��DXUHXV��EDFWHUHPLD��DQWLELRWLF�UHVLVWDQFH��

����1DWLRQDO�+RVSLWDO�IRU�7URSLFDO�'LVHDVHV

����8QLYHUVLW\�RI�0HGLFLQH�DQG�3KDUPDF\���9LHWQDP�1DWLRQDO�

8QLYHUVLW\��+DQRL

'DWH�RI�VXEPLVVLRQ�� � $XJXVW����������

'DWH�RI�UHYLHZHG�FRPSOHWLRQ�� $XJXVW����������

$FFHSWHG�GDWH�IRU�SROLFDWLRQ��� 1RYHPEHU���������

Responsibility�for� scienti৽c�content:�+DL�1LQK�7UDQ�7KL��
1DWLRQDO�+RVSLWDO�IRU�7URSLFDO�'LVHDVHV

7HO���������������(PDLO��GU�KDLQLQK#JPDLO�FRP

,1752'8&7,21�
6�� DXUHXV� bacteremia� (SAB)� has� a� severe�

SURJUHVVLRQ�� GDPDJLQJ� PDQ\� RUJDQV� OHDGLQJ� WR�

GDQJHURXV�FRPSOLFDWLRQV�RU�VHSWLF�VKRFN�DQG�GHDWK�

IRU� SDWLHQWV�� 6�� DXUHXV� VWUDLQV� DUH� LQFUHDVLQJO\�

resistant�to�antibiotics.�Updating�the�characteristics�
RI� DQWLELRWLF� UHVLVWDQFH� DV� ZHOO� DV� WKH� WUHDWPHQW�

RXWFRPHV� RI� 6$%� LV� YHU\� QHFHVVDU\� WR� SURYLGH� D�

scienti¿c� basis,� helping� doctors� make� appropriate�
WUHDWPHQW�GHFLVLRQV��7KHUHIRUH��ZH�FRQGXFWHG�D�VWXG\�

WR�GHVFULEH� WKH� DQWLELRWLF� UHVLVWDQFH� FKDUDFWHULVWLFV�

RI� 6�� DXUHXV� DQG� HYDOXDWH� WKH� WUHDWPHQW� RXWFRPHV�

RI� 6$%�SDWLHQWV� DW�1DWLRQDO�+RVSLWDO� IRU�7URSLFDO�

'LVHDVHV�������������

0(7+2'6�$1'�3$57,&,3$176
7KH�VWXG\�VXEMHFWV��All�patients�≥�18�years�old,�

GLDJQRVHG� ZLWK� 6�� DXUHXV� EDFWHUHPLD� DW� 1DWLRQDO�

+RVSLWDO� IRU� 7URSLFDO�'LVHDVHV� IURP�$SULO� ����� WR�

0DUFK� ������ H[FOXGLQJ� FDVHV� ZLWK� SRVLWLYH� EORRG�

FXOWXUH�UHVXOWV�IRU�PRUH�WKDQ���SDWKRJHQ�ZKLFK�ZDV�

6��DXUHXV��

6WXG\�PHWKRG��Cross-sectional�analysis.�
6DPSOH� VL]H� DQG� VDPSOH� VHOHFWLRQ�� 7RWDO�

sample� selection� by� convenience� method.� Collect�
LQIRUPDWLRQ� RQ� DQWLELRWLF� UHVLVWDQFH� FKDUDFWHULVWLFV�

RI� EDFWHULD� DQG� WUHDWPHQW� RXWFRPHV� RI� SDWLHQWV�

DFFRUGLQJ�WR�SUH�GHVLJQHG�UHVHDUFK�PHGLFDO�UHFRUGV��

%DFWHULDO�FXOWXUH��DQWLELRWLF�VXVFHSWLELOLW\�WHVWLQJ�DQG�
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MIC�determination�are�performed�at�the�Department�
RI� 0LFURELRORJ\� �� 0ROHFXODU� %LRORJ\�� 1DWLRQDO�

+RVSLWDO� IRU�7URSLFDO�'LVHDVHV� LQ�VWULFW�FRPSOLDQFH�

with�the�hospital's�ISO�procedures.�Colonies�growing�
RQ� WKH� FXOWXUH� PHGLXP� ZLOO� EH� *UDP� VWDLQHG� DQG�

automatically� identi¿ed� on� the� MALDI-TOF� MS�
system�(Bruker�Diagnostics,�Bremen,�Germany),�and�

DQWLELRWLF�VXVFHSWLELOLW\�WHVWLQJ�ZLOO�EH�DXWRPDWLFDOO\�

performed�on�the�Vitek�2�COMPACT�system�(Vitek�
2,�BioMérieux,�Marcy�L'Etoile,�France)�according�to�
CLSI�guidelines.

6WXG\�GDWD�ZHUH� DQDO\]HG�DQG�SURFHVVHG�XVLQJ�

6366������VRIWZDUH�ZLWK�DSSOLHG�DOJRULWKPV�

5(68/76�$1'�',6&866,21
'XULQJ�$SULO������WR�0DUFK����������HOLJLEOH�SDWLHQWV�ZHUH�UHFUXLWHG�LQWR�WKH�VWXG\��7KH�PHDQ�DJH�RI�

the�patients�in�the�study�was�54.38�±�17.99�years�(minimum�19�years,�maximum�90�years).�The�male�to�
IHPDOH�UDWLR�ZDV�����

Table�1.�$QWLELRWLF�UHVLVWDQFH�OHYHOV�RI�6��DXUHXV�VWUDLQV

Antibiotic�name 1
Antibiotic�resistance�levels

S�
n�(%)

I�
n�(%)

R�
n�(%)

3HQLFLOOLQ�* �� ������� � 82�(96.5)

2[DFLFOOLQ 75 9�(12.0) � ���������

(U\WKURP\FLQ 87 14�(16.1) 1�(1.1) 72�(82.8)

&OLQGDP\FLQ �� 14�(16.5) � 71�(83.5)

CiproÀoxacin 75 55�(73.3) � 20�(26.7)

LevoÀoxacin 71 56�(78.9) � 15�(21.1)

MoxiÀoxacin �� 45�(69.2) 1�(1.5) 19�(29.3)

'DSWRP\FLQ � 4�(100) � �

*HQWDPLFLQ �� 40�(71.4) � 16�(28.6)

9DQFRP\FLQ 87 87�(100) � �

Trimethoprim/sulfamethoxazole 87 63�(72.4) � 24�(27.6)

&HIHSLPH 27 1�(3.7) � 26�(96.3)

&HIWULD[RQH 27 3�(11.1) � 24�(88.9)

Ceftazidim � 3�(100) � �

&HIRWD[LPH �� 1�(4.2) � 23�(95.8)

&HISRGR[LPH 19 3�(15.8) � 16�(84.2)

&HIR[LWLQ 9 �������� � ��������

&HIGLQLU 18 1�(5.6) � 17�(94.4)

,PLSHQHP �� 1�(4) � 24�(96)

0HURSHQHP 27 1�(3.7) � 26�(96.3)

'R[\F\FOLQH 11 8�(72.7) � 3�(27.3)

0LQRF\FOLQH � 3�(75) � 1�(25)

7LJHF\FOLQH �� 60�(100) � �
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Antibiotic�name 1
Antibiotic�resistance�levels

S�
n�(%)

I�
n�(%)

R�
n�(%)

7HWUDF\FOLQH 73 22�(30.1) � 51�(69.9)

Linezolid �� 85�(100) � �

4XLQDSULVWLQ�GDIRSULVWLQ �� 46�(95.8) � �������

5LIDPSLQ �� 61�(95.3) 1�(1.6) 2�(3.1)

Piperacillin/tazobactam � ������ � ����

1LWURIXUDQWRLQ 41 41�(100) � �

&KORUDPSKHQLFRO � ������ � ����

&RPPHQWV��7KH� LVRODWHG�6��DXUHXV� VWUDLQV�ZHUH�UHVLVWDQW� WR�SHQLFLOOLQ�XS� WR��������7KH�056$�UDWH�

DFFRXQWHG� IRU������7KH�WKLUG�JHQHUDWLRQ�FHIDORVSRULQV�DQG�FDUEDSHQHPV�ZHUH�KLJKO\�UHVLVWDQW�� DOO�ZHUH�

resisted� for�>�90%.�The�quinolone�group�had�a� lower� resistance�rate,�<�30%�in�all�3�antibiotics�of� this�
JURXS��9DQFRP\FLQ��OLQH]ROLGH��W\JHF\FOLQH�DQG�QLWURIXUDQWRLQ�ZHUH�DOO������VHQVLWLYH��,Q�DGGLWLRQ��VRPH�

antibiotics�had�quite�low�resistance�rates�such�as�rifampin�2%,�quinapristin/dafopristin�5.3%.�Reports�on�
the�MRSA�rate�in�Vietnam�show�that�this�rate�has�increased�signi¿cantly�over�time.�A�study�5�years�ago�
at�108�Military�Central�Hospital�(2016�-�2018)�showed�that�MRSA�accounted�for�47.4%���,Q�UHFHQW�\HDUV��

reports� have�shown� that� this� rate�Àuctuates� around� 70%�-�80%����� ,Q�RXU�VWXG\��DVVHVVLQJ� WKH�DQWLELRWLF�

UHVLVWDQFH�VWDWXV�RI�6��DXUHXV�LQ�WKH�SHULRG��������������WKLV�UDWH�LV�XS�WR������7KLV�ZDV�SUHGLFWHG�SUREOHP�

EXW�VWLOO�YHU\�ZRUU\LQJ�

Table�2.�'UXJ�UHVLVWDQFH�FODVVLI\�RI�6��DXUHXV

Drug�resistance�classify Number��(N�=�93) Rate�(%)

Monodrug-resistant � ����

Multidrug-resistant�(MDR) ��� �89.24�

Extensively�drug-resistant�(XDR) � ����

Pandrug-resistant�(PDR) � �

Total �� ���

&RPPHQWV��0XOWLGUXJ�UHVLVWDQW�6��DXUHXV�VWUDLQV�DFFRXQWHG�IRU�WKH�KLJKHVW�SURSRUWLRQ�ZLWK�QHDUO\������

According� to� the� de¿nition� of� the�European� Society�of�Clinical�Microbiology� and� Infectious�Diseases�
(ESCMID),�MRSA�strains�are�all�multidrug-resistant�6��DXUHXV���,Q�RXU�VWXG\��WKH�056$�UDWH�ZDV������

7KXV��WKHUH�DUH�VWLOO�6��DXUHXV�VWUDLQV�WKDW�DUH�QRW�UHVLVWDQW�WR�PHWKLFLOOLQ�EXW�DUH�VWLOO�UHVLVWDQW�WR�DW�OHDVW���

dierent�groups�of�antibiotics.
Table�3.�0LQLPXP�LQKLELWRU\�FRQFHQWUDWLRQV��0,&��RI�VRPH�DQWLELRWLF�JURXSV

MIC�was�determined�for�10�isolated�6��DXUHXV�VWUDLQV�

Antibiotic Result�(µg/mL) Number�of�patients�(N�=�10) Rate�(%)

9DQFRP\FLQ

≤�0.5 � ��

1 � ��

� 1 10
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Antibiotic Result�(µg/mL) Number�of�patients�(N�=�10) Rate�(%)

Linezolide
1 � ��

� � ��

5LIDPSLQ ��� 10 10

7\JHF\FOLQH
0.12 9 90

��� 1 10

&RPPHQWV��The�number�of�S.�aureus�strains�with�vancomycin�MIC�=�2�µg/mL�accounted�for�10%,�MIC�
≤�0.5�µg/mL�accounted�for�50%,�MIC�=�1�µg/mL�accounted�for�40%.�Dierent�from�the�study�of�author�
1JX\HQ�7KL�7KDQK�+LHQ��when�examining�the�distribution�of�vancomycin�MIC�on�MRSA�strains�(n�=�49),�
it�showed�that�the�majority�of�cultures�had�MIC�≤�0.5�µg/mL�(61.2%),�38.8%�of�cultures�had�MIC�=�1�µg/
mL,�and�no�case�of�vancomycin�MIC�=�2�µg/mL�was�recorded.�A�2021�study�by�author�Ha�Nguyen�Y�Khue��
also�showed�that�MIC�=�2�µg/mL�accounted�for�a�low�percentage�(1.4%),�MIC�=�1.5�µg/mL�accounted�for�
0.5%,�MIC�=�1�µg/mL�accounted�for�92.5%,�MIC�≤�0.5�µg/mL�accounted�for�5.6%.�The�reason�for�this�
dierence�may�be�due�to�the�limited�number�of�6��DXUHXV�strains�evaluated�for�MIC�in�our�study.�There�are�
PRUH�DQG�PRUH�GRFXPHQWV�LQ�WKH�ZRUOG�UHSRUWLQJ�WKH�IDLOXUH�UDWH�ZKHQ�WUHDWLQJ�056$�ZLWK�YDQFRP\FLQ�

even�though�the�MIC�is�still�within�the�accepted�sensitivity�range�(≤�2�µg/mL).�The�study�by�Walraven�et�
al.�showed�the�possibility�of�vancomycin�failure�in�treating�MRSA�in�dierent�types�of�infections�with�a�
failure�rate�of�5%�when�MIC�vancomycin�=�1�µg/mL,�40%�when�MIC�vancomycin�=�1.5�µg/mL�and�nearly�
50%�when�MIC�vancomycin�=�2�µg/Ml���7KLV�UHVXOW�ZDUQV�RI�WKH�ULVN�RI�IDLOXUH�LQ�WUHDWLQJ�056$�DQG�DOVR�

ZDUQV�RI�WKH�SRVVLELOLW\�RI�YDQFRP\FLQ�UHVLVWDQW�6��DXUHXV�VWUDLQV�DSSHDULQJ�ZKHQ�YDQFRP\FLQ�LV�ZLGHO\�

XVHG�LQ�KRVSLWDO�WUHDWPHQW�DV�LW�LV�WRGD\�

Table�4.�$SSURSULDWHQHVV�RI�HPSLULFDO�DQWLELRWLFV�XVHG�FRPSDUHG�ZLWK�DQWLELRJUDP�UHVXOWV

Antibiotic

Number�of�patients�
initially�prescribed�
with�antibiotic�

susceptibility�test�
results

Suitable�for�the�culture�strain�
(sensitive/resistant)

S�(n,%) R�(n,%)

&HIHSLPH 1 � 1�(100)

&HIWULD[RQH � � 4�(100)

CiproÀoxacin � 3�(100) �

,PLSHQHP 1 � 1�(100)

LevoÀoxacin � ������ ����

Linezolid 16 16�(100) �

0HURSHQHP 11 1�(9.1) 10�(90.9)

9DQFRP\FLQ 41 41�(100) �

7RWDO�QXPEHU�RI�DQWLELRWLFV�SUHVFULEHG�
WLPHV

�� 65�(76.5) ���������

&RPPHQWV��7KH� UDWH� RI� LQLWLDOO\� SUHVFULEHG� DQWLELRWLFV� FRQVLVWHQW� ZLWK� WKH� UHVXOWV� RI� WKH� DQWLELRWLF�
VXVFHSWLELOLW\�WHVW�RXW�RI����SUHVFULEHG�DQWLELRWLFV�ZDV��������7KLV�UHVXOW�LV�VLPLODU�WR�WKH�VWXG\�E\�DXWKRU�
1JX\HQ�7KL�7KDQK�+LHQ���ZLWK� WKH� UDWH� RI� DJUHHPHQW� EHWZHHQ� HPSLULFDO� DQWLELRWLFV� DQG� WKH� UHVXOWV� RI�
WKH� DQWLELRWLF� VXVFHSWLELOLW\� WHVW�EHLQJ� �������$IWHU� WKH� UHVXOWV� RI� WKH�DQWLELRWLF� VXVFHSWLELOLW\� WHVW�ZHUH�
DYDLODEOH��RXU�VWXG\�IRXQG�WKDW������RI�SDWLHQWV�ZHUH�JLYHQ�DW�OHDVW�RQH�RI�WKH�WZR�DQWLELRWLFV��YDQFRP\FLQ�
and/or�linezolid,�in�which�the�number�of�patients�given�vancomycin�was�61/93�cases�and�the�number�of�
patients�given�linezolid�was�57/93�cases.
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Table�5.�'XUDWLRQ�RI�DQWLELRWLF�WUHDWPHQW

Number�of�days Number�(N�=�93) Rate�(%)

<�7�days 9 9.68

7�-�13�days �� �����

14�-�20�days �� 24.73

≥�21�days �� 30.11

$YHUDJH�WUHDWPHQW�WLPH 17.29�±�10.4

&RPPHQWV��$OO�SDWLHQWV�LQ�WKH�VWXG\�ZHUH�XVHG�DQWLELRWLFV�GXULQJ�WKH�ZKROH�KRVSLWDOL]DWLRQ��2I�ZKLFK��

the�proportion�of�patients�using�antibiotics�within�7�-�13�days�accounted�for�the�highest�proportion�(35.48%),�
followed�by�the�number�of�patients�using�antibiotics�for�3�weeks�or�more�(30.11%).�The�prescription�of�
DQWLELRWLF�WUHDWPHQW�GXUDWLRQ�GHSHQGV�PDLQO\�RQ�WKH�FOLQLFDO�UHVSRQVH�RI�WKH�SDWLHQW��VR�PRVW�JXLGHOLQHV�GR�

not�provide�a�speci¿c�number�of�days�to�maintain�antibiotics�for�the�patient.�In�this�study,�we�recorded�the�
ORQJHVW�FDVH�RI�DQWLELRWLF�XVH�ZDV�WKH�FDVH�ZLWK����GD\V�XVDJH�RU�OLQH]ROLG�

Table�6.�3DWLHQW�GLVFKDUJH�VWDWXV

Discharge�status
Remission/�
Complete�
Recovery

Not�improve/�
Gets�worse Death�in�hospital Total

1XPEHU 69 �� � 93

5DWH���� 74.2 ���� � 100

&RPPHQWV��������RI�SDWLHQWV�KDG�UHPLVVLRQ�RU�FRPSOHWH�UHFRYHU\��7KH�WUHDWPHQW�IDLOXUH�UDWH�ZDV�������

DQG�WKHUH�ZHUH�QR�GHDWKV�LQ�WKH�KRVSLWDO��7KLV�UHVXOW�LV�VLPLODU�WR�WKH�VWXG\�RI�DXWKRU�1JX\HQ�7KL�7KDQK�

+LHQ��with�74.6%�of�patients�successfully�treated�(cured;�improved,�reduced�disease)�and�25.4%�of�patients�
failed�treatment�(no�change;�severe�illness�requiring�discharge;�death).�The�study�of�Allan�et�al.��IRXQG�WKDW�
the�overall�mortality�rate�was�34%�and�was�not�signi¿cantly�higher�in�patients�with�community-acquired�
6��DXUHXV�EDFWHUHPLD�FRPSDUHG�WR�SDWLHQWV�ZLWK�KRVSLWDO�DFTXLUHG�6��DXUHXV�EDFWHUHPLD�

DQWLELRWLF� UHVLVWDQFH� LQ� SDWLHQWV� ZLWK� EDFWHUHPLD�

FDXVHG� E\� 6WDSK\ORFRFFXV� DXUHXV� WUHDWHG� DW� ����

0LOLWDU\�+RVSLWDO� IURP� ����� WR� ������ -RXUQDO� RI�

108�Clinical�Medicine.

2.� Trinh�Thi�Hang,�N.H.C.,�Hoang�Thi�Hai�Yen�
et�al.�(2022).�Study�on�the�rate�and�some�antibiotic�
UHVLVWDQFH� FKDUDFWHULVWLFV� RI� 6WDSK\ORFRFFXV�

DXUHXV� LVRODWHG� IURP� FOLQLFDO� VSHFLPHQV� DW� 9LHW�

Tiep� Hospital� (January� 2020� -� December� 2020).�
9LHWQDP�0HGLFDO�-RXUQDO�

��� 9R� 7KL� +D�� 1�7�7�+��� /H� 7KL� 7KX� 1JDQ�

et� al.� (2023).� Survey� on� antibiotic� resistance� of�
6WDSK\ORFRFFXV� VWUDLQV� DW� 1JX\HQ� 7UL� 3KXRQJ�

+RVSLWDO� LQ� WKH� SHULRG� ����� �� ������ 9LHWQDP�

0HGLFDO�-RXUQDO�

&21&/86,216
6�� DXUHXV� KDV� D� KLJK� UHVLVWDQFH� UDWH� WR� PDQ\�

DQWLELRWLFV��056$� DFFRXQWV� IRU� �����PXOWL�UHVLVWDQW�

6�� DXUHXV� DFFRXQW� IRU� �������� +RZHYHU�� 6�� DXUHXV�

VWUDLQV� DUH� VWLOO� FRPSOHWHO\� VHQVLWLYH� WR� YDQFRP\FLQ��

OLQH]ROLG�� WLJHF\FOLQH�� QLWURIXUDQWRLQ�� 7KH� DYHUDJH�
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