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0LQK�3KXRQJ�1JX\HQ���4X\HW�7KDQJ�9X���+LHQ�1JX\HQ�7KL���

$QK�+RQJ�1JX\HQ�7KL���0LQK�+RD�/H�1JX\HQ���4XRF�7RDQ�/XX��

�
2EMHFWLYHV�� Characteristics� of� the� Dengue� virus� serotypes� by� Realtime� PCR� method� in� Dengue�

KHPRUUKDJLF�IHYHU�SDWLHQWV�DQG�FRPSDULQJ�WKH�VLPLODULW\�EHWZHHQ�WKH�UHVXOWV�RI�WKH�'HQJXH�YLUXV�VHURW\SH�

testing�using�the�Realtime�PCR�method�with�the�NS1�rapid�test�technique�on�Dengue�hemorrhagic�fever�
SDWLHQWV�LQ�4XDQJ�1LQK�3URYLQFH�IURP��������������

6XEMHFWV�DQG�PHWKRGV��$�UHWURVSHFWLYH�VWXG\�RI�WKH�VWDWLVWLFDO�UHSRUWV�RQ�����SDWLHQWV�VXVSHFWHG�RI�KDYLQJ�

Dengue�fever�were�collected�at�the�Center�for�Disease�Control�in�Quang�Ninh�Province�from�2022�-�2023,�
FURVV�VHFWLRQDO�VWXG\��

5HVXOWV�� 3DWLHQWV� LQIHFWHG�ZLWK� '(19��� ��� �� DFFRXQWHG� IRU� ������� ������� ������ UHVSHFWLYHO\��7KH�

distribution�of�DENV1�type�by�region,�DENV1�in�the�central�region�(Ha�Long,�Cam�Pha)�(46%)�and�western�
region�(Uong�Bi,�Dong�Trieu,�Quang�Yen)�(41%)�predominates�over�the�eastern�region�and�island�districts;�
DENV2�type�is�higher�in�the�western�region�(39.1%)�than�the�central�region�(33.7%).�The�distribution�of�
DENV�types�by�subjects�(≤�15�years�old,�>�15�years�old,�man�and�women)�and�by�time,�clinical�grade,�
and�occupational�group�did�not�di򯿿er.�Overall�sensitivity�and�speci¿city�of�the�rapid�test�were�93.19%�and�
96.92%�with�95%�CI.�Positive�predictive� value� (PPV)� is:�99.09%,�negative�predictive�value� (NPV)� is:�
79.74%�with�95%�CI.�The�positive�rate�of�rapid�test�was�found�to�be�higher�at�cut-o򯿿�period�value�≤�25.�
The�similarity�calculated�by�Cohen's�Kappa�coe൶cient�was�83.6%.�

&RQFOXVLRQV��Three� types� of�DENV�were� detected,� of�which�DENV1�had� the� highest� rate� (59.1%)�
followed�by�DENV�2�(39.1%),�DENV�4�accounted�for�a�very�low�rate�(1.7%).�The�NS1�rapid�antigen�test�
FDQ�EH�XVHG�DV�D�YHU\�JRRG�VFUHHQLQJ�WHVW�WR�LGHQWLI\�'HQJXH�YLUXV�LQIHFWLRQ�VWDWXV�

.H\ZRUGV��Dengue�virus,�DENV�serotypes,�NS1�Rapid�antigen�detection,�Realtime�PCR�typing.

����7KH�&HQWHU�IRU�'LVHDVH�&RQWURO�LQ�4XDQJ�1LQK�SURYLQFH

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

����+DQRL�8QLYHUVLW\�RI�3XEOLF�+HDOWK

'DWH�RI�VXEPLVVLRQ�� � -XQH���������

'DWH�RI�UHYLZHG�FRPSOHWLRQ�� -XO\���������

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

Responsibility�for�scienti৽c�content:�0LQK�3KXRQJ�1JX\HQ��

7KH�&HQWHU�IRU�'LVHDVH�&RQWURO�LQ�4XDQJ�1LQK�SURYLQFH

7HO��������������(PDLO��SKXRQJVNVVTQ#JPDLO�FRP

,1752'8&7,21�
Dengue�hemorrhagic�fever�(DHF)�is�a�very�dangerous�

DFXWH�YLUDO�LQIHFWLRXV�GLVHDVH��VSUHDG�IURP�VLFN�WR�KHDOWK\�

SHRSOH� PDLQO\� WKURXJK� WKH� IHPDOH�PRVTXLWRHV�$HGHV�

DHJ\SWL�DQG�$HGHV�DOERSLFWXV�LQIHFWHG�ZLWK�WKH�YLUXV��7KH�

FDXVDWLYH�DJHQW�LV�WKH�'HQJXH�YLUXV�RI�WKH�)ODYLYLULGDH�

family,�which�consists�of�4�di򯿿erent�serotypes:�DEN-1,�
DEN-2,�DEN-3,�DEN-4.�There�is�no�speci¿c�treatment�
IRU� WKH�GLVHDVH�DQG� WKHUH�LV�QR�YDFFLQH�WR�SUHYHQW� WKH�

disease,� the� current� e򯿿ective� prevention� and� control�
PHDVXUHV�DUH�WR�SUHYHQW�DQG�FRQWURO�WKH�YHFWRU�DV�ZHOO�

DV� UHO\�RQ� GLDJQRVWLF� WHVWV� IRU�'HQJXH� IHYHU���'(19�

serotypes�are�distributed�di򯿿erently�across�geographic�
UHJLRQV�DQG�KDYH�DOWHUQDWLQJ�SDWKRJHQLF�UROHV�RYHU�WLPH�

DQG� E\� UHJLRQ�� 7KH�FOLQLFDO�PDQLIHVWDWLRQV� FDXVHG� E\�

WKH� '(19� W\SHV� DUH� UHODWLYHO\� VLPLODU�� +RZHYHU�� WKH�

ULVN�RI�VHYHUH�'HQJXH�KHPRUUKDJLF�IHYHU�DQG�VHFRQGDU\�

Dengue�hemorrhagic�fever�is�di򯿿erent�between�DENV�
W\SHV��
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6XEMHFWV�� 3DWLHQWV� VXVSHFWHG� RI� KDYLQJ� 'HQJXH�

IHYHU� DUH� SUHOLPLQDULO\� GLDJQRVHG�ZLWK�'HQJXH� IHYHU�

LQ� WKH� FRPPXQLW\�� KRVSLWDOL]HG�DQG� WUHDWHG� DW�GLVWULFW�

KRVSLWDOV�DQG�KHDOWK�FHQWHUV�LQ�4XDQJ�1LQK�SURYLQFH�

7LPH��From�01/1/2022�to�31/12/2023.�

Research� location:� 'HSDUWPHQW� RI� 0LFURELRORJ\�

DQG�+HPDWRORJ\�/DERUDWRU\��4XDQJ�1LQK� 3URYLQFLDO�

Center�for�Disease�Control.

0HWKRGV

6WXG\�GHVLJQ��Cross-sectional�retrospective�study.

Sample� size� and� sample� selection�method:�$OO�
SDWLHQWV�ZHUH� DVVLJQHG� WR� GR� ERWK� WKH�'(19� UHDO�

time�PCR�test�and�the�NS1�rapid�test�at�the�same�time,�
speci¿cally�300�samples�that�met�the�standards.

Select�the�entire�template:�$OO�VXVSHFWHG�'HQJXH�
FDVHV� PRQLWRUHG� DQG� WUHDWHG� KDYH� D� SHUPDQHQW�

DGGUHVV�LQ�4XDQJ�1LQK�SURYLQFH��ZLWK�WKH�RQVHW�RI�WKH�

GLVHDVH�IURP�-DQXDU\���������WR�'HFHPEHU����������

and�are�designated�as�both�NS1�and�Realtime�PCR�
UDSLG� WHVW� WHFKQLTXHV��3URFHHG� WR� VHOHFW� DOO�GRVVLHUV�

on� the�software�of�Circular�54/2015/TT-BYT�dated�
28/12/2015� of� the�Ministry� of� Health3� and� patient�
LQIRUPDWLRQ� RQ� WKH� ERRN� RI� GLVHDVH� WHVW� UHVXOWV� DW�

WKH� 'HSDUWPHQW� RI� 0LFURELRORJ\� DQG� +HPDWRORJ\�

Laboratory,� Quang� Ninh� Provincial� Center� for�
Disease�Control.

Research� material:� 3DWLHQW� VWDWLVWLFDO� UHSRUW��
collected�at�the�Center�for�Disease�Control�of�Quang�
1LQK� SURYLQFH�� ���� SDWLHQWV� VXVSHFWHG� RI� KDYLQJ�

'HQJXH�KHPRUUKDJLF�IHYHU�ZHUH�VDPSOHG�DQG�WHVWHG�

for� DENV� serotype� by� realtime� PCR� method� and�
NS1� rapid�test�at� the�Center�for�Disease�Control�of�
4XDQJ�1LQK�SURYLQFH�

'DWD�PDQDJHPHQW�DQG�DQDO\VLV��$FFRUGLQJ�WR�WKH�

ELRPHGLFDO�VWDWLVWLFDO�PHWKRG�XVLQJ�6366����VRIWZDUH��

excel� 2019.� Using� the� Chi� squared� test� algorithm�
(χ2),�the�di򯿿erence�was�statistically�signi¿cant�when�
p�<�0.05.�The�Kappa� test�was�used� to� compare� the�
similarity�of�test�results�using�the�realtime�PCR�tube�
PHWKRG�DQG�WKH�16��UDSLG�WHVW�

'HQJXH� GLDJQRVWLF� WHVWV� KHOS� GHWHUPLQH� WKH�

SUHVHQFH�RI�SDWKRJHQLF�YLUXVHV�RU�DQWLYLUDO�DQWLERGLHV�

LQ�WKH�EORRG��7KH� WHVWV�FRPPRQO\�XVHG� WR�GLDJQRVH�

'HQJXH� IHYHU� DUH� UDSLG� WHVWV�� 16��� ,J0� DQWLERGLHV�

and�IgG�antibodies,�ELISA�tests,�semi-cage�RT-PCR�
tests,� and� Realtime� RT-PCR� type� tests��� 7KH� UHDO�
time�PCR�test�is�considered�the�gold�standard�in�the�
GLDJQRVLV� RI�'HQJXH� YLUXV� LQIHFWLRQ��� 7KLV� WHVW� FDQ�

GHWHFW���'(19�WXEHV�LQ�D�VLQJOH�UXQ��7KH�16��DQWLJHQ�

UDSLG�WHVW�KDV�WKH� DGYDQWDJH�RI�EHLQJ�FRQYHQLHQW�WR�

XVH��JLYLQJ�TXLFN�UHVXOWV�ZLWKLQ����PLQXWHV��DQG�WKH�

cost� is�lower�than�the�real-time�PCR�test.�The�NS1�
rapid�test�result�gives� the�best� result�<�5�days�from�
WKH�VWDUW�GDWH��+RZHYHU��UDSLG�WHVWV�FDQQRW�GLVWLQJXLVK�

EHWZHHQ�SDWKRJHQLF�VHURW\SHV��DQG�GHWHFW�DQWLERGLHV�

DJDLQVW�'HQJXH�YLUXV��VR�LW� LV�QHFHVVDU\�WR�FRPELQH�

WKH�16��UDSLG�WHVW�ZLWK�RWKHU�WHVWV�VXFK�DV�5HDO�7LPH�

PCR�and�ELISA�to�accurately�diagnose�Dengue�virus�
LQIHFWLRQ�

,Q�WKH�IDFH�RI�WKH�FRPSOLFDWHG�VLWXDWLRQ�RI�'HQJXH�

IHYHU�LQ�4XDQJ�1LQK�SURYLQFH��UDSLG�GLDJQRVWLF�WHVWV�

for�patients�with�Dengue�fever�and�identi¿cation�of�
SDWKRJHQLF� VHURW\SHV� SOD\� VHYHUDO� LPSRUWDQW� UROHV�

LQ� WKH� SURJQRVLV� DQG� PRQLWRULQJ� DQG� WUHDWPHQW� RI�

patients�with�Dengue�hemorrhagic� fever.�Currently,�
the� Quang� Ninh� Provincial� Center� for� Disease�
Control�is�simultaneously�implementing�2�diagnostic�
WHFKQLTXHV�IRU�'HQJXH�)HYHU��QDPHO\�WKH�16��UDSLG�

test�and�the�Realtime�PCR�test.�The�survey�of�Dengue�
KHPRUUKDJLF� VWUDLQV� FLUFXODWLQJ� LQ� 4XDQJ� 1LQK�

SURYLQFH�DORQJ�ZLWK�WKH�HYDOXDWLRQ�RI�WKH�VLPLODULW\�RI�

WHVW�UHVXOWV�EHWZHHQ�WKH�DERYH���PHWKRGV�LV�QHFHVVDU\�

WR� PDNH� FOLQLFDO� UHFRPPHQGDWLRQV� RQ� WKH� SUDFWLFH�

DV�ZHOO�DV�WKH�XVH�RI�WKH�UHVXOWV�LQ�WKH�PRVW�DFFXUDWH�

and� e򯿿ective� way,� thereby� strengthening� disease�
SUHYHQWLRQ�DQG�FRQWURO�LQ�WKH�ORFDOLW\��,Q�4XDQJ�1LQK��

WKHUH� DUH� PDQ\� VWXGLHV� RQ� 'HQJXH� +HPRUUKDJLF�

)HYHU�EXW�PDLQO\�OHDUQ�DERXW�WKH�GLVHDVH�DQG�WKH�YLUXV�

WKDW� WUDQVPLWV� WKH�GLVHDVH�� WKHUH� LV�OLWWOH� UHVHDUFK�RQ�

WKH�VHURW\SH�DQG�FRPSDUH�WKH�VLPLODULW\�RI�WHVW�UHVXOWV�

EHWZHHQ� WKH� �� GLDJQRVWLF� WHVW� PHWKRGV� IRU� 'HQJXH�

+HPRUUKDJLF� )HYHU��7KHUHIRUH�� LQ� RUGHU� WR� LPSURYH�

WKH� TXDOLW\� RI� 'HQJXH� YLUXV� GLDJQRVLV� TXLFNO\�

DQG� DFFXUDWHO\�� ZH� FRQGXFWHG� WKLV� VWXG\� ZLWK� WZR�

objectives:� Characteristics� of� serotype� distribution�
DQG� FRQVHQVXV� OHYHO� RI� 'HQJXH� YLUXV� GLDJQRVWLF�

WHVW�UHVXOWV�LQ�'HQJXH�KHPRUUKDJLF�IHYHU�SDWLHQWV�LQ�

4XDQJ�1LQK�SURYLQFH�LQ������
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5(68/76
&KDUDFWHULVWLFV�RI�VHURW\SH�GLVWULEXWLRQ�RI�'HQJXH�YLUXV

Table�1.�'HQJXH�YLUXV�LVRODWLRQ�UHVXOWV

�������Time�
'(19�
type

Year�2022 Year�2023 Total
p

Quantity Ratio�% Quantity Ratio�% Quantity Ratio�%

DENV1 �� ���� 75 61.5 139 59.1

0.752
'(19� 47 41.6 �� 36.9 92 39.1
'(19� � ��� � ��� �

'(19� � 1.8 � 1.6 � 1.7
Total ��� ��� ��� ��� ��� ���

&RPPHQWV��,Q���\HDUV��WKHUH�ZHUH�����FDVHV�RI�WKH�GLVHDVH�ZKRVH�EORRG�VDPSOHV�ZHUH�WDNHQ�DV�WHVWV�WR�

GHWHUPLQH�WKH�VHUXP�W\SH�RI�'HQJXH�YLUXV��7KH�UHVXOWV�VKRZ�WKDW�WKHUH�DUH���W\SHV�RI�'HQJXH�YLUXV��QDPHO\�

'(19���'(19���'(19��FLUFXODWLQJ�LQ�4XDQJ�1LQK�SURYLQFH��,Q�ZKLFK��'(19��DFFRXQWHG�IRU�WKH�KLJKHVW�

rate�(59.1%),�the�lowest�was�DENV4�with�a�rate�(1.7%).�

In�2023,�the�circulation�of�type�DENV1�(61.5%)�is�higher�than�in�2022�(56.6%).�Type�DENV2�in�2022�
(41.6%)� is�higher� than� in�2023� (36.9%).�However,� the� prevalence�of� the�DENV�type�over� time�was� not�
statistically�signi¿cant�with�p�>�0.05.

Table�2.�'LVWULEXWLRQ�RI�'(19�W\SHV�DFFRUGLQJ�WR�VWXG\�VXEMHFWV

��������DENV�type�
�
Characteristic

'(19� '(19� Other�DENV
pQuantity Ratio�% Quantity Ratio�% Quantity Ratio�%

$JH�
JURXS

≤�15�age 12 ���� 10 ���� � ���
�����

>15�age 127 59.6 �� ��� 1.9

6H[
0DOH 76 54.7 61 43.9 � 1.4

0.198
)HPDOH �� ���� 31 ���� � 2.1

Total ��� ��

&RPPHQWV��The�prevalence�of�DENV1�infection�in�children�(≤�15�years)�was�54.5%,�lower�than�in�people�
>�15�years�(59.6%).�The�prevalence�of�DENV2�infection�in�children�was�45.5%,�higher�than�in�people�>�15�
years�of�age�(38.5%),�but�the�di򯿿erence�was�not�signi¿cant�with�p�>�0.05.�The�prevalence�of�DENV1�infection�
in�females�(65.6%)�was�higher�than�in�males�(54.7%).�But�the�prevalence�of�DENV2�infection�in�men�(43.9%)�
was�higher�than�in�women�(32.3%),�a�statistically�signi¿cant�di򯿿erence�of�p�>�0.05.

Ethics� considerations:� 7KLV� VWXG\� LV� EDVHG�
RQ� WKH� PHGLFDO� UHFRUGV� RI� SDWLHQWV� VXVSHFWHG� RI�

'HQJXH� )HYHU�� VDPSOHV� DUH� WDNHQ� WR� VHUYH� WKH�

FRUUHFW� GLDJQRVLV� RI� 'HQJXH� )HYHU� DQG� WUHDWPHQW�

of� the� disease� in� accordance� with� the� hospital's�
SURFHGXUHV��7KH�VWXG\�GLG�QRW�KDUP�WKH�SDWLHQW�DQG�

the�patient's�family.�The�study�was�submitted�to�the�
Ethics�Committee�of�the�University�of�Public�Health�
for� review� and� approval.� Decision� No.� 67/2024/
YTCC-HD3�dated�April�11,�2024,�approving�ethical�
LVVXHV�%LRPHGLFDO�UHVHDUFK��2EMHFWLYH�DQG�KRQHVW�LQ�

HYDOXDWLQJ�DQG�SURFHVVLQJ�GDWD�
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Table�3.�'LVWULEXWLRQ�RI�SDWLHQWV�DFFRUGLQJ�WR�$67

����������DENV�type�
�
Location

Year�2022 Year�2023 Total
pQuantity Ratio�% Quantity Ratio�% Quantity Ratio�%

&HQWUDO�5HJLRQ �� ���� 31 33.7 � ���

�����
:HVWHUQ�5HJLRQ �� 41.7 �� 39.1 1 ����

(DVWHUQ�5HJLRQ 16 11.5 �� 23.9 � ���

,VODQGV�'LVWULFWV 1 0.7 � ��� 1 ����

Total ��� �� �

1RWHV

(DVWHUQ�5HJLRQ��0RQJ�&DL�&LW\��%LQK�/LHX�'LVWULFW��+DL�+D�'LVWULFW��'DP�+D�'LVWULFW��7LHQ�<HQ�'LVWULFW��%D�

&KH�'LVWULFW��

&HQWUDO�5HJLRQ��+D�/RQJ�&LW\��&DP�3KD�&LW\��

:HVWHUQ�5HJLRQ��8RQJ�%L�&LW\��'RQJ�7ULHX�7RZQ��4XDQJ�<HQ�7RZQ�

,VODQG�GLVWULFWV��9DQ�'RQ�'LVWULFW��&R�7R�'LVWULFW��

&RPPHQWV��The�distribution�of�DENV1�type�in�the�central�region�accounted�for�the�highest�proportion�(46.0%),�
to�the�western�region�(41.7%),�and�the�lowest�was�in�the�island�district�area�(0.7%).�In�contrast,�the�distribution�of�
DENV2�type�in�the�Western�region�accounted�for�the�highest�proportion�(39.1%),�the�central�region�accounted�for�
(33.7%),�then�the�Eastern�region�accounted�for�(23.9%),�and�the�lowest�was�the�island�district�area�(3.3%).�The�
di򯿿erence�was�statistically�signi¿cant�(p�<�0.05).

6LPLODULW\�RI�VHUXP�WXEH�WHVW�UHVXOWV�E\�3&5�DQG�16��PHWKRGV

Table�4.�Dengue�virus�positivity�rate�by�rapid�test�and�real-time�PCR

Results
Quick�test�NS1 Realtime�PCR

Q � Q �
Negative 79 ���� �� 21.7
Positive 221 73.7 ��� 78.3
Total ��� ��� ��� ���

&RPPHQWV��7KH�SRVLWLYH�UDWH�RI�'HQJXH�YLUXV�E\�UDSLG�WHVW�PHWKRG�RQ�����VWXG\�VXEMHFWV�VKRZHG�WKDW�WKH�

number�of�samples�with�positive�results�was�221�samples�(73.7%),�the�number�of�samples�with�negative�results�
was�79�samples�(26.3%).�

The�positive�rate�of�Dengue�virus�by�Real-Time�PCR�test�method�on�300�study�subjects�showed�that�the�
number�of�samples�with�positive�results�was�235�samples�accounting�for�(78.3%),�the�number�of�samples�with�
negative�results�was�65�samples�accounting�for�(21.7%).

Table�5.�Dengue�virus�positivity�rate�by�rapid�test�and�real-time�PCR

Realtime�PCR
Quick�test�NS1 Positive Negative Total

Negative 219 � 221
Positive 16 �� 79
Total ��� �� ���
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&RPPHQWV��The�sensitivity�of�the�NS1�antigen�rapid�test�compared�to�the�real-time�PCR�test�was�93.19%,�the�
speci¿city�was�96.92%,�the�positive�predictive�value�(PPV)�was:�99.09%,�the�negative�predictive�value�(NPV)�
was:�79.74%.�The�KAPPA�coe൶cient�=�0.836�shows�that�the�NS1�antigen�rapid�test�and�the�real-time�PCR�for�
'HQJXH�YLUXV�VHURW\SLQJ�KDYH�D�YHU\�KLJK�VLPLODULW\�

Table�6.�7KH�SRVLWLYH�UDWH�E\�DQWLJHQ�UDSLG�WHVW�FRPSDUHG�WR�WKH�&7�YDOXH�GHWHUPLQHG�
by�the�RT-PCR�technique

��������������������Quick�test�NS1�
CT�value

Negative Positive Total
Q � Q � Q �

���� � ��� �� 100 �� 100
20�-�25 � ��� 96 100 96 100
25.1�-�30 1 ��� �� 98.0 51 100
30.1�-�35 � 18.8 �� 81.3 �� 100
!��� 9 69.2 � ���� 13 100
Total �� ��� ���

&RPPHQWV��With�a�CT�value�≤�25,�the�NS1�antigen�rapid�test�detects�100%,�with�a�CT�value�of�25.1-30.0�
the�detection�rate�is�98.0%.�The�detection�rate�decreased�with�samples�with�higher�CT�values,�namely�81.3%�
and�30.8%,�respectively,�the�detection�rate�of�Dengue�virus�on�samples�with�CT�values�of�30�<�CT�≤�35�and�CT�
>�35.�If�we�consider�samples�with�CT�values�≤�30,�there�are�2%�of�false-negative�cases�with�antigen�rapid�tests.

������� ����� UHVSHFWLYHO\��� +RZHYHU�� DFFRUGLQJ�

WR� DQRWKHU� VWXG\� E\�1JX\HQ�7KL�7X\HW�9DQ� HW� DO��

(2022)�in�the�Central�Highlands�region�in�the�period�
IURP� ����� WR� ������ WKH� UHVXOWV� VKRZ� WKDW� LQ� WKH�

Central�Highlands,�there�are�all�4�types�of�DENV,�of�
ZKLFK�'(19���DFFRXQWV�IRU�WKH�KLJKHVW�SURSRUWLRQ�

(47.48%),�followed�by�DENV-1�(38.15%);�DENV-
4�(12.97%)�is�the�lowest�is�DENV-3�(1.40%)��

2WKHU� VWXGLHV� LQ�$VLD�KDYH�DOVR�VKRZQ� WKDW� WKH�

FLUFXODWLRQ�RI�'HQJXH�YLUXV�VHURW\SHV�YDULHV�IURP�

UHJLRQ� WR� UHJLRQ��$� VWXG\� LQ� ,QGRQHVLD� LQ� WKH� FLW\�

RI�0DNDVVDU��6RXWK�6XODZHVL�� IURP������WR�������

IRXQG� WKDW� '(19��� ZDV� WKH� PRVW� FRPPRQ� IRUP�

(41%),� followed� by� DENV-2� (31%),� DENV-3�
(20%)�and�DENV-4�(7%)���+RZHYHU��DQRWKHU�VWXG\�
in� Sri� Lanka� by� Dinuka�Ariyaratne� et� al.� (2022)�
showed� that� DENV-1� (15.2%),� DENV-2� (68.9%)�
and�DENV-3�types�were�(15.8%),�and�no�cases�of�
'(19��� LQIHFWLRQ�ZHUH� UHFRUGHG���7KH� UHDVRQ� IRU�

this�di򯿿erence�is�that�the�serotypes�of�the�Dengue�
virus�circulate�in�di򯿿erent�years��

,Q� WKLV� VWXG\�� WKH� UHVXOWV� LQ�7DEOH� �� VKRZ� WKDW�

subjects�≤�15�years�old�have�a�lower�rate�of�DENV1�

',6&866,216
7KH� GLVWULEXWLRQ� RI� WKH� 'HQJXH� YLUXV� VHURW\SH�

YDULHV�IURP�\HDU�WR�\HDU��IURP�UHJLRQ�WR�UHJLRQ���7KH�

UHVXOWV�LQ�WDEOH���VKRZ�WKDW�LQ���\HDUV�IURP������DQG�

�����LQ�4XDQJ�1LQK�SURYLQFH��WKHUH�LV�D�FLUFXODWLRQ�

RI���VHURW\SHV��'(19���'(19���'(19��

2I� WKH� �� VHURW\SHV� FLUFXODWLQJ� DW� WKH� VWXG\�

VLWH�� '(19�� DFFRXQWHG� IRU� WKH� PDLQ� SURSRUWLRQ�

(59.1%),� followed� by� DENV2� (39.1%),� and�
'(19�� DFFRXQWHG� IRU� D� YHU\� ORZ� SURSRUWLRQ�

(1.7%).�Virological� surveillance� results� in� the�last�
QHDUO\���GHFDGHV�KDYH�DOVR� UHFRUGHG� WKDW�'(19��

DQG� '(19�� DUH� VWLOO� WKH� �� GRPLQDQW� SDWKRJHQLF�

VHURW\SHV� LQ� WKH� HQWLUH� WHUULWRU\� RI� 9LHWQDP�� 2XU�

UHVXOWV� DUH� FRQVLVWHQW� ZLWK� WKH� SXEOLFDWLRQ� RI�

Nguyen�Manh�Hung�et�al.�(2018)�in�Hanoi,�which�
studied�1863�cases,�identifying�972�(52.2%)�cases�of�
'HQJXH�YLUXV�LQIHFWLRQ��,Q�ZKLFK��PDLQO\�'(19���

(60.3%),�DENV-2�(39%),�DENV-4�(0.7%),�DENV-
��� ZHUH� QRW� GHWHFWHG�� $FFRUGLQJ� WR� WKH� DXWKRU��

1JX\HQ�7KL�9DQ� DQG� FROOHDJXHV� LQ� VRPH�GLVWULFWV�

of�Hanoi� (2017� -�2019)�showed� the� results�of� the�
UDWH�RI�SDWLHQWV�LQIHFWHG�ZLWK�'(19��������DUH������
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infection�(54.5%)�than�the�group�over�15�years�old�
(59.6%),� but� the� rate� of� DENV2� infection� in� the�
group� ≤� 15� years� old� (45.5%)� is� higher� than� the�
group� over� 15� years� old� (38.5%).�Our� results� are�
di򯿿erent� from� the� announcement� of� Nguyen� Thi�
9DQ��WKH�UHVXOWV�RI�WKH�UDWH�RI�SDWLHQWV�LQIHFWHG�ZLWK�

DENV1�in�the�group�≤�15�years�old�is�(80%),�the�
group�over�15�years�old� is� (58%);� in� the�DENV2�
type,� the� rate� (42%)� is� higher� than� that� of� ≤�
15-year-old�group�(20%)���$FFRUGLQJ�WR�WKH�DXWKRU�
Ha�Quoc�Viet�et�al� (2020)� at�Can�Tho�Children's�
Hospital�from�3/2019�to�3/2020,�the�rate�of�DENV-
���'(19����'(19���DQG�'(19���W\SHV�LV��������

UHVSHFWLYHO\�� ������� ��� DQG� ������ '(19��� DQG�

'(19���W\SHV�DUH�GRPLQDQW��

7KH� UHVXOWV� LQ� 7DEOH� �� VKRZ� WKDW� WKHUH� LV� D�

di򯿿erence�in�the�circulation�of�DENV�type�between�
UHJLRQV�LQ�4XDQJ�1LQK�SURYLQFH��7KH�UDWH�RI�'(19��

LQIHFWLRQ� LQ� WKH� FHQWUDO� UHJLRQ� LQFOXGLQJ�+D�/RQJ�

city� and� Cam� Pha� city� accounted� for� the� highest�
rate�(46.0%).�Next�is�the�Western�region�including�
Uong�Bi�city,�Dong�Trieu�town�and�Quang�Yen�town�
accounting�for�the�proportion�(41.7%).�The�lowest�
is�Van�Don�and�Co�To�island�districts�(0.7%).�The�
UDWH�RI�'(19�� LQIHFWLRQ� LQ� WKH�:HVWHUQ� UHJLRQ� LV�

(39.1%)�higher�than�in�the�central�region�(33.7%),�
the�lowest�is�in�Van�Don�and�Co�To�island�districts�
(3.3%).

Our� results� are� di򯿿erent� from� those� published�
by�Nguyen�Thi�Van,� there� is� no� di򯿿erence� in� the�
LQIHFWLRQ� VWUXFWXUH� RI� '(19� VHURW\SHV� EHWZHHQ�

ecological�regions�(rural�and�urban)��

7KH� SRVLWLYH� UDWH� RI�'HQJXH� YLUXV� E\� WKH�16��

UDSLG� WHVW� PHWKRG� LQ� WDEOH� �� VKRZV� WKDW� RXW� RI� D�

WRWDO� RI� ���� VDPSOHV� WHVWHG�� WKH� WRWDO� QXPEHU� RI�

SRVLWLYH� VDPSOHV� LV� ���� VDPSOHV�� DFFRXQWLQJ� IRU�

������� DQG� QHJDWLYH� VDPSOHV� DUH� ��� VDPSOHV��

DFFRXQWLQJ�IRU��������2XU�UHVXOWV�DUH�DOVR�VLPLODU�

to�those�published�by�Shashi�Sharma�et�al.�(2018)�
LQ� ,QGLD�� ZKLFK� VKRZHG� WKDW� WKH� 16�� UDSLG� WHVW�

UHVXOWV�KDG�D� SRVLWLYH� UDWH�RI� ���� DQG� D� QHJDWLYH�

UDWH�RI��������$OVR�DFFRUGLQJ�WR�WKH�DXWKRU�'R�1KX�

Binh� (2024),� the� test� results�by� rapid� test�are�114�
positive�samples�(54.3%)�and�96�negative�samples�
(45.7%)��.�According�to�Nguyen�Minh�Ha�(2023),�
WKH�16�� UDSLG� WHVW� UHVXOWV� KDYH� D� SRVLWLYH� UDWH� RI�

75.8%,�a�negative�rate�of�24.2%�(12),�similar�to�the�
UHVXOWV�RI�RXU�VWXG\�

To� date,� realtime� PCR�has� been� recognized�as�
WKH�JROG�VWDQGDUG�LQ�WKH�GLDJQRVLV�DQG�GHWHUPLQDWLRQ�

RI� '(19� W\SHV�� EXW� WKH� PHWKRG� VWLOO� KDV� VRPH�

GUDZEDFNV�� LQFOXGLQJ� IDOVH� QHJDWLYHV� DQG� IDOVH�

SRVLWLYHV���� ,Q� WKH� PHGLFDO� OLWHUDWXUH�� WKH� UDWH� RI�

IDOVH�SRVLWLYH�16��WHVWV�LV�RQO\�DOORZHG�LQ�WKH�UDQJH�

RI�������������

7KH� SRVLWLYH� UDWH� RI� 'HQJXH� YLUXV� E\� UHDOWLPH�

PCR�method�of�serotyping�in�table�4�shows�that�out�
RI�D� WRWDO�RI�����VDPSOHV� WHVWHG�� WKH� WRWDO�QXPEHU�

RI� SRVLWLYH� VDPSOHV� LV� ���� VDPSOHV�� DFFRXQWLQJ�

IRU� ������� QHJDWLYH� VDPSOHV� KDYH� ��� VDPSOHV��

accounting� for� 21.7%,� the� cut-o򯿿� threshold� (Ct�
value)� of� the� realtime� PCR� method� at� cycle� 37.�
$FFRUGLQJ�WR�WKH�DXWKRU��WKH�UHVXOWV�RI�WKH�5HDO�7LPH�

PCR� test� showed� 121� positive� samples� (57.6%)�
and� 89� negative� samples� (42.4%)���� ,Q� FRQWUDVW��
according� to� Nguyen� Minh� Ha's� announcement,�
the�Real-Time�PCR�test�results� showed�a�positive�
UDWH�RI��������D�QHJDWLYH�UDWH�RI����������7KHUH�LV�D�

di򯿿erence�between�the�author's�announcement�and�
RXUV��RXU�SRVLWLYH�DQG�QHJDWLYH�UDWHV�DUH�������DQG�

�������UHVSHFWLYHO\�

In� our� study,� with� a� Ct� ≤� cycle� of� 25.0� the�
positivity�rate�with�the�NS1�rapid�test�was�100%,�Ct�
from�25.1�to�30�the�positivity�rate�was�98%,�Ct�from�
30.1�to�35�the�positivity�rate�decreased�to�81.3%,�Ct�
!����KDG�D�SRVLWLYLW\�UDWH�ZLWK�WKH�16��UDSLG�WHVW�ZDV�

30.8%�(table�6).�The�explanation�for�this�di򯿿erence�
is�that�with�the�Ct�≤�cycle�of�25.0�the�percentage�of�
viruses�in�PCR-positive�samples�is�very�high,�there�
DUH�PLOOLRQV�RI� FRSLHV�RI� WKH�51$� RI� WKH�'HQJXH�

YLUXV��VR� WKH�GHWHFWDELOLW\�RI� WKH�16��UDSLG� WHVW� LV�

100%.�With�a�Ct�of�25.1-30.0�the�positivity�rate�is�
very�high�with�98%.�Ct�>�35.0�the�concentration�of�
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YLUXV�LQ�WKH�VDPSOH�LV�VWLOO�YHU\�ORZ��VR�WKH�GHWHFWLRQ�

UDWH�RI�WKH�UDSLG�WHVW�KDV�GHFUHDVHG�WR�������

$FFRUGLQJ�WR�RXU�UHVXOWV�LQ�WDEOH����D�FRPSDULVRQ�

RI� WKH� VLPLODULW\� RI� WHVW� UHVXOWV� EHWZHHQ� WKH� WZR�

methods�of�NS1�rapid�test�and�realtime�PCR�with�
95%� con¿dence� shows� that� the� sensitivity� of� the�
16�� DQWLJHQ� UDSLG� WHVW� FRPSDUHG� WR� WKH� UHDOWLPH�

PCR�test�is�93.19%,�the�speci¿city�is�96.92%,�the�
positive� predictive� value� (PPV)� is:� 99.09%,� the�
negative� predictive� value� (NPV)� is:� 79.74%,� the�
Kappa�coe൶cient�=�0.83,�so�the�consensus�between�
WKHVH�WZR�PHWKRGV�LV�YHU\�KLJK��7KLV�UHVXOW�VKRZV�

WKDW� WKH� VHQVLWLYLW\� DQG� FRQVLVWHQF\� RI� WKH� 16��

UDSLG�WHVW�LQ�RXU�VWXG\�LV�YHU\�KLJK��$FFRUGLQJ�WR�WKH�

publication�of�Zhuo�Lin�Chong�(2020)�in�Malaysia,�
the�sensitivity�and�speci¿city,�PPV,�and�NPV�of�the�
NS1� rapid� test� compared� to� real-time� PCR� were�
������� ������� ������� DQG� ������� UHVSHFWLYHO\����

7KH� VHQVLWLYLW\� DQG� QHJDWLYH� SUHGLFWLYH� YDOXH� RI�

139� LQ� RXU� VWXG\� ZHUH� PXFK� KLJKHU� WKDQ� WKRVH�

published�by�author�Zhuo�Lin�Chong.�According�to�
Vu�Ty�Hang's�announcement,�the�sensitivity�of�the�
NS1-LFRT�test�is�79%,�the�speci¿city�is�100%,�the�
339�LV�������DQG�WKH�139�LV��������,Q�DGGLWLRQ��

it�was�found�that�NS1�was�signi¿cantly�reduced�in�
patients�infected�with�DENV-2�(55%)�compared�to�
DENV-1�(98%;�p�<�0.001)�or�DENV-3�(96%;�p�=�
0.004).�The�NS1� rapid� test� is� a� strong� diagnostic�
WHVW� LQ� '(19��� DQG� '(19��� LQIHFWLRQV�� EXW� OHVV�

VHQVLWLYH� LQ� '(19��� LQIHFWLRQV���� 7KH� VHQVLWLYLW\�

LQ� WKLV� VWXG\� ZDV� ORZHU� WKDQ� RXUV�� HVSHFLDOO\� WKH�

negative� predictive� value� (NPV)�was� very� low� at�
������FRPSDUHG�WR���������$FFRUGLQJ�WR�1JX\HQ�

Minh� Ha's� announcement,� the� results� of� the� NS1�
rapid� test� have� sensitivity,� speci¿city,� PPV,� NPV�
RI���������������������DQG��������UHVSHFWLYHO\��

the� highest� on� the� 4th� (22nd).� The� sensitivity� in�
WKLV� VWXG\� ZDV� PXFK� ORZHU� WKDQ� RXU� SXEOLFDWLRQ�

of� 51.2%� compared� to� 93.19%.� This� di򯿿erence�
may� be� due� to� di򯿿erences� between�Dengue� virus�
W\SHV��7\SHV���DQG��� DUH� OHVV� VHQVLWLYH� GXH� WR� WKH�

SRRUHU�DELOLW\�RI�WKHVH�W\SHV�WR�VHFUHWH�16��LQ�WKH�

EORRG� WKDQ� RWKHU� W\SHV����� 3ULPDU\� DQG� VHFRQGDU\�

LPPXQH� UHVSRQVHV�� ,Q� VHFRQGDU\� LQIHFWLRQV�� WKH�

body's�antibody�production� response� is� faster� and�
VWURQJHU��OHDGLQJ�WR�HDUO\�LQKLELWLRQ�RI�YLUDO�DFWLYLW\�

WKDQ�SULPDU\�LQIHFWLRQ��VR�WKH�VHQVLWLYLW\�RI�WKH�16��

UDSLG�WHVW�LV�ORZHU�WKDQ�WKDW�RI�SULPDU\�LQIHFWLRQ����

7KH� VHQVLWLYLW\�RI� WKH� UHVXOWV� RI� WKH�16�� UDSLG�

test�method�compared�to�the�realtime�PCR�method�
RI� GHWHUPLQLQJ� WKH� VHUXP� W\SH� LV� ORZHU� WKDQ� WKH�

manufacturer's� announcement�of�93.2%�compared�
to� 100%� and� the� speci¿city� equivalent� to� the�
PDQXIDFWXUHU�LV��������FRPSDUHG�WR���������7KH�

FRQVHQVXV� RI� WKH� ��PHWKRGV� LV� DOPRVW� FRPSOHWHO\�

FRQVLVWHQW�� 7KH� 16�� UDSLG� WHVW� LV� D� SRZHUIXO�

GLDJQRVWLF� WHVW� LQ� 'HQJXH� YLUXV� LQIHFWLRQ� ZLWK�

VLPSOH� WHFKQLTXH�� VKRUW� UHWXUQ� WLPH�� ORZ� FRVW��

high�sensitivity�and�speci¿city,�and�is�valuable�for�
detecting�Dengue�virus�at�an�early�<�5�days�when�
LQIHFWHG�� +RZHYHU�� WKH� DPRXQW� RI� 16�� DQWLJHQ�

JUDGXDOO\�GHFUHDVHV�DIWHU���WR���GD\V�DQG�DQWLERGLHV�

begin� to� appear,� a򯿿ecting� the� diagnostic� value� of�
WKH� 16�� UDSLG� WHVW��� 7KHUHIRUH�� LW� LV� QHFHVVDU\� WR�

combine�both� real-time�PCR� testing�methods� and�
16��RU�(/,6$�ZLWK�16��WR�LQFUHDVH�WKH�DELOLW\�WR�

GHWHFW�'HQJXH�YLUXV�HDUO\��$FFRUGLQJ�WR�WKH�DXWKRU�

Huhtamo,� if� PCR� is� combined� with� ELISA,� the�
diagnosis�rate�is�99%;�combined�PCR�with�NS1�has�
D�GLDJQRVLV�UDWH�RI���������

&21&/86,216
��EORRG�W\SHV�RI�'HQJXH�YLUXV�FDXVLQJ�HQGHPLF�

GLVHDVHV� ZHUH� GHWHFWHG� LQ� 4XDQJ�1LQK� SURYLQFH�

LQ���\HDUV������DQG�������RI�ZKLFK�'(19��W\SH�

had�the�highest�rate�(59.1%),�followed�by�DENV2�
(39.1),� DENV4� accounted� for� a� very� low� rate�
(1.7%).

7KH� GLVWULEXWLRQ� RI�'(19� W\SHV� E\� UHJLRQ� LV�

di򯿿erent,�the�rate�of�DENV1�in�the�central�region�
including�Ha�Long�city�and�Cam�Pha�city�accounts�
for�the�highest�rate�(46%),�followed�by�the�western�
region�including�Uong�Bi�city,�Dong�Trieu�town,�
Quang�Yen�town�accounts�for�the�rate�(41.7%),�the�
(DVWHUQ� UHJLRQ� DFFRXQWHG� IRU� ������� WKH� ORZHVW�



9,(71$0�-2851$/�2)�,1)(&7,286�',6($6(6�
�1R�������������������

6&,(17,),&�5(6($5&+

was� the� island� district� area� (0.7%).� The� rate� of�
'(19��W\SH�LQ�WKH�:HVWHUQ�UHJLRQ�DFFRXQWHG�IRU�

WKH� KLJKHVW�ZLWK� ������� IROORZHG� E\� WKH� FHQWUDO�

region� (33.7%),� the� lowest� were� the� two� island�
districts�of�Van�Don�and�Co�To�(3.3%).

There� was� no� di򯿿erence� in� the� distribution�
of�DENV�types�by�subjects�(≤�15�age,�>�15�age,�
male,�female)�and�by�time,�clinical�classi¿cation,�
DQG�RFFXSDWLRQDO�JURXS�

7KH� VHQVLWLYLW\� RI� WKH� 16�� DQWLJHQ� UDSLG� WHVW�

compared�to�the�real-time�PCR�test�was�93.19%,�
the�speci¿city�was�96.92%,�the�positive�predictive�
value�(PPV)�was:�99.09%,�the�negative�predictive�
value� (NPV)�was:�79.74%.�The� similarity� of� the�
results�of�the�NS1�rapid�test�with�the�realtime�PCR�
WHVW� LQ� WKH� GLDJQRVLV� RI� 'HQJXH� YLUXV� LQIHFWLRQ�

according� to� the� Cohen's� Kappa� coe൶cient� of�
������ VKRZV� WKDW� WKH�16��DQWLJHQ� UDSLG� WHVW� DQG�

the�realtime�PCR�for�Dengue�virus�serotype�have�
D�YHU\�KLJK�VLPLODULW\�

5(&200(1'$7,216
,W�LV�QHFHVVDU\�WR�FDUU\�RXW�'(19�W\SH�WHVWLQJ�

IURP�WKH�EHJLQQLQJ�RI�WKH�HSLGHPLF�VHDVRQ�RQ�D�ODUJH�

VFDOH�WR�FRQWULEXWH�WR�WKH�H[SHFWHG�HSLGHPLF�OHYHO�

RI�WKH�\HDU�LQ�WKH�ZKROH�SURYLQFH��,Q�DGGLWLRQ��LW�LV�

QHFHVVDU\�WR�FRQWLQXH�WR�PRQLWRU�WKH�FLUFXODWLRQ�RI�

WKH�'(19�W\SH�WR�FRPH�XS�ZLWK�SODQV�WR�SUHYHQW�

DQG�FRQWURO�'HQJXH�IHYHU�HSLGHPLFV�LQ�WKH�IXWXUH�

�� 3DWLHQWV� ZLWK� KHPDWRFULW� LQGH[� ��� �� ����

account� for� the� highest� rate� of� 21/43� (48.8%);�
Next,� hematocrit� >� 45%� accounted� for� 20/43�
(46.6%).

��3DWLHQWV�ZLWK� D� UHGXFHG�SODWHOHW� LQGH[�RI��� ��

<�50�accounted� for� the�highest�proportion,�22/43�
(51.2%),� followed� by� 20/43� (46.5%)� of� patients�
with�a�reduced�platelet� index�of�50�-�<�150�G/L;�
No�patient�had�platelets�<�5�G/L.

-� Patients� with�AST� index� 40� -� <� 400� (U/L)�
DFFRXQWHG�IRU�WKH�KLJKHVW�SURSRUWLRQ�LQ�WKH�VWXG\��

35/43� (81.4%),� 2/43� (4.6%)� patients� had�AST� ≥�
1000� (U/L).�Patients�with�ALT� index�40� -�<�400�
(U/L)�accounted�for�the�highest�proportion�in�the�

study,� 30/43� (69.8%),� 1/43� (2.3%)� patients� had�
AST�≥�1000�(U/L)/l).

�������RI�SDWLHQWV�LQ�WKH�VWXG\�ZHUH�FXUHG�DQG�

GLVFKDUJHG� IURP� WKH� KRVSLWDO�� ZLWK� QR� GHDWKV�� RI�

ZKLFK��3DWLHQWV�ZLWK�'+)�DQG�'+)�ZLWK�ZDUQLQJ�

VLJQV� DFFRXQWHG� IRU� WKH� KLJKHVW� UDWH� RI� �������

7KHUH� ZHUH� �� FDVHV� RI� VHYHUH� GHQJXH� IHYHU��

DFFRXQWLQJ�IRU������

5(&200(1'$7,21
Clinicians�in�Thai�Nguyen�province,�Vietnam�

QHHG�WR�FRQVLGHU�GHQJXH�IHYHU�DQG�VFUHHQ�SDWLHQWV�

ZLWK�DFXWH�IHYHU�V\PSWRPV��HYHQ�LI�WKH�SDWLHQW�GLG�

QRW� WUDYHO� RXW� RI� WKH� SURYLQFH� EHIRUH� WKH� LOOQHVV��

3HRSOH� OLYLQJ� LQ� WKH� SURYLQFH�� ZKHQ� WKH\� KDYH� D�
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