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,QÀXHQ]D�OLNH� LOOQHVV� �,/,�� LV� D�medical diagnosis of 

possible LQÀXHQ]a�RU�RWKHU� LOOQHVV�ZLWK�D�VHW�RI�FRP-

mon symptoms� DQG� WKHUHIRUH� D� VLJQL¿FDQW� VRXUFH� RI�

PRUELGLW\�DQG�PRUWDOLW\�ZRUOGZLGH� ,QÀXHQ]D�LV�DQ�in-

fectious disease caused by 2UWKRP\[RYLULGDe viruses 

that affects birds and mammals. The initial symptoms 

of LQÀXHQ]D� DUH� VLPLODU� WR� ,/,�� VXFK� DV� IHYHU� RU� KLV-

tory of fever accompanied by cough, runny nose, sore 

throat, muscle pain and or dyspnea.��� 

7KHUH�DUH�WKUHH�W\SHV�RI�LQÀXHQ]D�EDVHG�RQ�WKH�PDLQ�

YLUXV�WKDW�FDXVHG��WKH\�DUH�$��%��DQG�&���,QÀXHQ]D�W\SH�

$�GDQ�%�KDYH�VLPLODU�HDUO\�V\PSWRPV�WKDW�FDQ�FDXVH�

HSLGHPLFV� DQG� KDYH� KLJK� FDVH� IDWDOLW\� UDWHV� DV� ZHOO��

$GGLWLRQDOO\�� LQÀXHQ]D� W\SH� $� LV� PRUH� WKUHDWHQLQJ�

because it can cause pandemics.��,QÀXHQ]D�W\SH�$�YL-

UXVHV�DUH�GLYLGHG�LQWR�VXEW\SHV��VWUDLQV��EDVHG�RQ�WZR�

proteins on the surface of the virus. These proteins are 

FDOOHG�KHPDJJOXWLQLQ� �+$��DQG�QHXUDPLQLGDVH� �1$���

&XUUHQWO\�� WKHUH�DUH���� �GLIIHUHQW�+$�VXEW\SHV�DQG���

GLIIHUHQW�1$�VXEW\SHV��1HZ�VXEW\SHV�RI�LQÀXHQ]D�YL-

ruses may occure through processes called antigenic 

GULIW�DQG�DQWLJHQLF�VKLIW��,Q�������LQÀXHQ]D�YLUXV�VXE-

W\SH�+�1��SDQGHPLF��ELUG�ÀX��RFFXUHG�LQ�,QGRQHVLD��

$QRWKHU�SDQGHPLF�RFFXUHG�LQ������FDXVHG�E\�D�QHZ�

VXEW\SH�RI�+�1���VZLQH�ÀX���7KH�V\PSWRPV�ZHUH�VLP-

LODU�ZLWK�FRPPRQ�VHDVRQDO� LQÀXHQ]D��7KHUH�DUH� OLWWOH�

NQRZQ�DERXW�IDFWRUV�UHODWHG�WR�LQÀXHQ]D�$����  

6LQFH�LQÀXHQ]D�$�KDV�VLPLODU�V\PSWRPV�ZLWK�,/,��IXU-

ther examination in laboratory is needed to reveal the 

W\SH�RI�LQÀXHQ]D�DQG�WKH�VXE�W\SH�LI�WKH�UHVXOW�LV�LQÀXHQ-

]D�$��,QÀXHQ]D�$�YLUXVHV�FDQ�FDXVH�GLVHDVHV�ZLWK�FRP-

PRQ�V\PSWRPV�WKDW�PRVWO\�ZLOO�EH�QHJOHFWHG�E\�SHRSOH��

'RFWRUV�VHOGRP�WHOO�SDWLHQWV�WR�FRQ¿UP�WKH�UHVXOW�WR�WKH�

laboratory tests such as rapid test, RT-PCR and Culture 

WHVW� DV� WKH� JROG� VWDQGDUG� IRU� LQÀXHQ]D>�@�� ,W� KDV� EHHQ�

NQRZQ�WKDW�ODERUDWRU\�WHVWV�DUH�YHU\�H[SHQVLYH��HYHQ�IRU�

WKH�UDSLG�WHVW�WKDW�KDV�ORZ�VSHFLYLFLW\�DQG�VHQVLWLYLW\�IRU�

LQÀXHQ]D�$��$GGLWLRQDOO\��57�3&5�DQG�&XOWXUH�WHVW�DUH�

WDNLQJ�PXFK�WLPH��)XUWKHUPRUH��LW�ZLOO�EH�WRR�ODWH�WR�UH-

DOL]H�WKDW�SDWLHQWV�KDYH�LQÀXHQ]D�$�YLUDO�LQIHFWLRQV��

6LQFH�LQÀXHQ]D�$�YLUDO�LQIHFWLRQ�FDQ�FDXVH�VHYHUH�LQ-

ÀXHQ]D�OLNH�LOOQHVV�DPRQJ�H[SRVHG�SHRSOH��YLURORJLFDO�

and epidemiological surveillance are needed to under-

VWDQG�WKH�LPSDFW�RI�LQÀXHQ]D�$�YLUXV�DPRQJ�SHRSOH�ZLWK�

,/,�V\PSWRPV�LQ�,QGRQHVLD��7KHUHIRUH��ZH�QHHG�FOLQLFDO�

V\PSWRPSV�WR�JLYH�XV�KLJK�SUHGLFWLRQV�DERXW�LQÀXHQ]D�$�

in patients. This study aimed to identify additional domi-

QDQW�V\PSWRPV�DVVRFLDWHG�WR�LQÀXHQ]D�$�LQ�,QGRQHVLD�

METHODS

$�FURVV� VHFWLRQDO� VWXG\�ZDV� FRQGXFWHG�RQ� FDVHV� WKDW�

LQFOXGHG� LQWR� WKH� ,/,� VXUYHLOODQFH� LQ� ��� SURYLQFHV�

in Indonesia in� ������ )RU� HDFK� SURYLQFHV� DSSRLQWHG�

RQH� KHDOWK� FHQWHU� H[FHSW� 3DSXD� ZKLFK� KDG� WZR�

KHDOWK� FHQWHUV� WKDW� ZHUH� FKRVHQ� SXUSRVLYHO\�� 7KH�

FULWHULD�WR�VHOHFW�WKH�KHDOWK�FHQWHUV�LQFOXGHG������KLJK�

SUHYDOHQFH� RI� XSSHU� UHVSLUDWRU\� WUDFN� LQIHFWLRQ�� ����

KXPDQ�UHVRXUFHV�DYDLODELOLW\�IRU�,/,�VXUYHLOODQFH������

FRRSHUDWLYH� DQG� ZLOOLQJQHVV� WR� SDUWLFLSDWH�� ���� ZHOO�

GRFXPHQWHG�UHSRUWLQJ�V\VWHP������DQG�FORVH�WR�DLUSRUW�

for easiness shipping to the regional laboratory or the 

nasional referral laboratory.

3URFHGXUHV��6XEMHFWV�ZLWK�V\PSWRPV�RI�IHYHU������&�RU�

PRUH��DQG�FRXJK�ZKR�SUHVHQWHG�DW�SULPDU\�KHDOWK�FHQWHUV�

�RXWSDWLHQWV�� ZHUH� HQUROOHG� RQFH� D� ZHHN�� ,QIRUPHG�

FRQVHQWV�ZHUH�REWDLQHG�IURP�VXEMHFWV��7UDLQHG�SDUDPHGLFV�

FROOHFWHG�QDVDO�DQG�WKURDW�VZDEV�IURP�WKH�SDWLHQWV��7KH\�

also obtained demographic data and clinical symptoms 

from patients. $OO�RI�WKH�VSHFLPHQV�ZHUH�VKLSSHG�WR�WKH�

regional laboratory in four provinces or to the national 

UHIHUUDO�ODERUDWRU\�LQ�-DNDUWD��$�FRQ¿UPHG�FDVH�ZDV�H¿QHG�

by a positive result of a realtime reverse-transcriptase 

SRO\PHUDVH� FKDLQ� UHDFWLRQ� �U57�3&5�� WHVW�� %HIRUH�

VKLSSLQJ�� VZDE� RI� VSHFLPHQV� ZHUH� SODFHG� LQWR� VWHULOH�

+DQNV¶�%DODQFHG�6DOW�6ROXWLRQ��+%66� as viral transport 

PHGLD� �970��� 6SHFLPHQV�ZHUH� UHIULJHUDWHG� ���&�� DQG�

VKLSSHG�ZHHNO\�ZLWK�D�VWULFN�FRQGLWLRQ��

$OO� RI� WKH� VSHFLPHQV� ZHUH� WHVWHG� IRU� LQÀXHQ]D� E\�

realtime reverse-transcription polymerase chain 

UHDFWLRQ� �U57�3&5�� DVVD\�� 7KH� 4,$DPS� 9LUDO� 51$�

NLW��4,$*(1��9DOHQFLD��&$��ZDV�XVHG�WR�H[WUDFW�YLUDO�

51$�DFFRUGLQJ� WR� WKH�PDQXIDFWXUH�PDQXDO� Positive 

VSHFLPHQV� ZHUH� LQRFXODWHG� LQWR� FHOO� FXOWXUH� XVLQJ�

0DGLQ�'DUE\�&DQLQH�.LGQH\��0'&.�.

$OO� RI� WKH� YLURORJLFDO� DQG� HSLGHPLRORJLFDO� GDWD� ZHUH�

FROOHFWHG�DQG�DQDOL]HG�DW�WKH�9LURORJ\�/DERUDWRU\�LQ�&HQWHU�

for Biomedical and Basic Technology of Health. For this 

DQDO\VLV�DJH�ZHUH�FDWHJRUL]HG�LQWR�¿YH�JURXSV�����������

������������������DQG�������\HDUV�ROG���:H�DOVR�FROOHFWHG�

WKH�RWKHU� V\PSWRPV�ZKLFK�RFFXUHG�DPRQJ� WKH� VXEMHFWV���

history of fever, runny nose, sore throat, muscle pain and 

G\VSQHD��7KHVH�V\PSWRPV�ZHUH�REWDLQHG�E\�REVHUYDWLRQ�

and or asked by special trained paramedic or medical 

doctor during the subjects visited the health centers.

6WDWLVWLFDO�DQDO\VLV��2I� WKH�SHRSOH�HQUROOHG��Q �������

RQO\������VDPSOHV�FDQ�EH�LQFOXGHG�LQ�WKLV�VWXG\��:H�
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excluded uncomplete data and patients under 6 years 

ROG� EHFDXVH� ZH� FRXOG� QRW� DFTXLUH� LQIRUPDWLRQ� IURP�

WKHP�DERXW�PXVFOH�SDLQ��:H�SHUIRUPHG�GDWD�DQDO\]HG�

using Cox regression using Stata released 9. 

RESULTS 

2I������VSHFLPHQV�������KDG�FRPSOHWH�GDWD� IRU� WKLV�

DQDO\VLV��DQG������������VXEMHFWV��GLDJQRVHG�SRVLWLYH�

LQÀXHQ]D�$�

7DEOH���VKRZV�WKDW�LQ�JHQHUDO���WKRVH�ZKR�KDG�DQG�GLG�QRW�

KDYH�LQÀXHQ]D�$�ZDV�VLPLODUO\�GLVWULEXWHG�ZLWK�UHVSHFW�

WR�G\VSQHD��6LPLODU�FRQGLWLRQ�LV�VKRZQ�EHWZHHQ�VXEMHFWV�

DJH�������\HDUV�DQG������\HDUV�ROG��0DOH�VXEMHFWV�DQG�

WKRVH�ZKR�KDG�PXVFOH�SDLQ�WKDQ�VRUH�WKURDW�PRUH�OLNHO\�

KDG� LQFUHDVH� ULVN� WR�EH� LQÀXHQ]D�$��&RPSDUHG� WR�DJH 

�����\HDUV�ROG��VXEMHFWV�RI�DJH�������DQG����RU�PRUH�

KDG�PRUH�OLNHO\�LQFUHDVH�ULVN�WR�EH�LQÀXHQ]D�$�

2XU� ¿QDO� PRGHO� �7DEOH� ��� UHYHDOV� UXQQ\� QRVH�� VRUH�

throat, and ever had fever are dominantly associated 

ZLWK� LQÀXHQ]D�$�� 7KRVH� ZKR� KDG� DQG� GLG� QRW� KDYH�

UXQQ\�QRVH�V\PSWRP�KDG�����IROG�WR�EH�,QÀXHQ]D�$��,Q�

WHUP�RI�VRUH�WKURDW��WKRVH�ZKR�KDG�WKDQ�GLG�QRW�KDYH�LW�

LV�����PRUH�ULVN�WR�EH�LQÀXHQ]D�$��)XUWKHUPRUH��WKRVH�

ZKR�HYHU�KDG�IHYHU�WKDQ�GLG�QRW�KDYH�IHYHU�KDG�����

PRUH�ULVN�KDYLQJ�LQÀXHQ]D�$��

7DEOH����6HYHUDO�GHPRJUDSKLF��FOLQLFDO�V\PSWRPV�DQG�ULVN�RI�,QÀXHQ]D�$

,QÀXHQ]D�$
Relative risk ����FRQ¿GHQFH�LQWHUYDO PNegative

�Q ������
Positive
�Q ����

*HQGHU

   Female ��� ��� ���� Reference

   Male ��� ��� ���� ��������� �����

$JH�JURXS

������� ��� ��� ���� Reference

�������� ��� �� ������� ��������� ����������

�������� ��� �� �������� ��������� ����������

�������� ��� �� ������� ��������� ����������

�������� ��� � ������ ��������� ����������

Muscle pain

  No ��� ��� ���� Reference

  Yes ��� ��� ���� ��������� �����

Dyspnea 

  No ���������� ��� ���� Reference

  Yes �� �� ���� ��������� �����

Sore throat

  No ������������ �� ���� Reference

  Yes ������������� ��� ���� ��������� �����

7DEHO����5HODWLRVKLS�EHWZHHQ�FOLQLFDO�V\PSWRPV�DQG�ULVN�RI�,QÀXHQ]D�$

,QÀXHQ]D�$
$GMXVWHG�UHODWLYH�ULVN
 ����FRQ¿GHQFH�LQWHUYDO

P

Negative
�Q ������

Positive
�Q ����

Runny nose

  No ��� �� ���� Reference

  Yes ����� ��� ���� ��������� �����

Sore throat

  No ������������ �� ���� Reference

  Yes ������������� ��� ������� ��������� ����������

(YHU�KDG�IHYHU�IRU�WKH�ODVW���
days

   No ��� �� ���� Reference

  Yes ��� �� ������� ��������� ����������

$GMXVWHG�HDFK�RWKHU�DPRQJ�ULVN�IDFWRUV�OLVWHG�Q�WKLV�7DEOH
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DISCUSSION 

,Q� LQWHUSUHWLQJ� RXU� ¿QGLQJ� WKHUH� DUH� VRPH� OLPLWDWLRQ�

WKDW� PXVW� EH� FRQVLGHUHG�� )LUVW�� ZH� GLG� QRW� LQFOXGH�

fever and cough as examined symptoms because those 

symptoms had been included in CDC protocol for 

LQÀXHQ]D�� 7KHUHIRUH�� HYHU\� VXEMHFW� PXVW� KDYH� IHYHU�

DQG�FRXJK��6HFRQG��ZH�RQO\�VWXGLHG�¿YH�V\PSWRPV��,W�

LV�D�YHU\�VPDOO�QXPEHU�LI�ZH�FRPSDUH�WR�WKH�QXPEHU�RI�

V\PSWRPV�WKDW�KDYH�EHHQ�NQRZQ��7KLUG��IRU�WKLV�VWXG\�

ZH�GLG�QRW�DQDO\]H�IRU�FRPELQDWLRQ�RI�V\PSWRPV��

6\PSWRPV� RI� LQÀXHQ]D� FDQ� VWDUW� TXLWH� VXGGHQO\� RQH�

WR� WZR� GD\V� DIWHU� LQIHFWLRQ�� These symptoms may 

include fever, cough, body aches, especially muscle 

and throat, and dyspnea.����,W�LV�GLI¿FXOW�WR�GLIIHUHQWLDWH�

LQÀXHQ]D�WR�LQÀXHQ]D�OLNH�LOOQHVVHV in the early stages 

RI�WKHVH�LQIHFWLRQV���2QH�VWXG\�VXJJHVWHG�WKDW�GXULQJ�

ORFDO� RXWEUHDNV� RI� LQÀXHQ]D�� WKH� �prevalence�ZLOO� EH�

RYHU�����6

5DSLG�ODERUDWRU\�WHVWV�FDQ�EH�XVHG�WR�GHWHFW�LQÀXHQ]D�

$�� HVSHFLDOO\� GXULQJ� WKH� LQÀXHQ]D� VHDVRQ�� +RZHYHU��

LW�LV�QRW�IUHTXHQWO\�H[SHULHQFHG�EHFDXVH�WKH�WHVW�LWVHOI�

is usually expensive.6  $FFRUGLQJ� WR� WKH�&'&�� UDSLG�

GLDJQRVWLF� WHVWV� KDYH� D� VHQVLWLYLW\� RI� ��±���� DQG�

VSHFL¿FLW\� RI� ��±���� ZKHQ� FRPSDUHG� ZLWK� viral 

culture.��� Unlike viral culture or rapid test, RT-PCR 

test has more sensitivity in detection and ability to 

LGHQWLI\�ZKLFK�LQÀXHQ]D�$�VXEW\SHV��7KHUHIRUH��&'&�

UHFRPPHQGV� 57�3&5� IRU� LQÀXHQ]D� IRU� VXUYHLOODQFH�

purposes.9

2XU�VWXG\�UHYHDOV�WKDW�DPRQJ�LQGLYLGXDOV�ZLWK�LQÀXHQ]D�

$�� WKH�PRVW� IUHTXHQW� UHSRUWHG�V\PSWRPV�ZHUH� UXQQ\�

QRVH� �Q ������ VRUH� WKURDW� �Q ������ DQG�PXVFOH� SDLQ�

�Q ������ ,Q� FRQWUDU\��0RQWR� HW� DO�� LQ� D� VWXG\� VWDWHG�

different result. They said that the most common 

V\PSWRPV�IRU�LQÀXHQ]D�IHYHULVKQHVV��FRXJK��P\DOJLD��

DQG� ZHDNQHVV���� $QRWKHU� VWXG\� LPSO\� WKDW� PDODLVH��

fever, and cough are the most common symptoms for 

LQÀXHQ]D��� In addition, Eccles and Cao et al. also stated 

fever and cough as the best predictors.����+RZHYHU��LQ�

RXU�VWXG\�ZH�FRXOG�QRW�XVH�IHYHU�DQG�FRXJK�DV�YDULDEOHV�

EHFDXVH�WKH\�DUH�LQFOXGHG�LQ�,/,�GH¿QLWLRQ��

)XUWKHUPRUH�� VLPLODU� GLVWULEXWLRQ� LV� VKRZQ� EHWZHHQ�

VXEMHFWV� DJH� ����� \HDUV� DQG� ������ \HDUV� ROG� �3�  �

��������0DOH�VXEMHFWV�KDG�PRUH�OLNHO\�LQFUHDVH�ULVN�WR�

KDYH� LQÀXHQ]D�$�� '\VSQHD� DUH� GLVWULEXWHG� VLPLODUO\�

EHWZHHQ� WKRVH� ZKR� KDG� DQG� GLG� QRW� KDYH� LQÀXHQ]D�

$�� 0DOH� VXEMHFWV� DQG� WKRVH� ZKR� KDG� PXVFOH� SDLQ�

than sore throat more likely had increase risk to be 

LQÀXHQ]D�$��&RPSDUHG�WR�DJH������\HDUV�ROG��VXEMHFWV�

RI�DJH�������DQG����RU�PRUH�KDG�PRUH�OLNHO\�LQFUHDVH�

ULVN� WR�EH� LQÀXHQ]D�$��0RUHRYHU��*RYDHUW�HW� DO�� LQ�D�

VWXG\�DQDO\]HG�FRPELQDWLRQ�RI�V\PSWRPV�DQG�UHYHDOHG�

that combination of fever, cough, and acute onset had a 

KLJK�SUHGLFWLYH�YDOXH�RI�LQÀXHQ]D���

,Q�FRQFOXVLRQ��FORVH�REVHUYDWLRQ�LQWR�,/,�VXUYHLOODQFH�

LQ� ����� RIIHUHG� VRPH� GRPLQDQW� V\PSWRPV� �UXQQ\�

QRVH��VRUH�WKURDW��DQG�HYHU�KDG�IHYHU���WKDW�FDQ�EH�XVHG�

LQ�RUGHU�WR�SUHGLFW�LQÀXHQ]D�$�LQ�SDWLHQWV��

$FNQRZOHGJPHQWV

7KH�DXWKRUV�ZLVK�WR�WKDQN�DOO�VXEMHFWV�ZKR�SDUWLFLSDWHG�

LQ� WKLV� VWXG\�� ,/,� VXUYHLOODQFH� WHDP� �ODERUDWRU\�� GDWD�

PDQDMHPHQ�DQG�GDWD�FROOHFWLRQ���DQG�&'&�$WODQWD�IRU�

IXQGLQJ�WKLV�,/,�VXUYHLOODQFH��/DVWO\�WR�9LYL�6HWLDZDW\�

IRU�KHU�UHYLHZLQJ�WKH�¿QDO�GUDIW�RI�WKLV�PDQXVFULSW�DQG�

her suggestion. 
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