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Latar belakang: 6XUYHLODQV�LQÀXHQ]D�GL�3XVNHVPDV�GDQ�5XPDK�6DNLW���GLSHUOXNDQ�XQWXN�PHPDQWDX�DNWLYLWDV�
YLUXV� LQÀXHQ]D�GDQ� WLQJNDW� NHSDUDKDQ�SHQ\DNLW� GL�PDV\DUDNDW��'DWD� VXUYHLODQV� NHPXGLDQ�GLODSRUNDQ�NH�
WHO��XQWXN�PHUXPXVNDQ�UHNRPHQGDVL�GDODP�PHQHQWXNDQ�MHQLV�NDQGLGDW�YDNVLQ�LQÀXHQ]D�WDKXQ�EHULNXWQ\D��
3HQHOLWLDQ� LQL� EHUWXMXDQ� XQWXN� PHQJLVRODVL� YLUXV� LQÀXHQ]D� \DQJ� GLNXPSXONDQ� GDUL� EHUEDJDL� NHSXODXDQ�
,QGRQHVLD��EDLN�GDUL�NDVXV�ULQJDQ�PDXSXQ�EHUDW�

Metode:�6WXGL�LQL�PHUXSDNDQ�EDJLDQ�GDUL�VXUYHLODQV�,QÀXHQ]D�/LNH�,OOQHVV��,/,��GDQ�Severe Acute Respiratory 
,QIHFWLRQ��6$5,��\DQJ�UXWLQ�GLODNXNDQ�ROHK�%DGDQ�/LWEDQJNHV��'DODP�VLVWHP�,/,�DGD����VHQWLQHO�3XVNHVPDV�
WHUVHEDU�GL�EHUEDJDL�SURYLQVL�GL� ,QGRQHVLD��6HPHQWDUD�VXUYHLODQV�6$5,�GLODNXNDQ�GL���UXPDK�VDNLW�SDGD�
��SXODX�EHVDU�GL�,QGRQHVLD��,VRODVL�VSHVLPHQ�LQÀXHQ]D�GLODNXNDQ�GHQJDQ�PHQJJXQDNDQ�VHO�Madin Darby 
Canine Kidney��0'&.��PHQXUXW�SHGRPDQ�WHO�

Hasil:�5DWD�UDWD�MXPODK�VSHVLPHQ�3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��SRVLWLI�GDUL�PDVLQJ�PDVLQJ�GDHUDK�DGDODK�
������XQWXN�,/,�GDQ������XQWXN�6$5,��6HGDQJNDQ�UDWD�UDWD�MXPODK�VSHVLPHQ�\DQJ�GDSDW�GLLVRODVL�GDUL�PDVLQJ�PDVLQJ�
GDHUDK�XQWXN�,/,�DGDODK������GDQ������XQWXN�VSHVLPHQ�6$5,��6SHVLPHQ�WHUVHEXW�WHUGLUL�GDUL�LQÀXHQ]D�%��%ULVEDQH��
)ORULGD��GDQ�:LVFRQVLQ���+�1�SGP����GDQ�+�1���7LQJNDW�LVRODVL�\DQJ�GLSHUROHK�SDGD�SHQHOLWLDQ�LQL�������XQWXN�
,/,�GDQ�����XQWXN�6$5,��VHEDQGLQJ�GHQJDQ�ODPDQ\D�ZDNWX�SHUMDODQDQ�\DQJ�MXJD�PHPSHQJDUXKL�VXKX�VSHVLPHQ�

Kesimpulan: 3HUVHQWDVH�VSHVLPHQ�LQÀXHQ]D�\DQJ�GDSDW�GLLVRODVL�DGDODK������XQWXN�,/,�GDQ�����XQWXN�
6$5,��0D\RULWDV� YLUXV� LQÀXHQ]D� \DQJ� EHUHGDU� GL� ,QGRQHVLD� \DQJ� GLWHPXNDQ� GDODP�SHQHOLWLDQ� LQL� VHVXDL�
GHQJDQ�UHNRPHQGDVL�:+2�XQWXN�NRPSRVLVL�YDNVLQ���Health Science Journal of Indonesia 2016;7(2):75-79)

Kata kunci:�,VRODVL�LQÀXHQ]D��,/,��6$5,

������������$EVWUDFW

%DFNJURXQG�� ,QÀXHQ]D� VXUYHLOODQFH� LQ� WKH� SXEOLF� KHDOWK� FHQWHUV� �3+&�� DQG� KRVSLWDOV� LV� FRQGXFWHG� WR�
PRQLWRU� LQÀXHQ]D� DFWLYLW\� DQG� VHYHULW\� LQ� WKH� FRPPXQLW\��7KH�GDWD� UHSRUWHG� WR� WKH�:+2�� WR�JHQHUDWH�
UHFRPPHQGDWLRQV� IRU� WKH� QH[W� YDFFLQH� FDQGLGDWH��7KLV� VWXG\� DLPHG� WR� LVRODWH� WKH� LQÀXHQ]D� YLUXV� WKDW�
spread in the Indonesia archipelago, from mild and severe cases. 

0HWKRGV��7KH�VWXG\�LV�SDUW�RI�,/,�DQG�6$5,�VXUYHLOODQFH�ZKLFK�URXWLQHO\�FRQGXFWHG�E\�WKH�1,+5'��,Q�,/,�
system there were 26 PHC sentinels spread in various provinces in Indonesia. While SARI surveillance 
FRQGXFWHG�LQ���KRVSLWDOV�UHSUHVHQWLQJ���PDMRU�LVODQGV�LQ�,QGRQHVLD��:H�LVRODWHG�WKH�LQÀXHQ]D�VSHFLPHQV�LQ�
the Madin Darby Canine Kidney �0'&.��FHOOV�DFFRUGLQJ�WR�:+2�JXLGHOLQH�

5HVXOWV��7KH�DYHUDJH�QXPEHU�RI�3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��SRVLWLYH�VSHFLPHQV�IURP�HDFK�DUHD�
ZDV�������IRU�,/,�DQG������IRU�6$5,��:KLOH�WKH�DYHUDJH�QXPEHU�RI�VSHFLPHQV�WKDW�FDQ�EH�LVRODWHG�IURP�
HDFK�UHJLRQ�IRU�,/,�ZDV������DQG������IRU�6$5,�VSHFLPHQV��,W�FRQVLVWV�RI�ÀX�%��%ULVEDQH��)ORULGD��DQG�
:LVFRQVLQ���+�1�SGP����DQG�+�1���7KH�LVRODWLRQ�UDWH�LQ�WKLV�VWXG\�������IRU�,/,�DQG�����IRU�6$5,���LV�
correspond to the transportation length that also affecting the specimens temperature. 

&RQFOXVLRQ��7KH�SHUFHQWDJH�RI�LQÀXHQ]D�VSHFLPHQV�WKDW�FDQ�EH�LVRODWHG�IRU�,/,�ZDV������DQG�����IRU�6$5,��
7KH�PDMRULW\�RI�LQÀXHQ]D�YLUXVHV�FLUFXODWLQJ�LQ�,QGRQHVLD�WKDW�IRXQG�LQ�WKLV�VWXG\�DUH�LQ�DFFRUGDQFH�ZLWK�
WHO recommendation for vaccine composition. (Health Science Journal of Indonesia 2016;7(2):75-79)

.H\ZRUGV��,QÀXHQ]D�LVRODWLRQ��,/,��6$5,
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,QÀXHQ]D� LV� D� GLVHDVH� WKDW� LV� RIWHQ�XQGHUHVWLPDWHG��

+RZHYHU�� LQ� VRPH� FDVHV� RI� LQÀXHQ]D� WKH� YLUXVHV�

can cause devastating effects such as pandemics.1 

More than 50 million people died in the case of the 

6SDQLVK� ÀX� LQ� ������ DIWHU� WKDW� WKHUH�ZHUH� DOVR� WKH�

$VLDQ� ÀX� SDQGHPLF�� +RQJ� .RQJ� ÀX�� 5XVVLDQ� ÀX��

DQG�PRVW�UHFHQWO\�WKH�VZLQH�ÀX�SDQGHPLF�LQ������2  

7KLV� RFFXUV� EHFDXVH� LQÀXHQ]D� YLUXVHV� FDQ� FKDQJH�

rapidly through the mechanism of antigenic drift 

and antigenic shift.���  Even though this disease can 

be prevented by vaccination especially for seasonal 

LQÀXHQ]D�� LW�PXVW�EH�GRQH� UHJXODUO\�� � ,W� LV�GXH� WR�D�

SHUVRQ¶V� LPPXQH� UHVSRQVH� DJDLQVW� LQÀXHQ]D� LV�

decreased over time and the virus continues to make 

genetic changes.5,6

Indonesia once got the world’s attention with the 

¿QGLQJ� RI� GHDGO\� DYLDQ� LQÀXHQ]D� FDVHV� LQ� KXPDQV�

cluster in 2006.  Until June 2014, the highest number 

RI�+�1��KXPDQ�FDVH� LV�VWLOO� LQ�,QGRQHVLD�ZLWK�����

FRQ¿UPHG�7 As geographical conditions and the 

vast Indonesian archipelago calls for high vigilance 

WR� FRQWURO� LQÀXHQ]D� YLUXV� WUDQVPLVVLRQ�� 0RUHRYHU�

is the climate uncertain condition, dry and rainy 

VHDVRQV�PL[�WKURXJK�WKH�\HDU��,QÀXHQ]D�VXUYHLOODQFH�

WR�PRQLWRU� WKH�SDWWHUQ�RI� WKH�VSUHDG�RI� LQÀXHQ]D�LQ�

,QGRQHVLD�FRQGXFWHG�E\�,QÀXHQ]D�/LNH�,OOQHVV��,/,��

system which consist over the area of Ambon, Banda 

Aceh, Bangka Belitung, Bandung, Banjarmasin, 

Balikpapan, Batam, Bengkulu, Denpasar, Jambi, 

-D\DSXUD�� .XSDQJ�� /DPSXQJ�� 0DNDVVDU�� 0DODQJ��

Mamuju, Mataram, Medan, Merauke, Padang, Palu, 

Palembang, Palangkaraya, Pekan Baru, Semarang, 

Yogyakarta. While the Severe Acute Respiratory 

,QIHFWLRQ��6$5,��VXUYHLOODQFH�FRQGXFWHG�D�KRVSLWDO�

EDVHG� V\VWHP� LQ�0HGDQ�1RUWK� 6XPDWUD��:RQRVDUL�

',<�� 0DWDUDP�17%�� %DOLNSDSDQ�(DVW� .DOLPDQWDQ��

%LWXQJ�1RUWK�6XODZHVL��DQG�$PERQ�0DOXNX�

7KLV�VWXG\�DLPHG�WR� LVRODWH� WKH� LQÀXHQ]D�YLUXV� WKDW�

spread in the Indonesia archipelago, from mild and 

severe cases. The information about the spreading 

virus will be reported to the WHO, as database to 

generate recommendations to determine the next 

vaccine seed in order to prevent the infection from 

dominant viruses in the area. 

METHODS

7KH� UHVHDUFK� LV� SDUW� RI� ,/,� DQG� 6$5,� VXUYHLOODQFH�

which routinely conducted by the NIHRD. In the 

,/,�V\VWHP�WKHUH�ZHUH����VHQWLQHOV�VSUHDG�LQ�YDULRXV�

provinces, while SARI surveillance conducted in six 

hospitals in six different islands in Indonesia. 

7KH� ,/,� VDPSOHV� REWDLQHG� ZHUH� VHQW� WR� H[DPLQHU�

laboratories from the PHCs to be examined by PCR, 

and then sent to the Center for Biomedical and 

%DVLF� 7HFKQRORJ\� RI� +HDOWK� �&%%7+�� ODERUDWRU\�

as part of the National Institute of Health Research 

DQG�'HYHORSPHQW� �1,+5'�� IRU� YLUXV� LVRODWLRQ��$V�

for SARI samples from hospitals directly sent to 

CBBTH laboratory for PCR test. Samples positive in 

the molecular examination then countinued for virus 

isolation. Sentinels grouping based on the examiner 

laboratory is shown in Table 1.

7DEOH����5HJLRQDO�/DERUDWRULHV�*URXSLQJ�IRU�6HQWLQHOV��

/DERUDWRULHV Sentinels

Microbiology 

/DERUDWRU\��)DFXOW\�RI

Medicine, Universitas 

Indonesia

Jakarta

1. Banda Raya PHC, Aceh

2. Klandasan Ilir PHC, Balikpapan

���3HNDXPDQ�3+&��%DQMDUPDVLQ

4. Padasuka PHC, Bandung

���6XPXU�%DWX�3+&��/DPSXQJ

Molecular Biology 

/DERUDWRU\��)DFXOW\

of Medicine, 

Universitas Udayana,

Denpasar

1. Denpasar Selatan I PHC, Denpasar

2. Karang Taliwang PHC, Mataram

���6LNXPDQD�3+&��.XSDQJ

Microbiology 

/DERUDWRU\��)DFXOW\�RI

Medicine, Universitas 

Diponegoro,

Semarang

1. Pandanaran PHC, Semarang

���.RWD�*HGH�,�3+&��<RJ\DNDUWD

���'LQR\R�3+&��0DODQJ

Microbiology 

/DERUDWRU\��)DFXOW\�RI

Medicine, Universitas 

Hasanudin,

Makassar

1. Tampapadang PHC, Mamuju

2. Sudiang PHC, Makassar

���0RSDK�3+&��0HUDXNH

4. Jayapura PHC, Jayapura

%%/.�3DOHPEDQJ�

/DERUDWRU\

1. Tujuh Ulu PHC, Palembang

2. Batu Aji PHC, Batam

���5XPEDL�3+&��3HNDQEDUX

Microbiology 

/DERUDWRU\��)DFXOW\�RI�

Medicine,

Universitas Islam 

Sumatera Utara,

Medan

1. Pemali PHC, Bangka Belitung

2. Teladan PHC, Medan

���/XEXN�%XD\D�3+&��3DGDQJ

4. Sungai Duren PHC, Jambi

9LURORJ\�/DERUDWRU\��

CBBTH, NIHRD,

Jakarta

1. Sukamerindu PHC, Bengkulu

2. Birobuli PHC, Palu

���.D\RQ�3+&��3DODQJNDUD\D

4. Waihaong PHC, Ambon

5. Haulussy Hospital, Ambon 

6. Kanujoso Hospital, Balikpapan

7. Bitung Hospital, Bitung

8. NTB Hospital, Mataram

���'HOL�6HUGDQJ�+RVSLWDO��0HGDQ



Vol. 7, No. 2, December 2016 ,QÀXHQ]D�LVRODWLRQ�UDWH�LQ�,QGRQHVLD  77

9LUXV�LVRODWLRQ�SHUIRUPHG�XVLQJ�WKH�FRQÀXHQW�0'&.�

cells covered with inoculation sample and incubated 

IRU����PLQXWHV�DW���oC. Afterwards, cells were added 

ZLWK�PHGLD�FRQWDLQLQJ����J�P/�73&.�WU\SVLQ��7KH�

LQRFXODWHG� FHOOV�ZHUH� WKHQ� LQFXEDWHG� LQ� KXPLGL¿HG�

LQFXEDWRU�ZLWK�DQ�DWPRVSKHUH����&2
2
�IRU�����GD\V�

DQG�REVHUYHG�IRU�F\WRSDWKLF�HIIHFW��&3(���7KH�YLUDO�

WLWHUV� WHVWHG� ZLWK� +HPDJJOXWLQDWLRQ� $VVD\� �+$���

,I� WKH� WLWHU� ���� WKHQ� LW� FDQ� EH� SURFHHGHG� ZLWK� WKH�

+HPDJJOXWLQDWLRQ� ,QKLELWLRQ� �+,�� WHVW� WR� GHWHUPLQH�

the strain. If the titer is <4, the isolate should go to 

the second passage.������

RESULTS

'XULQJ������WKH�WRWDO�VSHFLPHQV�ZLWK�SRVLWLYH�3&5�

UHVXOW�ZHUH�����IRU�,/,�DQG����IRU�6$5,��7KH�WRWDO�

LVRODWH�REWDLQHG� LV���� �,/,�6$5,��DQG� WKH� LVRODWLRQ�

UDWH�IRU�,/,�LV������DQG�6$5,�LV������$OO�VSHFLPHQV�

were shipped in cold chain procedures, despite of 

that the temperature increase was often occured. The 

virus isolations were conducted more than 1 week 

SHULRG�IURP�VSHFLPHQV�FROOHFWLRQ��GDWD�QRW�VKRZQ��

7DEOH����VKRZV�WKH�PRVW�,/,�VSHFLPHQV�REWDLQHG�IURP�

Mataram Nusa Tenggara Barat. However the highest 

rate of isolated specimens comes from Denpasar 

%DOL�� �����RXW�RI���� LVRODWHG�VSHFLPHQV���6DPSOHV�

from the Bangka Belitung, Bandung, Banjarmasin, 

Balikpapan, Batam, Jambi, Jayapura, Kupang, 

/DPSXQJ��0HGDQ��0DNDVDU��0DODQJ��3DGDQJ��3DOX��

Palangkaraya, and Semarang that successfully 

LVRODWHG�ZHUH�HDFK�UDQJLQJ�EHWZHHQ�������:KHUHDV�

there were no samples from areas of Ambon, Banda 

Aceh, Bengkulu, Mamuju, Merauke, Mataram, 

Palembang, and Pekan Baru can be isolated. The 

average number of PCR positive specimens from 

each area was 24.12 and the average number of 

specimens that can be isolated from each region was 

only 1.77 isolates.

In SARI, the total specimens with positive PCR result 

ZHUH����ZLWK�WKH�WRWDO�LVRODWH�REWDLQHG�LV������������

The most specimens were obtained from Balikpapan 

hospital East Kalimantan. While the least sample 

came from Ambon. The average number of PCR 

SRVLWLYH�VSHFLPHQV�IURP�HDFK�UHJLRQ�ZDV�����DQG�WKH�

average number of specimens successfully isolated 

IURP�HDFK�KRVSLWDO�ZDV�����LVRODWH��7DEOH����

7DEOH����3URSRUWLRQ�RI�LVRODWHG�VSHFLPHQV�IURP�,/,�VHQWLQHOV

Sentinels Total Specimen

�Q ����

Positive Result

�Q ���

Proportion

���

Ambon 14 0 0 

Balikpapan �� � 7 

Batam �� � 7 

Banda Aceh 12 0 0 

Bandung 24 � 7 

Banjarmasin 45 � 7 

Bangka Belitung 16 2 4 

Bengkulu 45 0 0

Denpasar �� 8 17 

Jambi 22 4 ��

Jayapura �� � 7 

Kupang 15 2 4 

/DPSXQJ 16 1 2 

Makassar 24 2 4 

Malang 22 1 2 

Mamuju 2 0 2 

Mataram �� 0 0 

Medan 16 1 2 

Merauke � 0 0 

Padang 20 � 7 

Palu 18 1 2 

Palembang 4 0 0 

Palangkaraya 20 � 7 

Pekan Baru �� 0 0 

Semarang 46 � 7 

Yogyakarta 5 0 0 

7DEOH����3URSRUWLRQ�RI�LVRODWHG�VSHFLPHQV�IURP�6$5,�VHQWLQHOV

Sentinels Total 

Specimen

Positive

 Result

Proportion

���

Ambon 14 0 0 

Balikpapan �� � 7 

Bitung �� � 7 

Mataram �� 0 0 

Medan 16 1 2 

Yogyakarta 5 0 0 

7DEOH����VKRZV�WKDW�����RI�WKH�,/,�WRWDO�VDPSOH�WKDW�

ZHUH�DEOH�WR�EH�LVRODWHG�LV�ÀX%��ZKLFK�LV�FRQVLVW�RI�

ÀX%�%ULVEDQH�� ÀX%�)ORULGD�� DQG� ÀX%�:LVFRQVLQ��

7KH� +�1�SGP��� VXEW\SH� KDV� ���� SDUW� IURP� WKH�

WRWDO� ,/,� LVRODWHV� DQG� IROORZHG� E\� +�1�� VXEW\SH�

ZLWK����RI� WKH� WRWDO� LVRODWHV��)RU�6$5,� VSHFLPHQV�

����RI� WKH� LVRODWHV�ZHUH�)OX%�DQG�����RI� LW�ZHUH�

+�1�SGP����7DEOH�����:KLOH�WKHre is no specimen 

+�1��VXFFHVVIXOO\�LVRODWHG�IURP�6$5,�VSHFLPHQV�

7DEOH����7RWDO�SURSRUWLRQ�RI�LQÀXHQ]D�W\SH�VXEW\SH�
LVRODWHG�IURP�,/,�DQG�6$5,

,/, SARI

)OX�% ��� ���

+�1�SGP�� ��� ���

+�1� �� 0
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)URP�7DEOH���LW�FDQ�EH�VHHQ�WKDW�WKH�W\SH�%�LQÀXHQ]D�

is a type of specimens which is easiest to grow. 

,QÀXHQ]D�%� DQG� LQÀXHQ]D�&� LV� D� FRPPRQ� W\SH� RI�

LQÀXHQ]D�YLUXV�WKDW�LQIHFWV�KXPDQV��:KLOH�LQÀXHQ]D�

W\SH�$�ZDV�¿UVW�NQRZQ�DV�IRZO�SODJXH�DQG�JHQHUDOO\�

infecting animals. Although in certain circumstances 

LQÀXHQ]D�W\SH�$�FDQ�DOVR�LQIHFW�KXPDQV�2,4  It is also 

one of the determining factors of success rate of 

LVRODWLRQ� RI� LQÀXHQ]D�$� �+�1�SGP��� DQG� +�1���

that smaller when compared with specimens of 

LQÀXHQ]D�%�

This study has some limitations both in the sentinel 

VHWWLQJ� DQG� GDWD� FROOHFWLRQ��7KH� VPDOO� VDPSOH� VL]H� LV�

caused by the specimens only chosen from PCR positive 

results. The sentinels are not randomly assigned, 

LQVWHDG�WKH\�DUH�FKRVHQ�E\�WKH�'LVWULFW�+HDOWK�2I¿FH��

)XWXUH�VWXGLHV�WKDW�FRYHU�WKH�ZKROH�DUHD�RI�,QGRQHVLD�LQ�

random sampling method may result in comprehensive 

data that could represent Indonesia.

Up to this time the WHO still recommends that the 

SHQWDYDOHQW� LQÀXHQ]D� YDFFLQH� FRQVLVW� RI� LQÀXHQ]D�

+�1�SGP���� +�1��� ÀX� %�<DPDJDWD� DQG� 9LFWRULD��

This is in accordance with the results of the study that 

VKRZHG�WKH�PDMRULW\�RI�LQÀXHQ]D�YLUXVHV�FLUFXODWLQJ�LQ�

,QGRQHVLD�DUH�LQÀXHQ]D�%��+�1�SGP����DQG�+�1��

In conclusion,�WKH�SHUFHQWDJH�RI�LQÀXHQ]D�VSHFLPHQV�

WKDW�FDQ�EH� LVRODWHG�IRU� ,/,�ZDV������DQG�����IRU�

SARI. This rate is good cosidering the geographical 

conditions and the vast Indonesian archipelago. 

Moreover, the study could give a description about 

LQÀXHQ]D�YLUXV�DFWLYLW\�LQ�,QGRQHVLD�LQ�����.

$FNQRZOHGJPHQWV

:H� ZRXOG� OLNH� WR� WKDQN� WR� ,QÀXHQ]D� 6XUYHLOODQFH�

team in NIHRD, Center for Disease Control and 

Prevention, Public Health Centers, Hospitals, 

'LVWULFW� +HDOWK� 2I¿FHV� IRU� JRRG� FROODERUDWLRQ� DQG�

FRRSHUDWLRQ��7KDQN� \RX� WR�:+2�,QGRQHVLD��&'&�

$WODQWD� -DNDUWD� 2I¿FH��:+2�&&� 0HOERXUQH� ZKR�

provided technical support. A special gratitude 

for Dr. Shailesh Pawar for his suggestions and 

encouragement.
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