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Abstrak

Latar belakang: Adanya perbedaan hasil antara kultur virus dengan real-time polymerase chain reaction (RT-
PCR) yang digunakan dalam surveilans LQÀXHQ]D�OLNH�LOOQHVV (ILI) menunjukkan perlunya mengevaluasi hasil 
kultur virus yang didapatkan dengan hasil RT-PCR sebagai pembanding.Tujuan penelitian ini adalah untuk 
mengevaluasi apakah kultur virus masih dapat diandalkan untuk studi surveilans ILI. 

Metode: Usap hidung dan usap tenggorok didapatkan dari 20 sentinel ILI di Indonesia selama tanun 2007-
������ ,GHQWL¿NDVL� NXOWXU� YLUXV� GLODNXNDQ� GHQJDQ� PHQJJXQDNDQ� PHWRGH� KHPDJOXWLQDVL� GDQ� KHPDJOXWLQDVL�
LQKLELVL�� 57�3&5�PHQJJXQDNDQ� SULPHU� \DQJ� EHUVLIDW� VSHVL¿N� XQWXN� LQÀXHQVD�$� �$�+�1���$�+�1�� DQG�$�
+�1���GDQ�LQÀXHQVD�%��3ULPHU�GLVHGLDNDQ�ROHK�&HQWHU�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��86$� Hasil positif 
kultur virus dibandingkan dengan hasil RT-PCR berdasarkan persentase kesamaan hasil.

Hasil: 6HEDQ\DN�����VSHVLPHQ�GDUL������VSHVLPHQ�NDVXV�,/,�GLGDSDWNDQ�KDVLO�SRVLWLI�LQÀXHQ]D�GHQJDQ�PHWRGH�
NXOWXU��.HVDPDDQ�KDVLO�SRVLWLI�LQÀXHQ]D�NXOWXU�YLUXV�GLEDQGLQJNDQ�GHQJDQ�UHDO�WLPH�57�3&5�DGDODK��������
3DGD�SHQHOLWLDQ�LQL�MXJD�GLWHPXNDQ�EDKZD���������Q �����KDVLO�UHDO�WLPH�57�3&5�\DQJ�GLWHPXNDQ�SRVLWLI�
LQÀXHQ]D�WLGDN�GDSDW�GLGHWHNVL�ROHK�PHWRGH�NXOWXU��

Kesimpulan: 0HWRGH�NXOWXU�PDVLK�UHOHYDQ�XQWXN�VXUYHLODQV�,/,�PHVNLSXQ�KDVLO�SRVLWLI�,QÀXHQ]D�GDUL�NXOWXU�
YLUXV� OHELK� VHGLNLW� GDUL� SDGD�KDVLO� SRVLWLI� ,QÀXHQ]D� \DQJ� WHUGHWHNVL� GHQJDQ�PHWRGH�3&5�� �Health Science 
Indones 2011;2:92-5)

Kata kunci: LQÀXHQ]D�/LNH�,OOQHVV��57�3&5��LQÀXHQ]D��NXOWXU�

Abstract

,QWURGXFWLRQ�� )URP� WKH� LQÀXHQ]D�OLNH� LOOQHVV (ILI) surveillance in Indonesia, we learned that there was 
disagreement between virus culture and reverse trancriptase polymerase chain reaction (RT-PCR). This implies 
the need to evaluate whether virus culture is still a relevant method to be used in ILI surveillance. 

0HWKRGV�� The ILI specimens obtained from 20 ILI sentinels in Indonesia in 2007-2008. Real-time RT-
3&5� XVLQJ� SULPHUV�ZHUH� VSHFL¿F� IRU� LQÀXHQ]D�$� �$�+�1���$�+�1�� DQG�$�+�1��� DQG� ,QÀXHQ]D�%��7KH�
VHTXHQFH� RI� WKHVH� SULPHUV�ZDV� SURYLGHG� E\� WKH�&'&��$WODQWD��9LUXV� FXOWXUH� LGHQWL¿FDWLRQ�ZDV� FRQGXFWHG�
with hemagglutination and hemagglutination inhibition methods. We evaluated the percentage of concordance 
between positive culture results vs its RT-PCR results.

Results: $�QXPEHU� RI� ���� LQÀXHQ]D� SRVLWLYH� LQ� FXOWXUH�PHWKRG� IURP������ ,/,� VSHFLPHQV�ZHUH� FRPSDUHG�
with real-time RT-PCR result. There was 69.6% of virus culture result was in concordant with real-time RT-
3&5�UHVXOW��:H�DOVR�IRXQG�WKDW�������RI�SRVLWLYH�UHVXOW�XVLQJ�UHDO�WLPH�57�3&5�ZHUH�QRW�GHWHFWDEOH�E\�YLUXV�
culture. 

&RQFOXVLRQ��9LUXV�FXOWXUH�ZDV�VWLOO�HVVHQWLDO�DQG�FRQVLGHUDEO\�HI¿FLHQW�WR�VXSSRUW�UHDO�WLPH�57�3&5�GHWHFWLRQ�LQ�,/,�
FDVHV�LQ�,QGRQHVLD�DOWKRXJK�WKH�SRVLWLYH�,QÀXHQ]D�UHVXOWV�E\�YLUXV�FXOWXUH�OHVV�WKDQ�57�3&5��(Health Science Indones 
2011;2:92-5)

.H\�ZRUGV��LQÀXHQ]D�OLNH�LOOQHVV��57�3&5��LQÀXHQ]D��FXOWXUH
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,QÀXHQ]D�/LNH� ,OOQHVV� �,/,�� LV� D� GLVHDVH� WKDW� VKRZV�

LQÀXHQ]D� V\PSWRPV�� VXFK� DV� FRXJK�� UXQQ\� RU� VWXII\�

nose, sore throat, headache or body aches, but not an 

LQÀXHQ]D� GLVHDVH�1 The surveillance of ILI cases is 

LPSRUWDQW�EHFDXVH�LW�GHWHFWV�LQÀXHQ]D�YLUXV�LQ�SDWLHQW��

6LQFH�PRVW�SHRSOH�VXIIHUHG�ZLWK�LQÀXHQ]D�V\PSWRPV�LV�

not diagnosed or even seeks treatment, ILI surveillance 

has to be maintained with reliable detection method, so 

WKDW� LW�ZLOO� VFUHHQ�QRW�RQO\� LQÀXHQ]D�FDVHV��EXW� DOVR��

other disease with similar symptoms.2,3 It could also 

detect whether there was antigenic drift or shift.� 

The National Institute of Health Research and 

Development, Ministry of Health (NIHRD), Indonesia, 

has served as the national referral laboratory in Indonesia 

IRU� LQÀXHQ]D�� 6LQFH� ������1,+5'�KDV� FRQGXFWHG� ,/,�

surveillance as one of its main research activity. 

Reverse trancriptase (RT-PCR) is a method for molecular 

detection recommended by the United States- Centers 

for Disease Control and Prevention (CDC) to identify 

LQÀXHQ]D�YLUXV�LQIHFWLRQ�LQ�,/,�FDVHV�5 The principle of 

this method is similar to Polymerase Chain Reaction 

�3&5��� ZKLFK� LV� WR� DPSOLI\� WKH� LQÀXHQ]D� YLUXV� 51$�

genome using a pair of oligonucleotide primers in order 

to generate copies of a certain DNA sequence, however, 

in RT-PCR, the RNA strand has to be reverse-transcribed 

LQWR�F'1$��FRPSOHPHQW�'1$��¿UVW�XVLQJ�WKH�UHYHUVH�

WUDQVFULSWDVH� HQ]\PH�� 57�3&5� ZDV� FRQVLGHUHG� PRUH�

sensitive than by culture and ELISA.6-8 

57�3&5�SURYLGHV�D�VSHFL¿F�DQG�VHQVLWLYH�PHWKRG�IRU�

GHWHFWLRQ�RI�LQÀXHQ]D�YLUXVHV�$�DQG�%�DQG�GLVFULPLQDWHV�

between virus subtypes;8-10 a considerable tool for 

LQÀXHQ]D� VXUYHLOODQFH��$OWKRXJK�� LQ� WKH� RWKHU� KDQG��

this technique requires a high level of skill and 

complex laboratory infrastructure, takes several hours 

to perform and is considered not suitable for lower 

level of expertise.9 

The virus culture is considered a sensitive and useful 

WHFKQLTXH�IRU�GLDJQRVLV�RI�LQÀXHQ]D�YLUXV�3 Specimens 

usually used in this detection methods are nasal, throat, 

and rectal swabs.11� ,QÀXHQ]D� YLUXV� ZKLFK� PD\� EH�

contained within these specimens, when the specimens 

added to the cell line, will adhere directly to the cell 

and will infect other cells. After the designated time, 

WKH�LVRODWLRQ�IURP�WKH�FHOO�OLQH�DQG�WKH�LGHQWL¿FDWLRQ�RI�

the virus could be done. This isolated virus could be 

LGHQWL¿HG�E\�VHURORJLFDO�PHWKRG�DV� W\SH�$�RU�%�ZLWK�

hemaglutination inhibition test. Although detection of 

LQÀXHQ]D�YLUXV�XVLQJ�YLUXV�FXOWXUH�UHTXLUHV�WLPH�PRUH�

than PCR up to 2 weeks, it was believed to be useful 

as alternative detection method which is necessary to 

avoid false negative results.7 Cell culture also has been 

suggested to be performed to obtain early and late in 

WKH� VHDVRQ� LQÀXHQ]D� YLUXV� LVRODWHV� ZKLFK� LQ� WXUQ� LV�

important to make sure that suitable vaccine strains 

will be available for the following year.12 

In this study, our institute used two different methods, 

namely Real Time RT-PCR and Virus Culture. There 

were several researches that also aimed to compare 

UHVXOW�EHWZHHQ�GLIIHUHQW�LQÀXHQ]D�GHWHFWLRQ�PHWKRGV�LQ�

Europe and America, but most of them were focused 

only to see which one had the highest sensitivity or 

VSHFL¿FLW\�5,6 They also used different detection object, 

VXFK� DV� ,QÀXHQ]D�$�9LUXV� DQG�5HVSLUDWRU\�6\QF\WLDO�

Virus.5,6 Meanwhile, this research was directed to 

evaluate whether virus culture method was still relevant 

to be applied in ILI surveillance.

The objective of this result was to evaluate the 

percentage of concordance between RT-PCR and virus 

culture. This study was not aimed to determine which 

was the best detection method between those two 

methods, but to evaluate whether virus culture was still 

reliable as an alternative test for RT-PCR.

METHODS

Nasal and throat swabs were collected throughout 

Indonesia from 20 ILI sentinels who operated as primary 

health services in Indonesia. Viral culture is done by 

XVLQJ�����SRVLWLYH�UHVXOWV�IURP������VSHFLPHQV�REWDLQHG�

during 2007-2008. Each specimen was screened by RT-

PCR prior to virus culture. Virus culture was done in 

ELRVDIHW\�FDELQHW�FODVV��%6&��,,$�ZLWKLQ�%6/��,QÀXHQ]D�

Laboratory, Center for Biomedical and Pharmaceutical 

Research and Development, NIHRD, Jakarta. 

The molecular method used in this study was 

Quantitative Reverse Transcriptase Polymerase Chain 

5HDFWLRQ� �T57�3&5�� XWLOL]LQJ� 7KHUPDO� &\FOHU� ,4��

(Biorad, USA). QiAmp RNA viral mini Kit (Qiagen, 

Germany) was used to extract the specimens according 

to manufacturer’s instruction. Five sets of primers and 

SUREHV�ZKLFK�DUH�V\QWHVL]HG�E\�,QYLWURJHQ�DQG�6LJPD�

�86$��ZHUH�WUHDWHG�WR�WKH�VSHFLPHQV�WR�GHWHFW�,QÀXHQ]D�

$��%��$�+�1���$�+�1���7KH�UHDJHQW�ZDV�RQH�VWHS�T57�

PCR Superscript III with Platinum Taq Polymerase 
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�,QYLWURJHQ��86$���7KH�DPSOL¿FDWLRQ�SURFHGXUH�ZHUH�

as follows: 5 µl extracted RNA of each specimen was 

treated by 500 C within 30 minutes (reverse transcriptase 

activation), then 950 C for 2 minutes (taq inhibitor 

DFWLYDWLRQ���)RUW\�¿YH�3&5�F\FOHV�ZHUH�DSSOLHG�LQ�WKLV�

procedure. The denaturation step was done at 950 C for 

5 seconds, subsequently, and the annealing step was 

performed on 550 C in 30 seconds.

These specimens were cultured to identify the type and 

VXEW\SH�RI� LQÀXHQ]D�YLUXV��7KH�FHOO� OLQH�XVHG� LQ� WKLV�

culture was 0DGLQ� 'DUE\� &DQLQH� .LGQH\ (MDCK) 

cell (NAMRU II). Specimen was transported using 

+DQN¶V�VROXWLRQ��*,%&2�,QYLWURJHQ��86$��ZLWK������

penicillin (Invitrogen, USA), 0.2% streptomycin 

�,QYLWURJHQ�� 86$�� DQG� ����� SKHQRO� UHG� �6LJPD��

USA) in it. Cell culture was inoculated and passaged 

in two series to allow propagation of the virus. 

7KH� LGHQWL¿FDWLRQ� RI� YLUXV� FXOWXUH� ZDV� KHOG� XVLQJ�

Hemagglutination and Hemagglutination Inhibition 

DVVD\V�EDVHG�RQ�:RUOG�+HDOWK�2UJDQL]DWLRQ�JXLGHOLQH�

LQ� LQÀXHQ]D� YLUXV� FXOWXUH� DQG� FKDUDFWHUL]DWLRQ�10 The 

UHIHUHQFH�DQWLJHQ�DQG�DQWLVHUXP�$�+�1���$�+�1���%�

0DOD\VLD��%�6KDQJKDL�ZHUH� VXSSOLHG�E\�:+2�DORQJ�

with positive control, negative control, and Receptor 

'HVWUR\LQJ�(Q]\PH (RDE) Denka Seiken Co., Ltd. in 

LQÀXHQ]D�YLUXV�FXOWXUH�DQG�FKDUDFWHUL]DWLRQ�SDFNDJH�

We collected data of virus culture which reported 

positive results during ILI surveillance 2007-2008. 

Based on these results, we compared them with their 

RT-PCR result. The concordance percentage was 

meant to give information how many positive result 

obtained from virus culture was actually have the same 

results with RT-PCR. The percentage was obtained by 

GLYLGLQJ�WKH�QXPEHU�RI�SRVLWLYH�LQÀXHQ]D�LQ�YLUXV�ZLWK�

number of positive result in cultureRT-PCR.12

RESULTS  

The comparative analysis between culture virus and 

57�3&5�RI�����SRVLWLYH�LQÀXHQ]D�E\�57�3&5�ZHUH����

��������,QÀXHQ]D�%�9LUXVHV��,%9���VHYHQ�RXW�RI�����

�������ZHUH�,QÀXHQ]D�$�9LUXV��,$9��E\�ERWK�PHWKRGV��

The discordance results could be found that four out 

RI����� �������ZDV� LGHQWL¿HG�DV� ,$9�E\�57�3&5�EXW�

negative by culture, 27.7 % was positive  IBV by RT-

PCR but negative by culture. 

Furthermore, from 112 specimens positive result based 

RQ� 57�3&5�� WKHUH� ZHUH� RQO\� ��� SRVLWLYH� LQÀXHQ]D�

specimens according to culture. The concordant 

percentage of virus culture to RT-PCR was relatively 

KLJK� �������� DQG� DOVR� IRU� LQÀXHQ]D�$�+�1�� ��� RI�

�����$�+�1�����RI����DQG�%������I�������ZKHUHDV�WKH�

percentage numbers were not less than 50 %. 

Table 1 showed that there were negative PCR results 

LGHQWL¿HG�DV�SRVLWLYH�,$9��$�+�1��DQG�+�1���RU�,%9�

E\�FXOWXUH�PHWKRG��,Q�WRWDO��WKHUH�ZDV�������RI�QHJDWLYH�

UHVXOW�E\�YLUXV�FXOWXUH�ZKLFK�FRXOG�EH�LGHQWL¿HG�E\�57�

3&5�DV�SRVLWLYH�LQÀXHQ]D��

DISCUSSION

There was a concordance between the virus culture and 

RT-PCR result as there were matched positive results 

EHWZHHQ�YLUXV� FXOWXUH� DQG�57�3&5��7KH� VLJQL¿FDQFH�

of the concordance between these results could be 

TXDQWL¿HG�WR�VHH�WKH�HI¿FLHQF\�RI�YLUXV�FXOWXUH�DJDLQVW�

RT-PCR.  Therefore, the percentage number of type 

DQG�VXEW\SH�RI� LQÀXHQ]D�YLUXV� IURP�57�3&5�DJDLQVW�

virus culture was calculated by dividing the number 

RI�SRVLWLYH� LQÀXHQ]D� LQ�YLUXV�FXOWXUH�ZLWK�QXPEHU�RI�

positive result in RT-PCR. 

We understand that RT-PCR method is an expensive 

method compare to culture. However the results from 

this study showed that virus culture was still considered 

as a reliable detection method since the percentage 

numbers of the consented results, mostly, were around 

60%. This would mean most of the RT-PCR’s results 

ZHUH�DOVR�FRXOG�EH�LGHQWL¿HG�ZLWK�YLUXV�FXOWXUH�DOWKRXJK�

the virus culture is a time consuming method.

Negative results by virus culture shown on table 1 can 

be detected by RT-PCR. There were several reasons to 

explain about these phenomena i.e. the quality of the 

specimen either due to sampling method, lack of the 

rapid transportation since Indonesia is an archipelago 

Table 1. The result difference between RT-PCR and virus culture

Culture
RT-PCR

$�+�1� $�+�1� ,QÀXHQ]D�%�YLUXV

$�+�1� 7 0 0

$�+�1� 0 1 0

,QÀXHQ]D�%�YLUXV 0 0 70

Negative 3 1 31

TOTAL 10 2 101
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country, or the nature of the specimen itself. These 

factors might cause low concentration of viral RNA 

or RNA degradation and lead to negative result in RT-

PCR.5,7,13 Nevertheless, this event could be evidence 

for the capability of virus culture in propagating the 

viral load so that they could be detected by virus 

culture method. 

In conclusion, virus culture was still essential and 

FRQVLGHUDEO\� HI¿FLHQW� WR� VXSSRUW� UHDO�WLPH� 57�3&5�

detection in ILI cases in Indonesia although the positive 

,QÀXHQ]D�UHVXOWV�E\�YLUXV�FXOWXUH�OHVV�WKDQ�57�3&5�

$FNQRZOHGJPHQWV

This research was a part of the ILI and Severe Acute 

Respiratory Infection Study conducted by The National 

Insitute of Health Research and Development (NIHRD), 

Ministry of Health of Indonesia in collaboration with 

United States of Centers for Disease Control and 

Prevention (US-CDC)-Atlanta. Data were entirely the 

property of NIHRD, Ministry of Health of Indonesia. 

We thank to Agustiningsih, Triyani, Oerip Pancawati, 

Sumarno, Sri Susilowati, Ratih Renindya Putri, and 

Sinta Purnamawati from Laboratory of Virology, 

NIHRD and ILI-SARI study team for their support and 

technical experties in this research.

REFERENCES

��� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� :+2� PDQXDO� RQ� DQL�

PDO� LQÀXHQ]D� GLDJQRVLV� DQG� VXUYHLOODQFH�� KWWS���

www.wpro. ZKR� �LQW�15�UGRQO\UHV�()'�%�$��

� � � � � � $ ' � � % & � � � � � � � � % � )$ � � & � � �

manualonanimalaidiagnosisandsurveillance.pdf 2002. 

2. Herrmann B, Larsson C, Wirgart ZB. Simultaneous 

GHWHFWLRQ�DQG�W\SLQJ�RI�,QÀXHQ]D�9LUXVHV�$�DQG�%�E\�D�

nested reverse transcription-PCR: Comparison to virus 

LVRODWLRQ�DQG�DQWLJHQ�GHWHFWLRQ�E\�LPPXQRÀXRUHVFHQFH�

and optical immunoassay (FLU OIA). J Clin Microbiol. 

��������������

3. Shaffer LE, Rowe SA, Reed DE. Early detection of 

,QÀXHQ]D� /LNH� ,OOQHVV�� 'HYHORSLQJ� D� PXOWL�YDULDWH�

approach. Advance in Disease Surveillance. 2007; 

2:67.

��� )ULVELH�%��7DQJ�<:��*ULI¿Q�0��HW�DO��6XUYHLOODQFH�RI�

FKLOGKRRG� LQÀXHQ]D� YLUXV� LQIHFWLRQ��:KDW� LV� WKH� EHVW�

diagnostic method to use for archival samples?. J Clin 

Microbiol.����������������

��� 86� &'&�� ,QÀXHQ]D� V\PSWRPV�ZZZ�FGF�JRY�JRY�ÀX�

symptomps.htm. 2007.

6. Compans RW, Herrler G. Mucosal immunology. 3rd 

Edition. Boston: Elsevier Academic Press; 2005. 

7. Leland, DS, Ginocchio CC. Role of cell culture for virus 

detection in the age of technology. Clin Microbiol. Rev. 

���������������

8. Steininger C, Kundi M, Aberle SW, et al. Effectiveness 

RI�UHYHUVH�WUDQVFULSWLRQ�3&5��YLUXV�LVRODWLRQ��HQ]\PH�

OLQNHG�LPPXQRVRUEHQW�DVVD\�IRU�GLDJQRVLV�RI�,QÀXHQ]D�

A virus infection in different age groups. J  Clin 

0LFURELRO�����������������

9. Chan KH, Maldeis N, Pope W, et al. Evaluation of the 

GLUHFWLJHQ�)OX�$B%�WHVW�IRU�UDSLG�GLDJQRVLV�RI�LQÀXHQ]D�

virus type A and B infections. J. Clin. Microbiol. 

����������������

10. Van Elden LJR, Nijhuis M, Schipper P, et al. 

6LPXOWDQHRXV� GHWHFWLRQ� RI� LQÀXHQ]D� YLUXVHV�$� DQG� %�

using real time quantitative PCR. J Clin Microbiol. 

2001;39:196-200.

11. Ruest A, Michaud S, Deslandes S, et al. frost eh. 

comparison of the directigen Flu A_B test, the 

TXLFNYXH�LQÀXHQ]D�WHVW��DQG�FOLQLFDO�FDVH�GH¿QLWLRQ�WR�

viral culture and reverse transcription-PCR for rapid 

GLDJQRVLV�RI�LQÀXHQ]D�YLUXV�LQIHFWLRQ��-�&OLQ�0LFURELRO� 

����������������

12. Magnard CM, Valette M, Aymard M, et al. Comparison 

of two nested PCR, cell culture, and antigen detection 

for the diagnosis of upper respiratory tract infections 

GXH� WR� LQÀXHQ]D� YLUXVHV�� -��0HG��9LURO�� ������������

20.

13. Krafft AE, Russel K, Hawksworth AW, et al. Evaluation 

RI�3&5�WHVWLQJ�RI�HWKDQRO�¿[HG�QDVDO�VZDE�VSHFLPHQV�

DV� DQ� DXJPHQWHG� VXUYHLOODQFH� VWUDWHJ\� IRU� LQÀXHQ]D�

YLUXV� DQG� DGHQRYLUXV� LGHQWL¿FDWLRQ�� -�&OLQ�0LFURELRO��

���������������� 

���� &DUPDQ�:)��:DOODFH�/$��:DONHU�-��HW�DO��5DSLG�YLUR�

ORJLFDO� VXUYHLOODQFH� RI� FRPPXQLW\� LQÀXHQ]D� LQIHFWLRQ�

in general practice. BMJ. 2002;321:736-7.


