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ABSTRACT 
We summarized the various serological and molecular examination modalities for COVID-19. RT-PCR 
instrument selection is important. Closed system has the advantage of automatic RNA extraction, thereby 

reducing the risk of contamination and false negatives results, but the cost is high. In contrast, open system has 
lower cost, but the RNA extraction must be performed manually. Thus, it requires additional facilities and 
expert laboratory staff. In addition, it has a higher false negative rate and the risk of contamination towards 

laboratory staff. Among several number of gene targets, it is recommended to use specific gene targets 
according to WHO and CDC. Although the current gold standard diagnosis of COVID-19 is the RNA 
examination using RT-PCR, but the availability of this instrument is not evenly distributed. Therefore, 

alternative examination is needed. Serology is a quick and easy examination, thus it can be used for screening 
and helping diagnose COVID-19. However, several aspects are needed. The detected target is antigen or 
antibody. The detected antigen is a specific protein from the virus, but the antigen is only detected when the 

virus is actively replicating and more effective at acute phase. Antibodies are more effective because they can 
last for a long time. Total antibodies have the highest sensitivity and can increase the sensitivity of RNA tests 
when combined. The time of collection and specimen type used are also important because some specimens 

have low sensitivity.  
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INTRODUCTION 

Corona virus disease (COVID-19) is an infectious 
disease caused by the latest coronavirus strain 
severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2), first appeared at the end of 2019 
in Wuhan, China.[1] This disease spreads very 
quickly throughout the world, thus WHO declared 
COVID-19 as a pandemic on March 11, 2020. 
The diagnosis is based on clinical symptoms, such 
as fever, dry cough, shortness supported by 
confirmation of SARS-CoV-2 infection.[2] There is 
a number of modalities used for confirmation, 
both serological tests for IgG and IgM antibodies, 
or molecular examinations with real-time reverse 
transcriptase polymerase chain reaction (rRT-PCR) 
as the gold standard.[3] 
The pathogenesis of COVID-19 is still unclear. 
Some experts assume the disease mechanism is 
similar to MERS-CoV. Viruses enter cells through 
direct fusion of viruses and plasma membranes. 
The protein spike (S) present in the coronavirus 
binds to the ACE2 receptor. These receptors exist 
in various organs, but are most numerous in the 
pulmonary alveolar. Thus, the symptoms which 

appear mostly attack in the lower respiratory 
tract. After entering the cell, the virus is replicated 
by the Nucleocapsid (N) protein and RNA-
dependent RNA polymerase (RdRp) activity, then 
the newly formed virus will be released out of the 
cell.[4] The virus will be recognized as an antigen 
and stimulate the immune system by mediating B 
cells and T cells. Antibodies against SARS-CoV, 
specifically specific to S protein and N protein, 
are formed as IgM and IgG. IgM will disappear 
after 12 weeks, while IgG will last for a long 
time.[5]. 
COVID-19 spreads very quickly, suggesting that 
the number of samples is inversely proportional to 
the number of referral laboratories. This is 
certainly influential on the length of diagnosis 
time. The availability of instruments for diagnosis 
in each region must be ensured so that diagnoses 
can be made quickly and accurately. Clinical and 
analytical validation are essential for all 
commercial instruments, including RT-PCR before 
being widely used. The risk of false positives and 
negatives will aggravate efforts to prevent the 
spread of this disease. The availability of 
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validated diagnostic instruments and the 
uniformity of inspection protocols in each country 
are important aspects.[6] This review is important 
to observe the various serological and molecular 
examination modalities for COVID-19. 
 

Diagnosis 

Specific diagnoses are molecular examinations of 
airway samples collected from throat swabs, 
sputum, endotracheal aspirate, and 
bronchoalveolar lavage. Viruses can also be 
detected in the stool and blood in severe cases.[7] 
Definitive diagnosis for COVID-19 is by rRT-PCR 
examination using samples from the lower 
airway. Another modality is serological 
examination which detects the presence of 
antigens and antibodies in the form of IgM, IgG, 
or total antibodies. This examination can be 
performed quickly and easily, but the validation is 
important.[8] 
Other laboratory results are usually not specific. 
Complete blood examination usually shows a 
normal or low number of leukocytes. The 
presence of lymphopenia (lymphocytes 
<1500/mm3) is associated with the severity of the 
disease. Platelets are usually normal or slightly 
low.[9] Some cases report an increase in c-reactive 
protein and erythrocyte sedimentation rate but 
normal procalcitonin. Increased procalcitonin 
indicates bacterial co-infection. Increased 
aspartate transaminase, alanine transaminase, 
serum creatinine, prothrombin time, D-dimer, 
and lactate dehydrogenase are related to the 
severity of the disease.[10,11] 
Chest X-ray examination usually shows bilateral 
infiltrates, but in some cases shows normal 
picture. Chest CT scan is more sensitive and 
specific. The CT scan shows infiltrates, ground 
glass opacities, and sub-segmental consolidation. 
Abnormalities of CT scans also appear in 
asymptomatic patients, suggesting to be used to 
diagnose COVID-19 in suspected patients with 
negative molecular test results.[12] 
 

Molecular Examination 

Molecular examination is a major modality in the 
diagnosis of COVID-19. The method currently 
most used widely is RT-PCR. There are currently 3 
target genes used to detect the SARS-CoV-2 virus. 
The target genes used are RdRP in the open 
reading frame (ORF1ab) region, envelope protein 
(E) gene, and nucleocapsid (N) gene. Both the 
RdRP and E genes have higher sensitivity than the 
N gene, but the N gene is more specific.[13] 
The rRT-PCR is the most often used method to 
detect coronavirus. This method converts SARS-
CoV-2 RNA into DNA by reverse transcriptase. In 
DNA form, amplification is continued with 3 

stages (denaturation, annealing, and extension) 
and will be repeated until 30-40 cycles. This 
method is chosen because it is specific, easy, and 
quantitative. However, it is vulnerable to 
contamination and requires a long time. The 
experts then developed this method using 
TaqMan in diagnosing HCoV. Recently, more 
developed methods use 2 TaqMan probes to 
increase sensitivity. The development is very 
helpful in detecting SARS-CoV-2 because the LoD 
reaches 1 RNA copies/reaction. However, the real 
challenge is the rapid mutation of the virus.[14]  
The accuracy of molecular examinations depends 
on the quality of the examined specimens. 
Specimens examined can be from the upper or 
lower airways (nasal swab, throat swab, sputum, 
and bronchoalveolar lavage). The Center of 
Disease Control (CDC) recommends collecting 
specimens from nasopharyngeal swabs only 
because it has greater positivity rate than 
oropharyngeal swabs. If the oropharyngeal swab 
is taken, it is recommended to put it in the same 
tube as the nasopharyngeal swab specimen. 
Alternative specimens if nasal swabs are not 
possible are oropharyngeal swabs, mid-turbinate 
nasal swabs, and nasal aspirates. Sputum is also 
recommended if the patient produces adequate 
sputum. The highest levels of positivity of the 
lower airway samples are found in 
bronchoalveolar lavage and sputum with 
percentages of 93% and 72%, respectively, but it 
is invasive and has droplet risks. The highest 
positivity sample from the lower airway is 
nasopharyngeal swab (63%), while for 
oropharyngeal swab is only 46%. The lowest 
positivity rate is urine, almost 0%.[15] Transport 
media for nasopharyngeal swab specimen is 
scarce, thus CDC allows acceptable alternative 
specimens and transport media if standard media 
is not available. Alternative media are phosphate-
buffered saline, amies, and saline, but the 
examination must be performed within 24 
hours.[16] 
Time of collection is an important factor 
influencing the diagnosis of COVID-19 because 
the amount of virus is very influential. The SARS-
CoV-2 positive rate in upper airway specimens 
reaches a peak on the 7-10 days after onset, then 
decreases constantly. Specimens from the lower 
airway have the highest positive rate if taken at 3 
weeks or more after onset. A study in China 
showed that the site of RNA shedding in patients 
with SARS-CoV-2 was more similar to influenza 
patients than with SARS-CoV or MERS-CoV. The 
median time of virus shedding in each specimen 
was 12 days on nasopharyngeal swab, 19 days 
in sputum, and 18 days in feces.[17] The virus was 
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still detected in 20.9% patients studied even after 
more than 30 days after onset.[15] 
The selection of PCR devices should also be 
considered. There are 2 types of PCR systems, 
open and closed systems. Most of the PCR devices 
are closed system; they require reagents, 
consumables, or other specific hardware made by 
a manufacturer, thus certainly requiring a lot of 
costs and reducing the flexibility of tool users. The 
advantage of a device with a closed system is that 
RNA extraction can be performed automatically, 
suggesting that the risk of staff contamination is 
smaller. Devices with closed system only require 
biosafety cabinet 2a which is available in many 
laboratories. On the other hand, open system 
allows users to choose the requirement reagents, 
consumables, and instruments. This allows the 
user to optimize the tool according to the needs 
and conditions of the PCR, but RNA extraction 
must be performed manually. This manual 
extraction causes a false negative rate, and the 
risk of contamination to the staff increases. 
Therefore, it needs the adequate facilities and 
expert laboratory staff. Laboratories with a 
minimum open system must have a biosafety level 
2 with negative pressure. Other important factors 
to consider are the capacity, speed, and 
compatibility of the device.[18] 
The RT-PCR examination conducted by the CDC 
uses primer from the N (N1 and N2) gene and 
the RNase P gene to ensure that the RNA 
extraction process is going well, while WHO uses 
RdRP gene and the E gene. John Hopkins Center 
for Health Security tries to compare the sensitivity 
and specificity of various primers used in several 
countries. Sensitivity can be seen from how small 
the Limit of Detection (LoD). Most kits are 
considered good performance if LoD is below 10 
RNA copies per reaction. Lower LoD is considered 
more sensitive. Specificity is measured from the 
ability of the kit to distinguish SARS-CoV-2 RNA 
from other similar pathogens. The specificity of a 
primer will increase if it has the least resemblance 
to another viral RNA. The primers with the highest 
specificity are those which use the N gene. In 
addition, the kit used must have no cross reaction 
with other viruses.[19] 
Indonesia uses devices targeting the Orf1ab 
(RdRp) and E genes, but the number of PCR 
machines used is still insufficient for Indonesia’s 
vast population. On May 20, 2020, Malaysia, 
which was considered successful in preventing the 
spread of COVID-19, performed 569 tests per 
thousand population with 104 confirmed cases 
per day per 1 million population. South Korea 
conducts 224 tests per thousand population with 
0.41 confirmed cases per 1 million population. 
Otherwise, Indonesia only conducts 16 tests per 

thousand population with 1.96 confirmed cases 
per 1 million population.[20] 
 

Molecular Rapid Test 

Molecular rapid test is a simple, quick 
examination (less than 1 hour), and has been 
approved by the American Food Drug 
Administration (FDA).[21] This test includes 
cartridge-based examinations with a choice of 
instruments, such as Abbott ID Now (Abbott 
Laboratories), Biofire Film Array (bioMerieux), 
Cobas Liat (Roche Diagnostics), and GeneXpert 
(Cepheid). This instrument has a very important 
role in expanding the range of diagnoses of 
SARS-CoV-2. The Xpert Xpress SARS-CoV-2 
(Cepheid) has received EUA from the FDA and 
can be done using the GeneXpert tool, a tool that 
has been widely used for HIV and TB testing, 
especially in countries with low and middle 
income.[8] 
Another instrument that uses cartridges is Vivalytic 
COVID-19 (Bosch, Germany), which can detect 
SARS-CoV-2 in less than 2.5 hours. This 
instrument can detect SARS-CoV-2 and 9 other 
respiratory viruses, including influenza A and B. 
The samples used are nasopharyngeal swabs or 
oropharyngeal swabs. Cartridges that already 
contain samples are examined using a Vivalytic 
analyzer.[22] Abbott ID NowTM COVID-19 is an 
instrument that can detect SARS-CoV-2 in just 5 
minutes. The method used is isothermal nucleic 
acid amplification to detect SARS-CoV-2 virus 
RNA quantitatively. The only equipment needed is 
ID Now, which is only the size of a toaster and 
quite light. The target gene used is RdRp, and the 
sample used can be from nasopharyngeal and 
oropharyngeal swabs. One kit contains 24 tests, 
positive controls, negative controls, swabs for 
sampling, and pipettes. This instrument has also 
received EUA from the FDA and has spread 
widely throughout the world.[22] 
The most recent method of isothermal nucleic 
acid amplification test is loop-mediated 
isothermal amplification (LAMP) which has high 
efficiency. This method is commonly used for 
DNA and RNA amplification with a high degree 
of sensitivity and specificity. This advantage is 
obtained because this method uses six target 
sequences which are recognized by 4 different 
primers simultaneously. This method is fast and 
does not require expensive reagents and 
instruments, so it can reduce the costs needed to 
detect coronavirus. Analysis of LAMP amplification 
results generally uses gel electrophoresis. In 
addition, it can use precipitation from magnesium 
pyrophosphate or fluorescent staining. Analysis 
methods other than gel electrophoresis can be 
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monitored in real time, so it is more effective than 
end point detection.[23] 
The development of this LAMP method is 
sequence-specific LAMP-based methods. This 
method can separate the specific and nonspecific 
signals which cannot be done with classic LAMP 

method. The drawback of this method is the 
temperature needed for to run optimally is to be 
at 65oC.[24] Comparison of molecular rapid test 
instruments is presented in Table 1. Sensitivity and 
specificity are taken from each insert kit. 

 
Table 1: Comparison of molecular rapid test instrument* 

 
Instrument Samples FDA 

EUA 
Time Method Target Sensitivity Spesificity 

Xpert 
SARS-CoV-
2 

Nasopharyngeal 
Swab, nasal 
aspirate 

Yes 45 
minutes 
- 1 hour 

RT-PCR N2 
E 

100% 100% 

VitaPCR 
COVID-19 
assay 

Nasopharyngeal 
and 
Oropharyngeal 
Swab 

Pending 20 
minutes 

RT-PCR Viral 
RNA 

100% 100% 

RapidPrep 
COVID-19 

Swab or sputum ** 30 
minutes 

LAMP ** ** ** 

ePlex 
SARS-CoV-
2 

Nasopharyngeal 
swab 

Yes 2 hour RT-PCR Viral 
RNA 

94,4% 100% 

Accula 
SARS-CoV-
2 

Nasopharyngeal 
and 
Oropharyngeal 
swab 

Yes 30 
minutes 

RT 
PCR+Lateral 
flow 

N 100% 100% 

ID Now 
COVID-19 

Nasopharyngeal 
and 
Oropharyngeal 
swab 

Yes 13 
minutes 

Isothermal 
nucleic acid 
amplification 

RdRp 100% 100% 

POCKIT 
SARS-CoV-
2 

Oropharyngeal 
swab 

No 85 
minutes 

Insulated 
isothermal 
polymerase 
chain reaction 

Orf1ab ** ** 

*Based on data at [21] with modification 
**No data 
 
Serology Examination 

Clinical symptoms of patients with COVID-19 are 
similar to general viral infections. The gold 
standard examination for the diagnosis of 
COVID-19 is rRT-PCR, but this examination has 
several drawbacks: a long time needed, a high 
level of complexity, special facility, the high 
priceof the equipment, and expert’s laboratory 
staff required. Another drawback is the presence 
of false negative results on rRT-PCR. This makes 
rRT-PCR less suitable for rapid diagnosis and 
screening of patients.[3] 
 
Antibody Examination 

Examination of specific antibodies to SARS-CoV-2 
using a patient’s blood sample is the right choice 
for a quick, easy, and sensitive examination 
COVID-19 diagnosis. The selection of blood 
samples used is also important because studies in 

Germany showed that the sensitivity of 
examinations using capillary blood samples was 
only 36.4%.[25] After SARS infection, IgM is 
detectable in the blood after 7 days, then reaches 
a peak until 28 days and falls but can still be 
detected until the 42 day after onset. IgG 
antibodies can be detected after 10 days, then 
reach a peak of up to 49 days and last for a long 
time. Based on this data, it is recommended to 
monitor IgM and IgG antibodies for up to 18 and 
21 days, respectively. Interpretation of IgG 
examination must be done carefully because the 
detection of IgG does not mean past infection 
since IgG can be detected early in the infection 
and last for a long time. Antibody titers are said 
to be related to the severity and clearance of 
viruses. Higher antibody titer is related with high 
severity, while lower antibody titer is related with 
high virus clearance.[17] This examination is not 
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affected by variations in the amount of virus at the 
time of examination, which is very influential on 
rRT-PCR. The biggest challenge of this 
examination is the presence of cross reactions 
with other coronaviruses. A study in Hong Kong 
conducted serological examinations in 15 
COVID-19 patients, and the results obtained were 
high levels of cross-reaction between SARS-CoV-2 
and SARS-CoV.[26] 
A retrospective study in China showed that 
positivity rate of antibody examination at the early 
onset was low probably because antibodies were 
not yet developed. IgG antibodies had a higher 
positivity rather than IgM with percentages of 
88.9% and 48.1%, respectively. At the 
seroconversion phase in which the virus has not 
been detected, IgM also begins undetected, while 
IgG remains detected.[27] 
A study in Shenzhen, China compared the 
examination of RNA, total antibodies, IgM, and 
IgG. This study showed that in the first 7 days 
after onset, RNA examination had the best 
sensitivity of 66.7%. Starting on day 8, total 
antibody sensitivity was better than RNA, even at 
13 days after the onset, total antibody sensitivity 
reached 90%. The sensitivity of IgG and IgM also 
exceeded RNA examination on days 8-14, but 
remained lower than total antibodies. This study 
showed that antibody testing also had good 
sensitivity in diagnosing COVID-19, especially 
total antibodies. Antibody tests might increase the 
sensitivity of RNA testing when combined.[28] 
Examination of antibodies is currently being 
developed using recombinant S and N antigens 
from viruses. Using recombinant antigen means 
there is no need for biosafety level 3 for its work. 
Protein N is easier to clone, but the level of cross-
reaction is higher than protein S. Polyclonal 
antibodies obtained from SARS-CoV are able to 
neutralize SARS-CoV-2 because protein S from 
these two viruses has 75% similarity of amino 
acids.[29] Several studies conducted tests and 
validations on several antigens (RBD, N, S1) using 
the Enzyme-linked Immunosorbent Assay (ELISA) 
method. The results of the study indicate that 
protein S1 is more specific than protein S in 

detecting SARS-CoV-2 antibodies, whereas 
protein N is more sensitive than protein S.[30] 
There are several methods that can be used in 
SARS-CoV-2 serological examinations other than 
ELISA-based method.[31] Immunofluorescence 
Assay (IFA) is a method for detecting antibodies 
by detecting fluorescent signals. The detected 
signal is produced by the interaction between the 
antibodies present in the sample and the virus 
antigen/protein that has been attached to the 
slide and observed using a fluorescent 
microscope. Abbott SARS-CoV-2 IgG is an 
instrument that uses the chemiluminescent 
microparticle immunoassay (CMIA) method to 
detect IgG qualitatively. The sample used is serum 
or plasma and is carried out using Architect.[32] 
Lateral Flow Assay (LFA) is a method widely used 
to detect antibodies to COVID-19. This 
examination is in the form of a membrane coated 
with 2 kinds of lines; the first is an antibody with a 
gold conjugate and the second is an antibody 
capture. The patient sample is dripped in the 
membrane and the protein will be absorbed in 
the membrane. After this protein crosses the first 
line, the antigen will bind to antibodies with the 
gold conjugate and move to the second line. After 
arriving at the second line, this antigen-antibody 
complex will stop because it is captured by 
capture antibodies that it can emit a visible 
color.[8] 
Recently, many companies are competing in 
making serological examinations using various 
methods. This makes it easier to do a quick and 
evenly examinations, but some instruments issued 
by many of these companies have not passed the 
validation test and approval by the authorities. In 
Indonesia, there are currently 22 kinds of 
serology tests that have been registered. This 
certainly needs to be aware of which instruments 
have been validated and approved. This is very 
important considering the results issued by the 
instruments used will have a major impact on 
efforts to prevent transmission of the COVID-19 
outbreak. We present the data of instruments 
entered in our country in the Table 2. 

 
Table 2: Serology examinations in Indonesia* 

 
No. Name Approval Sensitivity Specificity Others 

1. 
Wondfo  SARS-COV-2 
Antibody Test (Lateral 
Flow Method) 

FDA 
Philippines, 
HAS 
Singapore, 
Canada 

Serum 
62.9% 
Capillary 
44.4% 

Serum 
95.2% 
Capillary 
100% 

[33] 

2. 
VivaDiag™ COVID-19 
IgM/IgG Rapid Test 

HAS 
Singapore, 
Australia 

18.4% 91.7% [34] 
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3. 
HIGHTOP SARS-CoV-2 
IgM/IgG ANTIBODY 
RAPID TEST 

FDA  
Philippines, 
Canada, 
Australia 

** ** ** 

4. 
VAZYME 2019-nCoV 
IgG/IgM DETECTION 
KIT 

FDA 
Philippines 

** ** ** 

5. 
Standar Q COVID-19 
IgM/IgG Duo 

FDA  
Philippines 

IgG 100% 
IgM100% 

IgG 100% 
IgM 100% 

Insert Kit 

6. 

EAGLECARE Novel 
Coronavirus (2019-
nCoV) IgG/IgM Test Kit 
(Colloidal Gold) 

Korea ** ** ** 

7. 
Artron one step covid-
19 IgG IgM antibodi 

** 83% 100% [35] 

8. 
qSARS-CoV-2 IgG/IgM 
Rapid Test 

FDA US, 
FDA 
Philippines, 
Australia 

93.75%  96.40%  Insert Kit 

9. Qingdao 
FDA/EUA & 
FDA 
Philippines 

** ** ** 

10. Biotech 
FDA 
Philippines 

** ** ** 

11. Healgen 
FDA 
Philippines 

** ** ** 

12. 
Biozek COVID-19 
IgG/IgM rapid test 
cassette 

FDA/EUA ** ** ** 

13. 
GenBody COVID-19 
IgM/IgG 

Ministry of 
Health 
Jerusalem, 
Israel 

IgG 100% 
IgM 80% 

IgG 100% 
IgM 100% 

Insert Kit 

14. 
Clungene COVID-19 
IgG/IgM rapid test 
cassette (WB/S/P) 

Korea ** ** ** 

15. 
SGTi-flex COVID-19 
IgM/IgG Sugentech 

Australia ** ** ** 

16. Prestige ** ** ** ** 

17. 
Core Tests COVID-19 
IgM/IgG Ab Test 

** ** ** ** 

18. 
COVID-19 IgG/IgM 
rapid test kit (Coloidal 
Gold) Yilifang Biotech 

** ** ** ** 

19. 
Hangzhou Zheda 
Dixun Biological 

** ** ** ** 

20. Neomed ** ** ** ** 
21. Fenghua ** ** ** ** 

22. 
COVID-19 
Coronavoris IgG/IgM 
rapid test kit (R & D) 

** ** ** ** 

* Data were collected on April 20, 2020 
** No data 
 

Antigen Examination 

Other type of rapid tests available is detecting the 
presence of a protein (antigen) that is expressed 

by the COVID-19 virus from an airway sample. 
These antigens will bind to specific antibodies and 
emit readable signals. This antigen is only 
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detected if the virus is actively replicating, so this 
examination is best used during an acute 
infection.[36] 
Theoretically, viral antigens are specific markers 
and can be detected before antibodies are 
developed, so they can be used for screening. 
Researcher in China conducted a study using the 
fluorescence immunochromatographic method to 
detect N proteins from SARS-CoV-2 using 
samples from nasopharyngeal swabs. In this 
study, 68% sensitivity and 100% specificity were 
obtained.[37] 
 

Diagnosis Protocol 

Many countries show great effort to diagnose 
SARS-CoV-2. South Korea successfully prevents 
the spread of COVID-19 by conducting large-
scale PCR tests. South Korea conducted more 
than 300,000 tests in 9 weeks after the first case 
was found there. Singapore uses mass testing, 
aggressive contact screening, and isolation. The 
country is screening all pneumonia patients and 
influenza-like symptoms in hospitals and primary 
health facilities. Taiwan and Hong Kong also use 
the same method by conducting mass tests to 
prevent transmission.[38,39] 
The role of diagnostic testing is very important to 
deal with the large scale transmission diseases, 
such as COVID-19. The type of examination, the 
tools needed, and the time of the examination are 
very important to be considered to get optimal 
results. The choice of examination used must pay 
attention to several aspects, including the target 
being examined (viruses, antibodies), the time 
needed to issue results, the ability of the tool to 

examine several samples at once, and the ability 
of a device to be operated in various places with 
limited resources. FDA categorizes diagnostic 
examinations based on their complexity. The 
easiest examination can be done in point of care, 
while examinations with medium and high 
complexity must be done in the laboratory. This is 
also determined from what specimens can be 
checked on the device. The sensitivity and 
specificity of an examination must also play an 
important role in determining the selection of 
which tests are used for screening or those used 
for confirmatory.[13] 
Indonesia has succeeded in producing its own RT-
PCR kit and rapid test. This RT-PCR kit is named 
NUSANTARA TRFIC-19. The target gene used by 
the Indonesian kit is the RdRp and N genes. This 
kit is ready to be produced and is planned to 
produce 50,000 kits. The existence of this 
homemade kit is very helpful in screening and 
diagnosing COVID-19 in Indonesia. Validation 
tests are also carried out using Asian virus strains 
imported from overseas and local virus strains 
obtained from the Indonesian Health Research 
and Development Agency.[40] COVID-19 
screening in Indonesia uses Rapid Test (RT) 
antibodies and/or antigens for suspected COVID-
19 person. Antibodies examination is also used to 
detect cases in areas that do not have facilities for 
RT-PCR examination. The results of RT antibody 
tests are confirmed using RT-PCR. The protocol of 
COVID-19 examination in Indonesia can be seen 
in Figure 1.[41] 
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Suspected COVID-19 Severe symptoms

Antibody test Antigen test

- + + -

Self isolation for 10 

days

Repeat antibody test

Self isolation

Upper respiratory 

infection symptom 

within 10 days

Confirmation test with 

RT-PCR

- + + -

+ -Non- 

COVID-19

Non-

COVID-19

COVID-19

Confirmed

Repeat 

Antigen 

test

Antibody 

test

-+ +-

Non-

COVID-19

No symptoms Mild symptoms Moderate symptoms Severe symptoms

Self isolation Self isolation Refer to nearby hospital Refer to referral hospital
 

 
Fig.1:COVID-19 examination protocol in Indonesia[41] with modification. 

 
The mass examination is ideally performed by RT-
PCR because it directly confirms if there are 
positive results. Mass examination with antigen 
and antibodies rapid tests still need confirmation 
of RT-PCR. It takes longer time rather than using 
RT-PCR directly. However, in countries with very 
large populations and limited availability of PCR 
tools, rapid tests are ideal because they can cover 
large amounts of people in a short time. 
Therefore, validation of the tools used both rapid 
and RT-PCR is very important for the successful 
prevention of the spread of COVID-19. 
 

CONCLUSION  

COVID-19 is a disease that spreads very quickly, 
thus it is important to have quick and accurate 
diagnostic tools. Various modalities that have 
been developed are very helpful in overcoming 
this disease. The RT-PCR method is a gold 
standard method in diagnosing COVID-19. 
Several consideration is needed when using RT-
PCR, starting from the type of PCR machine used 
and the target gene used in the device. 
Serological examination must also consider the 
targets of detection, either antigen, total antibody, 
IgM, or IgG. The time of collection and type of 

specimen examined also need to be considered in 
all examinations. Validation of the modalities we 
used is important to achieve accurate result. 
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