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 ABSTRACT  
COVID-19, RT-PCR, Patient.  SARS-CoV-2 virus is the cause of COVID-19 it was first detected in a 

cluster sample of patients in Hubei Province, China in December 2019. At 

first the cluster patient had symptoms such as a fever, cough, shortness of 

breath, and other non-specific symptoms. The aim of the study was to 

examine the positivity of nasal, nasopharyngeal and oropharynx specimens. 

The research subjects were contact patients with or without clinical 

symptoms of COVID-19 at the Health Service Facilities (Fasyankes) and 

the Department of Microbiology, FKUI. The data was collected by 

consecutive sampling specimens. Data analysis performed cross tabulation 

and calculation of sensitivity, specificity, PPV, and NPV. The study 

resulted in all contact patients aged over 18 years with or without clinical 

symptoms of COVID-19 who were tested at Health Service Facilities 

(Fasyankes) and the samples were sent to the Clinical Microbiology 

Laboratory (LMK) FKUI. Nasopharyngeal specimens were 34.84%, 

oropharyngeal specimens were 30.32%, and nasal specimens were 30.77%. 

The three types of specimens can be substituted for a molecular detection 

test as an initial diagnosis of COVID-19. RT-PCR on several types of 

specimens showed that nasal and oropharyngeal specimens could be used 

as an alternative to nasopharyngeal specimens. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

COVID-19 is a respiratory infectious disease that causes a pandemic, over time, COVID-19 has become a 

global epidemic in many countries, determining the initial diagnosis in suspected patients is very crucial. The 

sooner a person is exposed, the easier it will be to perfomed contact tracing. Several methods commonly used 

for the detection of SARS-CoV-2 include rapid diagnostic tests, detection of nucleic acids or genetic material, 
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namely nucleic acid amplification tests and virus culture. The study aims to compare the performance of 

several types of upper respiratory tract swab specimens for the detection of SARS-CoV-2 [1], [2]. 

 

In its development, nasopharyngeal swab sampling requires trained health professionals as well as personal 

protective equipment (PPE). Therefore, the availability of simpler and more accurate alternative samples that 

might even be collected on their own, such as nasal swabs or saliva, will facilitate the examination procedure 

and have the potential to be tested on a large scale [3], [4]. Compared to nasopharyngeal swabs, nasal swabs 

have lower pain severity, especially the degree of induction of coughing or sneezing [5]. 

 

2. Method 

This study uses consecutive sampling method. The target specimens come from patients in primary -health 

care facilities who were in contact with confirmed COVID-19 patients. All patients participating in the study 

were informed about the study objectives and provided written informed consent. The specimens taken were 

nasal swab specimens, naso-oropharyng. Nasal, nasopharyngeal and oropharyngeal specimens were taken 

and inserted into each labeled VTM for PCR examination. 

 

All specimens were confirmed by real-time Reverse Transcriptase Polymerase Chain Reaction (rRT-PCR) 

method. The specimens were extracted RNA with the Qiagen extraction kit according to the manufacturer's 

recommendations and RT-PCR reactions with primers target genes RdRP, N, and E using the Liliv PCR mix 

solution and the PCR protocol according to the manufacturer's guidelines. (brand, China). PCR reaction using 

MA6000 instrument (brand, China) 

 

3. Result 

Total number patients paticipating in the study are 221 patients, with the characteristics shown in table 1 

 

Table 1. Characteristics Subjects 

Criteria N (%) 

Gender  

Male 106 (47,96) 

Female 115 (52,04) 

Age  

18-30 89 (40,27) 

31-40 38 (17,19) 

41-50 39 (17,65) 

51-60 44 (19,91) 

61-70 9 (4,07) 

71-80 2 (0,90) 

Symptom   

Symptomatic 154 (69,68) 

Asymptomatic 67 (30,32) 

 

The total number of patients in this study are 221. Overall positivity rate results showed that there are no 

significant difference between oropharyngeal 67 (30.32%) and nasal 68 (30.77%). However, the difference 

is quite large when it was viewed from 77 (34.84%) nasopharyngeal specimens, which is approximately 4 

percent compared to oropharynx and nasal specimens (table 2). 

 

Each patient who were willing to be the subject of the study was then taken specimens from the nasopharynx, 

oropharynx, and nasal by the swab method. This was done to see how big the difference in viral load on each 
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specimen to the detection of SARS-CoV-2. 

 

Table 2. RT-PCR Test Results on Each Type of Specimen Sample. 

RT-PCR 

Test results 

Specimen Type (N=221) 

Nasopharynx 

N (%) 

Oropharynx 

N (%) 

Nasal 

N (%) 

Positif 77 (34.84) 67 (30.32) 68 (30.77) 

Negatif 144 (65.16) 154 (69.68) 153 (69.23) 

 

From a total of 221 patients, there are no significant difference in the positivity rate between oropharyngeal 

67 (30.32%) and nasal 68 (30.77%). However, the difference is quite large when viewed from 77 (34.84%) 

nasopharyngeal specimens, which is approximately 4 percent compared to oropharynx and nasal specimens. 

 

Table 3. Comparison of RT-PCR Test Results on Nasal Specimens and Oropharynx on Nasopharyngeal 

Specimens 

 

Nasopharynx 

Positif Negatif Total 

Nasal 

Positif 62 6 68 

Negatif 15 138 153 

Total 
77 144 221 

Oropharynx 

Positif 57 10 67 

Negatif 20 134 154 

Total 
77 144 221 

 

The comparison result of RT-PCR test on nasal and oropharyngeal specimens with the nasopharynx are 

performed using cross tabulation, it is shown that the nasal specimens had sensitivity and specificity of 

80.52% (62 of 77 patients) and 95.83% (138 of 144 patients). Oropharyngeal specimens had a sensitivity and 

specificity of 74.03% (57 of 77 patients) and 93.06% (134 of 144 patients). 

 

The RT-PCR test result showed that there was no difference in the proportion of males and females with 

positive test in each type of specimen. The proportion of male samples was 106 (47.96%) and female 115 

(52.04%), and all positive specimens had a proportion that was not much different from the proportion of the 

existing samples. 

 

Table 4. Positive RT-PCR Test Results by Gender on Each Type of Sample Specimen 

Gender 

Positive RT-PCR Test Results 

Nasopharynx 

N (%) 

Oropharynx 

N (%) 

Nasal 

N (%) 

Male 34 (44,16) 31 (46,27) 29 (42,65) 

Female 43 (55,84) 36 (53,73) 39 (57,35) 
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Total 77 67 68 

 

In addition to the demographics, the RT-PCR test result can be seen based on whether the patient has 

symptoms or not. In symptomatic patients, the comparative proportions of the three nasopharyngeal, 

oropharynx, and nasal specimens were 54.55% (42 of 77 nasopharyngeal positive patients), 52.24% (35 of 

67 oropharynx positive patients), and 52.94% (36 of 68 nasal positive patients). 

 

Table 5. RT-PCR Test Results on Each Type of Sample Specimen Based on Presence or Absence of 

Symptoms 

Symptom 

RT-PCR Test Results 

Nasopharynx 

n (% dari 

N=221) 

Oropharynx 

n (% dari 

N=221) 

Nasal 

n (% dari 

N=221) 

Positif    

Symptomatic 42 (19,00) 35 (15,84) 36 (16,29) 

Asymptomatic 35 (15,84) 32 (14,48) 32 (14,48) 

Total 77 (34,84) 67 (30,32) 68 (30,77) 

Negatif    
Symptomatic 25 (11,31) 32 (14,48) 31 (14,03) 

Asymptomatic 119 (53,85) 122 (55,20) 122 (55,20) 

Total 144 (65,16) 154 (69,68) 153 (69,23) 

 

From each specimen with a positive test result, the Ct-Value obtained was then classified into three groups, 

<20, 20–30, and >30.There are similarities between the three types of specimens indicated by the distribution 

shown dominated by patients with Ct-Value examination results in the range of 20-30; followed by the group 

with Ct-Value >30, and finally the group with Ct-Value <20. 

 

Table 6. RT-PCR Test Results Based on Ct-Value 

Ct-Value 

RT-PCR Test Results 

Nasopharynx 

N (%) 

Oropharynx 

N (%) 

Nasal 

N (%) 

<20 19 (24,68) 12 (17,91) 13 (19,12) 

20-30 36 (46,75) 39 (58,21) 34 (50,00) 

>30 22 (28,57) 16 (23,88) 21 (30,88) 

Total 77 67 68 

 

4. Discussion 

The selection of specimens sample for detection of SARS-CoV-2 is crucial in order to avoid misdiagnosis 

due to the lack of virus in the tested specimens. Specimens that have a high level of positivity generally come 

from bronchoalveolar lavage fluid with a positivity rate of 91.8%. In the study, nasopharyngeal, oropharynx, 

and nasal specimens had positivity rates of 45.5%, 66.7%, and 62.5%.5 In other study, [7] also reported the 

same thing, (bronchoalveolar lavage fluid) also has a high positivity rate, but this type of specimen is not 

recommended at the initial diagnosis [7- 10]. In the initial diagnosis carried out in the study, the three types 

of specimens had a slight difference in positivity rate [11]. 

 

Nasopharyngeal specimens were 34.84%, oropharyngeal specimens were 30.32%, and nasal specimens were 

30.77%. This has the implication that the three types of specimens can be substituted for molecular detection 
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tests as an early diagnosis of COVID-19. 

 

5. Conclusion 

The RT-PCR test result on nasal and oropharyngeal specimens can be used as an alternative to nasopharyngeal 

specimens. 
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