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Respiratory system is affected by a novel type of virus known as Severe Acute 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). The gold standard for its 

identification is the real-time reverse transcription polymerase chain reaction 

(rRT-PCR) test, despite being invasive and dangerous to medical workers 

during the sample-collecting process. However, major salivary glands including 

the parotid, submandibular, and sublingual, as well as smaller glands dispersed 

throughout the mouth cavity, release saliva, a hypotonic fluid, containing 

biomarkers that can be used to identify both local and systemic disorders, 

including SARS-CoV-2. This fluid can be utilized as a non-invasive, low-risk 

diagnostic test by medical professionals since it provides insights into patient's 

overall health. This study aims to determine the potential of saliva as a substitute 

for other SARS-CoV-2 diagnostic methods. The results from analysis of 5 

scientific publications, showed that saliva contained SARS-CoV-2 virus RNA, 

making it suitable for patient diagnostic testing. Considering the results, the 

fluid was discovered to be an alternative diagnostic test for patient with the 

virus. 
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 ABSTRAK 

Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) atau biasa 

dikenal dengan COVID-19 merupakan virus jenis baru yang menginfeksi 

saluran pernapasan. Saat ini, metode standar untuk mendeteksi SARS-CoV-2 

adalah tes reverse transcription polymerase chain reaction (rRT-PCR) secara 

real-time, namun tes rRT-PCR adalah metode invasif dan prosedur 

pengumpulan sampelnya berbahaya bagi tenaga kesehatan. Saliva adalah cairan 

hipotonik yang disekresikan oleh kelenjar saliva mayor seperti parotid, 

submandibular, dan sublingual serta beberapa kelenjar saliva minor yang 

tersebar di seluruh rongga mulut. Biomarker yang dimiliki oleh saliva dapat 

dianalisis untuk mendeteksi penyakit lokal dan sistemik, salah satunya adalah 

SARS-CoV-2. Penulis ingin mengetahui lebih dalam mengenai potensi saliva 

sebagai alternatif pemeriksaan diagnosis SARS-CoV-2. Mengingat potensi 

saliva yang dapat mewakili kondisi sistemik penderita maka saliva dapat 

digunakan sebagai tes diagnosis non-invasif dan rendah risiko bagi tenaga 

kesehatan. Untuk mengetahui potensi saliva sebagai alternatif diagnostik SARS-

CoV-2. Berdasarkan analisis yang telah dilakukan pada 5 jurnal penelitian 

membuktikan bahwa saliva memiliki kandungan RNA virus SARS-CoV-2 yang 

dapat digunakan untuk tes diagnosis pada pasien. Saliva based test dapat 

digunakan sebagai alternatif tes diagnosis pada pasien SARS-CoV-2. 

 

Kata kunci: Diagnosa Alternatif, Saliva SARS-CoV-2, Saliva-Based Test 
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1. Introduction 

 

COVID-19 is a severe acute respiratory disease caused by the coronavirus 2, and a novel type of virus 

that harms the respiratory system. Furthermore, it has infected more than 2 million people worldwide in less 

than 5 months. The most common mode of transmission for SARS-CoV-2 infection is through close contact 

with potentially contagious droplets.[1] 

 

 According to the WHO, 90,308 persons were infected with SARS-CoV-2 in March 2020. Among 

them 5,726 were treated, resulting in an overall mortality rate of 3,087, or 2.3%. The majority of deaths 

occurred among the elderly and people with comorbidities. Furthermore, this pandemic has impacted about 

200 countries worldwide, with the most significant outbreaks reported in the United States, Italy, and Spain, 

as stated by Indonesia's Ministry of Health. In Indonesia, there was a notable surge in positive cases at the end 

of January 2021, with a staggering rate of 36.18%. This figure exceeded the WHO-recommended safe level of 

5% by more than seven times. The Case Fatality Rate (CFR) in the country was 2.8%, which was extremely 

higher than the global CFR of 2.3%.[2] 

 

To identify viral RNA in individuals suspected to have SARS-CoV-2, samples were typically collected 

from nasopharynx, oropharynx, or sputum. However, the current method of using the rRT-PCR test for sample 

analysis is invasive and poses a risk to healthcare workers.[3] Saliva biomarkers provide a potential alternative 

for detecting both systemic and localized diseases. Saliva samples are recommended as a tool for respiratory 

virus detection, including Influenza A and B viruses due to their simpler collection process and shorter testing 

time.[4] Compared to nasopharyngeal swab, it has several advantages, which included a simpler and more 

patient-friendly collection procedure, making diagnostic test easier. Furthermore, saliva collection can be self-

administered without requiring special training or assistance. 

 

Based on the provided information, this study aimed to explore the potential of saliva by conducting 

a literature review. Furthermore, it was proposed that this fluid could reflect patient's systemic condition, 

hence, suggesting its utility as a non-invasive and low-risk diagnostic test for health workers. 

 

2. Discussion 

 

Wuhan, China was the origin of the virus outbreak that emerged in late 2019. The rapid spread of this 

infection prompted the WHO to declare a global health emergency in late January 2020. The sickness was 

initially attributed to a novel coronavirus, named severe acute respiratory syndrome coronavirus 2 (SAR-CoV-

2) (COVID-19), which caused the disease commonly known as COVID-19.[5] 

 

 On a single RNA chain, the virus is predominantly composed of nucleotide material, and consists of 

4 major proteins, namely surface (S), envelope (E), membrane (M), and nucleocapsid are the four major 

proteins that make up this virus. Furthermore, the size is approximately 30 kb (N) [5]. SARS-CoV-2 is a 

member of the SARS-CoV-2 virinae subfamily, which belongs to the SARS-CoV-2 viridae family. This family 

encompasses various viruses, including AlphaSARS-CoV-2, BetaSARS-CoV-2, GammaSARS-CoV-2, and 

DeltaSARS-CoV-2. CoVs have a relatively larger single-stranded positive-sense RNA (+ssRNA) genome, 

typically ranging from 27 to 32 kilobases, which sets them apart from other RNA viruses. The genome is 

surrounded by nucleocapsid proteins (N), which form a capsid and are then encased by a sheath connected to 

known as M, S, and E proteins. The recently discovered SARS-CoV-2 is a member of the coronavirus family 

and it has a genome size of about 29.9 kb.[6] 

 

 
 

Figure 1. Structure of SARS-CoV-2.21 
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During this time, the levels of leukocytes and lymphocytes remain within the normal range or exhibit 

a slight decrease, while patient is still asymptomatic. The virus primarily spreads through the bloodstream in 

the early symptomatic phase, targeting tissues such as the heart, lungs, and gastrointestinal tract that produce 

Angiotensin Converting Enzyme 2 (ACE-2). Symptoms during this stage are typically mild, and following the 

initial assault, a second phase begins around 3 to 7 days later. Patient now experiences fever, breathing 

difficulties, worsening lung lethargy, and a decline in lymphocytes. Hypercoagulation ensues, and 

inflammation markers begin to rise. In the following stage, when left untreated, the inflammation becomes 

uncontrollable, leading to cytokine storms, Acute Respiratory Distress Syndrome (ARDS), sepsis, and other 

complications. The virus became attached to the respiratory tract and initiated a protein production process. 

This mechanism involved the activation of the spike protein, which utilized ACE-2 and the spike protein 

fragments as an entry point for the virus. The activity of TMPRSS2 enhances the cellular uptake of SARS-

CoV-2 virus. This entire mechanism is referred to as the viral infection process, where the virus enters the 

target cell and releases RNA. The viral protein enables replication in the cell, resulting in an increased number 

of virus replicas, which are then moved to the outer edge.[7] 

 

 
 

Figure 2. SARS-CoV-2 entry pathway.[8] 

 

 

The common cold CoV tends to cause mild URT symptoms and gastrointestinal disorders. Symptoms 

such as fever, coughing, and dyspnea are the most typical. However, as the pandemic progresses, it became 

evident that SARS-CoV-2 was solely not limited to causing rapid respiratory and gastrointestinal disease but 

has also been associated with long-term consequences such as myocardial inflammation. Severe cases of 

SARS-CoV-2 are not restricted to the elderly population, as previously reported, but have been observed in 

children and young adults.[8] 

 

 Saliva consists of 99% water, while the remaining components include glycoproteins (mucin), 

enzymes (amylase), electrolytes (sodium, potassium, and bicarbonate), antimicrobial substances 

(lactoperoxidase enzymes) and bacterial cells.[9] Mucin is also produced by major salivary glands and minor 

mucous glands located in the buccal mucosa, labial and palatal. The predominant mucins in saliva are MUC5B 

and MUC7.[10] 

 

 In addition to immunoglobulins, mucin, enzymes, metabolites, hormones, and electrolytes, the 

formulation also includes several proteins. This comprehensive composition allows for the quantification of 

biomarkers that can indicate an individual's immunological, inflammatory, endocrine, and metabolic health, 

as well as the identification of infections in saliva.[10] 

 

Saliva offers new avenues for the direct detection of viral infections, enabling the use of cytokines and 

other bioanalytes to expedite diagnostic methods. Real-time evaluation of the biochemical components of this 

fluid has shown the presence of secretory IgA, protein, glucose, and urea.[11] When an infection occurs, T 

cells & macrophages secrete cytokine IL-6, which promotes inflammation and enhances the immune response. 

Meanwhile, IL-10 acts as an anti-inflammatory cytokine, limiting and terminating the immune response.[12] 

T cells, classified as T CD4 and T CD8, played a significant role in the immune response. CD8 cytotoxic or T 
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cells contribute to the immune response against viral antigens on infected cells, aiming to halt the spread of 

viral infection. Helper T cells (CD4), a subpopulation of T cells, aids B cells in producing antibodies.[13] 

Macrophages are mononuclear phagocytic cells that play a role in both innate and adaptive immune 

systems.[14] Alanine aminotransferase (ALT) is an enzyme that catalyzes the transfer of amino acids from 

alanine to a-ketoglutarate.[15] C-reactive protein (CRP) is a blood protein that serves as an indicator of 

inflammation, with increased production by the liver in response to infection, injury, or inflammation. 

Neutrophils, a type of white blood cell, are markers of infection or inflammation. [16] Neutrophils, a type of 

white blood cell, are markers of infection or inflammation.[16] The presence of cytokine hormones at the site 

of inflammation stimulates an increase in circulating neutrophils, resulting in heightened activity.[17] Laktat 

dehydrogenase (LDH) is an enzyme that is required to catalyze the conversion from pyruvic to lactic acid 

under conditions of anaerobic glycolysis. Urea is a nitrogen product that is excreted by the kidneys from dietary 

protein. Several of the bioanalytes stated above can be discovered in saliva and utilized for early and accurate 

diagnosis of SARS-CoV-2, as well as to evaluate exposure levels, disease prevalence, and the progression of 

severe cases. 

 

Saliva has emerged as a valuable biological matrix for early disease detection, sharing similarities with 

serum and other bodily fluids. Furthermore, it contains various biomolecules such as DNA, RNA, proteins, 

and metabolites. The advantages of saliva sampling have garnered attention in the field of public health. Recent 

technological advancements have unveiled several saliva-based biomarkers, linking them to some diseases. 

This includes the mixture of the microbiome, transcriptome, metabolome, and proteome in the fluid. Due to 

its diagnostic potential, saliva can serve as an alternative sample for detecting respiratory viral infections, 

making it particularly useful for large-scale screening efforts. At least, three pathways for detecting SARS-

CoV-2 have been identified in saliva.[11] 

 

Here's the copyedited version of your text: 

1. When the fluid originating from this tissue can reach the oral cavity 

2. When the oral cavity can be reached by blood through an exudate containing regional proteins  

3. From major and minor salivary gland infections, viral particles mixed with saliva are released. According 

to Meutia Wardhanie Ganie, salivary glands serve as very early proliferative sites for the virus. Therefore, 

the increased expression of ACE-2 in the glands, indicates that they are the initial target organ. Saliva can 

be an important source for early diagnosis of disease before respiratory symptoms appeared.[18] 

 

 The ACE -2 receptor present in salivary glands captured target cells, namely SARS-CoV-2. This 

allows the virus to replicate and establish colonization. As a result, saliva has become an ideal specimen for 

virus detection.[10] 

 

 
 

Figure 3. Clinical manifestation of SARS-CoV-2 infection.[22] 

 

 

The two primary upper respiratory tract specimens recommended for diagnostic testing are naso and 

oropharyngeal swabs. However, there were various drawbacks associated with their use. These include patient 

pain and the requirement for medical staff involvement, which increased the risk of nosocomial transmission. 

This collection system led to sneezing and coughing, potentially realizing infection-carrying aerosols. 
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Additionally, individuals with thrombocytopenia or blood coagulation disorders may experience bleeding as a 

result of this technique. Another concern was the molecular testing of the nasopharyngeal swab, which has 

certain limitations, such as the requirement for sample collection by experts and the time-consuming analysis 

process conducted in a laboratory for molecular diagnostics. These limitations especially in the pandemic can 

pose challenges for test providers.[19] Additionally, it was observed that oropharyngeal and nasopharyngeal 

swab (NPS) sample collection often causes significant discomfort for patient and necessitates the involvement 

of skilled specialists. This close contact between patient and the healthcare provider further increases the risk 

of transmission.[11] 

 

One advantage of using saliva over blood samples is the presence of IgA antibodies. IgA has been 

detected in the serum of SARS-CoV-2 patient, and it appeared to emerge earlier than IgM or IgG antibodies. 

This might have happened two days after the first signs and symptoms. Unlike IgM and IgG antibodies, which 

are frequently seen in saliva at lower levels than in blood, IgA being the primary antibody in the mucosa, can 

be easily detected.[20] This mucosal immune system does not only work when infected with SARS-CoV-2 

but when it is invaded by microorganisms. The system consists of inductive and effector sites. The inductive 

sites are responsible for antigen uptake and priming of naïve T and B cells which then migrate to other mucosal 

effector sites, Meanwhile, effector sites are where secretory IgA (sIgA) is produced, initiating mucosal 

immunity. This biologic fluid can be employed for diagnosis while keeping in mind saliva's potential for 

infectiousness. It has advantages over the nasopharyngeal swab, such as easier collection procedures. This 

makes it more convenient for patient undergoing diagnostic test, as the simple procedure allows for self-

retrieval without requiring specialized training.[19] However, when using saliva as a sample for testing, similar 

to the nasopharyngeal swab, there is a potential risk of bias. This is because the oral and upper respiratory tract 

mucosa have a high expression of ACE-2, which makes it easier to detect SARS-CoV-2. 

 

Using patient's saliva has the advantage of reducing the danger of nosocomial infections for medical 

staff. Additionally, it minimizes the need for personnel to wait during sample collection, allowing for better 

time management in a clinical setting and reducing the potential for additional viral transmission. Another 

benefit is that patient finds saliva collection stress-free and painless, leading to a higher acceptance rate. 

Therefore, this fluid can be effectively utilized for various purposes, including epidemiological study, large-

scale sampling, or benefiting specific populations such as children.[10] 

 

Saliva can serve as an alternative way to diagnose SARS-CoV-2 patient. These were caused by several 

things, namely: 

1. The oral cavity served as the estuary for the propagation of the virus through the upper respiratory tract, 

gingival crevicular fluid (GCF), and the main and minor salivary glands. 

2. The relatively high intensity of ACE-2 expression in the mucosal layer at the tissues of the mouth and 

nose. 

 

 
 

Figure 4. High intensity of ACE-2 expression as a biomarker in the mucosal layer.[11]

 

In the oral cavity, there were a lot of viruses that can be utilized as a diagnostic sample. The draining 

method, which involved allowing saliva continuously run into the tube, can be used to collect samples. 

However, due to the highly transmissible nature of the virus, it was recommended to use straws or other 

measures to prevent its spread. The collected samples were subjected to rRT-PCR analysis. This examination 

converted the viral RNA material into DNA, allowing for amplification to reach the detection threshold. 
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Therefore, saliva-based test/SARS-CoV-2 offered the advantages of ease and more accuracy, and it is a non-

invasive method that does not cause discomfort. 
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