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INTRODUCTION 

Molecular profiling of tumours obtained from individual 

patients has shown to aid in the selection of personalized 

cancer treatment, therapy, detection of development of 

any drug resistance, patient responses and monitoring of 

tumour relapse.
[1,2] 

The gold standard method of profiling 

tumour involves tissue biopsy. The challenges faced to 

such invasive procedures include difficulty in acquiring 

tumour samples for both tumour quality and quantity. 

Heterogenicity of resected tumour samples as a whole, 

also limits the use of invasive methods.
[3]

 Moreover, in 

cases of metastasis, when tumour has spread and 

constantly evolves both spatially and temporally in 

response to treatment over time, acquiring multiple 

biopsies is considered to obtain a holistic image of a 

tumour.
[4]

 Considering this, recent oncology research has 

shifted its focus towards biological fluids like- saliva, 

blood, Cerebral Spinal Fluid and urine for tumour 

derived components, a technique referred to as Liquid 

Biopsy. 

 

Difference between Liquid biopsy and tissue biopsy (Fig-1) 
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ABSTRACT 

Oral cancer is one of the most common malignancies worldwide, accounting for 2% of all cases annually and 

1.8% of all cancer deaths. Over the past decade, invasive techniques for diagnosing and monitoring oral cancer are 

slowly being replaced by non- invasive methods such as liquid biopsy. Liquid biopsies from cancer patients have 

opened up newer avenues in detection and continuous monitoring, treatment based on precision medicine and 

screening of markers for therapeutic resistance. The purpose of this review is to provide an overview of the current 

methodologies involved in liquid biopsies and their application in isolating tumour markers for detection, 

prognosis and monitoring oral cancer treatment outcomes. 
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MOLECULAR BIOMARKERS 

The detection of circulating biomarkers in liquid biopsy 

samples reflects the genetic and epigenetic alterations of 

both the tumour and its microenvironment, providing 

new information for the identification of novel 

biomarkers and therapeutics targets in the era of 

precision medicine. The analysis of ctDNA levels 

(circulating tumour cells), cfDNA (circulating cell free 

DNA) and exosomes improves the clinical assessment of 

cancer and the choice of therapeutic strategies. The 

detection of altered levels of these parameters in body 

fluids such as blood and saliva could represent a 

promising tool for the diagnosis and prognosis of several 

malignancies including oral cancer.
[5] 

 

CIRCULATING TUMOUR CELLS (CTC’s) 

CTCs are shed from either primary or secondary tumour 

sites, they migrate into the circulating system and are 

responsible for the development of distant metastasis.
[6,7]

 

The frequency of CTC is very rare with expression of 1 

CTC per 10
6
- 10

7
 leukocytes with even lower numbers in 

early-stage diseases.
[6,8] 

 

However, CTCs provide an ideal approach to molecular 

cancer diagnosis and treatment options and their 

investigation is widespread in cancer research. The 

quantification and the genomic characterization of CTCs 

have proven to be useful for differential diagnosis, 

cancer recurrence detection, real time monitoring of 

tumour evolution and therapeutic efficacy in different 

tumours.
[9,10,11]

 Grobe et al
[12]

 in his study established that 

CTCs can act as an independent prognostic marker when 

OSCC is treated with docetaxel- cisplastin and 

fluorouracil- induction chemotherapy, surgery and 

postoperative (chemo)radiation. 

 

To provide more knowledge regarding CTC biology for 

OSCC, Oliveira- Costa et al
[13]

 in his study concluded 

that CK9 expression was detected in 80% of the samples 

from primary tumours and 90% from CTCs. These 

results confirmed the higher expression of metastasis- 

associated genes in CTCs facilitating the development of 

metastasis.
[14]

 Strati et al
[15]

 conducted a prospective 

study of a cohort of patients with locally advanced 

cancer of head and neck and reported that the evaluation 

of PD- L1 overexpressing CTCs in liquid biopsies is 

feasible and may provide significant prognostic 

information. CTC analysis is a developing technique in 

the field of HNSCC in general and in that of OSCC in 

particular. 

 

However, a factor of crucial importance in any future 

clinical implementation is the need to improve the 

sensitivity of the techniques used to quantify and 

characterise the presence of CTCs.
[16] 

 

CIRCULATING TUMUOR DNA 

CT DNA can be differentiated from cfDNA on the basis 

of somatic mutations, it represents less than 1% of 

cfDNA and has a significant potential as a biomarker in 

oncology.
[9,16]

 cfDNA (circulating cell free DNA) 

originates from apoptotic or necrotic cells that release it 

into the bloodstream and other biofluids by all type of 

cells including both non-malignant host cells and tumour 

cells.
[9]

 Lawrence et al
[17]

 describes the molecular profile 

of HNSCC, reporting TP53 (72%), PIK3CA (21%), 

FAT1 (23%) and CDK2NA (22%) as key mutations in 

these tumours. 

 

On the other hand, Wang et al
[18]

 explored the usefulness 

of ctDNA as a biomarker in plasma and saliva in 93 

patients with HNSCC at different stages and in different 

anatomical locations. The results showed that when a 

joint evaluation of plasma and saliva was performed, 

ctDNA was detected in 79% of the patients. Moreover, 

they found that sensitivity for the detection of ctDNA in 

saliva was dependent on the primary tumour (the test was 

more effective in tumours of the oral cavity) and on the 

disease stage. In early stages, saliva appears to be more 

sensitive predictor than plasma (100% vs 70% 

respectively), while the latter is more sensitive in 

advanced stages (92% vs 70% in saliva). Therefore, 

further determinations are required, whether conducted 

singly or in conjunction with the determination and or 

sequencing of ctDNA, in order to offset the field effect 

of the OSCC. 

 

EXOSOMES 

Exosomes are small membrane vesicles with diameters 

ranging from 40- 150 nm and a lipid bilayer 

membrane.
[19]

 Exosomes present an enriched surface of 

proteins such as fusion and transport proteins. In OSCC, 

exosomes have proved to be key components in the 

tumour microenvironment, increasing the transforming 

growth factor- β signalling pathway, which contributes to 

progression and drug resistance of OSCC.
[9] 

 

Recent data also suggested that tumour exosomes play an 

important role in immune suppression, enhancing tumour 

development and progression.
[20] 

 

Furthermore, exosomes could be used to discriminate 

between active- disease cancer patients and those with no 

evident disease after oncologic therapies. 

 

Zlotogorski- Hurvitz et al
[21]

 have analysed the 

expression of oral fluid derived exosomes- CD9, CD81 

and CD63 between cancer patients and healthy 

individuals, although statistically significant differences 

were found only for CD81. 

 

The discovery of microRNA in both the tumours and 

plasma of patients with tongue SCC highlights the 

importance of microRNAs – both free and within 

exosomes as potential biomarkers for the diagnosis of 

tongue cancer.
[22] 
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PROTEIN BASED SALIVARY BIOMARKERS 

FOR ORAL CANCER 

Recently, proteomic analysis has been applied to 

discover novel reliable biomarkers for the early diagnosis 

of tumours. Such analysis performed on liquid biopsy 

samples are effective in identifying new potential protein 

biomarkers for oral malignancies. 

 

1. CYTOKINES 

Panneer Selvam et al
[23]

 in their study observed that 

salivary IL-6 (interleukin-6) levels were significantly 

higher in OSCC, and oral leukoplakia patients compared 

to controls. [132.88 ± 59.09 pg/ml, 52.14 ± 43.00 pg/ml 

and 12.84 ± 9.68 pg/ml respectively] 

 

2. CRP [C REACTIVE PROTEIN] 

CRP is a plasma protein encoded by the CRP gene, 

which is secreted by hepatocytes. Metgud R and Bajaj 

S
[24]

 reported that salivary and serum concentrations of 

CRP were higher in OSCC and oral premalignant lesion 

patients when compared to controls. 

 

3. MATRIX METTALOPROTEINASES (MMP’s) 

Saleem Zet et al
[25]

 in their study highlighted that 

MMP12 was differentially expressed among the OSCC 

patients mean value (14.92 ng/ml), oral mucous fibrosis 

patients (mean value 12.53 ng/ml) and controls (mean 

value of 0.82 ng/ml) with a specificity and sensitivity of 

100%. 

 

4. CA-125 (CANCER ANTIGEN- 125) 

CA-125 is mainly considered as a serum biomarker for 

the diagnosis of ovarian cancer, studies have also 

suggested the detection of salivary CA-125 levels for 

oral cancer lesions. 

 

Balan JJ et al
[26]

 found that the mean salivary 

concentration of CA-125 in OSCC patients and the 

controls was 320.25 U/ml and 33.14 U/ml respectively.
[5] 

 

We would like to condense the potential role of different 

liquid biopsy technical approaches for the diagnosis and 

prognosis of OSCC. CtDNA and microRNA have a 

greater diagnostic value than a prognostic value. 

Exosomes have high diagnostic value whereas CTC has 

a greater prognostic value. 

 

CONCLUSION 

Liquid biopsy holds great potential as a rapid, non- 

invasive and repeatable approach for the diagnosis of 

oral cancer. According to the various studies described in 

the present review article, the detection and analysis of 

biomarkers from serum plasma and saliva (ctDNA, 

microRNA and exosomes) it could significantly improve 

the current screening programs and diagnostic strategies, 

improving early diagnosis and real- time monitoring of 

disease in the era of precision and personalized medicine. 

Today the practical applications are in the stage of 

infancy but stands to change treatment permanently in 

future and achieve astonishing goals for mankind 

tomorrow. 

 

Financial support & sponsorship 

Nil. 

 

Conflicts of interest 

There are no conflicts of interest. 

 

REFERENCES 

1. Lone, S.N., Nisar, S., Masoodi, T. et al. Liquid 

biopsy: a step closer to transform diagnosis, 

prognosis, and future of cancer treatments. Mol 

Cancer, 2022; 21: 79. 

2. Hodson R. Precision medicine. Nature, 2016; 537: 

S49–S49. 

3. Siravegna G, Marsoni S, Siena S, Bardelli A. 

Integrating liquid biopsies into the management of 

cancer. Nat Rev Clin Oncol, 2017; 14: 531–48. 

4. Perakis S, Speicher MR. Emerging concepts in 

liquid biopsies. BMC Med, 2017; 15: 1–12. 

5. Gattuso, G.; Crimi, S.; Lavoro, A.; Rizzo, R.; 

Musumarra, G.; Gallo, S.; Facciponte, F.; Paratore, 

S.; Russo, A.; Bordonaro, R.; et al. Liquid Biopsy 

and Circulating Biomarkers for the Diagnosis of 

Precancerous and Cancerous Oral Lesions. Non-

Coding RNA, 2022; 8: 60. 

6. Raffaele Palmirotta, Liquid biopsy of cancer: a 

multimodal diagnostic tool in clinical oncology; 

Ther Adv Med Oncol, 2018; 10: 1–24. 

7. Parkinson DR, Dracopoli N, Petty BG, et al. 

Considerations in the development of circulating 

tumor cell technology for clinical use. J Transl Med, 

2012; 10: 138. 

8. Young R, Pailler E, Billiot F, et al. Circulating 

tumor cells in lung cancer. Acta Cytologica, 2012; 

56: 655–660. 

9. Fatima Lousada-Fernandez, Liquid Biopsy in Oral 

Cancer; Int. J. Mol. Sci, 2018; 19: 1704. 

10. Ignatiadis, M.; Lee, M.; Jeffrey, S.S. Circulating 

tumor cells and circulating tumor DNA: Challenges 

and opportunities on the path to clinical utility. Clin. 

Cancer Res, 2015; 21: 4786–4800. 

11. Inhestern, J.; Oertel, K.; Stemmann, V.; 

Schmalenberg, H.; Dietz, A.; Rotter, N.; Veit, J.; 

Görner, M.; Sudhoff, H.; Junghanb, C.; et al. 

Prognostic role of circulating tumor cells during 

induction chemotherapy followed by curative 

surgery combined with postoperative radiotherapy in 

patients with locally advanced oral and 

oropharyngeal squamous cell cancer. PLoS ONE, 

2015; 10: 1–18. 

12. Gröbe, A.; Blessmann, M.; Hanken, H.; Friedrich, 

R.E.; Schön, G.; Wikner, J.; Effenberger, K.E.; 

Kluwe, L.; Heiland, M.; Pantel, K.; et al. Prognostic 

relevance of circulating tumor cells in blood and 

disseminated tumor cells in bone marrow of patients 

with squamous cell carcinoma of the oral cavity. 

Clin. Cancer Res, 2014; 20: 425–433. 



Verma et al.                                                                    European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 10, Issue 3, 2023.         │          ISO 9001:2015 Certified Journal        │ 

 

 

58 

13. Oliveira-Costa, J.P.; Carvalho, A.F.; Silveira, G.G.; 

Amaya, P.; Wu, Y.; Park, K.J.; Gigliola, M.P.; 

Lustberg, M.; Buim, M.E.; Ferreira, E.N.; et al. 

Gene expression patterns through oral squamous cell 

carcinoma development: PD-L1 expression in 

primary tumor and circulating tumor cells. 

Oncotarget, 2015; 6: 20902–20920. 

14. Ito, H.; Hatori, M.; Kinugasa, Y.; Irie, T.; 

Tachikawa, T.; Nagumo, M. Comparison of the 

expression profile of metastasis-associated genes 

between primary and circulating cancer cells in oral 

squamous cell carcinoma. Anticancer Res, 2003; 23: 

1425–1431. 

15. Strati, A.; Koutsodontis, G.; Papaxoinis, G.; 

Angelidis, I.; Zavridou, M.; Economopoulou, P.; 

Kotsantis, I.; Avgeris, M.; Mazel, M.; Perisanidis, 

C.; et al. Prognostic significance of PD-L1 

expression on circulating tumor cells in patients with 

head and neck squamous cell carcinoma. Ann. 

Oncol, 2017; 28: 1923–1933. 

16. Pérez-Ruiz, E.; Gutiérrez, V.; Muñoz, M.; Oliver, J.; 

Sánchez, M.; Gálvez-Carvajal, L.; Rueda 

Domínguez, A.; Barragán, I. Liquid Biopsy as a 

Tool for the Characterisation and Early Detection of 

the Field Cancerization Effect in Patients with Oral 

Cavity Carcinoma. Biomedicines, 2021; 9: 1478. 

17. The Cancer Genome Atlas Network. Comprehensive 

genomic characterization of head and neck 

squamous cell carcinomas. Nature, 2015; 517:    

576–582. 

18. Wang, Y.; Springer, S.; Mulvey, C.L.; Silliman, N.; 

Schaefer, J.; Sausen, M.; James, N.; Rettig, E.M.; 

Guo, T.; Pickering, C.; et al. Detection of somatic 

mutations and HPV in the saliva and plasma of 

patients with head and neck squamous cell 

carcinomas. Sci. Transl. Med, 2015; 7: 293ra104. 

19. Kalluri, R. The biology and function of exosomes in 

cancer. J. Clin. Investig, 2016; 126: 1208–1215. 

20. Whiteside, T.L. The effect of tumor-derived 

exosomes on immune regulation and cancer 

immunotherapy. Future Oncol, 2017; 13:          

2583–2592. 

21. Zlotogorski-Hurvitz, A.; Dayan, D.; Chaushu, G.; 

Salo, T.; Vered, M. Morphological and molecular 

features of oral fluid-derived exosomes: Oral cancer 

patients versus healthy individuals. J. Cancer Res. 

Clin. Oncol, 2016; 142: 101–110. 

22. Kai, K.; Dittmar, R.L.; Sen, S. Secretory 

microRNAs as biomarkers of cancer. Semin. Cell 

Dev. Biol, 2018. 

23. Selvam, N.P.; Sadaksharam, J. Salivary interleukin-

6 in the detection of oral cancer and precancer. Asia-

Pac. J. Clin. Oncol, 2015; 11: 236–241. 

24. Metgud, R.; Bajaj, S. Altered serum and salivary C-

reactive protein levels in patients with oral 

premalignant lesions and oral squamous cell 

carcinoma. Biotech. Histochem, 2016; 91. 

25. Saleem, Z.; Shaikh, A.H.; Zaman, U.; Ahmed, S.; 

Majeed, M.M.; Kazmi, A.; Farooqui, W.A. 

Estimation of salivary matrix metalloproteinases- 12 

(MMP-12) levels among patients presenting with 

oral submucous fibrosis and oral squamous cell 

carcinoma. BMC Oral Health, 2021; 21: 205. 

26. Balan, J.J.; Rao, R.S.; Premalatha, B.R.; Patil, S. 

Analysis of tumour marker CA 125 in saliva of 

normal and oral squamous cell carcinoma patients: 

A comparative study. J. Contemp. Dent. Pract, 2012; 

13: 671–675. 


