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Introduction

Cervical cancer (CC) is the fourth cancer in women and is the leading cause of cancer death in 42 countries [START_REF] Bray | Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries[END_REF]. World Health Organization (WHO) estimated that 570 000 new cases are diagnosed per year causing 311 000 deaths in 2018, with 90% of them observed in low-income and middle-income countries [START_REF] Bray | Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries[END_REF][START_REF] Arbyn | Estimates of incidence and mortality of cervical cancer in 2018: a worldwide analysis[END_REF]. CC is linked to infection by high-risk human papillomavirus (HPV) genotypes but almost 90% of incident HPV infections are cleared within the two years after initial infection and persist only in 10% of women [START_REF] Abbas | Role of miRNAs in cervical cancer: A comprehensive novel approach from pathogenesis to therapy[END_REF][START_REF] Bhatla | Cancer of the cervix uteri: 2021 update[END_REF][START_REF] De Sanjosé | Burden of Human Papillomavirus (HPV)-Related Cancers Attributable to HPVs 6/11/16/18/31/33/45/52 and 58[END_REF]. However, a debate persists on whether the virus is completely cleared from basal cells or remains latent with potential reactivation. Moreover, it is important to note that the development of cancer takes 10 to 30 years from preinvasive to invasive tumor underlining the crucial role of prevention policies [START_REF] Burmeister | Cervical cancer therapies: Current challenges and future perspectives[END_REF]. Primary policy is based on HPV vaccination launched in 2006 with three HPV vaccines currently available (bi, quadri, and nonavalent) highly efficient against high-risk HPV 16/18 and 31/33/45/52/58 genotypes causing 70% and 18.5% of all CC, respectively [START_REF] De Sanjosé | Burden of Human Papillomavirus (HPV)-Related Cancers Attributable to HPVs 6/11/16/18/31/33/45/52 and 58[END_REF]. Secondary prevention consists in the detection and treatment of cervical intra-epithelial neoplasia (CIN). This screening is based on Pap smears at regular intervals imposing substantial medical resources while exhibiting a poor sensitivity, and lack in quality assurance results [START_REF] Sankaranarayanan | Screening for cancer in low-and middle-income countries[END_REF]. In contrast HPV-based screening has high sensitivity and accuracy and better reproducibility explaining that most of national and international guidelines recommend primary HPV-based screening over conventional Pap smears [START_REF] Maver | Primary HPV-based cervical cancer screening in Europe: implementation status, challenges, and future plans[END_REF].

Since the 2018 revised classification of the International Federation of Gynecology and Obstetrics (FIGO), imaging and pathological findings have been incorporated in CC staging (Table 1) (4). The FIGO stage is directly corelated to prognosis ranging from almost 100% 5-year disease-free survival rates for stage IA to 5-15% for stage IV. Moreover, FIGO stage allows determining patients' allocation in different treatment regimens [START_REF] Pfaendler | Changing paradigms in the systemic treatment of advanced cervical cancer[END_REF]. In addition to classic CC prognostic factors including lymphovascular space invasion (LVSI), age, comorbidities (e.g., anemia, HIV infection), high-risk histological subtypes such as adenosquamous and neuroendocrine carcinomas that are easily available on biopsy and conventional imaging, lymph node status remains relatively difficult to evaluate [START_REF] Waggoner | Cervical cancer[END_REF][START_REF] Farley | Adenosquamous histology predicts a poor outcome for patients with advanced-stage, but not early-stage, cervical carcinoma[END_REF][START_REF] Hou | Sentinel Lymph Node Biopsy Is Feasible in Cervical Cancer Laparoscopic Surgery: A Single-Center Retrospective Cohort Study[END_REF]. This issue is crucial as for early stages the risk of lymph node metastasis (LNM) is approximately 3.7 to 21.7%, and the 5-year overall survival (OS) decreases from 80% to 53% in case of LNM+ [START_REF] Delgado | Prospective surgical-pathological study of disease-free interval in patients with stage IB squamous cell carcinoma of the cervix: a Gynecologic Oncology Group study[END_REF][START_REF] Suprasert | Pelvic node removal and diseasefree survival in cervical cancer patients treated with radical hysterectomy and pelvic lymphadenectomy[END_REF][START_REF] Togami | Can pelvic lymphadenectomy be omitted in stage IA2 to IIB uterine cervical cancer?[END_REF][START_REF] Tanaka | Relationship between lymph node metastases and prognosis in patients irradiated postoperatively for carcinoma of the uterine cervix[END_REF]. Therefore, there is a need of adequate tools to assess pelvic and paraaortic LNM not only for early but also for locally advanced CC (IB3-IV stages). Conventional MRI and CT are widely recommended although both exhibited low sensitivity and specificity; 37-71 and 83-93, and 31-58 and 92-97, respectively [START_REF] Selman | Diagnostic accuracy of tests for lymph node status in primary cervical cancer: a systematic review and meta-analysis[END_REF][START_REF] Haldorsen | What Is the Role of Imaging at Primary Diagnostic Work-Up in Uterine Cervical Cancer?[END_REF]. Despite the use of specific MRI sequences, its low accuracy could be related to size and morphologic criteria used to diagnose LNM. In this specific context, previous studies demonstrated higher relevance of FDG PET-CT and FDG PET-MRI with respective sensitivity and specificity of 34-82 and 93-100, and 83-91 and 90-94 [START_REF] Grueneisen | Simultaneous positron emission tomography/magnetic resonance imaging for whole-body staging in patients with recurrent gynecological malignancies of the pelvis: a comparison to whole-body magnetic resonance imaging alone[END_REF]. However, PET-CT has also some limits as its ability to detect metastatic lymph nodes is depending on lymph node size with respective sensitivity of 100%, 67%, and 13% for metastatic nodes ≥ 10 mm, 5-9 mm, and ≤ 4 mm [START_REF] Kitajima | Accuracy of integrated FDG-PET/contrast-enhanced CT in detecting pelvic and paraaortic lymph node metastasis in patients with uterine cancer[END_REF]. Although the rate of lymph node involvement is about 20% even for locally advanced CC, these limits explain why recent ESGO-ESTRO-ESP guidelines recommend paraaortic lymph node dissection in locally advanced CC in patients with negative paraaortic lymph nodes on imaging due to its major impact on therapies [START_REF] Cibula | The European Society of Gynaecological Oncology/European Society for Radiotherapy and Oncology/European Society of Pathology guidelines for the management of patients with cervical cancer[END_REF].

In the specific setting of CC, all data underlined the need for new biomarkers easily available to assess lymph node status avoiding surgical risks even if para-aortic lymphadenectomy is feasible by mini-invasive surgery.

Numerous studies support that non-coding RNAs (ncRNA) are essential for tumorigenesis by regulating the expression of tumour-related genes. ncRNAs can regulate gene expression primarily by acting as transcription factors, regulating chromatin remodelling or participating in post-transcriptional regulation [START_REF] Yang | Long noncoding RNAs: fresh perspectives into the RNA world[END_REF]. Moreover, ncRNAs act by guiding DNA synthesis or gene rearrangement, and protecting the genome from foreign nucleic acids [START_REF] Cech | The noncoding RNA revolution-trashing old rules to forge new ones[END_REF]. In gynaecological cancers, previous studies have underlined the potential value of ncRNA expression in tissue samples to assess prognosis and especially lymph node status in endometrial carcinoma [START_REF] Canlorbe | Identification of microRNA expression profile related to lymph node status in women with early-stage grade 1-2 endometrial cancer[END_REF]. Among ncRNA, miRNAs have been extensively studied showing that they can function as oncogenes and/or tumor suppressor genes depending on the function of their target genes. For CC, although abnormal expression of miRNAs has been demonstrated to be linked to cancer biology, including proliferation, differentiation, apoptosis, migration, invasion, and metastatic angiogenesis [START_REF] Calin | MicroRNA signatures in human cancers[END_REF][START_REF] Calin | Frequent deletions and down-regulation of micro-RNA genes miR15 and miR16 at 13q14 in chronic lymphocytic leukemia[END_REF][START_REF] Onci | The miR-15a-miR-16-1 cluster controls prostate cancer by targeting multiple oncogenic activities[END_REF][START_REF] Miao | The roles of microRNA in human cervical cancer[END_REF][START_REF] Ribeiro | MicroRNAs as biomarkers of cervical cancer development: a literature review on miR-125b and miR-34a[END_REF][START_REF] Qin | MicroRNA-133b is a key promoter of cervical carcinoma development through the activation of the ERK and AKT1 pathways[END_REF][START_REF] Park | microRNA-944 overexpression is a biomarker for poor prognosis of advanced cervical cancer[END_REF][START_REF] Yang | miR-152 may function as an early diagnostic and prognostic biomarker in patients with cervical intraepithelial neoplasia and patients with cervical cancer[END_REF], few reports focused on their relevance to determine lymph node status. Moreover, some studies support that miRNAs emerge as potential tools to differentiate benign from preinvasive and invasive tumours and to determine prognosis [START_REF] Iorio | MicroRNA signatures in human ovarian cancer[END_REF][START_REF] Oliveira | Diagnostic plasma miRNA-profiles for ovarian cancer in patients with pelvic mass[END_REF].

Therefore, the aim of the present review was to evaluate the contribution of ncRNAs in tissue and biofluid samples to determine lymph node status in CC with potential impact on both surgical and medical therapies such as brachy and chemotherapy [START_REF] Mazzola | Weekly Cisplatin and Volumetric-Modulated Arc Therapy With Simultaneous Integrated Boost for Radical Treatment of Advanced Cervical Cancer in Elderly Patients: Feasibility and Clinical Preliminary Results[END_REF]. ncRNAs ncRNAs represent about 98% of the transcriptome. Among ncRNAs, arbitrarily those with less than 50 nucleotides are defined as small RNAs (sncRNAs) including microRNAs (miRNAs), Piwi interacting RNAs (piRNAs), transfer RNAs (tRNAs), small nuclear RNAs (snRNAs), and small interfering RNAs (siRNAs) [START_REF] Shahrouki | The non-coding oncogene: a case of missing DNA evidence?[END_REF][START_REF] Green | Transfer RNA-derived small RNAs in the cancer transcriptome[END_REF]. ncRNAs with more than 200 nucleotides are defined as long RNAs (lncRNAs), although an overlapping in nucleotide length exists between snc-and lncRNAs, including intergenic ncRNAs (lincRNAs), some circular RNAs (circRNAs), and ribosomal RNAs (rRNAs) [START_REF] Gibb | The functional role of long non-coding RNA in human carcinomas[END_REF]. miRNA miRNAs are small intracellular RNAs, 18-25 nucleotides long, capable of inducing the extinction (silencing) of gene expression by post-transcriptional regulatory mechanisms, by binding in a targeted manner to the 3' untranslated parts (3'UTR) mRNAs thus causing translational blockage or degradation [START_REF] Bartel | MicroRNAs: target recognition and regulatory functions[END_REF]. However, another mechanism is binding miRNAs to the 5'UTR regions inducing either activation or repression of translation.

miRNA expression in CC tissue samples (Table 1)

In contrast to an abundant literature on miRNAs implicated in the pathogenesis and signaling pathways involved in CC, less data is available allowing correlating their expression with lymph node status [START_REF] Lai | Micro RNAs are complementary to 3' UTR se ence motifs that mediate negative post-transcriptional regulation[END_REF][START_REF] Li | MicroRNA-138 inhibits proliferation of cervical cancer cells by targeting c-Met[END_REF][START_REF] Su | MicroRNA-140-5p targets insulin like growth factor 2 mRNA binding protein 1 (IGF2BP1) to suppress cervical cancer growth and metastasis[END_REF][START_REF] Zhang | miR-196a targets netrin 4 and regulates cell proliferation and migration of cervical cancer cells[END_REF]. Moreover, most series focused on one or a limited panel of miRNA mainly using paired tissue samples comparing the expression between CC tissue and adjacent normal appearance tissue (Table 1).

Using The Cancer Genome Atlas (TCGA) database, Chen Q et al, analyzed the expression of 422 miRNAs in 145 patients with early-stage CC showing that 75 miRNAs were differentially expressed between the groups [START_REF] Chen | Identification of differentially expressed miRNAs in early-stage cervical cancer with lymph node metastasis across The Cancer Genome Atlas datasets[END_REF]. After multivariate analysis, miRNA-508, miRNA-509-2, and miRNA-526b were associated with LNM+ status with target genes implicated in the MAPK, cAMP, PI3K/ Akt, mTOR, and estrogen cancer signaling pathways. In the same way, using TCGA database on a small series, Y.Q. Wei et al among 14 miRNAs differentially expressed in CC with LNM+ (miRNA-9-3p, miRNA-191-5p, miRNA-9-5p, miRNA-873-5p, miRNA-378a-3p, miRNA-624-5p, miRNA-149-5p, miRNA-425-5p, miRNA-519a-5p, miRNA-375, miRNA-151b, miRNA-874-3p, miRNA-92b-5p, miRNA-3605-3p) evaluated the relation between miRNA-9-5p and found a significant overexpression (p=0.0002) in patients with LNM+ [START_REF] Wei | MiR-9-5p could promote angiogenesis and radiosensitivity in cervical cancer by targeting SOCS5[END_REF].

Recently, in a small study using microarray, ar et-M oz et al reported 36 miRNAs differentially expressed between patients with and without LNM including, 17 over-, and 19 underexpressed miRNAs [START_REF] Barquet-Muñoz | microRNA Profile Associated with Positive Lymph Node Metastasis in Early-Stage Cervical Cancer[END_REF]. Among them, 10 exhibited high fold change (FC); miRNAs, miR-487b (FC = -3.2, p = 0.0003), miR-194 (FC = -2.8, p = 0.006), miR-34c-5p (FC = -2.46, p = 0.007), miR-29b-2-5p (FC = -2.3, p = 0.007), and miR-195 (FC = -2.07, p = 0.001), miR-548ac (FC = 2.74, p = 0.0003), miR-4534 (FC = 2.47, p = 0.001), miR-483-5p (FC = 2.21, p = 0.002), miR-564 (FC = 2.01, p = 0.006), and miR-92b-5p (FC = 1.82, p = 0.005). This biological miRNA signature allowed to correctly classify 91.6% patients with LNM (11/12) and 92.3% patients without LNM (12/13). However, after qRT-PCR, only seven miRNAs were validated. In a series of 44 CC, Long Huang et al, reported a decrease of a panel of six miRNAs (let-7c, miRNA-100, miRNA-125b, miRNA-143, miRNA-145 and miRNA-199a-5p) correlated with FIGO stage but not with LNM. In a series of 79 CC, R.

Kogo et al reported only a trend for a lower miRNA-218 expression in patients with lymph node metastasis (p=0.053). However, the authors reported a relation between a decrease in miRNA-218 and the occurrence of lymph node recurrence both in pelvic (p=0.032) and paraaortic areas (0.013) [START_REF] Kogo | The microRNA-218~Survivin axis regulates migration, invasion, and lymph node metastasis in cervical cancer[END_REF]. In a series of 72 CC vs adjacent normal tissue, A. Wang observed that miR-186-5p was down regulated in patients with LNM+ but with missing data on CC characteristics [START_REF] Wang | MicroRNA-186-5p inhibits the metastasis of cervical cancer by targeting FZD3[END_REF]. In a series of 69 CC, Xiaoying Liu et al found a relation between downregulation of miRNA-543 and LNM+ [START_REF] Liu | miR-543 inhibites cervical cancer growth and metastasis by targeting TRPM7[END_REF]. Interestingly, we noted that two authors reported a douwnregulation of miRNA-143 correlated with LNM+ justifying further evaluation [START_REF] Huang | Downregulation of six microRNAs is associated with advanced stage, lymph node metastasis and poor prognosis in small cell carcinoma of the cervix[END_REF][START_REF] Chen | Down regulation of miR-143 is related with tumor size, lymph node metastasis and HPV16 infection in cervical squamous cancer[END_REF].

miRNA expression in CC biofluids samples

When considering CC onset and progression, the role of HPV has been highlighted demonstrating increased EGFR levels secondary to HPV16E6/E7 and the link with let-7i-5p, miRNA-181a-2-3p [START_REF] Akerman | Human papillomavirus type 16 E6 and E7 cooperate to increase epidermal growth factor receptor (EGFR) mRNA levels, overcoming mechanisms by which excessive EGFR signaling shortens the life span of normal human keratinocytes[END_REF][START_REF] Chhabra | let-7i-5p, miR-181a-2-3p and EGF/PI3K/SOX2 axis coordinate to maintain cancer stem cell population in cervical cancer[END_REF].

In a series of 182 CC and 12 healthy controls, Wei (59) analyzed the expression of miRNA-20a and miRNA-203 in serum collected before surgery and treatment. Serum miRNA-20a was higher in patients with LNM+ with an area under the curve (AUC) of 0.734 ± 0.058, sensitivity of 75%, specificity of 72.5%, and a cutoff value of 3.0 as a marker for metastasis. Serum miRNA-203 was less relevant with an AUC of 0.658 ± 0.061, sensitivity of 65%, specificity of 62.5%, and a cut-off value of 0.13 [START_REF] Zhao | Circulating miRNA-20a and miRNA-203 for screening lymph node metastasis in early stage cervical cancer[END_REF]. In a series of 100 patients (40 CC patients with LNM+, 40 CC patients with LNM-, and 20 healthy controls), among 89 miRNAs, J. Chen et al [START_REF]Serum microRNA expression levels can predict lymph node metastasis in patients with early-stage cervical squamous cell carcinoma[END_REF] observed that 22 were upregulated and none downregulated. Using qRT-PCR, a panel of five miRNAs (miRNA-1246, miRNA-20a, miRNA-2392, miRNA-3147, miRNA-3162-5p, and miRNA-4484) was predictive of LNM with an AUC of 0.932, sensitivity of 85.6%, and specificity of 85.0%. For miRNA in tissue, the respective AUC, sensitivity and specificity were 0.992, 96.7%, and 95.0%. Moreover, on the same serum samples, the authors evaluated the relevance of SCC antigen as a predictor for lymph node metastasis showing a low relevance compared to the miRNA panel with an AUC of 0.713, sensitivity of 61.2%, and specificity of 70.0%. As previously reported by Zhao et al, these results confirm the relevance of serum miRNA-20a as a potential marker of lymph node status [START_REF] Zhao | Circulating miRNA-20a and miRNA-203 for screening lymph node metastasis in early stage cervical cancer[END_REF].

CircRNA

CircRNA is a class of ncRNAs characterized by covalently closed loop without any 5'-3' polarity or a polyadenylated tail [START_REF] Hentze | Circ lar RNAs: splicing's enigma variations[END_REF]. Thanks to New Generation Sequencing (NGS) and bioinformatic, more circRNAs have been identified [START_REF] Glažar | circ ase: a database for circ lar RNAs[END_REF] demonstrating their implication in both physiological and pathological processes such tumor cell proliferation, invasion and metastasis in various cancers [START_REF] Liu | Circular RNA circUBXN7 represses cell growth and invasion by sponging miR-1247-3p to enhance B4GALT3 expression in bladder cancer[END_REF]. CircRNA regulate gene expression mainly as ceRNAs at various levels; epigenetic, transcriptional and post-transcriptional levels of protein-coding mRNAs [START_REF]The functions of animal microRNAs[END_REF][START_REF] Huang | MicroRNA-181a modulates gene expression of zinc finger family members by directly targeting their coding regions[END_REF][START_REF] Ørom | MicroRNA-10a binds the 5'UTR of ribosomal protein mRNAs and enhances their translation[END_REF].

A recent preliminary study in three HPV16 positive cervical cancer cases identified 99 deregulated circRNAs (58 over expressed and 41 under expressed circRNAs) [START_REF] Wang | Identification of Novel Long Non-coding and Circular RNAs in Human Papillomavirus-Mediated Cervical Cancer[END_REF]. However, the data are too scant to evaluate the interaction between HPV and circ-RNAs in CC.

Using GSE30656 and TCGA, among 156 miRNAs, 5,321 mRNAs, and 75 circRNAs, Yuexiong Yi et al identified regulatory circRNA-miRNA-mRNA networks with 7 hubgenes (RRM2, CEP55, CHEK1, KIF23, RACGAP1, ATAD2 and KIF11) implicated in CC [START_REF] Yi | Reconstruction and analysis of circRNA-miRNA-mRNA network in the pathology of cervical cancer[END_REF].

These hubgenes network including 5 circRNAs (circRNA-000596, circRNA-104315, circRNA-400068, circRNA-101958 and circRNA-103519) play a crucial role in chemosensitivity. In contrast to miRNAs expression in CC, little is known on the relation between circRNA expression and LNM [START_REF] Tornesello | The Role of microRNAs, Long Non-coding RNAs, and Circular RNAs in Cervical Cancer[END_REF]. In a series of 68 CC, Huang Ma et al noted an upregulation of circ-0005576 associated with LNM+ by sponging miR-153-3p [START_REF] Ma | Upregulated circ_0005576 facilitates cervical cancer progression via the miR-153/KIF20A axis[END_REF]. Recently, Tie-Fang Song et al reported that upregulated circRNA-101996, binding to miR-1236-3p, was associated to LNM+ (p=0.038) [START_REF] Song | Circular RNA circRNA_101996 promoted cervical cancer development by regulating miR-1236-3p/TRIM37 axis[END_REF]. More interesting, in a series of 25 CC, Guo et al have evaluated the interaction between circ-0023404 and miRNA-5047 showing an upregulation of circ-0023404 correlated to lymphatic angiogenesis associated with VEGFA upregulation (r=0.5448, p=0.0049). and downregulation of miRNA-5047 (r=0.7159, p<0.0001). The authors noted that circ-0023404 by regulating miRNA-5047 enhances metastasis and contributes to chemoresistance to cisplatin [START_REF] Guo | Hsa_circ_0023404 enhances cervical cancer metastasis and chemoresistance through VEGFA and autophagy signaling by sponging miR-5047[END_REF].

LncRNA and cervical cancer

lncRNAs are now recognized as playing crucial roles in numerous cellular processes, including cell cycle [START_REF] Kitagawa | Cell cycle regulation by long non-coding RNAs[END_REF], differentiation [START_REF] Ballarino | Non-coding RNAs in muscle differentiation and musculoskeletal disease[END_REF], metabolism [START_REF] Sirey | The long non-coding RNA Cerox1 is a post transcriptional regulator of mitochondrial complex I catalytic activity[END_REF], and in disease [START_REF] Esteller | Non-coding RNAs in human disease[END_REF]. lncRNAs can modulate transcription, epigenetic modifications, protein/RNA stability, translation, and posttranslational modifications by interacting with DNA (77), RNAs [START_REF] Kleaveland | A Network of Noncoding Regulatory RNAs Acts in the Mammalian Brain[END_REF] and/or proteins [START_REF] Ahn | nc886 is induced by TGF-β and s ppresses the microRNA pathway in ovarian cancer[END_REF]. While lncRNAs do not encode protein, most of them lncRNAs are transcribed by RNA polymerase II (Pol II) and are capped and polyadenylated [START_REF] Derrien | The GENCODE v7 catalog of human long noncoding RNAs: Analysis of their gene structure, evolution, and expression[END_REF]. Moreover, most lncRNAs are stabilized through polyadenylation [START_REF] Beaulieu | Polyadenylation-Dependent Control of Long Noncoding RNA Expression by the Poly(A)-Binding Protein Nuclear 1[END_REF]. Although, lncRNA expression levels are typically lower than that of mRNAs [START_REF] Mukherjee | Integrative classification of human coding and noncoding genes through RNA metabolism profiles[END_REF], they display stronger tissue-specific expression patterns, suggesting integral roles in cell type-specific processes [START_REF] Cabili | Localization and abundance analysis of human lncRNAs at single-cell and single-molecule resolution[END_REF][START_REF] Zuckerman | Predictive models of subcellular localization of long RNAs[END_REF]. As proteins, lncRNAs act in different subcellular compartments by direct local molecular interactions maintaining cellular homeostasis.

Furthermore, recent studies have underline the potential distinction between HPV positive and negative CC in terms of prognostic. Indeed, Liu et al. in their review on lncRNAs stated HPV-negative cervical cancers are more likely diagnosed at non-squamous type, older ages, more advanced stage and metastases, and associated with poorer prognosis as compared to HPV-positive cervical cancer [START_REF] Liu | The functions of lncRNAs in the HPV-negative cervical cancer compared with HPV-positive cervical cancer[END_REF]. All these data could justify combined evaluation of lncRNAs and HPV to evaluate their prognostic relevance.

lncRNA expression in CC tissue samples (Table2)

lncRNAs are involved in multiple physiological pathways and in cancer development including a role in CC progression, invasion and metastasis. In a review on lncRNA in CC, Tornesello et al reported that HOTAIR, H19, MALAT1, CCAT2 SPRY4-IT1, CCHE1, PVT1, LINC00675, C5orf66-AS1, FAM83H-AS1, CCAT1, NOC2L-4.1, RSU1P2 have an oncogenic function while EBIC MEG3 GAS5, LET, PAX8 AS1 act as tumor suppressor [START_REF] Tornesello | The Role of microRNAs, Long Non-coding RNAs, and Circular RNAs in Cervical Cancer[END_REF].

In a meta-analysis on HOTAIR including six series with 535 patients, Shasha Liu et al found that for the three series evaluating the relation between HOTAIR expression and LNM+, a high expression of HOTAIR was associated with positive lymph node status with an OR of 7.52 (95% CI: 3.72-15.20; P < 0.00001) suggesting its relevance as a new biomarker [START_REF] Liu | Expression level and clinical significance of HOX transcript antisense intergenic RNA in cervical cancer: a meta-analysis[END_REF]. Although analysis of I 2 heterogeneity showed that p = 0.401, I 2 = 0%, it is important to underlined that among the 365 patients with CC, lymph node status was available in only 180 cases (49.3%) and that HOTAIR expression analysis was performed using the median value compared to normal cervical tissue in two of the three series. Ping Chen et al found that a high expression of lncRNA TTN-AS1 acting by sponging miRNA-573 was associated with LNM+ [START_REF] Chen | Long non-coding RNA TTN-AS1 promotes cell growth and metastasis in cervical cancer via miR-573/E2F3[END_REF]. In a series of 92 CC, Chun-Ling Yu et al observed that high LINC00511 was associated with LNM+ (p<0.001) [START_REF] Yu | LINC00511 is associated with the malignant status and promotes cell proliferation and motility in cervical cancer[END_REF]. In a series of 39 CC including 19 patients with pelvic LNM, Chunliang Shang et al found 234 lncRNAs differentially expressed according to LNM status.

LncRNA MIR100HG and AC024560.2 exhibited a respective AUC of 0.801 and 0.837 [START_REF] Shang | Characterization of long non-coding RNA expression profiles in lymph node metastasis of early-stage cervical cancer[END_REF].

From the theragnostic point of view, Mao et al reported an upregulated expression of LIN00511 in CC with LNM+ associated with paclitaxel (PTX) resistance. Moreover, they observed a relation between LIN00511 and multidrug resistance protein 1 (MRP1) and Pglycoprotein (P-GP) with potential therapeutic target by silencing LINC00511 [START_REF] Mao | LINC00511 knockdown prevents cervical cancer cell proliferation and reduces resistance to paclitaxel[END_REF].

lncRNA expression in CC biofluids samples

In a series of 284 patients, Xian-zhen Ding et al evaluated serum exosomal lncRNA DLX6-AS1 in 114 patients with CC, 60 patients with CIN and 110 healthy women [START_REF] Ding | Serum Exosomal lncRNA DLX6-AS1 Is a Promising Biomarker for Prognosis Prediction of Cervical Cancer[END_REF].

Serum exosomal lncRNA DLX6-AS1 level was significantly elevated in CC patients compared with CIN patients and healthy controls. Based on the median serum value, CC subjects were divided into high and low exosomal lncRNA DLX6-AS expression. High serum exosomal lncRNA DLX6-AS1 levels were correlated with LNM+ (p=0.0071). In addition to a high tissue expression of LNMICC with prometastatic effects suppressed by miR-190 in CC, Chunliang Shang et al observed a relation between a high serum LNMICC expression and LNM+ (p=0.0003) [START_REF] Shang | Characterization of long non-coding RNA expression profiles in lymph node metastasis of early-stage cervical cancer[END_REF]. Similarly, Yue Zhong et al observed both an overexpression of LINC00636 in tissue samples and in serum with a correlation with LNM+ (p<0.001) [START_REF] Zhong | LINC00636 promotes lymph node metastasis and cervical cancer through targeting NM23[END_REF]. In addition to tissue analysis of ARAP1-AS1 in 86 CC patients, Yao Zhang et al compared serum ARAP1-AS1 expression in 37 CC patients and 20 healthy controls and observed an overexpression with an AUC value of 0.8953 (95% CI: 0.8147-0.9758, p< 0.001) [START_REF] Zhang | Long non-coding RNA ARAP1-AS1 promotes tumorigenesis and metastasis through facilitating proto-oncogene c-Myc translation via dissociating PSF/PTB dimer in cervical cancer[END_REF].

Moreover, serum ARAP1-AS1 expression was correlated with LNM+ (p=0.012) with HR of 2.161 (95% CI:1.354-3.148, p=0.036).

Perspectives

From the analysis of the literature on ncRNAs in tissue and biofluids in patients with CC, it appears that there are arguments to support their role in physiopathology, in the differential diagnosis from normal tissue, preinvasive and invasive tumors. However, these analyzes were mainly performed by microarray with validation by qRT-PCR with potential biases linked to the methodology such as the comparison between tumoral sample and adjacent normal appearance tissue and by the preselection of some miRNAs as proven in other context [START_REF] Bendifallah | A Bioinformatics Approach to MicroRNA-Sequencing Analysis Based on Human Saliva Samples of Patients with Endometriosis[END_REF]. In addition, most studies are from China raising the issue on variations of HPV genotypes according to ethnicity thus on ncRNA expression [START_REF] Si | Ethnicity-stratified analysis of the association between P53 rs1042522 polymorphism and women HPV infection: A meta-analysis[END_REF]. Moreover, the relatively small number of studies with limited sample size focusing on early CC stages especially concerning miRNAs expression in biofluids of patients with CC limit their potential clinical utility. Indeed, as previously underlined [START_REF] Fa | A novel serum microRNA panel to discriminate benign from malignant ovarian disease[END_REF] miRNAs are abundant in tissues but often rare in plasma and serum. Moreover, it has been also pointed out that for the quantification of miRNAs in plasma, as well as in other biofluids such as urine and saliva, there is a need to use high-sensitivity platforms such as Next Generation Sequencing (NGS) and Bioinformatic. So far, whatever tissue or biofluids samples, no study using NGS and bioinformatic has been published to support their role in the management of CC. However, all these studies underlined a true relation between miRNA, circRNA and lncRNA with LNM status with a potential non-invasive signature and a relation with response to neo-and adjuvant therapies with a potential contribution in a new algorithm to manage cervical cancer.

  Jiang et al noted that low miRNA-101 serum level was associated with LNM+ (p=0.001)[START_REF] Jiang | Down-regulated serum microRNA-101 is associated with aggressive progression and poor prognosis of cervical cancer[END_REF]. Similarly, P. Liu et al evaluated the serum miRNA-196a by qRT-PCR in 105 CC patients, 86 CIN patients, and 50 healthy controls[START_REF] Liu | Clinical significance of serum miR-196a in cervical intraepithelial neoplasia and cervical cancer[END_REF]. They demonstrated that serum miRNA-196a levels were higher in CC patients (p< 0.01) and CIN (p< 0.05) compared to healthy controls. Moreover, serum miRNA-196a was associated with LNM+ (p=0.018). Chen-Fei Zhou et al also demonstrated that miR-221-3p overexpression was correlated with peritumoral lymphangiogenesis and LNM+ status[START_REF] Zhou | Correction to: Cervical squamous cell carcinoma-secreted exosomal miR-221-3p promotes lymphangiogenesis and lymphatic metastasis by targeting VASH1[END_REF]. Moreover, they investigated whether miR-221-3p was detected in peripheral plasma of CC patients. In a subpopulation of 40 patients with stage I-II CC (20 with LNM+ and 20 with LNM-) an overexpression of exosomal miRNA-221-3p was observed in patients with LNM+ suggesting its relevance as a potential new biomarker of lymph node status. Comparing CC patients with and without LNM, Zhang Liang et al, observed a low miRNA-378a-3p serum expression in patients LNM+ (p=0.022) (57). Moreover, Qiu et al have proposed a circulating miRNA signature for the diagnosis and prognosis of early-stage CC based on a series of 112 CC patients, 45 patients with CIN and 90 healthy subjects (58). They found a relation between LNM+ and high serum miRNA-21 associated with low serum miRNA-125b and miRNA-370. Among 17 patients with this signature the rate of LNM+ was 53% while for the 21 patients with simultaneously low serum miRNA-21 and high serum miRNA-125b and high serum miRNA-370, none exhibited LNM. Although all aforementioned studies confirm the relation between some miRNAs and LNM status, all failed in determining a usable threshold in current practice. More interesting, in a cohort of 80 patients with FIGO stages I-IIA CC, Zhao et al.
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Contribution to the field statement

The evaluation of lymph node status is a determinant step to decide the therapeutic strategy in patients with cervical cancer. None of the available tools, including imaging and biological markers, has proven sufficient to accurately predict lymph node metastasis, leading to inappropriate management. In the specific setting of cervical cancer, a growing literature suggest the role of non-coding RNAs to predict lymph node status. From the analysis of the literature, it appears that there are arguments to support their role in physiopathology, in the differential diagnosis from normal tissue, preinvasive and invasive tumors. This work is summarizing the existing literature on non-coding RNAs in biofluids to shed light on their contribution to assess lymph node metastasis potentially impacting surgical management in these patients. Besides, we highlighted the lack of validation studies and the bias associated with previous works as well as the lack of studies in biofluids. This could pave the way for new research on non-coding RNAs in cervical cancer and biofluids. 
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